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WD 2006/ 130628 PCT(US2006/ 021003 1 PHARMACEUTI CAL
FORMULATI ONS AND METHODS OF TREATMENT USI NG THE SAME
Field of the Invention The present invention relates to
WF@% &éi cal formulations that are useful for

re 3 wi de variety of diseases or di sord8F%US2006/021003
associated with hepatitis Cvirus ("HCV) by inhibiting
HCV protease (for exanple HCV NS3/ NS4a serino

proteaso), 5 and/or diseases or disorders associ ated
wi th cathepsin activity and iinhibiting cathepsin
activity. BACKGROUND OF THE I NVENTI ON HCV has been

| ! AR AT TIGAR! Poﬁmﬂ%{gges AND METABSS'GP
patients sufferi ;El T!“E'E’Eﬂs l currently

poor, HCV infection is nore difficult to treat than
other forns of hepatitis due to the lack of imunity
or remnission associ at Bigldpithefrxentionect i on. Current
dat a The <Rt BeefionGehidsa Bnabcetic f‘bf?‘tlnufagBﬁs it ér%LUseful
ears post cirrhosis diagnosis. Patients diagnose .
®F trepting cawide variety obdisapics o djsatdscepisobigtedositic hepnatitis Raxws
By T e [P S eRbiT ISy 15 1385 8nd (88Rso)
U dseppoRoR@sgrdaigrassoaipted ath cathepein ectivityrentdshigiting ent
SN AR fgivikor hepatitis Cinclude interferon-a (I NF.)
and conbindation therapy with ribavirin and interferon.
See, g q, Berenguer et al (1998) Prod. Assoc. Am

Physi ci ans 110( A8RckbUND BfESHE Q@Fg@-’—lﬁq suffer froma
| ow sust ai ned 20" T esponse guent si de
ef f ects/ haseleerdmplicates ivf gialtlsés @ithealiver @ng vindnstioAraf| .

: _ : . : o f .
TSy 338 08 B B9 p A6 Bne o |
inggihepearr dtaeuniabion s mors diffienlt thdrsat thes wiiaridrirsaif depatitis
%Jlé.tlgﬁ gﬁ% I%Ek gﬁHﬁﬁEdl g)rr Fsgﬁlg%.{o%ﬁsosgbgﬁ’[& wiPACH dﬂﬁﬁm Errent data

(N articu -associ ate
B tRARBIE(tsere 50 orausfivrhrdte abfouPeash pogt Birkysisi diagriosis.
A D BB SRS BBGRD Rl b g v
yeer dirgivpimgte SHABH% ovharedrethose widls losalizsdeiresectaiie ed
. [ ,

iég‘é%csﬂ[%@%?@wrﬁ%ﬁ?@%{@@@%r tsgl'v%/aﬁa\fé bHRsd a1,

Current therapies for hepatitis C include interferon-o (INF,)} and combination
therapy with ribavirin and Interferon. See, e.0., Beremguer et al. (1998) Proc. Assoc.

Am. Physicians 110(2),98-112. These therapies suffer from a low sustainad

response rate and frequent side effects. See, e.g., Hoofnagle gt al. (1997) N. Engl,
J. Med. 336:347. Currently, no vaccine is available for HCV infection.

Hepatitis C virus (HCV) is a (+)-sense single-stranded RNA virus that has
been implicated as the major causative agent in non-A, non-B hepatitis (NANBH),
particularly in blood-associated NANBH (BB-NANBH)(see, International Patent
Application Publication No. WO 88/04669 and European Patent Application
Publication No. EP 381 218). NANBH is to be distinguished from other types of viral-
induced liver disease, such as hepatitls A virus (HAV}, hepatitis B virus (HBV), delta
hepatitis virus (HDV), cytomegalovirus (CMV} and Epstein-Barr virus (EBV), as well

as from other forms of liver disease such as alcoholism and primary biliar ¢irrhosis.
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hepatitis virus (HDV), cytonegal ovirus (CW) and
Epstein-Barr virus (EBV), as well as fromother forns
of liver disease such as alcoholismand primary biliar
cirrhosis. WD 2006/ 130628 PCTI US2006/ 021003 -2

RO 9/( an HCV protease necessary for pol ypBpt/Pepe06/021003
processing and viral replication has been identified,

cl oned and expressed; (see, e.q., U S. Patent No.
5,712,145). This approxi mately 3000 ami no acid

pol yprotein contains, fromthe amno termnus to the
carboxy term nus, a nucl eocapsid protein (C), envel ope

5 méﬁeﬁﬂ}ﬂ%n Hav 9@6&358)19@6&@3@3 c,glpeﬁﬁblb' @Eét%mé;rﬁd viral

5a an

rep WPB%‘PﬁB% @e% ‘eQd%\O'EPzﬁ”é’l‘%’fpreéﬁ%cﬁ% By AhBr Baerdiel v
5, ?18935)0 umﬁsegnprcﬂ@ﬁategfsoob et \Va@e PR ot Chniass, i the

I nct ? a serilne gr ot ease domai n
ARG T SO HaS Py D Gp AR EioR) (o SFVASPS am no
progeghiiskE1 smadEL) Bhd a@wmondepandaepﬁotaﬁﬁamt QOSTHIIa%ﬁbncB bs).

termnus o rotel n rotease is
NSt.&1 PR =R G B an Rl by AgBERT A B3 Bisientides
of 1bé HEVgdnarrict am;haamtmprcﬁﬂtiamomweﬂ@eaenﬂ& Bfciddse domain
L S AT T A A
depeadentiiyidiaise dombinyg SienC-tephirsmia the protek. nlat&eNS?:J Fét?c@d is
crBBle el 5 SIS BAT B R SGIRELS e
sequsemswaﬂﬂmﬂ&m&mauomeﬂatrWMMHemdiswmmﬂam Other
obrRSEAONS, Bmled oidBsb s B Bl RS b, e
urokipas ABBF84r iTHe HSY M§&§erln@anof@as¢ maoespoosiblriget for
pro%&l%’%'o’f Ble Wﬁﬁd@@@ Ml‘otéllli)e}?% r@@f@sﬁ&t AQedyt hat the

rotein, an ap oxura ely ypeptl’de is a

NS N pBa NGRNGR imlp%%arm'ém@sr@smw i foygarferaipg. four
vir &%sﬁﬁ#@@%tr@lﬁep 2etdherMbRddYrdd ihﬁ@%\l’ QB%rlﬁ%Erotease

NS4a serine, protease occurs I ntranol ecul ar

an %#@ﬁfwwwrg%’f PhayrHSHoRPBslARe sites ar e processed
l mlt&faﬁ‘@:'e@ﬁ Uél@FrhMetﬁ that ﬂwetﬂﬁlﬁmtetrﬁ@ﬁ'aﬁ §|rr%f‘fel§ Bqpat ur al
I a ?e Si }a&? prot ease reveal ed the presence
PGBy o FstaEtor Y (o S st Y SIS, HatiovlFege of
the mvmﬁmumaansagrrtmecmswwsaa%ﬁﬁé/@@tea!e bburdpdanNR4Riary
g rIl\lgﬁﬁl ﬂ}e NS a/ NSHbj uncti ons.  The 25 N53/ N54a
o] (L¢P Biie BPEP Ra Ao AT b B e R <N S5UIgY e TACS)-
Pl Anal¥sie ofhenafhal cleavage sites for HCV protease revealed the
presence of cysteine at P1 and serine at P1" and that these residues are strictly
conserved in the NS4a/NS4b, NS4b/NS5a and NS8a/NS5b junctions. The
NS3/NS4a junction contains a threonine at P1 and a serine ai P1'. The Cys—Thr
substitution at NS3/NS4a is postulated to account for the requirement of cis rather
than trans processing at this junction. See, e.q., Pizzi et al. (1994) Proc. Nat), Acad.
Sci (USA) 91:888-892, Failla et al. (1996) Folding & Design 1:35-42. The
NS3/NS4a cleavage site is also mare tolerant of mutagenesis than the other sites.
Ses, g.g., Kollykhalov gt al, (1894) J. Viral. 88:7525-7533. it has also been found
that acidic residues in the region upstream of the cleavage site are required for
efficient cleavage. See, e.q., Komoda et al, (1994) J. Virol. 68:7351-7357.
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substitution at NS3/N34a is postulated to account for
the requirenent of cis rather than trans processing at
this junction. See, e.g,, Pizzi at al. (1994) Proc.
Nat!. Acad. Scl USA 91:888-892, Failla et at. (1996)
PO HPHG@EDesi gn 1: 35-42. The NS3/NS4a cl eavaBElEpe6/q00s
al so nore tolerant of nutagenesis than the other sites.
30 See, , Koilykhalov et al. (1994) J. Viral,

68: 7525-7533. It has al so been found that acidic
residues in the region upstreamof the cleavage site
are requi red for ef ficient3cl eavage. See, e.g., Konpda
at al, (19 . Virol . 68:7351-7357. WD 2006/ 130628
pPCTIIRfED %P @M@SOfeass? th?ﬁﬂ%ﬁ@@?%rq&pﬁ@tmcﬁyﬂetaeﬁ@@danrﬁa&see,
M QlidRERPatb A, [gh@eﬁ[oh PebiGRoRNbl WO SRS f *8fain peptides and

| nt ernati onal t ent Fpl i cati on Publication
Pefiide #0alpys (segr tigrpatioaptaied ApRiratipe prbligatihip e Y8 EE7S.
L6 el qmga)l BlB@IeﬂnBG’@BW@JQQ@S uﬁg@uiﬂum biGt( n@geglmach\é\ﬁ

o7 RO P e HiREoSe 3 o il B, e . LsSlo B2t 10

inhbitsis DaBedi o theof0-gthino 638 )y pBbiRRY c@lin N@Mamﬁ?rwm (1ol .

BBz T b bty SARRRETedted 1ofS bar BRoVRGH |

s&kretbd/ABsih Irthiftor (HHEHNO3) bed afifibatlytrypsiies {iaBiph (Tmabiusran

BB BT el B P b Bl

frvment) (Maktiny 8l { OGP ProtelVEIRG. {0p607c@mm| dnded antiRhjrabin®sin

A%?ﬁ?%lsﬂ%ﬁ%ﬁ%%%éi‘%%%ﬁéﬁw?%%b% T

d¢=AGY hepdiitie @UkiuseRN/ahas (etO8)bsén didenatd (s2¢, BRV2B)Y. Toblay
ofol Oﬁ)(%qlﬁbs %eﬁjggta sel ectively destroy hepatitis C
a

{ rtecen 'y been disclosed (see, Biowrld
Tod&eferd(@lig pisodngdddv éinbeC T Fplide898), No. Red BB/EHERS, 1 S

pl?dll%l‘?e ﬁSRb‘I é&{%e{gggﬁfg%gk?%ﬂtcgl)ﬁrﬁ? aooratV@u N C§§?Z§96 15

putrhemnqowaxa%,dbwa\m KISTDEDA9S, RoghelAG s At VChg9/0 87 34] paigisliéd

P Aty 19 CORLE oAbt S e Canada Lid.) .
Pen(ﬁeﬁgmar@dd copansiiald SJpaint panlieationapPiriat bioi BHE94, S, ifiked
ADR 5 5840l 3Ad @g??i I\T&J gﬁﬁi 08, Q%'fhefﬁ%%ﬁqgozaoé}”&?@?'N‘oaéo/%?o 110,

60/ 198, 204,
filgd gl @1, 12080, Semal foj 2%11@9 fipd Joly@d, 2658, iSerialNg. 60/220,107,

fu@@b@?f@ﬁ 12%0 éér*aﬁfﬂlon@%@éag %%Q%ecé%l%@ 8'5800 Ei%n%?lqo 107,

0, er i al
6%%%%?&31@ f.ieg gulyzajggooog,g.ep@;mq\,@o;sss 721 filed May 6, 2004 A WO

2003/062265, disclose various types of peptides and/or other compounds as NS-3

serine protease inhibitors of hepatitis C virus.

There is a need for new treatments and therapies for HCV infection to treat or
prevent or ameliorate of one or more symptoms of hepatitis C, methods for
modulating the activity of serine proteases, particularly the HCV NS3/NS4a serine
protease, and methods of modulating the processing of the HCV polypeptide using
the compounds pravided herein.

Another aspect of the present invention is directed to inhibiting cathepsin
activity. Cathepsins (Cats) belong to the papain superfamily of lysosamal cysteine
proteases. Cathepsins are involved in the normal proteolysis and turnover of target
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601220, 101, filed July 21, 2000, Serial No. 60/568, 721
filed May 6. 2004, and WO 20031062265, di scl ose
various types of peptides and/or other conpounds as
g%iﬁﬂg serine protease inhibitors of hepatitis C virus.

P&%s a need for new treatnments and thePEFUEA0§/g1003

HCV infection to treat or prevent or aneliorate of one

or nore synptons of hepatitis C, nethods for

nodul ating the activity of serine proteases,

particularly the HCV N53/Npda serine protease, and

nmet hods of nodul ati ng the processing of the HCV
progﬁuhweidtssd@ aswelbas ih hﬁtfaimgpaﬂdérﬂﬁicnb%o@@d:y'b%e&iz?me%

o ARRREpR Bl R LBR T R oBeke. feavin (060)”
PFObeN@thg\Ctad $dne9tpxaa§'amasmmmca:m (1990fimirumok 0aBl, 48y 80-8bne

prot eases. Cat hopsins are involved in the nornmal
pr GlosGVeTs iaberaig qathen@rv@Mp@rssmamgetaismezooamm& several

serigld |HdaP 065020 QB tes: ‘ba@ﬁ ﬁ]|3n§a ettr; SR t@soewgbunu%%ﬂy

In initiating proteol casca proenzyme
CXPIRSERY alf| S?P%ﬁdCEi”ﬁ» ﬂﬂﬁltdi“‘tﬁ @éﬁashg!um, M«Staieaggoblastoma and

hedmmeeratdaﬁc&anss i@net fa ﬂé@e ge) %9@49 ﬁ%’éﬁ YAC8a,

I 800; M ocC i nmuno Let
“95@ %b%g@@ %@eﬁ a@?etawt 1 a?h@w Bioshpine Sl &iolh28:

71 amp Fhe@ftkistal, l(¢@9§¢ur Ny S&YRF al5:198. 85 'aﬁa‘%ré‘aé”%&ated with
se, states psi ns have been Shown

pool SRR PyYCoBR 5F HELEH W BRARERNE W80 CRmertpinguror and

heddmeals tandetths Qiraﬂ%ataeAdglhdx@Hb gaﬁfeﬂmﬁﬁt eﬁdﬂagesslb%acq/cﬁﬁl%bsm is
co

EVIC%%E eée\%eglglllﬁﬂﬁlﬁgéfy grtsease( %tg@g) ngluging r@ﬁ@p?{:ztmd arthritis and

osteAghitE3KéRZer (MO66) Athrk Rhed99 BR:opiog4) Bi ochem Cel |
Biol., 29: 715-720; Friedrick et al. (1999) Bur. J

Camﬁ@r mofubB8mbdidbniAnd @ €aResqg! Q’%tﬁfﬁ!y W th 19 B&HFIete y

d ﬁ)c? nﬁnt out cone of at| ents Wwth east cancer
undetgiody ! o it pisGowRdhtgsar FEBISTaM O FathRpYN & restbyed
censtn@ﬁaenﬁddemwaf@{ inMuce@th% ﬁiﬂé d@é‘tﬁr(ﬁ‘ﬁﬁétg%t af (Fs%‘s EBﬁhéln
Bio ﬁ A n%g%e{]g%a n nmat ory di sease’'sta

W& g n rP'P?Bﬁ = Eﬂﬁ féatatfﬁffm@@tt@‘ofeﬁﬂﬁ wﬁht@rgisense
olightereptdes( LI ThthBRSIAT Bt | ind RBE UBDoptaHs 916184 ofh&. (1009)

I | a of cathepsin activity are not
e RERA 31 T5E 000 HReba5R REBGH 14 St Sursotn s fomtte
cathiepsioe dhaix sr esigiaon t@feeaatrh@psrtm tiatr @ﬁﬁé{ﬁd\s 6R fodidied of

apoﬁtﬁglgnﬁigggri é? gtﬁ&%'/?d% g'Bﬁ@Ero c}ggtsl‘t ?%b%‘l N b%gg e?tal

(19%99n‘20ﬂ1}’and ATBatG723-880.ment of cells with ant i sense

Cathepsin K is a member of the family of enzymes which are part of the
papain superfamily of cysteine proteases. Cathepsins B, H, L, N and S have been
described in the literature. Recently, cathepsin K polypeptide and the cDNA
encoding such palypeptide were disclosed in U.S. Pat. No, 5, 501,969 (called
cathepsin O therein). Cathepsin K has been recently expressed, purified, and
characterized. Bossard, M. J., et al., (1996) J Biol. Chem . 271, 1251 7-12524; Drake,
F. H.. etal, (1996) J. Biol. Chem . 271, 12511-12516: Bromme, D., et al., (1996) J.
Biol. Chem . 271, 2128-2132.
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ol i gonucl eoti des of cathepsin B induced apoptosis.
i sahara et at. (1999) Neuroscience, 91:233-249. These
reports suggest an anti-apoptotic role for the 20
cathepsins that is contrary to earlier reports that
YO HEBYHE are nedi ators of apoptosis, Rober PET/ES2084/021003
(1997) Gastroenterol ogy, 113: 1714-1725; Jones of at.
(1996) Am J Physiol., 275: G723-730. Cathepsin Kis a
menber of the famly of enzymes which are part of the
papai n superfam |y of cystgine proteases. Cathepsins B,
H, L, N and S have been 25 described in the
| i tCErtMpﬂ;l‘reK Rec eaérd yarlth@@ﬁjtéH Ks Rekpapept Od%aﬁﬁgs#\r}@ or
cat %\SI% %I]E’D% lfICh ﬁ‘? E@_&ll re di scl osed in U
R0 M AR08 sfepu i enerad)o be the
mo@at dmp:mnrat% dnas (e ais%t@alﬂ[]w emmh@alfa@@tdr(el gwgga)ﬁg@% : mlariﬂe
r.jize 0SS : i ol .
lnte%ﬁz?troﬂgltz IDHR 351 nd&lgﬁgﬁar Igy) et al., (1996)
Chem 271 12611 12516; Bromme, D., et al.
(1é¥5’é’399§'“5 o dhipgpain chgRiTam iy of cysigine prgaseggunction in the

nor&&@ﬁ&ﬂsﬁ&ﬁ&_ﬂc?a! Wdeb@%@@ﬁft&ﬁﬂé@?ﬂdaﬂ@ Fﬁaérmﬁﬂ%' %!@dﬂ@shmﬁé?r@

as cathepsin 0, cath

o0 b HE LGS Th Of KGMIAGHE AbTien Hosuet cumgast javdle of hose

enayaich epfhenbdﬁyl GNQONH ifl et tbiddab Boridifins W@Ha‘ﬁﬂgaﬁm:%sﬁ af t‘?us
ature Commttee of t

No
RETRUTE LA G N R .
to, Bifextiongy by pEele&tdﬁ%anffryﬁé&ﬂomtégmil @p@@ﬁéﬁéﬂ&%epﬁruoel
eases function.in the. norm
anogﬁ{h?di%]gﬁ?@g &7 LEL £l %ﬁhﬁ%‘)ﬁ“"lf@gf“é‘!ﬁé'@r SHnpmmetastasis,
metanhnreiatic leukoumnp@f hromesn sy dyetrcgnhyt Blglyfrﬁtﬂlyﬁ%gﬂ ?ﬁ?ﬁrk@%éﬁ
t S va vels o

SIS A o AR SV S el IR
refétf@imﬁ titesh dhergindbeg atso Ej.lrsgmlePaté'rhtuQJplic@tamhlEEBS] tstsa Bry/ @1,

I n f e I udi ng,.
an&%?é?%r'gftge dlitgé‘tti?éiieah T\%(Ig Hagféﬁ C% %ﬁnie %r% %%%% FFB@y = grggrvghs
called gingipiinst h%b@mm&m@waﬁd in memmnmabnﬂgagwmueeﬂempa

J., araﬂ ((4h PeAbachBs i ch ugtzﬁsco@é%vaﬁb'q?g%gr g&éhéé osom asi s

ma arl a, tunor netastasis

LB R e IS ULE B 2R AR e L0
or cgzma@m!ms Buris| :sshm;bosm:i bba pridein 1RAAx irAdichr iRl NG gate-
srafbd By D5y 52 RBSE0, FALET baER SabAghe e
majprsireatiral poyain eif rtmnprmrmafseg éwmmuﬁateg.a 0gival tHes structural
protein. The remaining 10% of matrix is composed of a number of non-coffagenous
proteins, including csteocalcin, proteoglycans, osteopontin, osteonectin,
thrombospondin, fibronectin, and bone staloprotein. Skeletal bone undergoes
remodeling at discrete foci throughout fife. These foci, or remodeling units, undergo a
cycle consisting of a bone resomption phase followed by a phase of bone
replacement. Bone resorption is carried out by osteoclasts, which are multinuciear
cells of hematopoietic lineage. In several disease states, such as osteoporosis and
Paget's disease, the normal balance between bone resorption and formation is
disrupted, and there is a net loss of bone at each cycle. Ultimately, this leads to
weakening of the bone and may result in increased fracture risk with minimal trauma.
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cal | ed gi ngi pai ns, have been inplicated in the

pat hogenesis of gingivitis. Potenpa, J., et S. (1994)
Perspectives in Drug Discovery and Design , 2, 445-45B.
Cathepsin Kis believed to play a causative roIe in

' f excessive bone or cartilage |o0ss, S
%Sn%@?e?l”gf a protein matrix in which spindl ePC'HPS”OG"“ZI“‘B

pl ate- 20 shaped crystals of hydroxyapatite are

i ncorporated. Type i Collagen represents the major
structural protein of bone conprising approximtely 90%
of the structural protei+fi-The remaining 10% of matrix
i s _conposed of a number of non-col |l agenous proteins,

i ndhadibvgdast ssedive | axpressiot edglajrepeis, Kast @xtgumista strongly

i n
g S BTSSR R UAD B
of @ihsppiatte Maycprovine eugiftsative iréamefinies dts{aams ofogxcessive bone
losd, @IERGRLJ, ROt H 'Itrﬁtefit‘tp{jgsr\kgcg) gosus %ﬁ'{qﬁfaf:gp asba su%h % g?nglvmse

resor pt 1 on FP ase
and, pefjodeptifisnt 898%@1818@%@@@6@@!0&31@@;‘ rmmnmmy aypd metabolic

bon@&ﬁ%@b 28hthepIMikCRVAL q’lawla@orﬁé%ln%gwng%ﬂeﬁ tc?fbe elevated

| i neage. In several disease ates

opol etic
Ch%@m@é‘%fééﬁ&swgh@mww@m Toual edenties iiatanopiraathopsin K
mayba‘a@ﬁ@ Qséf@ltfwﬁt@éhm@ RS ehSSASf Fé%é%‘%w@ '&Qmia%(e'@'%ﬁa?& ﬂieZq %patxon

incl rugt ﬁ@d there is a net | oss of bone at
ne L&‘fb’?ﬁ ut et fimfied o, ctesartuiiia sandy heysateid aghviss. Metadidive
neoalaslnmyusr aa-,ul typlcaiy &b @@§e&1 K neRAdIoe drbekiyih DBl gﬁét
5393%0 /1 11%%8 PCT US2006/ 021003~ The abundant
i

doglelg? %&?ﬁ}ge@é ¥ | BS: SRERBESNADIOR of 6athepsn Ksmsy also

be @mefmgtryatﬁng;g@asm&ebbatst;dc,hs@asg@zyne is essential for
bone resorption. Thus, selective inhibition of

cathepsdr® rgpdﬁym%@%&%u@oﬁw e&fp'ré’s%m?n cﬁ‘%&ﬁgé’sr{ B and ¢

di seases of excessive bone 0SS not
antigenandefia ativibie asprsiaed with gpmgralerecte) wa@re;srosn@emrasmy

et &1 (‘@J(M s D CanskrPabi 0.4, Sl?hepﬁr&ﬁﬁ F@dg%@lgﬁ%t oysteine

t%é/gg al cem a of nmal i1 gnancy, and
pro ANCRPREPE A I FAYBrE! srroRr Féi'PQJ’ @S%@Gn denonst r at ed

to be elevated in chondroclasts of osteoarthritic
sywBUeREN LThes, basel sluminy éo ibehabi itnporardf proatrh epsiiaiing the

maliffhc@! of QlibRad! %%E Y hé& bedil g&%qe@%d%gte ﬁw%:b(ﬁroner)ééf 3 H'Igli'llgh

cartil age or trix degrada udn
thein et 3pd, ot fe damreancilt Lmop el repepboais ohyd remucmgu arioptotic

thredfelSUchlckFeikd, (900) O8AdoF GBRL Thed! BPl YPLEA! | Y express

hlgh level s of proteoiytic enzy degrade the

cathaperh Ea"‘i?do?&@bﬁfoaie?@féé%? {332% ot aPraion

antimf@@rlga sinicoandl diamtastatiThdivetsaif €LHGHEE tnsviva) witheh is a specn‘lc
inhibitbl STAIHHEN 2 TS eRFRI2SHd r@p&{s $ALBGRSAB BBk reduced

distant bone metastasis to the femur and tibia of melanoma A375 umors implanted
into the left ventricle of the heart.

Rousselet et al., (2004) Cancer Res., 64(1 ): 146-51 reports that anti-cathepsin
L single chain variable fragment (ScFv) could be used to inhibit the tumorigenic and
metastatic phenotype of human melanema, depending on procathepsin L secretion,
and the possible use of anti~cathepsin L. ScFv as a molecular tool in a therapeutic
celluiar approach.
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antigen and that activity is associated with early
col orectal cancer progression. Troy 15 et al., (2004)
Fur J Cancer, 40(10):1610-6. The findi ngs suggest that
cysteine proteases play an inportant role in
cancer progression. Cathepsin L has bee
g‘ﬁ“\mﬁf"%%e an i nportant protein nediating thBCT”USZOU(”mmO?'
mal i gnancy of gliomas and it has been suggested that
its inhibition may diminish their invasion and lead to
i ncreased tunor cell apoptosis by reduci ng apoptotic
20 threshol d. Levicar et af:, (2003) Cancer Gene Thor.,
: 141-51. Katunama at al . (2002) Arch Biochern
Bi giﬂ)lﬁﬂé‘ et al3d2¢08) Bygech Hisioghent $8@H10 kB et dhatdhe epsiane
pro%s@@hétﬁ@é%t%ﬁ% gérfi@iﬁété iPhe gﬁlaﬁ'&%ﬁll_’[y%]f\fﬁé/ 903%63%

SP ecif i nhi t or O frere ce
Ca”&F‘"s 691} éb%r ?%d thmapoeni®- daging éﬁﬁ@i‘@ nrotegdie one!dbztu@nasmht as

cysRARS afBhiRfltstsickgethe femur and tibia of mel anoma A375
tunors inplanted 25 into the left ventricle of the

L BSdepe e Bl oy A0 58 BB
ost%ﬁrcgmaeceﬂiria@rféﬂt\lG(flgagw;atbmﬁirdL bhefluesest takuianmdighaidyey
ProihHml:f ﬂn%%log aRb %gs%&ﬂ%@ﬁﬁrﬁnfﬁﬁﬁ%eﬁ of human

nmel anona ependl ng on proca secretli on, and

th sible u f .anti.- Cat hepsi n

no E(%S arel?tagoléﬁﬁlﬂaﬁ‘f%epgﬁﬁﬂ?l eSBOngéaq}él1éT21aEf’f5’P8§cﬂ‘la’f
cathaPsipe Beti3 0628 REEL USROAGH DR HAOA cell Zarcbelf(BCEY calls: |

(2003) Biotech Hi stochem, 78(2)101-8 reports that the

Cy5!t$IHi@w&@rﬁébmtdzh@ﬁﬁﬁtcﬁﬂirh@é}ﬁﬂ Ro INANGt RsB@hdd, Ghp@ke 1 n

v.as abi|it t. he rostrate” cancer cefi
ColpRdR R RERG Gebiabe BTy daigtie 36 DR pleenssearious
typdsnii pbptides lad st oiheASomEHERLS MBILASsNEAthERSiRST ati ¢
agents. 5 Krueger et al., (2001) Cancer Gene Ther.
8( Zpthepsing thepstre satehatirdctiveh uargats €3t €rs aliwon@y cef I novel

chebo e 8 L AEB Bl SR SR Eh gt isomsce
Therrelpiarnasd feragmagandsomnd asEoattbd fhmelatians ysef? R0 Mvistion of
cath@ﬁéaﬁ%%@lty '3‘5& Im thg%@gﬂ?@nﬂt %%e&ldtéoq'ﬁ’ ts that cathepsins

In’1nvas F basal cell
c a}'laqrﬁ mw@tfgy piwmaguetrp_@! fwrrsiiat@nmmic&dmgammlﬁmfmﬁ HCV

protoRs n%rg:ggfgga? ggmpgg?(gé?d.sm@ﬁﬁ&k@ HEnd ﬁtqlrme fhisgor.

