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AND USES THEREOF Field of the Invention [0001] This
wonvesssse rel ates to conmpounds, and conposi t POMAIS2005/006540
thereof, that are useful as caspase inhibitors.
[0002] This invention also relates to processes for
preparing these conpounds. [0003] This invention
further relates to pharmaceutical conpositions
conprising said conpounds and to the use of the
conmpounds and conpositions thereof for the treatnent
of diseases and disorders related to caspase-nedi at ed
condi t i onSASBASEQ TOHAG ITORShANIN RS dRERE004 ]
Caspases are a famly of cysteine protease enzynes
that are key mediators in inflanmmation. Caspase-1
(ICE) processes pre-1L-1(3 to produce the active form
of IL-1(3 [WO 99/475451. 1 CE has al so been linked to
the conversion of pro- I@F to IG@F and/or to the
production of IFN-7 [Id.]. Both IL- 1(3 and IFNvy
contribute to the pathol ogy associated with
i nflammatory, infectious, and autoi nmune di seases
(see, e.g., WD 99/47545; J. Invest. Dernatol ogy,
120(1), pp. 164-167 (2003); Br. J. Dermatol ogy, 141,
pp. 739-746 (1999); Science, WO 2005/ 085236
PCT/ US2005/ 006540 -2 282, pp. 490-493 (1998);
Schwei z. Med. Wbchenschr., 130, pp. 1656-1661
(2000)]. [0005] Casp 8e8faEﬁea&§9eﬁﬁ Hedlators in the
signaling pathwa di sassenbl y
[0001IN. A, THier nilmeramy,i orCherhatiisolt.g d};»mmpmd%Q?-dﬁﬂ)S

1998)]. . These signalin pat ys var endi.n
compaSHhL s, AT s S5 Y st et T Fors
[0002aPpPearri® GORNEId&rata1d £ A &f ftﬁﬂg%océéﬁé?s\/\@br

| eading to proteol ysis of key proteins. Caspases are

DL epaiys Sen qeeEIPUIes ef f ect or phase of the signaling
[0003qat h"‘%lsa'lqlvfe‘ﬁrttl%‘?f f‘ﬂﬂscthr ?'Pé"itaﬂéé ddidy a%da%utm:%l

pstream caspases i1nvolved ininitiation events
compdaaaﬂmmgacidnmt:&ir@}d;alrd tdd:lmpomﬂisi \saids tat hére maﬁfes:he

are involved .,in the |ate as of t OSi
comp 3 t55 P QA B St e S a0 o

diseatRd %&w HfsJrmr ian diseasse c%@a%%mgt@@%dméﬁtions.
an |1 nNncrease 1 n

Background of the Invention

[0004] Caspases are a family of cysteine protease enzymes
that are key mediators in inflammation. Caspase-1 (ICE)
processes pre-IL-1Bf to produce the active form of IL-1f [WO
99/47545]. ICE has also been linked to the conversion of pro-

IGIF to IGIF and/or to the production of IFN-Y [Id.]. Both IL-

1B and IFN-Y contribute to the pathology associated with
inflammatory, infectious, and autoimmune diseases (see, e.g.,
WO 99/47545; J. Invest. Dermatology, 120(1l), pp. 164-167
(2003); Br. J. Dermatology, 141, pp. 739-746 (1999); Science,




cel lul ar apoptosis has been denonstrated using

peptidic caspase inhibitors. For exanple, in rodent
waonaslss23caspase i nhi bitors have been shown t B8CTASDE/006540

infarct size and inhibit cardionmyocyte apoptosis

after nyocardial infarction2-to reduce |esion volune

and neurol ogical deficit resulting fromstroke, to

reduce post-traumatic apoptosis and neurol ogi ca
282, depi c#P0r-A93t AR i c SerwEA zi- nMefy  WoeheBSEfiract P& i AP -
t in nant |iver destructlon and to inprove
16563%§§£v ?06?32} endot oxi ¢ shock [H. Yaoita et al.
[000%1 r cul abbpase87arppal@d6k2glmed988prs Mn Ehér esgebling

al., J. Cerebral Bl oo nd Metabolism .18
pathigis 2 hor FROEPSLo. SoHeRg ot CAPAEeTEg] AN- fry SbpRberry,
Chem108i 01 PP- 519%% 1999 -£1998)1988 Ya&%ébévs@ ndhingd-

Neur 0sci . pp. 7415- 7424 1997 . riquez et
pathuhys varExéepﬁ@dlnglsm cepp. t29@7a2d7§t9m993 B, but all

b 5 ] [ 7
avon{ReRTYBh Biradr, apkisrr Lorrarerlz, afea ShEHBY oredlRek
pathwali bekaiagare bypteauyglehaﬁakégrpzedebmsundeaspabbe are

WO 2005/085236 PCT/U82005/006540 - 3_ phar,nacol D%]ca
invobyederti BEthsGER 8ELF66PTCBPPEFaPIpEREL PAEFER 1 ENBathway
and EﬁkkHE@ruﬁ%EEEEEYatDQQ% 95@k1§?§85pt'@ﬂe ?%%ream caspases

stability  and rapid netabolism[J.J. Plattner and
invoDvigd mbrbeeklatnonragenbssb@¢@my Fethnoltedi end cnRturn

Horwoaod Lcheste
actifh s T SEFPE T SIOIoRrC THYSIHAC TRakhS: aff eReprases
of agemebepsent into ef fective drugs. These and ot her

studies with 5 epti di c caspase.inhihitors have
[°°°6énons?P§té&l k& 8 S8pRPEECIRELGILOLSAGE itSePhvE Vagiety
of méﬂmél15ﬁythE§§%C§%9@e§”Egsbﬁga%%%p%§%heaﬁyqﬁc&%a@e in
[ son et , ture, 370, pp - (19
celludzebabkpebsak. haNaberes, d@m@nstpat3d6u§1994ppptp@@©8]

Accot di ngl. pt | and non-pept |c aci
casphSEOtahid Lo B8P LOF 308000 BEP LA OB 56 GRisRase
inhlﬁﬁﬁdrﬁehaﬁbhbbéﬁssﬁbWﬁISof@éd&@@p@ﬂﬁd&c&h@&zﬁaéﬁd.hhhlblt

ability to act as caspase inhibitors, partlcularl¥
CardﬁpmﬁocggﬁeépppéoﬁéﬁlQﬁFﬁraQXPﬁ§Fdééﬁt&Pﬁa6§§5§§es 0 reduce

le81§HnUBg¥m8fahaenéﬂ¥§ﬂgpgﬁaﬁogéghcIQer%%%ﬁ%@hg‘%!%ﬂ@%%%oke,

provides a conpoun fornmul a
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



RZ RA \NYHO--Y ON H | wherein the variables

are as defined herein. [0011] The present invention
walhews/08503¢i des processes for preparing these PCT/US2005/006540

conmpounds, conpositions, pharnmaceutical conpositions,

and net hods of using such €dapounds and conpositions

for inhibiting caspases. These conpounds are

part|cularly useful as selective caspase- 1/ capase-8
pharnyperhpesral WEPPED5L685238CPCTEUS2085F806848T pgnetration

and ééifu159_£@§90h9 'O$08£ BPQlIQKQBEbQ o£00§gLr Fﬁabﬁllty

present 1 nventio ovides a conmpoun ormu
and fé@ldkmetahb)ysm‘[ﬂ)&Y POahltherwhadeDni. ONOrberk? Hn2prug

piseqee (gyofholastarc For”, ral top ke ofbotesidee (@ais

Horwd&d, -chB8hes(B3) 2 léﬂh Cié@b F§R392GEW6NC (8hi€ has
, or R30C(Q C(Q RLis H, hati c

hampé%@oﬁhﬁpﬁaﬂﬁ‘ée awentherlépo@%ieytlveh@rég@ar ylhese and
orne£ a8l 1 calt ek cogL ol KTyl Bl LEOR! e
demomﬁmfabadythat an aspartic acid residue is involved in a
key interaction with the caspase enzyme [K.P. Wilson et al.,
Nature, 370, pp. 270-275 (1994); Lazebnik et al., Nature, 371,
. 346 (1994)]. |
[0008] Accordingly, peptidyl and non-peptidyl aspartic acid
compounds are useful as caspase inhibitors.

[0009] A need nevertheless exists for compounds that have
the ability to act as caspase inhibitors, particularly with

selective activity against certain caspases.

Summary of the Invention

[0010] The present invention provides a compound of formula
I:
R2
A
R
\N
H
O Y
o N
H
I

wherein the variables 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.



al i phatic-, wherein any hydrogen atomis optionally
and independently replaced by R8 and any set of two
wayparsegsaic at ons bound to the sane atom i s opt PONAISEO5/006540

and i ndependently replaced by carbonyl; Ring Ais:

, VNN ,,,,,,,P or wherein-4mn each ring, any hydrogen
atomis optionally and independently replaced by R4

and any set of tvvo hydrogen atorrs bound to the sarre

S SR 1

b | P /
L0013 00 M e’ﬁoe%% .Sﬁé%?%oq %%%cﬁ%?&ﬁofsfomﬂa

I: heteroaryl, cycl oal i phatic-ali phatl c-,
aryl -ali phati c-, heterogyclyl-ali phat| c-, or
het eroaryl - al i phat| c-; gr two gr oups bound to the
sane atomformtog@ther with {hat atoma 3-10
menbered aromatic o~ ' i ng; wherein any
ring is optionally o an aryl, heteroaryl,
cycl oal kyl, or heterocycl §l ; reinup to 3
al i phatic carbon atons may begzre ,\at/ed by a group
selected fromO, N, NR9, S, SO and!S®2, wherein R3
is substituted with up to 6 substituents
i ndependent|ly selected from R8 R4 is hal ogen, -OR9,
whereN@2, -CN, -CF3, -OCF3, -R9, 1,2- nethyl enedioxy, 1,
2- et hyl enedi oxy, -N(R9) 2, -SR9, -SCOR9, -S02R9, -SM2N

(R9) 2i -S03 -C(O)R9, -(Q@C(OR9, -C(O O ORI,
O(O)C(O)N( -C (0 CH2 (O R9, -C(S)R9,
- C( S) 0RO, "oro, - 09, - C(0)N(R9) 2,
- 0C( 0) N( S) N( CH2)0_ 2NHC (O R9, -N

(R9) N (R9 @1 YR9). C (O OR9, -N (R9) N
(R9) SCON (R9) 2, -N(R9) sozR‘g? "N (R9) SC2N (R9) 2,
-N (R9) C (0) OR9, -NRQC(O)RQ - N(R9) C( S) R9,

_N(R95Q§)(3(Q')N m)zFiﬂN(Rg);%@)N( ébedwﬁgcmg@c%@
QNW)RR%(@%Q)_(O@WH tfP()th(BQM@ P(O (OR9)2,

or -P R2 is -C(R5) (R6) (R7) , aryl,
hléi]éi@i@g(}l(o )or OQSR%QWP@&@P(W R5 is Hor a C1_6

Shoa g0k e ed. 0 DLoTIBghithe Bt Mol G,
hetez@&;&dycbyﬂﬂqdlkyﬂﬁdl1ﬂhﬂﬁmdﬁujﬂyC1qukeanH&ﬂiphatic—,
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;



or a Cl1_6 straight-chained or branched al kyl, wherein

each carbon atomof the alkyl is optionally and
wonadspesdent |y substituted with Rlo; O R5 an#CRIS2005/006540

taken together with the carbon atomto which they are

attached forma 3-10 nenbered cycl oal i phatic; R8 and

R8 are each independently hal ogen, -OR9, -NO2, -CN,

-CF3, - OCF3, 2-met hyl enedi oxy, 1, 2 -ethyl
eﬁed#%x@llB?@'QE%/ 985%961P’EJ-‘FP%Q@OGFM@)@S@@WIGCYC1yl

heterlg%@é?g’ cyé@%z%)légg%é)c %ﬁlﬁ!&t&%& N(a?%)lz_s&%&% ) ¢

hetet@):leyRQ)aliphaﬂil(d}) CH2 G qt@r Ry 1 ~=Q(iPHRE, i -G $ORSy0 R’

aroubg SR RoF3 ChEnRETs A R EIENRY Ry gt atom a

3-10- MERBENERIBECEEAEERY orNERIMIBICONCRAR, wHMAONSAZRO, ring
- N( R9) SO2N( R9) 2, -N(R9)C(0)OR9 -N(R9)C(O)R9
is opNLRIRELD) msed RCRFYCE@INY( Rgﬁ)ez:enqa(rmi) CES)N(@®RAy 1, or

oo b ERINCIR MORI B LMD 45 oy, e

replﬁcgd By( 6 gl@»aa%) séle&:rtdad;- Ffr_l(c@ éﬁ( HIN,(ORY), s,R30i,sand SOz,
rogen, t t
Wherﬁg’fleﬁocjg%l %‘FI ESFE%SQr g’gtggnggl ?%H@?#EP?%& i c-,

1ndeﬁéﬁhén%ﬂypgéﬁ'e%‘ted‘%tx%fnpwc| yl -aliphatic-, or
et eroaryl i phati c- wher ei n any hydrogen at om i's

oBt i bhahdioaad, i nBBpendddu | y-CN.epiCiced -BEFRS aRd alny2 -

hyd d t 9 9
methgﬁ%nona Wg' a%Ldrzlo% nﬁa glgeﬁdﬁo%pep a((#é%lzbysglgir gony ,®-s0.%,
~soer(LE®9 |2$ hab@g-‘én GCR_R NQ2,0) {ﬂl‘@h ) R°CF3¢ (0OCK3) ORP%;Ll or

rein I atc-
~c(0hPRotH P Ferits b G i, GEL SRR oottt TR

—oc (bhRPO RR(AY N8 K, ,) ~odNdIN (%) Q N by b trMher eiei,) ,

,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?)S0,N(R’);, -N(R’)C(0)OR’,
-N(R?)C(0)R?, -N(R’)C(S)R’, ~N(R’)C(O)N(R)2, -N(R’)C(S)N(R’)z,
-N(COR’) COR?, -N(OR’)R’, -C(=NH)N(R’),, -C(O)N(OR’)R’

-C (=NOR’)R’?, -0P(0) (OR’)2, -P(0) (R’)2, -P(0) (OR%),, or

~P(0) (H) (OR’) ;

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 -CFs;, -Cs-ycycloalkyl, aryl, heteroaryl, 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,



00 Yis 4 OHor ; HOO O-RL W 2005/ 085236
PCT/ US2005/ 006540 -7 Rl is H, aliphatic, cycloalkyl
woeow/sssycl opentyl ), cycloal kenyl, aryl, PCT/US2005/006540
het erocycl yl, heteroaryl, cycloal kyl- aliphatic-
cycl oal kenyl -al i phatic-, argk-aliphatic-,
heterocyclyl -ali phatic-, or heteroaryl-aliphatic-,
erei n,any hy dra%en atomis optlonally and

R )n’-dep§ﬁdenrf59Rrep’r Q& / by SReN (B anﬁose? of C QR
t
c(ofR¥fopaen a1 psF: RN 0 d Qﬂby Car I s 885%"@@ KN

and |ndepen en y replace
SMNNNNXE ¢5) OR?.,. ~CH@ NORPYNI-0€+0) Ry HﬂeOeNmR)J)eﬂth N(R%) 2,

N (
of
of
h
c (TR Jenasrtly) FeBRECEd oy F RO Gy Sl ot two
-N (R*)W(EQQQWO@WB mﬂﬁﬂNm") tdmeﬁ'm aLQR? ss@pe) onal l'y

N (

N (

of

P

5§§)en dent | replape by car bonyl (or |n an
Ra)l&%Nr( ve @ﬁb%dlqﬁéﬁtOR ,caNHBnW QI R{.C3=106¥°) C

1f5@%§§?¥&§§?'1E§-knggﬁéfgﬁggFdxy, f?ﬁg?g?ﬁy1e ﬁfoxy

NMJFRQR?)L Sleg(o I\E@%Q( R9SOQ@9TNOR2@2’N Eg@) mQORSQCg’,,(()) .
0(@} N (Ré’) O(PC eO) @%—QCP Qj%#zb 2JR%(S) RO, -C (9

RN R‘é)z, 3 AT SHON B CIAN ) 2

hetexNLRO) KL Rgbletc@ros@yl N&R@pmmﬁ@mmﬂzpham@) So289-

sl B R UDANID. . UG o sonvic-

. Wheref&cgﬁ@)ﬁﬁﬂﬁogeﬂ(QEBhRQS oﬁ&iNHhmaﬁgh&d-ﬁ&ﬁ%ﬁkﬁﬁg RY;
repl @;é b <i - OP(0) ( éf% % é
PLACRS) DY, Sorand pUey TH PORDYS. HFELPESOCAERDF PROY( ) the

same’ af:%ﬁ{' 1sth€£8ﬁéth @ha @%dép%)‘l 9%|1E/Y|rep1%%elds i} or a

6 straight-chai ned or branche is Hor a
carb@ly®; st rai ght - chai ned or branched aIkyI WO

2005/ Osizi%g%”/ U305/ 008540 o, _cF,, —ocF;, -R™, 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



-8 R7 is -CF3, -C3_7 cycloal kyl, aryl, heteroaryl,
heterocycle, or "a Cl1_6 straight-chained or branched
walboslogs23eher ei n each carbon at om of the al kyl PC$/US2005/006540
optionally and independently substituted with R10;
(or in an alternative enbodi’ment, R5 and R7 taken
together wth the carbon atomto which they are
attached form 10 nmenbered cycl oaliphatic); R3.is
pRenyf, Ht h%bﬁgﬁél%r YFHOGLHY L Wie Seirn CosdRREnty L s
cycl@ﬁﬁk%?@zlll y a%lﬂ}lSt 'Héﬂ%d@}él@yp ﬂé)cesrcgs[ PS cycloalkyl-
i ndependent | sel ected fromR8", erei'n at | east
alleﬁ@lpesKMCd@édﬁiQThd a]:ikﬂ&ﬁ}d‘t;l(t-h.l ct[;me'ln@,lmhapy.rcldl ne

n X IS tltut 2 vvhereln R1.2
heteRREOET U S T it o gt e ks e gipren any
hydragenea¢ibm ﬁ@pﬁtﬂi&jﬁamwairﬂﬂeihde@&ienmz regMced by R®

-CF3, -OCF31 -R9, 1, 2-nethylenedio

and gny. §@ﬁ:y Ioefnetd‘lcb drqg\q(lpggtgoms gp@,mg Sorgche sy atom is

oreioBoy Bar TR A€ 18 G

3?%1190(5)0?9 -AQOR9, -C(OQR9, -C(ON(RI)2,

-OC(ON(R9)2, -C(S)N(R9)2, - (CH2) 0_2NHC (0) RO,
-N( N( R9) COR9 -N )N( oo
R9 N(R9) , \N(R9) 5 ) 2,
0)1?9 RO, ¥
-N( C(ON( )2 - NgR9) C( S) - CORO) y
-N(OR9) R9, - C(=NH) N( R9) 2, C(O)N(OR9)R9, - C( =NOR9) R9,
-OP(O (OR9)2, -P (O (R9) 2, -P (O (OR9) 2, and -P

where@h, (Hn EERI) rirky iem&hyflirchqmen aiﬁqﬂinaié oop tcy@iaal k ydnd

eGSR ST Yl S S k8 950 arogen acoms

bounbeter @g¥c Is\émésllamatl§ op@lf orhﬂ%f Q| rrﬂiéﬂ&l@dér‘}tly
(in _certain enbodi ments, any hydrogen atomof R9 is

replgpefonyl |qar1mw1+ n@@{oelﬁueaﬁ @lt?@madtﬂéde byiRsd iR any

of :pé(p ound to the sane atomi s
carb%ﬁ lonal Iy a 3 endenit T A repl aced by carbonyl;
Révmleliallbgém f -B8. ;s ~-NOpst-iaNit ed?Ey, t RORFWD -R’, 1,2-

05/085236 PCT/US o /006540 -9 R8, wherein the sR8 ,
methé"g %§8§<ya B9 LO%%en l\fﬁRa ) 2RO~ SB UbstTtRent SO2R

—SOZN{SRW}I S@ﬁkptm@@o)ﬂﬁh R800 RS RS halegeno)o:R',

NC2, CF3, 1, or -SRI
-C (0 )c<0)N(R9>2, -c(o )CH2C( JRY, —C(S)R°, -C(8)OR®, -C(0)OR?,
-0C(0)R?, -C(O)N(R?)z, -OC(O)N(R%);, -C(S)N(R%),, - (CHy)o-
,NHC (0)R?, -N(R*)N(R%)COR?, -N(R’)N(R’)C(0)0OR?,

)N

N(R%)C

N(R?)N(R?)CON(R%),, -N(R%)S0;R?, -N(R%)SO,N(R’);, -N(R’)C(0)OR?,
N ( (0)R?, -N(R’)C(S)R?, -N(R’)C(O)N(R%),, -N(R’)C(S)N(R%),,
-N(COR’)CcOR?, -N(OR’)R’, -C(=NH)N(R%),, -C(0)N(OR’)R’
C(=NOR’)R’?, -0P(0) (OR?),, -P(0) (R%),, -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;



R11 is Cl_4-aliphatic-; and R12 is hal ogen, -OR',

-N02, -CN, -CF3, -OCF3, -Rl1, -SR9. [0014] As used in
woheosefa3ni ti on of R12, "straight-chained atoRET/US2005/006540

refers to atons that are linearly bound, regardl ess of

whet her those atons al so hawe atons bound in a

branched fashion. According to this definition, an

ethyl group and a trifluoronethoxy group each have

t Rr ekS st¢ & ghiCeh&vidd®adtons, amfg 3 SRIHRATYroup has
hete%yﬁ&%a' ght xCchai n%‘i:r%t %F&al gkh i L %M'Ml

has 'no nore than 5 s ai ned atons
wher @f hepaehbodirivem s\toRlDhaha@liyrle itshaptdionally and

ncergepBeR e AT Shebmi (h 6 ot her embodi ment s, R12

hasr2ist bal ﬁ'ﬂ:‘e&ﬁi&’d’i@ﬂé B ], atfomndl B0 LEIKAS together
used herein, a position adjacent to the bond x refers

with { phg FagPPRoR bl P MG dihay moq adateddim ¢h L0
membé?!aahc§cglg gﬁl‘%ht Idgran aryl ri ng, this position is

ten ~c ‘tho position" or, in the case of
arRphesyphenniy, thtLophgmlae oal bgth&nlme 2whesietinogachBying is

ooes 1TSS B B YL ST e

i S he t acen
Seleﬁgaﬁgbrs“ 5F312 Eé%&sw%&v%ﬂio%)g/ %gégEGQ%%TP%ZO%(%%Oé 515°
phenylo xhX opheneR1 2R R ¥l 2 d Jadedt NdN bc{rﬂi)ibﬁ]lsl n one

mbodi ment of, thi s i nventj,on, Ris R3C(0)- [0017], In
Sum‘ééﬁﬁ%@b@éﬁ Rent whegein Bpt P@ﬁalnioymé’ﬁﬁstt @gstrailght-
chaii¥8alQabyk or heteroaryl. In other enbodinents R3 is
optional | substituted phenyl. In yet other
erbaathdrert's a3 descta ﬁx&épemfaelpmmmg@nal4% -NO;, -CN,

substituted heteroar gui nol i ne, isoquino
~CF3,| i feCFor ‘diurnéz@h“}‘ﬁati‘lylj{?rsﬁél%ﬂherl emsidnrenedi e i s

N Rsa)n gptgrpnal I grﬁsubstsbtlgst eds'§J & @ep‘oeresq) et er %y#

., pyri pyr| m’'dyl’, pyr azi n;/I | opheny o
—C(omr(amyf’ - ( O)C JOR?, -C(0)C(O)N(R%),, C(O)CHgC(O) )
-C(8)R’?, -C(8)OR?’, -C(0)OR?, -0OC(0)R’, -C(O)N(R%),, -OC(O)N(R’),
~C(S)N(R?),, -(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%) 5, -N(R®)C(0)OR?, -N(R%°)C(0)R®, -N(R®)C(S)R’,
~N(R®)C(0)N(R%),, -N(R’)C(S)N(R’),, -N(COR’)COR’, -N(OR’)R’
~-C(=NH)N(R%),, -C(0)N(OR’)R’, -C(=NOR’)R’, -OP(0) (OR%),,

-P(0) (R%)2, -P(0) (OR%)z, and -P(0) (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



thiazolyl) . [0018] In sonme enbodi ments, R3 is
optionally and independently substituted by 0-5 R8
wanroesess23p 0019] I n one enbodi nent, the conpoun#Cofustdesso6340

invention is represented by formula Ill: OR2Z A R3 X
NHO/Y ON H Il whereird- a) R3 is phenyl,
t hi ophene, or pyridine; b) each ring is optionally

substjtuted with up to 5 roups i ndependently
R®, areetdth? ofn F?@@P%ﬁe%)ag?p ISR o Thsh iRt e
subsPRe¥he t0i aBReRsHsQ 1y Jiing, adhacent to bond x is
substituted by R12, wherein R12 has no nore than 5
sRraiighthadivaiared -2QRMs. ~NOO20}CAnot By, erfisidi, meRt' ofor
uthis invention provides a conpound wherein Y is: WO
2005/ 085236 PCT/ US2005/006540 -11 O O O Rl [0021]
| R*'orng erbpdingitatfct higndnvention, Rl is
substituted with u o 3 groups sel ected i ndependent|
fﬁgiﬂf%éﬁﬁéﬁyﬂhaﬁdﬁﬁg! @822]‘¢%rah%Fher{Eﬁbodrﬁghtﬁégg-
Rl is C1_12aliphatic or C3_10cycl oal kyl, wherein each
Rl is optionally substituted with 1-3 groups sel ected
[0014hdepeRdentky finomhRs ddfiiniati canatthét'”, ehdodh heint ; clRlined

s a straight-chain or branched Cl 4 al kyl._ that
atomht FERaF Py SuBSERELLEE WAL 1-8 oo L% fpardless of
whethadepnadenbkymkr ems8 hafR023]orldN g Enhnd MRincHRY i s

an unsubstituted, straight- chain or branched Cl_4

fashijpryl pecgrdisghye, thdepdsfiiini tigsropyt ethyl group and a

trifluoromethoxy group each have three straight-chained atoms,

-SR

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".



or

n-butyl). In another enbodinent, Rl is ethyl.

[0024] In any of these enbodi nents, R8 is hal ogen,
wWooR/08523€N, - CF3, -OCF3, or -R9 . |n another PCT/US2005/006540

enmbodi nent wherein R8 is -R9, that RO is benzyl.

[ 0025] In another enbodi mentd-Yis O OHlzz~- H O

[0026] In another enbodinent, Ring Ais substituted

with up to 3 groups (preferably,

1 group) sel ect ed

i ndependent | y #~om car ban and . [0027}\~1 n one
enbodi nent _,Ri d A |§ X, N ar, X2005/208 236
PCT/ US2005 t|o d mrth
R4. [0028] Inly anot erlenbodl ) Al |s

, never optiona

substl uted wt

mm@pot her, Tdn n?er? (_99' Eﬁ% Eﬂgf‘ohs 1F083coﬁo

unsubstltute r

rogén

[0017 yetIanebﬂerembbddmmaﬂs,FBngerp$1oanmyoeubstltuted

0
Cs-108

|onaII substifuted wt 31] ;I n one
od? e er:@%&’i\ i s BpPIhRAl Wbogﬁra%ﬂ ]Bedlw PREFgnally

substho@é@]adl %Eaﬂylof &&e%@mxn%ﬁb%m%ﬂ@s hatogeng g-10

n certal n

membeerﬂﬁdpnempgaﬁalm §uilqstﬂ{tom hetéﬁmarerﬁbo@r rentquiRline,
150@gﬁ%%%1ngrag%h§ 1% glf% 11%%9?%h: a%%éﬁ;qﬁpts, R® is

rent

an. op&%ﬁnaﬂ@?SEhbbnlanmkﬁEB4ﬁﬂMHMbﬁ¥ﬁd Rt QCFE, ..,

.. or -F. [003:9 In yet

le%]ot h@Yré%QéerrreWraﬁi@Y]s teisoph@éelr fransy
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:

wherein:

[0020]

0 R?
Ao
R¥x N

H
0 Y
o) N
H

IT

R® is phenyl, thiophene, or pyridine;
each ring is optionally substituted with up to 5
groups independently selected from Rw; and

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.

Another embodiment of this invention provides a

compound wherein Y is:



[0037] In yet another enbodinment, R12 is -CH3, -Cd, or
-F. [0038] in another enbodi nent, each R8 , if
wonres®ss23ci s i ndependent|y hal ogen, -OR9, - NOBCTASM05/006540

-CF3. -OCF3, -R9, 1,2- nethylenedioxy, 1,

2- et hyl enedi oxy, -N(R9) 2,-1ISR9, -SOR9, -S02R9,

-S02N(R9) 2, -C(OR9, -C(OC(ONR9)2, -C(ONR9) 2,

-OC(O N(R9) 2, WD 2005/085236 PCT/ US2005/ 006540 -13 -

(CH2) 0_2NHC (0) R9 , -N (R9)PS02R9 , -N (R9) S2N

(R9) 2, -N(R9) C (0) OR9, N(R9) C(0) R9, or

-N(RO) C(ON(R9) 2. [0039] Iin ot her enbodinment, R8 is

-NH2, -N(R9)2, -N(R9) , -OCF3, -OR9, -CF3, -R9,

-SR9, or halo. In this enbo@ngpnt hal o is,

preferably, O or F and RO is, preferably, strai ght
r00219" br anchads Glodoabliuhe [RO4R) o AGE0RAI0 O zONES

enbodi ment, this invention provi conmpounds” of
substflcb:mméch vlritth /2 t® Bl dirauPs HelQelted NnkdepRhdenitlly from

n thBe vari abl es are as defined in any of the

Carboé“ﬁ%lo Ms herein. [0041] In one formof this
[0022qmbodi mrﬁno&mr cenpedntlchas Rhels &tpaacﬁﬁra@ié Yor

indicated below R2 RN-/NAO HOO ON .
Cs-rocHAdogilEiLhe wheay <t e%a%@eRaslsdém‘fﬂéma]rharﬁﬂﬂéﬁt%ﬁéted with

L e e Rt o gl e
embodifdicat eef Hed @\/\Lstﬁ%igﬂit%&n No© Brahlgh8dANCN, H1ByD that
is oﬁ%f%nally 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:

‘er@ 'a/”? ke “ Q

wwwnw



N<Hor 0 HO1 RL 01 RL WO 2005/085236

PCT/ US2005/ 006540 -14 wherein the variables are as
wdebisresk3sn any of the enbodi nents herein. [08dBjUS2005/006540

Accordi ng to anot her enbodi nent, this invention

provi des compound of formutd2tV: R2 O A R-N))f OH H

OH ONHO 1V; wherein the variables are as defined

.in any of the enbodi nents, herein. [0044] In one form
optiepathy sSehBbdiHeRe, Yiit& dompound has the
[0028] er eoghephst byoichdi cabRib Delaw, Rify A NOH HOH
ONHO wherein the variables are as defined in any
of the e nts herein. [0045] The enbodi nments
herei n_may be)conbined to provide a conpound
accordﬁq@ tg'this invention. [0046] According to one
enbodi nent, e present invention provides a conpound

selected from Table 1 below Table 1 F F
optionally substituted with R%.

[0029] 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,_R2 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 Ry, 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(O)C(O)N(R%),, -C(O)N(R?)2, -OC(0)N(R?),,



OO0OO>00NONNO41I YN NN1I~-HOTOHOOHOO
OOX0 HOHOH I-11-2 1-3 W 2005/085236
WOeCHsWs2365/ 006540 -15 Cl HO N O FiZN ON T OCthB2005/006540
T NNN HOOpOCOQ pO OOHOHANOHO 1-4
1-51-6 000 NNOI NN®O~NNO NHON HOS
HO OO0OONONO~ HpHOHO 1-7 1-8 1-9 A cl
pOpO0O N HNNHNO~HNO OO0 % 1~f d

CHzoo szICNOORﬁ,o W (R’ OSH2B’ H OV (A1) I0,8-(R2) 2 p-0(RD C (0)0ORY,
o X 9 ~@ ONgOOONHO O NfII

N (R ﬁ%ﬁﬁo O B &P & nis?) ,

[0039] In another embodiment, R® is ~-NH;, -N(R%),,

-N(R’)C(0)R?, -OCF3;, -OR®, -CF3;, -R®, -SR?, or halo. 1In this
embodiment, halo is, preferably, Cl or F and R’ isg, preferably,

straight or branched C;., alkyl.

[0040] According to one embodiment, this invention provides

compounds of forxrmula III:

R2
A O
LR
O
OO H
Ot

IIT;
wherein the variables are as defined in any of the embodiments

herein.

[0041] In one form of this embodiment, the compound has the

stereochemistry indicated below:
2

\N)\rf

H o)

wherein the variables are as defined in any of the embodiments

herein.
[0042] In other forms of this embodiment, the compound has

the stereochemistry indicated below:

or



2-13 1-14 1-15 C O CF30 WNNO'i HNOWNO 0
0000 ONONONHOHOHP 1-16 1-17 1-18 C
WQRBG/08523p p OAH O & r4 N~~ HN No o O O 0O POrNSM0B006540
J~4 0N HOHO HO--C1-19 1-20 1-21 WO
2005/ 085236 PCT/ US2005/ 0065343- -16 CF30 CI 0 C 0 WH
NO~~HIN OO WHNO O'O 1~-00NOONOOGOH
0 V. 1-22 1-231-24 d od 0F3COWINNONNODO
wheregjry tbeHvpmabbes #re xssdefingd impgnycoeip the emadigents

herei%ﬁ NO Oo @O O OHON
[0043] According to another embodiment, this invention

provides compound of formula IV:

R2 o)
A
R\
N OH
H
o} H
o N
H
o}

IV;
wherein the variables are as defined in any of the embodiments

herein.
[0044] In one form of this embodiment, the compound has the

stereochemistry indicated below:
R? 0

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:

AR 4R 4 SR

I-1 I-2 I-3
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wol2b05/08%236' j ~, O H

04 ANV OOHN OOHHIVHH HCAG OHO O

11-62 11-63 WO 2005/ 0852362P€T/ US2005/ 006540 -24 p o

o Ify "Z,TNANOH\ NOHNI HOpHHHNPpPp p HHN

OcCl 11-64 11-65 O_NOH -11 N HOHHZNN ON

(P HA 11-66 [ O0pP4B] In certai n enbodi nents of

thlsC|Qy t|on t he aci q definitions @re selected

fro ted i ou ds of
00049] s d“ o
Uber udes any if FherelnNHFo?

exénple a gr uﬁ havi ng fron11 4" atons, could have q,

2, 31m514 atons. [0050] sAs-sgsed herein, an azjs3atic
group incl udes

Cl O CHs O 0
? /o N N OH
H 0 S N H
0o
IT-54 IT-55
j/wﬁﬁ A 4
N
H H
A 0 N
II-56 IT-57
0
h o0
/[i:rj\ OH N\[i:rJLN N OH
H H H
O O g N
o) o)
II-58 IT-59
F 0 " F oo
/O H N OH /O N OH
H N 8 H
N &N
o) 0
ITI-60 IT-61
0O 0 0 (@]
H N OH o N N OH
z 0 N H \)LN 0 Ay H
Hooa 0 Hog O

0 OHO 11-60 11-61 O 0 O RCOHSROSID6540



strai ght-chai ned and branched groups having the

specified nunber of atonms. If the nunber of atons is
wanesp@ssiBsed, the aliphatic group has from 1 POTAR2005/006540

carbon atons. As woul d be understood, al kenyl and/or

al kynyl aliphatic groups hade a mi ni numof 2 carbon

atons. Preferred aliphatic groups are al kyl groups

(preferably having from1 to 6 atons) [ 0051]

Oyl nd gycl oal kenyl groups, em 3 and
10 ca bo
| s

onsjland are nDnocycll iC
i yeaOHy fused bri or Spl oc c
_NOO%R] cAs rein, "arg groupO 3
refers td o 6-10- menber ed ?ln ,System t hat Hc ai ns
at | east one aromatic ring. Exa | es of aromatic
ri ngs ThAcbdde phenyl and naphthyl ID063] As used
herein a "heteroaryl" refers to ring system having
5-10 nmenbers and 1, 2, or 3 heteroatons independently
/08 PQJ/U82005/006540 -25 selected fromN,
, P, 5 ¥YSO Jand S02-, wherein at |east one ring
eNeryar tfc P8.g., pyridyl, thiophene, or
azol ep. s used herein a "heterocycL e"
rlefers to ring system having 3-10 nembers and 1, 2,

of 3 het _eroatons independently selected fromN,
N(R9),ID;6&, SO, and S02, wherein no ring is aromatic

.g.,.piperjidine and_porphoL [ 0055 Further
tooagf i g8 BEH AL sBPGRReRGS Phortin LoYebr L ¢
varidnidr @aylini N bRk déf@' Y¥eiedred " HASZ Ot Nbse éeﬂ)f@tg@éoiﬂl the

5-im dazolyl, benzim dazolyl, 3-isoxazolyl,
ComPQ%%&%z@fyTabBel%o&@@é@leabi©x%zolyI 4- oxazolyl

oxaz I I
[00 %I % Bhe?]y%{]? yél %e@i’%{i%ly% pyerlpyé nrl]%lincludes
any th@@@Iﬂth@wéln5 pyot nechmyle, Ppysroazimydide. Hrom 1-4

p 2-thjazolyl, 4 t hi azol yl,
atam% t%ﬁ%ﬁ%;??yet%tr%zo¥ylo¥e A ptomstetra zolyl),
[0050T 1 azOAy|ud&d Uhere?n! 4220 Mnat- Sgtdh@zohylddes
2-thieny-1, 3-thienyl, benzofuryl, benzothiophenyl,

stra:@qm@fc;@a:(@e@ ang- }p:ﬁ@@qﬂwq grcpja}@:az]@amyinq etle, spe01f1ed
R di azol
numb% Zgéa%%ﬁ% azo* Eﬂ%wgoxadlaatz% 5 lsa unSpeé/lfled’ the
allpl'iat?;cs droaz ohys , fﬂozﬂ B-tdi vdi @byt atoms As would be
4- thlﬂgla20| 1,2,5-thjadjazolyl, purinyl,

undeﬁt‘r%&c},nﬂ q_n%l grll{:l( zﬁ]y]fynyl 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



qui nolinyl (e.g., 2-quinolinyl, 3-quin_olinyl,

4-quinolinyl), and isoquinolinyl (e.g.,
wa-206smgse3nol i n_yl, 3-isoquinolinyl, or PCT/US2005/006540

4-isoqui nolinyl). [0056] Further exanples of

het erocyclic rings include53-1H benzi ni dazol - 2- one,

3-(1-al kyl)-benziraidazol - 2-one, 2- tetrahydrofuranyl,

3-tetrahydrof uranyL, 2- tetrahydrothlophenyl
selecteq ditomir M (R ) opRengl S9- mBfph et 9o, W@W\%ﬁfl’blﬁ%lﬁ%%t

one rlﬁﬁé)r}%ﬂé—%aﬁ)ﬂ%lW(é) ol I(giﬂ’!ll_ dvit h't‘?l%b@l%gl Sy oF

onor phol i no, 1-py rrol' 2- pyrroli
thiazd@-qyrrolidi nyl, 1-tetral 2ydropi per azi nyl, 2-

tetr dr opi per azi nyI 3ot et rahydr gpi p .erazinyl,.
00541, B R P D s S5 IRt UBE B8 F Go6AG S nepveten
hav1n92-304:l[-‘(ﬁfnhé1ﬂlk5%s aqrpiiperd digwylz l'ﬂet@ék@é(ﬁlokn@y|1ndependently
yrazollnyl 4- pyrazollnyl razol |ny ,
Selectlecg fyeam d\TmN RZ-'pp[DeISI'dﬁﬁﬂ ang. % ertRERAL no ring is

aromatf{‘ch' perd d 1|??12u§11 glazg‘} |hnoy l];l%l yazol i di nyl,

t hi azo1 | i'm dazol i d| nyl ,
[0055)4- |rﬁuknhﬁr(hxqmpléﬁlqﬁ(hﬁmﬁna&myﬂ rimgel iimdlude

t et.r ahyd ui nol i_n etra dr0|so |noI| I
wr i AT B . i da2Sy D
4- mldiaz?olq}lhyoﬁnmlraaﬁ@m)l Zw'%ln{lw;blﬁ(:h 30f1stola@z@11§;\ne 4-

al iphatic, aryl, cycloaliphatic, heteroaryl, and

1soxa4@t>@roc%4%nxwyéont2quaeﬁﬂalry@pr i ét‘@xag@ﬁéftllrt Gewgzolyl,

fer 0 dend | t ed for
N-pyr ex&%p’l ez,a%c%r%ggﬁ{ﬁ &JW f(re% r gt i f ug) ts < r 4-
pyridyial cﬂg‘@yrllﬂ@,nym py@ﬁSaldl@HS 5R9ymmdm@29

nzyl -0-, phe met hyl enedi
PYrLa3E URgL (iR Hhed oﬁyr%q( ) A cfiRe 2o Lbiord 5 iazo1vL,

5- thla'z@i:}!(le)t?etMm n @D ds @f’déﬁ%_agn_ NN, (ardazlyl (e.g.,
r ef er abl %}1 Co6) glaI kyl, or (C2- %6 -a ker?yl gnd ‘&g

2- trlae?lqawﬂy@ngvﬁ-tmﬂ(a@ﬂ@@) ,amqnhwmé masEhpeatanr ed) . |t

venzo RO { p A ATAA0L L NaladilS CELE bETaB)

yrazddezlapm.@nt 2-@yareer calkill)l edLsicrtH:fanarLylt hat, 2,8ertain

unds of this .invention y exi st atomsrlc
oxadlafzéﬁn’ﬁ%'or lfazﬁﬁﬁsy 'alji nQELf’t‘ho?(Gfiﬁ'ﬁz Ythe

1,2, 3%@,81 bei g 3 Wiy dRe sicope, of 4LhesiMentsnon.,
Unl ess ot herwi se stated, structures depi cted herein

1,2, 54l aflisar st H@delrudéf@ﬁnﬁt er éeéhénitedlfionds of
qulnoltlt}%lSt(éJC Urez dln%dll her e'}gu%_ofﬁg %?:ﬁa—tcfug%%ll%ryl ,

asy ‘tr'i ¢ center. ore
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,



stereochem cal isonmers as well as enantioneric and
di astereoneric m xtures of the present conpounds are
WQi20051085236 he scope of the invention. [0059] UnPe$AIS2005/006540
ot herwi se stated, structures depicted herein are also
meant to include conpoundsZthat differ only in the
presence of one or nore isotopically enriched atons.
. For _exanpl e, conmpounds_ havi ng the_present structures

2-DIRKEEMYbr WP RS BBBYR6 PUTY UB20b5F0b65HPYL270} Heyl,

_ nt n by. LUm or LEq _
R S et L e AP Sptsetiativt, 3
pipedidimnt i chepipear bdimnt e 2wihhanol héisybpeld ofhidhislidinyl,

i nvent _ion, [PO060] .The ¢ ounds of.this invention may
a-eny STl R by DRI OA et OV nof udrHOF ekt -
imidsydt hethel ret hoasdknemal eyl hos@oskhyl ed in the art

f or anal ogous conpounds (see e.g., WO 99/47545) . For

tetrapedppapbaelinyt | FeuserEdrohs canenebinvhi feenSeHehekane,
n S| Sx0f:il S, 0 he present
benzo A L P O b e T3 TSN mg
[0057bbr eviiath omE dre alsede &Dbhatic, aryl, cycloaliphatic,
1- (3-di net hyl am nopro -3-eth carbodi i m de HOBt
hetefQdit hy qRS YRR TE I eT ot ST PaC R R IO A 5 TR
substBtlénfd URFLIEEEAISTRCHE £HOM | Sndbsbh Q&) NaEB MY From,
is 4-di nmet hyl am nopyridine DIPEA IS ,
for FImERb? opyREPPHY hnake RADM: re i riach yHulastdmadd STRAS s
i fl vaceid c agikd LS. be I car hgnyl §M§ S
halo %%1éggiﬁadﬁg%rc_?gébngﬂgéh f%§¥i§§¥hiﬁgﬁa§éfiﬁj 17 -o-

phenyghr e -age aphye v 2005/ 085236t RETAMS2ORNE) 008540 ) 55 28
Schene | . (CGeneral schenme for the preparatjon of E and
~C(OFX opGLORROPEE 0COBIR I OUIREETIN D PEr PO PR (fnd

is proferddly Of, (C1-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



CONOHOHORL ABCDO R COHRARTN0 RN

HEHOQr) - OHORL F E [0062] Schene |I depicts a
wgenesras2ssout e to prepare the conpounds E andPET/US2005/006540

di sclosed in this invention. The am no group of

species A, readily obt ai ned’from reduction of the a

carboxylic group of aspartic acid (protected with PGl

as_ an ester is coupled to the carboxylic acid

the replaegmertsep caeay@rosgwﬁw[ SctARN VR T TP t:@l@wre, or
the r Ll &R ?Jgt gﬁaaQQrﬁgﬁ QB(tZ h\?\ﬁn@nﬂlc—%ﬁﬂft é{'%arbon are

oups protectin groups ere a protec
w1thl@rbm© m@gp®eoﬁetbt$iﬂﬂvgntﬂmmwed in the presence of

noth r ot ect | deal ly,. PGL shoul d be abl e
roosof' %, 2%%1%}%%“%'}\59? KOG oY R %‘?%%ﬂj‘ed by
any méaﬁ@d thec1 agpagt §bgePal ! af i dml %Eé%z@b&@ RS o

mani pul ated in an_ oxi dati on/ ketalisation/
those géipk bl edt iwntly cirsafvorenedosnes t@m@@medspe@qaesem WO

99/47 ADbe fo‘ t%’ééﬁ@% ée? 'IH.Cu gruancc:tcéﬁ)n I Zepollown.ng

urthe 0 Giv Ci €5 S par
Schemeeh; stbostede i mnetme@m &Eptﬂﬁbe@dnwmﬁfdé her ktﬂt@p:gés/@@t
. eci es h_represent the other part of the
itnven %%I%E%dp?%W%%?@on [ 0063] In various enbodi ments of

[0061] hi S TR efd] DBwi iGathiSr&vi giilAR &.am & protecting
roug%tlncludlng ut not limted to, the amne

EDC igprlt ettdine grolpsicescorved ~Brr eI ErEEE B RIEG M
. ou in Oganic Synthesis", 3rd

RoBt 4T i%&%%%%‘%&%‘gf%d/ US2005/ 006540 - 29 John
THF 1éNﬁéﬁthﬁﬂWﬁiufmm (1999 and ot her editions)

( e A "Z" protecting group
TFA 1 H@Nﬁ%?ﬁﬁ&%ﬁ?ﬁ%&lﬁc%§ a particularly useful
DCM l§+&yégfggdﬁgkﬁg§@p for use in connection with this

i nvention. In conpounds wherein P& is protecting the

DMAP kﬁt41ﬁﬂﬁﬁthyl%m¥m@@yrmﬂlﬂEQ is preferably Z. 1t should

unde at- nodi fied Z groups ("Z-type
DIPEA 1s t({]e%tsror% le@b 1la ew oyed

DMF 1s dlmethylformamlde

TFA is trifluorocacetic acid

Z is benzyloxycarbonyl

M NMR is nuclear magnetic resomance

TLC is thin layer chromatography



in connection with the conpounds and processes of this
invention would also fall within the scope of this
wonesssosn. For exanple, Z could be substitut edTals2d08806540
CH2 group or the phenyl group with R8 (preferably
hal o or Cl1_6 straight-chard8d or branched alkyl) to
provide a Z-type protecting group. [0064] In various
enbodi nents of this invention, PGl is a suitable
carboxylic acid protecting group, including but not

Scherd M t 4,0t e @&5&“@%@%@9@%@%9&&%%%& 7

Geene 1IN certdarir ermroouriretrit s ST CI_ O

st rgfieght - chai ned or branch i) aldegl group. A t- tylo
gﬁp is a@tlcul agly p@? id pro.Lect,l,

Lok ase tarNgdnnection with | By ensron. J
2Scheme I, cdﬁﬂbund Ais a fodhfied aspartic aC| °d R’
rgsidue. Ingaddition to conpoupd A, other nodifi e(bn
aspartic acid residues, including the foll ow ng, "have
been reported: O OPG OPGL O OO 40 N N NH2 OPHA H2N
H2ZN H2ZN OPG3 H OPG4 wherein, PG3 and P are
appropriate protecting groups. These nodified ”
aspartic acids may be prepared by net hods known t(*

skilled gr tioners. See, for exanplae, teqd States
PatenFN a,? §98m™ Publ icatian US g%
(especi‘al on % par agr aph [012 021-22,
par agr aph [02 015 and the docunents C|ted ath Agraph
[0123]) and @nited States Patent 6,235, 899, See aI so,
C. Gos et al. "Stereochem cal control in the
[0062) eparsathieane of et N-dgetdndl htazed i gh nersmake N0
2005/ 085236 PCT/ US2005/ 006540 -30 Al dehydes used for
comp ity de HhyHe Byaftarksin this rdghenbion - 5ghgmmino

oro 3T AT AP0y IS0 Bl PP o

carbcE@Z_l)fLrﬂé‘"gchirDQfﬂ adﬁ%ﬂitl(a‘l%[Bld-e(tﬂrsotecasecpﬂﬂltﬁia?cﬁlgs an
(1982); MD. _Millican et al. "The Jd¥nt hesi s and

estemyy| ifatGpIsd F‘fébtql'%ﬁllca%ﬁﬁf]t% ¢ ehyieatat species B
(N- pﬂdﬂ@éﬁé&’ﬁ%éﬁu &F ééége%3§4 69 a PhHare
et a Art EF?lClent

Chen ter eos 6l ective Synt hesi s
Orthaﬁoqaﬁs(m&i%)t]lr& [ffBx(Betiz.cy.l ,arpmﬁ)emta’tg/obm}@sl@where a

| - -ca
prot%ﬁ‘ﬁlng grcp&g ImqatayZIbneo s(e]lect1)v(e]1y2)re[ImnoavZee Ifn 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

3rd

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



am no] -4-oxobutanoic acid, an interleukin converting
enzyne (ICE) Inhibitor" 9, pp. 1587-1592 (1999).
wéeowsrodsaigl y, Schenme | (and al so Schene |11 beComs2005/006540

could be nodified to use these other aspartic acid

resi dues. Schene II. Prepaf@ti on of Conpounds of

Formulae | and Il R2 O H2N -Kr NOO OHOX RS

() ORR OR2 Ol RBKNNO () RB-NNHOO _~- HO OH
John N €y Ne GHORIIH: O (HP L camd ppther |ediN @ ORGr&ene™) .

A 2 R A AN PRy B Criar Y Dhne BT gLy
usef N2 dds £ MENT D 2005/ 0852386 PETALS2085/ 0065461 s

. -31 [0066] Schenme |1 depicts formation of conpounds of

inveRGhoRY a 11 FERPPYRISHER ST LR Ree ASi Brakedbsnpt Ghednitrogen
i e:th (.e.acet ak- . f c

O oo i £ Gen cred Tas for mPair Bgifiigeatess

that avabhfidel fHrardgpsiept £t erbaspfoteut ingd | groQosrpo mgsl oyed

. having a Rin ot her than_unsubstituted proline,

in R it Vit CPTHO TR TPt SRR oA o | herre

invenhtior OREY]d Sehesrerdll deptiels the sesbeSotitiniZethddhtion.
prepare conpounds of fornulae | and I1. Conpounds I

For <@k prepurety Be otedpourad at bihe it sg@tironrofhe
phen&]h A Qy B0 U? '(E)I:Lsﬁltal%ltf Iimezsl%“otu:a@ b fs%'}%ﬁlg;%'%a—lchéggled
ca ive). st ep,

rboxylic acid (or deriva I'n tHi s
or bsraridsd chldowb) | hy peagedk sa t O- fypen @nd dec hiongl syrdigv.e

[006¥ﬁ$21qﬁPL&§§§Eu§tgﬁgo fﬁ%ﬁééogﬁ trggwkﬂégﬁgg%évtPé;)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



am de bonds can al so be used. [0068] As known to
skilled practitioners, a carboxylic acid (-C(O OH)
woamsmssseupl ed to the am ne under appropri at ePCT/US2005/006540

conditions for coupling am nes and carboxylic acids.

Al ternatively, in such cedplings, a carboxylic acid
derivative (-C(OX) may be enpl oyed instead of the
carboxylic acid. It should be understood that in the

Aldehydest ebstedoffqmmntrigieamlaﬂm'hy@e @ymtélasé@bx%tcaaeﬂdon,

PR aA A0S oo (g Fo i CARCHES ASIPURPRALE XigPoRprent

Revers@bqeemritﬂiajdry dﬁ@ﬂd&l@mr@mw@ckﬂgmmgm "
skilled practitioners. "March's Advanced Organi c

BioorgehMedst (Gpem silettd ., Bd. PrSnicls,- 8B, (182 Mar ¥hP-J.
Mullici@MRe ﬂeyrq%es%g&lﬁﬂ&‘ﬂs\(%% E%%%a&[l Q§9J>fT¥BFnC:dazéLe

conditions fo I'ng an am ne and an acid
Aspart&dn‘@rhdeﬁgrd@sswa alhikaltsﬂjaze;ntof aarbdxyl pp . agdd2-a364

(1994) 20 ¥ g1 B, o e SR e R o BT 28 s e

Synthe@;ri@ ‘A@ Qlals&lr%?@s e [gntoir @ldresyafanthics Noat anhereby , 10-
I ncor porated by reference In certain enbodi nents,

Dloxo%ﬁepwﬂdiamm @@ deSoriégamintiey Sthenrssoand |
ammo][Egr % actd 20010 G %%%99@&999@4%nzy§%

es o dppropriate atives inc
(ICE) b:lnﬂuaﬂe:omow Jiom t a:swmmmwws) .ofadderfibngilya BXheme

X
T (andy TP Nelieni TSGR ESIRIC o MSHE B hPnERes Rese
other lb%fartde RUid Al Grditions for usi ng these

approprr ate derivatives are known in the art Schene
Schemg . PEsEREL ; SO

Rz(b) ZN c2tBu ZN COAU Hj~ ~ ORL F2NFUH -~ OH O H 0 -N
HZNS@Z 450(r) R (d) ZN(e) HNR2 T ZHN N O 0 +
%o
(0]

0N
OR' (a) 0 0 p2
2 R o
1 R O c R31L
\ Nﬁf[ﬂ?ﬁ () Ifzjlﬁ,N? ﬁOH
o) 0 o N H
° N OR! °" R
HN
SR '
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.



1<1~~ OH1OH1ONM ORORHOR 6789 R (9
HZNNO OO0 O ~Ny~ ORI Reagent and conditions: (a)
wahaosPss3eH, EDC, HOBt, DVAP, DI PEA, THF;, (b) BGEIS2005/006540
(c) R1OH, 3A sieves, DCM TsOH, ( d) TFA, DCM (e)

H2, Pd(OH) 2, EtOAc, DWF, -EL3N, (f) EDC, HOBt, Et-3N,

Et OAc, DMF;, (g) H2, Pd/C, Citrate Acid. [0071] Schene

I 11 deplcts a possible route to prepare conpounds 7

[006&hd covpeeimrisT i Gzt DeldPyma Edienal | Contoppadmdof 2formu1a
T anci %?f“ lvyh%_b ﬂ&%%éfﬁrﬁlé %ﬂ&‘&&]&&r&&%&? oplf\‘g pf‘%%’g’ét edre the

aspart acid, I's couple

cycllmr Qicteﬂ%]( ofoxat hef a rddngpowh@ref N g dvésst Dbhers tdedl cted
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er Swern conditions her oxi atlon on I ons

condirtdgorad sfoo1h ec @l ioye chntion g efuad e:a:d@m:mlmdsa@ids his

invention. Preferred oxi.dation condit . . .
Alternaéavely, in such coup 1ngs, a car oxy c 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.



are those that a mld and relatively quick to m nim ze
epinerization at the acid side chain of the nodified
wap@Erissse aci d residue. I n one enbodi nent, theCcT/US2005/006540
oxi dation step is a TEMPO oxidation (see Exanple I-1,
Met hod C, below). Other -98%+dation conditions include
a Dess-Martin oxidation and a tetrapropyl anmoni um
perrut henate (TPAP) oxi dation, [0073] Al dehydes 4 may
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acid conditions in an appropriate solvent.
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|ds |ncI : but a e nor\imted to, T p-.TSOH.
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HaN s aci dgQ but ar Olimted IT!?P&
MyBr2, and ZWC12. For clarlﬁy of the schenmd! orly syn
ketals are represented in theynext steps to %orm

compounds 7 and 1 but the sane sequence may be used
to forn1anti ketals Conmpounds 6 are subn1tted to

ro noI the resulting c ounds® reD
(d) %g ;? ed. am 5 dg usFWﬁ‘b’Kﬁd
In the ar repar de bonds, Ly o

corfpoifds 9. ConpPouRBs 7 nay e generated and fus&Bri n
sity. if isolated,; it is prefgerable to use cgnpounds
7 relatlvely soon after generation. ConpoundsS 9 are
finally submtted to hydrogenolysis to give conmpounds
1, which can be used directly to prepare conpounds I,

as geptgted in Schene Il. [0074] Alternatively,

_99,. g B ,can be used to prepare conpounds I, as
depitt, °Scheme Il. In this preparation, an amino
acid regiduw'and the desired N-termnal group is

prepared in one step (see, Schene |Il, reaction (b)).
[0075]1As descri bed in connection with Schene I,

Reagengéeef& 'c%n Cel%n%gu %"ﬂ%ﬁ%ﬁ& O%bém' n¥e%§m 2, can

DIPEA, wern; Sleves, '{d TFA,
DCM; (e) Hz, Pd OH) 2, EtOAC, DMF, Et3N; (f) EDC, HOBt, E=3N,
EtOAc, DMF; (g) Hy;, 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



Schene 1V. Preparation of Conmpounds of Formulae I1I
and IV R ZNNO O OXHORS (a) R R0 11 R ~r
woL605HsH3l RH N OH 0 ONOON -JIVH 0 H ORRCHUS200506540

O X0 (b) I'l'l 1V HOR 17 Reagent and conditions: (a)

ROH / HOBt / DVAP / EDC/ T#E-or RCL / Et3N/ DCM (b)

RNHCH (R2) COOH, HOBt, DVAP, EDC, THF;, (c) 2M HC1,

MeCN. WD 2005/ 085236 PCT/ US2005/ 006540 -35 [0076]
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amno group in 17 with the swtably functionalized

Otherx arisiaiiiqn asirglitgrongemapatddad bes gdiveddia 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



(or derivative), chloroformate or carbanoyl chloride
(or isocyanate). In this step, standard coupling
woeag@stssct o form CO NH bonds have been depi cPed/US2005/006540

ot her conditions known in the art to form CO NH bonds

can al so be used. WD 2005+885236 PCT/ US2005/ 006540
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into the al dehyde 14 which is acetalized in situ to
hydregemoineisicke abkve scomegudect i omhbéh can be used directly

to prepare compounds I, as depicted in Scheme II.

[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
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Reagent and conditions: (a) ROH / HOBt / DMAP / EDC/ THF or
RC1l / Et3N / DCM; (b) RNHCH(RZ)COOH, HOBt, DMAP, EDC, THF; (c)
2M HC1l, MeCN.



the tert-butyl ester is acconpanied by spontaneous
ring cyclization to give a m xture of
wdi2estssBei somers whi ch were separated by col BAWUS2005/006540

chromat ography to give the enantionerically pure syn

ketals 16 and anti ketal s3prot represented in this

schene). Alternative Ring A groups are WO 2005/ 085236

PCT/ US2005/ 006540 = -37 either commercially avail abl e,
[0076F eportelteny Thedepierstipenapion ) ¢enpeepds edf formula

di - A0 the | tyure, . [0078] .
rrr SR 0k SRR, KoM o DEH M STEIT 8y L OPAEL
carboxepi esent@d imetdecnexty st epsatocdDrfivennpduadsSoddodnd of

1 but, the sane, sequence_may be used to form anti

.1
this jngenisiotohpifiiCtas aF e 3 1B (P Ry grHrie
form BNBIHEFESUL | AG-HOMPOHRDS ddhahe FRagesfcM thhe routes

__Z-protected am noacids, using conditions ™ known in the
utilizgd to prepare eonrubdnds foryilkiel Thhpoouddsv. 19.

007 t ernati.vel C ounds 17 can b sed to
compo il 41 (B N8 | il &8 TR Codariidle BB, V)
conderGopostndst lSharanidd natdyp sitbm 1 teeidén &yeaoeened yish s

., to give_compounds 11, which can be used directly to
PTOVigH e%%f? RVARAMRILTIIR / BT ctebt 3l Bchenetiqpalized

carbostP089]a Ihe @f%ﬁﬁe&égbmié £aejgper

commercially In the literature,
derivagriye epatieboneibormt re ot ccambdroeisl ketobwride t her
isoc alli t,l_fer)at g{e. For conpound 11-30, 2-, .
YKt ST o 35 et HE etz ot e | NP hrabar s ek ¢
condithdX 9. ChenthiHd%td® 4% t 22 R Xdup 1 D0B 1 o F9En €0 RO Ul
11-32, 2-chloro-3- trifluoronethoxybenzoic acid was

CO-NH REPH PP PR o= 52d 1 roHieor erRd Hekgpenseren ak d-he
art td FERATESL@S 14 ‘]alqzﬁli—%,er@r 68 —hﬁo%%nfgsgc%'n‘l%%%)g kk))ye aLllse(il

using a Sandneyer replacenent of the am no grou
to prahide othacderidret ¢onzoured hoohstbstrapntR-all y sim | ar

ta the one reported in J. . Che 59, .1994
AL terniidg o CTR08% Tact Al el T THTEST VeRL] Spags 17
by corfiéndgesod @f agesamify Praparimna 2 wonpouns afitdws,
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(or deﬂrie\%:ixﬂg) a &ﬂ%ﬁté ocffn%a?rﬂémoyl chloride (or
isocyanate). In this step, standard coupling reagents to form
CO-NH bonds have been depicted; other conditions known in the

art to form CO-NH bonds can also be used.



R2 TAA RF1 NHO/-Y ON H | whereinYis: 0,,,40
O Rl and the other variables are as defined in any of
woheos/sm3edi nents herein; conprising reacti ng BCT/US2005/006540
compound of formula 1: R TAOHNOON HO-RL 1
wherein the vari abl es are-as-defined in any of the
enbodi nents herein; and a conpound of formula RX,
wherein X is OH or an appropriate derivative (i.e.
| eaving group), in the presence of conditions for

ScheffOUP! | WL ANLNS, 408 A3l ?Ca?ibz ?K%eno& ?2

not OHJLi.e., a Vi ng group; r exanpl e, ‘to
Cpseavi dgy e (a3 orgy cagBu f(by MmN c4.'8084]c) Arfd CO,/Bu
HNl;gmboaine t provi dds k_pwocess f reparing. g Ji;pw
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Reagent and conditions: (a) EDC, HOBt, DMAP, DIPEA, THF; (b)
Swern; (c) R'0OH, 3A sieves, DCM, TsOH; (d) TFA, DCM; (e) Hgz,
PA(OH),, EtOAC, DMF, EtsN; (f) EDC, HOBt, EL3N, EtOAc, DMF; (g)
H,, P4d/C, Citrate Acid.

[0077] Scheme V depicts a possible route to prepare
compounds 17 and compounds 11 described in scheme IIT.
Compound 2, readily obtained from reduction of the o-
carboxylic group of aspartic acid, is coupled to N-protected
2-aza-bicyclo[2.2.1]lheptane-3-carboxylic acid 10 (prepared as
in Tetrahedron: Asymmetry, 13, 2002, 25-28) to form 13.

Compound 13 is then oxidized into the aldehyde 14 which is
acetalized in situ to give the acetals 15. Deprotection of
the tert-butyl ester 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 16 and anti ketals (not

represented in this scheme). Alternative Ring A groups are



wherein Yis: 0 0O O- R and the other variables are
as defined in any of the enbodi nents herein;

woan@arossasng reacting a conpound of fornmula 7: PET/TA2@05@6540
ONHOL1-1 RlL 7 wherein the variables are as defined
in any of the enbodi ments37herein, and a conpound of
formula RNHCH(R2) C(O) X, wherein X is OH or an

appropriate derivative, in the Q%fsence of condi tions
eithex &OW%%%@%W%‘% Rt (Wheh 15Cerptere ancr

may b@%_fé’gfé(fé’d S AL ??g?'ty@txhé!\?hcgd@%c?&n& Si ot 1 EQFature.

exa o provide the conpound of fornula
[0078] . [M]clmltancmmeth@rﬁ)@@emntor@kytm kat/@lm@nne

rovi ocess for a co
reprefGado Snd S0t o85e S PE T e Sue TRt AD” “ud K oy
the sahe l&ééﬁled&rﬂr&y QN k&d Y Ihef eddc 1 heovar & abl @smddends

as defined in any_of the enbodi nents herein,

16 are i FRfl readty HPSEROIPOLNERT FRe el time campewnds
17 aréArééé%éhr*'\ﬁ Z-protected aminocacids, using conditions

known in the art to prepare amide bonds, to yield compounds
19.

[0079] Alternatively, compounds 17 can be used to prepare
compounds III, as depicted in Scheme IV. Compounds 19 are
finally submitted to hydrogenolysis to give compounds 11,
which can be used directly to prepare compounds III, as
depicted in Scheme IV.

[0080] The R’COOH used in Scheme II are either commercially
available, reported in the literature, or prepared according
to methods known in the literature. For compound II-30, 2-
chloro-3-methoxybenzoic acid was prepared as in J.0rg.Chem,
59, 1994, 2939-2944.

[o081] For compound II-32, 2-chloro-3-

trifluoromethoxybenzoic acid was prepared from 2-amino-3-

trifluoromethoxybenzoic acid (prepared as in J.0rg.Chem, 68,

2003, 4693-4699) using a Sandmeyer replacement of the amino
group by a chloro, according to a method substantially similar

to the one reported in J.0rg.Chem, 59, 1994, 2939-2944,

[0082] Accordingly, this invention also provides a process

for preparing a compound of this invention.



H wherein Yis: 0O O O Rl wherein R and Rl are each
i ndependently as defined in any of the enbodi nents
waenwioss23snder hydrol ysis conditions, to provPde/uSkms/006540
conmpound of forrmula Il. In certain enbodinents, R is
R3C(=0). In yet other embodiSents, when A is proline,
R is R3C(=0O . Hydrolysis condltlons for converting I
are well _known to skllledgﬁractltloners (see

~to
[008%] @Fe@ﬂ@)em@BQHmGGBnH?tPSHgl €1 BdBTRRSEPprOpr i at e
prepéP}L'fé%né &émgouna‘?%%‘)@b%hhs)z and aqueous acid (e.g.,
1 Anot her embodi nent provi des a process
mula 6-A* AO P&-NO
/ US2005/ 006540

for preparing a conpo®id of
ONHOR 6-A W 2005/|08523p6 R
41-wherein PR isRa_su i tyogen protecting group
and RL is as deflnq¢ in §ny of[ the enbodi nents
herein, conprising reactpng a |conpoynd of fornula
5-A: O A ,PGL P&-NO Nad 5- A under
suitable ring cyclization conditieéns, .to provide the
conpound of formula 6-A Suitable ring cyclization
conditions include an acidland a suitable solvent;
for exapple; TFA;Ln DCM [00871 Anot her enbodi nent
provi des a process for preparing

0

0]

%

and the other variables are as defined in any of the

embodiments hereimn;

comprising reacting a compound of formula 1:

RZ
A O
HoN
0 (0]
0] N
H
O\\1

1
wherein the variables are as defined in any of the embodiments
herein; and a compound of formula RX, wherein X is OH or an
appropriate derivative (i.e., leaving group), in the presence
of conditions for coupling an amine and an acid (when X is OH)
or an amine and an appropriate acid derivative (when X is not
OH (i.e., a leaving group; for example, Cl) to provide the
compound of formula I.
[0084] Another embodiment provides a process for preparing

a compound of formula I:



a compound of forrmula 5-A:° NN P&-NOPE OOR ORL
5-A conprising reacting a conpound of fornmula 4-A: O
wOERsNS#30 PGL H ONH O 4-A in the presencecofus2005/006540
R1-COH (or a suitable acetal formng reagent), protic
or Lewis acid (for exanple;39sOH), and a suitable
sol vent to provide the conpound of fornula 5-A (00881
Anot her enbodi ment provides a process for preparing a
conpound of formula 4-A: RO / 085236
PCT/ US2005/ 006540 - 4=, AOPGL ONHHO
4-A conprising reacti ound of fornmula 3-A: O
PG2-N A OPGL O NH OH 39Amgef suitabl e oxidation
conditions (for exanple, a SwerfA o@xidation: Mncuso,
A.J.; Swern, D. Synthesis, 1981, 165-185) to provide
t he conpound of formula 4- AT Preferred oxidation
wher€®Adit kans include a TEMPO oxi dation (see Exanple I-1,
Met hod C, below) . [0089] Another enbodi nent provides
a process for preparing a cofpound of formula 3-A: O

%

and the other variables are as defined in any of the

(0]

embodiments herein;

comprising reacting a compound of formula 7:

A O
H
O
O N
H
O
\R1

7

wherein the variables are as defined in any of the embodiments
herein, and a compound of formula RNHCH(R?)C(0)X, wherein X is
OH or an appropriate derivative, in the presence of conditions
for coupling an amine and an acid (when X is OH) or an
appropriate acid derivative (when X is not OH; for example, X
is Cl) to provide the compound of formula I.

[0085] Yet another embodiment of this invention provides a

process for preparing a compound of formula IV:



P&N O01PGL O OH 3-A conprising: reacting a conpound

of formula 2. 0 1 OPGL HZN OH 2 with a conpound of
woanmss320- A1 WO 2005/ 085236 PCT/ US2005/ 00654 0CTAK3005/006540

P&-N A O X 20-A under conditions for coupling an

ami ne and a carboxylic acidOftwhen x is OH), or an

am ne and an appropriate carboxylic acid (when X is

not OH), to provide the conmpound of formula 3-A

[ 0090] Anot her enbodi ffent i des process for
preparing a congoundlof f rtrl a 6:JJO P&R2-NO ON
T141 OR 6 wherei N 'S ui t oRmi trogen
protecting group and S s defined in any of the

R1
enbodi nents herein, conﬁ%i N ﬁng a conmpound of
formula 5: O P&-N)tl O-PG HR [[OT. J--r HOR
5 o]

IV

wherein the variables are as defined in any of the embodiments

herein, comprising reacting a compound of formula I:
R2
R\_/LTrN A
N
H (0] Y
07 N7
H

0

wherein Y is:

(0]

%

wherein R and R' are each independently as defined in any of

.
7

the embodiments herein, under hydrolysis conditions, to

provide the compound of formula II. In certain embodiments, R

is R}C(=0). 1In yet other embodiments, when A is proline, R is
R’C(=0). Hydrolysis conditions for converting I to II are well
known to skilled practitioners (see e.g., Greene). Such

conditions include an appropriate solvent (e.g., acetonitrile)
and aqueous acid (e.g., 2M HC1l).
[0086] Another embodiment provides a process for preparing

a compound of formula 6-A:

PG,—N_A
0

0N
H OR!
6-A



under suitable cyclization conditions, to provide the
conpound of fornmula 6. [0091] Anot her enbodi nent
wonresiodes6a process for preparing a conpound 8ET/US2005/006540
formula 5: O P&-NO-PGL OR ONHORL 5 W
2005/ 085236 PCT/ US2005/ 00654~ - 44 conprising reacting
a corrpound of formula 4: PGZ NO PG TO~yH ONH
n the presence of R1-OH (or a suitable acetal

wher EhpnPHy L7 eAgRHE FaP PR FEOGFRLBRPS SAERBI( FEPBX AR 8, IS
as adChba 8Aday 841 LaR erpRlaifin L0 pnuile ddig campynd

of formula 5. Preferably, the solvent i's

reac tohgeaecompoghidoodhdimzand.a J-@392] Anot her enbodi nent
provi des a process for preparing a conpound of
formila 41 O P&-N QPG , IVQA 440 4 conprising
reacting a conpound P&k I (%GQ NO-PGL YOON

H 5 El OR1
OR’
5-2a
under suitable ring cyclization conditions, to provide the
compound of formula 6-A. Suitable ring cyclization conditions
include an acid and a suitable solvent; for example, TFA in
DCM.
[0087] Another embodiment provides a process for preparing

a compound of formula 5-A:

0
PG,—N_A PG,
o
OR!
07N
H o or!
5-2

compriging reacting a compound of formula 4-A:

OF
PGz—Ni oPG
o) H H
)
4-A

in the presence of R'-0H (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:



OH 3 under suitable oxidation conditions (for exanple
a Swern oxidation) to provide the conpound of fornula
wa 200B3r8f86r ed oxi dati on conditions include a PERRS2005/006540
oxi dation (see Exanple 1-1, Method C, below). [0093]
Anot her enbodi ment provi desfdz process for preparing a
conpound of fornmula 3: WO 2005/ 085236
PCT/ US2005/ 006540 -45 O P&-NO- PGL ONHOH 3
conprising: reacting a omgound of fornula 2: 0 1
O- PG H2ZN OH 2 w P@,&aN oudd gdgformula 20: P&-N
Y O X 20 under conditions fdr c8upling an amne and a
carboxylic acid (when % Hor an am ne and an
appropriate carboxylic aci (when X is not OH), to
provi de the conpound of fornul ] 3. [ 0094] Anot her
enbodi nent provides a procesg for preparing a

conmpound of forrmula 160 O P@-NO ON4 HOR
comprising reacting a compound of formula 3-A:

PG,—N_A i
2 O’PG1
OH
3-A

under suitable oxidation conditions (for example, a Swern
oxidation: Mancuso, A.J.; Swern, D. Synthesis, 1981, 165-185)
to provide the compound of formula 4-A. Preferred oxidation
conditions include a TEMPO oxidation (see Example I-1,

Method C, below).

r

[0089] Another embodiment provides a process for preparing
a compound of formula 3-A:
PG,—N_A i
2 O,PG1
OH
3-A
comprising:

reacting a compound of formula 2:

/PG’I

HoN
OH

2

with a compound of formula 20-A:



16 wherein P& is a suitable nitrogen protecting group
and RL is as defined in any of the enbodi nents
waenwsioss236onpri sing reacting a conpound of foPauiUa&2@5/006540

WD 2005/ 085236 PCT/ US2005/ 006540 -46 O PQ&2-N O-PGL

OR ONHOR 15 under stdiable cycl i nation

conditions, to provide the conpound of fornula 16.

[ 0095] Anot her enbodi ment provi des a process for

preparing a conmpound of forfrula 15 O P&-N O-PGL

OR ONHOR 15 con‘pd;'bsi_ A eacting a conpound of

fornula 14: O P&-N P ONHO 14 in the

presence of RL-OH (or a suitappl e acetal formng

reagent), protic or Lew s acrd Kfor exanple, TSOH),

and a suitable solvent ta,provide the conpound of

formula 15. [0096] Anot her” erbodi nent provides a
undeprasedstionspeepacbngl iagCempeuithofardfdrandatiyiQc acid

P&2-NO PGL ONHHO i
(when X 1s OH), or an amine and an appropriate carboxylic acid

(when X is not OH), to provide the compound of formula 3-A.
[0090] Another embodiment provides a process for preparing

a compound of formula 6:

@]
PG,—N
O
O N
H OR1

6
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 5:

0
PG,—N PG
o
OR!
o) N
H
OR!

5
under suitable cyclization conditions, to provide the compound

of formula 6.
[0091] Another embodiment provides a process for preparing

a compound of formula 5:

PGy—N _PG;

OR!
0

Iz

OR'



14 conprising reacting a conpound of formula 13: WO
2005/ 085236 PCT/ US2005/ 006540 -47 O P&-NOPG ON
weol2ad/083236 under sui t abl e oxi dati on conditi ons Pexaspios/ 06540
a Swern oxidation) to provide the conmpound of formula
14. [0097] Anot her enbodi med—provi des a process for
preparing a conpound of fornmula 13: O P&-N O- PGL
ONHOH 13 conprising reacting a conmpound of fornula
comprig g o esRpénAda ePmpeungd @R formuls |4: O PG P&2- N
HZN OH 0 X 2 21 under conditions for coupling an
am ne and a carboxylic acid (when X is OH), or an
am ne and an appropri at arbogylic acid (when X is
not OH), to provideghhf colpounld ofpd.ormula 13.
[ 0098] Anot her enbodi meny” prqvi a process for
preparing a conpound of Jformula,22: 0 O- PG1 ORS
H2ZN ORL 22 conprising”redCti a compound of formula
23: WD 2005/ 085236 PCT/ US20005/ ¢p6540

4

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 5.
Preferably, the solvent is CHyCl,, toluene, or chlorobenzene.
[0092] Another embodiment provides a process for preparing

a compound of formula 4:

Ei? @]
PG2_ O/ PG1
@) N H
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:



-48- 0 OPGL H2ZNHO 23 in the presence of Rl-OH
(or a suitable acetal form ng reagent), protic or
woewsossssd (for exanple, TSOH), and a suit abPeT/US2005/006540
solvent to provide the conpound of formula 22. Acetal
form ng equival ents include{5but are not limted to,
triethylorthoformate, a diethylacetal, such as a (CH3)
2C (OCH2CH3) 2. Preferably, the solvent is CHC12,
t ol uene, or chl orobenz [ 08D9] Anot her enbodi nent
provi des a processPi+NQr epar i _saonpound of
formula 23 conprising re¥cting aQonpound of formula
2. 0 0OIPGL H2N CH 2 er lsui tabl e oxi dati on
condi tions (exanple Swern)Nto frovide the conmpound of
formula 23. [0100] Anot her enbgyj nent provides a
process for preparing a conpound of fornmula 5-A O
P2-NAPGL ONRH :01 HB5-Awherein PGL is a
comStid Bhie carboxylic acid protecting group, P& is a
suitable nitrogen-protecting group, and RL is as
regefilmed a iqpmryursheoHffetmihad 2:0r 5-9, conprising: WO
2005/ 085236 PCT/ US2005/ 006540 -49 reacting a compound
of formula 20-A: P& N A O x

O
o PG,
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
0
0 N
H OR!
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:



20-A with a conmpound of formula 22 0 OIPGL OR H2N
OR 22 wunder conditions for coupling an am ne and a
woaniswsydssc acid (when x is OH), or an am ne RAWUAZ005/006540
appropriate carboxylic acid (when X is an appropriate
| eavi ng group)., to provide4the conpound of fornula
5-A. [0101] Anot her enbodi nent provides a process for
preparing a conmpound of formula 5: O P& N 0~ PA3
OR ONHOR 5 conpri g r@acting a conmpound of
formula 20: PQ&-NPG-NX N20 W t)rxa conpound of
fornmul a 22 WD 2005/ 08523 PCT/ U$2005/ 006540 -50- 0 O
PGL OR H2NOR 22 %ions for coupling
an am ne and a carboxylic acidl_(when X is OH, or an
am ne and an appropriate car b09§l ic acid (when X is
not OH), to provide the conpound of fornula 5.

under suitable cyclization conditions, to provide the compound

of formula 16.

[0095] Another embodiment provides a process for preparing

a compound of formula 15:

o)
PG,—N o P
OR!
0“ N
H  oR!

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

O

14
in the presence of R'-0H (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,

07N
H o
14

comprising reacting a compound of formula 13:



[ 0102] Anot her enbodi nent provides a process for
preparing a conpound of fornmula 5-A: O P&-N O PG
WQORD05/0856H ORL  5- A conprising reacting a conpoumug2m5/006540
formula 21: P&-N O X 21 wth a conpound of fornula
22 0 OePG OR H2N OR -D2 under conditions for
coupling an am ne and a carboxylic acid (when X is
OH), or an am ne and an appropriate carboxylic acid
(when X is not OH), to j deOt he conmpound of formula
5-A. WO 2005/ 085236P@EFNUSR005 006840 -51 [0103] In
accordance with this inveptidn, ®he processes may be
used al one or in combin 0 provide a conpound of
this invention. [0104] "Cerqain specific enbodi nents
of this invention provide pro@@sses for preparing
conpounds 4 from3 (in enlgdi nents where conpounds 4
are jsolated); 5 from3 (in, enbodi nents where
undeg gl LFidmbionsepatiédipne darermed on a diwadt |y,
oxiddt fon) ARNGUARABLNCAL! UbnpBublOBdrodhflil, oM S
according to the nethods disclosed herern. 1n a
[009%k ef erArertheanbodbognnentoppoundss6 aape queeEared: firmaparing

conmpound X onpoynds 5 are prepared from conpounds
a Conip?%tcﬁéré‘?%%a?eggor not); and compounds 4 are

prepared from 3 Prefera cqQnpounds 6 are used in
t he preparation of ﬁéQL'n onfiai ni ng caspase
i nhibitors. Such prorine ta NG Icaspase
0]
OH

n
N
H

13
comprising reacting a compound of formula 2 with a compound
of formula 21: .
O
/PG1

S 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:



i nhibitors include, but are not limted to, those
di scl osed in WD 95/35308, WO 99/47545, WD 01/81330,
wanwsxesBd/ 90063 (which are all incorporated ReTRISZNOBP6540
reference) . For exanple, conpound I A (and
stereoi soners thereof) of -¥®8-01/90063 (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 containj ce@pounds coul d be
depicted by fornula | except W that Ring Ais
pyrrolidine (i.e. :Ls defhyvedqyfrom proline). [0105]
The processes for comfkbyti conmpounds 6 to proline
contai ning caspase inhibitays are preferably as
di scl osed herein. The progesses for preparing
conmpounds 3 are al so pref@ ably as discl osed herein.
in tHPOWRRINYE RIQEESIBS: KNQWD cdii skidéesh formin
practitioners could be used to convert conpounds g to
reagemtol,i meotdiet @mileyicaspase (hdr bexemplendlePHo and a
. r.epar C ounds 3. 0 2 PCT/, 0Q5/ 006540
sui e e e S net s BIECRTE Phveneran provi de
Acetdlh&oredmpowifls vafl draremi @c Budle, 6hbu8- ArktonbtAliarided to,
~13-16. [0107] One enhodinent of this invention
trietiygardde fip@atonpo et oY L #oehatla #AChOASpé2- N A
(CH3)%P&§H2C%3N H HQ r4Aub] 9108hARQlRRM erhodidRAl Otoluene,
this invéntion provi des the conpounds of formifa 4: O
or clRE@dc@AR@e. H ONHO 4.

[0099] Another embodiment provides a process for preparing

a compound of formula 23 comprising reacting a compound of

formula 2:
_PGy4

H,N
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 _PG;

(@)
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:



[0109] Anot her enbodi nent of this invention provides
the conpounds of fornula 14: O P& NOPGL ONHH
wWO@200485360110] One enbodi nent of this inventi ORCT/US2005/006540
provi des the conpounds of formula 5-A: O P&-N A PG
OONORL HORL 5-A [0¥2A} Another enbodi ment of
this invention provides the conpounds of fornula 5:
WO 2005/ 085236 PCT/ US2005/ 006540 -53 O PQ&2-N O | PG
oracteny g eRMPosNd 9f1 3P AMbthetOehbodi ment of this
I nvention provides the co ds of formula 15: O
PGA NO-PGL ONOR HOCR ; y§.)[0113] One enbodi ment
of this invention provP@gsN he / conpounds of formula
3-A° O PGZ N A O PG, ONN;\
) X

20—-A

with a compound of formula 22

O

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 is an appropriate leaving group), to provide the
compound of formula 5-A.
“[0101] Another embodiment pfovides 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



HOH 3-A [0114] Another enbodi ment of this invention
provi des the conpounds of formula 3: O P&-N .IPd
WO2003/085836 OH 3 [0115] Anot her enbodi nent of POTAIS2005/006540

i nvention provides the conpounds of fornula 13: O

P&-N OPGL ONHOH 1350 2005/ 085236

PCT/ US2005/ 006540 -54 [0116] In all the above

enbodi ments, the variables are as defined in any of

the enbodinments herein. InQa preferred form of 3, P&

is Z and PGL is Cl1_6 straight-chkhajned or branched

al kyl group (preferably t-8dtyl group), either alone

or in conbination. [01 pioul d be realized by

skilled practitionerdhNcerffain process steps nmay be

acconplished in discrete so®gIs or in situ. For

exanpl e, deprotection and g bsequent reaction of an

am ne may be acconpli shed 5 step-wi se (by isolating
undet NON@EEN®)s Hort LRAPNGSIBD RPAdHLE EWCER®ME1ic acid

isolating the amne). [0118] In certain enbodi nents,
(when e @b prac eusesligre abiducapdraprdeser idbeddrarldin acid

L., dnt schenes, .exa es and_acc nyi
ety e Ad I 2 R SRS T amRCiafo B0 RS, 2
[01021n pr ooesses falbodimepar i pt bksne pebtaksi f®r preparing

conpounds, such as caspase inhibitors. Proline
a Comytng Mind ¥EepEs e i%hhi bitors include, but are not

limted to, those discl d iqDWD 95/ 35308, WD

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.



99/ 47545, WD 01/81330, and WO 01/ 90063 (which are al
i ncorporated herein by reference) For exanple,
woanpmssde | A (and stereoi soners thereof) of WBCT/US2005/006540
01/ 90063 (which are specifically incorporated herein
by reference) could be piEpared as disclosed herein
(see, e.g., page 13). [0120] The conpounds utilized in
t he conp05|t|ons and nethods of this invention may
[0103]| so Ba MW@@@C@W&[EﬂS’eﬁ@llﬁg inyepicd it atiehe processes may
n aI|t| | ect I
be usgl Bl 4 FoRpERARIER SR BEESS Fihidung ot cnis
1nvenaﬂ®n,|nclude those whi ch increase blologlca
enetration into a iven %éolo i cal_system (e.