April 20, 2005, dlscloses vari ous
SUMMARY OF THE INVENTION

The present invention provides pharmaceutical formulations comprising (i} at
least one surfactant and (ii) at least one compound of Formulae 1-XXVI.

In one embodiment, the compound is a compound of structural Formula §

O
T
R N O\’/
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types of peptides and/or other conpounds as inhibitors
of cathepsin. Cathepsins therefore are attractive
targets for the discovery of novel chenotherapeutics
hods of treatnent effective against a variety of
zogﬂeag&g 15 There is a need for conpounds aRgT/US2006/021003
assom ated fornul ati ons useful in the fnhibition of
cathepsin activity and in the treatnment of these
di sorders. There is a need for pharmacueti cal
formul ati ons inlouding inki8kitors of HCV protease or
cat hepsi n having good dissolution to facilitate
absorption of the inhibitwmulal20 SUMVARY OF THE
I NVENTI ON The present invention provides pharnmaceuti cal
or pahamaner sy eecapiable sal. 60lyatabr eftertbereofie sur f act ant
whian(11) at |east one conmpound of Formulae I-XXVI. In
one enbodi ment, the corrpound is a conpound of
Y &t peledteft APMHBR AP ponsisting qRihe Rollawir@amBstiend alkyl, alkyl-aryl,

he?ef?@eﬁﬁﬁﬂeﬁ&%awér&ﬁ?&%é% ; Sa?t'éﬂfa@(v!){ Budiodit Balivioxy, aliyl-

phar maceut i cal'l y’ accept
arylongy edyioxy., méteé@&wfow Yhﬁ@r@é@@@kww r eiplcahieyiogy.owakylaming,

aqﬂ:ﬁlﬁﬁbSt dall@;g aBflarhing, T Qhl-0Whd0 H@F&r&ir&[@&moal W&[tﬁegltcyéammo and

h % 3 %/ het er oal kyl, 'heteroafy
ooy poRkRRisay I T eI KA ¢ eYGE esipnal sypetiuiaywithdy”
or x| oxy, het eroaryl oxy, heterocycl oal kyl oxy,
X14:yc| oalik I ox% ? % g%n aryl am no, al k% -aryl am no,
Vi afiifb, AEER Va¥hi nGyeleaiy. oaf33!’<3yqaéﬁ'l*il AYlar ||’!?tef°GYC‘V1
hetﬂaemcgrclgleytgll, oadridy| aRyRyi, Wantalkle BERYAHA, t RddynétdiBae or
':?P cin]ﬁl ésubstltuted wifh X11 10 or X12; X11 is
heterqgpylalkyy Wigh e peavieprihat cheqwoaqe legiflitions)ly | apiipaaly - subRtuted
withet'®r ocycl yI het erocycl yl a[ kyl, aryl, aI kyl aryl,
(1AL %ﬁ' al k{l ) het eroaryl al kyl het eroaryl ,
ETRTBAT 3T O, thios s BlooamAioc ol arobeyiamina,
alkalddlfdnwprﬁijzlbwoﬁg la@mhlfmasm@ﬁté Mliehamid, oateiy, leérbé%xy,
grox |l o i 0, aIkyIthlo arylth
cargﬁﬁ{ﬁl aﬁ@xgﬁrﬁ#ﬂwlg}% arfl 5yoarbony!oxy, alkylureido, arylure{do
halogen, cyano, or nitro, with the proviso that said alkyl, alkoxy, and aryl may be
additionally optionally substituted with moieties independently selected from X'%
R'is COR® or B(OR), wherein R® is H, OH, OR?, NR°R™®, CF,, C,F,, C,F,, CF,R®,
R®, or GOR” wherein R’ is H, OH, OR?, CHR°R"™, or NR°R' | wherein R®, R¥, R?
and R are independently selected from the group consisting of H, altkyt, aryl,
heteroalkyl, heteroaryl, cycloalkyl, cycioalkyt, arylalkyl, heteroarylatkyl,
[CH(R™)I,COOR™, [CH(R")] CONR™R™, [CH(R"),S0,R™, [CH(R")},COR™,
[CHR",CHIOHRCH(R" YCONHCH(R? YCOO R™,
CH(R")CONHCH(R*)CONR'R™, CH(R")CONHCH(R? )R,
CH(R")CONHCH(R*)CONHCH(R)COO R™, CH(R")CONHCH(R? JCONHCH(R®)
CONR™R"™, CH(R")CONHCH(R?)CONHCH(R?) CONHCH(R*)COO R,
CH(R")CONHCH(R?) CONHCH(R)CONHCH(R*)CONR'2R™, CH(RYJCONHCH(R?
JCONHCH(R*)CONHCH{R")CONHCH(R®)COO R and CH(R" YJCONHCH(R?
JCONHCH(R*)CONHGH(R*)CONHCH(R®) CONR™ZR'®, wherein R, RZ, R¥, R¥,
R®, R™, R™ R*, and R’ are independently selected from the group consisting of H,
alkyi, aryl, heteroalkyl, heteraaryl, cycloalkyl, alkyl-aryl, alkyl-heteroaryl, aryl-alky!



al kyl sul fonyi, arylsul fonyl, alkyl suffonam do,
arysul f onam do, carboxy, carbal koxy, carboxanido,
al koxycar bonyl am no, al koxycar bonyl oxy, al kyl urei do,

W{ob’re' do hal ogen, cyano, or nitro, with the proviso
YL, kyl, al koxy, and aryl may be addP¢TERHNE421003

optionally subst ituted with noieties independently
selected from X12 20 R1 Is COR5 or B(OR)2, wherein RS
Is H OH OR8, NROR1O, CF3, C2F5, C3F7, CF2R6, R5, or
CORT wherein R7 is H OH .§R , CHR8R1L0, or NROR1O |,
wherein R6, Re, RO and R70 are independently sel ected

and hetarcklgkyfjr oup ConNsi sti ng of H, alkyl, aryl,
het er. oal k cycl oal kyl, cycl oal kyl,
SN é?cﬁ{/?fané‘pg&g 4 kyl, [CH(RL)j pOOORLL, [ CH(RL)]
v paprEs @%ﬁ&%‘?’éﬂf‘é’&ﬁéﬁémﬁoﬂﬁéﬁ@ flofPC=0, C=3,
C(J&E?E@]% ééErHcH( R2) CONRI2R13, CH(RIL' ) CONHCH(R2' )R |
5 Q W@Rbr@mwmha EXNNGEK B&s)a%@nﬂ?aﬁs CH N, P, (CHz), (CHR),,

ﬁ%’ l@:ﬁgﬁé %’2) %3&@3{ @‘S) %Wq&@tqr absent;

whm@mﬁmmﬂ(sm) AGONHCH] maae@&mtICH( R4) CONR12R13,
A '@c@@@&gﬁ é%ﬁbélgﬁip) SRRV S % BAPRAY oH(RL
CIONMEHR R 'a dopOEMIEBEI e rdONHCEK R4 ) CO\lHCH( R5)
06 rﬁ@l@gzﬁg%emw?epgﬁtde%ﬁ? I‘)@?esnepggt ES?r}t h@%&%&@lﬁ) Py Of
(CRRohis pRd uﬁ@no@ ig{absentky|is regsehi ahrétEersoarl'écﬁy cohetasd to Yie

car%t@ﬁh#b kgggqgm%?gékyl het eroaryl, aryl-al kyl WO
006/ 130628 PCT/ US200 700 3 8 and heteroaral kyl ;

mzvh’@spf@éwar @St oRicowhaq J EHpresenGRt isUC iy HEHR) g sErCRR),,
sogb&emﬁ oraOdarhcf wihéh %é%%@%&ﬁt@ is\%’eéen? eh8® Bdids ;Sngaﬁ)to N

Q maybe present or

15 Sho‘é(ﬂé“ E\ﬂ’fg’ﬁl"@ Ei‘ss“”b?%géht Qis CH N, P, (CH2)p, (CHRp ,
L m(aSEIBB' p)r&e,nt Br a¥Rdnt, BndAWhep@ s ;ﬁ@%n‘f‘ﬂe@ &Y, éRaBS ngr RIFM Y

whel %TP@E’ h g@bsent when %and are absent
A B Py k8PS e Prosapboabsarband CHRBTo{eoHRHCHYGiop
absent( GRR M js, dirddly ﬁ@@p&fdeﬁtl;bﬁ’rﬂ@d toEE] andtd isNin &M
i S(g Ql ? oqwﬁteomards A L or 10 G may be preseht or
ab Y 1y 6’ n Gis present, Gls(CHZ)p (CHR) p, or
20 M may be present or absent, and when M is present, M is O, NR, 8, 8§03, (CHy) p,
{CHR)p {CHR-CHR"),, or (CRR') ;
p is a number from 0 o 6; and
R, R, R R® and R* are independently selected from the group consisting of H; Cy-
Cio alkyl; Co-Cyo alkenyl; C3-Cs cycloalkyl; C+-Csy heterocycloalkyl, alkoxy, aryloxy,
25  alkylthio, arylthio, amino, amido, ester, carboxylic acid, carbamate, urea, ketone,
aldehyde, cyano, nitro, halogen; (cycloalkyljalkyt and (heterocycloalkyalkyt,
wherein said cycloalkyl is made of three to eight carbon atoms, and zero to six
oxygen, nitrogen, sulfur, or phosphorus atoms, and said alkyl is of one to six carbon
atoms; aryl; heteroaryl; alkyl-aryl; and alkyl-heteroaryl;
30 wherein said alkyl, heteroalkyl, atkenyt, heteroatkenyl, aryl, heteroaryl, cycloalkyl and
heterocycloalkyl moieties may be optionaily and chemically-suitably substifuted, with
said term “substituted” referring to optional and chemically-suitable substitution with
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(CRR )p; and when Gis absent, J is present and E is
directly connected to the carbon atomin Fornmula f as
G is linked to; J maybe present or absent, and when J
;é'esent Jis (CH)p, (CHR) p, or (CRR )p, 502, NH,
Nf:? /B8 d when J |'s absent, Gis present aRETESH§6/021003
directly linked to N 15 shovvn in Formula | as |inked
to J; L may be present or absent, and when L is
present, Lis CH CR O, Sor NR and when L is
absent, then M may be presgnt or absent; and if Mis
present with L being absent, then Mis directly and

one odependendtiey deicateddhrdre tka 1@09 c@mér&nr@;‘ seflkhy alﬁé\ﬂlrl alkynyl,

nde de ked t be present
anyhp SR VP LOE(Y{P(L HWF%Y‘B%J@#&QB“MH@M RIPQO Sikogy aryloxy,
alkgHBie ) arpithio, (A2HRY, am(dGHBSl@HFEa)riﬁbxyw a€i§REarbBmated Jréa, ketone,

er.from0 to 4 ar e
a’dg"r‘ya& SHAEn TP ssé'lf%fmao f?@’ﬂ%'?%eS%Pfs%pS%feﬂg. WeR.ngwgrazide,
aﬂCUJydr@Ia@a@ kyl; C2-Clp al kenyl; C3-Cs cycloal kyl; C3-Ca

I , I 25 kyl t hi
ol SHRCAF! 98 ke \BLKOXA, B YLy 20 LIS o s
meggeisanaeis ring eta;ctxjcretvﬂtinethzle @l‘cd/@aytﬁet wisstasad UﬁlitLN-GrG EkL-lJ -N
n et e na
L R T
in Feginwlan camprnsng ind, eFol,tloNsAXQ, andyideapresérits eg”e@membered

cycﬁéJ b Gtru Qi rePfﬁ%ﬁ RIBRY #%- rﬂ&rﬂﬁ@r&ﬁ %Pglcsrﬁ‘p :?tl% CQ‘?( yeicﬁg Ig%,cfargq‘ﬂ;(b :

to six carbon atons; éroa
grogp Ry Pamhet tbe 6¥dligning.30° wher ein said al kyI het er oal kyi ,

R e ] oal kyl
and hé?ﬁgﬂ’ﬁ{fgﬁi“@m”%ﬁéwa ﬁﬁ@“@@*’éﬁ%@tﬁ%ﬁl 'y and

ch ﬁlc‘_ailly suiPhbly sgpstitl withQ said term
X sypstat ut d" efe}‘i{ to t| nal d
dhemjfcalty- sy ubsiit utyon i 25@6‘/ 130628

YUSZOB610210 -:10 onhe or pnor i ehi es sel ect ed
from t hé®yroup consiPtin¥' of al | kenyl, al kynyl,
aryl, aral kyl, cycloal kyl, hete ycPl R haI ogen,
hydr oxy, thin, alK¥Huadr yI oxy, alkylthio, arylthio,

kprg@ am do, ester, carboxylic acid, carhamate, urea,
or anpgRReeutically @pgrpsable salh soivate oF esterthieteofi aredn:

Z[ssmlhfwagﬂrqlw? sul fone, sultonyl urea, hydrazide, 5 and
hydr urther wherein said unit NG GE-L-J-N
R BLEIRT, ¢

elecKEBdioay. opetafogyeivialkyisutfonyl, arylsuifonyl,
heteroarylsulfonyl, alkylcarbonyl, heterocyclylcarbonyl, heterocyclyialkylcarbonyl,

arylcarbonyl,  heteroarylcarbonyl,  alkoxycarbonyl, heterocyclyloxycarbonyl,
aryloxycarbonyl, heteroaryloxycarbonyl, alkyaminocarbonyl,
heterocyclylaminocarbonyl, arylaminocarbonyl, or heteroarytaminocarbonyl moiety,
with the proviso that X may be additionally optionally substituted with R or R™;

X" is H; C4-Cq straight chain alkyl; C4-C4 branched alkyl or ; CHz-aryl (substituted or

unsubstituted);

12 .
R is alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkyl-aikyl, heterocyclyl,

heterocyclylalikyl, aryl, alkylaryl, arylalkyl, heteroaryl, alkylheteroaryl, or
heteroarylalkyl moiety, with the proviso that R' may be additionally optionally
substituted with R'.
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menbered cyclic ring structure with the proviso that
when said unit NCGE-L-J-N represents a
five-menbered cyclic ring structure, or when the

[ ' ing structure in Fornmula | conprising N, C
8&%&%@6%, N. A Q and id represents a fivePhef¥iereep1003
10 cyclic ring structure, then said five-nenbered

cyclic ring structure | acks a carbonyl group as part

of the cyclic-ring. In another enbodi nent, the conpound
is a conpound of Formula It=11-P6 P4 P2 NN P P5 O P3 X

or a pharmaceutically acceptable

gaaF?i 2 Pib Formula Il

al't YEBKY &llexprardaethio minkitib; ankies,inino, Ma/inihs, Sablo
akyNRERy, Xnis: f ., heter ci yi sul'fonyr, '
he%er oc(;cl ;/BJI a|'f§'l§‘r’§hﬁ‘f I%%IW hgjroyla@?"?%ﬁﬁ'ﬁ'?éor carboxy, carbatkoxy,
HETEPETY | Sleraghonyleming, c alkbigrpibonyloxy, alkylureido, arylureido,

i gD Sy bICRH: S | vif al kyl carbonyl,
ar I(_:a?%‘gnil_, he?@%ﬁr@ﬁt@%%{%@ﬁ%&% tE%@%’Lraﬁ@ﬁyI%“d aryl may
oy Satiesgiy subsityled witamydidisy GRIERSRENtlY selected from R
e, en B vy IPaxpg ash oy g Al kyam noczr\r_bonyl ’ §O '
het efocycl y[ ani ndcar bony‘T:',I SP?)]dgﬁ%%ocar bonyl, or
het e o&%y@ iStigiear bomyanched ehyin ait b21d%® BFANIISH 5£§Ehed
cKaineykelpg); addi tional ly optionally substituted wth RI
or R%ﬁ Xl js H Cl-C4 straight chain alkyl; GC4
“ﬁﬂre ant fgﬁ‘t %gl@gl}':yiog;g@mtemqmﬁc( e:lqrusalkjlmml@ld oPlheterocyclylalkyl,
i s&id 188lkyl i ny. a nyt,

”ﬁ%t%l I?al grgly Igﬁ%lioal I?iy?lsilpg‘ll)#%llm S%S{BE’POE'&%? r}fﬂ %/eZQ to 6 oxygen,
het g g&'h ﬂreg}ﬁaa;f?b?waﬁsﬂms, anksaidaiy is aff ytced Fa/rlbmn ?toms;

et eargahylerozml Kythigter er oar )
CHRLELY, Wi th the pr o eV SR Sl omar yto o
Opti onalty substituted with R13. WD 20061130628

PCTIJ828064:02 140038, atkddyIR c&éoélf}@,ﬂl}{%fepﬁé%ciﬁigl (légq)f%lfygﬁjikﬁlo and

ar yt ox io, alkylthio, ary

(hé#%?%’ﬁ%%,ky BPRYPS UMbyl optangllys slfstitgéd with R™ and further

whéreipl saili f PRARHEOR 1A : .do, . carboxy, car bal koxy,
ey Hh@#‘%ﬂﬂ? g, Jblgleao{%y 8%?% SﬁW gyform a

rhoxam do, al koxycarbohy
' Spgrl%ﬁ%(ﬂﬁro isgg?hea{?r)?f:ﬁ'éifﬁ['@; with said spirocyclic or spircheterocyclic ring

containing zero to six axygen, nitrogen, suifur, or phosphorus atoms, and may be
additionally aptionally substituted with R"; and
P1"is H, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkyl-alkyl, heterocyclyl, heterocyclyl-
alkyl, aryl, aryl-alkyl, heteroaryl, or heteroaryl-atkyl; with the proviso that said P1' may
be additionally optionally substituted with R",

In another embodiment, the compound is a compound of Formula 1l

¥

\T
RS J © R?

Formula IlI

or a pharmaceutically acceptable salt, solvate or ester thereof; wherein:
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hal ogen, cyano, or nitro noiety, with the proviso that
the al kyl, al koxy, and aryl may 5 be additionally
optionally substituted with noieties independently
selected fromRl3 Pl a, Plb, P2, P3, P4, P5, and P6
U Endent y: 1-f; Cl1-Cl0 straight or bPEFERE6/021003
chaln al kyl; C2-Cl0 straight or branched chain

al kenyl ; C3-C8 cycl oal kyl, C3-C8 heterocyclic;
(cycl oal kyl')al kyl or (heterocyclyl)alkyl , 10 wherein
said cycloal kyl is nmade up;0f 3 to 8 carbon atons, and
zero to 6 oxygen, nitrogen, sulfur, or phosphorus

G, at sy rﬁd}ﬁb@ﬁiedsaihwr diffredf add bR iﬁd r@@{ﬂu;ﬁé\lﬁ od AR the
het e oar')l/ yl al kyl , or heteroarel/\ﬁ@ erei nosal'd
QT%PkSH”SiSE Bpf Fhet groietiog s Hp gyl editrsaryvhetaspatiod, ah@ier@lalwl aryl-

he&kdeﬁ)nyélkyl-ﬁytéi'mjdecloah@t %Fk IBYE IaWyi- ar@sz)éngfé?@!))ﬁy lhle%l’ l?x
he% I q@ghet eroc o@ﬂ% noi et es )}/
(PP wi B Oxbndal‘k&ﬂafwm AR s kdl~mlamam|
aryﬂ%nhinmrayeter@tarymahb,y c@mau@naargu%c taleg ei?&@ro@wk?eﬂkﬁé?nrﬁ@r W the
pm?%lbro 59 d‘@ﬁ I&H@ﬁ'@? E%B‘Pqt'&“t‘f"? Wgh X\c(:sﬂcﬂﬁt&ﬁnl ng zero
to X\iis mla@mhfromlthe gg;ea,coﬁs;btfngrofla?n{yt Mﬂ@%ﬂhgw é,aéy_@ﬂﬁlkyl,
cyc@%%yﬁ&%g&bgﬁte 4&:‘ %rlé'?er%%ﬁ%%h' Orq%gn%q@lgb %ﬂtﬁl;ﬂkyi hetoroaryl,
alkghetewahiky oy tatelcotiyi - abiksiyl | WIIlhettlﬁi 0||§I’¢GIEU , that ><"|may be
F Yz ar a et er oar or
ad%%neﬁlgge%b%g’l%%%ﬁx eﬂt\ﬁh ;e prgw SO %/hat sai d Ply may
X"he hcey, r.elt!ma\f |ayy1@p¢ thom adl tylthis LdogitHid, theioo \/Mll{yharrlr'ﬂikﬁ ar}l@mmo
aik@%\?&hﬁa ﬁ%ﬂﬂgqﬂe%ms%%a %@’%ﬂggﬁgﬁ%ﬁpéon? o%% cgfarbalkoxy,
carbqﬁafrn% e @tioxyiaryonslcodp, alalkex;saﬂ:top ylegy, v atkelum’zdces taqnurerdo
ha[%ﬁb‘ﬁr %%no M‘@ﬁt@ Qvlthvpeﬁg éoltfi)’lgf%er ew %926{%9 ary may_blez
adq’tﬁ’aéibfe?ﬂ'@ﬂﬁ“w;ﬁu§@tet@ﬂ adh imaigties indepegrdsaply e@a&ted;fromg(%f
R’ bhﬁ)mrg(d)ﬁﬁz \AHereﬂsI\ ﬁf’lis’se?éc@éllfro?ﬁ ?ﬁe grﬂ? &ﬁ}gg rﬁ};{ é’fIH OH,

pet egr - heteroaryl,
ORG Q%b CzEls I@GFE))@FzRg.I Fl’f)dndeﬁ@ik oWereaT &T B)sy‘tected from the

-grom?&@r{s%%g’bﬂlf,yori, OR®, CHR®R™, and NR'R™ , whersin RS, R%, R® and R

may be the same or different and are independently selected from the group
consisting of H, alkyl, aryl, heteroalkyt, heteroaryl, cycloalkyl, cycloalkyl, arylalkyl,

heteroarylaikyl, CH(R? JCOOR'" CH(RY JCONRR™® CH(R" )CONHCH(R? )COOR™.
CH(R1’)CONHCH(RZ')CONR”R“,CH(R1')cONHCH(Rz')R',CH(R“}CONHCH(RZ’)CO
NHCH(R® )COOR™,CH(R" YCONHCH(R? )CONHCH(R® )CONR R ™.
CH(R*’)CONHCH(Rz’)CONHCH(Ra'JCONHCH(R“')GooW1,CH(R{)CONHCH(RZ’)C
ONHCH(R® )CONHCH(R* )CON R™R™ CH(R" JCONHCH(R? JCONHCH(RY JCONHC
H(R“,)CONHCH(Rg)COOR11,andCH(R*,)CONHCH(Rgl)CONHCH(RS‘)CONHCH{R“')

CONHCH(R®) CONR™R™, wherein R", R?, 8%, R, R®, R". R, R™ and R may
be the same or different and are independently selected from a group consisting of
H, alkyi, aryl, heteroalkyl, heteroaryl, cycloatkyi, alkyl-aryl, alkyl-heteroaryl, aryl-alkyt
and heteroaratkyl;



het er ocycl oal kyl oxy, cycl oal kyl oxy, al kyl am no,

aryl am no, al kyl-arylam no, 5 aryl am no,

het er oaryl am no, cycl oal kyl am no and

gﬁ%eroc cloalkylan1no with the proviso that Y maybe
8% v optionally substituted with X' oPCRIS200§021003

is selected fromthe group consisting of alkyl,

al kenyl , al kynyl, cycl oal kyl, cycloalkyl-alkyJ,

het erocycl yl, heterocyclyl al kyl, aryl, aikylaryf,

aryl al kyl, heteroaryl, aliyl heteroaryl, or

heteroaryl al kyl noiety, with the proviso that X' may be

Z id $eledet froromalN, wrgpt i onal |y substituted with X12; X12 is
al kyl t hi o,

0X | kox hi o, I'th
o BURE Besrd i ens ikl B o<l elartegiiam =0, €26, or
SOargfr‘ldsuffonyI al kyl sul f onami do, aryl sul fonami do,
car oxg, car bal koxy, carboxam do, al koxycarbonyl am no,
an

R, &, b@%yafr@mepadzdeystms@ea@u fr@ﬁngl%ugeons;mb%gﬂn C1-

tro sqQ..t at sald al ky
5 C1GRE %G ha*?gﬁ S Bar edawc@ﬁ&m yalkoxy,
arymbsalk)t!ﬁ)toe@rym'ltd] 2N t drgigo,i @lap eadﬁnwoyafﬁcﬁl &ehHeathr 0Rda,

X or 8(OR) 2. wherej n R5 el ected from
ket%%% a?deﬁ%d &gr?t{"on é)xﬁﬁ n) ni‘tr@g ﬁé‘[’-ﬂ) ’

salmgemFﬂlﬂegerRGsmhm @oRﬂwomm:rrss nataﬁsl Surﬁl@érfh@t @@kof Itcpra

(cyé!&‘@hyi)@fk?%ﬁé(ﬂ@%@éc&@g ﬁﬂ l@%{z& w%be %8&@ ﬁgglgéﬁé isbzpage ml\I hree

10 to eight pebenetomsd aad zemde pie n:dmanl yitregare stitol, GripbbspHYeLCAOMS,
and2EiG ARG §tdf e Q{J ola;lJ] cf(a?*&?y Len z{r)kin te:%rao?lazlks%—ﬁryi and afkyl-

het eroaryl, cyc cycl
hetprepetoar yl al kyl , CH( R‘ ) COOR 1 CH( R1

whér@%&d&ﬁﬁ@ ’Dég%ég%%( E&EE%WCWHCH 9. SRV
het%%HH@gl@)ajC@ﬂHgg R%(Tﬁz mﬂiywpwytmﬁé)@m&%ﬁed”

15 refeﬁ'f@@%%];%@al and chemlcl_al(lgf_lswtable SUI—?&I—IF&B Wl”f Oé_rk]%si- %
seletc@i t%ﬁ@{ﬂ@%%'@@ﬂ%ﬂ@ﬁ@“)'@ﬁmms SHERL cycloalkyl,
hete)rﬁ‘@tsihﬁﬂélaéb Riio) HDHC, ry!o thi

d R R e AR
estq_,(clggi%g%ﬂ\l %{COOR’ o %Hﬁgpge @{ﬁ@}ygg{(qcm?no m@uﬁ@%anﬂde,

sulf&lde, RﬁﬁoneRs@f,onBﬂn%a Mrabide MY hygﬁ)xgmgtesarre or different
re i froma rouF) iconS|st|ng
aiv

nt I sel ect ed
20 fiofr S'F’E%e ey §1 AMBOLFCRIAGATIPONER 6F
cycloalkyl al kyl -aryh,_al kyl - heteroaryl aryl al kyl
30 and heteroar al kyl/ V\D'I‘\20061130628 PCT/ US2006/ 021003

-13 Z is selected f“fjomo N, or CH

It

Formulz |V

or a pharmaceutically acceptable salt, solvate or ester thereof; wherein:
25 Y is selected from the group consisting of the following moieties: alkyl, alkyl-aryl,
heteroalkyl, heteroaryl, aryl-heteroaryl, alkyl-heteroaryl, cycloalkyl, alkyloxy, alkyl-
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W maybe present or absent, and if Wis present, Wis
selected fromC=0 C=S, or S02; and RR, R, R2, R3 and
R4 are independently selected fromthe group conS|st|ng
H Cl- 5 Cl10 al kyl; C2-Cl10 al kenyl; C3-CS
g&%?@ﬂF%&*‘ C3-C8 heterocycl oal kyl , al koxy, BEYIUS30P5/021003
al kylthio, arylthio, am no, am do, ester, carboxylic
acid, carbamate, urea, ketone, al dehyde, cyano, nitro;
oxygen, nitrogen, sulfur, or phosphorus atons (wth
sai d oxygen, nitrogen, sulffqur, or phosphorus atons
numbering zero to six); (cycloaKyi)alkyl and

ary(dxgx enrgoyc| B@tb#qamtﬁdykyrhetemhﬁﬂc%ill@ioi i be@%ﬁlkﬁé&ﬁylatk%/lémmo
go Ofall%yh 10 to %ht C rbon at ons, and Zéro to six
OXygen, CEHSSHNBINGs adnalkylandm and

hetgmcmclaalwamme wr[h tblﬂ&)fbﬂscsmét vandes aptiondly sebitluted with X
teroaryl; al kyl-aryl; and al kyl - heteroaryl; wherein

sai d al kyl, heteroalkyl al kenyl , heteroalkenyl aryl,
X" heiser alkyly| ,alkayyl, oadikyriyl, an@clda&yer Qﬁ?&ﬁbi&?ﬁéﬁw mé@FdC@ay!