[°1°4ﬁlood 93¢ﬁﬂﬁa§P@c§f e PO B Rérv sYSY yion
provikCrease.ral ¢ 5@? 'ﬁlb)é cb%%%%t% Vzp @@%/98521%6

PCT. U82005/006540 5 solubility to al
emboddgeirytiss whatricor o oumidec i eme dlstdr temit ab5>l fsomahd (i

alter rate _of excretion. [[Q12 Far .exa
embOdlg?ﬁ'fylléﬂngngP S|n % 8ﬁ%o&ﬁgl§ﬁe r#%tlﬁ%ﬁﬁ%?gnon
directay ,be .der,i vahiczed od@s inf gh teXanpl €roan 4 £sé®d.6 from 5

Pneferred esters woul d be those derived from a Cl 6
accorghing §in -HoRameeHoss Qﬂéﬁéﬁé&dﬂwelnai kehyla pppferred

I h lke S

e TP Sr Cutay s RS oaey Sy hes
comp oOels @Eﬁxe @@E@ar@N,faDmebmpouad8146 b&@éb@¢kyi$olated or

not) whereln 1- gon at ons an t.h %r C Ioal%%l |s bl
‘opti or?mpfuP | &c 8F SWPERP20 % F T ORRg- - rably,
compoLRAAR0 BN @S Ofuskld Sni rtvl@nbh:@@a&awl@@ @»ﬁ:qs:b@nyﬂle gteHPaining
may be simlarly derivatized as, e.g., an acetal,
caspaget dRhidditess - (=Nory) prﬁ}arl&lcﬁ@t@&wrlr@)qaspase
1nh1b%@b§%0§5@lud%r %ﬂtoﬁﬁ%@hnt[Ql%gkeép@ﬂ9prﬁﬁ6§é isclosed in
erivatives Ofl am nes are known in the art an ar e
WO 9Sa(I3§(30|8ncW\KDd§@/\A17t5I4|5n tive 04¢8p836f Bhic WAVEhtI0N63 (which

ﬁlZ%% Certain O&F the a ove erlvatlves ul d i ncl ude

are afl POEEEPINTE SFEGHE h’o%ﬁ £5°8k 1 ed PractTEiBner s

compolSEe 126 (@ind sBeeede)lomdssWetlksebe ) r ecoam zed/ ®y083 (which

skilled practitioner, these protective groups may

are sgplesd fieadp ép@@rp@rtaﬁ@dph@é’@é@ew é’reﬁW%nq:%x/eﬁ@%ﬁ be

prepap 23k HigSpgpounds oh e TRYENLT o0, JRYL . aspayeine
heir ability to |nh|b|t apopt osi s, e release

avoideinde of( Slowmbt, ca$pa@@uédtb$|Uydemsexmi@ tmasagschoprollne

contal%gggozc&%%ua%gl%b%ﬂ%?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.



are known in the art. However, as would be recognized
by a skilled practitioner, a prodrug conpound of this
wonvesssosn shoul d be active only in assays WheCe/USk®5/006540
prodrug noiety would be cleaved, typically in in vivo
assays. [0126] Assays for-g&aspase activity are
described in WO 99/47545. [0127] According to another
enbodi ment, the present invention provides a
[0106dhar ey cabasy &t iadh WEemprinsient 1y PDosidesizbe
PCT{ US2005/ 00654 -56 a 0 nd t I pvention,
Compoélsn%sef? e%o néu&ea} % too%’a%ﬁ%a?tr?g(%cel$’i cag’]g?yfgc_:(i: pt abl e
[0107F, al toddesmeeddinantt )f alphkarimpesitiicnal pyoataept ahke
carrier, adjuvant or vehicle. [0128] It should be
compQyflst 2deP ke ddripounds and  phar meceuti cal | y
acceptable salts thereof—are included within this
invention are. If % ar | ti al I{ﬁ/ acceptabl e salts of
the conpounds of thi*8 |nhyentionodr@® utilized in these
conpositions, those saltg arle pgeferably derived from
i norgani c or organi c abrdsNan ases. | ncluded anong
such acid salts are the f%llomﬁng: acetate, adipate,
al gi nate, aspartate, benzgate, benzene sulf(r)nate,
bi sul fate, butyrate, cit ate, canphor ate, canphor
[o1osul f ond{®shek YahRREMANE I ORIERALIGvSh t gbHCERBYEdes the
dodecyl sul fate, ethanesul fonate, funarate,
compqyingb helpt eigetle® 4yl ycer ophosphate, henisul fate,
hept anoat e, hexanoat hydrpchl ori de, hydrobrom de,
hydr oi odi de, 2-hydr Oxygt hanesul fonate, | actate,
mal eat e, met hare¥ul te t hal enesul f onat e,
ni coti nate, oxal ate,| panpate, pectinate, persulfate,
3- phenyl - propi onat gy ' pi val ate, propionate,
succinate, tartrate, anate, tosylate and
undecanoat e. ‘Base salts include ammoniumsalts,
al kali netal salt, such asgsodiumand potassium
salts, alkaline earth matal salts, such as cal cium

[010%nd neRfreidhein Faadinasd of wiie dryeinelpasesovider ade
Compogigf%sg'%%&ﬁ'ia{‘%@a' ts, N-nethyl-D glucamne, and

am no aci ds such as arginine, |lysine, and

so forth. [0129] Al so, bagj ¢ nitrogen. -containing
groups can be quatsgy NiNZ e MAthoﬁggh agents as | ower
N H
H 5

al kyl halides, such as

0
14.
[0110] One embodiment of this invention provides the
compounds of formula 5-A:
PG,—N_A PG
O
o N OR'
OR!
5-A.
[0111] Another embodiment of this invention provides the

compounds of formula 5:



nmet hyl, ethyl, propyl, and butyl chloride, brom des
and iodides; dialkyl sulfates, such a- dinethyl,
wdizedshvgs23e di butyl and di anyl sul fates, | ong chRarms2005/006540
hal i des such as decyl, lauryl, nyristyl and stearyl
chl orides, brom des and i eBBdes, aral kyl WO
2005/ 085236 PCT/ US2005/ 006540 -57 hal i des, such as
benzyl and phenethyl brom des and others. Water or
oi | -sol ubl e or dispersi ucts are thereby
obt ai ned. [0130] Pi&ent | yP&cceptabl e carriers
that may be wused in these donp S|t|ons i ncl ude, but
are not limted to, i g8ts, alum na, al umi num
stearate, lecithin, serumHprdteins, such as hunan
serum al bumi n, buffer substan®8 such as phosphat es,
gl yci ne, sorbic acid, potagsium sorbate, partial

%bycerlde m xtures of saturated vegetable fatty acids,
[0113ht er , AnQiler RradEElent A osthisuchiven pet aragides the

t ug hydrogen phosphate, potassium
comp éé pﬂh@% e !

y rogen sodi um chl oride, zinc salts,
col l oidal silica, nagne jSsilicate, pol yvi nyl
pyrrolidone, cellukg§e_ pa ances, polyethylene
gl ycol, sodium car b6 Xy y cebru bse, pol yacryl ates,
waxes, polyethyl ene- poI ox rogmhene bl ock pol yners,
pol yet hyl ene gl ycol af¥ [0131] According to
a preferred enbodi nent, the 05|t|ons of this
i nvention are fornulated fior  pharmaceuti ca

admnistration to a nannal preferably a human bei ng.
[on;n&gom@@ﬂ@mmﬁ ciziils:mrmmﬂlms)mvntdiesptheent
dn1n|stered orally, parenterally, by

nt
Comp?ﬂ% ?aéfdﬁlgﬁf #%plcally, rectally, nasal | y,

buccal | y, vaglnally or |nplanted reservoir.
The term parenteg@ se |n i ncl udes
subcut aneous, intrav eno n écular

intra- artlcular, intra-s nov aI |ntrasterna

i ntrathecal, intrahepa@Tc, N|ntraIeS|onaI and

intracranial injection or |nfa&lon t echni ques.

Preferably, the conp05|t s are adm nistered orally

or intravenously. [0133] erlle i nj ectabl e forns of
[0114he composhdr casbaiindiits of mieid iionvaermyi die ragoeddesorthe

é:]l ngus suspenS| on. These
compoun 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.



WD 2005/ 085236 PCT/ US2005/ 006540 -58 suspensi ons nay

be formul ated according to techniques known in the
wanbosussaig suitabl e di spersing or wetting agenPeTAIS2005/006540

suspendi ng agents. The sterile injectable preparation

may also be a sterile inpédtable solution or

suspension in a non-toxic parenterally-acceptable

di luent cr_solvent, for exanple as a solutjon in

[0116] 3. putareH} o¢he@m‘getﬁeb<a@@egn%4 ethy eplazlethdare as
vent h terg

deflrgg IQ gm*%an(gfl%@ on| c so l){uﬁnglc J‘gerj?!%e SO Fgf&%ﬁef‘?]%red torm

of 3adﬂ&1u@nz astcerBd;eisf Cxedsairbsgat echahuedt bonBkbhjiched

alkylpUyLoyed as a salvent or suspending nmedium For this

(RFeyeHaRe 3 i kdort ITRIEPbe Sipidyelone or in

combi et Ushh ng synthetic nono- ¢ >r di-glycerides. Fatty
acids, such as oleic acid and its glyceride

[011%kri vats viesuldriee usedtid zedh b:heslpﬂelp%d @fartigfioners
ectable S,..as are natura
cercdfh SHLARES Seedlds e 19 M Bompiished rin i TRRE S FEEPS OF
in spastorFoneléexarasx@ | @dyo tdlot hen ram®| vyt ateshction of
trersions. These oi] _solutions or sus&éES|ons may
an amgiRe %w%s rﬁ%cqlﬁ?ﬂglw PYl SRt Wigs | tlﬁﬂlatlng the
amindl S&efﬁ@né oﬁé’cé‘t@p? LW deesld lﬁ%@fng the
|n1 ar di spersing agents are commonLy used in
aminghe fornulatlon of pharnaceutlcally acceptable dosage
udi n Jons and_.sus enS|ons
[0115 nrnroﬁL t Iy SuF ac ?Ists’sutc}h CeSgpsaeﬁss %ﬁa
cond@cﬁﬂf@ﬂ @smjcnesé:ym@a ra@e@izs o0&, di oalwalﬁkablédﬂdn@ha@eaﬁ@les,
whi ch are, commonly used in the manufacture of
and FHFATRABGIE F95CHK e ™bl e solid, liquid, or other
[011&?339%6@6%&@% e L@&glcﬁ%et PUWPIES X ses for
formul ation. [0134] The pharnaceuti cal conpositions
prepdring ol nvetomreimays beoralnds adniah steretspasany
oraII ac (Eiable dosa][q?i form.incl udi.n but not
ot

Lahil) Eeney 3 TR St SR fiTe ot S EnS i Bifsh Bre

but &b lﬁcb‘@mslmi’ibd he, cageood aﬁ&m@a Qin MAlos B08, wWo
carriers which are conmonl used |nclude |'act ose and

r

99/4?:%451 V&Qa%&ﬁllifbrl%ﬁl% s Fryrelsi um
I
o 4oL 27 LY D o

(and PO 14K2005M 006 SAered®) faf mjo L&le'f‘}lﬂOE:{i I ué‘nltcsh iancd ude
spec{FELSRE, L SAS COISIarC Wt saueoUs, 1 o
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



ingredient is conbined with enul sifying and suspendi ng
agents. If desired, certain sweetening, flavoring or
woabwrossge agent s nmay al so be added. [0135] PCT/US2005/006540

Al ternatively, the pharmaceutical conpositions of
this invention may be adm$bstered in the form of
suppositories for rectal adm nistration. These can be
prepared by m xing the agent with a suitable

solulyidn-tiy rtict @tlilmy ashwingisdntabilerc byl sng@dtd oat, eddrar
tenperature-hut |iquid.at rect.al tenperature and

meta erat SYe vﬁ]%ermﬁ QC% Pt RETectumto rel ease the

[0121dr ug. FRChextmird ales dartioxgd ieoerd dutriceip, irbeeswapound
and pol yet hyl ene glycols. [Q136] The pharnmaceutica

of thidgnpesidnten: aeu ﬁq% derienttiided my ao%o Femple, an

ester@dMBiHENRM N SAl 136 1RERRCIAIJ L HMaen ke dapget of
treatment includes areas or organs readily accessible

t epiuad =apEldatat-iade,inadc loodibgpurdihssa sdévdf, Ei&kenyl,

by
e, .the_skin, r ot l.ower, .i nt esti nal ract. .
or aigiiva St e lide G ey is e
optideal I8act tthasel arieas r,aeganscrf 0137] Hophed) OEt ,

application for the Lower intestinal tract can be
OCF3, eflecP&dNME2a rectal suppository formul ation (see

above i t.apl “mul_at kon. .
)a[ IQ{/l-_? :b:}ﬁcsl erl e %@nf qru c%tr]b%?l ato(ﬁus [1611§: e

Topi ca I”'pat ches may al so be use
cycl dedrkytlopisc alp tappld Idat imers,adeia vwitdr racewtd calR’- .
onposj tions y f.ormul ated in.a suitabl e ointnment
01240 P e o T e depanded SR7I a0, deEou
may W ORE 10F1 P GRIH RIS asbard .léﬁ.r,s drbladepilcalketal, oxime
S

adm nistration of the conpounds of this invention
(=NOR p¢| byérapineadeNNdR )4 ttéd aesetadi névalthgigketglqui d

[o1233€t fo'@%}i{g de &ﬁ%‘i&%@%@ ¥ oyl gne argi ¥&hwm in the
pol yoxyet fiene, pol yoxypr opyl ene comnmpoun

art esnllssid vl vienclanibdvatierhinAltdhey rraddpeelof, tifies invention.
har eytical _c ositio can he fornul.ated i.n

ror24}} TG @f G ARG 2005 oss st d Thdlhdt ene

protd2ehhdSZRARIN068 M &0 KantiAINigIhdthe iagldree (see, e.g.,

conmponent s suspended or dissolved in one or nore

Greenshar mdee Wl Be aesasrdyias dar B erdl.1lgg pagesitioner,
thesecg{;{)dlrteéécsnc:ﬂn\%ﬁLéé%gi£§%ayara%1§%°tbelbgétﬂ§1§g/etdg’inmtﬂ'leer rdldesses

s ate,” polysor etyl esters
of thiax,inweettelarryl al cohol, 2-octyl dodecanol, benzyl

[0125§L;?2@|£?qq03\ﬁ1@§1§{9§p6£ﬁ0 t -Sbgl]ﬁs i‘%{ve%qo%almrgyc b%s%’ssta@%d 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:



may be fornul ated as mcroni zed suspensions in

isotonic, pH adjusted sterile saline, or, preferably,
wa0sessa3sons in i sotonic, pH adjusted steril 8CTaIS206/006540

either with our without a preservative such as

benzyl al koni um chl ori de. -Béternatively, for ophthalmc

uses, the pharmaceutical conpositions nay be

formulated in an ointnment such as petrolatum |n one

embodi memtcomrmirsbmposiite dnsrgneigs, Ber MdiHmeEd ihgrein,

0., U S. Patent_ 6,645.994 and/or . U S. Paten
or a L%?%@&%ef%lcf%f%]acﬁ%)tp%irenﬁ%%g igggrc%(?négoﬁq ons of
t hi s 1 nvendhainad@t il S0 badadeprbsiler et digsaldjuvant

aerosol or inhalation. Such conpositions are prepared
or velyedkR ding to techni ques well-known in the art of

[o12gPhar maceut d e axférdﬁa&té Angnary LR ed g as

solutions 1 n saline, enploylng benzyl "al cohol or other
pharmaautaidal y eseraratabies  sallisor pheorofr enst eénscltgled within

enis SHNE i A e e HRER Bk S o
the cdiddiadher ahowe-deaald hed soapaunds zard icomesid | ons

are particularly useful in ther ageuti c applications
compogidgtihy Hpsm SaULs] aralinfedacarbeNs €STAY Bh RS
inorgé}?iqi a(SJ_Bdofjd; Bl 4 lb%JEBEerIg'cﬁ%%%%t a nrg such
aut oi nmmune di sease, a destructrve bone disorder, a
acid guldis faratihe fhlslamderg: avdméeet i addpditscasd gif@tg:,,

bacterial infections, preferably, eye infections), a
2P g AT S SERGEN S W ed08 ks BPAHR ti L faarate,
citratteatdamdior L€ e i Aran1asahek, i nt ake di sease, a

viral medi ated disease, retinal disorders, uveitis,

cyclonesftanarE Qrionsere t shigliuconat-2009rd8sydgulfate,

452005/ -6 LS, 1
ethanégsgat%rm, aeg’ul ré&%ptler'atj%lgf/&%%%rgég?%yn r Szrcrcree,%aoghds%hate’
hemi sgl fones ullomEpddtes, hdammiteed aAytpichileoridkystem c

| upus_ eryt hemat osus, scl erodernma, chroni.c
by droRaIcH TPE ORS¢ SRALE K GEBPRRGHG TGRRTS « fectate,
maleatd abed@SaneAltRIdIRE et he1aReEuA.F Rl MU tinate,
neutropeni a, thronbocytopenia, chronic active

oxalat@pattamast,elnmwmt@, grenAsl ERALL armpheny logwsipionate,
ol e DML aee, it Slge. .,
thiocytareatsp| andsyrle e tdamh, ureigamapopt osBasaf tserl tbumrlude
ammonjjun. St tso,Stael%a riosft{est’all % %rg ?Ss%g ragl asto%%u?r{ Sa%lrdder S
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



nyel odyspl astic syndronme, multiple nyel oma-rel ated

bone disorder, acute nyel ogenous | eukem a, chronic
wopealspgeious | eukem a, netastatic nmel anoma, KaEDRIS2®35/006540

sarcoma, multiple nyelom, henorrhagi c shock, sepsis,

septic shock, burns, Shigef+osis, Al zheiner's

di sease, Parkinson's disease, Huntington's disease,

Kennedy' s di sease, prion disease, cerebral ischem a,

halidgsi,| @M apy Seardilalands chemeshvic fremdses emdowithers .
Watex? g;l%{ ﬂ'—%%%%l gﬁ‘%c ;4 Jiphal ;oﬁéo%ct%o %%%S he‘?‘ce%%a”

€, atherosclerosrs, coron art
obtaigreaf.t, spinal nuscular atrophy, anyotrophlc Iaterm
[0130 clero i s, nultl Q%j scler05| Hl V-rel at ed

nceph: Yalaézﬁ@atf L& &RESILGgSe dhafamaye e

used.Q%et%%s%t%%%%os%ﬂ%%ﬂg'fﬂéﬂﬁﬁét'B%t A WRL 116 (RRRIN o,
injury, spinal cord injury, hepatitis-B, hepatitis-C,

n ehf@)@@migteim GalyJeillrJ@N fedevinude mjige fodver L efdpdmiase serum
prote?&%%zgggllc Sgl yv?néltnogssqz:f gn:]g\?.b&nnsleé\slgor f%lesz’:e%% st%%%aels such
as phyhbkiteasselivaties gasirbie ard d,dyederali ud eerditsgase,

HLV infection, tuberculosis, neningitis, toxic

partigdi grivar 1AEc FGPRIFES bt et S comredtLe e &cy-ds,
water{ll SBAYES ok S %&%tdt%a R IR H AADr ALY ALY, Y

fever syndrones) rel’a syndrones such
dlsodwmgkh@ﬂmebhg.S&m@mﬁﬂﬂx(NMSﬁas%mum|thn©ﬂai Uhnanhabw,

sodiuf, CRT PSRN 355/ 05296 ‘BOT DS U0 8/ D640 ™Ca8 2L o1

trlslmawa@eogpmh;v@mtﬁn eAUS AR, Gdlan1dRdberRA
(CINCAS), _a.k.a.. Neonatal Onset, Multisystem
Sumt@@ﬁ%m@@éﬁﬁ@@@&@e HNGAD) SOGENIERI- Associ at ed

F ( p D periodic
carb ever%gg gﬁﬁ%ﬂ%ﬁ% Dég&eéﬁé”?%ﬁﬁ%%n SXE%H conposi tions
polymlmp@mmml@aleﬂm cemuldlyateiren s pod ysadiva tee

1 coroga artery bypass grafts. The conpounds and
g-yceq oﬁﬁg3| §re al so useful for decreasing |G F (also

[0131Known rasolrkdihd) tor al Pief prredl Eniiinte cemeounds and
conpositions_are also useful in |nnunotherapy as a

COMPOSAdemns Pﬁe&@#@nﬂnW9¥P£ﬂ“'ﬁ¥?

b e P R E a2 e é‘%ﬁ%“@%“fl SRELY popruman
beingpreservi ng organs, partlcularly t hose intended for
[OlBZHranS%%%%th%&ﬂgég& 1c£1 comp031tlons 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



[0143] The conpounds of this invention are useful as

dual caspase-1 and capase-8 inhibitors. Wthout being
woawshstage t heory, the R2 and R3 groups of thePCT/US2005/006540

conmpounds of this invention appear to be related to

this surprising activity-5Bridged A groups of the

conpounds of this invention, such as N NN or al so

appear to be related to this surprising activity. As

suspensgjichis iy drpiovirasl aked corposdindix ofeching ques known in

ihvent i the seful _in treat] or.
e and {EHE P PR SRR ek M BT AR 5 ng
suspertdimnadwit enborheent erihe Lofgposadlionprebartdiion may
i nvention ray, further conpri se another therapeut,c
also REyehtSt]RTLEE | LIbHC RP Hor e bifdt T ol SBFeRtS)-CmSich 2
non- t FHENS: el d4dley 1 Dt c@reapd 44 idied £9 shRRIRO! Wid<

agents such as tissue plasninogen activator and
examplst ragptakd plaselomhien s dodianediadl . agemonics tisedicadrtable

vens SNBSS LA SR e

solutitosagel fidR i @ss @@t dim odhPosidgl s idasage .f ormn addicion,
. the conmpounds or conpositions of this invention.
Stefl][%lziﬁs’]xelfiwéja]n%uﬁﬁe &O%%%%W%Sés%?ﬂlpﬁe@hés a solvent

or sugUMESd NS ulf tﬂ%ls ANt Qi shoud, 0y be 1S 1GLeH 611
to cause a detectable decrease in the severity of the
may bealigudswy et incbadpaseswethetiy mamt or rcelil-dpumosias .
as_ .neasured by any of the_assays known in the art. . .
ratty (TG HCabe QULTEC SO hb S A 661 S iRt ves
are usdEulr irabgd 08 kohosly Wej gidalies sdans piref efahilnal

between 0.5 and about 75 ng/ kg body wei ght per day
PharmagGRP gL 3 & WDFFPL Dt ken BFdUteSl AddVEL QL 2 Gastor

oil, e%'%%&ﬁ&ﬂr&‘%k?@?ﬂ ﬁ@i%yﬁfylé@d q;'e'if%%o?lg.i Ve@hege o0il

I ngr edi enit conpound ar € use in a nonotherapy.
soluti@Adr Bpimaisyona canpolse omiconposi Liooy-afhai slcohol
inventé.on will be adm ni stered frorg u t aboutrS

\ b b
ailueny E'dShditsant” Sk NS o P L kel e &

simildmfdisdes iSuE hagemekn with 5EH al O e daibiieyused @S ra the
chronic or acute therapy. The anopunt of active
formuliafgcati h tPhaale Ryt bed FRRPEARLE t Hosagar fogms

tnolu LS {0 alicr, koL, SogR LoUIL ke
surfagqideof 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



adm ni stration. A typical preparation wll contain
fromabout 5%to about 95% active conpound (ww).
wenefs@ss3by, such preparations contain from aboOwtUS2®%1006540

to about 80% active conpound. [0148] Wen the
conpositions of this inveh®#+on conprise a conbination
of a conpound of this invention and one or nore
addi ti onal therapeutic or prophylactic agents, both

form, tusefodmebuivebreird i ustidli tdGivale agedt dshedl ¢y starch.

resent _at sage _ | evel f: n about 10% t .
wnen LEEEHY i 8 arllia BELBBRLEER 1 cstive
ingreddlkoit i80%madbitrte] doisagemarstativngdahbl steskrthdim@ agents .

nmonot her apy regi ne. W) 2005/.085236 PCT/ US2005/,006540
If des—%@ﬁrof@}]’c%ﬁbr?"ﬁﬁﬁ%’&é?ﬁantf]@\‘v%lpﬁgi ekt “&1oFdG iasients
may al®o Rl igpance dose of a conpound, conposition or
conbination of this invention nmay be adm ni stered, if

[0135]necedddrernatSuislaquenitd ywhate apsageadr comppsdricyorsf of

. .admni.stratio or. .bat .be reduced, as a
enis FHEREH FP ke Himdtaedi 4% 08 BB AED (e
suppodifyraved feandiddl issntietiaitied wien t haessy o have
been alleviated to the desired | evel, treatnment ,
prepangh vl THedas g iadanE MEYER MoviavieFableqiione 1rritating
o L Rist hent t - bas.
excipiEBicE e SOl RNk ol b LT S R P,
rectalprizpidrieonere wirld Epprestiag evilllowsel tod nhitdieer cduses to

than those recjted ahove be required. | houl d
releadd Thd 1938 © SIS SRS SEISTHE Eofon onsiER
beeswa>€ ¥ i hatt vyerardieddiar, patient will depend upon a

of factors, including the activity of the

vari ety - Of, .
[0136]speciTic RGHIRIRILIGHI GRIPOSITe @BE, oBodiifeiigitention

may al%edq%ealfad?ﬁ%it&eﬁﬁa:ogji%al%a{,i 'EPSI_SECQQ'TEL . g}eh\r/eg{r:t?{/é atnadfg’et

rate of excretion, drug conbinatiron,
of trezxamrese didlhelgmrdrend arr dirgsase, —ehdilgabicerdsssible by

: I sposi.tign to the disease being treated, and t .
B R N
or theCldwed itdHLdieMt scidd. also wepeadivperatindormulations

particul ar conpound and other therapeutic agent, if

are reRdddentorangn fuhresih ioh . thes@I53reps & proafddiced
o157 £, B AP I MU caea O Sy e
can befeftflee afdriementiarsd dwgases,omgnmibirsiuig ttilver stsege of
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



adm nistering to said patient a conpound or a
phar maceutically acceptable conposition described
wahos®ssd3n this enbodi ment, if the patient isPargis2005/006540
adm ni stered anot her therapeutic agent or caspase
inhibitor, it may be delive®ded together with the
corrpound of this invention in a single dosage form
as a separate dosage form \Wen adm nistered as a

Contas}lé}éé@t AFsdgee fammponad soreParuigrhser i Gilissilived gm one

or nEE RIS S B BEP, ot

carrigrs diddwidey ddm rirst matti dnimdfteda tnharmtmuﬂ QﬁJJJ,y
acceptable conpositiqn conpris conmpound of this
SorDA ORI L IOTRE P TR ot aioel | SRS oFrmy
ceteshS0 aqecol'id'lc orNYSAkaHd dH QAP Aid 0N, f Uh FO0aH N Yater .
i 7pl ant abl e ‘medi cal” devi ces, such as prost heses,
[0139%rt | f iFsimalonkilhadeni oy axsayl drhe e castieimal @ugpositions
cat cQ resent. i nvent.i o
may bzfn(ﬁ:ténﬁllfst&gt Srl n(r%%%%lszetéhecsgl osIti B ot 150{%&331% &

adjudtigel anteahlle deMiies cemyr imiafpmatdgnpamnddafudittis in
present_invention and a carrier suitable for coatin

1S°t°§]d1cd Hﬂrﬁ}daﬂh%de d&hide 93t ing Ieldﬂ'tﬁ%é’fl%ﬁé’éft wif
a prd¥s/itivd VRN I8N JAthMdas AR Jmhan.ahi e, device
coated with a conposition conprising a compound of
Al tenried iyredsentf dmoerittiben rHng useescarttiee mlsuinaats e ifoerl
ng, sai d.i ant abl.e devi ce. Anot her aspect
compcfitichh ML R HAMANEA T i i SRl e
petrodeigudi.t y Im o@&léﬂ{mﬁleﬁnﬁalmieﬁ,cd@dghtim{&@d:e as
conprises contacting said blol%glcal sanple with a

formydgirssudd: -ofe thirs U- erJf'if"}té‘:’r’iltor6 %r?p?zfs@ﬂ@r?rc&rﬁrl Fergnt

6, 630541'7@ conpound. The term "bi ol ogi cal sanple", as used
ferei'n, includes, without limtation, cell cultures

[0140dr ex{lfe teharmivareadticad] (EMMJHHICE’IS alf dftiai nedeirtcon

ooy g S A 8 O R, s

compoMtriagiss drhe 'p&@’par[e@l %ﬂﬂcdrrdﬁlr@ tdcOn fhrCaf RS frell -known
act|V|ty in a blologlcal sanmpl e is useful for a

in theygirdt Pio ﬁ’h@&ﬁﬁ&?@st é’rf@%mft PG Ao foss reparied

as SOlh]l%l%E’ltS i anpl; ‘?% gﬁﬁ RRIES 1 NGl iR VLS
not Iimted to, transtusion, organ

Suitahlzm@pi%mranaltowesbl @Ikxsgnr@tllcgp@nmtesisortag@,nhamI@e

bloaV%.ll a g_ll%e}:ly, %ﬁ%@é%’carbons, 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,



[ 0155] The conpounds of this invention are useful in

nmet hods for preserving cells, such as may be needed
wobanosass23er gan transpl ant or for preserving bl 80W/US2005/006540

products. Simlar W 2005/ 085236 PCT/ US2005/ 006540

-66 uses for caspase i nhibitors have been reported

[Schierle et al., Nature Medicine, 5, 97 (1999)]. The

nmet hod .i nvol ves trea1|n t e cells or tissue to be

osteogytduditisy WA LEads s o | AP tRS
dlstrégmlsq)ﬂ&romeTh%lmmlcﬁ{eﬂm, IR P Neededi v g,

depend ‘on the effectiveness of the inhibitor for
systemlhce lgmp@n eyt thampieo sarig t&ﬁétemr@enrma),f ¢hormmiq equi red

eseryv the eIIs fron1a otlc c | |. death
thyroﬁéiﬁ%ﬂ &%Fhébt Egln duﬁ%ﬂﬁ %aﬁﬁﬁéént%ﬁabetes

autoimhld henrCetwlc cs@imm,dSaxaiceLnbﬁm@\&@hﬂﬁ?ﬂL&lﬁ,odr ugs.
That is, the acetal portion is cleaved in vivo to

thron%%qg@nd_aooﬁw-q@1v&il@%w r@fﬁ‘ﬁfélﬁﬁ’dla As
gravioul 106, {-8CAgN kﬁﬁ%lbydl%e%@é | | Ze:}ctdlté

chem cal conmpounds nmay be met’abo invivo, e.qg.
psorismisa sittapiat Werntaidt ishe sureodriuy cl eevidyerssi tl'msiAny

uch netaholites are incl ded within the scope of_this

dlseaﬁerrve%’t bcﬁa(ﬂﬁ?'j a4t T st Jt‘ﬂ%rt ?Wa&lﬁﬁ%‘ﬁ%ﬁ - ifor e

burn fiddry, widessioesid ha doddowdon Rl eparatdy eiaskders,
testiégi exanples are set forth. These exanples are

my e 1 0G0 ase iUk e Imllﬂé‘{lrpéﬁ GWGJO?W%FW%&% bfste t o
aisor e SNUTHEH AV N e REORS A L Gy dYRDI A0

leuker(i3x, Nmtdt@qpaz:mm@zlammoﬁmm')s s’aanmmdzwl multiple
rr.oli (2S -carbox ic a

myelo“ﬁa(’Zé)%‘% C?%c? %‘i'etsr 0-F talnc( C]Eﬂl R

ShigeM¥Ns, H1QHinfdHD Jlé@s@oamm/&m 006540

~67- Method A (S)-3- Ami no- 4- hydr oxy-butyric aci
Huntinghan' @@yse@@@br 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



o O HZN OH [0158] A solution of

(S) - benzyl oxycar bonyl am no- 4- hydr oxy- butyric acid
woents/ssasyl ester (prepared as described in M et®lus2005/006540

etal, Helvetica Chimca Acta 1999, 1960)(0.94g) in

et hyI acetate (15 m) was- ﬁ?drogenat ed over palladium

hydr oxi de/ carbon (20% w w, 160ng). The catal yst was

renoved via filtration through celite. Concentration

Neurgkogieat it 3ePUs P ot BFY Jae%w%OIg%bf?W%AS a.k.a.

Neona?%%m@ecmf%g%%%ﬁ%ﬁiiﬁﬁ%%D]%e@s%r § P by

TNFRY-1A4s @t g ted ool ddfyndr@ee (((TRADS 1) , a13d 42y, TgD

peri i oty SR TS BT RN bar 6B OGRS FR ny -

compdd i e hardyd Js Pyig o i Ti Ne- tr S DOxX Y diip BLE e bemz y |
ester O LOyo( OJtOHOT. H [0159] To a stirred

asso&itRd Ol B (UM O ACRYRINRAGE BEASET ¢ aBpd compounds

ana BB Yly £ EL LAO0RL o ALS TP o AL ZRL 0GR (2100

knowrhya;b" omybmz b i ﬁzwhe ghdaite on’/4 1nthe bod@bundOMN
(698nmg, 1.25eq.), diisopropylethylamne (1.03nd,
compqpxﬁﬂPgsgﬁﬁp]§¥§p useful in immunotherapy as a cancer

hyl am nopr opyl ) - 3- et hyl car bodi i m de hydr ochl ori de
.- 1.05g, 1.2eq.). The resulting m xture was
[014Zk i r r elhatcambrends araﬂrpcemrapcm:isticMS ]I&yomlsothmsed in

diluted with ethyl acetate. The e was en
methqgs m?ﬁ%\fﬁg ot Rt R 14 B vseful
for pH&AEBANRY CoSAnE | Ofa ARt RTd hd s DyeEndBGNes um

sul fate, WD 2005/ 085236 PCT/ US2005/ 006540 - 68

trangglan edPamil @ohdeirRdated- under reduced pressure. The

torad e I oo OB &5 T & ova The <ube (T e 4e dual

caspamylound] asapas«eod arhlestsi satd d (Wltélt&&gt g WEukd by
+ 7.3,
theoéy) éﬁé é% and R® groups of the compounds of this invention

trea

appear to be related to this surprising activity. Bridged A

groups of the compounds of this invention, such as

ww  also appear to be related to this surprising
activity. As such, the compounds and compositions of this
invention are particularly useful in treating or preventing
inflammatory conditions.
[0144] According to another embodiment, the compositions of
this invention may further comprise another therapeutic agent
(i.e., one or more additional agents). Such agents include,
but are not limited to, thrombolytic agents such as tissue
plasminogen activator and streptokinase. When an additional

agent is used, the additional agent may be administered either



Met hod C
(1S)-2-((S)-2-tern-Butoxycarbonyl -1 -fornyl -ethyl car bam
woypbgs/sgssr ol i di ne-1 - carboxylic acid benzyl esPer/US2005/006540

01'~-OYN Ok OHOT. HOJ[0160] A solution of
(1S)-2-((S)-2-tern-But oxyeasbonyl -1 -
hydr oxynet hyl - et hyl car banoyl ) - pyrrol i di ne-1-carboxylic
acid benzyl ester (10 g) in DCM (100 m) was cool ed

as a Lo Uk efOSAPE r bejan. or as part of a single dosage form

. 6. 6-
wi th Bt B B e PR LA oY ST s tPh- (6
[014%) ~ prhidi anodse @f/ewmﬁigﬁbmd] ubesserdteinm Xhar eomasSsitions

stirred at, anbient_tenperature for 2 hours, then
of ti}g tEPeR PR URRO Rk R SUFHECTPTE r BP cCHASS v sHRBEGF AL e

decré@%@rln1@&@°§é#§%$i&‘5ﬁ”éﬁ%Qﬂ1§ d@é'@P fRAd-YBLEEe activity

ylng over HHQHGSIUHISU fate an concentration under
and/eeduekl FWweRtos s gave nerswidd thy | @ny cohpohadaasapgs known
in t al e yellom10ll (9.92 g, 99%; 1H NMR (400MHz, d-6
b 1.38 (9H, d), 1.79-1,86 (3H n), 2.08-2.23
[014QHF| ﬂ@osa@eSﬁeﬁefﬁ.dﬂiﬁeﬁwaemkﬁboﬁtﬁa @18@nﬂ1&boﬁtX50 or
u/z 3.46_(2H,., m, 4.24-4.30 2Hn1 05 (2H
aboutyf ¢ | m@//lﬁ% Kody yeightmper glay. gopatensply Jszee\yee@ 45

and é%%g%Eg%g% 6% g%%é§[é§¥§h@)$F§Ma£§0§ﬁ@8ég§@ preferably

betw¢ais)aldoyi S) - aI-l@ eflipeoBut DX ywardoryt ned hyd / By 2bdiet exyht per

hyl car banmo -pyrrolidine-|-ca box lic acid. benzyl
aay G MERTENY BTG Frood® TP 16efl) 84
monoSiodtdhwn of (1S) 2-((S)-2-tern- Butoxycarbony
1- for | - et hyl car banoyl rrolidine-|-carboxylic acid
ml4'ﬂenzyl %i/ 1yq. @80%}9PQW%|%I%QWH_&%%“((7@ FHP}SWas

imverfBF LLELRY,ag I IWUALTN B0 2o0) 2000 ab 5 cines
per d@mLmilatﬁewmmtwvehwm;aﬁlar@mhtdn@m@$ehmfu51on Such
administration can be used as a chronic or acute therapy. The
amount of active ingredient that may be combined with the
carrier materials to produce a single dosage form will vary
depending upon the host treated and the particular mode of
administration. A typical preparation will contain from about
% to about 95% active compound (w/w). Preferably, such
preparations contain from about 20% to about 80% active
compound.
[0148] When the compositions of this invention comprise a
combination of a compound of this invention and one or more
additional therapeutic or prophylactic agents, both the
compound and the additional agent should be present at dosage
levels of between about 10% to about 100%, and more preferably

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

administered in a monotherapy regime.



tenperature until no al dehyde remai ned by TLC. The
m xture was concentrated in vacuo, the re-dissolved
wonoaioskdzer omet hane (35 nl). Saturated aqueouBCTMSR081006540

bi carbonate solution (35 n.) was then added and the

organi ¢ phase renoved. Thitd-was washed with water and

brine, dried (magnesiumsulfate), filtered and

concentrated under reduced pressure. This gave the
[0149%ub- tvpové ipPRPYERENESCA BaPBtyeRFoW 6PRALELES g2

malntiné%CT gl%/R#@o%%p%ﬁ? %%}_?l%lgﬂ % OJI' éﬁ bon of

this ﬂiveﬁt48ﬂ3m5§ béthﬂinlét@Bed.29f(ﬁébea$ary4 96- 5. 06
m, 7.27-7.38 (5H, 7. 80 89.5H

Subserleeerﬂym thﬁ/eriﬁeage ?{sjfrﬁqtleﬁﬁy

both, 3 %52 %gtggﬁﬁcédoxgstgtEﬁﬂﬁ@&@nf@Eaﬁha symptoms, to a

car banoyl -pyrrol|d|ne-I-carboxyI|c aci d benzyl
1eveleatewh6cm th@S}mgr@Vgg condition is retained when the

Et hox hydr u
Sympt??% %8 @F%ﬂ 9?? |n§ %gcgr o@%gﬁgegc%gvbehzgfeatment
shoul@stebs6. 2 EayNehss ﬁayO NottegrerH EEQuiré.Zn%ﬁkmlttent
2005/ 085236 PCT/ US2005/ Q06540 -70 [0162] A solgt
treat@@n&lgp 8. %ng Lerg fasis upon any recurrence o dlsease
sympt g toxycar bonyl met hyl - 2, 2- di et hoxy- ethylcarbannyl) pyrr
i di ne- 1-carboxylic acid benzyl ester (4.85 in

[Olsodrchlesonhehahelézﬁ pWﬁFtwégo@@el@Glﬂoa@ﬁrﬁﬁééger lower

ox wATpHEORE o TEh LR A ol veS LA afed 1

shoulﬂﬁb@ednﬂ@r@ﬁbb@ﬂthhtﬁaeB@b@ﬁ&1&ndoshbera@dummdatmbhe
reaction was conplete by TLC. The _m xture was th

regimgnpufed amyt RAFCeRNSPENPERAFE Y 881 PeRFE S HPGFateyaricty
of fa@ggggus ?QQh%Ehgb%%%r%%@ﬂ%%t@ob%t%%% %#aglEﬁk %%%pound

rred m nut es organi ¢ pnase was t hen
employednveheaadrewa@beld' wietilht:, 1 gsaensdt d¢aladuesex s ddietm

bi b /b 100 h
cine SRCBEAOITLHLTS, (00 B SO 080 PR Lon,
the s@@@@hﬁ@daﬁﬂg@6bgsbab&r&H@WpaidﬂEQMﬁS@umeﬁﬂéznﬁwa

filtered and concentrated under reduced pressure
patiem's SiFergedioRe tos B HiseaehpsuRg dTa ikt GR¢ sfe

judgngﬁ!n%%st%% the ket@l #8A'®an. The amount of active

ingredients will also depend upon the particular compound and

iglétza§§on, or

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



(C2). The epiners were separated on silica gel,
eluting with 30% acetone/petrol. Syn-isoner 6.1
woemistsssel i d); 1H NMR  (400MHz, d-6 DVBO) 6 1. 88T/AIS1005/006540

(3H, m, 1.78-2.01 (3H, m, 2.08-2.12 (1H m,

2.37-2.57 (1H, 2 x dd), 2-63-2.79 (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
prioq 24, ML BisIam: 58ind s ,n)or ﬁthqwm (agﬂmlrmc)stratlon of

a phy %ﬁeu%ﬁ%él]ji%o%dexg@ajﬁs o1 or Oessls l IS@m 375 °
compdmﬂwl\&ﬂ thif OYSENnti&8- 1. 19 (3H, m 1.78-1. 89 (3H,
é? 10 2.34 (1H n) 2. 92 3.07 (1H, 2 x dd)
[0152] 36_ 4TI Cqumquygs o lm?%ormmamah%o 21
7- .
J_ncox(égcﬂla %81 4l:o9 %ﬂ@s&sﬁgsns r%07:r7 c4c?e§c O%(%rﬁéié‘;\sn@%l?%.%edlcal
deviddd%such as prostheses, artlflClal valves, vascular