R e LSBR MR | ILSEL SRR SR, o

heteiverpiatiol, | witrsthiet @bieo skt s nagitdhamne l@:fna!@%@bstltuted
W[tm}eizetl es selected fromthe group consisting of
kéenyl, al kynyl, aryl, aral kyl, cycloal kyl,

X h%t‘%@‘@y elkbxy, GWWQ’N‘D ahwﬂfi@xatylt}'ﬁ&lamncﬁ'alﬂ@}é\’nm@rﬂl%bho
BRI EB1ou AL BBl 3RSt Lt Sinh, iy,

carg@qaﬂmmna&kexycammemm:e afﬁuﬂ;}fcenﬁ;enylsxu f amylEI®R, aryiureido,
ht r e r n _anpt her enbodi nent,
oHEREY S o S, B BERE 0ROl PR 5o g ol ey e
add\xtpngiy q@ﬁgnaﬂymbmtey RiTh @oldhes mbaedo\énw sélected from X'%

ph qgaéé@é& fgﬁ,@g sol vate or ester
thgeof ere neafg Eiaés*se eCted fromthe group
consi sti ng of ihe foll ow ng n'metl al kyl ,

al kyl - aréJ,—N (o8] Kyk- ter i; aryl - het er oar yl,
al kyl - heteroaryl, cyclo kyI kyI oxy, al kyi WO
20061130628 PCTJUS20061021003

g /] R, R

(&

wherein k is a number from 0 to 5, which can be the same or different, R"
denotes optional substituents, with each of said substituents being independently
selected from the group consisting of alkyl, alkenyl, alkynyl, aryl, cycloalkyl, alkyi-
aryl, heteroalkyl, heteroaryl, aryl-heteroaryl, alkyl-hetercaryl, alkyloxy, alkyi-aryloxy,
aryloxy, heteroaryioxy, heterocycloalkyloxy, cycioalkyloxy, alkylamino, arylamina,
alkyl-arylamino, arylamino, heteroarylamino, cyclaalkylamino, heterocycloatkylamino,
hydroxy, thio, alkyithio, arylthio, amina, atkylsulfonyl, arylsulfonyl, alkyisutfonamido,
arylsulionamido,  carboxyl,  carbalkoxy, carboxamido,  alkoxycarbonylamino,
alkoxycarbonyloxy, atkylureido, arylureido, halogen, cyano, and nitro, with the
proviso that R™ (when R™ = H) maybe optionally substituted with X' or X'
£ is selected from O, N, CH or CR;

or é"‘_N
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-14 aryl oxy, aryloxy, heteroaryl oxy,
het er ocycl oal kyi oxy, cycl oal kyl oxy, al kyl am no,
arylanino al kyl -aryl am no, aryl am no, heteroarylam no,

(g&o%% % | am no and heterocycl oal kylam no, with the
%%/ HPe%Bat Y maybe optionally substituted WPERUSZIP6/021003

arX12; 5 X11 is al kyl, alkenyl, alkynyl, cycloal kyl,
cycl oal kyl -al kyl , heterocyclyl, haterocyclylalkyl,
aryl, alkylaryl, arylaikyl, heteroaryl,
al kyl heteroaryl, or hetergarylalkyl, wth the proviso
that X11 may be additionally optionally substituted
vaayhb@(ﬁ@ser)(m dtsehty dn@XW ialdeaent, Ay lseé¥ted tthinh c=0, us,
ang arylthlo am no, al kyl am no, arylam no, 10
alk Sul g aryl sul fonyl, al kyl sul fonam do,
Q mﬂybs ura‘semaunedbeentcmmm Q ns:;arrebaﬁtk@xym mapbf@fg SQHR)p
ure

(OB RS TR oS RaBRR, e ekt prdivect
Whﬁhaar@d\ﬂ@r@ﬂwﬁht Adib Kiagtly Ila}mtdj talyl may be additionally
t pon S ndently

Alggl' gg a(g‘_lﬁ) hﬁ%‘%% 9j.d gﬂﬁ)@t@@g $‘r%¢ﬁnpr & b¥% owi ng

E isCHubt GReer a @Ot(bmnorydl«owardﬁemﬂ.lor (315 Ff -N vvher einkis a
di ent,

O PR s e ol pitent, LR R RebOR, T i oF Bt

(CRRybsend WsGbléuat:@enmdeapemm Iagnd Eeﬂ ertay donoauitheo the

cargesroa@mﬁ%hﬁ&lsngs%f.sﬁax{aa't%efgfggly:(yl al Egm oa?;/lyl

cl oal
"&g;ﬂe F}ﬁ%‘ie‘é‘F Bfa?lgﬂent aﬂﬂﬂwhsﬁelt!@p@ﬁﬁm J Tni0e)04GHR) 5, oF (CRR),,
S(@h, KyH, N%RYB% andZ\QhéH Y ls%¥enth§§§ﬁ£§éM laﬁéfl is dlrecﬂy linked to N

het.erocycl oal kyl oxy, cycl oal oXY,
Shoéﬁ"ypi: alaglkyr @yl amino, aryl ani no,

L rﬂm@merm@geyat ampent, eye lvaah kyd @@bé}ﬁ L H%r@fé{ﬁhf Ch AREY AT 5%

0 al kyl t hi o, rylt
wh%ﬁ/ giﬂ zi% toHW M g3 l%elﬂrfaw pr aléqepag, |a§(:§|1ffl\@wwt with L being
absanty |tised i\/DFEamrdtﬂi,y @r&H bsibndeRy NAKKOWY £, GAR bP@mrQ%g and
mdgko?%q i gqﬁhggl al koxycar bonyl oxy, ai kyl urel
aryrurei ues ogen cyano, and nitro, with the 25
M rmydxﬂ pesdriat abSeht,(aMdameRIM is frekdnt, nmyéJ@ NH? QnQ{d% (Chlz)e
<CF%ﬂb§5ﬁ%$?ﬁﬁh§M} 1 or X12; Z is sel ected fro
P or ; 9 )628 PCTIU82006/021003 -15
p Is a number from 0 to 6; and
R, R, R? R® and R* can be the same or different, each being independently selected
from the group consisting of H; C1-Cg alkyl; Co-C1o alkenyl; C4-Cs cycloalkyl: Cs-Cs
heterocycloalkyl, alkoxy, aryloxy, alkyithio, arylthio, amino, amido, ester, carboxylic
acid, carbamate, urea, ketone, aldehyde, cyano, nitro, halogen, {cycloalkylalkyl and
{heterocycloalkyhalkyl, wherein said cycloalkyl is made of three to eight carbon
atoms, and zero to six oxygen, nitrogen, sulfur, or phosphorus atoms, and said alkyl
is of one to six carbon atoms; aryl; heteroaryl; alkyl-aryl; and atkyl-heteroaryt;
wherein said alkyl, heteroalkyl, alkenyl, heteroalkeny, aryl, heteroaryi, cycioalky! and
heterocycloalkyl moieties may be optionally substituted, with said term "substituted”
referring to substitution with one or more moieties which can be the same or
different, each being independently selected from the group consisting of alkyl,
alkenyl, alkynyl, aryl, aratkyl, cycloalkyl, heterocyclic, halogen, hydroxy, thio, alkoxy,
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W may be present or absent, and if Wis present, Wis
selected fromC=0 C=S, C(=N-CN), or S(02); Q may be
present or absent, and when O is present, Qis CH N,

&% %.%IH%)U 8 (CHR)p, (CRR)p, 0, N(R), S, or $02); and
i) absent, M nmay be present or absent; PCHURMEF0I03

and M are absent, Ais directly linked to L; Ais O
CH, (CHR) p, (CHRRCHR) p, (CRR) p, N(R, S, S(02)
or a bond; Eis CH N, CR or a double bond towards A,
L or G G may be present or '8bsent, and when Gis

IS )P, (CHR) p, or (CRR)P; and when G
?‘gggggééwtﬁoj aﬂgt 5 é‘g'é'i‘ﬂ' e Eestey, dameryicyachh naesdreslet Qrea
Keriene, 1@defudbomyatmitr, SOFsHdh A Aol S oL Enked to; NI
YRR, BEESRNL L, absent, and when 3702 SPien sulfgnyl surea,
%og})‘gégq@%?@p, F (CRR )p, S(02), NH, N(R or 0; and

qrein agge ninjt 164-6- i g di tly |inked

e e, o Bt SR
%Egc,%n%‘j?\g a sen?o, AN "ih 8 atu e swithy te embvisd thias wBkh said unit
oY egrespiitR)g, fivamae BebedBRNc kind nt, th (I
rh@ﬁtrb&u@riﬁq‘:%%ulgrl cggfeﬁntm aeEd ifCIEI\l/IIE%J gtr%?gg’eor{twmnﬁﬁe E/'ICYC"C
Dl ng@ absent, thén M1 i Febt Bylahd\.ihddpaddensprsents 1
Y5 McBYeted eycliamiog Btistudi, et baid aRemdniieRen i@trﬁ fiycure

wh

ldckank esrbbigy B resent qr absent, an
present I%MEI SLMO, ié(%? N &gﬁ%ﬁ@ﬁj eretepepring. ( CHR)

( CHR-"CARPYIB! STPOJIORR, Jhe conumd s AnpIREL: £4 Dyt 6;
and R, R, R2, R3 and R4,can be the sane or diTe ent,
each bei ng i ndependently selected fromthe group

consi sting of H €4-Cl0 [al kyl ;HC2 -Cl10 al kenyl ; C3-Ce
cycfoal kyl; C3-Ca kyl ,r'al koxy, aryl oxy,
al kyl thio, arylthio, ester, carboxylic
acid, carbamate, urea, , alj{dehyde, cyano, nitro,
hal ogen, (cycl oal | kyl “and 2

(het erocycl oal kylcfal k wher ei QPEai d cycfoal kyl is
made of three to ei, ar bon nms, and zero to siXx

oxygen, nitrogen, sulfur;yot” phosphorus atons, and said
al kyl is of one to six carbon atons; aryl; heteroaryl;

al kyl -aryl; and al kyl - hepei@ayyl; wherein said al kyl,

heh ' . _heteropal kenyl, aryl, hateroaryl,
iy Bk BB e sall ool sIonst el armmagnbeher

cycial kyl an
“%ptid?]élr((@':zg@l’bﬁ{@lf{ht ed, with said term "substituted" 30
(2)r efrerie IMIQOHO -8B ShHsy o iLih ane or. npre noieties

whi ch can be the MR RIS, FEniRer® -CFy, -C,Fy, CyfF,, -
CFaR®, -R®, =C(O)R” or NR'SO,R%:
(3) R’isH,-0OH, -OR® or -CHRR"-

4 6 R8 H9 10 00
4)  R°R%,R%and R™ are independently selected from the group consisting of H;

alkyl, allkeny!, aryl, heteroalkyl, heteroaryl, cycloalkyl, arylalkyl, heteroarylaliyl, R
CH(R? )cH(R")C(O)oR”,[CH(R*)JPC(O)ow1,~[CH(R*')},,C(0)NR12R13 -[CH ;;' -
pS(Oz),R11,-[CH(R1')]pC(O)R",-[CH(RT)}DS(Oz)NR12R13, CH(R")C(O)N(,H)CI-E R’*)‘] ’
CH(R1})CH(R1’)C(O)N R1ZR™, -CHRMCHR"S(O-)RY - e
CH(R1’)CH(R1')8(Og)NR""R”, -CHR")CHR™)CORM, JCH(R")],CH(OH)R™
CH(R" )C(O)N(H)CH(R? JC{O)ORM COIN(H)CHR*)C(O)OR p e
C(O)NI(H)CH(RQ')C(O)R",CH(R1')C(O)N(H)CH(R2') C{O)NR”R”’—

CH(R' )C(O)N(H)CH(RZ')R’,CH(R1'}C(O}N(H)CH(RZ)C(O)N(H) |
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di fferent, each being independently selected fromthe
al kenyl, al kynyl, aryl,

group consisting of alkyl,

aral kyl, cycl oal kyl, heterocyclic, hal ogen, hydroxy,

thio, alkoxy, WO 2 0 0 611 3 0 628 PCTJUS20061021003
MBI Bxy, al kylthio, arylthio, amno, am B6T/USENEH21003
carboxylic acid, carbamate, urea, ketone, al dehyde,
oyano, nitro, sulfonam do, sulfoxide, sulfone, sulfonyl
urea, hydrazide, and hydroxamate; further wherein said

unit NNC-GE-L-J-N representig.a five-nenbered cyclic
£ or six-nmenbered cyclic ring structure

\%I—lpt%i }?@E)H%a'@% )Qf@lN(Wi&l‘(Rg'ﬂj(@)@l}qéF? Nk =S RPAN
FEisEsmOS T YN RRR g sYClc 1S ;E([;g@t@ (e
Mg R j li ing [ BI(H ¥
%% Glfbgf@ab%ypcl CG “E,ngL, 5 N, A Q and l\)/l Ee)gﬁe(?e)rﬁ(g)N(
oH ' b t , th id
it gD T L S
@{gﬁﬁﬁ@%%%ﬁ (F5f said five-nenbered cyclic ring. 10 In
O ; j d of
h f
C%ﬁ‘ﬁwf’eﬁﬁpohnd wherein: (1) RmPgNﬁg?}(lﬁ)aﬁ?Cgé)ﬁ%@ﬁ%
A& " R52 i 83 Hyo - OH, - ORB, -NROR7', -C(O) ORS,
:-. C?&O])Z%Fggzlgﬁsl_hcgf R@@E@“@Fﬁ?can b@ﬁi%?@;mé s iff l%) R7
B NRTozRAly 6@pctBd fiof) fHe -r&;, L OR5, or - CHRS ;ecr% ) each
heRGoalkh, ndaps R10 are | ndependeRtTid 96 chaldgdn; aityt heyl,
nefifqup, gonst Sti'rg 6P ekl buswh, srigh aiary, aiy.
o o oo P st el o7y Al
rEHR ) CH(R) (O OR11, [ CH(R1) ]| p(O R ", - [ CH(R
NREMR 87 t ‘ .
)]%@( Cﬁj ke CHidtndr Wheéf_/g'iiz R\t/rﬁ p@(lwqqmzp@' acycloaikyi,

heﬂﬁﬁ(cmdﬂw,[ﬁ%&gﬁ %% ) RL1, - |
R! Rr Céﬂ?rﬁgi_b _ 'R'), CH(R7)CH(R")C(O NR12R13,
- ORI NS CpysRtt is selGHERY) %;033”';}5%2%’
2k CHERENGHBtr AR Brioanly TR 1L P 169nsisting of: H, alkyl,
alkyl. alk : oalryl, alkyi-aiyl, ally, alkyl-heteroaryl, alkox |
¥ alkenyl, alkynyl and heteroaralkyl: ’ Yo @yl
(6) RandR’ y
being ind e R are present or not and if present can be the same or differant h
, ea
c gfl: ependenily selected from the group consisting of: H OH, C4-C1q alkyl CC
10 atkenyl - Ch » 1=Lgo alkyl, Co-
i Tk: Ca-Cq Cycloalkyl, Cy-Cq heterocyc!oalkyl alkoxy, aryloxy afkylth'2
io, alkvlami , . ! ' ' io,
v :Lammo, arylamino, amino, amido, aryithioamino, arylcarbonylamino
o olcar OXY, afkyfaminocarboxy, heteroaikyl, alkenyl, alkynyl (aryhaik [l
. hry;alkyi, ester, carboxylic acid, carbamate, urea, ketone aldef’zyde "
ifro, ! : » Gyano,
=ogen. (cycloalkylalkyl, aryl, heteroaryl, (alkyDaryl, alkytheteroaryl ylk!
’ y a y_

and said alkyl is of one to six carbon atoms:
6) LisH ’
. OH, alkyl, heteroaikyi, aryl, heteroaryl, cycloalkyl, or heterocyclyl'

(7)  MisH, alk
» 8lkyl, heteroalkyl, aryi, hetero
' 1 aryl,
an amino acid side chain: Y, cycloalkyl, arylaikyl, heteracyclyi or
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1
( , CH(R1) C( O) N( H) CH( R2) C(O)NRZR3
) (O CHRZR‘,CHRl O N(H) CH(R2' ) C( O) N
W&%‘”)@ 3)062g|) PC(Tl U)820061g)21)og§3 )(1?) (R L& PAenons
' R ) C(0) N( H) CH(R2' ) C( 0) CH( R3' ) NR ZR13
(Rz) C(O N(H) CH(R3) C( (D) NR12R1a

CH(R ) C(O N(H) CH
CH(RL) CCO N(H CH(R") (O N(H) CH(R") C(O N( H)CH
(R4'") (O oR’, -18 -

H(R1) C(O) N(H) CH(R2) C( O) N(H) CH(R3) C( O) N(H) CH(R4) C(O) NR 2
or R1 3nd SVChieRINkEl @ iHrQd( 881 a ring structure whersin the %ortaon of

H) CH(R4' ) C(O) N(H) CH(R5' )
S”Qé‘%&d’%%%%(%ﬁ%gﬁé) C(O) N(H) CH(R") c< o) N( H) CH( R4 ) QO
JN(H CH(R5) C(O NR12R': whgrein R', R2,
R11, Rl12and R13 can be the

bei ng i ndependent |y sebect

ame or dlfferent each 10
[ fromthe group consisting
of : H, hal ogen, alkyl, apyl, et eroal kyl, heteroaryl,
cycl oal kyl, al koxy, o oxy, Ikenyl, al kynyl ,

al kyl -aryl, alkyl- hetefoaryl ° heterocycl oal kyl ,

aryl -al kyl and heteroaral kyl; or Rl2 and R 3 are

i nked together wherein the conbination i s cycloal kyl,

l, K h I [
or MEP SRR S P Becct ca rom the group

conS|st|ng of H, alkyl, aryl, heteroalkyl,

het eroaryl, cycl oal kyl Qa.IkyI aryl, al lyl,

al kyl -heteroaryl, al koxy, 4aryl- al kyl, al kenyi, alkynyl
and heteroaralkyl (5M R ahd R are present or not and
if present can be the §‘ \8r di fferent, each 20 being
I ndependent |y sel ected ﬂro he group conS|st|ng of . H,
CH, Ci1-C10 al kyl, C2- r, Ca-Ca cycl oal kyl,
C3-Ca heterocycloalky ; dﬁko aryloxy, ai kyl t hi o,

aryl thio, alkylam ng, arylarnlno am no, am no,
aryfthi oam no, aryl car Jgmypum@ no, aryl am nocar boxy,

al kyl am nocar boxy, heteroal kyl, al kenyl, al kynyl,

(aryf)al kyl, heteroarylal kyl, ester, carboxylic aci d,
wheygintya la gr ea, ketone, al dehyde, cyano, '5 nitro,
E bgg@g KGHUE <] eteroaryl,

AR P Bt e et

J IS present or absent, an when J is present J is {CHz)p, (CHR-CHR'),, (CHR),,
{CRR')y, ${02), N(H), N(R) or O; when J is absent and G is present, L is directly
linked to the nitrogen atom marked position 2;

p is a number from 0 to 6;

L is present or absent, and when L is present, L is C(H) or C(R); when L is
absent, M is present ar absent; if M is present with L. being absent, then M is directly
andindependenﬂyﬁnkedhaE,andJisdhecﬂyandindependenﬂyﬁnkedto[i

G is present or absent, and when G is present, G is {CHa)p, (CHR),, (CHR-
CHR'), or (CRR’),; when G s absent, J is present and E is direcily connected to the
carbon atom marked position 1;

1 is present or absent, and when Q is present, Q is NR, PR, (CR=CR),
(CHz), (CHR)s , (CRR’), , (CHR-CHR'),, O, NR, S, SO, or SO, when O is absent,
M is (1) either directly linked to A or (ii) an independent substituent on L, said
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heteroaryl and (heterocycl oal kyl)ai kyl, wherein said
cycloal kyl is made of three to eight carbon atons, and
zero to six oxygen, nitrogen, sulfur, or phosphorus
atons, and said alkyl is of one to six carbon atonmns;

H, OH, alkyl, heteroal kyl, aryl, heteroaryl,
cycf‘UlUG”H??%B or heterocyclyi: 3 (7) M Is H, aIPW’IU52&66*’02?“’U3
het er oal kyl , aryl, heteroaryl, cycloal kyl, aryl al kyl,
heterocycfyl or an amno acid side chain; WO
2006/ 130628 PCTI LS20061021003 or L' and M are |inked
together to forma ring structure wherein the portion

of structural Fornula 1 repfesented by M L'\ | O-~J
Eé S represent ed by structural Formula 2: i ~A M
eF\eEF’@fGU flitueql biyg gt o -OR) -GHED&R h S(0)ok6r mHNRR" or

() bR eFRMtboR Qa@@a\wtar@éwteht AR @R d.rbény%k&h*to N cng is an

Cép?(e resent or absent, and prese
ipde ﬁi@)tﬁw%w ek )s%rd rqc@qegcﬁent sgt@tgme)'rbbmg@@lgyted m(oﬂ) -OR,
-SHRR)( IQT) s?(o Wmnw opRseMseARd G is present, L is

L Iect nked to the nitrogen atom marked position
A1 et o BT BT RS 6 16 0 OURD (ke 38R | GRHR-CHR),

(é:Btﬁé)E\,tN(Ra,nl‘dRW‘ltEh SKOi)s-OR, B (R )Lor R b) AGS 11D 1o MRS Rorm

absent if Mis present

a\Xtr gt“ﬁycl_m baiPﬁ@ﬂCéE%E?fga]'?Wgﬁbrﬂfq directly and
N iedepemd endbagnt, |anh(e\d|et1@1 i, preasedlt, 3 ishatige8 ch! BRaRER), S, S(0,),

(bp[('sepfﬂ_ﬂ%m(bMRléﬁﬁ? ?CF%R Jo: or M is linked to A to form an aficyclic,
aliphatic or heteroalicyclic bridge;

{8)  Z'is represented by the structural Formula 3:

Y—mw—éz—g—
Rst
Formula 3

wherein in Formula 3, Y is selected from the group consisting of: H, aryl, alkyl, alkyi-
aryl, heteroalkyl, heteroaryl, aryl-heteroaryl, alkyl-heteroaryl, cycloalkyl, alkyloxy,
alkyl-aryloxy, aryloxy, heteroaryloxy, heterocycloalkyloxy, heteroalkyl-hetaroaryl,
heteroalkyl-heterocycloalkyl, cycloalkyloxy, alkylamino, arylamino, alkyl-arylamino,
arylamino, heteroarylamino, cycloalkylamino and heterocycloalkylamino, and Y is
unsubstituted or optionally substituted with one or two substituents which are the
same or different and are independently selected from X' or X'2

X" is alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkyl-alkyl, heterocyciyl,
heterocyclylalkyl, aryl, alkylaryl, arylalkyl, heteroaryl, alkylheteroaryl, or
heteroarylalkyl, and X" i unsubstituted or optionally substituted with one or more of
X" moieties which are the same or different and are independently selected;

X' is hydroxy, alkoxy, alkyl, alkenyl, alkynyl, aryl, aryloxy, thio, alkylthio, arylthio,
amino, alkylamino, arylamino, alkylsulfonyi, arylsulfonyl, alkyisulfonamido,
aryisulfonamido, carboxy, carbalkexy, carboxamido, alkylcarbonyi, arylcarbonyl,
heteroalkylcarbonyl,  heteroarylcarbonyl,  sulfonylurea, cycloalkytsulfonamido,
heteroaryl-cycloalkylsulfonamido,  heteroaryl-sulfonamido, alkoxycarbonylamino,
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G is present or absent, and when Gis present, Gis
(CH2)p, (CHR)p, (CHR- 20 CHR )p or (CRR )p; when O is
absent, J is present and E is directly connected to the
gﬁgbon atom marked position 1; Qis present or absent,
®is present, 0is NR PR, (CR=CR), PFUH@;%WZIUM
(CHR)p , (CRR)p , (CHR-CHR”)p, 0, NR, S, SO or 802
when Qis absent, Mis (i) either directly linked to A
or (ii) an independent substituent on L, said WD
20061130628 PCT) US20061021003 i ndependent substituent

bi ng selected from-0OR, - (R)(R’), S(O0_2R or -NRR
S Giye NPT PP S h e BEioy hgaor YRt br RS Hrg £id B
a[k&bblb%htl tdg)ﬂf 8 @ﬂs@stlmaaddon @]ﬁ@p&llyd[eg@pwdastm $ubehmtdoi| wigh one
sel ect r
or e s "R 76 B el o'l TYBUGHT A5 F B e e Y
fro@. alkl, Blken{ICHRY, c bRk, cycloadR- amwh)eparqcyc@cmey@pyclmmyi

an oD AT e b ey oo 1S 11 ke

heteisaa|N, (el ocCiR)i dge; Mis present or absent, and
Ra*("fhéﬁg)hydr' S&Eﬁ?e@mﬁ@@@%@%ﬁ& 1 @ﬁegﬁm '\L(rﬁ)hetéoaéﬂ Q%}m
hefetatyll O tmda[i@h aldlloAdmyi ¢, aikgj@r}ﬁw;yphalandm@r heteroaryloxy,
he ?c%cgé[o l(%ﬁg | b Golbhc gn%t;v&% Zczvcloélkgl‘éw eﬁﬁﬂta%oby‘elrﬁ/ﬁﬁuno

For mul a
alkyk@ylemnd, n Foarrwmmos Y hetersalegtiny frowcmawwtm or

h eﬁe?éhgblﬁélk{}?m ﬁmylls und H%Yiutedat!urlﬁﬂhon Al bstﬂ@tb& il el or

eteroaryl, al heter oar
twe pubsstldoy Wh@hWBdRS’/ samg) Wy‘?“ff%{ﬁ? f%i/afea FB enﬁy selected
aoek®iparyl oxy, heterocycl oal kyl oxy,
et eroal kyl - het er oaryl het er oal kyl - E %cycl og %/V A
X'ty ds oaﬁ|MI oRN(en ky“lké'f'ﬁhnocy%\?ﬂ}'l‘yém F1¥)C|° YKGHYla r JIESRIPHE Y

QE;” OYArAM NPYIaiGHC| Galddram rtkyibietbroaryl,  or

he e%é ‘oa lamno, and Y is 20 unsubstituted or
hetqmarpia&yu gna b s Lesubsiiutedas cptienaly sybrgtuderhwith pRR AE Bore of

><1WHF %ﬁ%ch e f}@%ﬁﬁ]e%’r dﬁf’efefn@éﬁd‘&re@ﬁ%p@ﬁ@edﬂz@@@@@dﬁnt ly

rom is al . .
|[a<§:yqroxy. @lfonpatlion alkeryb| amily Ik w%xw HBPe FE%L‘}?J%?W”WO
anlﬂﬁts er Qlﬁ?ﬂgrln}ﬁloal lam@by | alk?ﬂsﬁlfﬂr@f Y laryigiisongll, Kydikylsulfonamido,
het'er oady het er oary
arylsulfonamido, carboxy, carbalkoxy, carboxamldo alkylcarbonyl, arylcarbonyl,
heteroalkylcarbonyl,  heteroarylcarbenyl,  cycloalkylsulfonamido, heteroaryl-
cycloalkylsulfonamido, heteroaryisulfonamido, alkoxycarbonylamino,
alkoxycarbonyloxy, alkylureido, arylureido, halogen, cyano, ar nitro, and said alkyl,
alkoxy, and aryl are unsubstiuted or optionally independently substituted with one or
more moieties which are the same or difierent and are independently sefected from
alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkyl-alkyl, heterocyclyl, heterocyclylalkyl, aryl,
alkylaryl, arylalkyl, heteroaryl, alkylheteroaryl, or heteroarylalkyl;
W may be present or absent, and if W is present, W is C(=0), C(=8), C{(=N-
CN), or S(O2);
(9) X is represented by structural Formula 4:
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heteroaryl al kyl, and X" is unsubstituted or optionally
substituted with one or nore of 25 X12 noieties which
are the sane or different and are independently

yé(ect ed X12 i s hydroxy, al koxy, alkyl, alkenyl,
ryI aryl oxy, thio, alkylthio, aryl #RT&S2006/021003

am no, alkylanino, aryl am no, al kyl sul fonyl,
aryl sul fonyl, al kyl sul fonam do, aryl sul fonamn do,

car boxy, carbal koxy, carboxam do, al kyl carbonyl,

aryl carbonyl, heteroal kyl carhonyl, heteroaryl carbonyl,
sul fonyl urea, cycl oal kyl sul fonam do, 30

het er oaryl - cycl oal kyl sul f onam do, (O)e
heteroaryl - sul f ongpj do, al koxycarbopyl am no, WO
20061130628 PCTI LE%‘E’G( 629063 (0)e20- (g)dkox gL bony | oxy,

al kyl urei do, aryl zel do,s afj ogen cyano, jor ni tro, and
said al kyl, al koxy, ang are unsubs®t uted or

optional 'y independently subst ituted with one or nore

noi eti es \Nhl ch are the sane ?r different and are
MKyI al kenyl, al kynyl ,

[ nd%ﬁﬁ?‘% sel ect ed
bcycl oa {Fefechlaky 2 - aldkygl 6, mgbggocycl yl,
Heflep @'@Cj/i:darylcahkg/lg,y.{;oﬁ aryl al kylaryl, aryl al kyl ,
het gr,g@r s Al kyI het eroar yI or hoteroarylalkyl; Zis
|r C(R; R31 is H hydr oxyl, aryl, alkyl,

REP
IaRQIR apd Ipde\mﬂa@wlggrgéentpﬁ t?r oaryl, aryl - het er oar yI
dfaal I cycl oal k§TSenLpid I gsepentatdaye @
| r‘w eadﬂeiﬁgg%é? 8&*&»’ Onawe?mmmrg}/w@? e E)éla%%r

I oxy,

mq@"’oh@ﬁﬁzgoaﬂ Y, redci gal k%/l OXY, Yri(]%é%%qﬁnﬁbselected

Cycmfayﬂ | kyl - ar'yl ani ri0,Y b adHclosliyl, cycioaik
nHpet yﬁ@ﬁ% am H!a %Q%I s¥drra, aaikmqr Qilkylthio, amin e,
'(‘Cé(P ?5EQ’CI’6@I%2,aDarﬁ§;g; ango Ij@l S Hnsubst b ed¥Fpikyl), -

Yor

aralixphy! 0 Nk Wi t h ORE CEtRING U slkytl, U et R
aral %}hﬁgﬁéﬁ‘?rﬁw W’?ﬁter&PM eheﬂatomk:br@r eh*’d}ﬁ’g}%ﬁ‘ Flerangy ony
T
ar}”a”m;;lylhet N pwgﬁm%{g ;ﬁ{%ﬁ g‘; IWLI 3 eﬁk ¥C€H€@W Og’mﬂsyfifmnyl
¥l atvleyifinyi
y yifiayly hete ra)‘#fﬁ{]hy arytie.

hEtE}]ﬁéﬁrQ terocycly
Sar yl ara%wutyq hetl@t@@ébéll heleroa
Ky ﬂmj %ETPE@YGF‘Y lut edIeerb@C@ne
KL~ AR ¥hY 280, mewig | g’z can be

hetemciesy; UYHWI*\?%I é?’& opt| onal |y

‘I‘Zi'!.ﬁEIEI“"“’FEW e g
a ing o

R29 % @ ral L I/thI arylthio, amno,

rﬁrﬁo' kg ytpﬁﬂfhwosucﬂi ik St t @yl ar vl sul f onyl |
heteraﬁIWEMd:Ifafm@m 0% cargQar y! sul f onam Jistion s b%'}()ﬂl'lphahc or

R3¢ car boxam (% al kyl car bon I aryl car bonyl ,
|§§Fé%@hlk83(¥bsent and if present s on)e/e or twi f ’ ’
sefected from the group consisting of: 1. gk ° substiluents independenty

alkyl, aryl, heteroaryl and ¢
yicoalkyl;

(10) D is represented by structura Formula 5:
(O)i

Il
—(CH)g~— (O)h — (N} =
lfs-lzg (O — V) (f})lw(c C)I-—-(Cj‘H)m..__
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heteroal i yicarbonyl, heteroaryl carbonyl,
cyci oal kyl sul f onam do, heteroaryl -
cycl oal kyl sul f onam do, het eroaryl sul f onam do,

g% ?{@?’/‘i%r bonyl am no, al koxycar bonyl oxy, al kyl urei do,
1'69, hal ogen, cyano, or nitro, and sai CEIUR3A06/021603

al koxy, and aryl are unsubstiuted or optionally

i ndependently substituted with one or 25 nore noieties

whi ch are the same or different and are independently

sel ected from alkyl, al ke, al kynyl, cycloal kyl,

cycl oal kyl -al kyl, heterocyclyl, heterocyclylal kyl,

aryl, alkylaryl, aryl aF&yyla fieteroaryl,

al kyl heteroaryl, or heteroarylal kyl; Wmy be present

or absent, and if Wis present, Wis C(=0, C(=95),
whetel\in Epgnivlan b, BIOR™ 280 R*0 wreXpeseepiresaatiedndyf present are

. F " 006/ 130629 PCT/ 006/ 021003
mdé%élridi(%%f)lﬁ; &n C'qlll’ ;Ng'lé’ ?s&éat\g%té)lggep(egsq@%( Aﬁ&ﬁggte @wgmo%
congistipgr §fil 4.4 Wtrer @llyl,i rerBor erslaalidl, aydlsai@yaBinod, sroafkyi,
¥ inch b, 2, 5, Al N,
e N TN
NH_&‘YC’B?’&%ntN(é‘HFM')daecﬁfP@Wé anB(QO-aldil f heteeorryl, eamalylpedifgaryl,
araik@ﬂﬁp&lwﬁﬁéﬂabkyi‘?n@kﬁﬁet&r‘ﬁ’%rﬁuq’lé{e'réa‘xlagéngf%,'_ ﬂﬂﬁgﬁgﬁq ?Hg 10Xy,

el ecte fromthe group consistin
ara%P’;‘M' EP¥ 08Ty Pty c pedGarBaivho, aralioxkycarbonyl,  alkylsulfonyl,
aryleyledngrl Heyd rasn B oeak D a , .
h tN cr@ cl oalrk}’%@ ﬁkwwgﬁﬁi’ :&ﬁ’ [%Sidg?ﬁggméyn%?al}’ﬁmgwkf}mth'-o ’
e‘:‘rﬁ%"ﬁ@% ) 2 2rayltgy v | Pe@(@r@ﬁ@"w . oelpetkeraf.yi , hetemickyy!,
heterbkydeawyy I, YoNaalayik enyINC ot ﬁ&@%{h@@%g wﬁér]égll \Fuleé A f%éaﬁ be

oxy, cyl,

aikenyl . hydroxyal kyl . ar al
- the b A o IS dsishias both Hh oD o

hydedglen] alkpl faoylyand aralkylt sul f onyl, het er oer yf sul fonyl ,
R zzlrnlé?/llt%ﬁiu%{e' Ipn\kled tgggéflllesruéjchn%gf thgeéo%b?r?e{t%ksfglmfaé r‘J:lyijt'thic-n of a
cycloalkyl group;
gis1,2,3,4,5,6,7, 80r9;
hi,i.k,tandmare 0,1, 2, 3, 4 or 5: and
AiSC,N,SorO,
(11)  provided that when structural Formuta 2:

I
NKL/ E\

1 G
3N
O
Formula 2
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15 heteroarylthio, aralky;thio, heteroaral kylthio,
cycl oal ken 1, hetorocycienyl, YiY2Nalkyl[-, Y vy
het erocyclyl, Y IY2NC(O - and Yi Y2NS02-, wherein Y,
gﬁ?{ﬁ% 3 an be the same or different and are in

PEL Py om t he group consi sting of hydr og8RT/U§}NKRE/021003
aryl, and araf kyF or R29 and R29' are |inked together
such that the conmbination is an aliphatic or 0
het eroal i phatic chain of 0 to 6 carbons; R30 is present
or absent and if present igzone or two substituents
i ndependently sel ected fron1the group consi sting of:
H, al kyl, aryl, heterQagy d_eyi coal kyl ; (10) Dis
represented by structu la 5: (C»l (C1)g-
(Oh - (N3- (A k-(C=C) € 32 331 W 2006/130628
PCT/ 052006/ 021!103 -22 Fornula 5 wherein in Fornul a
5, R32, R33 and R34 are present or absent and if
present are independently e or two substituents
i ndependently sel ected §r the group 5 consisting
of,, H, halo, alkyl, ar kyl, cycl oal kyl am no,
spi roal kyl, cycl oal kyl am nocar honyl, cyano, hydroxy,
alkocz aIkyIthlc am no, - NH(al kyI) - NH(cycl oal kyl ),
- N(&Mkyl ) carboxyl, -C(0)O0-al kyl, heteroaryl,

W |

o B (lejrac})ﬁﬂrﬁé Pibing 8 ﬁ?k&ﬁ&“‘i%&g@?@i Do
Gogqilgpr@k%olu kg)éfj’/ notg r-HiH-RE} whereindr nSoi,-}, Cs or 10 @rYl, heteroaryl,
~CRDY REX Y CROROMI or A5@))KQNNE %P&B%‘.' R ﬁ'kd‘y BPB%S, eyclbdikyt

aryl sul fonyi, heteroaryl sul fony
aryft'”a‘jul finyl, heteroarylsuifinyl, arylt h| o

COﬂTtHﬁCEfaD@(GWS‘dN (@) Rar@ﬂid?y]d@?(%{ d“&{a?%gé’é@l:glw %é&b&able salt of —

@/ |, oal ken?/l %g}rﬁ& IC}/ O terocy Rag\/\ﬁeﬁeéﬁqi‘BOYfFOI’aﬁUe

grovip ooasistb@ ofthg aﬂ@ma—%%ytﬂbéiﬁﬁ rcs%r},t10 éﬁ)ﬁor@? - Iarmlrgpendent Iy
rom consisting o hydr ogen, al kyl,

sel fe
ar)} Qﬂ%‘a aFgleQ/'P‘B%{ar H’fS C‘P@@O%Hd'SRﬂ CRPBOYth joé Formula” Vi
toget h}e/faxs,l{l\ch that the conbination forns a portion of a

Formuia VI

or a pharmaceutically acceptable salt, salvate or ester of said compound, wherein:

Cap and P’ are independentiy H, alkyi, alkyl-aryl, heteroalkyl, heteroaryl, aryl-
heteroaryl, alkyl-heteroaryl, cycloalkyl, alkyloxy, alkyl-aryloxy, arvloxy, heteroaryloxy,
heterocyclyloxy, cycloalkyloxy, amino, alkylamino, anylamino, alkyl-arylamino,
arylamino, hetercarylamino, cycloalkylamino, carboxyalkylamino, arlylalkyloxy or
heterocyclytamino, wherein each of said alkyl, alkyl-aryl, heteroalkyl, hetercaryl, aryl-
heteroaryl, alkyl-heteroaryl, cycloalkyl, alkyloxy, alkyl-aryloxy, arytoxy, héteroaryloxy,
heterocyclyloxy, cycloalkyloxy, amino, alkylamino, arylamino, alkyi-arylamino,
arylamino, heteroarylamino, cycloalkylamino, carboxyalkylamino, arlylalkyloxy or
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cycl oal kyl group; gis 1, 2, 3, 4, 5, 6, 7, 8 or 9; h,

1, j, k,1and mare 0,1,2.3,40F 5;and Ais C N S or O,
20 (11) provi ded that when structural Forrmula 2: /QA
Formula 2 is WD 20061130628

ﬁ@r%“ﬂ‘.@@ﬁ@?@elozloos 23 R/ \ R \ NO and WCT/&SI0pp/e1003

N, both the follow ng conditional exclusions (1) and
(i!') apply: conditional exclusion (i): Z is not
-NH - R38, wherein R36 is H C6 or to aryl, heteroaryl,
5 -0-R37, -(O-0R37 op4~-C(O -NHR37, wherein R37 is
Cl s alkyl or C3-6 cycloal kyl; and conditional

hetesocyahgaraino (dah)be mubﬁttm@d or 6-}6{@)1%, rn@eﬂéﬁ@é ﬁ}HshtE%ldl With
acc

e &%f%ﬁgﬁgt SRE T eaytd D e Setifreghorfiare ik ifeRgndenty
seleersireni X'garnaf X&1 5 al kyl, C3_6 cycloalkyl, Cs to 10

X! § %an%] Q{I{SW ellléyng Oﬁ%oic%/ﬂlllgl &gcf!g%F%ﬁ(glb&Ete?c%?&%hpn%&t@cwn@lw
aryl, @lkMaryl, RrflatRyl, arhetercaryl, heteroaryl, heterocyclytamino, alkylheteroaryl,
ar heteroarylalkyl, and X' can be unsubstituted or optionally independently
substituted with one or more of X2 moieties which can be the same or different and
are independently selected:;

X2 is hydroxy, alkyl, aryl, alkoxy, aryloxy, thio, alkylthio, arylthio, amina, alkylamino,
arylamino, alkylsulfonyl, arylsulfonyl, alkylsutfonamido, arylsuifonamido, carboxy,
carbaikoxy, carboxamido, alkoxycarbonylamino, alkoxycarbonyloxy, atkylureido,
arylureido, halogen, cyano, keto, ester or nitro, wherein each of said alkyl, alkoxy,
and aryl can be unsubstituted or opticnally independently substituted with one or
more moieties which can be the same or different and are independently selected
from alkyl, alkenyl, alkynyl, cycloalkyl, cycloatkyl-atkyl, heterocyclyl, heterocyclylalkyl,
aryl, alkylaryl, arylalkyl, arylheteroaryl, heteroaryl, heterocyclylamino, alkylheteroaryl
and heteroarylaikyl;

W may be present or absent, and when W is present W is C(=0), C(=8), C{=NH},
C{=N-0OH), C(=N-CN}, 5(0) or S{0,);

Q maybe present or absent, and when Q is present, Q is N(R), P(R), CR=CR/,
{CHz)p, (CHR) ., (CRR')p , (CHR-CHR),, O, 8, 5(0Q) or S$(02); when Q is absent, M
is (i} either directly finked to A or (i) M is an independent substituent on L and A is an
independent substituent on £, with said independent substituent being selected from
~OR, -CH(R’) , $(0)2R or -NRR’; when both Q and M are sbsent, A is either
directly linked fo L, or A is an independent substituent on E, selected from -0OR,
CH{R)}R"), -8(0)0.2R or -NRR”;

A is present or absent and if present A is —O-, -O(R) CHy-, ~(CHR}y-, (CHR-
CHR)p-, (CRR')y, N(R), NRR', 8, or $(0y), and when Q is absent, A is —OR, -
CH(R)R’) or -NRR’ ; and when A is absent, either Q and E are connected by a bond
or Q is an independent substituent on M;

E is present or absent and if present E is CH, N, C(R);
G may be present or absent, and when G is present, G is (CHz),, (CHR),, or
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Cap~-W-N O -LO \-F Rs F Formula VI or a
pharmaceutical |y acceptable salt, solvate or ester of
said corrpound wherein: Cap and P are independently

| k aIkyI aryl, heteroal kyl, heteroaryl, aryl- 15
E{g{ @szﬁﬂ‘;ﬁ al kyl - heteroaryl, cycloal kyl, al k§f&¥y2006/021003

al kyl - aryloxy, aryl oxy, heteroaryl oxy, heterocyclyl oxy,
cycl oal kyl oxy, am no, al kyl am no, aryl am no,
al kyl -aryl am no, arylam no, heteroarylam no,
~cycl oal kyl ami no, carboxyabkkyl arni no, arlylalkyloxy or
heterocyclylan1no wherein each of said al kyl,

(CRAY’ JﬁyWhm W is dbstely 0ad bydsenth@ieE oﬁwéotiy%ﬁheot&ﬂ&{h%%yﬂmn

I ryl, cycloal kyl, al kyl oxy, alkyl -aryl oxy,
ato‘%m rkeypo%é’(@roar yl oxy, 20 het erocycl yl oxy,

cydlmmd fb@/fhmm oanbseny, zabikyHeam g presarity mmg)p, (CHR-CHR'),,

RGN SRR TE I E Ryretio Toobieht 5 fin mreseri o

d.reztmommme n%@b@ﬁﬂm@%ﬂ@ﬂi@@&tlon 24 het erocycl yl am no

Cub i TR o s op s et DA SR o i

L tStErbée@farf'é ta)prederftfce raémntanfdm aa presmdeptartd Baihy wbsar) @6h &lis

d:refg{/ 32?%3%1(3;?% c"’f %%FE;? Fﬁé [J ISaH %cr}%,’ ggg; én:{}afée}{déntly finked fo

E; heterocyC|yIaIkyI 5 aryl, aIkyIaryI_ aryIaIkyI
M n?dy%e'}?rbﬁn@ﬁf M!msenh%ﬁ@ @F]WI is a{J?S e‘\a'a (M’ @ﬂfﬁ,o%(gﬁ), {GHee,

teroaryl, etero
C%{@ﬁ‘l%ﬁ cPrdQR&it:l onal ly i ndependent |y substituted
W bl DR@mSEr 8 6 1P6; X2 noi eties which can be the sane
lﬁ 8|fferent and are | ndependent|ly sel ected; X2 is
R, My dxyeandiadpe sameyar difqrexgachdsiidoirgepartieolly sdldeyd fioro,
the @frolpt mf@lﬁia@‘dﬁol‘i @, kyl}) N AG,-C ]]D(k)?/lfaésw af1-89, ca/cloalkyl Ca-Cs

k on [ sul fonyl, 'f onam
et P e RS, dfionl iy, TaRBordHEEmING,
aryledrkarwiaeand) Qiﬂyérﬁﬁbfi}ﬂbo@ KRRUMHOBABY LD R terddnky ! h‘é’f&b:gﬁ’enyl

e S el 5D ST ook koSS amaiarptoenale. besa

ketomasalbei’tydbuct)ado onitropidiaeal @ﬁc!bﬂﬂﬁ@gdgﬁ &R wetiﬁgéﬁn;a‘mg}&@t

alky {ef %n@%ﬂﬁ%@’%‘ﬁh?ﬁﬁ&&ﬂﬂ“ﬁ' Kéel ect ed 15 from al kyl ,
R aadi K&ninl (CRRY' kyay lhe tyeHoabdiibn serc il lcomblidtion forms a

oycl Bk E b PEAS ey iR agyc! vl al kyl,
R'is N(R) ar O.

In another embodiment, the compound is a compound of Formula Vi
/
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aryl, alkylaryl, arylalkyl, arylheteroaryl, heteroaryi,
het erocycl yl am no, al kyl heteroaryl and
het eroaryl al kyl ; VVnay be present or absent, and when W

nt Wis C(=0), C(-S), C(=NH), C(—N-()—|)
gO&OWGZSS(O) or 5(02); 20 Q maybe present oPCHISSUNE/021003
and when Qis present, Qis N(R, P(R, CR=CR ,
(CHH)P, (CHRp, (CRR)2, (CHR-CHR )p, O, S, 5(O) or
8(02); when Qis absent, M is (i) either directly
linked to A or (ii) Mis-an-i ndependent substituent on
L and Ais an independent substituent on E, with said
i ndependent substituentofpgiimgiisel ected from -OR

P R e e A L G R L N

MrieiOpNidlept Caibst i t uent on E, sel ected from -OR
CHERI(R), -3(00.2Ror-NRR; Ais present or absent

and i f present A i R CH2 -(CHR),,-, -(CHR-
CHR' )r, (CRR),, Ej(\SB NRR' 5, or S( 02), and when Q
RS CH( R)(R”) or-NRR ; and when A is

KBe SR b
b§e % Rt erorQ anoOE are connected by a bond 30 or Q
i swhsrel m‘aep@rnﬂemw B! tasd bémsr‘dr d?ﬂrbréﬂt Babts b@{rg%ﬁ(gﬁge%ently

sele f)éefn %?Jer present E is AR;
HIESER gfgﬂegﬂwstgwoofmawg@u @ksﬁf@gw Bl hetermy,
cycloAIKR) Byclaikyiiiky2 0861, 16%9!@@:& %ﬂr&@%o%i&@é&)@?&yi f%@erooycly!

resent and

heteg&?% F%ﬂ ﬁh(ﬁﬂ)éygtaé]a”? @rﬁﬂ'@i”&ﬂ” iGN mar ked posi tion
R* and RF Wmepammwnmemmmbem neiepbedendy |s§le%§%mth33

T T T L

directly linked to the nitrogen atom nmarked Nmﬁp 2;

formy paphpf BecyslieSedn Tometseed ringusdoiwtien the inmigly e Liis
CH N, or OR when L is absent, Mis present or
absent ; 44 r,ds present with L bei ng absent, then Mis
di rectly | ndependently linked to E, and J is

reprggern%gﬁﬂyy 'WH&E%QEQ%V linked to E 10 Mmay be

present or absent en Mis present, Mis 0, N(R),
Xis gele@?@ﬁym tl‘cmpypcons(:{l;ﬂg)qﬁ (CHR-CHR ),, or (CRR)p;

o N

‘\\ d N/ o, '
% / Y \/11 e N @f

w\/m Q N \/’y’_ N\/m L?\/%
/}S\ O// \
q
Q\‘N)E/% and ?N\/E—

0
where p is 1 to 2, q is 1-3 and P° is alkyl, anyl, heteroaryl, heteroalkyl,
cycloalkyl, dialkylamino, alkytamino, arytamino ar cycloalkylamino;
and

R? is selected from the group consisting of. aryt, heterocyclyl, heteroaryl,
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pis anunber fromO to 6; R R and R3 can be the sane
or different, each being independently selected from
the group consisting of, H, Cl-Clo al kyl, C2-010

| kenyi_, C3-C8 cycloalkyl C3-C8 15 heterocyclyl,
gf‘t’i“%%”%ﬁ#‘w oxy, alkylthio, arylihio, anino, Bfi{¥§2006021003

aryl t hi oam no, aryl carbonyi am no, aryl am nocar boxy,
al kyl am nocar boxy, heteroal kyl, heteroal kenyl,
al kenyi, al kynyl, aryl-al kyl, heteroaryl al kyi, ester,
carboxylic acid, carbamate,_urea, ketone, aldehyde,
cyano, nitro, hal ogen, (cygfoalkyl)alkyl aryl,
eteroaryi aIkyI-aaxJ al ky) het eroaryl ,

Nl - heter | an Rteroc yi)al kyl; 20 R and R

CRR®) c e,l d it og eny_sych that t he

coﬁ%rﬁgtlon ﬂé?‘ F@ cyglqalkyw)aﬁ het erocyclyl noiety;
and RR'is N(R) or’ O I n anot her enbodi nent, the

compound is a conp of Forftul a VI R3 V-NN O WO
2 130628 't| 820 21063 N26 Formula VIl or a

% eutyit rE®IC Ielﬁ /\\@fiol vate or ester
t her eof, wherein, - (H, or CH2; nis 0-4;, O 5
Rl is -0OR6, -NReR7 oroRsvvh Re and R7 can be the
samnme dlffere ch bei ng independently selected
fp n | stl ok® dogen, al kyl, al kenyl,
al ky et er oalKyl , cI oal , cycl oal kyl al kyl ,
aryl, yt al kyl , heteroaryl, het eroaryl al kyl ,

het svheay¥liy|Q, S betet eayid isl Git kyiN, dngdhessP moiatesnean be the
&
o5 TP AT Ao AR B Bl PSR o
hydnegengradip betesiadyl, ngycliein, avikyheteramyl, Beierosyatl.oditpkyl,
afho® B bkebHifs? ) FRAnd 38R BRYitnict Nithio and alkyloxy.