2-((2R, 39) Met hox 0X0 r.o-furan- 3-
Tra S e (T b T AR, | S DT LY acHiF Berayra .
invereSt&d, 6.3 éﬂ%t&%/é@é’&ﬁ Fi@dltdﬁi’émtii Qﬁﬁﬁél&sltfan for
(1S)- 2- ((2S, 3S) - 2- Met hoxy- 5- oxo-t et rahydr o- f uran- 3-
coatﬂ;ﬂ%aa‘rbalﬁﬁgﬂla)ntmhlr%@@rlrse | CURMBSAIT @ R PapZ yeE the
Iy I
s G b a1 A ST 8 Farner ‘%’zé’%h*%%@d
implaesaividetevite methodst A, ansilngyr tasweet hy | tre hof es amt e

. in step D to afford ub- |tIe conpou ds. sa

inverfi gt i ihudsh Hil Lo sl dddads SGIRAUICS

comp PR M eéi;r@rlsgm@aa g uttd r&fvw_ﬂén 9% &9 ﬂ@%ntlon and
2- But anone/ Petrol to 70% Acetone/ Petrol. Syn-isoner

a camripr (SHseitke dotor¢@asing |931d HIMNR FOBN e BCDVEO)

ossd [l hegey PR Midlha Rl @deg 4 (1

inhil3i 3. GXrakd aytivi @l-in. Bhi{dlhgigal 4sdie Ye fawifileh
2H, , 5.42-5.47 AH, , 1,.27-7.42
meth‘ingsl—?m?ﬁrl%eszf 1%?1@ 593 ?l?élo??e]r %rﬂpl?vwr?]% @
compcﬁﬁ{dl Bt t]lﬂé“l\i%\fé}%w & & NP o B di AP- é@xﬁ&ris’”ﬂlg Baid
9-2.21 (1H, m, 2.23-41 (1H 2 x d), 2.91-3.05 (1H,
compozlrxi ddihe Fgm oY GH cay)  sauie 4, 2 (%ﬁdnl;lerem,

1nclude958, 5/\711\%1(51%_' l:mltatlon, 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



7.28-7.41 (5H, m, 8.51-8.58 (1H, n).
(1S)-2-((2R, 3S)-2-1sopropoxy-5-oxo-tetrahydro-furan- 3-
wehow@rissasoyl ) - pyrrol i di ne-1-carboxylic acid bereyius2005/006540

ester 6.5

(1S)-2-((2S, 3S)-2-1sopropbsy- 5- oxo-t et rahydro-furan- 3-

yl car banoyl ) - pyrrolidine-I-carboxylic acid benzyl

ester 6.6 OONOONO |el 0 OO ONOT. HO ~ H p-~
uses K GEaNs 20UsiiEEzss e Uszonsyagesaed | Sgh{@qﬂe@,] et

. LERALSAALLPas] 18] 57 TRIVIRY) {0 UAL fleshod et fo
ing trii sopropyl orthoformate 1 n step D,
treatatnrg teid arell Iheosubidsie ecadopounes asved nvkthire edlution
rs 6.5 an The e rs were separated on
compr EPE o ol SRR DG R G5 1P OB ShoREP PR T ol
1inhibYdy 5083 v Dl 1 COLOEA B SSn OtHd eﬂﬁc%ﬁé@@%‘!@ ehé

DVBO) 8107116(6H m, 1.81-1.86 (2H,
inhibt@y-oyithegivn GeBh-ss Izcﬁeltlhéy l%rl%hsogotmﬁ

reauifily, é Mrededle (b T 484 Sdothi Dleotn 385240

[0156] 1H, w@tmz& BSein@Hodnd (U909 eort | apsbiesants 6 ¢whlie

Lid): 1HNI\/R (400MHz, d- 6 DVB 1.07-1.15 (BH,
acetajio I w] e rﬁe JzeY)elgthub?z&F %ugsz S?h%tgjls(l
acetamzpoétfvén 3 90c{&dbed) in 3v it %ggpﬁéaﬂdm a éoP:?esﬁoﬂ&mg

, 4.95-5.11 (2H, m,
acid- aliahwdagcor(lwndr) 8 4808l &3¢ 11Feccn§n12s@i5&/+a3@ﬂllled

pract{9dil: | chenigal sempassts iy Be regRRbLFeldnarive
e.g., Yadta Wlétw rﬂhaldltﬂee|plﬁ@cﬁh®g(yd:1©a‘a§gé sevzyl aAny
ester 6,
such ffcqtséb%h(?% &5 - @ﬂ%‘?ﬁ%@(y”%t% e r%‘ﬁ%?ooqu%hs 3-
inventd &ar banoyl ) - pyrrolidine-|-carboxylic acid benzyl
ester 6.8 00 ONONOOOO OO HO_ /' H6.7 6.8
[0157q 01651}n F@J@@@f ethatn Bhis Mieenyeemdpe tmorhatulidscri bed

underdfbodPUI00S & Fo 18] N0 L1 PLOPYL OLLEOLOLIBS LRaRERs axe

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%;



the sub-title conpounds as a m xture of epinmers 6.7
and 6.8. The epiners were separated on silica gel
wehouisiossp3gi th 30% to  40% 2- But anone/ Petrol . SpaTius2iuen06540

6.7 (colorless gum; 1H NVR (400MHz,d-6 DVSO 8

0.84-0.93 (3H, m, 1.55 (26f-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 dd), 3.31-3.53 (2H, m, 3.60-3.69 (1H m,
Methofl 20-4.29 (1H, n), 4.52-4.61 (1H, m, 4.95-5.11 (2H,

(9) - Fppii % Gide Al 0205/ 0852 45 FCHRA00R 000540

I,

(colorless 0|I) 'HNW(OOZ%dG%@ 6 0.82-0.90
(3H, m, 1.46-1.57 (2H, 7-1.89 (3H, m,
2.06-2.41 (1H, m, 2.90- 05 (1H, 2 x dd), 3.33-3.66
(5H m, 4.11-4.20 (2HN 4.94-5.10 (3H, m,
7.28-7.37 (5H, m, 8.51(1Hym.
(1S)-2-((2R, 3S) - 2- But oxy- 5- oxo-t et rahydr o-f uran- 3-

[0158] car Faremdlutimyr raf | tﬁ)néoenmcnmqﬂﬂzoradi&mmz%hydroxy—

ester 6,9 S,
butyiig Al GRS S SRS 37 JSIERRY in Michel
etal, r}yérxxziﬁlddaﬂeeﬂlmladaacpz@fda cleny d lbl-?G’IZ)y{O ety i 10c0y1 0

ONONOT, 00 OO HHG6.9 6.10 [0166]
acetaiyepfediln v@%md@gwﬁ@ A Rl AW bed in

i [ rt r

nyarddOftidn MO0 MY | IOTER LI 3EP Dimd i
via ﬁphtnmtsmﬁa 9:1’31td1§ﬁ'1 111 tkhe elumstnmmeorsecp!érm@df:dhtrate

in vsngﬂ d%é tl%g‘i‘%ﬁ’}% 0%to ‘%(3?%2 Buta eP%SEEgiI

0.1 9
oD b g 0 )

(
brs) nr)Z 78 36:H 2.6 ( 2H 46 (118, 313)3. 534:(52|—|(1Hr;) bB3B3-B.4D (1H,
1@5@ 421429 (1H, m, 4.51-4.61 (1H m,
' Tho 1) . 5.50 (1H, m), 7.27-7.37 (5H n,
Meth&laﬁ (1H, n) Antl-isorrer 6.10 (colorless oil); 1H
NI\/R(4OOI\/HZ d-6 DMSO 6 0.85-0.93 (3H, m), 1.26-1.36
(138) 2+ ()~ 21telmt—1515r63xmrbﬁnyl1 o 28Y | WYHREH: hyd -

cchy Pl a0 (e D302, B0 AL 2 et -0 00

o—(3H, 7,
7 28 7 39 (fﬁi]\w/ %;éfii dﬁ

[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,



WD 2005/ 085236 PCT/ US2005/ 006540 -74- Method r
{(S)-1-[(1R 3S,49)-3-((2R, 3S) - 2- Et hoxy-5- oxo-t et rahydr
WO 20051085236 PCT/US2005/006540

3yl car banoyl ) - 2- pyrrol i di ne-2-carbonyl ]-2, 2-di met hyl -p
ropyl }- carbami c acid benzgB-ester OO NON'J~ ~ H
ONO OHON[0167] To a solution of (1S)-2-((2R
3S) - 2- Et hoxy- 5- oxo-

filterad AYdrrICRRAR BE9H CHRBARDYPTUPTH rRT eos wee | - Eag bbRgidue

s 28 NS ol (08 4y SN et

acetétﬁlpﬁt&bby malaﬂﬂén@1thgdsmm+ﬁetbar©@m@¢ﬁmwba$ma I g).
e m xtur S |rr under at her e of
COlO?%&ﬁ%g%ﬁ“Hﬁtpf %é thg %%t T)ugég'gresent by

Methdd @ The catal yst mas renoved by filtration through
celite. To the filtrate was added (S)-2-

(18) Henk (8 bx3rctebbnyiaerkvieasbory 8 et ey bue YRy Ecarbamoyl) -

pyrréziég%%ﬁl-£%§$8§¥PEQZgéié?%§£g¥£y§§@égOé?ig}gé and
hydrochlorl 9) .o The resulting m xture was

stirred at en np rat re verni ght. Saturated
aqueous SOdI . ca ion (180m) was then
r

added and the organoc ﬂnoved Thi s was washed
with saturated aqueoud um chloride (180 ni),
then brine (180m), drled (ﬁhgne5|un1sulfate)

[0166] | t ergdsongdi 6AN6ENt 1 8) ed- undpr 2+ edueedupbepssdtBonyhel -
crude product was purified on silica gel, eluting
hydr qfyihe Jay 75ek ey hgarbasey al epperebidimpe SG@IPP¥YélC acid

oen=RRENEY D08 S L 0R0 | b oyobidq0P8, aF B
nitrdgd®:- 1. 94256#5 n&traméﬁhilﬁmpéﬁtﬂlnyl02y44TEMPD dﬂ&,ﬁg)
.75 | 3.52-3. 66 70-3.79 (2 ,
wa.s %%ﬁ'ﬁd g%?llawgé }aY4Er§i£'r’L ﬂ%lsa%n&rgg %ifﬁi f&
portf’@%é@ﬂav@f 35. 86nM0:-20054A85236+ REI/ 44520064 006548t
d , 7.26 (1H, d) , 7.29-7.40 (5H, m , 8.24

amblﬁq}{t@mperqﬁﬁgg f¢r4@ohgu(§009@enEgpltaggdgtbggq@h 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).



Method G (S, S, SR -1- [ (2S) - (3 -Methoxy- 2
-met hyl -benz oyl am no) -3-nethyl-
woabosrogs3e pyr r ol i di ne- (2S)-carboxylic acid PCT/US2005/006540

[ (2R) - et hoxy- 5- oxo- tetrahydro-furan-(3S)-yl]-amde

/o 6 NNO HOOHO [0183]- To a solution of

{(S)-1-[(1R 3S,49)-3-((2R, 39) - 2-

Et hoxy- 5- oxo- tetrahydro f uran- 3yl car banoyl ) - 2-pyrrolid
Methe@eD2. carbonyl ] -2, 2-di net hyl - propyl } - carbani ¢ aci d

(18) bgn% ester.. (%ﬁ% chipet byl gge&a&e2Q§On%%was added
ethyhexibagowas-pyirtoed dineder carbakigosphace dobehygnogeher

until no startlng terlal was present by TLC. The
cat al yst was re fil tio@ through celite and

the filtrate concay tioder reduded pressure to

| i 0hg)
this material (153ny)
3- et hoxy- 2- net hyl ben20|c adi d £146ny),

di i sopropyl am ne (1911), hydroxy éﬂ/otrlazole hydr at e
[0161F7ny)Tand dofdtidhnethytam-noprepyb) t3retBykoxycarbonyl-
car bodi j m de hydrochloride (EDC, 109 ng) were added.
1-foypglreERY{ FRAGOATNRY Y cP¥EEO3E Pired lacarkRpéac acid benzyl
estet eMPEsALY] &shor; 2A100URSHORR, J7bUbE. Wabh LY 2t8deny:

agueous sodlun1 | car bonate € organi ¢ phase
orthoEpovadeand. 2ma§hednﬂnphtséuﬂnasedfaqmeoa31dnmnnbhydrate

chl o magnesi um qu te),
(47 50| CoPS SRAEbRREN A deuNaGr SCr EaRbed CpPERIERE. The
temp&tageroreddel wasapuehiiedrenashbics @Eb ehit bAg%ture was
with ethyl acetate. This gave the sug title compound

Conc%%t%aVﬁ@téﬂSBPPHO(139ﬁgr66Q¢§50éﬁ§ﬁy#ﬂcéﬂchépéomethane (35

2
ni) . DUERILAEEA BalaBle %8d¥§% g?éégﬁéﬁﬁﬁﬁsSS%uFéPﬁu|a 1%
was tlhenh-&8dbddvenieeheppepganéd physeerbndsedubshant wakl washed
simlar t t hose des

with K te¥ga Spﬁﬁnf [Eﬁé%abgmﬁgn Bkgggéﬁ}ggth]Eg}EEered and

conceﬁtﬁ@t@&'un&é£Y£éBLced pressure. This gave the sub-title
compound as a pale yellow oil (4.85 g, 82%); H NMR (400MHZ, d-6

A portion of

give the amne as a bro f opm (26
THE and

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, d).

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

@uoﬁ Ji Cuﬁ &
N o R %




pyrro pyrrc)lidine- (2S) -carbacid [ (2R
- et hoxy-5-oxo- tetrahydro-furan- (3S) -yl ] -amde Oo
wol200508523O O H A Exanple 1-3 (S, S, S, R - 1PCT/US2005/006540

[3-Methyl - (2S) - (2-trifluoronethoxy-benzoyl am no) -

butyryl]-pyrrolidine-(2S)--dé&boxylic acid

[(2R) et hoxy- 5- oxo- tetrahydro furan- (3S) -yl] -amde
FAOOHNO OO Exanple 1-4 (S, S, S,

[015333) -1- A[S‘(’:?‘S*}lon(efl—l;fél%xﬁ 2i%rﬁy¢95§nzoyl ani no)

mnconis B I BURY LS00 0L 0 LSRN L 2ok aine
1—caﬂKbi?I&®Jﬁb1&lﬁbﬁkym éBBbi< @.85 WD 2608&685236methane (25

PCT/ US20 3/006@4 % X 1-5_%5 1§ rS c le

) ) COOL S AR B . HEARGI LB ERPEFRanFhof LIS TRECRY LS @

) Wil YEydh - RaaeQl hAAnene2ml x6arBoXYk keeBCLE 0°C for 15

[(2R) et hoxy-5-oxo- tetrahydro-furan-(3S)-yl]-am de
minutgan zh¢p)wammpdytg)amblent temperature and stirred until
the reaction was complete by TLC. The mixture 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




OHO Example 1-6 (S, S, S, R -1- [ (29 - (2,
6- Di chl or o- benzoyl am no) - 3-net hyl -
woabosrogs3e pyr r ol i di ne- (2S)-carboxylic acid PCT/US2005/006540

[ (2R) - et hoxy- 5-oxo- tetrahydro-furan- (3S) -yl ]
-amde ci o NNO C HO®©1OHO Exanple 1-7 (S, S,
S, R -N { (15 - [ (29 - ( (2R
- Et hoxy-5 oxo-t etrahydro-furan-

(1S) (‘QS)( QI%&%MQWXT‘@j@f%&t@&mﬁu@r&ﬁyl pro

hoxy 5 oxo- tetrahydro an-
fmr ba yh rr |d|ne@’%b/oyl] met -pro
mde O 8 N H 0
INe 1-

p
WO 2005/08523g /U 20 5/006540 -78

S, SR -1-{3-M - 029 -

( 3- net hyl -t hi ophen - 2- é%rﬁbonyl) - am no]

-butyryl }-pwy. r3ol i dne- (2S) -carboxylig sacid

BSZR et hoxy- 5-oxo-tetrahydro-furan-(3S)-yl]-amde
[0163]1ko oPr@pﬁqngug gHsgmilar manner to that escribed 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
(1H, 2 x d4), 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).

(18) -2~ ((2R,38) -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




Example 1-10 (S, S, SR -2, 3-Dichloro-N{ (1S - |
(2S) - ((2R) -ethoxy-5-o0xo-
woebwsasyxds o- f ur an- ( 3S) - yl car banoyl ) - pyrrol i di ne€TAS2065/006540

nyl]-2- methyl-propyl)-isonicotinamde d cIl Oo HN

~ TN, OOHO Exanpled®2tl (S, S, SR -3,

5 Dichloro-N-{ (1S - [ (2S5 - ((2R) -ethoxy-5-o0xo0-
trah¥dro furan-(3S)-yl carbanoyl ) -pyrrolidine-I-carbo

[0164.%] 2PTRBRRGE- pRopyPIIdBHI BBLPRANTRe tBRto dessrikey in

/ b £,0065 9
el €20 1S40 2098005098 ETLLANRLONS e 10 1
affordethygl shenzoylanicnopould, ad- adinmethyk- bt yojlhprs 6.5 and
- | idi ne- (29 - boxyl o
6-6. PG FoLTERS. VeF PaRGHRGALATaRS( 36} 15P) Yo ghuting i 308
to 46 P RuEhHoRk/BxamBhe 1si3-(Somer §.B) clalo&l(e%é) gum) ; H
( 3- Met hoxy- 2- net hyl - benzoyl am no) - 3- nEt hyl -

NMR bm®ymyh]dpﬁrDMBDdlﬁel(@%&lcﬁﬁb@&yllm )acld81-1.86 (2H, m),
o 37 5221 n;tho@y-530§%-3 55rah¥dro furan (3 S) ylh an1de4.18_

4

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),



O OOHO- Exanple 1-14 (S, S, SSR -1- [ (29 -
( 3- Met hoxy- 2- net hyl - benzoyl am no) - 3-nethyl -
woabosrogsd3e pyrrol i di ne- (2S)-carboxylic acid [ (BRI/US2005/006540

-i sopropoxy-5- oxo-tetrahydro-furan- (3S) -yl] -am de
NO N~y j 16 _~HO OOG730 HQ Exanple 1-15
(S,S,S,R-1-[(29)-
( 3- Met hoxy- 2- net h I-benzoylan1no) 3- et hyl -

7. 27bm§/6y|(?prm}o| Pdirhe{LHs) méar@ﬁ%;ﬂ’ﬂéoﬁérds -8 (colorless

0i1) o 3 e S G SHeashode obases Berssbbs/ ooRbat 57

(2H, I§P Exapple 8916345, nP, £.Bb-2141[ ( ﬁ.?[s)m? 2.90-3.05 (1H,
Chl or o- benzoylan1no) 3- et hyl - buty

2 x @@)ro$+@3né 6§2$§chm9bo%yﬂﬂc4aépd PEZRP)etﬁ099 §- &R0 3H,
ahy raps(3g) a YNNO HO O
hetdad gj}EﬁgH A %#éﬁ n}“g R) 9.0 [3, 3-Dinethyl-
(18) 2] ( 2R(Zsmenhyhtbayzeybamne)&rahwwpyhr]an 3-
ylcarmxhé,s% | SbRso e

(1s)-2-((28,38) -2-Butoxy-5-0oxo0- 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).



GNNO HO OOHN I CO Exanple 1-18 (S, S, S, R
-1- [3-Methyl-2 (S) - (2-trifluoronethyl-benzoyl am no)
WO 205105236 ] - pyrrol i di ne-(2 S)-carboxylic acid PCT/US2005/006540
[ (2R) - et hoxy-5-oxo- tetrahydro-furan-3 (S) -yl ]
-anide CF30 " NNO HO-BGOA HO t Exanple 1-19
(S S, S R -1- [2 (S) - (2-Chloro-benzoylam no) -3,
3 -dinethyl- butyryl]-pyrrolidine-(2 S)-carboxylic
Methgd; § [(2R) met hoxy- 5- oxo-
d f

3ylcé§baﬁoy$) B}pykrdxldjhéaZﬁﬂdnﬂﬁmeSﬁ Q d;methyl propyl}—
(2-trifluoromethyl -
' = L pyrrolidine-(2S)-carboxylic

acid [(2R) -

|sopropoxy 5- oxo-tetraby “fu (38) I] am de CF30
N"'J~ H OO Exrrpl S, SS R -1-
[ (28) - (2- -b@nzo n@ 32 di met hyl -

N
H

carb

[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, qg), 5.56



butyryl]-pyrrolidine-(2S)-carboxylic acid [ (2R
- et hoxy-5-oxo- tetrahydro-f uran- (3S) -yl ] -amde C
wO2005N880236H O eo O H CO Exanple 1-22 (S, S, SpPRI/US1005/006540
[3, 3-Dinmethyl- (2S) - (2-trifluoronethyl -
benzoyl am no) - but yryl ] - pyrt&+ di ne- (2S)-car boxylic
acid [(2R) -
et hoxy-5-o0xo-tetrah dro-furan- 3S)-yl]-amde CF30 NN
(1H, g HO20 OL& Ao 7EXamdI-&01-( (81 ,S8-84R)(1H,- q); MS ES
+ 49§)2§) ?27 Ch_lagro herz yé@@c}ryo) -3, 3-dinethyl -
utyry pyrrolidine- carboxyllc acid
Methcp@ ®xo0- (2R) propoxy tetrahydro f uran- (3S) -yl ]
O O H.0. WD 2005/ 0852 36

. I Lﬁbanzoy am;nqﬁ— -methyl-
butyﬁyi?fﬁyrrézl @qugﬁﬂéégﬂdﬁylﬁ@)aéadz[32@ m@ﬂﬁﬂxy 5-0x0-—

but ryl [-pyrrolidi ne (zb) car boxylic acid

tetr 3 ro furan-(3S)-yl]-anide O
0O N&JJHOOOH 1-25 (S, S, S R -1- |
(2S) - (2-Chloro-3- tﬁ){u ror?hox)y benz oyl am no)

o
]
[0168] To a solution of {(S)-1-[(1R,3S,4S)-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.



3,3-dinmethyl -butyryl]-pyrrolidine-(2S)-carboxylic acid
[(2R) - et hoxy-5-o0xo0-tetrahydro-furan-(3S)-yl]-amde
wGal20@3/085236 0 N O--kH O O 110 H O Exanpl e 1- PET(US2005/006540
S,S,R -1-[(2S)-(2-Chl oro-benzoyl am no) - 3- net hyl - butyry
I]1- pyrrolidine-(2S)-carbexyl-ic acid
[ 5- ox0- (2R) - propoxy- tetrahydro-furan-(3S)-yl]-am de
d ONNO WHOOQ; HOExanple 1-27 (S,.S, S, S)
[0169]]- [ qqggounQ@ Qﬁlé@émﬁéﬁz5yﬁaﬁpn§r53 have been prepared
h di.pe C:Aac
oy nerdiciy Yt tbiaily PR Sak L0 FhEEY BREReNBhC ATk amo1
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pyrra@idine- (2S5) - carboxyllc acid [(2R) ethoxy 5 oxo—
tetrahydro-furan-(38)-yl]l-amide
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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~(25)—carboxylic acid [(2R)-ethoxy-5-0ox0-
tetrahydro-furan-(35)-yl]l-amide

é%}



Exanple 1-29 (,S, SR -1-[ (29 -
(2- Chl oro-benzoyl am no) -3-nethyl-butyryl] -
woRorsessds ne- (2S) - car boxylic acid [ (2R) - but oxy PETMN2005/006540
tetrahydro-furan-(3S)-yl]-amde O ONNO OO OH
O Example 1-30 (S, S, S, §7441- [ (29 -
(2- Chl oro- benzoyl am no) -3-methyl-butyryl] -
pyrrolidine- (2S) -carboxylic acid [(2S)-butoxy-5-o0xo0-
t et r ahydr o- f ur an- (3S) - ¥KpI@Aedd-50 o WN NH O ON

H Rk k- 31 \( _
(S, S(éf%%ﬁ%rg?ggnfgglanlﬁé)% g@%ﬁﬁ? 5%?£%¥1%H1A0 %é%ethyl
butym]r]r-qiyzdrnéa(iiﬁb—c{asbe)cyalxhomlab [dZ2K) [ (2R)-ethoxy-5-ox0-
r opox rahydro-furan-(3S)-yll-amde d
tetraé‘lﬁ? oA 6‘)‘/16‘ 458 @Ego %@@/085236 PCT/ US2005/ 006540
-84 Exanple 1-32 ( (2S) - (2- Chl oro
-benz oyl am no) - SEH
pyrrolidine-(2S)- carb |IB

Sopr opoxy- 5- oxo- tetrahydro- i{%) yl]-amde d O

NO Ii HO Exanple 1-33

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 0 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-

methyl-nicotinamide
0
NN R d 0
0" N
H o

Example I-8

(S,8,8,R)-N—{(18)-[(28)-((2R) -Ethoxy-5-oxo-tetrahydro-furan-
(389) -ylcarbamoyl) -pyrrolidine-l1-carbonyl]-2-methyl-propyl}-4-

methyl-nicottinamide
0
I N\ N ¢
N R o}
N
" 0



(S, S, S, R -1-1 (29 -
(2- Chl oro- 3-cycl opr opyl oxy- benzoyl am no) -
Wa@ 268058586 hyl - but yryl ] - pyrrolidi ne-(2S)-car boxpCrasamsdoss40

[ (2R) - et hoxy-5-oxo-tetrahydro-furan-(3S)-yl]-amde o

d NNHOO OHNI<-7Bxample 1-34 (S, S, S, R

-1- [ (25) - (2-Chloro-3-nethyl -benzoylam no) -3, 3-

di met hyl - butyryl]-pyrrolidine- &28) carboxylic acid

[ (2R) - et hoxy-5- oxo t ran-(3S) - yI] am de C

3

(s, 28 A T 3 T8 oty Reniy amnsy=rs. RetRy L)~
amlnokjuﬂcyrty}kﬂyby*ppfrdlnélﬁésxzsanaxbbngla«m dcid [(2R) -ethoxy-

[ (2R) Xy- 5- 0X0- ra o-furan-(3S)-yl]-am de
5- OXO‘GGGI%W%NX %lr%?N é)g&rg%a 65/ 085236
PCT/ US2005/ 006540 -85 Exanple 1-36 (S, S, SR -1- |
(2S) - (2-Chloro-3-et hyI -benzoyl am no) -3, 3-

di met hyl - butyryl ] - py rro = 28) ocarboxylic acid
[ (2R) - et hoxy-5- oxot ur n (3S)-yl]-am de C
OHNO OO ONH

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

cl
cl O o
o 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

c o

o)

a0 0
0N

H o



Example 1-37 (S, S, SSR -1- [ (29 -
(2-chl or o- 4- net hoxy- benzoyl am no) - 3-nethyl -
woabosrogsd3e pyrrol i di ne- (2S) -carboxylic acid (BRY/US2005/006540
- et hoxy-5- oxo- tetrahydro-furan-(3S)-yll-amde d 0 O
"HNO OO ONHp Examdle 1-38 (S, S, S, R -1- |
(2 S) - (2-Chloro-3 -cycl opropyl methyl -
benzoyl am no) - 3, 3-di net hyl - butIyryI ]-pyrrolidine-(2S)-
car boxylic acid Example

R T U N s S T G U
dlmet-lmtl gy —(gﬂyﬁhd)bl@lﬁehyﬂS@xyarbel?@d)ilcam"di@j -(2R)3-
th rolid car,hoxylic acid
e thoxyFoRs ﬁ%aayﬁ%y%&@yﬁméﬁkgﬁé VINARTEA8) v |- amt de O
2005/ 085236 PCT/USZOOS/O -86- HO OI \'" HNO
WO NHp Exanptr8& SR -1- [ (29 -
(2- Chl or o- 4- acet ami d ib
met hyl - butyryl]-pyrrolidine- Q N%‘Poxyl ic acid
Hr

[ (2R) - et hoxy 5- oxo- tetrahydrof (3S)-yl]-am de
ad OHN" HNO O

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

‘YA
()]
N N
Ho?yio
o] N

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*%;



OT OHO Exanple 1-41

(S, S, SSR-1-[(2S)-(2-Chl oro- 3-acet am do -benzoyl
warmseps23e, 3- PCT/US2005/006540

di met hyl - butyryl]-pyrrolidine-(2S)-carboxylic acid

[ (2R) - et hoxy-5-o0xo-tetramgdro-furan-(3S)-yl]-anide O

G OHNO NNHO OTONHO Exanple 1-42 (S, S,

SS R -1- [ (2S) - (2-methyl -3-acetam do

-benzoyl am no) -3 , 3Example I-16

di | 1 I I a _
i R s e R e Sl lar T
pyrrdridinddN 28N &aﬂ%o&;@lle alc HAO[ \\WOR2 68508y 236- oxo -

PCT/ US2 05/08&5{1} 7Exane143(S S, SS R -1-
tetrahydig-fural ré’:'ﬁr ac@tafi do - benzoylanino) -3, 3 -

di nmet hyl - butyryl ]-pyreold dine-(2 S)-carboxylic acid

[ (2R) - et hoxy-5- oxo+Rt ah dr?ur@n (3 S) yl]-am de

d oo/ O HNHN anpLe 1-44 (S, S,
SR -1- [ (25 - (2- quorcD mdo
- benzoyl am no) -3, 3-

Example I-17
(8,5,8,R)-1-[3,3-Dimethvyl-(2S8) - (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 [e)



di met hyl - butyryl ]-pyrrolidine-(2 S)-carboxylic acid
[(2R) - et hoxy-5-o0oxo-tetrahydro-furan- (3S) -yl]-am de
w6 2005085230 HN VIA N O OH O ExanpLe 1-45 (S, PEI/US2(85/006540

-1- [ (2S) - (2-fluoro -4-acetam do-benzoyl am no) - 3-

met hyl - butyryl ] -pyrrol i di né1¢2S)-carboxylic acid

[ (2R) - et hoxy- 5-oxo-tetrahydro-furan-(3S)-yl] -am de /

FoO=C/ NNO HNHOON-CO HO ExanpLe 1-46

(S, S, SR -1- [ (25kxampiechirdPlo -4- isopropyl oxy
(5,8, 02N AM3Ne et g;fe—t (7 D vexd 1 aBybhethghne- (25 )

-darboxyl’i'c aci & ih R) - et hoxy-
benzoy-laxdrios t-talrychyd- Foyvans ¢ BS1iye ] (280 derW@xg006/ 685236 (2R) -
: PCT/USOOS/O(%64O -88-9 (O é—ngO ONHO °
1s0PTEpORNe PXR7 “ESTENE RO T LYy ($3) tht br 8™ 4hy dr oxy

- benzoyl am no) - 3, 3- CF3q -

di met hyl - butyryl ] - [

d¥f ne=2S) ecar boxylic acid
[ (2R) - et hoxy- 5- 0x tra;% f[‘?)n-(BS)-yl]-am' de d
© o™y
0
=

ONNO HOH

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

R4
<

Example I-22

(5,5,5,R)-1-[3,3-Dimethyl—(2S)-(2-trifluoromethyl-
benzoylamino)-butyryl]l-pyrrolidine- (28)-carboxylic acid [ (2R)-

ethoxy-5-oxo-tetrahydro-furan- (38)-yl]-amide
N
o)

CF3O
(]
oy
H o o
N
H (e}

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

o4
R



Oo ONHO Exanple 1-48 (S, S,S,R-1-[(2S)-(2-chloro
- 4- met hoxynet hyl -benzoyl am no) -
Wa@ 268058586 hyl - but yryl ] - pyrrolidi ne-(2S)-car boxpCrasamsdoss40
[ (2R) - et hoxy-5-o0xo-tetrahydro-furan-(3S)-yl]-am de C
OO 0 ~~NNHOO ONH3D Exanple 1-49 (S, S, S,
R -1- [ (2S5 - (2-Chloro-4-isobutyrylamn do
- benzoyl am no) -

3, 3-di net hyl - but yryl |E¥3R2%8 i dr8é- (2S) - car boxyl i ¢ aci d
oo S e (3 gt

butyﬂ%IWﬁ&ﬁﬁﬁﬁhﬁﬁﬁﬁ#&2S—8&aEhmnﬁIﬂd HOLA S| (BR) SpRE ox{—5Foxo-
5&'%‘% ChI oro 4- aceta do -benzoyl am no) - 3-

tetr T VoMl REHESS) - car boxyl i ¢ aci d
[ (2R) - et hoxy 5 oxomegrﬁdro furan-(3S)-yl]-am de

C OHN-HNO O@I/K En?|60151

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



(S, S, SR -1- [ (29 -
(2-Chl oro-4-net hoxycarl z::)onyl am no -

woemswgszaei no) - 3, 3-di ne thyl -butyryl]-pyrrol i dPAQBAS2BF406540
carboxylic acid [(2R)-et hoxy-5-oxo-tetral
ydro-furan-(3S)-yl]- amde88>Cd O~~ 0 OCH-J~ NHN
OO ONHPp Exanple 1-52 (S, S, S, R -1- [ (29 -
(2- Chl or o- 3- phenoxy -benzo Iam no) -3, 3
di met hyl -butyryl] -p 2S) - carboxyl ic acid

- et -1D- -tet a
(s,sl )ﬁﬁ% 1(% A O‘b%g%ﬁﬂanpl : I_?(gf-(%sﬁle%hl/% %@9@1]
pyrrdli@ 8- (292 cahloonyd-i4- thiiak dl(plSam eichekenz epkani no) -
3-di met hyl - but yryl.] ol i di ne-(2S)-carboxylic acid
tetr%{ %’E—”ﬁ%&‘% é‘% dro-furan-(3S)-yl]-ani de WO
2005/ 085236 PCT/ USZO@B/CQ 40 -90- G0 OHN'~HN
N-~ 0 JJAO 4~,S a e 1-b64 (S, S, S, R -1-
[ (29) - (3- Am'no-zzﬁ’l”\cﬂ zgyRani no) - 3-nethyl -
butyryl]-pyrrolidine-(2S)-€apwg Pc acid

[ (2R) - et hoxy-5- oxo- tetrahy ronur%n (3S)-yl]-am de
H2N &N: H O Q

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

C.o)g?’i

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

R

%
/

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

C.o)g?



o NHO Exanple 1-55 (S, S, S, R)-

[ -1(2S)-(2-Chl oro-benzoyl am no) - 3-t hi azol - 4-yl -
wenreEismh | - pyrrolidi ne-(2S)-carboxylic acid PCT/US2005/006540

[ (2R) - et hoxy-5- oxo-tetrahydro-furan-(3S)-yl]-amde

sl) d ONO NNHO 0884~ HO Exanple 1-56 (S,

S, S, R - 1-[(2S)-(3-Met hoxy- 2- net hyl - benzoyl ani no) - 3-

t hi azol - 4-yl - propi onyl ] - pyrrol [ d| ne- (2S) - car boxylic
aci d Examp e -

o o A P D AT -
pyrrdﬂfﬁﬂﬁﬁyXZﬂ(Xﬁﬁkﬂbxyllk:Exﬂnblb )54 § SprSpoSy-R)-oxok-
Chl oro-3 - hoxy benzoyl am no) -3, 3 -

[ (2 S 2
tetr%‘"f}ﬁjé%%ﬁ ﬁ}y?%ﬁ)] rrad‘i”l ne- (2S) - car boxyl i ¢ aci d
[(2R) - et hoxy-5-o0xo- toqat aﬁro furan (38) yl]-am de C

| 00O 0ONNHOO 58(SSSR)
- 1- [ (29) - (2- 0 n -3, 3-dinethyl -
butyryl ] - pi peri di ne- (28) car aC|d

[ (2R) - et hoxy- 5- oxo- tetrahyo‘?OHfurﬁn (3S5)-yl]-amde d
00 N ‘

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



HOHIq( O Exanple 1-59
2-1(2S) - (3- Met hoxy- 2- et hyl - benzoyl am no) - 3, 3- di net hyl
WO 2005/085236 PCT/US2005/006540

butyryl]-2-(1S, 4R) - aza- b|cgcl0[2.2.I]heptane-(BS)-carb

oxylic acid -

[ (2R) - et hoxy-5- oxo-tetrahydro-furan-(3S)-yl]-am de CH3

OO IONNO / HOOHO METHOD H

(1R, 3S, 4S) - 3((S) - 2- t eEX2BR BxdcdPbonyl - | - hydr oxymet hy!
(5.5, %hR car[barmyl SZ ZCE%lz%r%l?)cy%thg[lZ beﬁzf%ﬁltaarr[}:éna)car%oxyl
dlmethykﬁbutyﬁxﬁﬁspymﬁmkﬂdmmeZOBEﬁOBEQSﬁQEEWtUSQ@GSHQ0854O

ORGP o (S ik HOH- Oyl AT | ¢t @

tert-butyl ester 486mm) a (1R, 3S,49) - 2- Aza-

bi cycl o[ 2. 2. 1] hept - c oxybi ¢ acid 2 benzy7
ester (prepared as cri arov etal, Tett.
Asymm 2002, 13, 25-28) '37@7 OFHE (18m ) was
added 2-hydroxyben2otri azol e hywra e (452ng), DMAP
(426nmg), di isopropylethyl amne (€31111) and

1- (3-di net hyl am nopr opyl ) - 3- et hyl car bodi i m de

hydr ochl ori de ( EDC, GE&anpleTheBVesulting m xture was

(5,531 o WL ey et G PR e BBLP PR methyL -

butyWaShgs, M1 geier ¢ 2.§)a-td-é[1&$cﬁ>@11&,qléﬁﬁ.® SEERWIEthoxy-5-0x0-
bi car bonat e solutlon and brine, dried over nmagnesium

tetrajydrawiunant e aht-awistent r at ed under reduced

pressure. The reS|due(ﬂa r|f|ed by
flash' chromat ogr aphy @6 acgtate/petrol) to
afford the sub-tit oIorIess oi

(1. 1q, 919@ 1H N S 1.13- 1.25
(1H, m, 30].48(9H lﬂ 1O N1 .(6H, m,
2.20-2.52

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]-

CIOK?

Example I-39

amide

(5,5,8,R)-1-[(28) - (2~-Chloro-3-hydroxy -benzoylamino)-3,3-
dimethyl-butyryl]-pyrrolidine- (28)-carboxylic acid [ (2R)-
ethoxy-5~oxo-tetrahydro-furan- (338) -yl]l-amide



(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
wO03bi5/08%236 7. 50-7. 75 (1H, m; MS ES (+) 433. 37PCERSEhma/006540

I (1R 3S,4S)-3-((S)-2-tert-Butoxycarbonyl-I-fornyl -
et hyl car banoyl ) - 2- aza- bi cy&f-o[ 2. 2.
1] hept ane- 2- carboxylic acid benzyl ester WO
2005/ 085236 PCT/ US2005/006540 -93\' | ONO H OO
f-1 O[0171] A soltifh 1R, 3S, 4S)-3((S)-2-tert-
But oxycar bonyl - | - hy - §t hy? car banoyl ) - 2- aza-
bi cycl o[ 2. 2. 1] hept a - gar poxyl i cid benzyl ester
(1.1g9) in DCM (10m) was c%qi O0C under nitrogen
2,2,6,6- tetranethyl piperidinyl dxy,§ TEMPO 4ng) was
t hen added foll owed by trichlor0|gocyanur|c acid
(621ny) portionw se er 30 fﬁ tes. The m xture was
stirred at anbient teHseratt r 1 hour, then

(s, s,fd, I ened hynough ceebirbe 4 - ke think tbabenwas 1 wasites) - 34 t h
wat er, 1M sodi um thiosulfate solutign and brine,

me thyPPpiy T eV ePviagReSLER <GP aCeTRReFYddic éciFat | bR Lnidhoxy -

tl d
5o e T oy, 649 TEENVR (400N, -6 VSO

6 1.16-1.89 (16H n) Cl2038.2.80 (2H, n), 3.68-3.81
(1H, m, 4.19 (1H, 4.9, r(1Hon), 4.91-5.16
, .

(2H, m, 7.21-7. H, d), 8.60
(0.6, d), 9.19 (046H, s), 9.8 Os). Method J
(1R 3S,4S)-3-((Sp-ittert- Butoﬂ/cﬂrb hyl et hyl - 2, 2- di et
hoxy-

et hyl car banoyl ) - 2- aza- bi cycl o[ 2. 2. 1]'hept ane- 2- car boxy!
ic acid benzyl est ereXy ¥k 1-AH [0172] To a sol ution

OfgélR 3S, 49) - %&& -2-tert-
(S, S, Butfdxycdr Byt A-ThdiompSerrptearisenopenzoyd apino) -3, 3~
dlmet?,ggl%)%[y%ﬁ} F@%ﬁtgzrionet eqak@%?xxéaax%o@ﬁmcb%%ych F(S.i}%)"—

in di ane (10m) was added triethyl
ethoxyr-thaftar-atterahydro-furan- (38) -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

Res )C;



(720mg) and p-tol uenesul fonic acid nonohydrate (6ng).