In another embodiment, the compound is a compound of Formula VHI:
7

4
=~/ "R

K R&sr@?}

Formula Vil
or a pharmaceutically acceptable salt, solvate or ester thereof, wherein,
M is O, N{H), or CHgy;

H
N, -0
. ﬁ%@
R"is -OR5, -NR°R7 or o
where R® and R7 can be the same or different, each being independently
selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl,
cycloalkyl, cycloalkylalkyl, aryl, arylalkyl, heteroaryt, heteroarylalkyl, heterocyclyl,
heterocyclvlalkyl, hydroxyl, amino, arylamino and atkylaminge;
4 is selected from the group consisting of alkyl, alkenyl, alkynyl, cycloalkyl haloalkyl;
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formpart of a cyclic 5- to 7- nenbered ring such that

the noiety RAXR5 is H X N represented by O-k where k

is Oto 2: Xis selected fromthe group consisting of:

Ooa 15RS7Ry-~-0C Oo00 NP Nand 0O O where
g2, q is 1-3 and P2 is aikyf, aryl,

ﬁve(% %Pgér% heteroal kyl, cycloal kyl, dial kyl BREH§2006/021003

al kyfam no, arylam no or cycloal kylamno; and 20 R3 is

sel ected fromthe group consisting of. aryl,

het erocyclyl, heteroaryl, WO 20 0 611 311 6 2 8

PCT/ 1JS20061021003 - 27 Y~N RaY~ Ra Rs ' Re YhRa N -N

Ca YY Re//~,1 ~t1 -NIN Re™ 'Y~-RS 1~ Y) Y~Re RS "Z Ra

Py fe FAbdEor o WBGE BanidiBa B R *Gelietio R S Frd gL ke

wWiB abdii ng i ndependent ly selected fromthe group
R@%H 'RStﬁ?ﬂ%eocf'le SF%Q 99%!911?'91@5}11 Heipér gigp %rl]c@ﬁ by ﬁ@)a?tgq(gpm the

et er oar
gmprf@nmamg efrHl, najky! .aarklya!‘aimmbalk@l[ at mgdraanvaty R'haidR® together
al kylthio, aryithio and al kyl oxy. NH—
form part of a cyclic 5- to 7- membered ring such that the moiety R4><R5 is
H

XN
Gy
represented by Jk where kis 0 to 2;

X is selected from the group consisting of:

o p o p NA

N/ N ~ N

P*/S\\’/k’lb’. /S\N ’ Y , N\\/Ll;_g wrew” S\T/} '
. L R‘

s S
L/ Ve
Re IRV TUROUNRSS &
g o o 0 @ o O

Qi s
~
N\;’t" and o
(o]

where pis 1 to 2, q is 1 to 3 and P is alkyi, aryl, heteroaryl, heteroalkyl,
cycloalkyl, dialkylamino, alkylamino, arylamino or cycloalkylamino;
and

R® is selected from the group consisting of: aryl, heterocyclyl, heteroaryl,

N}_N o~ N -~

M Dy ol oL

Y}\\!\‘I’R ) /YB\RB Ra /Yﬁ RB /Y»\RB
R® ‘

R8 R®
Q " N
HE/Q%I\‘I'SRS /(/:)\\Ra E/Z/‘ﬁ / ﬂ\Ra )
R, I
ROl | Re-—1_ Iith oL ]
= R
'%Z f\f ’ '\Z and o

where Y is Q, S or NH, and Z is CH or N, and the R® moieties can be the same or
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I n anot her enbodi nent, the conpound is a conpound of

Formula VIICR3 0 1 k2N O P, Fornmula VIII or a

pharmaceutically acceptable salt, solvate or ester

tW?&FOf mherein 10 Mis 0. N(H, or CH2;, H N, O RL
@ﬁ%‘ BNR6R7 or 0 R, where Re and R7 can BETAUR06/021003

sane or different, each bei ng i ndependently sel ected

fromthe group consisting of hydrogen, al kyl, al kenyl,

al kyny, heteroal kyl, cycloal kyl, cycl eal kyl al kyi ,

aryl, arylal kyl, heteroaryl, heteroarylaikyl,

heterocyclyl 15 heterocy@FVlaikyl, hydr oxyl, am no,

mn kyI mno; Pl is selected fromthe group
d@%ﬁ%ﬁsﬁ?ﬁg?@gf b%ﬂwﬂ eRanREHY) Se'%mﬁ@rigﬂm 18S c9'B9p Kaprsisting of
hhdx’log)@it k%ik};i \P@tel‘@éiﬁji 1%@6@!(3/?%@?32&@@@@219&&0@@@ Fatoxyi,
sel ec ro consi stin

ey Al e uraap Koo Ao ot saypioma

anl aRﬁh@aumiﬁEiirﬁdnﬁ taarempsurdi i b eb@pbunced@Farbela mg
i ndependent |y sel ect ed fromthe group consisting of H,
al kyl, aryl and cycl oal kyf); or alternatively R4 and RS
together X NH1 5 formpart, of a cyclic 5- to 7-
menbered ring such that t mjety RAXR5S is H X N
represented by )t< where K 0 2;, Xis selected
fromthe group consisting. /"M R O

s
RSO 3 OHN\\

Formula IX

or a pharmaceutically acceptable salt, solvate or ester thereof, wherein,
Mis O, N(H), or CHg;
nis 0-4;

H
_N._.0
R'is -OR®, -NR°R" or ?5/\ R,

where R® and R can be the same or different, each being independently
selected from the group consisting of hydrogen, alkyl, atkenyl, alkynyl, heteroalkyl,
cycloalkyl, cycloalkylalkyl, aryl, arylalkyl, hetercaryl, heteroarylalkyl, heterocyclyl,
heterocyclylalkyl, hydroxy!, amino, arylamino and alkylamino,
R* and R® can be the same or different, each being independently selected from the

group consisting of H, alkyl, aryl and cycloalkyl; or alternatively R* and R® together

NH—
form part of a cycilc 5~ to 7- membered ring such that the moiety R4><R5 is

X N\
N
represented by I where kis 0 to 2;

X is selected from the group consisting of:
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OO0 O0~00~00 and O 10 where pis 1to 2, qis |l to

3 and P2 is alkyl, aryl, heteroaryl, heteroalkyl,
cycl oal kyl, dial kyl am no, al kyl am no, arylam no or

I anlno and R3 is selected fromthe group
conéggfﬁﬁﬁ aryl, heterocyclyl, heteroaryinﬁNsﬁwWWEmB
Re~ e-Ro Ra Y P8 R8 Y~N, RS \ 3, Re f ~~y~Rg R8, RB
R8 "Z and RB _6Z 15 where Yis O, Sor NH, and Z is CH

or N, and the R8 noieties can be the sane or WO
20061130628 PCT/ US20061021003 -29- different, each R8
bei ng i ndependent|y sel ecte®¥fromthe group consisting
of hydrogen, al kyl, heteroal kyl, cycloalkyl aryl,

roaryky ter ocycl yl hyd , amno, \‘Qr/,y ani no,
aS@mno s7di y hao | kyl thio, ar(l thino, and
Fal kyl oxy ol »ﬁ%ﬁ odi ne W%orrp d i“]b
compound of F la | )@ i 1l FIN R n 5 Forgul a | X
or a phar maceut i cal | y accept abl e salt sol vate or ester

(li'rze_rﬁof \/\@I‘Q Mlsp_\N(H) ; nis 0-4;, ~ N
P

O//g\ o) ,

f

ot on

O
where pis 110 2, q is 1 to 3 and P? is alkyl, anyl, heteroaryl, heteroalkyl,
cycloalkyl, dialkylamino, alkylamino, arylamino or cycloalkylamino:
and
R® is selected from the group consisting of: aryl, heterocyclyl, heteroaryl,

ME”N r\"rr}‘ o o
N N N
/YLB;VRB f /Y’D\Ra ngf;ﬁ Rafzx:ﬂst
Ra , I /

N
el R T iIHL o)
X RE—¢
'%Z rryr;’ ! l\z angd '\Z

where Y is O, 8§ or NH, and Z is CH or N, and the R® moieties can be the
same or different, each R® being independently selected from the group consisting of
hydrogen, alkyl, heteroalkyl, cycloalkyl, aryl, heteroaryl, heteracyelyl, hydroxyl,
amino, arylamino, alkylamino, dialkylamino, halo, alkylthio, arylthio and alkyloxy.
In another embodiment, the compound is a compound of Formula X:
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6 10 R1L is -OR6, -NR6R7 or R where R6 and R7 can be
the sane or different, each being i ndependently
selected fromthe group consisting of hydrogen, alkyl,
al kenyl , al kynyl, heteroal kyl, cycl oal kyl,
ayﬁﬁ%%P%§?élkyl, aryl, arylal kyl, heteroaryl, PCT/US2006/021003
het eroaryl al kyl , heterocyclyl, heterocyclylalkyl,
hydroxyl, am no, arylam no and al kyl am no; 15 R4 and R5
can be the sane or different, each being independently
sel ected fromthe group consisting of H alkyl, aryl
and cycl oal kyl; or alternaﬁﬁvely R4 and R5 together X
NH ~ form part of a cyclic 5- to 7- menbered ring such
that the nPiety 4XR5 is H X represented by C)'k
where k is}0.tg 2; X is seleeted fromthe group

consi sting/of: W 20061130628 PCT1US20061021003 - 30-
/S5 Px Pil/ \NM/ NREC \iJy R @ Sy/ }PO--000

/ NPV an pi isl to 3 and P2 is
al kyl, aryl, ryl, kyl, cycl oal kyl ,

di al kykam no,| al kyllam no, laryl ari no or cycl oaf kyl am no;
Y5.an [ ect &d fronft ht he group consi sting of

aryf, het heteroaryl, RB :  a R8 N 8/

Fermula X
or a pharmaceutically acceptable salt, solvate or ester thereof; wherein:
R is H, OR®, NR°R', ar CHR®R', wherein R®, R® and R™ can be the same or
different, each being independently selected from the group consisting of H, alkyl-,
alkenyl-, alkynyl-, aryl-, heteroalkyl-, heteroaryl-, cycloalkyl-, haterocyclyl-, arylalkyl-,
and heteroarylatkyl;
A and M can be the same or different, each being independently selected from R,
OR, NHR, NRR’, 3R, SO:R, and halo; or A and M are connected io each other such
that the moiety:

M A

N
L
shown above in Formula | forms either a three, four, six, seven or eight-membered
cycloalkyl, a four to eight-membered heterocyclyl, a six to ten-membered aryl, or a
five to ten-membered heteroaryl;
E is C(H) or C(R);
L is C(H), C(R), CH2C(R}, or C(R)CHy;
R, R, R% and R® can be the same or different, each being independently selected
from the group consisting of H, alkyl-, atkenyl-, alkynyl-, cycloalkyl-, heteroalkyl-,
heterocyclyl-, aryl-, heteroaryl-, (cycloalkyl)alkyl-, (heterocyclyl)alkyl-, aryl-alkyl-, and
heteroaryl-alkyl-; or alternately R and R’ in NRR' are connected to each other such
that NRR’ forms a four o eight-membered heterocyclyl;

and Y is selected from the following moieties:
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YYRYRY ReRHPS N-N~NRayR/Y~ ~f~Y~Ra RS Re
Ral and RB z z -6z where Yis O, Sor NH,L and Zis CH
or N, and the R8 noieties can be the sane or

di fferent, each R8 being i ndependently selected from

t onsisting of 10 hydrogen, alkyl,
h\gﬁég%'g#{@yﬁp cycl oal kyl, aryl, heteroaryl, PCT/US2006/021003

het or ocycl yl, hydroxyl, am no, arylam no, alkylamn no,
di al kyl am no, halo, alkylthio, arylthio and al kyl oxy.
I n anot her enbodi nent, the conpound is a conmpound of
Formula X: WD 20061130628 PCTI US20061021003 -31- M A
L---EO N INYYYNORZ-®-0 R3 Oo0 Formula X or a
phar maceut i c%l I y acceptabl e salt, solvate or ester

t h€r eof ; WheT € Rl is H* ORe, NREVO or CHROR ,

‘?Tyf R5, r cb’RlO Rgixﬁe;the sane or 5 dlfferent,

eaeh Rei ng i ndepehdent | y set'ect ed from the group
consi sting of H, alkyl- al kenyl -, al kynyl -, aryl -

tgroal kyI eter oarylcr o ¢ycloal kyl -, heterocyclyl -
%@ %y’l - fiat er afs;lph + A and Mcan be the
sané’ BF di fﬁ@r eﬁtﬁ“’ eacﬁ RgrIENdependent |y sel ect ed
fromR OR NHR NRR SR S2R, and halo; or A and M
ar e .gonnect ed tQ each ogishiga such

T R SR

ORYR® R geN R RIS 0 RI7 R O g7 R®

wherein G is NH or O; and R", R", R' and R™ can be the same or different, each
being independently selected from the group consisting of H, alkyl, heteroalkyl,
alkenyl, heteroalkenyl, alkynyl, heteroatkynyl, cycloalkyl, heterocyclyl, aryl, arylalkyl,
heteroaryl, and heteroarylalkyl, or alternately, R'® and R are connected to each
other fo form a four to eight-membered cycloalkyl, heteroaryl or heterocyclyl
structure, and likewise, independently R* and R'® are connected to each other to
form a three to eight-membered cycloatky) or heterocyciyl,

wherein each of said alkyl, aryl, heteroaryl, cycloalkyl or heterocyclyl can be
unsubstituted or optionally independently substituted with one or more moieties
selected from the group consisting of; hydraxy, alkoxy, aryloxy, thio, alkyithio,
arylthio, amino, amido, alkylamino, aryiamino, alkylsuifonyl, arylsulfonyl,
suifonamido,  alkyl, aryl, heteroaryl, alkylsulfonamido, arvisulfonamido, keto,
carboxy, carbalkoxy, carboxamide, atkoxycarbonylamino, alkoxycarbonyloxy,
atkylureido, arylureido, halo, cyano, and nitro.

In one embodiment, the compound is a compound of Farmula XI:

Formula Xl
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10 that the noiety: MA LE s r shown above in

Formula | forns either a three, four, six, seven or

ei ght - rrerrber ed cycloal kyl, a four to eight-nenbered
tlgero % a six to ten-nmenbered aryl, or a five to

t d heteroaryl; 15 E is C(H) or C(R);FPCUL/S3006/021003
C(H), C(R), CH2C(R), or C(RCH2; R R, R2, and R3 can
be the sane or different, each being independently

sel ected fromthe group consisting of H, alkyl-

al kenyl -, al kynyl -, cycl oal kyl -, heteroal kyl -,

het erocycl yl - , aryI , hetereoaryl-, (cycloal kyl)alkyl -

éheterocyclyl al kyl -, | -al kyl -, and 20
ét%\aaa?gﬂm%q"wpceptwe 1'% e5ivale Y gstef HAGORWNBIRIINRR  ar e

F@o@nec@a@i MRS CH @Hhe:amswﬁéremt fla%ltRsl\BEé RFOEArB ha tﬁé’%émb%r
is selected fromthe

t - menber ed. het er ocycl
CF‘IE}&F%F?F@ ‘?ﬁﬁ”%twﬂ@eww %@tagﬁe@sfh@)@mas%@m'w%bsafkyf-
135%y)- Gillshel-, G-, RbGerBikyl-] @t k& nelBRRycliR-, arfaRyi-,
aR%7YF21 B%% Rtwe oro gng e@%? g%w © ycw a% y
NSO B R16 Rte R17 R15 016 P177 R18 Rlb Rlb R15
A Bs® MRién Be ¢che Rirhe Bt Qifferent, Reph Rkhgi iﬁdéﬁﬁn&iﬁlyﬁb&cmmm R,

T Rl A M BTt oo e e Eh Sl PR (i other

vworde Fefdev tdken dedetiodrpslichtioaitien@oigtyoup consi sting of H,
al Kyl ,ahet eroal kyl, al kenyl, heteroal kenyl, al kynyl,
heteedal kynyl, cycloal kyl, heterocyclyl, aryl,

Wa}b/fﬁyl a}}yl

shown above in Formula | forms either a three, four, six, seven or eight-membered
cycloalkyl, & four to eight-membered heterocyclyt, a six to ten-membered aryl, or a
five io ten-membered heteroaryl;

E is C(H) or C(R);

Lis C(H), C(R), CHC(R), or C{R)CHy;

R, R, R? and R® can be the same or different, each being independently selacted
from the group consisting of H, alkyl-, alkenyl-, alkynyl-, cycloalkyl-, heteroalkyl-,
heterocyclyl-, ary'/[-, heteroaryl-, (cycloalkylalkyl-, (heterocyciylalkyl-, aryl-alkyl-, and
heteroaryl-alkyl-; or alternately R and R’ in NRR’ are connected to each ather such
that NR°R'® forms a four to eight-membered heterocyclyl;

Y is selected from the following moieties:

Ygg Y30 Y31
G~
Rw%(e,x?; R18 Gu.?- R19 ]1‘,:
R17 R or X
0-4 03

wherein Y°° and Y®are selected from
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5 heteroaryl, and heteroarylal kyl, or alternately, R15

and R16 are connected to each other to forma four to

ei ght - menbered cycl oal kyl, heteroaryl or heterocyclyl

structure and |ikew se, |ndependently R17 and R18 are

ég%ﬁge?%ﬁﬂ&o each other to forma three to PCT/US2006/021003

ei ght - menbered cycl oal kyl or heterocyclyl; wherein each

of said alkyl, aryl, heteroaryl, cycioal kyl or

het erocycly[ can be 10 unsubstituted or optionally

i ndependently substituted with one or nore noieties

sel ected fromthe group coréi-sting of. hydroxy, al koxy,

aryloxy, thio, alkylthio, rylthio, am no, am do,
¥k@n1no arg%§mln alkhfzéhionyl Chry"hsulfonyl

ryI ry% ulfonanlda
a¢y|$ulfonan1do ket o, carbqu carba
car bokani do, al koxycar bonyl am no, alkoxycarbonyloxy,

_I

15 alkylureldo aryl yreido, halo, cya and nitro. in
one enb t the on‘poxn | sp ey 6un_d of Formul a
X T N N 3§ t20 R3 0011

For mul g, Xlr V\D 2006/ 13d§28 PCTPUSZ0061:021003 - 33 or a
phar maceuti cal | y acceptable salt, solvate or ester
t her eof ; wher ei n:WhRg s npmbepRS: NR9R1Q or CHRORIO,

m@%@étad flomi®), radlé, 3@ )R&ENSbe(d)RadSe or  different,
4) [ ndependent ly selected fromthe group
'6 St r?g‘

of H, alkyl - al kenyl -, al kynyl -, aryl -
Rie tref, il kie; R“’hﬂ ewgoagxahd T, Y6 beahé ame dierfegr@ﬁy@éw belng

BaaRsyppaPim B folR s Sl rtoahty =SBt alren.
héteooaidenyl, NRRWRLO, ?@Féro@%ﬁﬂ, amﬂoquii 0; hetarodyclnd abharfylalkyl,
hggroa%ﬁtgnd Bgte?oa?ylatl%}l hgr agernatgl i?lﬁ and R'® are connected to each
other {o form a three fo eight-membered cycloalkyl or heterocyclyl;

wherein each of said alkyl, aryl, hetercaryl, cycloaikyl or heterocyclyl can be
unsubstituted or optionaily independently substituted with one or more moieties
selected from the group consisting of: hydroxy, alkoxy, aryloxy, thio, alkylthio,
aryithio, amino, amido, alkylamino, arylamino, alkylsulfonyl, aryisutfonyl,
sulfonamido,  alkyl, aryl, heteroaryl, alkylsulfonamido, arylsulfonamido, keto,
carboxy, carbalkoxy, carboxamido, alkoxycarbonylamino, alkoxycarbonyloxy,
alkylureido, arylureido, halo, cyano, and nitro.

in another embodiment, the compound is a compound of Formula XH:

Formuta X]I
or a pharmaceuticaily acceptable salt, solvate or ester thereof; wherein:
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words, A-E-L-Mtaken together) such that the noiety: M
A L E 10 shown above in Fornula | fornms either a
three, four, six, seven or eight-nenbered cycloalkyl,

i ght msnbered het erocyclyl, a six to
awf)%b H‘%ﬂg%edgaryl or a five to ten-nenbered PCT/US2006/021003

heteroaryl Eis C(H)- or C(R; Lis C(H, CR,
CHZC(R), or C(Rd.-E2; 15 R R, R2, and R3 can be the
same or different, each being independently sel ected

fromthe group consisting of H alkyl-, alkenyl-,
aI kynyl . cycl oal kyl -, het edgal kyl - het er ocycl yl -
-, er% cg alkyl)alkg 0
Bhé? EIF N Ra l@j‘/ICHR%v y lwhgrdey R°, R add R™ can be the same or

t
E*ﬁ%ﬁi‘ﬁ?rsﬁ" L
fl5eg Ak BBY-e BethErdy bdyrderpan- 2 olpaiy- detasotyely!-f ar_qvtaikyl-,
gh@hét@ﬁoi&.%mg noieties: Y30 Y3 Y31 R19 f (" RI9G Ri g

[i-2 0-4 wherein Y30 and Y3lare sel ected
%‘r%]ﬁH aQét?a@?%é‘@s@fﬁtﬁf}fﬂézewmmmmgepemnm selgctedfrom R,

SRUNFRI, NRRN SN G.RT ahd RaloTér Adnd @‘[ a8 czgl%‘nec?e]d o eatt otHh sﬂabh
wahibg“’\o NNUTIO NT2 13 T3 ere u1s

E

L >
shown above in Formula | forms either a three, four, six, seven or eight-membered
cycloalkyl, a four to eight-membered heterocyclyl, a six to ten-membered aryl, or a
five fo ten-membered hetercaryl;
E is C(H) or C(R);
L is C(H), C(R), CHxC(R), or C{R)CH;:
R, R, R? and R® can be the same or different, each being independently selected
from the group consisting of H, alkyl-, alkenyl-, alkynyl-, cycloalkyl-, heteroalkyl-,
heterocyclyl-, aryl-, heteroaryl-, (cycloatkyl)alkyl-, (heterocyclyl)alkyl-, aryl-aikyl-, and
heteroaryl-alkyl-; or alternately R and R’ in NRR' are connected to each other such
that NRR' forms a four to eight-membetred heterocycly;

and Y is selected from the following moieties:

R16 Ji R1B i R-Is
15 156
R “OJW(G“‘?” RS D/IB(G Ry O’S(G“:f
R17 R18 R17 R18 R17 R18

RB

') 1
18
or R “NJLO/I»(G"“;’:
||Q19 R17 =344

wherein G is NH or O; and R, R™® R", R* and R' can be the same or different,
each being independently selected from the group consisting of H, alkyl, heteroalkyl,
alkenyl, heteroalkenyl, alkynyi, heteroalkynyl, cycloalkyl, heterocyclyl, aryl, arylalkyl,
heteroaryl, and heteroarylalkyl, or alternately, (i) either R and R are connected to
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X is selected fromO0, NR15 NC(OR16, S, 5(0 and SOz

Gis NHor O and R15, R 6, Rl7, R18, R19, Ti, T2, T3
and T4 can be the sanme or different, each being 5
i.ndependently selected fromthe group consisti ng of H,

aWQﬁ V5/1§082% r oal kyl, al kenyl, heteroal kenyl , RCHLHHI06/021003
het er oal kynyl , cycloalkyl, heterocyclyl, aryl,
aryl al kyl , het er oaryl, and heteroaryl al kyl, or

alternately, R11 and Rt3 are connected to each other
to forma three to eight-nmenbered cycl oal kyl or
heterocyclyl wher ei n each 8% “sai d al kyl, aryl,

cyc| oal ky| terocyy can be 10 .
CReHe bt s Up i Bt PVEPWSe?Yégﬁjéﬁ‘Hunesab i eut & are
“""""h‘.’ti??’n“‘:“'n““er G Oyl Koy Aty Oy, L R, and ()
GRRGET R SPrkp Fr e B3 Sodincli o el oHIRF ffom a three to
@glgthmm!nmed ajrdh;dllqudnrfrmtatbcyc@ryl sul fonyl sul f onami do,

I et er gar ul f gngm do,
ar y?'! u??%hyngﬁnsal ['éo[ 1 E'g{%%g@ gtpaa%){l kqfxpeterocyclyl can he
‘mﬂb@%ﬁm ao, 0mfbkaibﬂymmﬂfwnwm}rmmmuaddk@wCcﬂfeb@rnmo%ym.enes

anot Qﬁlrbg]rr@odgmuﬁtr gg”%ﬁghgg’ﬁpﬁﬁﬂw' s"‘}ﬁg’rg‘go agcgﬁglt%P a”‘y'th'c’
Fiiaul e, BMiolL - Bll@lantihdR1 arpdaaura; Oai}hff{sN!fE{nyiO B3/lsulfonyl,
fu%%zé‘o )Ql}lyrs?ﬁfox‘?anmgl@r V\é{%? %ky elp%%glyo%g,%g@@ carboxy,

sol vat e ‘or “ester
qarbpikgze, Ugerhyramide, allgay@rbmwfaﬁ;un@?ikommyloﬁy alkylureido,

AR Onangh %%bgéﬁﬁmRQ and R10 can be the sane or

different, eéac ei ng i ndependently selected fromthe
gr B@EpoBEReMBedimgniotheiqomabwyd is a cosldeamybf Foranhley)ﬂyj -
aryl -, heteroal kyl 44 het er,oar yI , cycl oal kyl -

het erocycl yl -, aryl é\ kyI

m/:\m*r

Formuila XI[!
or a pharmaceutically acceptable salt, solvate or ester thereof: wherein:
R" is H, OR®, NR°R™, or CHR®R™, wherein R®, R® and R™ can be the same or
different, each being independently selected from the group consisting of H, alkyl-,
alkenyl-, alkynyl-, aryl-, heteroalkyl-, heteroaryl-, cycloalkyl-, heterocyclyl-, arylalkyl-,
and heteroarylalkyl; '
A and M can be the same or different, each being independently selected from R, |
OR, NHR, NRR', 8R, SO3R, and halo; or A and M are connecied to each other (in
other words, A-E-L-M taken together) such that the moiety:

M s

N

Ly

shown above in Formula [ forms either a three, four, six, seven or eight-membered
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and heteroarylal kyl; 5 A and Mcan be the sane or
different, each being independently selected fromR,
OR, NHR, NRR, SR SO2R, and halo; or A and Mare
o each other such that the noiety: MA L

gﬁg\%ﬁ&gg‘%&}% in Forrula | forms either a three,':'‘Jﬂthf)‘iﬁz‘,J”‘J”21003
si x, seven or eight--nmenbered 10 cycloalkyl, a four to
ei ght - menbered heterocyclyl, a six to ten-nenbered

aryl, or a five to ten-nmenbered heteroaryl; Eis C(H)
or (R; Lis CH, (R, CH2CR, or C(RCH2;, R R,
R2, and R3 car be the sane 9of -~ different, each bei ng

i ndependent | lected 15 fromthe group consisting of
oy ot el membsrac RRIPOSyAct 1R Jgn-membered i, or a
fheteieaahdibered hbietbgcycl yl -, aryl -, heteroaryl -,
%Cﬁhﬁalé )al kyl -, (heterocyclyl)al kyl-, aryl-alkyl -,

i BteYYaryl-al kyl-; or alternately Rand R in NRR
Leis €l iR DRECIR), eaciR)OBRer such that NPR forns a

r.to eight- ered heterocyclyl:. and.Y is sel ected
e S 81 TP P ot gh) BB GrdepandeRily geleripd
iR KR HiBup rcglﬂ'gis’gﬁigécf 8, Rl RiBeaill-7 aHﬂrSde?' c'{]clﬁgﬁ)giglé%@gmfln
[ e S or 0; :
BoNepR S S Bl Ebn el e hasriiy By 2l and
He&roagyltatidep endiémudtgly Sebhad Reth NRBharkh®ngeaep tocemsi sthémgich
) I - 0al | , .heteroal kenyl,
tgﬁ‘tdﬁn@%rhﬁeﬁfgp%ﬁ@ﬁy : b(?{/%%%?@éfcﬁy"het erocyclyl, aryl,
aad y| falskiptted ABmtibe élloaingimoietied: het er oar yl al kyl , or

al tegnately, (i)seither R15 andOR7§1gare connected to WO
B‘@O@A%%@G 8 PCI/US2 o%%lom /—;{36,@3@@ other to forma
f ollr i ght Ritenter yclic et mlct r§, or R15 and R19
RITR! R R1E T RI7R
ar g6 : R20 . R20 '
o R19
0.0 R19 o, "O R‘IQ -
R1‘5\N,‘S’-N/JKG-TS‘: R15/S.N/5<G..}‘s R15JLi 61;‘5
| 7R
R{G rlqzo R17R™ R0 RI7 R™® . ROTHR
0 Rie Q\éfp R
R@HN/”\N G"'.fs R15/ \\|\|/‘XG“TJ‘T
17 o8
K15 IIQ"S ri7 R REUAO R R
QFf R Q0 R™
Py Gy RIS G
R15 N o '=-~N/ N ~
]20 R17 R18 F'ge /k R17 R'®
R r20 O

wherein G is NH or O, and R, R, R" | R'™, R" and R® can be the same or
different, each being independently selected from the group consisting of H, C1-Cqg
alkyl, C4-Cyo heteroalkyl, Cx-Cyo alkenyl, Co-Cyg heteroalkenyl, Co-Cyy alkynyl, Co-Cro
heteroalkynyl, Cs-Cg cycloalkyl, C3-Cs heterocyciyl, aryl, heteroaryl, or alternately: (i)
either R™ and R can be connected to each other to form a four to eight-membered
cycloalkyl or heterocyclyl, or R'® and R™® are connected to each other to form a five
to eight-membered cycloalkyl or heterocyciyl, or R'® and R® are connacted to each
other to form a five to eight-membered cycloalkyl or heterocyclyl, and (ji) likewise,
independently, R' and R are connected to each other to form a three to eight-
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connected to each other to forma four to

ei ght -nmenbered cyclic structure, and (i) |ikew se,
independently, R17 and R18 are connected to each ot her
@ &[g&% hree to eight-nmenbered cycl oal kyl or

hapPéls YOyl : 5 wherein each of said al kyl, arBAT/US2006/021003
het er oaryl , cycloalkyl or heterocycfyl can be

unsubstit uted or optionally i ndependently substituted
with one or nore noieties selected fromthe group

consi sting of. hydroxy, alkoxy, aryloxy, thin,

aIkyIthio arylthio am n am de, al kyl am no,

| am n aI k utfo ar yl sul fonyl, sul fonam de,
m%ﬂ‘ ?%BY ylbes{ergi:%ﬁ%ul f onani do, al kyl, aryl,

wHBi‘é@r@aihyEf slm'at alkylc arpoxgterdlylc apdhwll{ybw, hef(iamb@o{ﬁntato,be
r bonyl a cgy 0 -

B
seﬁsajhimdfmmnthe tlwwpcomsiztingl dfs hadromrmﬂimd efqu;@r b a alky o,

---E O

T s AT, B e, ABaEapri g
sufshanidd,h e alegdylfonhmidei nanRulfprarkiio,ORte, NRQRQQ}Y‘ orcarbatkoxy,
o OSSR e AT 0. B Rk ot o

cvgnowndadnsi sting of H, al kyl - al kenyl , al kynyl -
arnyzlnothePan%p@ﬂJelny bire Jﬁf}fo_%ﬁ@%r é’compcﬁlﬁ&l:)@ladrmdla XIV:

heterocyc and heteroaryl al kyl; 20 A
and M can be t he me or |fferent each being

i ndependently sel ec ed f om R, CR NEHR, NRR , SR,

S2R, and hal o; or M are connectied to each other
(in other words, E— L- t akenfit oget er) sugh that the
noiety: MA Lr

wm*

Farmula XIV
or a pharmaceutically acceptable salt; sdlvate or ester thereof; wherein:
R is H, OR®, NR°R™, or CHRR'®, wherein R®, R® and R' can be the same or
different, sach being independently selected from the group consisting of H, alkyi-,

alkenyl-, alkynyl-, aryl-, heteroalkyl-, heteroaryl-, cycloalkyl-, heterocyclyl-, arylalkyi-,
and heteroarylalkyl; _

A and M can be the same or different, each being independently selected from R,
OR, NHR, NRR’, SR, SO:R, and halo;

or A and M are connected ta each other such that the moiety:
M A

N
g
shown above in Formula | forms either a three, four, six, seven or eight-membered
cycloalkyl, a four to eight-membered heterocyclyl, a six to ten-membered aryl, or a
five to ten-membered heteroaryl,

E is C(H) or C(R);
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shown above in Formula | fornms either a three, four,
si X, seven or eight-nenbered WO 2006/ 130628
PCT/ US2006/ 021003 -37- cycloal kyl, a four to

t - menbered heterocyclyl, a six to ten-nmenbered
éwgﬁmmﬂ?mﬁs five to ten-nmembered heteroaryl: EPGTAUSEU6P21003
or C(R; Lis C(H, CR, Gﬂﬂﬁorqm&ESR,R
R2, and R3 can be the sane or different, each being
i ndependently selected fromthe group consisting of H,
al kyl -, al kenyl -, al kynyl -, cycl oal kyl -, heteroal kyl -
heterocycly[-, aryl-, heter@&ry[-, (cycloal kyl)al kyl -
(heterocyclyl)al kyl -, aryl-al kyl-, and
hést @B {R)-@HIGIRY, or &{R@Her natel y R gr;{d fR :n NRR are
B b5y s e 2% 8ae th Perds® g Peng BirEesanautefes
frWé tfl@mr@w ﬂ@n&iﬁblﬂ@tqf gt aHP;I 1I®eteromg @u@m@ Re®drdali&nkINalkynyl,

@taoamﬁﬁﬁyclﬁﬁh%&%gvém %\Ir;lo %@%éo% gégggﬁ'oai%aikyl

£ Hiemnapaly Riandrid’dn KR prETcaRDsCied Rpgach piRer sOeRIg ORFOMMRDS a

RIE Rs Rls R17 R16 R20~0 R17 RIS
ﬁ&ﬁﬁo&%%ﬁ%‘a e " T or Rl NS e xR

RL7 RT@YRiée'mt‘?dﬂQ@thPﬁdiO\@nmm@Eﬁ Gis NHor 0, and
R3gie 17 8 and anGp@ the same or
Rl RN RS

Rp17 R18 O R1T R18 R17 18 '
R18 R16 R16
15 15 15
R ~g G*—-.e;‘ R \S)YG‘-‘?S , R \;8\\/%((3‘--?‘ ,
R17 R O r17R'8 O O Rri7TR™
16 17
R1B R17 R15 R17 is R R 18
R 1 R s LR
15 R 4
R S)\/|<G“% \.IS[/I\/kG_E /S\\O G_E
0
)12 )42 RTB
/N‘\ : G T /N\- G-....__ —
RIS S RN ¥ /XG d
(S le) R17 R18 O o R17 R18 0 R17 R18

wherein G is NH or O; and R™, R, R and R'® can be the same or different, each
being independently selected from the group consisting of H, alkyl, heteroaikyl,
alkenyl, heteroalkenyl, alkynyl, heteroalkynyl, cycloalkyl, heterocyclyl, aryl, and
heteroaryl, or altemately, (i) R'® and R™ are connected to each other to form a four
to eight-membered cyclic structure, and (ji) likewise, independently R and R are
connected to each other to form a three to eight-membered cycloalkyl or
heterocyclyt;

wherein each of said alkyl, aryl, heteroaryl, cycloalkyt or heterocyclyl can be -
unsubstituted or optionally independently substituted with one or more moieties
selected from the group consisting of hydroxy, alkoxy, aryloxy, thic, alkyithio,
arylthio, amino, amido, alkylamino, arylamino, alkylsulfonyl,  arylsulfonyl,
suifonamido, alkylsulfonamido, aryisulfonamido, alkyl, aryl, heteroaryl, keto, carbaxy,



10

15

di fferent, each being independently selected fromthe
group consisting of H C1-Cl0 15 alkyl, Cil-Clo
het er oal kyl , C2-Clo al kenyl, C2-Cl0 heteroal kenyl

= nyl, C2-Cl0 heteroal kynyl, Cs-C8 cycl oal kyl,
S%Qgégﬂgkg¥ocyclyl, aryl, heteroaryl, or altef&d{E2ypse/621003
(1) either RL5 and Rte can be connected to each other
to forma four to eight-nenbered cycloal kyl or
heterocyclyl, or R15 and R19 are connected to each
other to forma five to eight-nmenbered cycloal kyl or
het erocyclyl, or R15 and R20Care connected to each 20
other to forma five to ei ght-nmenbered cycl oal kyl or
FrepFYy Cejhoxamisy. (#kgxybakeniaeino, iaidepemotmnytixy, =Rylireido,
2B hab EcyaRBng et feh t 0 each other to forma three to
ei ght WO 2006/ 130628 PCT/ US2006! 021003 |i= - 38-
e nb &1 FWths; embarivyant. dre prerRaUEE ek 9OMpaMngroéFarmesa MVof
said al kyl, aryl, hetercayl, ,eycloal kyl or
heterocyclyl can be unsubstjituted or optionally
i ndependently substituted wYh one or nore nvoieties
selected fromthe group c ting of: hydrgxy, al koxy,
aryl oxy, thin, alkylthio, |t hi o, am noj;i am do,
al kyl am no, aryl am no, al/kyl sulfonyl,
sul f onam do, al kyl sul f onam.d I
car boxy, cagbal koxy, carboXam do,
al koxycar bon alikyl ureildo, a yiureigo, haljjo,
cyano, dnd_nj mbo&i nent ,Rt he cé&nmpound
i s aYconpoufd of IV:COMA\L/ O NRh RZ O
YYHO O 9 0 OR3||[Fornul @ XIV or a pharnmaceutically
acceptabl e salt; $ol vater®r ester thereof; wherein:

Formula XV
or a pharmaceutically acceptable salt, solvate or ester thereof: wherein:
R" is H, OR®, NR°R™, or CHR®R'®, wherein RE, R® and R'™ can be the same or
different, each being independently selected from the group consisting of H, alkyl-,
aryl-, heteroalkyl-, heteroaryl-, cycloalkyl-, cycloalkyl-, arylalkyl-, and heteroarytalkyl;
E and J can be the same or different, each being independently selected from the
group consisting of R, OR, NHR, NRR/, SR, halo, and S(02)R, or E and J can be
directly connected to each other to form either a three to eight-membered cycloalkyl,
or a three {o eight-membered heterocycly) moiety;

Zis N(H), N(R), or O, with the proviso thatwhen Zis O, G is present or absent and if
G is present with Z being O, then G is C(=0Y;

G maybe present or absent, and if G is present, G is C(=0) or 8{0y), and when G is
absent, 7 is directly connected to Y;

Y Is selected from the group consisting of:



R is H ORB, NR R30, or GHRORS, wherein R5, R9 and R10
can be the sane or different, each being i ndependently

selected fromthe group consisting of H alkyl-, 15
alkenyl , alkynyl-, aryl-, heteroal kyl-, heteroaryl -
@z@% %-, het erocycl yl -, aryl al kyl - and
&r6arythl kyl : A and M can be the same or diPCHASHE 21003

each bei ng |ndependently selected fromR OR NHR

NRR , SR, SO2R, and halo; or A and Mare connected to
each other such that the noiety: A % 20 shown above
in Formula | forns either a three, four, six, seven or
ei ght - menbered cycl oal kyl~41a four to ei ght-nmenbered
heterocyclyl, a six to ten-nenbered aryl, or a five to

ten-menbered heteroaryhRE is C(H) or C(R
2006/-1 30628 AUSZOO%;QﬁrOOB R m§:§§gi, R,
h;ﬁ;*PB & the sane
Ndlfferenf‘ Neach bei 191 ndeperdett | y selecﬁed from
the group consisting of H alkyl,-heteroal kyl, al kenyl,
het er oal kenyl , al kynyl, heteroal yn ycC oaIkyI
etefiocycl ’“7aiy|, ar yl, %aryIHmégxi
arearyl myl, 5 or ternatéFwwR and n‘NRR are
Gtonnected ®o0 each oth8&r such tHat NRR formssd four to
ei ght - nenbét@® Nfet er ocycl yl ; angO% g sel cP8d™ ¥ rom t he
follomﬁng nnieties RL GR SN G Rl SGT R17 R18 O

n~Rla o~ 5 RI16 Rls 5SG- , ~S~ 1 G-/
mebe " "o Srrieto 0'g el g (o)

(5L Wiy ety T T
N NN gy N

R
X=0,5 NH
w' N NT =N =N,
‘m
g j=) Lo g

X=0,5NH X~ OSM{

SeV eVl oW ke
Q. a4 ot

X=0,5 NH

e O S

A=0,NH

1



10

15

20

RS "G1RG)1-2 )1-2 R1I8 RI5 RS G RlIs N S\ and
5.NNS~G O ORLl7 R1I8 OR17 RL R1 0' 0 R17 R19 wherein G
is NH or 0; and R15, R16, Rl17 and R18 can be the sane
jfferent, each 10 being independently sel ected
13&8%‘!"’(6& "Gt oup consisting of H alkyl, heterodlQ&lS2006/021003
al kenyl , heteroal kenyl, al kynyl, heteroalkynyl,
cycloalkyl, heterocyclyl, aryl, and heteroaryl, or
alternately, (i) R15 and R16 are connected to each
other to forma four to ei ght menbered cyclic
structure, and (ii) |ikew 4 i ndependently R17 and R18

th tq f th
o i Ronber a5 Ramepanie e Raer el Gt sah drsing
ingapdndefitls asldctad Ky ttar ghoup hedneistvay wi H, ca?ml-odiueﬁgfl ,0dlkynyl-,
oS B 0D T IR | Wb Bl B bpisg o
(retdregclytialkylo matyalkgir,0 uamdc dWrs&ryIF@kw}f wit'nywlroxyacml tforepjd
I f
nEbaRneliodty, AdoReldd Gt Hkbo ety e e PR S onggn
nigradidro maifirde phasiyphsugibosam do, aryl sul f onani do, aI kyl ,
, /
wibH el B8 B0 g NGB BB o g 8 DR, ok
ard kimsigreaydyd nybigfres ocanal beoxpeelrstibitgd oy optidriafly uingeprndently -
S@Jsv!uggdem%n@%t %orgmﬁsas%%c{é'dtff@m ﬂlengﬂ;gatéa%&isp%g of k.

he conpoun onpound

alkery ) GIKFYN i, AREVRHEYROBKN, BeReongHlyly izlog ey Fian alkory.
ar)ﬁtﬁxy, alkylthio, arylthio, amino, amido, ester, carboxylic acid, carbamate, ures,
ketone, aldehyde, cyano, nitro, sulfonamido, sulfoxide, sulfone, sulfonyl urea,
hydrazide, and hydroxamate.

In another embodiment, the compound is a compound of Formula XVi:

R22

R3
Formula XVI
or a pharmaceutically acceptable salf, sclvate or ester thereof, wherein:
R' is H, OR®, NR°R"™ or CHR®R™, wherein R%, R® and R' can be the same or
different, each being independently selected from the group consisting of H, alkyl-,
alkenyl-, alkynyl-, aryl-, heteroalkyl-, heteroaryl-, cycloalkyl-, heterocyclyl-, arylalkyl-,
and heteroarylalkyl, or alternately R® and R in NR°R" are connected to each other
such that NR°R™ forms a four to eight-membered heterocyclyl, and likewise



or a pharmaceutically acceptable salt, solvate or ester
thereof; wherein: R is H ORB, NROR10, or CHROR O,
wherein Rs, RO and W can be the sane or different,

' i ndependently selected fromthe grou
5@‘%2?”@5?%8” of H,p al kyl y aryl -, heteroal kyI Cf%fUS?UUGf’UZlmB

heteroaryl -, cycloal kyl -, cycl oal kyl -, aryIaIkyI-, and

het eroaryl al kyl; 10 E and J can be the sanme or

di fferent, each being independently selected fromthe

group consisting of R OR, NHR NRR7, SR, halo, and

S(02)R, or E and J can be -didrectly connected to each

other to formeither a three to eight-nmenbered

tlepaweri slternateln R land Rt in SHEAR'™ mearbenredickieb emol ytey ksuch
i g he proviso that

m&t @F—I)Q R fdrﬁ'ls%(fmrlolg g@éme‘?rgbrepea Ié‘lk Yod Tt 1E G s

Br é@%ﬁ? cop b tre twénfh@r gfferepfe pacd ma;ngj(wct@)e;nd@myagskmted from the

e bsen i f re
QB5, condiod SA" ., 0L, henodioh ML, Felodherid, dlpmn
5 Fﬁe'vaikwhscv@?@ﬂféﬂtf&ierppmlml,tw yrietig, beiﬁsqassﬂlamg heteroaDalkyl;

20061(113Q@I@&eﬁ’%ﬁﬂﬁ@%@@%%eﬂesdfl N~-\ \ RANN NN
N-N N ONHO’ NHOO"NH

x_Qﬁ | X-0, sNH X=Q, SF" ks R NRti \ 4 NeN
)NNE W@% H& DA J N CNNNC

x Nf—7d‘4xo,5 S, R17R'®

G oM G, G-, s Rag
R‘I‘) 48\\ ‘s‘: ’ \\ V; 15 "/S/\?( f‘ R‘lo&?ﬁ ‘f‘u R JI§<G“‘?’
16

R17 R18

RT? RTE !
o 0
0. .0 R1ﬁ
)w(ch RS )JWG—-?: R1S JS(GH Y, )S(e
M il —
A J" i o D A 7 , RIS /N s o R15WG~:§ .
R [~ R a R’ Rr12
y 16 RS R0 R1® R
R G G, 13
\”/J-Xw ‘,‘: . OWG‘-?S . R hm .:;Y R&e /l‘v( F\-' R /S( J‘!
RY 4N R R 0 Ri7 R® RITR Ri7 R* R17 RS
15
RIS o R AN Gy j\
G ),I\ )ﬁ(eﬁ"f R\“N O/I»(G ~ \ R1E
18 .
17 R%® Ri®  Ri7 R R R R s RY Rm
16 o RS R'®
R15 o RE R15 C’:\S&O i G %in G )0]\ G
\ OJL\N)XG-.?J \N/ N H“; R‘]S Tl I‘é f 15 N H“;”r
18 I f ! : Rm 20 L R1B ,k 17 R1a
RLD R R Rle R2 R R¥ R R R
QP R o R 08 R® oo A
o Gy R A G, RIE_ 5 Gy
RIZ T 18 N i 18 N G~
7R 19 TR ) ,
R19AO RIT R18 R1® RPR R R 0 R RT5 RAORAT R18

Dﬁ;ﬂ’ﬁ(eﬁ"

R1%: N 4 RORIT RS

whereln G is NH or 0; and R", R'® R, R'8, R™, R, R2! RZ R® R¥ gnd

R* can be the same or different, each being independently selected from the group

10 consisting of H, alkyl, heteroalkyl, alkenyl, heteroalkenyl, alkynyl, heteroalkynyl,
cycloalkyl, heterocyclyl, aryl, arylalkyl, heteroaryl, and heteroarylalkyl, or alternately
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N OR OO Y ~x] Il ORX=0S,NH X=O,S,NH 0 HN

R N 0 g+ 3 </ X3~ XJ X=0O S, NH F3C

~, A 11\ Aoy St AOf / and O A=O NH WO

20061130628 PCl' / US20061021003 -42 R, R, R2, R3, R4
dﬁgzﬁgnﬁgﬁgbe the sane or different, each bei M§T/US2006/021003
i ndependently selected fromthe group consisting of H,

al kyl -, al kenyl -, al kynyl -, cycl oal ky!-, heteroal kyl -
heterocyclyl -, aryl-, heteroaryl-, (cycloal kyl)al kyl -
(heterocyclyl)al kyl -, aryl-al kyl-, and

heteroaryl al kyl -, wherein-ddech of said 5 heteroal kyl,

het ﬂroar and heterocyclyl independently has one to
g}%n are fidepeigiently sulreated to eaghothphbr issmat thres; to eight-

M@-;‘ifb%l'éal @@ﬁﬁlk‘}f oﬁﬂb@rd@y}ﬂyll |C)hﬁ’ﬁteﬁrs?63h#»¥dend§$tﬁeﬂw and 519 pre

het er oar and terocy
FRﬂ”@Fﬁ%@éO 88&‘4‘ %*Beruﬁﬁfsfawsﬁ|f@l!Itt@@lgbﬁmﬁmbetaddlawocyclyl (iff) IIKGWIse

f t r -
SRl G O e 2 5
QeReRtAd helerepy:, (1] likpwisq ringappnde y(ﬁ o;ﬂnﬁyﬁt are connected to
B&Inedtiste ko, a Tk & eibitdh & Yered Hét@roc%l*ﬂo yllkev@{) in@?ﬁendently

2k , I'th
& “4 E’Ja &%&%@5@%5%53 néaggtcaﬁ%] togfqzl@hﬁ%reec;za@ah -iembgred

S_,ld:lofamyladiﬁ dlfour salbigpin@bedl He@iGoycHt lbh@ MW [ikdwfas zndependenﬂy
I n anot her enbodi nen t he

ﬁ%@:ﬁrﬁﬁ’age 6905'6%3%%%%6#5?%@5% a thros fo erght-membered

cycloalkyl or a four to eight-membered heterocyclyl;

wherein each of said alkyl, aryl, heteroaryl, cycloalkyl or heterocyclyl can be
unsubstituted or optionally independently substituted with one or more moicties
selected from the group consisting of hydroxy, alkexy, aryloxy, thio, alkylthio,
arylthio, amino, amido, alkylamino, arylamino, alkylsulfonyl, arylsulfonyl,
suffonamido,  alkyl, aryl, heteroaryl, alkyisulfonamido, arylsulfonamido, keto,
carboxy, carbalkoxy, carboxamido, alkoxycarbonylamino, alkoxycarbonyloxy,
alkylureido, arylureido, hale, cyano, and nitro.
In another embodiment, the compound is a complound of Formula XVIi:

M A
L——~—E
Formula XVII

or a pharmaceutically acceptable salt, solvate or ester thereof; wherein:

R" is H, OR®, NR°R™, or CHRR™, wherein R®, R® and R can be the same or
different, each being independently selected from the group consisting of H, alkyt-,
alkenyl-, alkynyl-, aryl-, heteroalkyl-, heteroaryl-, cycloalkyl-, heterocyclyl-, arylalkyl-,
and heteroarylalky!;
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RP?3RR2z R RR5S NRL NYNOR2O Y 3 15 o Fornula XVi

or a pharmaceutically acceptable salt, solvate or ester
t hereof; wherein: R is H ORE, NRORL1O, or CHROR O,

@@%‘?‘%@3%’; RO and R10 can be the sane or different,
e |

i ndependently sel ected fromthe grd§g/US2006/621003

consisting of H, alkyl-, 20 alkenyl-, alkynyl-, aryl-,
het er oal kyl -, heteroaryl-, cycloal kyl-, heterocyclyl-,
aryl al kyl -, and heteroaryl al kyl, or alternately RO and

Rio in NRORIO are connectgﬂ to each other such that
NROR10 fornms a four to eig ‘rf-merrbered het erocycl yl, and

l i i se 20061130, PCIL. 6/ [ -
A EREbERALACS AT & ALY 67 Sr CR e g e fom R,
ORONHBCKNRE, 19R, SAR, atdbalosurdhand Maire CHRERES b eaplk oler suah
tht q[hei ht - menbered cycl oal kyl; R2 and R3 can be the sane
gring "ent, each being independently selected from
“{he AGroup consisting of H, alkyl, heteroalkyl,
?LI'W y[, heteroal kenyl, al kynyl, 5 heteroal kynyl,
wgycl oal kyl, heterocyclyl, aryl, aryla[kyl, heteroaryl,
and heteroarylalkyl; Y is selected fromthe follow ng
sHEINEIH0es in RAGURY 6fdnh¥ elthtbrsa in@aRToUR sik, fiven oRe@h{-reibRred

cygiog@g fgﬁg%&ig%%@%%r% Eet%o%:é!ylpa %&7to%ﬁ-meqlntge}e@ aML,'o? a
five to ten-membered heteroaryl;

E is G(H) or C{R);

Lis C(H), G(R), CH2C(R), or C(R)CHz;

R, R', R?, and R® can he the same or different, each being independently selected
from the group consisting of H, alkyl-, alkenyl-, alkynyl-, cycloalkyl-, heteroalkyl-,
heterocyclyl-, aryl-, heteroaryl-, (cycloalkyalkyl-, (heterocyclylalkyt-, aryl-alkyl-, and
heteroaryl-alkyl-; or alternately R and R’ in NRR' are connected to each other such
that NRR’ forms a four to eight-membered heterocyciyl;

Y is selected from the following moieties:

R‘Q'S(G“‘*g‘ RIF 5 O R | ¥
\7 R16 or M 1-2
R 0-4 a-3

wherein Y*° is selected from

O 8] G Q
0-2 i | u
T2 T3 T1 T3

O 0}
j':—/[ FoN
T1 r;i u s
T3

where u is a number 0-1;
X is selected from O, NR™®, NC(OJR', S, 8(0) and SO;;
G is NH or O; and
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15 Rte t5u ' R15 x RLI’vOG % R17 Rte R 0,10 Rl7 Rte 0 G
R17 R15 Rl11 Rte RS RI7 Ro RiolO 0GpOR RSGFF
R-OG/ . RN/G1,7 SANG Rse/ . Rl7 Rls Rl7 RO
Re RI7 RI3 RR20 RR7 Rte O 17 RI0 R R16 R15 R B R15
RY8 25338R76 Rle G O G R7s'N Ko Rt " 0OG 15 , s R@I/US2006021003
Gj RIsO-NRL7 R14 0 Rt7 Rte 0 R17 R R17 W R17 7 R18
6 0IRs ORI6 RI1 ~RO p IRL6 Rl1 RI5N-0 G K R15 N
Oc 711 RIZTRI6 RL 7 //' RI7' R/7 Rb R g RL7 R15
R19 26 Rte i7 16 15 0~.0 R16 Q- 0 R16 0 RIGRls G ~{ R
SNGj Ris~ IGRISXN G /. -480 17 R1L }I, Re R77 Rta

Ri 0 Rir RRes RRI9'\O R17 Res Rte Rt5 O R16 i 6 05Q
,afé «%595; RG. R°, NON2sBnd TR cahtbe\ te(sete F diff7a0 ik being

@Epﬁﬁ%&ﬁ%@@lgﬁgd R %ﬂeGgl%Eg cghastﬁlg%fl\ﬁ, aIZyI, ﬁgt%roglkﬁ, aﬁenyl,
heteroaikenyl, alkynyl, heteroalkynyl, cycloatkyl, heterocyclyl, aryl, arylatkyl,
heteroaryl, and heteroarytalkyl, or atemately, R" and R are connected to each
other to form a three to eight-membered cycloalkyl or heterocyclyi;

wherein each of said alkyl, aryi, heteroaryl, cycloalkyl or heterocyclyl can be
unsubstituted or optionally independently substituted with one or more moieties
selected from the group consisting of: hydroxy, alkoxy, aryloxy, thio, alkyithio,
arylthio, amino, amido, alkylamino, arylamino, alkytsuifonyl,  arylsulfonyl,
sulfonamido, — alkyl, aryl, heteroary!, alkylsulfonamido, arylsulfonamido, keto,
carboxy, carbalkoxy, carboxamido, alkoxycarbonylamino, alkoxycarbonyloxy,
alkylureido, arylureido, halo, cyano, and nitro.

In another embodiment, the compound is a compound of Formula XVIII:

Formula XVIil
or a pharmaceutically acceptable salt, solvate or ester thereof, wherein;
R® is selected from the group consisting of alkyl-, aryl-, heteroalkyl-, hetercaryl-,
cycloalkyl-, heterocyclyl-, arylalkyl-, heteroarylalkyl- , and heterocyclylatkyl;
R® is selscted from the group consisting of H, alkyl, atkenyl, alkynyl, aryl and
cycloaikyt;
A and M can be the same or different, each being independently selected from R,
OR, N{H}R, N(RR'}, SR, S(02)R, and halo; or A and M are connected fo each other
(in other words, A-E-L-M taken together) such that the moiety:

f A

N
5



10

15

Rts ,2R 77R15 R19 wherein Gis NHor 0; and R 5, RI16,
R17, R18, R19, R21, R21, R -2, R23, R24 and R25 can be
the sane or different, each being independently
omthe group 10 consisting of H, alkyl,

ﬁ@?g@%ﬁ?%£§, al kenyl , heteroal kenyl, al kynyl, PCT/US2006/021003
het er oal kynyl , cycloalkyl, heterocyclyl, aryl,
aryl ai kyl, heteroaryl, and heteroaryl al kyl, or
alternately WD 20061130628 PCT/ U5 20 0 610 2 1110 3
-44- (i) R17 and R70 are jpdependently connected to
each other to forma three to eight- nenbered
oY LAl HouRn BERRILLIENY bind i thrdb! Kiaiire, dindenandenbhy
R75 connected to each her to forma four
membeeecghyolqub@rfedr taetigt-oreytierad he(tt?rpmjcfw ikgpigign-membered

[ are connected to each other
Eyvﬂﬁgﬂﬁ%? Q%&ﬁ?%%%eg?g Eaﬁwnenbered het erocyclyl; (iv)

| i kEvg S¢)ion@épkndent |y R15 and R20 are connect ed to

eacblso(t;@rcqrg é;q{(m:@ dreyydrg; ei ght - menber ed

het er oc IlkeMAse |nde endent |

R A RO B TS o2 BREHOBTRERCl BonG PHERERLE g B o the
grﬁdé%Hnsféﬁ &W?%lkyﬁ)’élk&ﬁi ke‘aﬁkyn@! c@cn‘:@lwl m@teem@m netotoeyey-,

S eTe o e DR P GO o oL hﬁaﬁgemawl-

all@l QGF Erhenes add RCYrﬁl|r\QRR|'§ydre @oendaiet’ td @ach other such that
Fgvprnenbered het er oc rein each of said

M Tpr O RIGURP ‘Edgﬁépggf or heterocyclyl can
R%d NSNS e whee cﬂrd|fﬁméntmh Ihwngrllnimperndimﬂy lsglected from the

substituy th on nor e fafr
oM. GGG Bt | ARYor PRPLT, SlERD,, ReeREhEt " Ainy.
heaérbmkarm o,cycimwt mpdrp-hammoqycmmkue hetktogheyti nayl, arvialkyl,

Ifonyl aryl sul fonyl, 15 sul fonam do,

h%ﬁ%ﬁwrggﬁpﬁer 181?oaryl al kyl sul f onani do

aryNSmbﬁaﬂamﬁdmthkﬁmowmg@aﬁ%bxy, car bal koxy,

car boxam do, al koxycar bonyl am no, al koxycar bonyl oxy,

al kyl urei do, arylureido, halo, cyano, and nitro. In

anot her enbodi nent, the conmpound is a conpound of

Formula XVI[: MACLEO NRL RZO
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YW IVII / NOIlI OR3 20 Formula XVII or a

phar maceutically acceptable salt, solvate or ester
thereof; wherein: R7 is H OR6, NROR10, or CHRORlp,
wherein R3, RO and R10 can be the sanme or different,
e%i?ﬁ“‘lﬁ@f’%@f‘u ndependent |y sel ected from the gr QUE/US2006/021003

consisting of H, alkyl- al kenyl -, al kynyl -, aryl -
het er oal kyl -, het eroar yI -, cycloal kyl -, heterocycl yI -
arylal kyl -, 25 and heteroaryl al kyl; WD 20061130628

PCT/ U520061021003 -45 A and M can be the sane or

di fferent, each being i ndepeldently selected fromR,

OR NHR, NRR, SR SO2R, and halo; orA and Mare
CORREC eg to eaq:hB Qtner Su R‘&hat th&°noiety: "A LE 5
shoyk ng celi t tHree, four,

Si X, s%ven or esl ght rrb8r8d cycl ot R‘yf‘ a four to

e| g rrber ed ﬁjaocycl ylg®a six to ct en- rreth%@{qed
ca~; f e She y 1 S
QSR);U RE | SFJ( R) (}m tR ‘JJ ,15%@’

R’ R2, and R3 can be the same or dlfferent eathRh e| ng
| nd dentFjay Eect ed mtheo p consistdng of H,
“‘aél Kewylx, ¥l k§ \éyc,lﬂ S hel kryl -

het @P&ycl yl - R afryl  RihekeFdar yl - Rzn(FCWEI oal kyll yah&y! -
(heterocyclyl)alkyl , aryl-al kyl-, and

haterdéaryl algeyksl or al trAdtely Rand R ig NRR are
corﬁrqabeajto ®icheks tare eformb d.feur to
erhn-rerther eds Beker ocycl y¢ 728 Y i spgelectied fén "t he
follow ng noieties: Y30 Y30 Y30 RI19 /G / s R79 b,
PWRla @ x 1-2 o g RE o ,JL

15 3 — . N RN Gy
R\J\)XGE;‘; '}JJ\DJVG e" l)ﬁ< R /Jw< a;

(#) 18
17 R18 R1® g7 R® wia RTTR L R17 R18
16
RI6 o L RE o R
o R 5 AL o
15 R 3 \ ¥ S“ _ _—
R o’”\N)\](G"T’E . N/JXGH; I ?,Jxe N
' 13
' RIT R Ri(a RLD g7 RY r® R R R“'/ko rir R
RZO
gL g® O R o0 R o A
R15/\SL‘N Gy R‘I‘E-\NJL\N G4 R‘-SH.HN/S,\N)}QG-.:‘; ﬁ\ o
/ ] atil ! 18 N '--9,7
17R 9 7R A
19 )\\DRWRW Ri®  R2R R RznAOR RS Lol e
0

wherein G is NH or O; and R™, R'® R", R"™, R" and R% can be the same or
different, each being independently selected from the group consisting of H, alkyl,
heteroalkyl, alkenyl, heteroalkenyl, alkynyl, heteroalkynyl, cycloaiky!, heterocyclyl,
aryl, arylalkyl, heteroaryl, and heteroarylalkyl, or alternately (i) R and R'® are
independently connected to each other to form a three to eight-membered cycloalkyl
or heterocyelyl; (ii) likewise independently R" and R are connected to each other
to form a four to eight-membered heterocyclyl; (iii) likewise independently R'® and
R™ are connected to each other to form a four to eight-membered heterocyclyl; and
(iv) fikewise independently R™ and R™ are connected to each other to form a four to

eight-membered heterocyclyt;

wherein each of said alkyl, aryl, heteroaryl, cycloalkyl, spiro-linked cycloalkyl, and
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0-4 0-3 wherein Y3 is selected fromOOOO T. 1N
N~0o f 021 T2 T3 T1 T3 OO Tj I T3 where uis a
nunber 0-1; X is selected fromO0, NR15 NC(O R16, S,
3&9) and SO2; 20 Gis NHor O and WO 2006/ 130628
FUS26%8Y 021003 -46 R15 R1I0 R' R15, Rl , TCT/USZ006/021003
and T3 can be the sane or different, each being
i ndependent |y sel ected fromthe group consisting of H,
al kyl, heteroal kyl, al kenyl, heteroai kenyl, alkynyl,
het er oal kynyl , cycloalkyl heterocyclyl aryl

aryl al kyl, heteroaryl, and4ﬂet eroaryl aI kyl, or
Flternatel R 7 and R18 are connected to each 5 other
gferasyahl £ab e sesybstistesher.opiianly duloogrdeandy kybstibited with one or

h@ﬁeﬁﬁ@%&ié&» ¥hiecith @] iheeg?&hb Q(Sns%%h@ f‘thé/ thxy, 3 %%L(y aryloxy, thio,

E % arnty cycl oal kyl het erocyc
Bl td i'}t%oﬁnafw:oemdana!kvlymmd@aéam@m anwmm tantiedfony!,

’m{fohamm@ @Ikyﬂ‘éfk@mﬂ%r?[t h@t%roa%@'a@l%’is%ﬁoﬁén%ﬂbt%?sﬂfoﬂgﬁtdo keto,

ESI Sti nI% Rig dr oxy, koxy, aryl oxy,
GARYM hicatPalkgry | tqﬂf‘apxaavﬁ%o alkgieygeRonylakijnga i aipxycarbonyloxy,
ﬂk\ybrambn@'yluﬂiltﬂtymébl f:)ﬁﬂlé' ancﬂflﬁ‘é sul fonyl, 10 sul fonam do,

al kyl ero aI kyl sul f onani do,

aryl 4 F?O&%%rrﬁ”%k? 'F&%?Jxe ¢ ¥S & CaFBRNEgformuila XIX:
car boxam do, al koxy rbonyl am no, al koxycar bonyl oxy,
al kyl urei do, arylure/d® halo, cyano, and nitro. In
anot her enbodi ment, ot he conmpound is a conmpound of
Formula XVIIl: MA 0

N =3

v y
TTI"
0 R3
Formula XIX
whersin:
Z is selected from the group consisting of a heterocyc_;lyl moiety,

N(H )atkyl), -N(atkyl)z, -N(H){cycloatkyl), -N{cycloalkyl),, N{H)(aryl, -N(aryt),, -
N{H)heterocyclyl), -N{heterocyciyl), -N(H)(heteroaryl), and -N(heteroaryl),;

R'is H, OR® NR°R', or CHROR', wherein R®, R® and R™ can be the same
or different, each being independently selected from the group consisting of H, alkyl-,
alkenyl-, alkynyl-, aryl-, heteroalkyl-, heteroaryl-, cycloatkyl-, heterocyclyl-, arylalkyl-,
and heteroarylalkyl, or alternately R® and R'™ in NR*R™ are connected to each other
such that NR°R™ forms a four to eight-membered heterocyclyl, and Kkewise
independently alternately R® and R'® in CHR®R are connected to each other such
that CHR®R™ forms a four to eight-membered cycloalkyl;

R?* and R® can be the same or different, each being independently selected from the
group consisting of H, alkyl, heteroalkyl, alkenyl, hetercalkenyl, alkynyi,
heteroalkynyl, cycloalkyl, heterocyclyl, aryl, arylalkyl, heteroaryl, and heteroarylalkyl;

Y is selected from the following moieties:
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Rz Y/ NOY O0R3 15 Forrmula XVI I! or a

phar maceutically acceptable salt, solvate or ester

thereof, wherein; Ra is selected fromthe group
g%gelln of aIkyI , aryl-, heteroal ky!-, heteroaryl -,

%‘iﬁ? het er ocyc' y| -, ar y| al ky| -, PCT/US2006/021003

heteroaryfalkyl- , and heterocyclylalkyl; R9 is

sel ected fromthe group consisting of H, alkyl,

al kenyl , al kynyl, aryl and 20 cycloal kyi; A and M can

be the sane or different, each being independently

selected fromR OR NHRS5NRR ), SR S(02)R and

halo; or A and Mare connected to each other (in other

mr@s%L M t aken- t oget hé?®) Rquch t hat® the noiety; M

A VR 2086 4@955 PERxCS2006] 02103 =47 shown
above® RhR For nul f8rns @l Pher a thrde&”®our, five,

si X, en or e| Vs rrerrber eﬂa cycl oal ky},, a fourodt 0

ei ey.ed he &N

af’ ,“ #I@E(F% te eﬁéﬁkﬁgfgﬂﬁa §J%$$#f
or C(R) 5 Lis C(HF CHZ R), or" R)CI 12R17R“
and ® can be phe sane orodlfferen)t gach being
Hg@ép;end;ent Fyoig\.ueet edrf r-oma-he gjs() ;§t' f
al Kyd+g* al kenth real kypngll ri7 REYCI Bal I«oykﬁ-ﬂm et er aI Fi\iﬂlr‘f,
het erocycl yl - aryl -, heteroaryl-," (cycl oai kyP)RaI

(het er,gg:ycl yI alkyl , arylgsalkyl -, "and pet eroaryl -
al kad -t @r er ately R,aLnd R’Gg,n%}& aremﬁtr ect ed
Ch? ﬁer @r

t %9 “Fhat R°1 e O
el ght" F?‘nen‘oer edDHﬂf%r ocycl yI and RECAN be the'sdme
or different, each being |nde|@;endentlyoseIFeg:t ed from
the ogrsup congj sji of ﬁ\ het 4r o

aR er'oa S-at k)1nyl 1:’he'i‘ er dal k }éf’r
cycl oalpkﬂydam spi rY- | RTKED cye I‘go%Ti hetler BCYCI yI
aryl , aryIaIkyI

R1G
o0 R OQ ,P R18 O
1 RIS % - . G -
, R /”\ /JX ‘\N’S\N/*G .4“ R‘IS/ I/S< r": R15JL‘N/L7<G ,\’J.
1 ! k

i 18 18 18
l ‘I? R‘!a R"Q REO R1? R RZO R‘l? R R19 5 Rﬁ" R
REG
0P gis 5 ){L R® G QL0 R® o O
T e L e =
e | 18 ! 18 G“‘;‘f
17 R 18 17 R ) ,
R19AO Ri7 18 R1? B2OR R R20A0 R RS RE‘;K:UB

Oﬁ\N/YG‘f

5. '
R N‘Rw RZORI7 R

wherein G is NH or O; and R", R™®, R”, R®, R' R and R? can be the
same or different, each being independently selected from the group consisting of H,
alkyl, heteroalkyl, alkenyl, heteroalkenyl, alkynyl, heteroatkynyl, cycloalkyl,
heterocyclyl, aryl, arylalkyl, heteroaryl, and heteroarylalkyl, or alternately (i) R and
R'™ are independently connected to each other to form a three to eight-membered
cycloatkyl or heterocyclyl; (ii) likewise independently R'® and R™ are connected to
each other to form a four to eight-membered heterocyclyl; (iii) likewise independently
R™ and R' are connscted to each other to form a four to eight-membered
heteracyclyl; and (iv) likewise independently R'® and R?® are connected to each other
to form a four to eight-membered heterocyclyl:
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heteroaryl, and heteroarylal kyl; 15 Y is selected from
the follow ng noieties: W 20061130628 led
PCT/USZOOG' 021003 -48 RIB Rls RR7 RRO Rlry5~/ G R3Rle
RL OORL7 RIO R\s ¢c-4 0 o GORL77TR a )t.2 s
)‘Foi“‘!6§3‘t§2§ Of ,5N G-. I".NS Goa 5 G Ri 0 RPRTRS2006/02100
07"p R500p" RRBO ORVRe OORL7 RRe R17 Rta Rls
NRL7 RO 16 0 OORb IG R~ AG Rla') Gc 7't R15
R177 R19 R17 RI! RIO9N R17 R1 RI5 R R G R}fl O\R176
Rs R‘'s Rl's Rte RI5 RBRs OGR G R19 R o ~GR
5kO ¢ 7r RISAN H177 Rte R17 R18 O Rl7 Rls R 7 R78 to

é/iie% rﬁ%ﬁﬁlﬂﬁl T_lﬁfdl&'!,e ayly @t%ﬁ%ﬁﬁmﬁ@ﬁhﬂé&%@ﬁlﬁn@e
OnRibstigtetiooROPLI@ R Bnddpdhddntly RbSidik8 with one or more moielies
selected from the group censisting of hydroxy, alkoxy, aryloxy, thio, alkylthio,
aryithio, amino, amido, alkylamino,  arylamino, alkylsulfonyl, arylsulfonyi,
sulfonamido,  alkyt, aryl, heteroaryi, alkylsulfonamido, arylsulfonamido, keto,
carboxy, carbalkoxy, carboxamido, alkoxycarbonylamino, alkoxycarbonyloxy,
alkylureido, arylureido, halo, cyano, and nifro.
in another embodiment the compound Isa compound of formula XX
P2 Pt

PO,

Formula XX
or a pharmaceutically acceptable salt, solvate or ester thereof; wherein: a is 0 or 1;b
isOor1;YisHorCyg atkyl;
B is H, an acyl derivative of formula R7-C(0)- or a sulfonyi of formula Rr-502
wherein

R7 is (i) Crig alkyl optionally substituted with carboxyl, Ci¢ alkanoyloxy or Cig
alkoxy;

(i) Caz cycloalkyl optionally substituted with carboxyl, (Cig alkoxy)carbonyt or
phenylmethoxycarbonyl;
(i1} Cs or C1o aryl or Cy.g aralkyl optionally substituted with Cys alkyl, hydroxy, or
amino optionally substituted with C,4 alkyl; or
{iv)Het opticnally substituted with C1.s alkyl, hydroxy, amino optionally substituted
with Cy alkyl, or amido opticnally substituted with Cy.q alkyl;
Re, when present, is C.5 alkyl substituted with carboxyl;
Rs, when present, is C+s alkyl optionally substituted with carboxyl;
Ry Is Cy.10 alkyl, Ca.r cycloaikyt or Ca-r0 (alkyleycloalkyl);
R is Cio alkyl, Ca7 cycloalkyl or Ca1p (alkyleycloalkyl);

Rz is CH2-Rap, NH-Rgg, 0-Rpq or $-Ryp, wherein Rz is a saturated or unsaturated Ca7
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N Ro 1GRIs~IN Rl7 Rla Rig Rf R11 RO Rzo R17 <R18

Rla~\O Rl17 Rte R20 0 0 RRo 5 0 Rte G0 0 RI0O RI5N> /G

. Rl &N~N RAN R17Rta 19 1zo R17 RIB R19 R17 R18 15 7R

Sﬁézwﬁgwoo RRORL Rta GO~p or N™ -G7
NR'YEDeR77T RIC wherein Gis NH or 0; andCORAUS2006/021003

R16, R77, R18, R19 and R20 can be the sane or

di fferent, each being independently selected fromthe

group consisting of H, alkyl, heteroalkyl, alkenyl,

het er oal kenyi, al kynyl, heteroalkynyl cycl oal kyl ,

heterocyclyl 5 aryl, aryI alRyl | heteroaryl, and

he erOﬂ th or alternatela/p i) RL7 and R18 are
\%@;‘J@ 8 t10)ﬂa|&9rﬁ¥@€?'éﬂ) bYne aeiPrat hewneo di or in-eultshitutssl with
RQI et Bh is BEODEF €1) &M%r@ﬂéﬂﬂélkyﬂi Bﬁé{@%}%' A o 4t b&bstztuted

tlé% se i ndependently are connected t
*other to forma four to ei ght menber ed

beE@r@Hth:erIbwe( Bikyl)-HEd di:ﬂh‘)héﬁ? MhdHIE RR @rﬂtshb!stﬂi'téd MAR,
fler conn ﬂ %’Idh {Lo forma four ]
ARt é%l‘” ap 88% alkgn-eptogynagming Relansdy mono- or
dmmmumemﬂny&%kﬁkyamdlf&% Wﬁ?gﬁﬂﬁﬁlﬁ?ﬁé&“@ﬁ%&ﬂﬁ gfcrgnﬁily
|
Feng)gé QU0 st: w%‘h Eyf alﬁ)‘gr % ornﬁ@ta@fl,o iy prall@i, é—?/eé 9] [{wer alkyl)-Het;
Ezg?_épwl Icambeﬂg;?égm é@dﬂor chm dw@;@?&ﬁﬂ@l&ﬁ@%@ saldbartyl ?rat[kyhor
mgs H’ﬁ rocyclyl can be unsubstitute

or o Y substituted with one or
wﬁepremn%aze\i Cesalisydl @cd glioxyr emiricheptignalypmean Sir - &ﬂ@sﬁtﬁted with
aydr XY, aryl 0 thin | thio,  ar i 0,
RSl o e e e RS sPgulieg S Gover
ﬁkx}]agu:leronyl sul fonani do, al kyl, al kenyl aryl ,

REL LRI or @l kaﬁieﬁylofpgmgg?ﬁﬁg@%g gt hgna %ﬁ%yket 0,

car oxy car bal | am no

Wik Byﬁf@w%—wgg&yxtuted amino.

In another embodiment, the compound is a compound of Formula XX|

J\H, ? (CH2)1 2

Formuia XXJ
or a pharmaceutically acceptable salt, solvate or ester thereof; wherein:

B is H, a Cg or Cyo aryl, Cras aralkyl; Het or (lower alkyl)- Het, all of which optionally
substituted with Cq alkyl; Cis alkoxy; Ci.s alkanoyl; hydroxy; hydroxyalkyl; halo;
haloatkyl; nitro; cyano; cyanoalkyl; amino optionally substituted with C1.6 alkyl; amido;
or (lower alkyi)amide;

or B is an acy! derivative of formula Ry-C(0)-; a carboxy! of formula R4-0-C{O)-; an
amide of formula R4-N(Rs)-C(O)-; a thioamide of formula R4-N(Rs)-C(S)-; or a
sulfonyl of formula R-SO2 wherein
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al kyl urei do, arylureido, halo, cyano, and nitro. In
anot her enbodi nent, the conpound is a conpound of
Formula XIX: o N NRL N1I3YDR2 OO YYOR3
Formula XI X 10 wherein: Z is selected fromthe group

j St of a heterocyclyl noiety, N al kyi),
C\&?%+t§{}{51{3%ﬂ CNCH) eyl ogl kzl ), I-N( %:/ycl (();? (kyl ))é{c)'rfuszoumzwus

-N(H) (aryl, -N(aryl)2, - N(H)(heterocyclyl),
-N(heterocyclyl)2, -N(H) (heteroaryl), and
-N(heteroaryl)2; RL is H OR NROR10, or CHROR1O0,
wherein Re, RO and R10 can 5§e_ the sanme 15 or

di fferent, each being i ndepéndently selected fromthe

group consi stj of. H, al kvl - -~ al kyny| -

21 1 ERRT s pBlorie Bl bl o KGN g AR mcroy,
(hetatory \aotiyd epticaaiy mbko or di-sarstiukest \eitho@r.yAllall karhide oor (lower
a@{vhéﬁﬁ‘&t ely RO and RO in NRORL are connected to each

r8such that NROR1 forns a four to eight-nenbered

het er.ocycl yl nd |ikew s i ndependent |y al ternatel

RO afil Cé*loé/ﬁck’a Rﬁ%ﬂ!pcy\g}o@ﬁ‘@éﬁn@cgé@ ?I&Y‘W@ﬁhg OQU%W“Y
sa@stlﬁdl@cl! r(v@;ﬂﬂ?&b%.fdéfﬁggyla(d&blﬁikdx \cBIbg R ﬁmiﬁgﬁf ! fnally mono- or
C a ; can,be the sa or different,
By SRR AT ABTeA G TG t he | gr oup
consisting of H, alkyl, heteroal kyl, alkenyl,

het efid @miehgptiongli jigpe- or m@v%srt@&etiwﬁwzm &kl cpamigg| or (lower

deh&reeyclyl, aryl, arylalkyl, heteroaryl, and
heteroarylal kyl; Y is selected fromthe follow ng

noi et.ies: 1306 - 50.hfl6

10 BT R PR LT RN P 0, B,
hydroxy, amido, (lower alkyi)amide, or amino optionally meno- or di- substituted with
Cq.s alkyh or

(v} Het or (lower alkyl)-Het, both optionally substituted with C1.s alkyl, hydroxy,
amido, {lower alkyl} amide, or amino optionally mono- or di-substituted with Cqs
alkyl;

Rsis H or Cy¢ alkyl;

with the proviso that when Ry is an amide or a thioamide, R4 is not {ii} a cycloalkoxy;
Y is H or Cy.s alkyl;

Rs is Cqg alkyl, Gaz cycloalkyl, or Ca.qo alkyicycloalkyl, all opticnally substituted with
hydroxy, C4.s alkoxy, Ci.s thioatkyl, amido, (lower alkylYamido, Cs or Cyg aryl, or Cr.6
aralkyl;

Rz is CHz-Rag, NH-Rap, O-Rag or S-Rag, wherein Ryg is a saturated or unsaturated C=z
cycloalkyl or Csap {(alkylcycloalkyl), all of which being optionally mono-, di- or tri-
substituted with Rz, or Rag is & Cg or Cyp aryl or Cr.q4 aralkyl, ali optionaily mone-, di-
or tri-substituted with Rag,

or Ry is Het or (Jower alkyl)-Het, beth optionally mono-, di- or fri- substituted with
Ra1,

wherein each Rz is independently Cis alkyl; Cie alkoxy; lower thioalkyl;
sulfonyl; NOz; OH; SH; halo; haloalkyl; amino optionally monoe- or di- substituted with
Cig alkyi, Cg or Gqo aryl, Craa aralkyl, Het or {lower alkyl)-Het; amido optionally
mano-substituted with C1.s alkyl, Cgs or Cqg aryl, Cy.q4 aralkyl, Het or (lower alkyl)-Het;
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RI6 G Al OR16 5G pp O RL7TR8 rl R8 Oh-2 11-z
RI6 R'0' RO NRL5 6 o0~ ORL7 RI8 Op RL7 RI0 O O R17
RI8 R17 Rte RI5 R17 Rio 16 OOti o. _ Rl6 GRL: Ov
ROGORI5ONR11--NGRL'~/G RL7 RB RL7 R10

RO | Ri7 RR7 R 17 Rte 18 R16 R15 R16 R15
3%8525%’%3 6 R 5~~ e 0 yG/ R19/" G R G R SI§T@S2006/421003

R9 -p- NR17 RORIT Ro o0 RI7 Rte Rl7 Rte RL7 R16 6
IORLs 0 R76 RL5 RG_ ORI O Rl~pl~0~/G R75N-p G N G F
R17 RIS Rte R17 Rie R19 R17 RI8 |2 R17 Rlo R RI16 o O
R16 pw O RI6 O Rio 15 O R151 ,~ R-G N,s. N~/ G R16~Q
RI5~N !~ |7\ -54 -

carboxyl; carboxy(lower atkyl); Cs or Cio aryl, Cr14 aralkyt or Het, said aryl, aralkyl or
Het being optionally substituted with Rz

wherein Ry, is Ci.g alkyl; Cy7 cycloalkyl: Cie aikoxy; amino optionally mono-
or di-substituted with Cq. alkyl; sulfonyl; (lower alkyl)sulfonyl: NOz; OH; SH; halo:
haloalkyl; carboxyl; amide; (lower alkyl)amide; or Het optionally substituted with Cq.
alkyl;
R1is H; Cis alkyl, Csr cycloalkyl, Cyos alkenyl, or Cog alkynyl, all optionally
substituted with hatogen.
In another embodiment, the compound is a compound of Formula XXII

Formula X1

or a pharmaceutically acceptable sali, solvate or ester thereof: wherein

Wis CHorN,

R*'is H, halo, C1. alkyl, Ca.5 cycloalkyl, C1s haloalkyl, Gy alkoxy, Casg cycloalkoxy,
hydroxy, or N(R®), , wherein each R® is independently H, Cis alkyl or Cag
cycloalkyl;