The WD 2005/ 085236 PCT/ US2005/ 006540 -94 resulting
waoiadsss3eas stirred at anbi ent tenperature unPCI/uS2005/006540

al dehyde remai ned by TLC. Saturated aqueous sodi um

bi car bonat e sol uti on was-& fien added and the organic

phase renoved. This was washed wth water and brine,

dri ed (nagnesiun1su|fateg filtered and concentr at ed
under seduced pres I e5the sub-title
0
(5,5, 00D, 0 RBOr %0 do i TEepefl mpen gl s 3 -

dlmetlﬁ/ﬂﬁ%utry)rylz —m/&r?:oaﬁdﬁ)}d,— (B3) 3cdbbdx§1icsSHcim ,[ (2R) -
28 (2H, 37 4.88-5.14 (2H, 7
e thoxy g iyt ey - fﬁr@él §o§4%#r@aﬂ *5156 (0.50 d)

Met hod K
(1R, 3S, 4S)-3-((02_B\4 oxootetrahydro furan
yl car banmoyl ) - 2- a2y b ycI @ane- 2-car boxylic

acid benzyl ester 0O ON O \0 r+ N OHJ[O0173] A
solution of (1R 3S, 4S) 3-((9)- 1-t'd
But oxycar bonyl et hyl - 2, 2- di et hoxy- et%yl

car banoyl ) - 2- a. za- % gﬁgl P22 ?4 hept ane- 2- car boxyl i c
acid benzyl ester ( hl or omret hane (3nl)
(3,8, syas) <ol @f )t-o 0 lurder ~mlj—taiogeam1d35r i~denaoyd eatino )adi ,d3 -
) (Q.7m s then added and {he tur stirre 0oC
Gime T B b S8 A e | SORRBBHE L Bt o e~
ethox @Ediﬂ&%&}%ﬂoiﬂ%ﬁa&ﬁq@spn m@sa&qrarél ete by TLC.

he m xture was then dil uted vvlth di chl or onet hane

(10m ) and saturatedfa sodi um bi car bonat e
sol ution (14inly m@j}: |c p aseovvas t hen renoved
and washed with §H urigt e sodi um
bi carbonate/brine (8nl), dri®@ Sium sul fate),
filtered and concentrated under rieduged pressure.
This afforded the sub-title con‘pounc( as a mxture of

epiners at the ketal centre. The epiners were

separated on sit icaExmRl@DT>FG5/ 085236
(S, S, g?qg—/ LiSZ[OpZ'Ss( oo@zsﬂuorgo -4- acetamido-benzoylamino) -3-

methyl-butyryl]-pyrrolidine- (2S ) -carboxylic acid [ (2R)-ethoxy-

5-oxo-tetrahydro-furan-(3 —amide

K;o

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



eluting with 30% 2- but anone/ petrol. Syn-isoner (oil)

(115my, 23%; 1H NMR (400MHz,d-6 DVMsSO) 6 0.80-1.91
wO20H08sB¢ 2.35-2.79 (2H, m), 3.56 (1H nm), IPEBARB2®E/006540

(2H m, 4.18 (1H m, 4.59 (1H m, 4.94-5.11 (2H,

m, 5.53 (1H, d), 7.20-7.-88B5H, m), 8.18 (0.5H, d),

8.27 (0.5H, d); MS ES + 403.31 (100%, ES - 401.37

(15% ; Anti-isoner (oil) (103nmg, 20% ; 1H NMWR

(400MHz, d-6 DVSO) 6. g0- 5 (10H, m, 2.25-2.60

(1H, m, 2.95 (1H, 4 (¥A\ m O 3.5-3.75 (2H,
m, 4.88-5.15 (3Hg 7. M-y nm, 8.50 (0.4H,
d), 8.59 (0.6H, “d). Nethod LO O

{(S)-1-[ (1R 3S, 49)-3-((2R, 39)-2- B ho®y- 5- oxo-t et r ahydr
o_

fur an-
3y|carban0y|)-2-aza-bicycl0[2.2.1]hé%tane-2-carbonyl]-
2 2- dinet hyl - propyl }etahdesi c-aci d benzyl ester 0 0
p~N NO OOMHI[O0174] To a solution of
(5,8, §1R 38-43PS3~(R2RAAE Hr ooy -benzoylamino)-3,3-
rha a —
ainet R R R e R R T e s d eyt 1R,
ethoxf{/56)obdd - tetthphyatet-diue a6 GEl)-varid abiEe( 25nl) was
added triethyl am ne .5g) (foll owed by palladi um
hydr oxi de/ car bon (209 @, ). The m xture was
stirred under an at jjosSyphe of /hydrogen until no
starting nateri ghomwas=pr egen % T .oThe cat al yst was
renoved by filtration throudh S N To the filtrate
was added 0
(S)-2-benzyl oxycar bonyl am no- 3, 3- d| thyl -butyric acid
(4.93g), hydroxybenzotriazole hydrate (2.01g) and
1-(3- dinethylaninoprmpamglé Etm&lcarbodiinide

§¥drochlor|de EDC é? he res It|n m xture S _
i red L6t Rl 1Ct3?§h‘p RIS SN O
3, 3-&9%%31 3SR ID GARDANGIR n S0(28 I%M@m}c was.d NeMR) -

organi c phase renoved Thi s was washed
ethoxwi-t5h csat-Uredthyatyeediisr e udldnaskidee (180 WO
2005/ 085236 PCT/USZOO§£006%§§; -96 m), then brine

(180ntl), dried (nmagnesi umpl s Elltered and
concentrated und e The crude pr oduct
was purified on's gél ,
acetate/petrol. The sub-title
a white H 0O

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

ey JC;



foam (5. 25g, 81%; 1H NWVR (400MHz,d-6 DMSO b

0.85-1.03 (10H, m, 1.07-1.20 (3H, t), 1.30 (1H, m,
wa24@/0833% m, 1.50-1.80 (3H, m, 1.93 (1H, nPCT/US2005/006540

2.40-2.50 (1H, m, 2.78 (1H, m, 3.60 (1H, n , 3.78

(1H, m, 3.89 (1H, s), &%5 (1H d), 4.52 (2H, m,

4.96-5.12 (2H, n), 5.56 (1H, d), 7.10 (1H, d),

7.24-7. 40 5H, 8.27 (1H, . M5 ES + 516. 93
(1009 , EsS 515m05 Mhod M
(s, 3,4 %5%,-% [49)5)2- (A DB AR 4Ry ATt B¥h DEDZ Xk AR ng) - 3

CYcloh@NyéI]hyiyrmlwqmrﬂe—Z(%Zacmrbpcdyd[ﬁ: 22t]Bept ARe-Brbandyod-
0x0~ te%@f%&@%} %UgFﬁb%fsg‘8%&"Fg?ﬁ§hydro furan-3-yl)-amde O

~O\ NNO HON O H [0175] To a solution of
{(S) 1-[ (1R 3S, 4S) 3- - 2-
Et hoxy- 5- oxo- te@ﬁ?h u an Icakbanoyl) 2-aza-
bi cyclo[2.2.1]h 2 di met hyl - propyl }
- carbam c acid benzyl este@ Oin ethyl acetate
(20nl) was added paIIadlun1hy carbon (20% w' w,

74ng). The m xture was stirred unqsr an at nosphere of
hydrogen until no starting material was present by
TLC. The catalyst waBxaampy ed- by fiItration t hr ough
Itrat concentr at reduced
(5,8, S RYs a2 g I Sk 8 RO B GR T SEm P2 7omg) - A
benzoypamlm@n -of, 3t42ﬂ13nerfaiyqr4badty(ry@7_lrr@&m1ﬂasﬁ@l—\(@s kn THE
and 3- nethoE%HZ nmet hyl benzoic acid (146

ny) ,
carboxyililsosicasy | [d eemyofrow&ﬁé%%aﬁ BPriEaféPe 38)-yll-
amide hydrate (77mg) and 1-(3-

di met hyl am nopr opyl ) - 3- et hyl car bodi i m de hydrochl ori de
(EDC, WO 2005/085236 @tmjaj§z05/006540 -97 109ny)
X

wer e added. Th t/ine wad stirred at

anmbi ent tenpera H diluted with
saturated aqueous sodlun1ch . The organic
phase was renpved and washed® MA gt urated aqueous
amoni um chl ori de, then brine, dr| d (magnesi um

sul fate), filtered and concentrated under reduced
pressure The crude Emimnkﬂ Wets?2 purified on silica

et h tate hi s e the
(5.5, LR e 2 aog S SRR
dime t hMVRAYHHEZ R i8line- ( -carboxzylic 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



1.10 (9H, s), 1.28 (3H, t), 1.43-1.56 (1H m,
1.79-1.86 (3H, n), 1.99 (1H, brd), 2.29 (3H s),

wa.203/0853¢ (1H, m), 2.83 (1H, dd), 3.02 (1H, BCS)S2005/006540

3.66-3.74 (1H, m), 3.87 (3H, s), 3.88- 3.94 (1H m,
4.16 (1H, brs), 4.54 (1H -90s), 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, 119 1, 01 1505, 1438, 1261,

1115, 975;; MsS ES + [0076] Compounds
of formula 1- 60 i red by net hods
substantially s ar tothosmd cr i n Exanpl e
1-59. Exanple J\/

2-[(2S) - ( 2- Chl ord- benzoy! ani no) 3, 'S’ difet hyl - but yryl ] -
2- (1S, 4R) -aza-bi cycl o] 2. 2. 1] hept ane- \3S) - car boxyl i c
acid [ (2R) -

et hoxy- 5- oxo-t et r ahy P4 SAE738) -yl |-anide A 0 0 O

(s, S|§|R94@41GQS Ex@W e nb-B1 chloro-benzoylamino) -3-methyl -

(2S)-(4- Acetyl am no- 2- chl or o- benzoyl am no) - 3, 3-di ne
butyqﬂ%wﬁpyrrolldlne (28) —carboxylic acid [(2R)- ethoxy 5-oxo-

tetra%)%d%{%dﬂuénér%]é’s%R)y'laz—%nﬂ'o‘f‘eycl o[ 2. 2. 1] hept ane- (3S)-carb

[ (2R) - et hoxy- 5- -te(ﬁlra@y ra-furan-(3S)-yl]-amde WO
2005/ 085236 PCT/ 8 CopOp O\ NNA

~ HONO HOH Exia 62
2-1(2S) - (2- Chl or 0- 4- nq!Eéonylanino)-S,S-d
i methyl - butyryl]-2-(1S, 4R)-a Icy®l o 2. 2. 1]
hept ane- (3S) -carboxylic acid H =0
[ (2R) - et hoxy- 5- oxo- tetrahydro-furan-QBS)-yI]-am' de C
O\ NNN ~, HO HOHOo Ex&n’plel-GS

Example I-

(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



2-[(2S)-(2-Chl oro-3-i sobutyryl am no-benzoyl am no) - 3, 3-
di met hyl -butyryl]-2-(1S, 4R) - aza- bi cycl o[ 2. 2. | ] hept ane-

w0 28)5/088236 boxyl i ¢ aci d PCT/US2005/006540
[ (2R) - et hoxy- 5- oxo-tetrahydro-furan-(3S)-yl]- am de C
ONHNO Op NHO\ E%bple 1-64
2-1(2S)-(2-Fl uoro- 3-net hoxy- benzoyl am no) - 3, 3- di net hyl

butyryl]-2- (1S, 4R) - azB=3Ry@| hf P72 | | hept ane- (3S)-carb
i_C C 1 - —
(5.5, Cg( elt ﬁoxz% 5- (ozxoChtleotrroahy thfoxlya e(n%g)y -ngr)n' 3e’ 3F O
dlmethgﬂrﬂﬂdyﬂgl]Hnyﬂadﬂﬂalne4$Z£Wﬂaarbdﬂyllc a01d [ (2R) -

ernosd i 25 (LGRS IR o ez o) - 3- et hy - but

(1S, 4R) - aza- bi cycl o[ 2. 2. pt ane- (3S)-carboxylic acid
[ (2R) - et hoxy-5- qxoO:leth dr urarG(SS) yl]-ani de WO
2005/ 085236 PCT/ © OO i0O1 NINO O

~ HHO-~ Exan'pl 66H
2-1(2S) - (3-net hoxy- 2 net hyl Obenzgyl i no) - 3, 3-di net hyl

but yryl]-2-(1S, 4R) - aza- bi cycl o[ 2. 2. &] hept ane- (3S)-carb
oxylic acid

le I-58
[(28)-ethoxy-5-oxo-teﬁa$@ﬁ?*o—fm an-(3S)-yl]-am de CH3

(S,5,08,@) HIN (230 -0 2H Clcanpitentzd/lamino) -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;?f:

(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




2-[(2S)-(2-Cnhl oro-benzoyl am no) - 3, 3-di net hyl - butyryl] -

2 (1S, 4R)-aza-bi cycl o[ 2. 2. 1] hept ane- (3S) - car boxyl i c
wac)/RiBe) - PCT/US2005/006540

et hoxy-5-oxo-tetrahydro-furan-(3S)-yl]-amde d 0 O H

O ONO Ho Exanple 1-7092-

2-[(2S)-(4-Acetyl am no- 3-chl or o- benzoyl am no) - 3, 3-di ne

t hyl -
hCycC O[SZ. | ] hept ane- (3S)-carb

butyryl]-2-£4S, 4R) - az
oxylic ac
[ (2R) - et hoX}~5>0% hyro-?uran-(SS)-yI]-am’deOO

O NNO NJ911, HO N} H a 0-\ Exanple 1-69
2-[(2S)-(3-Chloro-4-p pi'ﬁbny am no- benzoyl am no) - 3, 3-d
i met hyl - OH

butyryl]-2- (1S, 4R) - aza- bi cycl o[ 2. 2. 1] hept ane- (3S)-carb
oxylic acid

[0170]] ( 2RI tehexyi-1B-ask c-a et r ety difo - fUraim-ArBig)A-Thisrir egy WO

butyri%ooﬁSC/ 11% Sq?%—l%gﬁc/ygége%%%ero 2@%@@ )y ]aqlod 1¥ BJ\é ,(aS D K@—A@’a—

bicych}lI?(.ZJ]S)l-](H@mHﬂdKﬁ JN-digd rarsbanyd andinb)2 JHehrrethylerb
utyryl |- i X

(prepagr_e_(dis?}%p%e-%hﬁ%fe} NEF A HfstanetRES) ABBoxy P02 13-

25-28)aC17E7mg) in THF (18ml) was added 2-h droxyben:zptriqfole

[ (2R) - et hoxy- 5- oxo-tetrahydro-furan-(3S)-yl]-am de
hydrat®e \(492qg), 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




O ~-NHOONHO Exanple 1-71

2-[1(2S) - (4- Am no- 3-chl oro- benzoyl am no) - 3, 3-di net hyl -b
waRyrsys}236 PCT/US2005/006540

2-(1S,4R) - aza- bi cycl o[ 2. 2. 1] hept ane- (3S) - car boxyl i c

acid [ (2R) -ethoxy-5-oxo-t28rahydro-furan- (3S) -yl]

amde 0 \ O H2NI ONOH C 0 Exanple 1-72

2-[(2S)-(4- Arri no- 3- chl or o- benzoyl anm no) - 3- et hyl - but yr

yl]-2-
(1S, 4R) - aza [2 @438) car boxylic aci d

[(2R) - etho ahy ro- 9uran (38) yl]-am de
\' NO H2N | O O H
2-[(2S)-(isoquinolin- 1oyl dar b nyI am no) 3,3-dinethyl-b
utyryl]-
(01722 ( é&ﬁé@ol&i@tcﬁi el ol 35 Yden ane-(BJeLrr boxyl ic
aci

Buto cgs,)b@twméyi&@mmﬁ@wcﬁ@&fmaaﬁb Lit3~aFade WO

blcy(zﬁ%og %‘8%- ipe% U%Oé%]ar ct erl Z%jt(h;]-()l?'] I‘% %S%:}\I H 'igq in

DCM  Qelrelot eeh sComguallenti St f0 °Farmida i thyge@onpbuce Netber )
tetr%%%@%’?@g)(eorbisair}y%o@cw I?E%BP% ,d6 mgo)' S%x?'a_so'tghse Sa%dég '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



(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 n), 3.34-3.61
wWO02bi5/08%236 1- 1 490.1 3.73-3.77 (2H, m, 3.79 (3PLCTAR2005/006540

3.90 (1H, m, 4.39 (1H m), 4.55 (1H, m, 5.55 (1H,
d), 6.83 (1H, d), 6.99 (4%#- d), 7.19 (1H m, 8.27
(1H, d), 8.34 (1H, d) (CDC13) 1.01-1.15 (6H, m, 1.26
(3H t), 1.90-2.29 (5H m, 2.55-2.59 (1H m,

resul i gs mElg3Ie] wasnstlaf@ FD@E ety temper g e Yng4l no

aldeh;ﬁ%&%%ﬁ%ﬁéff%ﬁ z(slgoa{q ﬁfe 2aq“/e ("’Jﬁi 'ﬂ% 7.19

bicarddtal)golutimwh (WHY Hhen ad¥ed ]a-li;d dhe CXIR)id . Rakel0

6H ), 1.23-1.34 (3H, m, 1.88:2.19 (5H, |
remove(ﬁ 3?}%)5440’615( Jashgd V%l Vg;t's%f( 2?5 % ;351‘12@72 1-3
magn@ﬁﬂh@f%'oia(’d@ ml&ﬁf&&ﬁ(éfﬁi" cd(%eexﬂt@tézd 71%1de(12 Hrefliced
pressyre5-Thigo g(am-qi tﬁ;e sxﬁoggqlm ccayﬁq@m:@; a1 e'(suelé)ow

09 (3H, d t 4H
01l (qHFL s)B%) % 4" Wﬁ %g’PMH'Z) 8%16 B“—’fsod 3P, V30ssTh1E sy ™
1.26- 138741&1%111fﬂ %%&%(@iﬂif@ 43(5@01 i oY, m),

m IH  dd), 5.32 (1H, s), 5.47

4.10- 412«% b@H 6ﬂ444 (CIH, ( Jd; H6)874(8L8+5d1)4 62108-m), 007(29 7.40

7- ( d) WD 2005/ 085236
(5H, r@ml%s@%o%@%%sﬁg &JI@S% PH NVR “(obs) (CDC13)
Method 851,10 (6H m, 131 (3H t) 1.93-2.21 (4H, n)
25 (3H - 241 (2H M, 2.80-2.88 (1H 1),
(1R, 382,4&)*1%; 3r$ Twwwynﬁ Ompbe@’%@&ﬂﬂ;_ﬂﬁ_z_as

vlcarbamoyl)-2-aza-bicyclo[2.2.1]heptane-2-carboxylic acid

SVt

[0173] A solution of (1R,3S,4S8)-3-((S)-1-tert-

benzyl ester

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,



4.75 (2H, m), 4.82-4.88 (1H, m), 5.47 (1H d), 6.43
(1H, d), 6.74 (1H, d), 6.81 (1H, d), 7.04 (1H, t),
W@ 24i3/0813% d) (CDC1l3) 1.03-1.05 (3H, m, 1.09PCTA82005/006540
(3H, M, 1.22-1.30 (3H M, 1.95 (1H, ), 2.14-2.17
(2H, n), 2.44-2.51 (2H, 1-85514.4 m), 2.79 (1H m,
365 68(2H rr) 386390(2H, m, 4.12 (1H, m,
4. 60- 61 (2H, : 6 (1H,_m, 5.47 (1H m, 6.4
elut%ngwg;h(Qﬁ/ ZT@HF (gﬁ; qﬁ %yqpp%qm@r,601l) (115mg,

6 .0 3-1.16 H, :
%) 5 %@& 254?2}% 3 %%?02%1 Péﬁl?r# (5@4 f“?l’-l, Zhy5-2.79
(2H, 3)33-B.59 (12H, niL 7 A& o &6 () H 4 Mg S ) 1H 4 .59
38- 444(2H n, 455((1H n, 5.55(1H, m,

(1H, ?02,54(134 5n')117  (H, 133 8(¥ P1H7 MO-8.48 (3HH, ™)

0,10 0, 5 S ) (UG L2 42 5 0050 O

401. 27 5(5LE(<3H 2Nt 1 z.sear@eng (dH,) @03@;,7 268 46-15, VB § 40DMHzZ, d-6
85-3.95 (2H, m, 4.7- 85(2H,n) 4.9-4.95
DMSO(ﬁ—lor%O 15 855 (108, m):, 26263132@@(:94& M), 225 (@8, m),

3.42 (%@5036)73335 0745953 H h 8 68%;53"1158)0 31%3}5‘7 (]‘f"zf)7 40

(5H, 1)13-8L.506 (BHHE,MJI) 1.862. CI.CD6}(,4H1 . 2.40 (3H s),
W 40247(2H 1-9 465.6 n), 2.73 (1H n), 3.59-3.61
Met 3.73-3.75 (2H, ), 4.37-4.43 (2H, m), 4.55

J(l]—"t l@,a355 &3 (BH, (R ,3H 9 ﬁt%xymﬂoﬂo-%ﬂﬂdﬁyd@o furan-

7.8 (1H, d), 8.28 (1IH, d) WO 2005/ 085236
3yl capmesA00S) (P54t Cy¥alanl2 -2l 1 heptane~2-carbonyl] -2, 2-

dimethyl-propyl}-carbamic acid benzyl ester

A
SRaasteg

[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,
2.85¢g). 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



No. (obs) 1H-NWR (CDC13) 1.01 (3H, d), 1.25 (3H, d),

1.27 (3H, t), 1.97-2.10 (2H, ™, 2.14-2.26 (1H m
wW0a208/0823% dd), 2.84 (1H, dd), T-10 515.0 3.67PBT/E2005/006540

(2H, m, 3.81-3.87 (1H, m), 3.90-3.98 (1H, n),

4.58-4.61 (1H, m), 4.65-49¢3 (1H, m), 4.86-4 90 (1H,

dd), 5.47 (1H, d), 6.78 (1H d), 7.23 (1H, 7.42

(1H, d), 8.40 (1H, d) (CDC13) 1.01 (3H, d%a 1 14 (3H,

, dyher Ipging 3{8Gnl) 1 dlell 10qanesiyn sulfaepa fz(mred

and cg%eznnggaéga;ﬁ@eag% 2t i I 515000 5053003 e

purlfh'h.&ﬁ ch Elh (ild4 g‘@l, éﬂ.LQiIJ.I(gi}vlz:Ltd'd)AJ;O B 5 eét’lllrj;l d), 6.54
br _dd) 21 (1H,. br dd 57 (2H, s)
aceta(tm/mfd@a TR S R szﬂf% 31es qytained as gy white

foam (2 449 dpisiiygty, o] 5 oen. oy rom.

m) , 14 o161 L WO(IRH, ) ,1 B G ](H],Hm d),1 ABL((HHm) pl)l 570010 80
(Hd)719(1H dH? 07 1H, d), 8.27 ( d)
(3H, (mipcys)9%. ddin o (%01 LTy 3418 h% ; 3.60
(1H, %n3532#%6 ((1%{” o, R.gD- 21}35 (1'1 a9, %ﬁi49aq3 S5p. éz’f‘H
Xs), 67 1‘ 13 476 0 1H
m), 44.%541033 21H—l m)ry) 545€58(-J4i,9@i)(,3l—7 Jnf) 5{34@)5, 377 24+7 .40

(s, iy %2257*6“%% GE, f%%@s S G Y odts 125 (19>

(100%1)) .18-1.30 (6H, , 1.86-2.15 (4H, n), 1.28+1.30
(3H 2xs) 236286(3H nm, 3.56-3.68 T-14 504.0

Methqd it ) "3.86 (3H, s), 3.87-4.05 (2H, n), 4. 50-4.84

(1R, 3(53"48)@2 [5.535_@4 L il it o 22 )me 181 BBs n Db A At nd) -3, 3~

2XT)
dlmethyl butyryl} 2 aza blcyclo[Z 2. 1]heptane 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) 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
WO 2bi5/08%2362. 71-2. 87 T-15 504.0 (1H, n), 3. 48- 3PTEHUSBIH5/006540
nm, 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+47.55 (1H, 2xd) WD
2005/ 085236 PCT/U82005/006540 -104 No. M+l 1H NWVR
109mg) gprye (x$EaD) Hho-ueasl g MTXtUre-veq gaHrred)at
ambleﬂtskéﬁé%féﬁhréﬁfog ﬁ42h§hf@kﬁh@a dlgu§e& ﬁléﬂkka@@rated
3.7-3.8 (2H m, 3.9 =-16 480.5 4.
aqueoy2 Hodym 4o BErdQ19t ¢ 1|—'I;‘h¢ﬂqr@a151<5 maﬁaHﬂam) :;erﬁo‘&‘d and

BE XYL W NS NELTE T L g

dried Mumadnas {3, s8)fatZe; 2f§ltéré& did. ohdEht Mted. nded
(1H, m), 3.6-3.9 (4H, m), 4.4-4.45 (1H, ), 4.5-4. 7
reducqprefSure.; sEIE, %r éﬂqp dugt gwgs pypaHEiay, o8 ailiay,

gel, Gucfhdichh ?%1%@% T A %32%14 5

compoad 44 hs xﬂ]ilté $oBi B5( Iﬁiﬂng)’l’)5258) P- 3{ 3@413( 1H0o0MHz, cDC13) &
4.4-4.6 (3H, 55556(1H n) -7.45 m,
1.10 09%#788 (13,@8n13H gch2 ¥ 248156 8! 37% (I&H H)7§Cbc&@)

o, ARG SO Ty AR s o

dd), 3. @D Sl:v)e) ]drsiB, 4B06 &~ TH; (‘@H, dnp2-3. 8% (IH, sr), 3.88-
1.0 {5850 O 0 4 B B, 38 (L o
m), 4. 97 (1H d), 5.46 (1H, d), 6.44 (lH 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



(CDC13) 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,
waReosdseMe 1- 20 542.5 3.94 (1H, m, 4.01-4.04 ( BET/USEI05/006540

4.62- 4.67 (2H, m), 4.88-4.91 (1H, m, 5.56 (1H m,

6.46 (1H, m, 7.40 (1H, ny98-7.54-7.62 (3H, m), 7.74

(1H, m (CDClS) 1.12 (9H, s), 1.29 (3H, t),

1.90-2.20 (3H, , 2.36-2.43 (2H m, 1-21 494.5 2.85

(1H, dd), 367372(@ 3 96 (2H, m,

4.62-4.65 (2H, (1H, d), 6.95
(1H, d), 7.34- 72'@ ﬁ}) 7. 1 dd) (CDC13)
1.10 (9H, s), %16 N 0(3H, m,

2.35-2.42 (2H m, 284(1H dd) . 39 372(2H m,
3.90 1-22 528.4 3.95 (2H, n), 4.62-4.80 (2H, m), 4.89
(1H, d), 5.47 (1H d) BxGugBe( TH62d), 7.43 (1H d),

4-7. 3H, 7.73 1H, d WO 2005/ 08523 .
-1k Lé?gééi(“‘ﬁﬁéég%mpi@%ﬂ%ﬁﬂin%g%nEB%iaTlﬁ}Pg‘r%wge*dlmethyl"
butyf§1¥1§) @895R§35hat%10§018[ﬁ9ﬁul?hegtéﬂéo1QSYOCé%bbxyllc

, é .~ 2.35-2.45 ng
acid( I(-IZRMret}.IEOIZS 08%X8§- egsalsy@qotiwram 38) 6813-apideH,

m, 3.76-3.84 (1H m, 8396(1Hn) 4.60-4.73
(2H, m, 4.91 (1H d) C|5o4 .96 (1H, d),
7.30-7.50 (4H, 3) 0.86 (3H t),
1.18 (9H, s), |4H )2.17 (3H, m,
2.36-2.59 (2H, 6-2 78 ( ) Y1.24 522.5
3.44-3.54 (1H, m, 356372(2H M. \3.98-4.10 (1H,
g: 471: 22_4. 85 (3H m)Examp‘ie (1H, d) 6.95-7.02 (1H,

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



7.74 (5H m (DVMBO-d6) 0.99-1.21 (12H, nm), 1.70-2.00
(3H, m, 2.01-2.17 (1H, m, 2.40-2.51 (1H m,
wa203/085860 (1H, nm), 3.50-3.88 1-25 578.3 (4H, RELT/US2008/006540
(1H, m, 4.55 (1H, m, 4.65 (1H m, 5.58 (1H d),
7.36 (1H, m, 7.50 (1H -AP; 7.61 (1H, m, 8.21 (1H,
1.

d). 8,70 (1H 'd) (CDC13) 0.95 (3, 1), 1.05-1.15 (6H
M. 1.55-1.8 (3H, M, 2.0-2.25 (4H, n). 2.4-2.5 (1H,
M, 2.6-2.9 (2H m £ 35 494(538(3H, n |
3.85-3.95 (1H, nQ H, 4.7-4.85 (2H,
M, 5.5-5.55 (1H, ) @{8 6 'm. 7.4-7.6 (3H,
m. 7.7-7.8 (1H, mcoci3) 0 98 (RH t), 1.05-1.15
(6H, M, 15-17(3H nm, 2.0-2. (‘XLH nm, 2.4- 2.6
(20 m, 29-3.1( n?n34351274945(1H,n),

3.55-3.7 (2H, m),4B_LL€_1Er_n@ 4.35-4.5 (2H. ).

(2, —’6(34461%%1{&%% iﬁmetﬁyﬁ’ﬂe@z@laﬁﬂnm +3 533élr§e€&§[\/ilH

butyrx(lﬂSEH N, 1(103@1@@ h_lccbzcll_o 1. %ﬂ—ﬂhmtarle 2039) 2@rkeRylic

acid (i=ohonrs ity r%ta%%v%r? s e B aige g ©

3.83-3.92 (1H ., -14 1H ,429441 (1H
n),534(1H 2 x brd d), 7.31-7.42
(4H, m, 7.57 QP (1H, 2 x dd) WO
2005/ 085236 PCT/ 5/ Bos840 No. M1 1H NWVR

(obs) (CDC13) O. 83 0.97 (3H On)H 1%2 1.14 (6H, m,
1.26-1.53 (3H, m), 1.55-1.66 (1H m\ 1.91-2.20 (4H,
m, 2.35-2.61

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



(2H, m, 2.73-2.90 (1H, m, 3.54-3.74 1-29 508 (3H,
m, 3.84-3.90 (0.5H, m, 3.99-4.06 (0.5H, m,
W0 2605/045286 (2H, m), 4.77-4.93 (0.5H, m), 5.45P6TAS2005/006540
(1H, m, 6.87 (1H, brd), 7.34-7.45 (4H, m, 7.55
(0.5H, brd), 7.70-7.22 (1HDOR) (400 MHz, CDC13)
0.87-0.97 (3H, m, 0.99-1.16 (6H m, 1.27-1.40 (2H,
m, 1.48-1.59 (1H nm), 1.91-2.19 (4H nm), 2.30-2.52

(2H m, 290307(1H Mo 2. .45 (0,5H, m,
3.54-3.71 (2H, o1-30.508 4. 7 .8 0.5H, m,
3.86-3.92 (0.5H, 4[4 s on), 4.31-4.35
(1H, ,43921»4'@ A5 (0.5H, m),

4.66-4. 68(1H m, 41804, 86(0 5H, rﬁ‘\S 32-5.41
(1H, ), 6.87-6.91 (1H, n), 7.31-7.45 (4H, 1,
7.55-7.76 (2H, m (CDC13) 1.04-1. 19 (8H, m,
1.25-1.28 (3H, m, 181( 2.32-2.43 (1H,
nm, 2.62-2.87 (2H, n) 31 494.4 (1H, m,
2-1 ( :3585(§s8§u&ﬂa611m1 @1@@rﬂ>oﬁ§1aﬁ&ﬂo g, 3%@9@%?1 -3y ry1]-
5.60 (1H, 2 x d), 6.88 (1H, or d d)
1%4113 ~fya- ?1529106@ @1[14]hﬁptame?m(iiHcazbs@xyéla): ac1d

ZRé.C%’%ﬁ%*%i’ (" %%t%ﬂg’%r%&%a 2 gsgﬂé% Ph 2

dd), 3.57- ; 87 1H, m), 4.02-4.09
1-32 4943(1H m) 4.41 (1H, dd),
4.51-4.69 (1H, s), 6.89 (Ih, 2 x

brd d), 7.30-7. 45 2 x brd d), 7.70
(1H, 2 x dd) WD 2005/ 085236 P CT/ sz@e\s/ 006540 -107
NO. M+l 1H NMVR

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

NM

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



(obs) (DMSO
0.95-1.20 (12H, m CH3,

wQaR)5082345 (1H, m
3.35 1-33 550.5 3.89 (4H, m CH2, CH),

0.70 (2H, m CH2),
tbutyl),
asp CH2),

0.89 (2H m CH2),
1.71-2.13 (4H, m

2.75 (1H, m aspCTH’2005/006540

3.99 (1H, M

CH), 4.37 (1H M CH), 4.51014H m CH), 4.65 (1H m
CH), 5.58 (1H, d, CHO, 6.90 (1H, m aryl H, 7.35
(1H m aryl H, 7.45 (1H m aryl H), 8.25 (1H d,
NH), 8.35 (1H, d, A 1 (12H, m CH3,
tBu), 1.75-2.14 (3H, s, CH3),
2.40-2.51 (1H, m sp CI-&) 2. O 2082 (1H, m asp
CH2), 3.37-3.90 (4mN-34 50875 XoH2, CH), 4.39 (1H
m CH), 455 (1H, m CH), 467(1!{)\9 CH), 5.58
(1H, d, , 7.15 (1H, m aryl 8 (1H, m aryl
TabléH)a 7. 38 Ei 6 é% c m m’i? (LH,
qi% S A o ?%j%?“ﬁ‘%ﬁi (510
No. 135“)%1 3.65-3. 71 1-35 Srao@ ). 3.84.4.93 (2H
_r Sbshy (34 o) 4.56-4 70 (2H nm) 4. 82-4.88 (1H,
M, 4.45 (\]gﬂ$o“d:56 6.-84-01R5 dpH.6mJg O-HF- Od(§9 e
(1H, d),| BR7p1H1 +H3-1 7AE7( HLHm)d) ¥ VB 95-1L. 25
15H, m| ©4B8L, "OH3)2 .10, (BH 2. 513, (UH714 - TH2J2H 2. 43| (1H,
M CH2) m)2. 65-78 80LH 3H) m3 CHR)3 . &L 50218, 88) 1- 36 522.5
-1 (MO0 |aHz3-GH)77 4282, (mH, M7TH)3HE, 458 {1H) m| CH),
4.70 (1K, (1di, GY), 4 BB8AHHm, £H5 7TLHS hIH m|aryl
W, 7.2% G (m, aiyl ds3 7¢38, (dH, enoaryiu, H, | 8.27
1H d, [Ny, 781@(( n@) N!‘D27Cmi-3ci-)05813412 (6H,
m, 1.2 &8 (@H, 1. 2 (2H m, 5 (RH,
m (CDC13) 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 1476.0 |4.04 (3H, s), 4.44-4.49 (1H, m), 4.62-
4.69 (1H, m), 4.75-4.80 (1H, m), 5.60
(1H, d), 7.09 (1H, t), 7.19 (1H, 4),
7.52 (1H, t), 7.97 (1H, 4d)
(CDC1;) 1.02-1.10 (6H, m), 1.23-1.34
(3#, m), 1.88-2.19 (5H, m), 2.32-2.44
(2H, m), 2.81-2.89 (1H, m), 3.66-3.72
I-3 1530.0 | (25, m), 3.83-3.98 (2H, m), 4.56-4.73
(2H, m), 4.84-4.90 (1H, m), 5.46 (1H,
d), 7.15 (1H, &), 7.35-7.60 (4H, m),
7.99 (1H, 4)
(CDC1;) 1.02 (3H, d), 1.09 (3H, d), 1.29
(3", t), 1.93-2.19 (4H, m), 2.29 (3H,
s), 2.39 (2H, dd), 2.84 (1H, ad), 3.66-
T-4 | 476 1 |3.71 (2H, m), 3.88-3.95 (2H, m), 4.63
(1, dd), 4.68-4.74 (1H, m), 4.85 (1H,
dd), 5.32 (1H, s), 5.47 (1H, 4), 6.44
(18, d), 6.87 (1H, d), 6.98-7.00 (1H,
m), 7.07-7.12 (1H, m), 7.36 (1H, 4d)




2.8-2.9 (1H m, 3.65-3.75 (2H m, 1-37 510.5 3.85

(3H, s), 3.9-4.0 (1H, m, 4.65- 4.75 (2H, n), 4.85-4.9
WO 2bi5/08%2366. 9- 6.93 (1H, n), 6.98 (1H, s), 7. 0BETU2005/006540
(1H, , 7.4-7.45 (1H, m, 7.75-7.8 (1H, d) WO

2005/ 085236 PCT/ US2005/ 006842~ -108 No. Mr1l 1H NMR

(obs) CDC13 0.38-0.42 (2H, m, 0 63-0.71 (2H, m),
1,11 (9H, s), 1 23-1.35 (4H,__n), 1.88-2.20 (3H ),
No. 2| 3M+2. 45 (2H, 38 564 ) 2 - 2. 87 (1H, m,
3| §6b3)75 (2H, . 3.87-3. 56“% 4.62-4 73 (2H
m, 4.89 ((@bbl@l) 05951—71(1(b'| (e, o 801 $1H(3H),tY, QO
(LH, d),| 7. 99 29 (44, wmm),, 27268(GkH s0) GDRRO 1. 11
§9H s), 22 ZQ h%, 218@3228%2(Q%Ham 326§6 2. gg
I-5g 67§ 86| % ( %h % Z (% 8 (1H,
d), 5.45 %g g}g S 6 g;
71 05-7.2p 6H
df), 1.28%1" ? H f1%)28§§2é * ( (13H
sh 2 30d) 1y 7%4(1|-| dd\ 3_65- 7’)I-A(L
587. 4 (2H ,C 138 %60%~b40 2§§H m) 416@9n17%3 (2H] m,
4, 87 (1H aa) m3, 48 - @ZHl 3H7 g0ﬁ7lo&5(1mH n) 7. 22
(LH, brd/®s), 2718827145 @EIH ), 274232(.3M, (8F, 7. 80
1-6 (ILH1 2bud m),(BWBQ»(QH95m142G.6523“661(QBu,mcHB),
2| 75- 2. 1b3( BB-3np0CK2H, CaCHB),. 12. 42H, (&, #. 6CH2) ,
2l 77 (1H 4nmp1CKi2h, 3)504.8368814Hm)m sCH2, (CH),, 4.{37
(AH, m Im4#]l 8§54 %16H) 2 4 85 ,( ¥H20m7 .GH) (34, 64)(1H, d,
7.54 (1H, m)
(DMSO-ds) 0.95-1.01 (6H, m), 1.13-1.16
(3#, m), 1.80-2.10 (4H, m), 2.45-2.51
(5H, m), 2.74 (1H, m), 3.33-3.59 (2H,
I-7 1 461.1 ), 3.68 (1H, m), 3.95 (1H, m), 4.38-
4.44 (2H, m), 4.55 (1H, m), 5.55 (1H,
m), 7.25 (1H, m), 7.62 (1H, m), 8.27
(1H, m), 8.48 (1H, m), 8.63 (1H, m)
(CDC1l;) 1.02 (3H, d), 1.08 (3H, d), 1.28
(3H, t), 1.95-2.2 (4H, m), 2.4-2.5 (2H,
m), 2.55 (3H, s), 2.8-2.9 (1H, m), 3.7-
T-g | 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
(1H, d), 6.6-6.65 (1H, m), 7.2-7.25
(1H, m), 7.35-7.4 (1H, 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,
129 | 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 (1H,
m), 7.59 (1H, m), 7.81 (1H, d), 8.28
(1H, d)




CH), 5.58 (1H, d, CH), 7.09 (1H m aryl H), 7.32

(1H m aryl H, 7.71 (1H m aryl H, 826 (1H m
wOol®e5/08528 (1H, m NH), 9.58 (1H, m NH) ( DVMSOPCT/US2005/006540

0.95-1.20 (12H, m tBu, CH3), 1.75-2.17 (10H, m CH3,

COCH3, CH2)22.45 (1H, m CHO¥; 2.77 (1H, m CH2),

|-42 531.6 3.48-3.91 (4H, m CH2, CH), 4.31-4.70 (3H,

m f‘l—h 5. 556 (1H d - CH 7. 04 (1H m aryl H) 7.18

No. ﬂH aryl H), 7.41 (1Hgmue'y! H), 8.20 (1H, |d,
obsk 27 (1H_ d. NH). 9.39 (1H brs, NH WO
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1.78- 1. 95((#HmM2 . 28 062K 3Hid5) , 22845 (1 1Hiadd), 2.72
1_10(14,415 dg)|.3 FB2 3IBL(EWH m)l; 48. 8513 43m) (14, 36y 4. 39| (1H,
4. 41-A. P48 (M, o) 64 (94 4d31 51154 IﬁilH dd)
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535.4 m)|, .4, 36-4. g 4 1. 71
(1A, d) Sty Yy L " B3 (FFgmy gy J(ngjzﬁj?s 7172
1—11(?3}5 @ m) 112 -3 (2Ho.dd) g %ﬁ{‘ (DMBD) 0 95
( dd)| 3 -Ber® 7 h6(3EH,™) m3-8273-95 92K 4H) ), .07
(3H s), 4 239484(6124 (i) ,mP, 78. ¢3+£ . dH) (118, 51) 3. 62 1-45
821.4 (2H.99,(131,719®) 835 (&H, (1§, &) 356 4588(1H1H, |,

4.48-4. 59 2d) m7. 5L 568K 1Hr @), 78297 7(31, (dH, M,

1.59-7. 67(0MED-d) 0.8-Q01-08 O0®H, 1K) mML. 18 28H,1H d),
10.35 (1) ,9)1.75-2.00 (3H, m), 2.00-2.15 (4H,
m), 2.34-2.50 (1H, m), 2.80 (1H, m),

I1-121504.4 13 48-3.91 (7H, m), 4.40 (1H, m), 4.46-
4.70 (2H, m), 5.58 (1H, d), 7.81 (1H,
d), 7.00 (1H, d), 7.19 (1H, ad), 8.07

(18, 4d), 8.27 (1H, 4)
(CDC1l;) 0.98-1.09 (6H, m), 1.90-2.05
(4H, m), 2.35-2.56 (2H, m), 2.70-2.85
(1, 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 (24,
m), 7.18-7.25 (1H, m), 7.37+7.54 (1H,
2xd)

(CDC1l;) 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-141504.0 | (1H, 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)

(cpcly) 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)




W@ 200588786 ( 2H,

(CDC13 1.1-1.12 (6H,

2.0-2.2
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(1H, d)
(4H, m,
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(2H, m), 2.4-2.5
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1mLm44%QM%1mem;7Qﬁ(MV @H'NM1

6(1E7H,a)) , 8 125841E81d) (5H, ), 1.83-1.92
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Nh W A% W W N S G, S B R

2. 04-
95 (dH 1) smp; 33:6-3686 LibuMm) ,

G- dA4H0 .m-1 D 5GH 1) dd).,12. 7 (1,
6 (RH .1 (48, TRy 3. 784(4AH M, ImpD 277-3
3.9-3.95
(1H, 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),
8.22 (1H, d), 8.75 (1H, 4d)

480.

(CDC1l3) 1.13 (9H, s), 1.90-2.20 (3H, m),
2.35-2.44 (2H, m), 2.86 (1lH, dd), 3.56
(3H, , 3.72-3.74 (1H, m), 3.90-3.99
(1H, , 4.62-4.65 (1H, m), 4.69-4.70
(1H, , 4.90 (1H, d4), 5.36 (1H, 4),
6.94 H, d), 7.28-7.46 (4H, m), 7.71

s)
m)
)
1
(1H, dd)

Q~ 3 3

542.

(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-
3.94 (1H, m), 4.01-4.04 (1H, m), 4.62-
4.67 (2H, m), 4.88-4.91 (1H, m), 5.56
(lH, m), 6.46 (1H, m), 7.40 (1H, m),
7.54-7.62 (3H, m), 7.74 (1lH, m)

494.

(CDC1ly) 1.12 (9H, s), 1.29 (3H, t),
1.90-2.20 (3H, m), 2.36-2.43 (2H, m),
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, 4), 6.95 (1H, d4),
7.34-7.46 (4H, m), 7.71 (1lH, dd)

528.

(CDC1l3) 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-
3.95 (2H, m), 4.62-4.80 (2H, m), 4.89
(1H, d), 5.47 (1H, d), 6.45 (1H, 4),
7.43 (1H, d), 7.54-7.61 (3H, m), 7.73

(1H, dd)




4.46 (1H, t), 4.52-4.61 (1H, m), 5.54 (1H, d), 7.32
(1H, d), 7.43 (1H, dd), 7.81 (1H, d) , 8.25 (1H, d) ,
we2406/084% d) , 10.22 (1H, S) (DVSO) 0. 98- 1. 2BCT/ARRI05/006540
m tBu, CH3), 1.78-2.14 (4H m CH2), 2.44 (1H M
CH2), 2.78 (1H, m CH2), 3186-3.88 (7H, 1-51 567.4 m
CH3, CH2, CH), 4.38 (1H, M CH), 4.55 (1H, in, CH ,
67 (1H d_CH) =~ 558 (1H d_CH) 7 30-7 42 (2H
No. m Mutyll H), 7.60 (1H brsigpNgg 8.21 (2H, in, afyl
H, (olb#) [9.99 (1H, brs, NH).  (DVBO) 0.95-1.24 (12Hi
iin, tBu,| @i¥)1;) D.AG 238 (BH, MITHIH, 284 (1H |m
QH2), 2.|75.40H .70 Cf2) ,mB, 45-8890.04H,(3Hi nm) CH2, |CH),
4. 37 (1Hz ms5CH)454(58, Inb2 286742( 8K, (m1, CH), 4.70
1_23(15%8 s (35353501 (dd, ), CB+)65 6. 9% Q@H fy ,aryll H,
1.06- 7, 193(7361’1»3”@46‘@@{ "ﬁl 733 §8 345 Rﬁ) ‘aryll H),
8.20 (1H, H -1. ¢
(|6H n),% ﬁ%ﬁ g(%sé H%El ?é .5 |(1H,
n, 2.7- ? H n),
44 6 1R UU5<(:[*|_| d) 705 /1|_|
7.3-7. 35 22?$ 0 Beog (HH ) Tgle %PEHSH) 8. 49
(1H d),| AT ¥ 18P §4Eworboob/ 8B52347 PETHUSPO05/ 006540
o4 1%2 12-1}61@«/@9 JH( oBs) ¢DPRBCE - @89415/98(6H m,
T-241'322 1013 . 48+3 - 5§, (1H8OMD, 10.B6H3 - AR, (2HZ0M)1H, |,
2. 73 (1H,3 r98-8.58- 81B1 H2H, 4np6-1-88 498,0m3.,74 (|1H,
), 3.9 |(3H4n1HA. 8B;46495-72BR W)LH, 4m60Q {1BR2-m),
5.46 (2H,7S)4 (%u54m{1H, m), 6.48 (1H, m), 6.80 (1H,
(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-251578.3 | (48, m), 4.40 (1H, m), 4.55 (14, 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, d)
(CDC1;) 0.95 (3H, t), 1.05-1.15 (6H, m),
1.55-1.8 (3H, m), 2.0-2.25 (4H, m),
2.4-2.5 (1H, m), 2.6-2.9 (2H, m), 3.55-
I1-261494.5 /3.8 (3H, m), 3.85-3.95 (1H, m), 4.05-
4.1 (1H, m), 4.7-4.85 (2H, m), 5.5-5.55
(1H, m), 6.85-6.9 (1H, m), 7.4-7.6 (3H,
m), 7.7-7.8 (1H, m)
(CDC1;) 0.95 (3H, t), 1.05-1.15 (6H, m),
1.5-1.7 (3H, m), 2.0-2.2 (4H, m), 2.4-
2.6 (2H, m), 2.9-3.1 (1H, m), 3.4-3.5
I-27 1| 494.5 (1H, m), 3.55-3.7 (2H, m), 4.0-4.1 (1H,
m), 4.35-4.5 (2H, m), 4.6-4.75 (1H, m),
4.8-4.9 (0.5H, m), 5.35-5.38 (1H, m),
6.85-6.95 (1H, m), 7.4-7.55 (3H, m),
7.64-7.8 (1.5H, m)
(CDC13) 1.02-1.19 (7H, m), 1.22-1.28
(24, m), 1.90-2.21 (3H, m), 2.32-2.53
(2H, m), 2.95 (1H, 2 x dad), 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
x brd d), 7.31-7.42 (4H, m), 7.57 (1H,
2 x brd d), 7.70 (1H, 2 x dd)




m , 7.04 (1H, n), 8.27 (1H d), 8.
1.25 (3H, t), 1.99-2.01 (3H, s),
wa.26@/0828 dd), 2.79 (1H, dd), 3.2

1-55 535.0 (1H, dd),
(1H, m,
4.70-4.78 (1H, ), 5.56 (1H, d)
63-7 65 (1H__n) 8 00 (1H_ d),

3.47-3.51 (2H, m,
3.88-3.94 (1H, nyL06-64- 4.

40 (1H, d) (CDCL3)
2.30-2.39 (1H, m),

1- 3. 27 ( 1H, ray/us3003006540

3. 65-3. 75
68 (1H, m,

7.31-7.35 (5H, M),
876 (1H,_ d) (CDC13)

No. 1.

MY 3H t),

2.01-2. 03 (3Hz_nmid.

2.3s2. 37 (1H, m,
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2.25 (3H, s),
. 2.80 (1H, dd),

B8.27-3. 4

UCK@E) ny,83-@7971kBHdd)) ,3165231794( 2H,

1-56

545.0 m
1H, m,
1H, d), @}gsm)(lhg +269801 6197,

T-291) 508. 24- 73}28 A1H3 s 7. 99 éHBHd
CDC13) £ {9H,S), 413

,(631,8m)Y3H. .35+13586{3H90m( 1H1 .Bb-1.4664- 4. 67
QL. 1 1d). 801(@1#2@0 (bu]18mb., 22 . 6EHy B,

5./54
2Hz Bl 37749 (1H,

h ;%53‘4 §6d’;H,

B
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2H n)
4.65- 4.

e Flrana

3.74

N—r

)76
)

. 30- 2. §

1H, m,
1dogm ,

1 58 53024 30-65-58 7WHAHY) m) 2. 3087, 03H(1E) , m3, 88-

6. 93 (1Hm) ,d)4.,04-004 1ty . shy,
1H, br d)n)WO 2005/08562361 PCTAIS20056006840 (o . 51,

280 (81 0¢97 iH43m1 56 (1M,
91(%7-|-1b€:a) (2H, 28) ( 3H,
JZHSBmqu BHY2 - 39024H1HD) brs)

34.356-3.4% 0 sHH, 4mbA §164-3bVs) (24, 6f) 4.
4. 7% 193 CD.SHS.Pﬂﬁ,(1[‘B6d)3.926-(645fIlHa k
ymY, 22 81y 8%, (Tu/8

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 (2H
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 (3H, ), 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
(3H, m), 2.13-2.21 (1H, m), 2.32-2.54
(2H, m), 2.94 (1H, 2 x dd), 3.57-3.68
(18, m), 3.83-3.87 (1H, m), 4.02-4.09
I-321494.3 | (1H, 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 (lh, 2 x brd d), 7.30-7.45
(48, m), 7.52 (1H, 2 x brd d), 7.70

.

s),

3.94

14

rd)

(1H, 2 x dd)




-112- No. M+l (obs) 1HNVR (CDCL3) 1.13 (9H, s) ,

1.29 (3H, t)

wa 285/085286, ddj ,
3,87-3.94 (1H,
4.62-4.78 (1H, m,
7.

520.5 m,
brs),

6.92 (1H, brd),

7. 33-

1.76-1.90 (3H, m,
2.83 (1H, dd),

n,
46 (3H,

2.00 (1H, brd),

3.66-3. 74 (1H, PCTA82005/006540
4.15 (1H, s),
4199- (1H, d),

4.54 (1H,
5.46 (1H, d),
7.69 (1H, brdd),

7.77 (1H. brd) (CDC13) 1 12 (9H, s)

1.26-1.31 (3H

No. ) M#143-1.45 (1H, n), e}h_(ﬁjl—k brs), 1.99 (1H,
br@ks».|06 (1H, m, 2. 23 (3 2.34 (1H, brdd),
.83 (1H, (mMsim) 0 17 60(HT7. &, 3CA1) ( 1B, 8br $RH, 3mb6- 3. 74

1H m,| c®2B7-6.95-1 11D 012H4.1112-éH39 tbHcym), 4.53
1H, brs)y . 7565-78 76416 1Hy, M2 #, 98 . 461k ud) m, 5. 45-5. 47
brlHj n, a?s 9(:}(22? 2b7§|)(11§§19 (7& E"k 7. §7 (gégcm)

1‘331.5%43(%, 7 gc?;itscp 39 (1H 1),
1.77-1. 45 3H g d)5§ é §(3H m .
b.75-2. 44, 2{ g%g 1.5 3.72

1H,nr).49%0 0-Bhrq 5%451
1H s).| % Y A (71#‘5@1}14 9 ?{ 8 (1H,
1y, 705 J(HermNHb 2% 33H(18) d7 NE) (14 4y 7[73
1H, d),| M0 (A9 ;2% 822H 11P«|, §§13(CD€113) 1.15
OH, s).| 1. B(BHALt}4H, 1m35CI(I$H, @) 381(3H1. 85 (3H| m),
1.8- 1.95H3BH, 39402 052. 11¥1Hp, mrsp2CB22.,42.70H, |m),
2.65-2. 7% (4, (1§, @, 8aPo9CcH2H? B05763( M, (4, 3.05

I-34 (P48 s),| 3, T2 8 ¢HH, 439 B18;4m) C&M, @).554.2 (1H,

$), 4.58 (H, ms)cup, 74468 (1K, M .chH)Q 61Hg d), 5.5

(1, 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)
CDC13 1.00 (3H, d), 1.10 (3H, &), 1.27
(3#, t), 1.90-2.19 (4H, m), 2.34-2.45
(2H, m), 2.79-2.87 (1H, m), 3.65-3.71

I-35 5710 (2H, m), 3.84-4.93 (2H, m), 3.92 (3H,
s), 4.56-4.70 (2H, m), 4.82-4.88 (1H,
m), 4.45 (1H, d), 6.69 (1H, d), 6.99
(1H, d), 7.16 (1H, d), 7.27 (1H, t),
7.37 (1H, 4)
(DMSO) 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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1H, m)

I-65}530.9

(
(DMSO) 0.91-2.40 (23H, m), 2.95-3.40
(2H, m), 3.51-3.81L (5H, m), 4.00-4.71
(3H, m), 5.29 (1H, m), 6.80 (1H, 4d),
7.00 (i, &), 7.19 (1H, t), 7.94 (1H,
d), 8.48 (1H, d)

1-66 | 522.8 |m), 3.50-3.80 (3H, m), 4.15 (1H, m),

(DMSO) 0.95-1.20 (12H, m), 1.24-1.40
(2H, m), 1.41-2.40 (6H, m), 3.05 (1H,

4.60 (1H, m), 4.70 (1H, d), 5.30 (1H,
s), 7.28-7.50 (4H, m), 8.35 (1H, 4),
8.48 (1H, d)

T-67 | 577.5 |brdd), 2.99 (1H, brs), 3.69-3.76 (1H,

‘cpc13) & 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 (1lH,

m), 3.89-3.97 (1H, m), 4.11-4.31 (2H,
m), 4.53 (1H, brs) , 4.65-4.76 (1H, m),
4.95 (1H, 4), 5.45-5.47 (1H, m), 6.75
(1H, brd), 7.67-7.69 (2H, m), 7.78 (1lH,
brs), 7.92 (1H, m) , 8.55 (1H, brd)




HO Example I11-11 (S, S, S) - (35 - (d- [ (25 -
(2, 4-Di chloro-benzoylamino) -3-nethyl-
woabosrogsdse pyrr ol i di ne- (2S)-carbonyl} PCT/US2005/006540

-am no) - 4- oxo-butyric acid d O'YHNOHH d :~r OH
0 TNHO Exanmple 11-12 {88 S) - (39 - ({1- [ (29
- (2, 5-Dichloro-benzoyl aneno) - 3-nethyl -
butyryl]-pyrrolidine- (2S)-carbonyl }
No. [ aM#ho)|-4-oxo-butyric am%uiggg c~HNOHd|O0ON
H(obls® WD 2005/ 085236 PCT 5/ 006540 -119 Exanpl e
IT- 13 (|Scse1d) r.108Yor, (HI; [.68SL.33(33H,
6-Di chl %0 benzoyl am neds - 3nfret hyba-1.83 (28,
but yrylilz Pyrg qjlld rp; Q;I% cagb@@yl hHan}nlyo) 24-3@<o-butyr
|cacid§g é—i ﬁk 131-14 (S S,
- _Sg%ﬁémd( ;2 o (& Mibhé' ﬁeﬂz?' ar o)
but yryl{]® p’yr osj (ﬂ%ﬁ_‘ b oxo-but r
c acid™ 5{ (? N H428éy %'1 s,y
S) - (3 "59 ,1 dr, P st Ry, ((éHS)
L et hyl |- )_,3 67 7.69° (2H, m) (1H,
car bonvlbr%l)m n?ﬂﬂauflﬁrvlﬂi pyPr 8bi dllﬁe @OZQX -carbonyl ) -a
M no] - 4- (ed@khutyrie &Hds), 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, qg), 2.83 (1H, 4dd), 2.99 (1lH, brs),
I-69 | 591.5 |3 69-3.76 (1H, m), 3.89-3.96 (1lH, m),
4.11 (1H, s), 4.53 (1lH, brs), 4.66-4.77
(1#, m), 4.95 (1H, 4), 5.48 (1H, 4),
6.76 (1H, d4), 7.67-7.74 (2H, m), 8.80
(1H, s), 7.90 (1H, d4d), 8.58 (lH, 4)
(cpcl3) 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 (1lH, brs),
-70 | 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, d)
(cpcl3) 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
(1, 44), 2.98 (1H, brs), 3.68-3.77
I-71|535.6 | (14, m), 3.89-3.97 (1H, m), 4.11 (1H,
s), 4.54 (1H, brs), 4.67-4.74 (1H, m),
4.95 (14, d4), 5.48 (1H, d), 6.64 (1H,
brd), 6.78 (iH, d4), 7.54 (1H, dd), 7.71
(1, brd), 7.78 (1H, d)




OO0 " NNHOHH OH ONHO Exanple 11-16 (S, S, 9)
- (3S) - [ (1-{3-Methyl- (29 - [
wWO200585036 - pyri di ne- 3- PCT/US2005/006540
car bonyl ) -am no] -butyryl }-pyrrolidine-(2S)-carbonyl)-a
m no] - 4- oxo-butyric acietl50 - HNOH NOH ONH
0 WD 2005/ 085236 PCT/ US2005/ 006540 -120 Exanple 11-17
(S, S, S - (39 - [ (1-{3-Methyl- (2S) - [

No. |(3a#Ethyl -thiophene-2 - ) -am no]j
- bl Y|} - pyrroli di ne- (2%?Ir carbonyl) -amno] -4-

ox0- butlyfancia) d DE4GH, &, O NG 03mExampl e 11-/18
(S, S |9, 35((35@) ey [ {5 6(2(@{ mp,(2,.631.7

-Dichlgr &ﬁd'W?sz%_Qﬁféﬁﬂylé) ambigl 05 (1H,
- 3-met 1 r(ﬁ+ll diyne- é % ga@gowlﬂ) amno] - 4
ro7p 15 2x0 HY w'zc éﬂ% 1000 3060 (N Gy, sHy ON H O

(1H, m), 3.9-4.0 (1H, m), 4.1 (1H,
s), 4.45 (3H, s), 4.7—4.8 (1H, m), 4.9-
4.95 (1H, m), 5.55 (1H, d), 6.7 (lH,
d), 6.85 (1, d), 7.65 (1H, 4), 7.75
(1, 4), 7.82 (1lH, s)

(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



Exanple 11-19 (S, S, S) - (3S) - [ (1-{ (2,95 - [ (3,
5-Di chl oro-pyridi ne- 4-carbonyl) - am no] -3-nethyl
wohoisysyass - pyrrol i di ne- (2S)-carbonyl)-am noj - 2€T/US2005/006540
oxo-butyric acidcl 0o N~IY_)~HNKOHcl OH O
N HO Exanple 11-20 (S,-8.6S) - (35 - ({I- [ (2.9) -
( 3- Met hoxy- 2- net hyl - benzoyl amrio) -3, 3-
di met hyl - butyryl ]-pyrrolidi ne-(2S)-carbonyl
vacuo} - afhaoyed4idpgowapuEyr ¢eaperdted wWith QQ¥%§¢t¥9hT$¢1H

I
afforgs¥¥1)§290?{l.osg§§ %S%Sszgo\?égggié%ildlz(%ﬁf orgggl%zlzg-
Yleldj (2 nEtgngo | ami no) - but yryl rroli car bon

hox
[01789/|} S%mﬁe)lné‘\ét% fo%ERiE) 6 ¥oL i Iﬁqfﬁr %ﬁ?\ﬁ%ﬁ# €15 N H
prepag%gEﬁgnﬂhﬁhéas2@uﬁ§%a§t1§ily é@@hlax(&%'ﬁhdé@ﬂdeséﬁhbed

-nmet hyl -benz oyl am no) - 3-
in Examphyllmuﬂyryl] pyrrolidine-(2S)- carbonyl} am no) - 4- ox
o- butyric acid O HEN oH -9 OONH
xample I1I=2

(S,S,S)—(35)—({1~[(25)—(2—Chloro—benzoylamino)—3—methy1—

butyryl]-pyrrolidine- -carbonyl}-amino) -4-oxo-butyric acid

K}f;

Example II-3

cl O

(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
0
@jg i
N N
HO? on
H
07N
H o



HO Exanmple 11-23 (S, S,
S)-(39-({1-[(2S)-(3-Methoxy-2-net hyl

- benzoyl am no)
WO 26005/085236 PCT/US2005/006540
thi azol - 4-yl - propi onyl ] -pyrrolidine-(2S)-carbonyl}-am

no) -4- oxo-butyric acid ~187> MeON OOH 6 ~ HNO
H ONHOExanple 11-24 (S, S, §) - (35) - ({1- [
(2S) - (2-Chloro-benzoylam no) -4, 4, 4-
trifluoro-butyryl] Example ITI-5

(s, 5, BV O I R e s o B 905 bes 236

benzoRCEMISA) 058065240 -pyvi22 1 Edamph€ 25} 25 {88, } Smind BS)-
({1- [ (2S) - (2-Cnloro-benzoyl am no)

0X0- bu@l&%%ﬁ@ll%-w

propi onyl ] - pyrroll,lene (2S) - car bonyl ) - am no) - 4- oxo- but
yric acid f S)) ONO HNOH OH ONHO

Exanpl e 11-26 @/‘L ? ﬁ;

Example IT-6

(8,5,8)-(38)-({1-[(25) - (3-Hydroxy-2-methyl-benzoylamino) -3-
methyl-butyryl]-pyrrolidine-

butyric acid

(28) -carbonyl}-amino)-4-oxo-

Ho OH
o” N
H

Example II-7

(8,8,8)-(38)-({1-[(28) - (3-Amino-2-methyl -benzoylamino) -3-
methyl-butyryl]-pyrrolidine-(25)

butyric acid

—carbonyl}-amino)-4-oxo-

HN o )
N NE OH
0
o N Yy
H

Example II-8

(8,8,8)-(38)-({1-[(25) -

(2,3-Dichloro-benzoylamino)-3-methyl-
butyryl]-pyrrolidine-

carbonyl} amino) ~4-oxo-butyric acid



(S, S, S - (35 - ({1- [3, 3-Dinethl I- (29 -
(2- met hyl - benzoyl am no) - butyryl]-pyrrolidine-

w0 28)5/08523bonyl } - am no) - 4- oxo-butyric acid 0 OPCHUS205006540
OHONHO Exanple 11-27 (S, S, S) - (39 - ({1-
[3-Methyl - (2S) - (2-tritiweronet hyl benzoyl am no)
-butyryl]-pyrrolidine- (2S)-carbonyl) -am no) -4-
oxo-butyric acid CF3 0 o HNOH OH OHO Exanple
11-28 (S, S, S) - (3%xamgye-IT-2S) -

= ] : T

(5,8 'é’ﬁt‘?ﬁﬁ? f‘q;i??ﬁg%&?ggq (o%é)or e 535%%3? ;Lﬂékoﬁg)tw 0x0- but yr

benzoyd a2Gind ) ~G-m@ ¥ - thirOH | -Pytdro1 Nakne -0 .20054 O8&236 ) -
°CT/ US2005/ 006540 - 153 Exampl e 11-29 (S, S, S) - (39

amino) A px-ButyIBemECAF - (2S) - (2-tr3fl uoronet hyl -
benzoyl am no) - but n:yl -p rroI i di ne-(2S)-carbonyl}-amn
0) - 4- oxo- butyrlcF HaoH OH ON
f;OH

Example II-10

(8,S,8)-(38)-({1-[(28)-(3-Chloro-2-methyl-benzoylamino) -3-
methyl-butyryl]-pyrrolidine- (25)-carbonyl}-amirno)-4-0oxo-

cl 0 o
N N? ﬁ:OH
0 H
N
A

Example II-11

butyric acid

(S,S,S)—(BS)—({l—[(23)—(2 4-Dichloro-benzoylamino) -3-methyl-

butyryl]-pyrrolidine- ( carbonyl} —amino) -4-oxo-butyric acid

Example II-~12

(S,S,S)—(3S)—({l—[(23)—(2 5-Dichloro-benzoylamino)-3-methyl-

butyryl]-pyrrolidine- ( —carbonyl}-amino) -4-oxo-butyric acid

@*)ﬁ?g;



Ho Example 11-30 (S, S, S) - (35S - ({1- [ (25 -
(2- Chl or o- 3- net hoxy- benzoyl am no) -3, 3-
wdizoestosyd3e but yryl ] - pyrrol i di ne- (2S)-car bonyl } - BATS2004/4006540
oxo- butyric acid OO OO "~-HNOH OONHHDO
Exanmple 11-31 (S, S, S) ~-118S) - ({1- [ (29 -
(2- Fl uoro- 3- net ho) , y- benzoyl am no) -3, 3- dine
thyl -butyryl]-pyrrolidine-(2S)-carbonyl}-am no)-4-oxo-
butyric acid Me0 F Eppde dH -3 H ONHo Exanple
- S, (S 3 S _ _
(s,s,%%?gﬁnggigggf%g? &%b%ﬁ ééigr& ﬁgé%oylamlno -3-methyl
butyr@EmZpyfﬁﬁlmdln3r$2dbne&hybnph}yamiiepdeodebmijﬁﬂﬁ-acid
car bonyl } - am no) - 4-gxo-butyric acid F3C 0 d O o HN
(r)H ONHO WO 209 /p8 CI;U82005/006540 -124
Exanpl e 11-33 (S, @ (h1l- [ (29 -
( 2- Chl or o- 3- cycl oprl'ﬂ)x -
benzoyl am no) - 3, 3- di net hyl Cbut,'jy IH] pyrrol i di ne-(2S)-
car bonyl } - am no) - 4- oxo-butyric acid d OHOHd OH O
NHO 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-

A 2
L’;IU\H N OH
oi
S o
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-

A { 3
! T NN OH
N o H
07N
H o

oxo-butyric acid



Exanple 11-34 (S, S, S) - (39S - ({1- [ (29 - (2
-Chloro-3 -nethyl -benzoylamno) -3, 3 -

wdizoestosyd3e but yryl ] - pyrrol i di ne- (2S)-car bonyl } - BATS2004/4006540
oxo- butyric acid d OHOH / OH ONHO Exanple
11-35 (S, S, S) - (3S) --L20- [ (29 -
(2-chl oro- 3- net hoxy -benzoyl am no) - 3-
nmet hyl - but yryl ] - pyrrolidine-(2S)-carbonyl }-an no) - 4-ox
o- butyric acid d @Eemle (THINOH OH OHO

(8, S, s'“:;xa(g% orfﬁlﬁ ﬁ?tﬁgls) 2%) (ﬁf 5ne<:%1|yl—[th(1%§hene—2 -

enzoyl a
carbonyﬂnadmﬂmmﬂu&yﬂy&iypyppykrduﬁdlbéS)2Garbﬂnykknan1Bﬂﬁlﬁe] -4~
oxo-, butyric acid d OO |l HNOH OH OT. HO W

ox0-busyFEogsHise PCT/ us2005/ 006540 -125 Exanple 11-37 (S,

S S - (35 - ({1- (2- chloro 4- met hoxy -benz
(3 al

oyl am no) - 3-
met hyl - butyryl ] - py ®|I

Ei% @Hrbonyl} am n(>)-4-o0
X0- butyric acid

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
Cl O o
N N
o}
07N H
H

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-

Cl o o
T N
N = m N OH
Cl (0]
0" N H
H

Example II-20

oxo-butyric acid

(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 YN on
0
0O N H
H o

butyric acid



QI~HNOKH OH OT. H Exanple 11-38 (S, S, S) -

(3S) - ({1- [ (2S5 - (2-Cnhloro-3-cyclopropyl net hoxy -
woemsmgsaei no) -3, 3-di met hyl -butyryl]-pyrrol i dPAQBAIS2005/006540

(2S)- carbonyl }-am no)-4-oxo-butyric acid OC o HNo

OH OHONHO Exanple-12139

(S,S,9-(39-({1-[(2S)-(2-Chl oro- 3- hydr oxy

- benzoyl am no) - 3, 3-

di met hyl - butyryl | - pyExelPdenél¢25E) - car bonyl } - ani no) - 4-
.5 BB R € 0y M08 % oo,

methok@-pBhaboidmaae) abudgryherpeytaiidohe-32S) ~carbonyl 3 -

. nmethyl-butyryl]-pyrrolidine-(2S)-carbonyl}-am no)-4-ox
amln%-‘ble}giprca&&fid d OO H I HNOH OH O1\ o0 HO
WD 2005/ 085236 PCT/ US2005/ 006540 -126 Exanple 11-41

(S, S, S - (39 - ({1- [ (29 - (2-Chloro-3-acetam do

- 0
-benzoyl ami no) - -0 [ . {:F o
N x N OH
N Y
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-

\Sl)
MeO :l 0 é“ o
N N? ﬁon«
O o H H
0

Example II-24

oxo-butyric acid

(S,8,8)-(38)-({1-[(28)-(2-Chloro-benzoylamino)-4,4, 4~
trifluoro-butyryl]-pyrrolidine- (28)-carbonyl}-amino)-4-oxo-
butyric acid

Cl o _CF3

(0]



3, 3-di net hyl - butyryl]-pyrrolidine-(2S)-carbonyl}-amno

)-4-0x0- butyric acid Od oHN~o0o i HOH ONOMH
wol205/085%aapl e 11-42 (S, S, ' S) - (35 - ({ 1- PCTASBI54006540

(2 -methyl -3-acetam do -benzoyl ani no) -

3, 3-di et hyl -butyryl]-pyr1obidi ne-(2S)-carbonyl }-am no

)-4-0x0- butyric acid HNH&N O N HOOONMHDO

Exampl e 11-43 (S, S,S)-(3S)-({1-[(2S)-(2-chloro

-4- acet am do - benzoyxammpbde-I1-25

o A P R S e R a1
propic%?ﬁmm;@xﬂolﬁ%l(& &8s S)carb%ﬁ)yl}—%irﬂlno[ {2Yxo-butyric

2-fluoro -4-acetam do -benzoyl ani no) -

acid 3, 3-dimethyl -butyryl]-pyrrolidine-(2S)-carbonyl}-anino
)-4-o0xo0- butyric acid WO 2005/ 085236 PCT/ US2005/ 006540
-127 - o HNO HN OH OH

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



Q- OHO Exanple 11-45 (S, S, §) - (395 - ({I- [ (29
- (2-fluoro -4-acetamd(r) -benzoylam no) -

wa@a-2005t085236 but yryl ] - pyrrol i di ne- (2S)-car bonyl } - 2BATMS2004/4006540

oxo- butyric acid Fo JNO HNOH OH Ql- OHO
Exanpl e 11-46 (S, S, Sy123€3S) - ({1- [ (29 -
(2-chloro -4-isopropyl oxy - benzoyl am no) - 3-net hyl
-butyryl]-pyrrolidine- ELZ S) - car bonyl } -

am'no) 4- 0X0- butyrE@a@@@éﬁ-émHNO—l OH ONHO

(8,5, 8 (2(%2% o@%tl [33 h{/?ﬁ.&r&éth h- (s |S')a r%'—r;é%:}flho(:%%thyl—

benzoyi%ﬁiﬂﬂ'nﬁdﬁﬁrﬁﬂm%ﬂyﬂﬂoﬁmTMﬁﬁlm8k>¢a8pooaﬂboamlno) -4-
yl } -am no) - 4- oxo- butyric acid d O ~ -~r HO' HN
0x0- but&-lflcoar‘FJ@N H O Exanple 11-48
(S,'S,9-(39)- ({I-[éﬁ@ 2-chloro -4-nethoxynethyl -

benzoyl ami no) - 3, t yl utyJ'yI] pyrrolidine-(2S)-
x
8 o)

car bonyl } - am no) d WO 2005/ 085236
PCT/ US2005/ 006540

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—

cl
MeO o # o
Cry 'y L
(o]
0" N H
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
YR
0 H
°" N

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

xe OC?A K ? K:OH



Cl ONNOH HOH ONHO Example 11-49 (S, S, S) -

(3S) - ({1- [ (25 - (2-chloro -4-isobutyrylamdo -
woemsmgszaei no) - 3, 3-di net hyl -butyryl ] -pyrrolidi ReTURB)05/006540

car bonyl } - am no) - 4-oxo-butyric acid d 0 SAo HN' -

HNOH OH ~ o HO Examphe 11-50

(S,S,9-(39-({1-[(2S)-(2-chloro -4-acetam do

- benzoyl am no) -

3-cycl ohexyl] - pyrrolEﬂBmplQZSI géar bonyl } - am no) - 4- oxo-

(S, S, %Yt§§s§ -(31q ?(9% ?NCFlegoS? CYF%OPrﬁPXrO%Yll 51 (S,

benzogiaﬁEhB@XBCQLB@ﬁhhh?ﬂn@utyryl] -pyrrolidine-(28) -
enzoyl am no) - 3, 3-di net hyl -but yryl ] - pyrrolldlne (29) -
Carbo@ﬁﬂboﬁVPPDénﬁn@¥D4b@%§IBGt9?9@ aci d O~0O HNI HN

OH OH OHOOHDO les11-52 (S S, S - (39 -
({1- [ (29 - ( - y()benzoylan1no) -
3,3-dinethy|-bu5§eyl carbonyl) am no
) -4-0xo- butyric aC| O 5/ CT/U82005/006540
-129-

Example II-34

(S,S,8)-(38)-({1-[(28)~-(2-Chloro-3-methyl -benzoylamino)-3,3-
dimethyl-butyryl]-pyrrolidine- (2S)-carbonyl}-amino)-4-oxo-

A K}
’ (9]
0 H
) O N
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 ¢l
0 0 ]g; o
YR
0 N H
H o

Example II-36
(S,8,5)-(35)-({1-[(28)-(2-Chloro-3-ethyl -benzoylamino)-3,3-

butyric acid

dimethyl-butyryl]-pyrrolidine~(28)~carbonyl}-amino) -4-oxo-

Clo#
LZ:E I 0
N (Dr{i?‘!::OH
0~ N H
H o

butyric acid



C, o000 HOH OONHHO Exanmple 11-53 (S, S, 9S)
- (3S) - ({2- [ (25 - (2-chloro -6-am no
wohesasyi3am no) - 3- PCT/US2005/006540
nmet hyl - butyryl ] - pyrrolidine-(2S)-carbonyl }-an no) - 4-ox
o- butyric acid d o HOLA5N OH NH2 0O o NH HO
Exanpl e 11-54 (S,

S S) (39)-({1-[(2S)-(2-chl oro- benzoyl am no) -3, 3-di meth
Example II-3

I b -
(5.5, SE LR R BT éﬁ%ﬁfgaﬁﬁ%¥h}>ﬁ98 i
methyl(Bﬁ&yf&?iEbgﬁ&elemhéhQXyQQCHEbhyylbeamDybam4ﬁbxd%3 d
i met
butyrlﬁu%‘%él] 2- (1S, 4R) - aza- bicycl o[ 2. 2.1 ] hept ane- ( 3S) - carb
onyl } - amno)4oxg-|bt caC|dCI—BOOOHNC]—| ~ 0
ONHO Exanple -5

(3S)-({2- [(28)\( oyl a no)-3,3-dinethy|-bu
tyryl]- OH
2- (1S, 4R) - aza- b| cycl 0[2 201] H 3S) - car bonyl } - am
no) - 4- oxo-butyric acid V\D O 08%236

PCT/ US2005/ 006540 -130 cl
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
"@f"ﬁ i
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-

o o
LD S
HN N ON? OH
Od\ 0" N H
H o

butyric acid



NNCOH HOONHHO Exanple 11-57
(3S)-({2-[(2S)-(4-Acetyl am no-2-chl or o- benzoyl am no) -3

W0 26005/085236 PCT/US2005/006540
di met hyl - butyryl]-2-(1S, 4R) - aza- bi cycl o[ 2. 2. 1] hept ane-
(3S)- carbonyl }-am no)-4-1-butyric acid d OO0 ON
OH 4X H/'NI OONH AN HH O Exanple 11-58
(3S)-({2-[(2S)-(2-Chl oro-4-propionyl am no- benzoyl am no
) - - Example IT-41

3,3
di met hyl - put - 25 4R) - aza- bj 2 j
5, ST BV 2 0 AR sege bl ushol 2 eming
3, 3- At h{1 @ Nt H-8r Ex B €e 112 $P-carbonyl} -amino) -4-oxo-
(3S)-({2-[(2S)-(2-Chl oro-3-isobutyryl am no-benzoyl ani n
butyripy-3¢Bd
di nethyl -butyryld-2- (1S, 4R) - aza-bi cycl o[ 2. 2. 1] hept ane-

(3S)- carbonyl }-al ng) - 4-gxo-butyric acid d o 0O NIN
OH O1/ ry OHHY O 11e 60
(39)-({2-[(29)-(2- r X Bﬁnzoylamno)-S,S-d
i met hyl - Hod

butyryl]-2-(1S, 4R) - aza- bi cycbo[ 2" T] hept ane- (3S)-carb

onyl }- am no) - 4- oxo- butyric aci "4 v 2005/ 085236
PCT/ US2005/ 006540 - #3151 O ©r-42

(S,8,5)-(38)-({1-[(28)-(2-methyl -3-acetamido -benzoylamino)-

3,3—dimethyl—butyry1]—pyrrolidine—(28)—carbonyl}—amino)~4—oxo—

OHN é/&rd#o:?hl tfo
07N (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 Ojt
ot i
HN N ON? 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



~ONNOH I/ HOOHHO Exanple 11-61
(3S)-({2-[(2S)-(2-Fl uoro-3-net hoxy-benzoyl am no) - 3- net
waypbos/ossasyryl | - 2- (1S, 4R) - aza- bi cycl o[ 2. 2. 1] hepramnast@s/006540
S) - car bonyl ) - am no) - 4-oxo-butyric acid F OO N O I,
OH O O Exanple 11-62-127-
(3S)-({2-[(2S)-(4-Acetyl am no- 3-chl or o- benzoyl am no) - 3
3

di met hyl - butyryl ] - 2F( 16 - aza- bi cycl o[ 2. 2. 1] hept ane-
(3S)- carbonyl }- a t c acid 00 NOH O
I/ x 0 OH ANHN OHEx @8 (39) - ({
2-[(2S)-(3-Chl gl 4- propi d?1y -Hi)enzoyl am no) - 3, 3-
di met hyl - butyryl]-2-(1S, 4R) - az ycl o[ 2. 2. 1] hept ane-
(39) - carbonyl} am no) 4- 0X0- butyrlc acid 00 ONO
I/ OHHO PCT/ US2005/ 006540

(s, 5, 938353, ié%% Gﬁoqu. uero, - -yfsgra@onﬁ peazoylanino) -

3 meth@ﬂhbhtyryl] -pyrrolidine- (2S)-carbonyl}—amino) -4~oxo-
buty I] 2- (1S, 4R) - aza- bi cycl o[ 2. 2. 1] hept ane- (3S) -carb
.bUtyrlSnﬁlF}L ami no) - 4- oxo- butyrl c acid ~~0 0

HN ﬂON OH
Oé\ 0N H
H o

Example II-46
(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
0 N N?(:OH
o H
0" N
H o

Example II-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
(S8,5,8)-(38)-({1-[(28)~-(2-chloro -4-methoxymethyl -

butyric acid

benzoylamino) -3, 3-dimethyl-butyryl]-pyrrolidine- (2S) -

carbonyl}-amino) -4-oxo-butyric acid



HOOHHO Exanple 11-65

(39)-({2-[(2S)-(4- Ami no- 3-chl or o- benzoyl am no) -3, 3-di m
wethnsl085236 PCT/US2005/006540

butyryl]-2-(1S, 4R) -aza-bi cycl o[ 2. 2. 1] hept ane- (3S)-carb

onyl }- am no) - 4- oxo- but yik8-acid OO N NOH HNH

H2ZN I/ OO H O C Exanple 11-66

(39)-({2-[(29)-(4- Arglno- 3- chl or o- benzoyl am no) - 3- net hy

- 0
butyryl]-2-(1S,AR i@c \2.
onyl }- am no)-4¢9@ﬁri d
OO0 Cl [0179] The chara%to' itbn data for
conpounds Il1-1 to 11-66 is Summly zed in Table 4
bel ow and i ncludes HPLC, LC/ M5 (observed) and 1H NMR

data. 1H NMR data wEzamBls Add49t 400 Mz, and was

(5,5 RS Gdar SRR = R S e e
benzoyfl(aﬁmﬁei )est, 8d dargrbyridSHuafy ryRdr-mutar dlidisecodiZdiing to

dN [ Na. hs) ''H NWR (DMSO- d6
carbor@zlé‘z%%lrl@g% e%-w%yggcg(a%%sg(sH m, (2 10 (3H? s),

. 1] hept ane- (3S)-carb
@ NOHHHHH2N |

3.0 (1H, m, 3.63 (&H 4 379(3H s), 3.88 (1H
11-1 462.1 m), 40 5 1H m 4.40- 4.44
(2H, m, 5.45 (%4#\17 7.00 (1H, d),
7.19 (1H t), 7 1H blos 3a850(2H m
(DVBO d6) 0. 95-@’ (6H n) O1. 87-19. (5H m, 3.00
(1H, m, 3.64 (1H m), 11-2 452.0 85(1H m, 4.04

(1H, m, 4.25 (1H, Example ITI-50
(S,8,5)-(338)-({1-[(28)-(2~chloro -4-acetamido -benzoylamino)-

3-cyclohexyl]-pyrrolidine- (28) -carbonyl}-amino) -4-oxo-butyric

acid

cl o
ot i
HN H J N? ﬁot—l
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 ON?ﬁ;OH
4\0 0” N H
1 H 0

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



m, 4.40 (1H, ), 4.47 (1H, m), 5.45 (1H m,
7.34-7.49 (4H, n), 7.78 (1H, n), 8.40 (1H, n), 8.64

WO 2b05/08323¢ DVSO- d6) 0. 94-0.99 (6H, n), 1.87-2. 09CT(U52405/006540
m, 2.30 (3H, s), 2.90 (1H, m), 11-3 432.1 3.64 (1H,

m, 3.88 (1H, m), 4.03 (LH29+), 4.30.(1H m), 4. 44

(1H, nm), 5.45 (1H, n), 7.19-7.33 (4H, m, 7.77 (1H,

br s), 8.35-8.40 (2H, n) (CD30D) 1.05-1.18 (6H, m,

2.00-2. 30 (5H 2.52-2.75 (2H, m), 3.66-3.83 (1H,
m, 3.92-4.03 ( 24264351144480(1H m,
4.45-4.55 (1H m £l6 (1H_Prr), 4.78-4.85 (1H,

m, 7.13 (1H, t) ,
(1H, d), 8.69 (1H
1.95-2.26 (5H, m, 2. 54 20 M), 3.73-3.84 11-5
502.0 (1H, m, 3.99-4.06 (1H , WM.21-4.32 (1H, m,
445453(1Hm) 460470 (2H n),730447(2H
m, 7.54-7.64 3092098(6H ,

5,y EF St LA 3 Lo g 0l By 55

methy{ bty #-dirfdH amhe-5245- Cétilbbnm} 6m6Bo( - onpr
6.82 (1H, m, 7.01 (1H, n) .81 (1H, ), 8.25 (1H,
butyrgy aglido (1H, n), 9.5 (1H, V\D 2005/ 085236
PCT/ US2005/ 006540 1;1,3- | No. (obs) 1H NVR ( CD30D)
1.02-1.18 (6H, m 1. g8 A(5hb_m, 2.39 (3H s),

57 (1H, t), 8.00
S@0H15 (6H, m),

2.50-2.78 (2H, 24 75 3.83 (1H, m,
4.00-4.10 (1H, m =2 2rt 32f 1 , 4.45-4.52 (1H,
m), 4.60-4.65 (2H, nyH27. 89O . H m ( DVBO- d6)

0.94-0.99 (6H, m, 1.71-2.12 H 0]
Example II-54

(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 N N OH
H o S N 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



(4H m, 2.33 (1H, br s), 2.67 (1H br s), 2.94-3.07

(1H, m, 3.61-3.69 (1H 11-8 446.0 m), 3.82-3.87 (1H
waopeoshsf364. 10 (1H, m), 4.19-4.28 (1H, m, 4. BOTASABS/006540
(2H, m, 5.42-5.47 (1H, m, 7.28-7.30 (1H, m,
7.37-7.40 (1H, m, 7.68-1382 (2H, m, 8.77 (1H d)
(DVBO-d6) 0.94-0.99 (6H, m), 1.86-2.09 (5H m, 3.00
(1H, m, 3.65 (1H m, 384(1H m, 4.05 (1H, m,

4.24 (1H 11-9 519.9 . (1hb n) 4.51 (1H, m,

5. 45 (1H m, 7. 7- 77 (1H, d), 7.90
(1H, , 8.40 ( . ( 8)*(D|v50d6)
0. 93- 99 (6H, d) 1o7 5H m 2.29 (3H
s)297(1H br s), 3.62-3 385388
11-10 466 0O (1H, m, 4.00-4. 32 2H br , 4 41- 4.53
( 2H, , 5.45 (1h, @Pcaglplalig5 7.27 (2H

(39) - G4 ( Iﬂo 'j&?%\)g(%nd%?o 3 ]é;rllookigots(i)(eﬁ%y ]aI&%rt% Ptk X
dlmetkﬁﬂHbuﬁyrﬂ]&D——Z(m 4@Ham§ bizBl o [IH,2 . ]r'ﬂ)heﬁ:e&de-( 1) -

3.82 (1H 10,1144, 485.9 (10 m), 4.30 (1
carbo) @WC(M FS-DUEFA Ay 5. 44 (11 3

(1H, M, 7.47 (1H m, ,777 (1H, m,
8.40 (1H m, 8.72 CLHQ 0.94-0.99 (6H,
m, 191209 65H é@)}? 0H3 64 (1H, m,
3.83 (1H, m, H11 12 485.9 m,

4.40 (1H, : 1H . 59451 7.37 (1H,

s), 750752(2H , 78(1H , 844 (1H, m,

8.79 (1H m WO 20@5M USZOOS/ 006540 -135-
(38)Yy-({2-[ (2 S)-(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

0 ti;rﬁzi? Q
0 N OH
S¥saapde

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

R R ti;r Q
P
(0] (@] g H I

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



M+l No. (obs) 1H NVR (DVSO-d6) 0.82-0.86 (3H, m),
0.92-0.99 (3H, m, 1.80-1.87 (2H, m, 1.99-2.02 (4H,
waReosdssB6 (0.5 H m, 2.95 (0.5 H, 11-13 486. 3Pay/us3054006540
(1H, m, 3.80-4.56 (4H, m), 5.00 and 5.47 (1H 2 x
m, 7.37-7.48 (3H, m,-¥B¥6-8.32 (1H, m, 8.95-9.39
(1H, 3 x dd) (DVsO d6) 0.93-0.99 (6H, m, 1.80-2.09
(5H, m, 2.17 (6H, d), 2,95 (1H br s), 3.63-3.65
(1H, m, 3.96-3.99 F(1[5| 140446.0 4.10 (1H, br
s), 4.30 (1H, br S 4 yorp- 48 (1H, br s),
7.00 (2H, d), 5A 1I-N t dH, br s), 8.50
(1H, br s), 8.55 d) O{\'pIG 0.91-1.02 (6H, m,
1.80-2.20 (5H, m, 266268(3Hos) 3.00 (1H, m,
3.62-3.85 (3H M, 4.4QpfdHrTnka 11-15 433.1 4.24 (1H
n, 451(1H m, 572 (1IH m, 773776 2H,
(8219 (QEH;- (B)-Flu®r®2 3C1Etheyy - @%%’ﬂﬁml@)‘) t%%‘

butyryj]ggDNE %ﬁ?_ﬁfa %1$y5@3?2(?hi]ﬁ%%éé wf%ﬁbﬂ%%l}—

amino) 346%>c%%'§1t(w_c Boid 1- 16 43313839 1H ,
4°1-4.15 (IH m), 4.3- 4.4 ( 445465(1Hm)

7.8-7.9 (1H m, & 7-B % 8.9.8.95 (1H, m
(DVBO- d6) 0. 83- 0o 080 (5H, ). 2.40

(3H, s), 3.00 (1H, 3.51 3.81 (1H ),

4.10 (1H, 11-17 4380 n), 4.95 1 4. 42-4.46 (2H,
m), 5,44 (1H br s), 6.97 (1H, , 7 34 (1H M,
7.59 (1H, ™), 7.81 (1H n), 8. 49 (1H, m) (DVSO d6)
0.92-1.00 (6H m, 1, 7220871 ¢2

(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
\/U\H/(;/‘L OONOH



(5H, m, 2.30-2.34 (1H, mM, 2.99 (1H, dd), 3.62-3.67

(1H, m, 3.78-3.82 (1H, 11-18 487.0 m), 3.78-3.82 (1H,
waoreoshsfeSe4. 26 (1H, nm), 4.38-4.54 (2H, m), 5. BETASID5/006540

(1H, m, 7.37-7.41 (1H, , 8.41-8.43 (2H, :

8.97-9.00 (1H, d) WD 20052885236 PCT/ US2005/ 006540

-136 No. (obs) 1H NVR (DMBO d6) 0.94-1.00 (6H, nm),

1.77-2.15 (5H, m, 3. 02 (1H dd), 3.61-3.70 (1H

11-19 487.0 m, 38&3@-&%—%}{1‘1 —°M), 4.03-4.08 (1H m,

6 95 _(2Hda riorslamino5 3 BHdisjethyl-
(391 - 235 ?f§ %Hqéml"ﬂn? (Yg)a 517 Cin ), {DVB0.do
butyryQ]glz -4 151 4R9HazRY)-PiLyr001 214 . lmptrﬁne ) AP -
(1H, 11-.20 476.4 3.50-3.97 (5H, m),
amino 440@3@'6&1 FHC A%, 50 (1H, ), 6.77 (1H d), 7.00
H,
2.60-2.80 (2H

(1H, d), 7.18 ( dd) : .59 (3H, m (DWVSO d6)
. ovela ping s and n),
, . ) 3.80 (3H, s),
11-21 502.1 4.10 { L br , H, vbrs), 5.00
(1H m, 6.86 (1H d), 7. 030(1H 7.22 (1H, t),

45 (1H, vbrs), 8.81 (1H, I) DVEO- d6) 0. 93- 1. 00
,170215Et>@mpml (3H, s), 2.33 (1H,

(39) &%22 Qf?(g ;?&mﬂ?% 135 }gjgoéoﬁéex(z%&lmmcs) 74, :11d212ethy1-

1.80-2.00 (3H,

(1H, 4.21-4.27 (1H

butyrfi A0 4 (Mo bEAGLY IS, Benyane. (655 63t paiyL)-
m, 6.85-6.91 (1H, , 709714(1H nm, 8.37 (2H, 2

amlnok—%TW@jb%Wml 77 2.19 (5H, m), 2.95-3.28 (3H,

m, 3.60 (1H, brd d). (gH M. 4.10-4. 42
(6H, m, 497(1H/©)thrf? N
H

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
o]
HoN N I
cl

[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.



11-23 517.0 brd s), 5.45-72 (1H, m, 6.74 (1H d),
6.97 (1H, d), 7.10-7.22 (1H, m, 7.44 (1H, m,
w8 .2805/08588 (2H, m), 9.05 (1H, brd s) (DVSO d6PCT/US2005/006540

1.75-1.98 (3H, m, 2.08-2.13 (1H, n), 2.64-2.77 (2H,

m, 2.99 (0.5H, dd), 3.6338-73 (2H, m, 4.08 (0.5H,

11-24 492.0 brt), 4.20 (0.5H, dd), 4.23-4.49 (3

mul tiplets, 1H total), 5.00-5.10 (1H, m, 5.42 (0.5H,

s), 7.36-7.52 (4H m, 7.77 (1H, m, 8.30 (0.5H d),
Table % 09 Aibacder W 2005/ 08562 360 PCTEUS20808/ 066540nds of
FormulalSJ?I MtAcdord{mdpsio 1tbmdddOME@Eey) 1. 79-1. 96 (5H, m,

219413 28 (3H, M, 3.58 (1IN _brd d), 3.73 (IH [L1-25
No. 507, &dy d d), 4.04-4.59 (2%1!i WR 4.98-5. 02 (Ih nrp,

R
11-12-%1_6?%’%,84% %g@ 3“&)(9 % 11- 26

|25- 4. 3| a4 gﬁ r4m444554é0 éﬁr hﬁ 4 ﬁ &375 (1H,
, 5.55{818( )00 A13L,744 , (1H19n)(1H7 7. 75 1H,

|95-1. 0% (D8MO-nd) Q.8520199( 46H, nn) , 21482-3.02H,| m,
|0-3.1 (X8H, m), 3.D03.(15,( 1M, n).643.(8+3. 85 ,(1H,| m,
1- 42572 A@b 3984, 114,1m) (045184 miLH,4:35- 4..35( HH,M) ,
: (&)5H4 ., 5;H55m5 64(H (M, mf. 450045 (1H
: 7 6-’ &H(3ﬁ) 384~ 48. 4ar( 1K) .My, 78. 7318 8 (1H

44
4
m
m. 8.1 Q.-f@ (1H, fF. 58.35-8245(.50_ (3, (DVSO d6
0
3
1

IT-2

0y

Amngc;mnml 3lad J@H(% Mg, 6k Q432 2. 23 (4H 'm,
Z|130- 2. 00 éﬁ LI{R 40? 87&_2“09”}
3{71-3.79 &fﬁ é% 23 3%% % %% 2.90 (1H, m),
IT-3 432.1 | 3.64 (1H, m), 3. 88 (lH, m), 4.03 (1H,
m), 4.30 (1H, m), 4.44 (1H, m), 5.45
(1H, 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
IT-4 | 448.0 | (18, 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 (1®, d), 7.57 (1H, t), 8.00
(1H, d), 8.69 (1H, d)
(CD;0D) 0.98-1.15 (6H, m), 1.95-2.26
(5H, m), 2.54-2.76 (2H, m), 3.73-3.84
-5 | 502.0 (lH m), 3.99-4.06 ( ), 4.21-4.32
m), 4.45-4.53 (1H, m), 4.60-4.70
m), 7.30-4.47 ( ), 7.54-7.64

DMSO ds) 0.92-0.98 (6H, m), 1.85-2.04
5H, m), 2.07 (3H, s), 3.00 (1H, m),
3.63 (1H, m), 3.87 (1H, m), 4.03 (1H,
II-6 | 448.1 |my, 4.25 (1H, m), 4.41 (1H, m), 5.45
(1H, m), 6.68 (1H, m), 6.82 (1H, m),
7.01 (1H, m), 7.81 (1H, m), 8.25 (1H,

d), 8.40 (1H, m), 9.5 (1H, m)

(1
(2
(2 m)
(
(




(1H, n), 4.56-4.67 (2H, n), 4.85-4.91 (1H ),
6.99-7.02 (1H, ), 7.28-7.45 (3H ), 7.60-7.84 (2H,
wWOoRO(GOREBE) 1.07 (9H, s), 1.85-2.19 (2H, n), PCBIS208006540
(2H, n), 2.81-3.07 (1H, 11-29 500.2 n), 3.37 (1H,
brs), 4.01 (1H, brs), 4.46:3467 (2H, n), 4.87 (1H, d),
5.73 (1H, brs), 6.68 (1H, brs), 7.38-7.74 (5H m
(CDROD) 115 (OH_s), 1.85-2 20 (4H rr). 2.46-2.72
No(2H WLl 3.74-3.81 (1H 11130:AR6. 2 3.92 (3H, |s),
3. 93(abeB |(1H, m) . 4.20-4.31 , 445452(14,
m,| 4.60-|4CI5001HL. mz 14183 GHH mS), 178602 .0%H d),
7.15 (1H do5H 7193 (21%9“)31—1(13\75021@)042 Ok (G, s)
11—%-8' ! %4 M .,72-3-8 5 16LHm)m 4 Dol 3.8 (. ).
(il-_|3 IT)48 A _)3(%H%£351 (312"' 1M, n%d A3 45)53 13H4 3 .
(30 m. 197808 § 6‘()8 1 (319E| , (837}% 45
(HH— D ““E'_0°§2°69P§T;9F 005/-006 =338 Mi—No
( ols) 1HPJA§W%§)’ ~8197 {8%¢ ot/ - ’EI;( 1 ;o 3. 15
(5H, ), 2.663™g @M i 350393 - éé{fséféfs
(2H, m, 3598- 4P (3187 MLE.510- 5. -6 31#i9
TI-9. 30446 94 |@8H, 3m32-8. 30 18b m)3H,4 r9)3‘(4DI\J¢Sb) 1@:60- D. 90
(4H, in, cyfdlroﬂrd;%% 2@—|2()1H,OH92 £ .B0-40M43 i (RH.t Bu),
1. 71- 2. 21 | m)5H,5 -i4%-5GHY) , (12,6543, 70 28HT, . 39 mMLEGH2)
11-|33 523./3)3. 36-33.-50 40LH,LH,nm)CGH)7,. 6B -60-82. 7R ,6H,
in| CH), Emgz 8LH7 dimry) H, 7.36 (1H, in, aryl|H),
7.45 (1H |i(mMs-s) Hp.. 94-65998.(68, (2N, !ln86N121 o@H)
(DNBO) 0. 995t:,160)(,9H,. don, (16BU)n) 137Q5-5 2(1}12
CHI), 2.353(3H @x,CH). 4%560(1% 0&,)( 12
I1-8. 3B & |(dH 4 40 (18, 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-ds) 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, d4), 7.37 (1H,
m), 7.47 (1H, m), 7.65 (1H, m), 7.77
(1§, m), 8.40 (1H, m), 8.72 (1H, m)
(DMSO~ds) 0.94-0.99 (6H, m), 1.91-2.09
(5H, m), 3.00 (1H, m), 3.64 (1H, m),
3.83 (1H, m), 4.03 (1H, m), 4.20 (1H,
II-12 | 485.9 Iny, 4.40 (1H, m), 4.47 (1H, m), 5.45
‘ (1H, m), 7.37 (1H, s), 7.50-7.52 (2H,
m), 7.78 (1H, m), 8.44 (1H, m), 8.79
(1H, m)




11-34 480.3 in,
(1H,
weolpposnsxBe (1H, m aryl
CD30D 1.01-1.15 (6H,

in,

(2H m,

3.

99-
7.00

4.19 (1H, m,

CH),
7.12 (1H, d,

H) ,
m, 1.95-2.22 (5H m,
3.,73-3.80 11-353%82 (1H, m), 4.92 (3H,
4.20-4.30 (1H, m,
(1H_d). 7.14 (1H d). 7. 31 t) (DM

4.00-4.70 (3H m
aryl H,

CH), 5. 38-

CH), 7.24 (1H, m

(1H

5.79
aryl

7.69-8.55 (3H, m Re/USH05/006540
2. 48-

2.69
s),

4.58-4.67 (2H

50)

No -

— O

- -

92141, 0

5Hobg)

B (9H, s, tBu), ghﬁ)l—ﬁ 1.70-2

SH2), 2. 60- 308( mCH’2)369(1H

40
n,

QO

II-13

o

11-
5. 40-

),
),

{31 (1H,

| MBB.D

185-2.3

78 (3H,

). 5H, N
5.5 55

36]3&%4)—‘&1& 81lgflbl. gm (%), m#, 04-4278 08H,
(3u80n)1H, . l8r®,—1Cfs!)7 §H14 m)1H1 . 9l9m2 E@J@/'

'@I {;hryI24, HE "}9@)’
(
iiilet:

]@ﬁSHB |5r1, H,
3 '4 55 (fg

by s 3 gﬁé
58
( g.—;i)?{ é@% n 98 (1H <)

D 6Hrr

(1H

m
H) .

NPT W NN

— e~ 1\

II-147

H,  d)
)05/ 085

N Nh%?(ﬁ(_:
150-2. 66
191- 4. 0]

4. 614

) (@M@‘ﬂsé P1Rs-

99g( ﬁ% (Bh;
36 HRCTY) US2065) 068544 -11§99r5|+| lﬁo %b?é)
CB36D-B -0.534-10L,.400)(.28,- 983 -0.960-16L.6 ) ,( 2H
4SYLO 1125- br3z)(,1M,-30n)(LHL. 88 2)22 4.444
((L2H, t2,1 538 853@.Hy) br3sT4- 3..840 ((BH, ),
37(.34, (18),, t4.,22- 48321 Hpxs,) ,4.84504. 54
4169 ©EiHs)m 8 .468216Ha)d), 6.99 (1H d

03 (1|—| -
i) 8007 b9

-POOH\J\B/OOI\)

IT-15

T2 (IH|
{12 (9H|

75- 3. 83
| 23A. 130

(BhMs Ozcg¥ 02:3?9'5% 1t b2 ’(56140 1&13-"' 105080360
(> 1H; 6%1]3 33 4(%%1 “lw 49204

(13, m) 4.51 (lH m),
m), 7.73-7. 76 (2H, m), 8.19
8.52 (1H, m), 8.75 (1H, d),
m)

Q%, (JHH m,
5.72 (1H,
(1H, m),
8.90 (1H,

v

B2.060 (G2 M.

IT~16

433.1

{DMSO-d;)
(6H, m),
m),

0.9-1.05 (6H, m), 1.8-2.2
2.3-2.4 (1H, m), 2.7-2.75
(1H, m), 3.65-3.75 (1H, m),
m), 4.1-4.15 (1H, m), 4.3-
4.45-4.65 (1H, m), 7.8-7.9
-8.8 (2H, d), 8.9.8.95 (1H,

(1H,

IT-17

438.0

(DMSO-ds) 0.83-0.99 (6H, m),
(5H, m), 2.40 (3H, s), 3.00
3.61 (1H, m), 3.81 (lH, m),
m), 4.25 (1H, m), 4.42-4.46
5,44 (1H, br s), 6.97 (l1H,
(1H, m), 7.59 (1H, m), 7.81
8.49 (1lH, m)

1.80-2.20
(1H, m),
4.10 (1H,
(2H, m),
m), -7.34
(1H, m),

IT-18

487.0

(DMSO-dg) 0.92-1.00
(5H, m), 2.30~-2.34
dd), 3.62-3.67 (1H, m), 3.78-3.82 (1H,
m), 3.78-3.82 m), 4.05-4.26 (1H,
m), 4.38-4.54 m), 5.44-5.72 (1H,

(6H, m), 1.75-2.08
(1H, m), 2.99 (1H,

) )
m), 7.37-7.41 m), 8.41-8.43 (2H,
m), 8.97-9.00 )




m,
d),

4.46-4.54 (1H, m,
6.91 (1H, d),
WO 2bi5/085236 ( DMSO) 0. 93- 0. 98 ( 6H,

2.35-2.45 (2H, m,

4.63-4.70 (1H,
(1H, d),

m
(1H m,

m,

6. 99 7.17 (1H,t), 8.36

3.61-3.64

4.83 (1H,

1.71-2. 09 PCOMS2005/006540
4.02-4.04 (1H,

n, 4.06-4.35 1 |-40 509.3L3®H, ), 4.43-4.46 (1H, n),
7.33 (1H, d), 7.43-7.46 (1H, m, 7.80 (1H brd s),
8 28-8 49 (2H n) 10 25 (1H brd s) (DVSO) 0 95-1.08
No. (OH, MrltpBu), 1.70- 2.38 (8Hy g COCH3, CH2),
2. 58cbs8| (1H, m CH2), 3.65 (1H, m CH), 3.82 1 |-41
523. 3 (1H| (DMSOCHE), 0398514069 (6BH, mim, CHy7-25140- 5. 60
(1M, m CH)(557. @9 ,( BH,.02m (1mr Wa)H) 3 . %6138 (7H, (1m, aryl
1719 | JPhs &603(% o cargtl, Hm)NH4 . 0355 delHimm  CH)
DIET O 931 08 01, = GBL) )L 200 =2. 42@1(1094
&, OocHb %2 309 (44, M) )67 56 R’
m |CH), 1:]542,959274 87d(mH“ m’ ct|),m %0- s '(3:5
LLA] O e 1 \ 1 TT TT VA y
7.18 (1H, n@ )QHC?G b 1%1;2?”'9#1 I‘é\y 1727185 7 8g
II_ZE)lH,gg_ 73& ik .31&%( fH'm €H
DVED) géh {? 1“@.'0& 442 (FloPaH |s),
2.55-2, 73 & L 121@7' ~17|31,( dézad-@%?(l( H o,
3. 75-3. 82| ) 1H7 ril%8 @Hgsdai 04 /(-B9-8950 4(3fD- )24 T|-43
523.3 (1H, mms%cm 2.88-R1P0 APH, 4mB3 @1&41 (4H, 5]45
(1K, d), 7.B2rBHiftHs mnd 1j.,42-. 5043 (8KH, (21,
7.76-7.83|@3H, 3)64-38.626-@L8r()LH3 .90 @H1-8.58 (1H,
II-24) | S50.27 41 c)u, W05/ A83236( IRCTAMSRN05/:006540
- 140- Mt No.1H,0hke), BHNVRIGDMBEG), .8 (A, Z)x s),
1.92-1.99\(AH2 (11, t), 8.45 (1H, vbrs), 8.81
(1H, d)
(DMSO-ds) 0.93-1.00 (6H, m), 1.70-2.15
(5H, m), 2.22 (3H, s), 2.33 (1H, d),
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 (1H, d), 7.10-7.22 (1H, m), 7.44
(1H, m), 8.37-8.68 (2H, m), 9.05 (1H,
brd s)
(DMSO-ds) 1.75-1.98 (3H, m), 2.08-2.13
(1H, m), 2.64-2.77 (2H, m), 2.99 (0.5H,
dd), 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 (1H, m), 8.30 (0.5H, d), 9.09 (1H,
d)




nm, 2.05-2.09 (4H, n), 2.35-2.57 (2H,
(1H, brd m, 3.60-3.65 11-44 507.4 (1H,
WO 2bi5/08%236 4. 08-4. 37 (2H, brd m,

n, 2.71-3.00
m, 3.71-3.80
4.70 (1H, d) PCT/U32005/006540

(1H,

dd),

7.65-7.80 (3H, n), 8.33-8.52 (1H, brd m,

10.37 (1H, S) (DMBO

, 2.36-2.52 (2H,
3.76-3.88 (1H m.

0. 94-1BR- dd),
m, 3.57-3.68 (1H,
4.20-4. 43 (2H, m

1.

72-1.99 (10H,
11- 45 493.4 m,
4.51-4.55 (1H,

, 1H, dd),
No.nm)’ A l)

7.58-7.1§SE§H0 5

(DVBO) 0

8. oo 8.04 (1H,
1.25 (GH,

H

U1 Q
=
Q

(B4, M),

H
H
{

2(migatts ) ML . 73-Q-.3.61 (GH, Irm 28 P31 D316

4 254. Bl 0.5+

.|

@899 (6:.1H

é f% 47 4E

K

R

N—r

32. 5

T Trr o 00 bl

_1 )
¥roHm

H
H
[
o

Im-]a
Sud6 AH -

TrTrT- =
——r— —r— —
n -

3, 9,835 6% 14118 r5>1
M .,2544 2% (U,

br7%s) (17, 20) ;

9553551 6nr11H, w7 |
7 24B. 4 ITHEHMm DVBOJ-1. D3 (0#, 8), 4.09
.gL115(6111, ), 18 79528 15 (ZHd, ),

2,32 (14

[\
ﬁwaag::aﬁﬁeﬁﬁ@Pﬁé

| N

4.4-4.5

7.4-7.45

1ibMd0-de3- DL AL, 0@ 635 (90)L1-A% 500 5 (1
14‘1&1 Mm) 423415 M

’leﬂmég

Ay A
Rl e b Sy
(0.5H, m),

(1H, m), 7.6-7.8

403 4@5§ iZl‘th@

5.55-5.6

%ujfji !

(1H, m),
(3H, m),

3

8.4-

8.45 (1lH, m),

8.75-8.8 (1H, m)

(CDC13)

1.11-1.16

(9H, m),

1.94-2.22

II-28 | 466.1

2.38-2.50
3.71-3.79
4.56-4.67
6.99-7.02
7.60-7.84

m), )
m), m) ,
),
),

m),
m),
m),

2 23

)

2.77-2.87
3.96-4.06
4.85-4.91
7.28-7.45

IT-29 | 500.2

C13) 1.07 (9H, s),
2.37-2.40 (2H, m),
3.37 (1H, brs), 4.01

.46-4.67 (2H, m), 4.87

1H, brs), 6.68 (1lH, brs),

5H, m)

CD 1.
) s
) s

85-2.19
2.81-
(1H, brs
(1H,
7.38-7.74

(2H,
(1H,
)

14

5.73

3.07

d),

IT-30 | 496.2

CD3;0D) 1.15
), 2.46-2.72
m), 3.92 (3H, s),
4.20-4.31 (1H, m),
4.60-4.75 (1H, m), 4.83
H, 4), 7.15 (1H, d),

(9H, s),
(2H, m),
3.93-4.03

(4
(1
(1
(1
(3
(
m
m
4
(
(
(
m

7.33

1.85-2.20
3.74-

4.45-4.52
(1H,

(4H,
3.81 (1H,
(1H, m),
(1H, m),
s), 7.00
(1H, t)

II-31 | 480.5

1

DMSO-dg) 1.05 (9H, s),
(1H, m),

, m), 3.9
(1H, 4),
(3, m),
m), 8.35-8.45

uJNO
PR o gl
ol

1.8~
3.75-3.
(3H, s),
5.3-5.
7.7-7.8

2.1 (4H,

8 (1H, m),
4.1-4.3
(0.5H, br
(1H, m),
(1H, m)

5




s) WD 2005/ 085236 PCT/ US2005/ 006540
. "bs (DVBO) 0.92-1.19 (4H, m,
W0 20054085860 (2H, m),

1.
2.06 (4H,

brd s),

49-1.90 (9H, m,

-141 No ) 1H NMWR

2. 49- 2. BeT(URRY05/006540

n, 3.57-3.68  11-50 493.3 (1H, n), 3.80-3.90 (1H, m),
4.01-4.28 (2H, m), 4.46 (1B8-t), 7.32 (1H d), 7.43
(1H, dd), 7.81 (2H, brd s), 8.31- 8.78 (1H, n), 8.46
(1H, d), 10.22 (1H__s) (DVBO 0.90-1.07 (9H s, tBu),
No 1. 70-M2140 (4H, brm CH2), ZE5§8§ 07 (1H, m CH2),
3. 52{6b88 [(5H, m CH3, CH), 11-51 539.3 4.65 (|3H
in,| CH, 5 #M8086:)( 1H 911 .1CH9H,7n30- 1 44H(2H5 m
aryl H), 7.60u, (dH mearylod) (1€, 6d) (1. 60r3 . M),
II-3 1058070 |( 2411, nn) NHB, 9804091 (L5, ),C%ﬂ4©£$@§b
0.91-1.11 )EBM)3017791 §3ﬁ1 &ﬂkt8?30£§Qé@
2.56-3.09 | hth CH2) , 290 (2H "in, CH)
A— A=A 72T 583 gﬂ" m——EH—5-38-580—tH—n,
cH| 6.98 Oﬁpe’§§i6 9(§§ 771 2 gyt y
H,| 7.31-7, 982U sk 7o ~aryl (e T BEEE: 67 (SEE -1,
Lo MH ggg gcwé r 0083CH2 b £6RP M L0 1 (B OBR ¢ / m
. 34-3763 (AH 63}-5%.8hﬂa.@0 CHI. 53- a&74 (11, (#h
4.00- 4. 60 [(BH CHy, 6:93.6lH5 dprpryd Hb, 58- 86 5617 aH),
m,| 6.70-6.80 axyH, Hiy, 774520432H35m(oazsfHL W, 7.93-
(0.5H. brs)8. @043318. 60, (9H, @) (DVMSO) 0.96 (1H, s).
1.03 (9H, |s)pMsSa) 30-9939.(@H(9®) ,m1. 68al, 71.7@H, m)|,
1.79-1.82 (AH2m5ul.A7 C&R),bed}s 2381 41-653H02. €
(3H, s), 3.7%(3%.08) (183, 84, (dkk) ybrs3g-3.87 (2H,
IT-34 | 480.3 |y, cH), 4.00-4.70 (3H, m, CH), 5.38-
5.79 (1H, m, CH), 7.12 (1H, 4, aryl H),
7.24 (1H, m, aryl H), 7.38 (1H, m, aryl
H), 7.69-8.55 (3H, m, NH, OH)
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 (lH, d), 7.14 (1H, &), 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), 1.85-2.3 (4H,
m), 3.0-3.1 (1H, m), 3.65-3.7 (1H, m),
3.78 (3H, s), 3.8-3.85 (1H, m), 4.1-
IT-37 | 482.5 14 .15 (0.5H, m), 4.25-4.3 (0.5H, m),
4.5-4.55 (1H, m), 5.5-5.55 (1H, m),
6.93 (1H, d), 6.98 (1H, s), 7.35 (1H,
d), 7.75-7.8 (1H, m), 8.45 (1H, d)




4.09 (1H, vbrs), 4.56-4.58 (1H, m, 4.67 (1H, d),
6.81 (1H, d), 7.00 (1H, d), 7.19 (1H t), 7.79 (0.5H,
woOhows)08523¢. 93 (1H, brd), 8.42 (0.5H, vbrs) (CBCL2)52005/006540
1.08-1.14 (9H, m), 1.85-2.05 (4H, n), 2.32-2.45 (1H,
m, 2.79-2.85 (1H ), 3-0%93.07 (1H, n), 4.13-4.17
11-56 492.5 (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
o (1H M¥1 7.34-7.44 (3H m . 7&%7 75 (1H, m WO
2005(6B5236 PCT/ US2005/ 006548 42- No. M+l (obs)

1H
1.6
(1H

Il-ég

3
2
G

NVR
2-1.74
I, vbrs)

7538
7 (1H,
1 (3H,
3-2.19
-2 78

(DM=D3dp 08 934-6)401(34; ImB3 (026D-0) 67
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8.
1.
2.
2
m
d

~
T~I~IO- -

T1-3b

7.51

5 48,

5-1.9 (
11- 59

, s), 4

4.55-4.
[SH),

(8, by, 11986 (s, bst) . 122671 . §§H(1§)
H,3v-l;)43_), (1H
B 41% Byt
4714 % n)
1§ n$1H2 Q. 2 (é
(Db 8340 3( H?aadm (1H 4704%(1
by ST ES (A8 %) BUDe T 188 3, ( DA
13 157 ¢6H)5 dj 1H, 1mB5- 4, B3 £ 2+80 mj 1,
5wy, 54289 (8, @), 4.95-4185 4LH 6099 4.6
C(td, 78 (IH 11 (14, 4p, (46 dlm, 7aBs (1H,

1H,
0)

m,

=

5

1
)

1.
2.
(
i
(
2.

(QQ

TI-40

77 (1
150) 1. 03
0- 2. 33
509.3

’mﬁ, 88. § 21;1 51}1541%? Zbﬁélz §6 621(1,1“
; 15 ,'s),
E@PIPN, ) m1.12. H( 18 ofbs%@:r%d%Z 485 (

3, M,4624052. 11 1Hp) m4.@33427a45(18H,

M D180 ) 8049§—@598(éém M), 197102(d4, S)

%%ﬁ

(eth, My, 2
(2H, m),
d),
s) .,
S)

6d2-4.04
4.43-4.46
7.43-7.46 (1H,
8.28-8.49 (2H,

(1H, m),
(1H, m),
m), 7.80
m), 10.25

4.06-4.35
7.33 (1H,
(1H, brd

(15, brd

IT-41

523.3

(DMSO) 0.95-1.08 (9H, s,

2.38 (8H, m, COCH3, CH2),
(1#, m, CH2), 3.65 (1H, m,
(1", m, CHO), 3.95-4.69
5.40-5.60 (1H, m, CH),
aryvl H), 7.31 (1lH, m,

8.60 (4H, m, aryl H, NH),
CH)

tBu), 1.70-
2.58-3.08
CH), 3.82
(3H, m, CH),
7.09 (1H, m,
aryl H), 7.64-
9.55 (1H, m,

ITI-42

503.4

(DMSO
2.40
3.08

0.91-1.08 (9H, s, tBu),
11H, m, CH3, COCH3, CH2),
1H, m, CH2), 3.66 (lH, m,
3.87 (1H, m, CH), 4.00-4.65
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)

1.70-
2.60-
CH) 14

(3H, m,

)
(
(

TIT1-43

523.3

(DMSO) 1.03 (9H, s), 1.71-2.00 (3H, m),
2.07 (34, s), 2.55-2.73 (1H, m), 2.97
(lH, 4ad), 3.60-3.67 (1H, m), 3.75-3.82
(1H, m), 3.98-4.04 (1H, m), 4.19-4.24
(1H, 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, d4), 7.76-7.83 (2H, m),
8.25-8.28 (1H, m), 8.41-8.58 (1H, m),

) 2%512%5(% My, 3,683

=

10.27 (1H, s)




(0.5H, brs), 2.99 (0.5H, brs), 3.34 11-60 506.5 (0.5H,
brs), 3.76 (3H, s), 4.04 (0.5H, m), 4.58 (1H s),
WO 2008 d), 7.09- 7.12 (1H, n), 7.16-7.20 (BET/USPI05/006540
7.26- 7.30 (1H, nm), 7.78 (0,5H, vbrs), 8.02 (1H,
brs), 8.42 (0.5H, vbrs) (BMBO- 0.95 (3H, d), 0.10 (3H,
d), 1.17 (1H m, 1.32 (1H, n), 1.64-1.80 (3H, m,
200 (1H,_m. 2.30 (1H,_ br s), 2. 67 11-61 492 8 (Q.5H,

No T s)M+D. C9 (0.5H, br s), 31215 0.5H, br s), 3.85
(3F1(Qb$)4 06 (0.5H m, 4.50-4.55 (2H, m, 5.42 (1H

s), 7.0bM9, 1MO17(9H, (Akk @), T.2B-(1%h (4,

0 (1H, |bf) 5)2.®3b. (4H4m) WMSQ: . 8512047 (9%, s),

9-1.34 |(@H 2M1-1.68- 167 Eﬁ&imﬁ) 3168131697 (1H

OQC()%E'4(3 ’H)S) Aé7:967(iii_lﬁ i?!b B 774 6dty ybzir
VOB ) 1 bf 7

7. 80- 1. Z7 , D 8. 02

71 st B, %ﬁe"%b bk

B/ ﬂﬂRL‘./If\ 142

NLOQ

__I_

Th N ﬁ)scg 34 0kt g Hfagh 179 T%er
9-1.37 (“P)H @3 1243@ 79 (B 20 ] @gt %%9 (1H,
29284 (|02)5H,3 b 2( 48, (IP_H iﬁ) 24643 2 (58, ( 1f
3.01 1mk3 565l (5)55HLHddI)1 376330(0115H d@);
8- 4.37 | 1B%-Total (3H) ,mh, 48.2059. 04H(1H) ,my, 75
1, d), 5.42.39.6H, &) 7.76 (0.5H, d), 7.80-7.83

—

[T TN o wille sl s T Y
%)
N—r
[ERN
=4

T T
==

M. 7. @MgAH, 0 B5-1 80 0166 1Hn) M) 1. 850868, 18) ( 1H
'8.36 (O.g842d) , (&1p3m( 1H.6)3 (DMBGK, ImP/ § 9% |S),
45003 (@1 e, 'S4 1272 {3t ok, ) 9562208 { I

c3L-|2 BB L) M4 . 2 8582(78H, (&, Bl9-6.95

\3//\/‘\@3\5'_\/\/\/\(1#»@'_\\]6
ol Ll T O R 0

- €~

IT-4%

(18, d), 6.99 (1H, s), 7.3 (1H, 4),
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 | (1H, 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, 4), 7.75 (1H, d), 8.0-8.1
(15, m), 8.35 (1lH, m), 10.25 (1H, s)
(DMSO) 1.03 (9H, s), 1.80-2.10 (4H, m),
00 (1H, br s), 3.30 (3H, s), 3.66
IT-48 | 510.5 | (1H, m), 3.81 (1H, m), 4.06 (1H, m),
25 (1H, m), 4.44 (2H, s), 4.65 (1H,

3.
4.
d), 5.46 1H, br s), 7.29-7.39 (3H, m),
7.77 (1H, br s), 8.43 (1H, m)

(DMSO) 1.03 (9H, s), 1.09 (3H, m), 1.11
( )y, 1.79-2.15 (4H, m), 2.32 (1H,
m), 2.98 (1H, m), 3.51 (1H, m), 3.79
T1-49 |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
(
S

2H, m), 8.23-8.60 (2H, m), 10.11 (1H,
)




3.01-3.03 (1H, m, 3.99 (0.5H, m, 11-64 509.5

4.26-4.28 (0.5H, m, 4.68 (1H, s), 4.82 (1H, d), 5.45
wOQoBGHsssy, 7.73-7.86 (3H, m, 8.05-8.08 (2H, Pay/USB04806540

(0.5H, d), 8.57-8.59 (1H, m, 8.69 (0.5H d), 9.15

(1H, d) (DVsO 1.02 (9H, s)i41%. 28-1.34 (2H, m,

1.57-1.64 (3H, m, 1.90-1.96 (1H, m, 11-65 507.5

3.72-3.80 (A1H m, 4.50 (1H, brs), 4. 72-4 74 (1H, n),

No.D>- 91 M4H, [s), 6.76 (1H, d) a,7,58-7.61 (1H, m,
7.814GbS8B | (1H, m 11-66 49375 =~ EXAMPLE ||

BI QLOG CAL (vizddd0DS) [9A-80] 1 Conpmungs, of . 4His. pavent ijon
nmay be tested using 1 her-1mes hodsudesc| i beds bebgw.
Table 5 lijshsy @ﬁpaﬁ%é—@nﬁz caspasgy , 83 enZysesg -
rr-shfli P00 data dor ogfwn@g bl 2b. oin4t§§
bl C rrp%dsm)vw th g ?L a
catjegory /,7 L&on&%nd&d ?§1 Q'ILR 219? i@ gg;arg ngl gned
catjegory B oun'd Ki
asgi gneé ca8t a&gr %%np V? % ﬁé@ayé

Inhibitions )o1811 Ki vnlupc for test Pnnhnundc Wit

cagpase- 1 |af3SQashad®=B- Wér £98bt &i n’é%ub%/ +héOnet hqd

of |Mar gol i|r? €40 af4H { JormyD OFob/ 0852863 - 07 (1H, m,
PCT/ US2005/00T0543 - 5243 83 of SHCham CH272Cpp. #208- 7228

T1-50199939 .3 (ther5 cél¥pases @GRy, be.4as5ayed(EEmharly
(see, e.q.,CHM) 9R/AVEA5)4 AsKays, werel Perforéeed in 10
MM{Tris ($i@m @orprst ®opis. 80 (pi, 705, NupM
Di tihi ot hr g¢ig.a.d-4 O, (Reseas ciia O gaoi ¢o | NGz, Ghevel and,
OH) and ( c];f/y) CHAPS (Pl erce, Rockford IL) at 37 C |For

caspase= 3, dus B |g)p_prlis%(gﬁyc§r otEyL\ps fmgx@o to|t he

asgay buffler t0 r a t 5 p. L
al ijquot of i 4ﬁm rﬁy%ﬂl)z nd_ é 5109 1H£J % t/he
II- 5§p|cr5>j{3%|%te Iutlgo )“ ggé? ‘%g ere |
pi -|petted|i ! _2“‘

of |caspase, 't9n8en a1 Red 7 0 % 4 nN
acti ve pr G by a7ct3f]ve s‘%e % tr%tlm ) contrd
cont ai ni ng DN 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

2H, m), 6.53-6.59 (1lH, 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)

y/
(
(
IT-53 467 (1H, m), 4.00-4.60 (3H, m), 5.29-5.75
(
(
(
(

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, &), 6.81 (1H, &), 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)




but no conpound was included for each determ nation.
The plates were then incubated for 15 mnutes at 37
wQ2o@ks3e addition of the appropriate substraCe&US2D5/006540
p.L, final concentration. 1-4 X KM final assay
volume 100 jiL) to initiaté42the reaction. Reaction
rates were neasured at 37C either by follow ng the
_tine dependant increase in absorbance at 405 nM (for
No.t ¢ PRAL sybstrates) or in fla _ﬁﬁﬁience (Ex 390, Em
46(0) (o¥s$ o t he AMC substrategf. e rates obtained
welfe plottledusrgalnse3 i g pi &pyr concent zat (on, any, t/he
dafa fit tqi@ﬂallw£rt§@n hj ght - 98 nding sgeati onot ar
etitivedmhiditoysse( ri$®ehs) J- . 83 By pﬁhem
By, SAca;bafsflsssp@ ? @95 <1@6@>><1ghevbrs

§."asp7a ?’V E}i %? h? K| ng

s R TRl o mz ) Thefsteay 8o
ssi a, PA(CD nallcjo%cé?ﬁlr a%’? ont i At a4 y. 80 pM .
Tapl e 5: (Aerﬂés‘é‘- 15F(d arf@l ca%pﬁ%el 89308 i A1 bi tijon
gm% (%r Wt &i1 3 ( 350z (3HT m) A WO
II-55005 085238 Fﬁ@wmoszmesno 13 8954102 2 (AEA MI1- 3 A A
1{4 A B |[¥-2-A B0 10t6, AnA 4155-A.- B0 13E8 W B 11-9
B11-10A.B1 11tH]1 ouAddil? A. B 11H134B, B7.41-{14
A 11-1% AGC l- 16.95 C(1H, s), 8.29 (1H, 4)
(DMSO) 1.05 (9H, s), 1.15 (eH, d),
1.35-1.5 (2H, m), 1.75-1.9 (3H, m),

2.0-2.1 (1H, m), 2.3-2.45 (1H, m), 2.7-
IT-59 | 577.5|2.9 (1H, m), 4.05-4.15 (1H, m), 4.65

(1E

d

of | Prussi z

1H, s), 4.7-4.75 (1H, m), 7.15 (1H,

), 7.35 (1H, t), 7.7 (1H, d), 8.4-8.55

2H, m), 9.5 (1H, s)

DMS0)1.03 (9H, s), 1.31-1.38 (2H, m),
68 (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)

(DMSO) 0.95 (3H, d), 0.10 (3H, 4), 1 17
(1H, m), 1.32 (1H, m), 1.64-1.80 (3

m), 2.00 (1H, m), 2.30 (1H, br s), 2 67
(

(

(

(
1.
(

(

II-60 | 506.5

IT-61 492 .8 0.5H, br s), 2.99 (0.5H, br s), 3.75
0.5H, br s), 3.85 (3H, s), 4.06 (0.5H,
m), 4.50-4.55 (2H, m), 5.42 (1H, br s),
7.07 (1H, m), 7.17 (1H, m), 7.26 (1H,
m), 7.80 (1H, br s), 8.35 (1H, m)
DMSO) o6 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),
7.88-7.9291 (1H, m), 8.00-8.02 (lH, m),
8.18-8.24 (12H, m), 8.39 (1H, vbrs),
9.62 (1H, s)




11-17 A A 11-18 AB 11-19 B A 11-20 A A
11-22 AC 11-23 AC 11-24 AC 11-25 AC
wa2e@ns#3n 11-28 A A 11-29 A A 11-30 A A
11-32 A A WO 2005/ 085236 PCT/ US2005/ 006540

A A 11-34 A A 11-35 A A-1123-36 A A
A A 11-39 A A 11-40 AB 11-41 A A
_A 11-44 A A 11-45 A A 11-46 A C

11-21 A C
11-26 A A
12€BAIS2008006540
-146 11-33
A B 11-38
A B 11-43
A A 11-48

11- 37
11-42
11-47

No.A A M#149 A A 11-50 AC lide- Redag® A

11-52 A A

(obs)

(DMSO) 1.05 1.09
1.19-1.37 )
1.91-1.99 (1H, m), 2.28
2.48 (2H, q), 2.63-2.74
(0.5H, dd), 3.63 (0.5H,
(2H, total, m), 4.42-4.59
(1", d), 5.42 (0.5H, 4),
d)y, 7.80-7.83 (1H, m),
8.01 (1H, m), 8.08-8.15
(0.5H, d), 9.53 (1lH, s)

(9H,
(3H, m

s),

II-63 563.5

1.47-1.77
(0.5H, brdd),
(1H, m),
s),

7.76
7.87
(1H, m),

(3H, t),
(3H, m),

3.01
3.78~4.37
(1H. m), 4.75
(0.5H,
(1H, 4),
8.36

(DMSO) 1.07 (9H, s),
1.64-1.72 (3H, m),
2.31-2.35
3.01-3.03 (1H, m), 3.99
4.26-4.28 (0.5H, m), 4.68
(1H, 4), 5.45 (0.5H, s),
m), 8.05-8.08 (2H, m),
8.57-8.59 (1H, m), 8.69
(1H, d)

II-64 509.5

1.34-1.37
1.95-2.04
(1H, m), 2.65-2.70
(0.5H, m),

7.73-7.86
8.49
(0.5, d), 9.

(2H, m),
(1H, m),
(1H, m),
(1H, ), 4.

(0.5H, 4),

(DMSO) 1.02
1.57-1.64
3.72-3.80
4.72-4.74
(lH, d)l
(1H, m)

(9H, s),
(3H, m),
(1H, m),
(1H, m),

7.58-7.61

4.50
5.91
(1H,

II-65 507.5

1.28-1.34
1.90-1.96
(1H, brs),
(1H,
m),

(2H, m),
(1H, m),

s), 6.76
7.81-7.83

II-66 | 493.5 /

EXAMPLE IIT

BIOLOGICAL METHODS
[0180]

methods described below.

8 enzyme inhibition data for compounds II-1-II-25.

Table,
compounds

compounds

In Vitro Assays
Enzyme Inhibition

[0181]

caspase-8

were obtained by the method of Margolin et al.

Compounds of this invention may be tested using the

Table 5 lists caspase-1 and caspase-

In the

compounds with a Ki of <10 are assigned category A,
with a Ki of 10-20 are assigned category B, and

with a Ki of 21-30 are assigned category C.

Ki values for test compounds with caspase-1 and

(3.



11-53 AC 11-55 A A 11-56 A A 11-57 A A 11-58 A A
11-59 A A 11-60 A A 11-61 A A 11-62 AB 11-63 A B
wah2eGAHsSRIB WO 2005/ 085236 PCT/ US2005/ 006540 - pET/USL008/606540
A A 11-66 B A PBMC Cell Assay IL-1/3 Assay with a
M xed Popul ati on of Human-Rddi-pheral Bl ood
Mononucl ear Cells (PBMC) or Enriched Adherent
~_ Mononuclear Cells E0184 ProceSS|ng of pre-1L-1(3 by
Biol | Ghigmy be7AeRBur d28n72e8 | (1AAMure Wilmy casmdsstsy may be
C e Human PBM, fromhealth
assa (%6§%Aﬁgggﬁ §Sa ﬁrgbgpﬁopc1atlon é% :%ﬁ?a Qére

perfatidd des atodmmometdc|(edomeeldsd, hatt mcﬁﬁu;:@aca) PH 7. 5 1 mM
spectrum of interl|eukins and cytokines in response t

Dithi eifjQésdBTdr BRYSPSICyCeErds miGt &Jse"@&cﬂgéigerﬂH and
o I
B R g S i A

solutdydrokifes pr gliyeticon Was acideated el s X palifanty
Pr ocedur e: [018@]l An initial dilution series of test
MR SEFRAYEN P S BRBOL L5V - et Rarkel His Sricpite®L it agsay buffer

N = |
and ?g%ﬁ%%‘iﬁlﬁﬁagzbﬁ bCﬂ-gglau gﬁgﬁrglatel%@ltﬁép dgfo 1trth1blécor in

DMSO 5@1&;@! ml}pehtsdr gépror espécmialdl phaiey,l embadxesz‘gsmaih 40 uL

Of Ca3 KRGt B, CLTRESR AGI CEORSeALTAcTor B TAB0T S5 16

protdiol w} lacdt ggedik uti eRsradicencenty aldmirdii tdatdz0ming DMSO
whi ch brackets the _apparent Ki for_ a test conmpound
but nee1cmRREAd; Wagninretudeshitom e rasehpnm npdncal | he

platdSeEIO1BE PHhEIBRLY BOBRMAG ninutes 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
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1(3 specific antisera. WO 2005/ 085236

PCT/ US2005/ 006540 -149 Isol ation of Adherent
wohmsrssdsear cells: [0190] PBMC are isol at ed ardT/US2005/006540

prepared as descri bed above. Media (1.0 m) is first

added to wells followed byl865 m of the PBMC

suspensi on. After a one hour incubation, plates are

gently shaken and nadherent cells aspirated from

ach meEE 33Vé||s are then Hently washed thrée tines

LII J. I IICUIa alld f.llai {Cbu IJCIIdCd ill 10 i"d
edi a. ¥ﬁe enrichnment for ‘adherent cells generally
I el'ds 21538.0 x 105 cells per well.| The addytion of
st _conpounds, IPS cell incubation conditions and

rocesslﬁg36f supef nat ant s Broceeds jas descd bed
1

'D""‘<3
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T

bove—ELHSA— 1019 Quanti ke kirts (R&DSystens)
may be USed for the measurément of jmature |L-1(3.
Assays are3perforned accordaing to the manufacturer's

i rections Maturelll-1P | evel s of bout ~1-3 nn/rﬁ in

oth PBME-3Ad adhefent nonodhucl ear cel | posﬂ¥|ve
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i nvention may be obtained using the nmethod descri bed
bel ow. Purpose: [0196] The whol e bl ood assay is a
weoizolssset hod for nmeasuring the producti on oPCTiUSi(03/006540
(or other cytokines) and the activity of potenti al
i nhibitors. The conplexitylaff-this assay system wth
its full conplenent of |ynphoid and inflammatory cell
types, spectrumof plasnma proteins and red bl ood
cel l's i$Iah5ideal in vitro Representpation of Zuman in
Vil °Lg' ogte—eopnrdi-tons—Mat-eral-s—Pyregen—+free
siyri nges=(-°30 cc) Pyrogen-?ree ster|le vacu t ubes
containing Tyophilized NaZEDTA (4.5 ng/ 10 mi tube)
Human whol e bl ood sanple (- 30-50 cc) 1.5 m
Eppendorf tubes TestPBH@paend steek sol utions (- 25mM
'@\A_By;)xote- I toxd n. -fre '
15-18 c% or 1 deMQ’Lsto u |%%1X%(8 égé%)éﬁgg%%s%)g %ug%f)io%ye}gg}&%éﬁldg 1ood
Monorgikpar Cklst (PBYE2) ogt dekisdlaq iAskhesient] dgnanyqlear
ce114BSS I'L-1(3 ELISA Kit (R & D Systens; Cat # DLB50)

Lot o RCUbAE S OB & Broad RYsay “EXRdl HeAra e in

cell Rrudcedte elsird 4] v&et eicyc vlfatcer] 1ors onatcrrs batdunain 3BMC

Al i quot . 25 of _blood into,1.5 m eppendorf _tubes.
Obta]{@cﬂcg:fo%“ Sflﬁ%ﬂ%% PRYEFE PREVMIG e % % RPEaties of
1ymplfdiife QMBI A M8 aBkl ABALSuCDLReRNaes tiy ¢ eRldfales

may result if the cells sedinent and are not
spectypinf oy ntsspentieds Bsd ovtakjosist ilve NWOROGSE! 0852881y

/ .0 =151 .di spl.acenen i pette will al-so

clasag b A T LoIReel Bei LR P aql | Cpuan pren
celld k8] #xepaseodidgsdbahuheishad sloeiridee gty ragerelf r ee

saline by serial ,dilutiqgn. A dilution series.which
monocéfrfae&eﬁ%y $HeSappEreAt VR SFo P ta WESH G pIRtRCtion by
actiAgtermded, in an ICE inhibition assay is generally

used for the primary conpound screen. For extremnely
Experiyiirgphoiuocedpoands, prepare conpound

[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.



dilutions in fresh plasma obtained fromthe sane bl ood

donor or in PBS-containing 5% DVSO to enhance
weoeabosimssazsy. [0199] Add 25 il test conpound di PATiIUSZN06/006540

vehicle control and gently m x the sanple. Then add

5.0 iil LPS solution (250-148fm stocked prepared

fresh: 5.0 ng/m final concentration LPS), and m x

again. Incubate the tubes at 30 Cin a water bath for

PBMC figpoilgatpioni #RdoEkaki AASEYRI i ng. Alternatlvely, t he
[018'7t]UbeS S@pe ?BAE‘CSQ:L'_LE é‘s[?g%%%r £38h %‘n %%na‘ﬁ $1lood

i NCu Ion period I'S assay sHoul

(yle]din@Mp4®€a5emloflhalpbbﬁame pﬂhhmhh@lh@Hd@Nl@g are diluted
ontrols: negative _control - no S; positive contro

with Tagdq ese §AnTbi #of; L@Eﬁpgﬁg%éﬁpﬁé@tloﬁ fretfsgHEscton
DickiGRMEBNLALI QAR PMBD.98 FerROYRd §0'o\fe%te1l18%%sﬁe&s&'a%
experinment. Additional saline is added to all control
Aften Jibesnim perhmifuegatvobones £.600ba68K Ocogt,r ddheapd asma/media
experi mental -whole, bl ood test sa Ies 02Q0], After.
rayery KB e AR Ee o "Bor bRe A bt br o Rt B Sl aaverle
collatﬁﬁidlvfril’gl@dafpdis&@uﬁi pipestat and2@e8nsFarded ke a 15 ml
m_crofuge, plasma is transferred to a fresh m crofuge

com%@%*arl%@%rWlaae&Carnme@ -x Yedaapdil @ddegsitquirring
the vrm%% ets 1;% mfecséﬁew mfkas iR g@fm' e%yﬂ%v%%s%g{ ada

frozen at - prior to assay for cyt okine leve
centrhyfugle SAC EQ@S%Q f@ﬁzmi]mﬁn& DTS¢5E§m@ ©E&14 ek Kisnl ey

E. M | MN_.554 Kk Kk
resuspe il 1r rBaLhy oHBAImE! OFLE{A%: atdoTRELLR, SFfcouhted

d rdikng to the WO 2005/ 085236
and a%@ig6§?§0§?0§6%4%68-iggigéﬂgfacturer s directions.
[0188]L- 1( Fdevehs ofliulab mgshml, iLn0 mdsmﬁ|¢@fcmﬁﬂﬂols

anang a, ran ndlv dua b observ 200
SUSPERS ohso?gg?gsﬁa Fof aWFhi gglésiﬁswéii %} Bottonm
tissulidiictent f)Pét@XP@6tHEHE$ , for 5Bk SAckes W dad akihution

on the |inear range of the ELISA standard curves. |t

and Oygy e Llﬁ%c%@%@woxlo Spemai #¥e6-30aRdard @io/oei eedutfon
f t 0 bl

prep%@?ﬁ.%ﬁ?eé{ﬁplgfé ﬁﬁﬁgcﬁéeggkogéPgﬁBL%F c%%%e%iﬁ%xlon 5

ng/m1687 6%2e (19921 @@aﬂﬁioﬁsleﬁteéscompmpn@&dobnﬁhLQS are

vent n have been, tested for i nhi on of IL-1
usual g O R B o B Rl PR e EB0 Odalt on TR
contx@ﬂdnﬁgﬁtﬁ&es are run per experiment, with elther 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.



In Vivo Assays [0203] Conpounds of this invention may
be tested in in vivo assays such as those descri bed
wOnoA0sM3647545. [ 0204] WO 99/ 47545 and al | t heCcomiserns/006540
docunents cited herein are hereby incorporated by
reference. [0205] Wiile welhave described a nunber of
enbodi nents of this invention, it is apparent that
our basic exanples may be altered to provide other
Isolagrpodiofe A asernh NMononzelehs ced@gounds and net hods
f thi -nven i on e e, it wll I |at d
L0190} 5 Fﬁ%fs@5~e o?o%%ggéléﬁénPrgﬁared 8° %egggﬁ%% Ove
Mediat he . @pa@nd% cfairg® sadber tbhaslby fhelsped byco 5 ml of
enbodi ments that have been represented by way
the EBMgmsUsPeRsvel - W Bbes5/ 8852861PET/ esge@é-lte@@smlatf@s are

oent Bl iy RORETRONEY chotle i eacl Aen

er el n.
WellsthEidhemigdﬁtlﬁawaahadithréﬁ tAQopel walkihpAatli ol of media

B i Soxin e e
adher?—%, ! %%'31'1 %n&jcél-ga%i%éy 5) 53 60§< %%@r ¥:|e)lls per well.

The daauﬂmmmycﬁyhjeéflc&ﬁ@bunﬂat|nrs” ae1a51ﬁ@umnnhered
Jheteroaryl) - d% 12allggat c)-, wherein acy drog
condifiions @rghrGPFYLIaAdOT i RUBBERALANY PEFCERS

descrabb@ipset. of two hydrogen atons
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.



bound to the sanme atomis optionally and i ndependently

replaced by carbonyl; Ring Ais: NNV NN~NN
wohers@ss3ci n each ring, any hydrogen atomis opCrasa106406540

and independently replaced by R4 and any set of two

hydrogen atons bound to th&0same atomis optionally

and i ndependently replaced by carbonyl; WO

2005/ 085236 PCT/ US2005/ 006540 -154- N 'V N when Ring

A is or WHble tHiemwR AssdRBE D) Ik L HEPLOJugt RFS02- ,

to193y”" Wieste FRagdherbye of S0 i NEH BB & this
sover B A Do ap2fin R L8 LA WIS ageeripes betow:

Purpgsg erocyclyl, 5-10 nmenbered heteroaryl,

C3 1 cl j phat | - _12ali phati.c) -
[0194(106:1 areyl‘?@-)i%égéggl FS%%G ¢ _a, S(J‘gl—p rlfﬂeé héjrdeofor
meashietref oW yroductCdnldal rphaBi ¢hr otned o tRIPRISd and the

. heteroaryl)-(Cl_12aliphatic)-; or two R3 groups bound
activiigyf Hef cRE6fl f sRMLPd§etrFer Wch qomml eatldm L FHiG

tic.0 n Lc Ling Is
R i s R e s
inflamrbered delerogpyk, sBactioayclodallyylsmaomprotEHins and red
red heterocyclyl,; wherein up to 3 aliphatic .
blood T arorinagobe. ol Aces Byor SRR e b e P
vivo GhiNidRYi S S andnS?2, wherein R3 is substituted
with up to 6 substituents independently selected from

Matery@lSy NNVNN  when Ring Ais' or " ; then Ris
Pyrodgﬂl\?l(@ﬁe I%srﬁhgég in gorpwha I, ORR A RBx NHO/Y

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



and R3 is phenyl, thiophene, or pyridine, wherein each
ring is optionally substituted with up to 5 groups
wondepesent | y sel ected fromR8', and wherei n BCTIUS2B5/006540

one position on the phenyl, thiophene, or pyridine

adj acent to WO 2005/ 0852361 FPCT/ US2005/ 006540 - 155

bond x is substituted by R12, wherein Rl2 has no nore
than 5 straight-chained atons; R4 is hal ogen, -OR9,

disquqgmentjwpo§£?'Witisalsagmlm;mlzweﬁmﬁﬁammmnxyketwéén

- Y , -N (R9) 2i -SR9, -SOR9, -SO2R9,
repll%c‘% %fpdzt%}/sosm( -)C(IO) R9, -C (0) C(O) RO, -C
[019§10 cr(x@paﬁm dmg:(@r(lolblﬁm)_a st HRQSR- Free

- C(9).0R9, OC(OR 9, g&O)N(RQ)Zl
sallﬂ.@% 09 HS 21)1 Ué‘(s?lm( m%zdllp@@)ﬁosezmﬁ@ cko braciets

the a@ré}{& @&(%9%59;% _té\gﬁ FQQ)I&%%{;@B&) dgt%%g‘s 9§§2|{|HN§%’)R%}£E

1nh1bﬂ‘ﬂ1(olm)as@a(y0)15(8%ner&!( f§) @é@&iR@or %89%9(1@3@% coﬁllﬁyg%hd
C(O N(R9) 2e - N( R9)C(S%\'|:\I(R9)2 -
screepmg)Fopgg extre@e@_ Ragbpc CDIHQO(J. PORPRIrRI compound

dllutlgn(s m)re%% BEL%D&% &%%}féd E'ggrg) {“Rg%‘ﬁéj Pi%fzi( Qﬂqor

or ln P@@ x@anwmpiﬁglaﬂhﬂmmﬁmedohenhanaeyboluﬁﬁ1€3§7
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ng/mlcff90§@@apﬁﬁpa€ﬁ§1n%@e%h bran@hed/mal Eyhalukeneenteatchon

C 0 t he S t
1ps) O BERORAE Aoh. Lt ant vreR  (R08k Ye2dl oo o aowaer
bath ﬁ@geﬂﬁeﬂSWMEhwthél&ﬁnmmeNaﬂnmimmhgch Al heynakgvely, the
orm.a, 3-10 nenbered Cécloallohatlc R8 and

cubes R B PR iBhenderiT o haf bhent ACRGL EReptnecRAne

i XY
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tubes- NORAYEHO) Rie v BHL SO, botfl_\l(c@)_%@ Nﬁl‘ﬁg) &xperimental
-N R9)C(S)N(R9)2 - N( COR9) COR9, - N(OR9
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



WD 2005/ 085236 PCT/ US2005/ 006540 -156 - C(=NH) N(R9) 2,

-C(ONOR)R9, -C(=NOR9)R9, -0OP(0) (OR9)2, -P (0)
WwWOR8)5/085236 P (O) (OR9) 2, and -P (0) (H (OR9) PCRIS2®3/006540

hydr ogen, Cl-12aliphatic, C3-10cycl oali phatic,

C6- 10aryl, 5-10 nenbered heberocyclyl, 5-10 nmenbered

heteroaryl, (C3-1ocycloaliphatic) - (Cl-12aliphatic)

- (C6_10aryl) - (Cil-12aliphatic) -, (5-10 nenbered

manufeteroey'cd yd)redidbrigal i phatBc)eveler offetedod yg/ml in
12al . tic wherein a atom i.s

posi{ife GBI Sond ArEait, L irBiei e v Pauny

obsesgdd of A wol ol agigin, at eABoBoPNEshe e $aAMe RgMds is

optional |y and independently replaced by carbonyl; R10
usual EﬁkgﬁenQ}ior -pperiprnrtsctEer E@@éé.KQQEﬂQﬁ to fall

on R ORI Vad R s el Sach o GF S Rcp,TE &Y e

necess@ﬁﬁg tdxdiﬂ;lmjl%ld st&&ﬂardZdlIhelmrspmﬁﬂd/cﬂnccﬂ:rscém to
aim1 wherein ) i s C6 10aryl ar
atergt§ifis Bore H’Q}O&%a@%g\/\ﬁﬁﬁé‘% aﬁ‘?raﬁaydrjﬁ n i -0 T-
Leuk@éyt%% B 0P ixnaldy. apdyipdepgndent.y substltut ed by
. 3. A conpound of fornmula Il: OR2 A R3 x NHO
[020311 0 $¢legtad qmmwdﬁsoﬁstbhénymeml@éhéwe dreen

cest B i S R s Rre B Erd® coPRe bl Binaedt S

IC50 ammrk%ﬂwg’ﬁnhqmtaﬂﬁeélpgﬂltl on on the phenyl,
t hi ophene, or pyridine adjacent to bond x is WD

2005/ 085236 PCT/ US2005/ 006540 -157 substituted by
R12, wherein R12 has o pmfe Ahan,o straight- chained

atons. 4. The conmpound—accordrng to any one of clains
[0203] 3 wHammiouls 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.



is 0O O O RL 5 The-conmpound according to claim4,
wherein RL is Cl_12aliphatic or C3_10cycl oal kyl
wohers@ss3each group is optionally substitut edPairuis2adsB806540
groups sel ected i ndependently fromR8. 6. The
conmpound according to cl ati®5-wherein RL is a
straight- chain or branched C1 4 alkyl that is
optionally substituted wth 1-3 groups sel ected
i ndependently from R8. 7CLAI@ISonpound according to
e Cf%fﬁnwe mhergin Rl is an unsubstituted
strai ght-chain or branched C1_4 alkyl. 8. The conpound
1. A aocogselhmd dO Ddmaiuma,Twherein RL is ethyl, isopropyl,
n-propyl, or n-butyl. 9, The conpound according to
claim8, wherein Rl isRéthyl. ~. The conpound
wherein R8 is
hal ogen, - OR9, -Cﬁb\N , r -R9. 11. The
conmpound accordi ng tp cl aiim 10, {wherein R8 is benzyl.
12. The conpound accordin one,of clains 1-3
wherein Y is W 2005/ 085236 §2065/006540 -158-
0 OH H O 13. The conpound accordi Ag to any one of
clains 1-12 wherein ring Ais: NO 14. The conpound
according to claim 13 wherein ring Ais: Noptionally
wheresithstituted by R4. 15. The conpound according to any
one of claing 1-12 wherein ring Ais: NN, N or

0
(0]
OH
Y °
o or %i

O\R1 H

R' is H, Cj.;paliphatic, Cs.ipcycloaliphatic, Ce-iparyl, 5-10
membered heterocyclyl, 5-10 membered heteroaryl,
(C3-10cycloalkyl) - (Ci1paliphatic) -, cycldalkenyl—

(Ci-12aliphatic) -, (Ce-10aryl)-(Ci_ipaliphatic)-, (5-10 membered
heterocyclyl)-(Ci-1z2aliphatic) -, or (5-10 membered heteroaryl)-
(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:

N N N N N
o Q %{N? L' Y ke kY
v Y s wnnns or
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;



optionally substituted by R4. 16. The conpound

according to claim15, whereinring Ais: | N.ivw
wopbismesdsby substituted by R4A. 17. The conpoun#@CT/US2005/006540

according to any one of clainms 13-16 wherein R4 is

hal ogen, -OR9, -CF3, -0OCF314R9, or -SR9. WO

2005/ 085236 PCT/ US2005/ 006540 -159 18. The conpound

according to claim17, wherein R4 is H 19. The

conmpound acco gtoa ne of clains 1-18 wherein
R2 is a C3 4br nched group. 20. The conpound
a y

accordi ng fﬁ one ¥ alnB 1-19 wherein RS is H

when ®indCH3,isR6 i svw CHEY andmR? ;i €he@3. 21. The conpound
accor disn q 0 an e of clalns31 20 whergin Rl has
To rorbCt Rhn - 486t Py ght Smal nod A D, (39 2NFHQ)

) (B9RRQeUNd agees it ng) L 0 ©l-ai mﬂ2mqb‘?hed312 has no nore

than 3 stralght chalned at oms. 23 conpound
) (HEVEH @) FgO 0 eraRMQM)) @) einaRe? is - OCF3, -

h d o
RS - oy At B 1

member@d IIHterEacyZﬂleh@—Q@mmﬂde:ﬁ@éwhétégoh@y@l ai m 24,
wherein R12 is or, -F 26. The conpound
(Cs- 1OS¥€6PaFﬁ§hﬁ615hy Shéz%]FlQl?%Fﬁ’E T~ 28 CatiePEVR ) “each R8

(C1- 1zb%ﬂgg@eggengb¥lballn@ﬂﬁereégﬁter[}% saliphatic) -

net hyl enedi oxy, erneglox
, -((RY) MmemleREd heSERDarvI02ROC1- -:LMZJM@RQQQ; C(O;Réwo R?

group%c%c‘f@? SNCHEop . =T bR che pib Sek ey o

3-10 Znemd¥r(dO)arCn@h OB, moNERDKRAE) B9riff; wherein any ring
(R9)C(0)N(E€%2 WO 2005/ 085236 PCT/ US2005/ 006540
is optigmegiy s R0 GRd CAcerdiing olcbu%ﬁerﬁb%e%la%%oaryl

Cs- 100?@§Ba5§yl§:’o:r' E‘d@@eﬂgfﬁﬂéfééd N@cer%g‘&%} Xﬁh%éfﬁ)u}g to 3

aliphedrisowed sl edood ma(ymblé Eeepba@a@ by a group selected
from O, N, NR’, S, SO, and S0,, wherein R> is substituted with

up to 6 substituents independently selected from R8';

%{”Q z/“? i %Q

when Ring A is S wans W or wr s then
R is R?’C(0)-, as shown in formula IT,
o) R?
o “

R* x N
H

O Y

O N/

H
IT

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
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HNOHNO,Y,N) OT eo C OOOOONqu 0NO
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R* is halogen, -OR’, -NO;, -CN, -CFs;, -OCFs;, -R°, 1,2-
methylenedioxy, 1,2-ethylenedioxy, -N(R%),, -SR®, -SOR’, -SO,R%,
-SO.N(R%),, -SO0sR’, -C(O)R’, -C(0)C(0)R’?, -C(0)C(0)OR?,
-C(0)C(0)N(R%)z, -C(O)CH,C(O)R’, —C(S)R’, -C(S)OR’, -C(0)OR?,
-0C(0)R%, ~C(O)N(R%);, -OC(O)N(R’)2, -C(S)N(R%)z, —(CHz)o-

JNHC (0)R®, -N(R’)N(R®)CcOR®, -N(R’)N(R)C(0)OR®,

-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(O)N(R%);, -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%)2, -P(0) (R%);, -P(0) (OR%);, or

~P(0) (H) (OR’) ;

R* is -C(R%) (R®) (R7), Cg.iparyl, 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 alkyi;

R’ is -CF;, -Cs.scycloalkyl, Ce.iparyl, 5-10 membered
heteroarvyl, heterocycle, or a Ci-e¢ straight-chained or branched
alkyl, wherein each carbon atom of the alkyl is optionally and
independently substituted with R°

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,
~CF;, -OCF3;, -R%, 1,2-methylenedioxy, 1,2-ethylenedioxy,
-N(R%)2, -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’),, -C(O)CH,C(0)R,
-C(S)R’, -C(S)OR’, -C(O)OR’, -OC(O)R’, -C(O)N(R’)z, -OC(O)N(R’)2,
~C(S)N(R’)2, -(CHp)-2NHC(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%)2, -N(R)C(0)OR®, -N(R®)C(O)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’



-161 C CF3BOCI 0 ONNO " HOOOONO 1~20 O N

ONHOHO HOCFR30Cl 0 01%HNOWNNOWHN

wO2003/088236 O NO O NTo % J~ HO HO H (0 ecTwsaiosfoes40
N

o F3C O1 Nol1NNT 0O YHOHOOHXOHODO
C OCd 0OI~-NNO/~HNMN6OON~00p O OHHL S
a od od 01~ NNOWHNOV\HNNOHOOOONO
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-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(0) (H) (OR’);

R’ is hydrogen, Ci-12aliphatic, Cs.jpcycloaliphatic,
Cé-r0aryl, 5-10 membered heterocyclyl, 5-10 membered heteroaryl,
(Cs-zocycloaliphatic) - (Cioppaliphatic) -, (Csoiparyl) -
(Ci-12aliphatic)-, (5-10 membered heterocyclyl) -
(Ci-12aliphatic) -, or heteroaryl- (Ci-;;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'Y, -NO,, -CN, -CF;, -OCF;, -R', or
~SR™; wherein R ig C;4,-aliphatic-;

R is C;4-aliphatic-; and

R is halogen, -OR', -NO,, -CN, -CF;, -OCF;, -R!!, -SRr®.

2. The compound according to claim 1 wherein R is R3C(0)-; and
R® is Cs-10aryl or 5-10 membered heteroaryl, wherein any
hydrogen atom of R?® is optionally and independently substituted
by R%®'.

3. A compound of formula II:

(@)
Iz

IT
Wherein R?® is phenyl, thiophene, or pwyridine, wherein each ring
is optionally substituted with up to 5 groups independently
selected from RBI, and wherein at least one position on the

phenyl, thiophene, or pyridine adjacent to bond x is
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4. The compound according to any one of claims 1-3 wherein Y
is
0

(0]

%

5. The compound according to claim 4, wherein R is

O\R'] .

Ci-12aliphatic or Ci.ijgcycloalkyl, wherein each group is
optionally substituted with 1-3 groups selected independently

from RE.

6. The compound according to claim 5 wherein R' is a straight-
chain or branched C;-, alkyl that is optionally substituted
with 1-3 groups selected independently from RE.

7. The compound according to claim 6 wherein R! is an

unsubstituted, straight-chain or branched Ci4 alkyl.

8. The compound according to claim 7, wherein R* is ethyl,

isopropyl, n-propyl, or n-butyl.

9. The compound according to claim 8, wherein R! is ethyl.

10. The compound according to any one of claimg 4-9 wherein RS®

is halogen, -OR®, -CN, -CF;, -OCF;, or -R°.
11. The compound according to claim 10, wherein R® is benzyl.

12. The compound according to any one of claimg 1-3 wherein Y

is
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13. The compound according to any one of claims 1-12 wherein

ring A is:

'1{@ or K@

v www

14. The compound according to claim 13 wherein ring A is:

o

wiv  optionally substituted by R®.

15. The compound according to any one of claims 1-12 wherein

ring A is:

“{Q %{? ke %Q

N N
optionally substituted by R*.
16. The compound according to claim 15, wherein ring A is:
o

optionally substituted by R*.

ATAYAV S

17. The compound according to any one of claims 13-16 wherein

R* is halogen, -OR®, -CF;, -OCF3;, -R°, or -SR°.
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19. The compound according to any one of claims 1-18 wherein R?

is a C3-4 branched alkyl group.

5

20. The compound according to any one of claims 1-19 wherein R

is H or -CH;, R® is -CH3;, and R’ is -CH;.

21. The compound according to any one of claims 1-20 wherein
R™ has no more than 4 straight-chained atoms.

22.

The compound according to claim 21 wherein R'? has no more

than 3 straight-chained atoms.

23. The compound according to claim 22, wherein R'@ is -0OCFs;,
-0CH;, -CF;, -CHs3, -CH,CH;3, -Cl, or -F.

24. The compound according to claim 23, wherein R'? is -CFs,
-CH;, -Cl, or -F.

25. The compound according to claim 24, wherein R'? is -CHs,
-Cl, or -F.

26. The compound according to any one of claims 1-25 wherein
each R® is independently halogen, -OR’?, -NO,, -CN, -CFs;, ~OCFj,

-R’, 1,2-methylenedioxy, 1,2-ethylenedioxy, -N(R%),, -SR?,
-SOR?, -S0;R?, -SO;N(R%),, -C(0)R’, -C(O)C(O)N(R’),, -C(O)N(R%),,
-OC(0)N(R%) 3, - (CHz)0-2NHC (0)R®, -N(R?)SO,R’, -N(R’)SO;N(R%),,
~N(R%)C(0)0OR®?, -N(R®)C(0)R®, or -N(R’)C(O)N(R%)>.
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Cl Oor OO1H I \ N4OH HK2Np C 0 29. A
woheosmasset i cal conposition conprising: a) a ceapasSz®s/006540

according to any one of.'clains 1-28; and WO

2005/ 085236 PCT/ US2005/ 006543- -167 b) a

phar maceutically acceptable carrier, adjuvant or

vehicle. 30. A rrethod for treating a disease in a
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| eukem a, netastatic nel anoma, Kaposi's sarcomma,

multiple nyeloma, henorrhagi c shock, sepsis, septic
wehoskogsBar ns, Shigellosis, Al zheimer's di seaBeT/US2005/006540

Par ki nson' s di sease, Huntington's di sease, Kennedy's

di sease, priori disease, -lorebral ischem a, epilepsy,

myocardi al ischernia, acute and chronic heart

di sease, nmyocardial infarction, congestive heart

failur % at heroscl erosis, coronary artery bypass

r ad t Splnal nmusculjarp ophy, anyot r ofhis tera
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WD 2005/ 085236 PCT/ US2005/ 006540 -169 34. The net hod
according to claim 33, wherein said cells are in: a)
wanowrogsaici nt ended for transplant; or b) a bl 8OWUS2005/006540
product. 35. A nethod of treating cancer using i muno
t herapy, wherein said i mawt herapy conprises as a
conponent thereof a conpound according to any one of
clainms 1-28. 36. The nethod according to any one of
cl ai ms 30-35 mhereln ai d conposition conprises an

addl td,onélg therapeutl @gen 37 A process for

mmound : oR2 R
HI S: nl th
Mﬁ'fd abl es %ag Fblefl ned i n 8 Hof cl an\m@ Q
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29. A pharmaceutical composition comprising:

a) a compound according to any one of claims 1-28; and



group) to provide the conmpound of forrmula I. 38. A
process for preparing a conmpound of formula |I: R2
wensNs#3st 0 O N"Y H wherein Y is: 0,40 ORRCTAISZ005/006540
the other variables are as defined in any one of
claims 1- 11 or 13-27; co@i-sing reacting a conpound
of formula 7-A° H TA OO ONHO-IRL 7-A wherein
the variables are as defined in any one of clainms 1,
b-®; phaemac ebipeuhtly oicter i e RNHOHR) GR ) Xyvantieoei n
Xids OH or an appropriate derivative or |eaving
group, in the presence of conditions for coupling an
am ne and an acid (when X is OH WD 2005/ 085236
PCT/ US2005/ 006540  -171 or appropriate acid derivative
30. 2 \iRPod i oot TRy 1Y HroviRse tHe & RRjouRBtef Whermima said
: C i a - L for eyl
dlsez%tsve: %RZa%OpfA]g %Srﬁoe_lcﬁ%t%ﬁ ﬁtliJPé'oéa{N%[ O&?:%%H'@ogﬂs A s ea

disease, an inflammatory disease, an autoimmune disease, an

vehi

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,
osteoarthritis, 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, orgén transplant rejection, organ apoptosis after
burn injury, osteoporosis, leukemias and related disorders,
myelodysplastic syndrome, multiple myeloma-related bone
disorder, acute myelogenous leukemia, chronic myelogenous
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, priom 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,



wherein the variables are as defined in any one of
clainms 1-3 or 12-27, conprising reacting a conpound
wohodsomsiba 1: R2 RNI1I-YNAOOT. IN H | PenaS2i08006540

Yis: 0 O O Rl wherein RL is as defined in any one

of clainms 1 or 5-9, under-1d8~drolysis conditions, to

provi de the conmpound of formula Il. 40. A process for

preparing a conpound of fornmula 3-A: P& -N 01PGL NN
neurqd @y cal Aamagrerdie FGlstiroke suitedrat caeboryliitd saci d

erauliObP S IRy S R bite: RRBaarbap Banc

hepating A hhamtdefdred y'éﬂlcdvalﬂéderﬁ%@iyﬁéngevbﬁacbb@&nese
compound of, formula 2-A: _ 0 OI1PGL HZN OH 2-A and
encegha ipdimd B 95 MRS RiA LK eP@iseap, zonal discase,

polydher & NS, %s%a@é‘ appraprd.at e | léeegox gtr%d% a

conditions for COUp |ng an am ne and a car I C acCl

duodgmhlerniern sliGHasye, dhlaniufecandnan t@bm@llmbs,
menlng1g¥¥9”té%fg”cjf&g¥%5f<necrolysis, pemphigus, Muckle-
Wells Syndrome, Familial Cold Urticaria, Familial
Mediterranean Fever, Chronic Infantile Neurological Cutaneous
and Articular Syndrome, Neonatal Onset Multi system
Inflammatory Disease, TNFRl-Associated Periodic Syndrome, or
Hyper-IgD periodic fever Syndrome;

said method comprising the step of administering to
said patient compound according to any one of claims 1-28 or a

pharmaceutical composition according to claim 29.

31. A method for inhibiting a caspase-mediated function in a
patient comprising the step of administering to said patient a
compound according to any one of claims 1-28 or a

pharmaceutical composition according to claim 29.

32. The method for decreasing IGIF or IFN-Y production in a
patient, comprising administering to said patient a compound
according to any one of claims 1-28 or a pharmaceutical

composition according to claim 29.

33. 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 1-28 or a pharmaceutically

acceptable derivative thereof.



IS an appropriate |eaving group) to provide the
conpound of fornula 3-A 41. A process for preparing
wa 0impsind of formula 3: O P&-NIPGL O N PCOHS25/006540

wherein PGL is a suitable carboxylic acid protecting

group and P& is a suitalle®-nitrogen-protecting

group; conprising: reacting a conpound of fornula

2- A WD 2005/ 085236 PCT/ US2005/ 006540 -173 0 A PGL
34. TN @thad meeprding compulatdn of3 f ormer @i 20saP@cNllY are
O X 20 under conditions for coupling an am ne and a
carboxylic acid (when x is OH), or an am ne and an
approps) ade EegRHoxyhtendsd ok Wheimplisn@n appropriate
| eavi ng group), to provide the conpound of fornula 3.
42. AR e RGP EHAFi ng a conpound of formula 13:
O P&R-NOPG ONHOH 13 wherein PGL is a suitable
carboxylic acid protecting group and P& is a
35. Buiedbd@ of trogenipy oct@vtengigimonpimmoonprheiragy, wherein

. . reacti a conmpound of fornula 2: 0
said 1mmun£%£erap§n%omprfges as a component thereof a compound

in:

according to any one of claims 1-28.

36. The method according to any one of claims 30-35 wherein

said composition comprises an additional therapeutic agent.

37. A process for preparing a compound of formula I:

R2
A
N
Yy
Ho 5 Y
0~ N7
H

I
wherein Y is:

O

8}

K

and the other variables are as defined in any one of claims 2-

11 or 13-27;

comprising reacting a compound of formula 1:

R2
A o]
HoN

0 (¢]

(0] N

H

(0]
\R1

1



(kPG H2 NOH 2 with a conmpound of formula 21: WO
2005/ 085236 PCT/ US2005/ 006540 -174 P&-N O X 21
wanasrosssndi ti ons for coupling an am ne and a PCT/US2005/006540
carboxylic acid (when X is Of, or an amine and an
appropriate carboxylic acilddo{(when X is an appropriate
| eaving group), to provide the conpound of formula
13. 43. A conpound of fornmula 5-A: O P&-N A OPGL O
whereyn dre varifkhes are RGL d@f:aa@@uxraba@mambom icd adoisd 2-11
r 94 ec [ ui
or 13% é?ogéﬂyg?agé néfS%%J%”%%ﬁ- d§? SRGgESiBs Fndg Of or an
apprca_lmyla)m cﬁ)érnfa&tlm borledwing drdip 44inAchenpewRenele of
ormula_ 5. O ZNPGL ORI ONHORL 5 wherein Zis
Condjatjfl%%p%mbrccﬂ‘géﬂ% %ﬁw%cﬁwrar@cm advBensX is OH) or

appr(gﬂg%is?%%séz%ﬁé%@u@ooa B0 Ué;%ﬂf %%%aé%l\égvmg

group) to provide the compound of formula I.

38. A process for preparing a compound of formula I:

wherein Y is:

O

0]

%

and the other variables are as defined in any one of claims 1-
11 or 13-27;

O\R1

comprising reacting a compound of formula 7-A:

A 0
H
(0]
@) N
H
O\\ ]

7-A
wherein the variables are ag defined in any one of claims 1,
5-9; and a compound of formula RNHCH(R?)C(O)X, wherein X is OH
or an appropriate derivative or leaving group, in the presence

of conditions for coupling an amine and an acid (when X is OH)



ONOR HOR 15, wherein PGL is a suitable
carboxylic acid protecting group and P& is a
weuhisassBe ni t rogen- protecting group. 46. A conpoumug2m5/006540
formula 3-AA AO P&R-NPG O ONHOH 3 -A
wherein PGlL, P&, and Rl arelL-as defined in claim43.
47. A conpound of forrmula 3: O ZNO~PGL ONH H
3, wherein Zis a Z-type protecting group and PGL is
or apRreR¥ided a@ldcierhvaBives(whier chpbendost OFDr md ark8ride

the %m%’é%;y &F’%mpﬁy J£|3(]—I 13, wherein PGl, and P& are

ned in clarm43. WO 2005/ 085236
PCT/ US2005/ 006540 -176- 49. A conpound of fornula 4A

O P&G-N A APAd I HON HO 4A
39. A process for preparing a compound of formula IV:

R? o]
A
R\
N OH
H
0 H
o] N
H
)

Iv
wherein the variables are as defined in any one of claims 1-3
or 12-27, comprising reacting a compound of formula TI:

R2

wherein Y is:

O

%

wherein R' is as defined in any one of claims 1 or 5-9, under

O\R‘| .

7

hydrolysis conditions, to provide the compound of formula II.

40. A process for preparing a compound of formula 3-A:
0
A
PGz—N O/PG1
OH
3-A,

wherein PG; is a suitable carboxylic acid protecting group;



wherein PGL and P& are as defined in claim43. 50. A
conpound of formula 4. O ZNO~PG ONH HO 4,

wohers@ss3d i s a Z-type protecting group and PGRCTRISA®35/006540
defined in claim43. 51. A conpound of fornmula 14: O
P&-NOPGL ONHHO 141mherein PGL and P& are as
defined in claim43.

PGz is a suitable nitrogen-protecting group; and ring A is as
defined in claim 1; comprising:
reacting a compound of formula 2-A:

0

O/PG1

HoN
OH
2-A

and a compound of formula 20-A:

A
PGQ— ;\
O X

20-A
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.

41. A process for preparing a compound of formula 3:

O

PGZ'_N O/PG1

O N
H OH
3
wherein PG; is a suitable carboxylic acid protecting group
and PGy is a suitable nitrogen-protecting group; comprising:

reacting a compound of formula 2-2A:



WO 2005/085236 PCT/US2005/006540

-173-
/PG1

OH
2-A

with a compound of formula 20:
PGz'—'N

e} 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 an appropriate leaving group), to provide the

compound of formula 3.

42. A process for preparing a compound of formula 13:

O

PG,—N P
2 o Gy

OH
13
wherein PG; is a suitable carboxylic acid protecting group
and PG; is a suitable nitrogen-protecting group; comprising:
reacting a compound of formula 2:

0

O,PG1

H>N
OH
2

with a compound of formula 21:



WO 2005/085236 PCT/US2005/006540

-174-

PG,—N

0~ X

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 an appropriate leaving group), to provide the

compound of formula 13.

43. A compound of formula 5-A:

O

PG,—N_A o PG
OR?
0” N
H  ort
5-A

wherein PGy is a suiltable carboxylic acid protecting
group; PGy is a suitable nitrogen-protecting group; and R! is

as defined in any one of claims 1 or claims 5-9.

44. A compound of formula 5:

ZN o Fe

OR!
O N
H
OR!
5,
wherein Z is a Z-type protecting group and PG; and R are as

defined in claim 40.

45. A compound of formula 15:



WO 2005/085236 PCT/US2005/006540

~175-
0
PGZ_N O/PG1
OR!
0PN
H R
15,

wherein PG; is a suitable carboxylic acid protecting group and

PG; is a suitable nitrogen-protecting group.

46. A compound of formula 3-A:

D\ 0
Pef—ﬁ;L\ L
0“ >N
H  oH

3-A,

wherein PG;, PGj, and R' are as defined in claim 43.

47. A compound of formula 3:

o)
ZN } o PG
0”7 "N
H
OH

3,
wherein Z is a Z-type protecting group and PG, igs as defined in

claim 43.

48. A compound of formula 13:

0O
PG,—N O/PG1
OH
13,

wherein PG;, and PG, are as defined in claim 43.



WO 2005/085236 PCT/US2005/006540

-176-

49. A compound of formula 4A:

0
PGZ—Ni o PG
0N H
o)

4A,

wherein PG; and PG; are as defined in claim 43.

50. A compound of formula 4:

o
ZN S L
07 "N H
H
o)

4,
wherein Z is a Z-type protecting group and PG, is asg defined in

claim 43.

51. A compound of formula 14:

PG,—N _PG,

O
14,

wherein PG; and PG, are as defined in claim 43.