R™is H, halo, C1.5 alkyl, Cs cycloalky!, C1.s haloalkyl, Cyg thioalkyl, Cy.s alkoxy, Cas
cycloatkoxy, Cz.7 alkoxyalkyl, Cs.¢ cycloalkyl, Cs or 10 aryl or Het, wherein Het is a five-,
six-, or seven-membered saturated or unsaturated heterocycle containing from one
to four heteroatoms selected from nitrogen, oxygen and sulfur;

said cycloatkyl, aryl or Het being substituted with R** , wherein R** is H, halo, G
allkyl, Cas cycloalkyl, Cyg alkoxy, Cys cycloalkoxy, NOs , N(R®), | NH-G(O)-R® or
NH-C(0)}-NH-R* , wherein each R¥ s independently: H, Cy.g alkyl or Cas cycloalkyl;
or R*is NH-C(O)}-OR® wherein R®is C..5 alkyl or Ca. cycloalkyl:
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R17 R18 R19 R20 R17 R a Rxo R17 R16 Rls ¢ Rl17 R R2o Qo

RRO15 QRG ~~6 R/IBAGj) R-NxN.1°. RL~"isnm r '

Rt 9~ p R17 Rte Rls R0OIRE7R48 Rte R20 RO R17 Rte R15

ﬁ%ﬁ 0 ON-XG R15.NRi o RRURL7 R18 wherein Gis
8‘:‘“"”’63”"%d RI5R16, R17 R18 R19, R20 and R2' PEAAISp6/021003

the sanme or different, each being independently

selected fromthe group consisting of H alkyl,

het er oal kyl, al kenyl, heteroal kenyl, al kynyl,

het er oal kynyl , cycloalkyl 5 heterocyclyl aryl,

aryl al kyi, heteroaryl, and-B&ter oaryl al kyl, or

él,ter nat el i) R17 and R78 are | q pendentl3¥

offnBelrty: P2eavha §rter oft Brida mNg-Rhr ederein R™ is Cs o 10 aryl,

sitglbr/Techey.RE, .y Npalky) -qO)osEer RRYElVR? i |
ig%\/vi Is,errlgﬁ{zlependently R15 and R19 are connelc éé atlkgl or Cos
¥t her to forma four to ei ght - menber ed

bed @EQ@YOJa}dm sétliatad drivkevsfed Q%@@%@m édzonﬁ%ﬁzoﬁ&% e

ted t
{értg n ec%tgg'a ”%?%%@@868?)‘8?’[9@ fm'&‘n@ @r 9') NTR lILe\?(P%rém R*is H,

cmammm}bmam&rao@)m aﬁﬂ\%reﬁr@RF’?G§b$QaN(9 @?&%%em@ror Ce

to f g%;a %‘our to GI%Q;_I n‘gred het er ocy

B 130628 BEPMUEHBE TS 1 %‘*’f“e'%ﬁ%m'rfér?%%éew Ftsaiglhgin

Rl syd sulestijdent hﬁbg@rﬁ@h‘w tselé()tedi e)al'rktjhg gbéum@ér%l' iSHRY OFYE, LAy,
e or, 0O I N e

QAT B el REroBP. ol B b1 905 BECRL ot ne

A fie agramige @oSrﬁtsmrla AZOPNHRdY owlereiml ROXy, sewctédomym th@igoup

&jngbémd;&foehﬁ @Ws uﬂﬁfcg/ﬁ ?’Wwarﬁﬁg’tﬂr* S’H?/?'l" 1653@31}‘# onani do,
A3, Cad?%[ﬂ?m er oar yI al kyl sul f onami do

aryl Wéﬁd%@'@n%% ittt Qhebc&'ﬁpf&nﬂé\’s a 8&[1& WE mﬁ@)f‘ MI

car boxam do, oxycar am no, oxycar
al kyl urei do, aryI ur ei d@ @al 0. cyano, and nikfo. In

anot her enb 7, - g@%om q of
fornul a OL\%%W m *

Formula XXIII

a pharmaceutically acceptable salt, solvate of ester thereof; wherein:
R%is a bond or difluoromethylene;
R is hydrogen, optionally substituted aliphatic group, optionally substituted cyclic .
group or optionally substituted aromatic group;
R? and R® are each independently optionally substituted aliphatic group, optionally
substituted cyclic group or optionally substituted aromatic group;
R3, R5 and RY are each independently;

optionally substituted (1, 1- or 1,2-)cycloalkylens; or

optionally substituted (1,1- or 1,2-) heterocyclylene; or

methylene or ethylene), substituted with one substituent selected from the
group consisting of an optionally substituted aliphatic group, an optionally substituted
cyelic group or an optionally substituted aromatic group, and wherein the methylene
or ethylene is further optionally substituted with an aliphatic group substituent; or;
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P6 P5 P4 P3 P2 PL O.R2 R6 1 ORI NNNNRL a HR4 Fi
0O .2 NW Rs ahHO 10 Formula XX or a
pharmaceutically acceptable salt, solvate or ester
thereof; wherein: ais Oor 1; b is Oor 1; Yis Hor
YOGUSIPE B is H an acyl derivative of for METAIS2006/021003
R7-C(O - or a sulfonyl of fornmula R7-SO2 wherein 15 R7
is (i) C_10 alkyl optionally substituted with
car boxyl, Cl-6 al kanoyloxy or Cl1_6 al koxy; (ii) C3-7
cycl oal kyl optionally substituted with carboxyl, (G .6
al koxy)carbony or p h e nyf-neth oxyc ar bo nyl; (h f)
C6 or Clo aruil or C7/_16 aral kyl optionally substituted
Rei R 8. B8 a8d B ke 2apy iFeRs desly DySEPagrion BP%FIEB()?%SF'WGG
affinBed lbuped with C1.6 alkyl; or (iv) Het optionally
substituted with Cl1-6 al kyl, hydroxy, am no optionally
dbstituted with CL.6 alkyl, or am do optionally
ituted with Cl.6 al kyl; Rs, when present, is Cl1_5
substjtuted wth carboxyl; Rs, when present, is
Y @PS‘MF%HQ“PW“@%@F?H%?@W% t R c&p Y ; subsditied
I ic &aﬁbt@{yﬂkcygi ,ﬂcqoqucw kslﬂbstﬂﬂtﬁ@ﬁnulﬁcc;ycgc azaheterocyclenyl
a cycloal kyi ): R3 i - 0, -
whBlofihg Yrediiieling in Baracing dembioted taporpinn R RESgNIt)R-

COORRARI-RSCRAPN mbietfyehmd R2Grhich the SaH(05-ARY-RILC(O)C(OINRR!

| )
BT P P (o ot D pr iy

isrgogol,, di- or tri-substituted with or Ro Is a C6
or C10 aryl or C7.16 arafkyl optionally nono-, di- or
pidvigedsubstituted wth R21,

when @ is substituted /f@’\, then L is -OC(Q)- and R® is optionally

substituted aliphatic; or at least one of R?, R® and R’ is ethylene, substituted with cne

substituent selected from the grotup consisting of an optionally substituted aliphatic
group, an optionally substituted cyclic group or an optionally substituted aromatic
group and wherein the ethylene is further optionally substituted with an aliphatic
group substituent; or R* is optionally substituted aliphatic.

In another embodiment, the compound is a compound of Formula XXIV

M

H
2
T,K\VJ\H/AWN\(W

O L
Formula XXIV
or a pharmaceutically acceptable salt, solvate or ester thereof; wherein:

W is:
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or R20 is Het or (lower alkyl)-Het optionally nono-,
di- or tri- substituted wwth R21, 5 wherein each R21 is
[ ndependent I y Cl1_6 al kyl; Cl.6al koxy; am no optionally

@%0@% -substituted with CL.5 al kyl; sulfonyl;
: §1—| hal o; hal oal kyl ; ami do opti onal | yCT US2006/021003

nmono- substituted with Cl1.6 aI kyl, C6 or Cl6 aryl, C7_16
araf kyl, Hot or (lower al kyI)-Het; car boxyl ;

car boxy(l ower alkyl); Cc or ClO aryl, 07.16 aral kyl or
Hot, said aryl, aralkyl or _Het being optionally
substituted with R22; 10 w¥rein R22 is Cl.6al kyl; Cl1,6
al koxy; am no optional |l y mono-  or di- substituted with

Cl-6 al kyl | fon ajo odal kyl ;
el B
F,gﬁ 6 akkeny.l t| onally substitut wigeh BRa
aI dgen and  Wi's Hydroxy or a N-substituted am do. 15
1%h anot her enbodi nent, the conpound is a conpound of
for(ﬁhﬁa XX OR" NON Y Q Yl-z o MY CH20H H Fornul a
Ror a Wn&ceuﬁr@%;lf? %ﬁm%ﬁze salt, solvate or
ester thereof; wherein: 20 Bis H a C6 or Clo aryl,
C7_]rﬁisamaH<,yI; Het or (lower alkyl)- Hat, all of which
optionally substituted with Cl_s al kg{[‘ , Cl.6 al koxy;
C1_seaghiRinigyhydraxy dalssy, Oh)ﬁ@}HWyar kg Rhag eh oxygerpatory prd

t eﬁﬁ?wﬁﬁXﬁé‘Pﬁmﬁle%%m a%neaen Bmﬂdowﬁnla/:ss?uhémbwd%g,

am de; “or (Il ower al'ky )Jam de; or Bis
whpreiciip ﬂd@lafqmﬁlr@@a@nff@?f@ﬁﬁ%OMY@fD) a carboxyl of

for r@Hcﬁ 1%150Tn%@ﬁdenﬁﬁn hy@r%g@t{ néllg_y@ Qf(er{ﬂ)rﬁﬂﬂ 3ara|;(y[ C?rsalkenyl

R4- N(R5) - C(O) - t hi‘oam dée fornmul a R4:

Cﬁ?'oaékyisul‘f}{?lﬂﬁlkY@kafor rﬁyplaalh@.nyéoz %@@Eﬂeﬁv l2006F oy,
b ?@?9@91Q&@Qﬁ%iy]alﬁ&ﬁ%é‘c&oé%h ofBetdRapdiley| orGidh IRFNRbINE,
su S

uted with carbox al kanoyl, dr.oxy,
WQICH@V%\PR‘&EVO g PaBe BWPB%EH QWOWWHBQBtg‘?ry‘%ﬁh-‘Eéwif?qv%'%aéﬂ“' a
5V fBmBered radiotlclicaiBtatosycht rifd OWeIm; wherein any R® carbon atom is

optionally substituted with J;

J iz alkyl, aryl, aralkyl, alkoxy, aryloxy, aralkoxy, cycloalkyl, cycloalkoxy,
neteracyclyl, heterocyclyloxy, heterocyclyiatkyl, keto, hydroxy, amino, alkylamino,
alkanoylamino, aroylamino, aralkancylamino, carboxy, carboxyalkyl,
carboxamidoalkyl, halo, cyano, nitro, formyl, acyl, sulfonyl, or sulfonamido and is
optionally substituted with 1-3 J* groups;

J' is alkyl, aryl, aralkyl, alkoxy, aryloxy, heterocyclyl, heterocyclyloxy, keto, |
hydroxy, = amino,  alkanoylamino,  aroylaminc,  carboxy,  carboxyalkyl, |
carboxamidoaikyl, hale, cyano, nitro, formyl, sulfonyl, or sulfonamido;

L is alkyl, alkenyl, or alkynyl, wherein any hydrogen is optionally substituted
with halogen, and wherein any hydrogen or halogen atom bound fo any terminal
carbon atom is optionally substituted with sulfhydryl or hydroxy;

Alis a bond;

R* is alkyl, cycloalkyl, aryl, aralkyl, heterocyclyl, heterocyclylalkyl, heteroaryl,
heteroaralkyl, carboxyalkyl, or carboxamidoalkyi, and is optionally substituted with 1-

3 J groups;
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al kyl) amde; (ii) C3-7 cycloal kyl, C3_7 cycl oal koxy,

or 4 _10 al kyl cycloal kyl, all optionally 5 substituted

wi t h hydroxy, carboxyl, (Cl.6 al koxy)carbonyl, am no

qﬁ?lonall nmono- or di-substituted with C1_6 al kyl,
dUWOIHE2 | ower al kyl) amide; (iii) am no optACAHERING21003

nmono- or di-substituted with C, _s al kyl; am do; or

(lower allryl)anide; (iv) C6 or C 6 aryI or C7.16

aral kyl, all optionally substituted with C _ 6 al kyl,

10 hydroxy, am do, (lower alkyl)am de, or am no

optionally nono- or di- sub$8ktuted with CL6 al kyl; or

(v) Fbt or (lower alkyl)-Het, both optionally

subs i tanderf wetllhﬂerﬁfenf&rdymyﬁrogéry(ﬂkyxwkenﬁnh@o ardlkoVEalkenyl,

%{ctﬁsélt l, %?EI key dé?l\%l ?ﬁb%&k%ﬂﬁ g\%ﬁlﬁ%ﬁél{gﬁﬁ%@c@clﬂagﬁyl &riteéoaryl or
léﬁfR‘VﬁFa”ﬁM tﬁﬁdﬂwtlphaﬂ\‘/lssbstlﬂnad W\Mnélﬁi Repois;an ani de or a

t hi I k Y H

ClI gM%qﬁongRg éﬁ% & "%SK%IFW@S)? c%%/oal ky: > oroz‘A 10

al kylF‘ey'él 'WFWF; aigyll adiwnvlor@aﬂl grafiyb Sefratyetyl, V\hiettd!rocycly[a!kyl
M%QPSJV 0oF H&eﬁ)a?é[m)%d :scgptﬁpéi@ sﬁﬂ%l;rYJfg o‘fjg’?f g%(u%}ée r

af kyl Y,am do,
is Wﬁdm&ﬂl RE‘@'; aofj 1arg ylohetgor:wyi Wtewoeycﬂyl:mzﬂ h@te@aryz

rraBlgr a@élkmmﬁ@f@é&@la Pﬂdﬁ)ﬁbt | o@ﬁw -S0:R™, 0

E%J‘alljklc; cIoaIkyI) nono-,
OXgFIqe jnd é%%ftorl?‘b’t wswtw \mﬂl’1~30+ IREDS; % Y a@@l Z)rtOSIBIIt!:er

withythe Gtorks ib%rﬂcﬁrﬁihléybre tﬂidnd%ﬁh anihdg¥n %ﬂ%:nmgdrhoncp for bicyclic
tri-substit or 1126 is Hot "or (Il ower

1S Wﬁsewf'onﬂ&%w%%’f%w&h |1y3 H¥RES: di- or tri-

SUbSRj‘t Us estkyli tanyl, Tk, beéﬁsfr@fkyﬁlyﬁaﬁéle& eyl heteroaryl or
sgr dently C1 6 alkyl; Cl 6 alkoxy; [ower 't hi oal kyl ;
ﬁ'Dkly NO2; OH, SH; haI o; hal oal kyl ; ami no

opt i ¥nial & ybamdneCHey -CO)-, SAHSIG(OW eoksmvj)l hs(6G; Grably(nR)-,
m(,p(ek&fl Reife?sacﬁéﬁnedgg 14 aral kyl, Het or (I ower

am do optl onal |y 30 nono- substituted with
C1. 6Zal eyl alk@s @rylC, arayyl , cyClhalkd!, arcgrbllo;llky[alﬂ?lt MHeterocyclyl,

Helteiéﬂ\@'clyﬂll@yl I')eté_llggryl \@Qteg‘ggrg&i}ls O@%B %00%1%%1 gr(l)ys carbon
atom is optionally substituted with J, wherein R? is as defi ned above;
A?is a bond or

O

RQ

Ris alkyl, cycloalkyt, aryl, aralkyl, heterocyclyl, heterocyclylalkyl, heteroaryl,
heteroaralkyl, carboxyalkyl, or carboxamidoalkyl, and is optionally substituted with 1-
3 J groups;

M is alkyl, cycloalkyl, aryl, aralkyl, heterocyclyl, heterocyclylaiky, heteroaryl,
or hetercaralkyl, optionally substituted by 1-3 J groups, wherein any alkyl carbon
atom may be replaced by a heteroatom;

V is a bond, -CHy-, -C{H}R™")-, -0-, -S-, or -N{R"")-;

" is hydrogen or Cyg alkyl;

Kis a bond, -0-, -8-, -C(O)-, -8(0)-, -5(0)z~, or -S(O)NRY)-, wherein R' is as

defined above;
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car boxyl; carboxy(iower alkyl); C6 or CDaryl, C7_14
aral kyl or Het, said aryl, aral kyl or Het being
optionally substituted with R22; wherein R22 Is C's
al kyl; C3.7 cycloal kyl; Cl.6 al koxy; am no optionally
= | -substituted with Cl1.6 al kyl; sulfonyl:
E(FBQUUPH% 6‘%Jyl ysul fonyl: NO2; OH SH, halo; 5 H’&%/FHQP‘P{‘W?N”
carboxyl; am de; (lower alkyl)am de; or Het optionally
substituted with C1.6 alkyl; RLis H Cl1$ alkyl, C3_7
cycl oal kyl, C2_6 al kenyl, or C2.5 al kenyl, all
optionally substituted wth hal ogen. In another
enbodi nent, the conmpound i s <4 -conpound of Formula XX I

10 W R22 IN A RlL R3 Y R4.'p - Fornmul a
XXI Rlzllb‘sr'@%pﬁgﬁfgcg’eﬂlﬁe&ajﬁfﬁ 'a@'&é]cﬂ*ﬁ%b OBz} rm(%gawﬁ(@)%‘ﬁ -
EHtNDalkfig'tef; wherein Wis CHor N, 15 R21 Is H,
hal o, 6 alkyl, C3.6 cycloal kyl, Cl.6 haloal kyl, Cl1.6
al koxy, C3|6 cycl oal koxy, hydroxy, or N(R23)2 ,

ef €N ChR23 is independently H C _6 alkyl or C3.6
Cycl ofl kgl ; R22 is H halo, Cl1 6 alkyl, Cs-s

cycl abky] ., Cl.6 haloal kyl, C1 _ hi oal kyl, 01.6
o Koy ¥hyisSticy aPbRRY! eI o dhsty as e cYGiaatiidonyl, or
bytetoopd|baikylid€61, amd 1 optighallp etﬁrq(r)@tu:egmm{ gl 'dgjupis,soraa first R™
- ®8ix-,.. or seven-nenbered saturated or
B trorfids Eastp By LS BUEET i R st ourith fry mono-
brstieychatiunsy skt eptioadlyf substitnictibpgeiy gyygen and sul fur;
sai d oycl y I bei n stituted wth
oa. P ity SR o e AR Balerdfigndl hiieroany,
hzt@noemlﬂyylcﬁrb@n_@;yald: om;bpxmidﬁacl(w,;ﬁrﬂab bpﬁ@na\lll\h%@os;tituted wiﬁh 1
N , (0O -R25 or NHC(O -NH R25, erein eac
m?ﬁ%é}sﬁld%'ghe%ent ly: H Cl1.6 alkyl or C3.6 cycloal kyl;
25 oR'RBAl arboakd) argRagdwh detsoryBgb hisrdyslyialkiy hetetoaryl,
ete@aiGl, 28I akyl, or carboxamidoalkyl, and is optionally substituted with 1-
3 J groups; and
R is hydrogan, alkyl, aryl, heteroaryl, cycloalkyl, or heterocyclyl.

In another embodiment, the compound is a compound of Formula XXV

H D RY 135 o R* BB o R
N N N P
Rg/ ﬁ N ( N™E
RS o re M o gre H
Formula XXV

or a pharmaceutically acceptable salt, soivate or ester thereof:
whereain

E represents CHO or B(OH)g;

R represents lower alkyl, halo-lower alkyl, cyano-lower aikyl, lower alkylthio-
lower alkyl, aryl-lower alkylthio-lower alkyl, aryl-ower alkyl, heteroaryllower alkyl,
lower alkeny! or lower alkynyl;

R? represents lower alkyl, hydroxy-lower alkyi, carboxylower alkyl, aryl- lower
alkyl, aminocarbonyl-lower alkyl or lower cycloalkyl-tower alkyl; and

R® represents hydrogen or lower alkyl;

or R? and R® together represent di- or trimethylene optionally substituted by
hydroxy;
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156

20

25

WD 2006/ 130628 PCT/ US20061021003 Al -55- R3 is
hydroxy, NH2 , or a group of fornmula -NH R31 , wherein
R31 is Cr, or io aryl, heferoaryl, -C(O-R32,
-C(O-NHR32 or -C(O-0R32 , wherein R32 is Cl.6 al kyl-
loalkyl; Dis a 5 to 10-atom saturated or
3&%%@32%&5 al kyi ene chain optionally cont ai niff GARE/H003
to three heteroatonms independently selected from 0, S
or NR4'" , wherein R41 is H O-(; alkyl, C3_6
cycloal kyl or -C(O-R42, wherein R42 is Cl 5 al kyl, C36
cycloal kyl or C6 or to aryl; R4 is Hor fromone to
three substituents at any c&%bon atom of said chain D,
said §ubst|tuent [ ndependently sel ected fromthe group
consfStPHESYHS 'eyereligfydroxvdewss alaylolaiey ieycies!iod- iower alkyl,
@rWyowdrrWyowyuowaﬂ Ryl ABWEOsIK C?fmﬁi@ |0\Mé}4 %@r@aﬁ% lwlr r allylthio-

| kyl | 0
'DWWi'f LT, %‘VE@P @%Q'@P@W ﬁ!éew cﬂﬁ}ﬂ of legfeg stqlq%@l
of : 81 rdpreddnid low&Ballyi qmm@hdﬂwr,a:k@ewm@ aﬂ@tﬁ’ﬂio-ﬂm’ér Gyl Bryl-

rA i
i aﬁ%ﬂmaﬁ@ 'O‘%’?{Za’@&ﬁ%ﬁ%ﬁﬂy %"gv? a?ve'ah{swahafﬂ{%?h'q:@mﬁ'gvlmcrwer
drbloékl R1 3 RO-L~LN, 7 NRA NR fto NRa R On R4 0 O 15
For nﬂk ?ep@éen Q(I’él%rgrcr}tgg)fwut :ﬂ}%@l |y acceptable salt,

sol vat e rein: Ro is a bond or
di 1 Borrmrewwu@mr allgl, hiystrdwydovagrenikyl optrbagriay alkyl, aryl-iower
a?% c'idrér%ﬂgalki}h '|cR~*E@ !k‘t?/l F18 e?rcy&B rf@ﬁ”a' ly substituted

i‘onal Tfuted aromatic
gr oup’ f@memt%lmermkya rhed @amwem alsplecatbmtylopven ptidylonmaintyower
Emt}p%bt uted aliphatic group, optionally substituted
¢l'ic group or optionally substituted aromatic group;

R3, R5remiesaris awer elirhaibnoidpeaelenitldwer aﬂp&loaolwaiyl yarylcarbonyl,
t )C al 3
|Swrs ‘aﬂ{%‘[&@lgho i, ary%{lléﬂﬂ?iyll_ Y&A;e(l) %N(I)J Eet gf ocyCI ylagzrfuleower

optionall P/ substitute
ghfoxycarbonyi
In another embodiment, the compound isa compound of Formula XXVI
P3 P2 ™
Y :
W. Q
N
g H
Formula XXVI

or a pharmaceutically acceptable salt, solvate or ester thereof; wherein

B is an acyl derivative of formula R4-C(O)- wherein Ry is CI-10 alkyl
optionally substituted with carboxyl; or Rqy is Cg or Cyq aryl or Cy.qs aralkyl optionally
substituted with a C+.s alkyl;

aisOor1;

Rs, when present, is carboxy(lower)alkyl;

bisOor1;

Rs, when present, is Ci.g alkyl, or carboxy(lowen)alkyl;

Y is Hor Cygalkyl;

Ry is Cy.90 alkyl; Ca.o cycloalkyl;



10

15

20

25

25 net hyl ene or ethylene), substituted with one
substituent selected fromthe group consisting of an
optionally substituted aliphatic group, an optionally
ituted cyclic group or an optionally substituted
iygﬁhkﬁgméﬁoup, and wherein the methyl ene or F&IHA2I6E21003
is further optionally substituted with an aliphatic
group substituent; or, WD 200611311628
PCT/ US2006/ 021003 Ih~ 5& R4, R 6, R8 and R10 are each
i ndependent|y hydrogen or optionally substituted
al i phatic group; is substit-led nonocyclic
azaheterocyclyl or optionally substituted nulticyclic
azahdtef &dy9 3Hkyl; o eysldadyhl |y substituted nul ticyclic

azahqmqgggy&%%@;grmug.v\her ein the unsaturatation is In
the ring distal to the ring bearing the RO-L-(N(R)-RY

C(O-)" N(R6)-R5-C(O)-N noiety and to which the
-C(O-N(R4) - R3- C( O C( O NR2RH iety is attached; L is
'C(O)" -(IZ(O)-, 'NRlC(O)" 8(0)2" or - NRlS(O)Z-,
and n isOor 'l, provided A0 when Dis substituted

_A, twﬂ[%&" ' ¢ and s optionally .substjtuted
al i pha |%"%r RJG?S ca:fogl(a e g?@ﬁeﬁgpa@,d%k%”ag]ﬁéuéw?@ With carboxy;
et AyCene); osGhstdreliylee with one substituent sel ected

fromyhe, QFo‘&I;JBffbﬂﬂﬁ!ES“ ng of an optionally substituted
al i phatic™ group, an optionally substituted cyclic

group or an optionally substituted aromatic group and
wherein the ethylene is fufth optionally substituted
with an aliphatic 15 group 3 bstituent; or R4 is
optional |y substituted aliphH&ic. |In another

enboq"tg ] %\@a/ mpound is a conpound of Fornula XXIV
M T REAK AN B or mul a 31V 20 or a

phar facieutdcalkylgneathet pirabKdo saht a % alrveanenberd@isiirgy, said ring
SUBRART sudMigs&! Qin i S, Q120 1628,

CT U§28%61§'5108/§ M‘[[, %Havﬁ?‘ig, 98@%33%’9 i%12, OR12, SRys, NHR+2 or
NR12R12 wherein Rq2 and Rq2’ are independently:

cyclic Ca.1s alkyl or acyclic Ciag alky! or cyclic Cag alkenyl or acyclic Cog

alkenyl, said atkyl or alkenyl optionally substituted with NH,, OH, SH, halo, or
carboxyl; said alkyl or alkenyl optionally containing at Jeast one heteroatom selected

independently from the group conéisﬁng of: 0,5, and N; or

Riz and Ri2' are indspendently Cs or Cyg aryl or Crqg aralkyl optionally
substituted with Cq.5 alkyl, NHz, OH, SH, halo, carboxyl or carboxy(lower)alkyl; said
aryl or aralkyl optionally containing at least one heteroatom selected independently
from the group consisting of; 0, S, and N;

said cyclic alkyl, cyclic alkeny!, aryl or aralkyl being optionally fused with a
second 5-, 6-, or 7-membered ring to form a cyclic system or heterocycle, said
second ring being optionally substituted with NH,. OH, SH, halo, carboxyl or
carboxy{lower)alkyl; Cs or Cqp aryl, or heterocycle; said second ring optionally
containing at least one heteroatom selected independently from the group consisting
of: 0, S, and N;

Q is a group of the formula:
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Ot R fxuR2 )tyPR2

Il -57- 10- 10 OIOx.1ZI1CICCp
yN-R21LX RRRL /~RRF2R2./F FR2 , 0 O10 ' FXFR2 B
Rl; -P-(O)rrRZ P-(OnMR2 0 OO ONR2 (OnR2

%;@?6306 R2 ; SR2; or S©..R2 msoorl; each Rl is
PRI 8f koxy, or aryloxy, or each RL is an HSIgape021003
atom and 5 together with the boron, to which they are
each bound, forma 5-7 nenbered ring, wherein the ring
atons are carbon, nitrogen, or oxygen; each R2 is

i ndependent |y hydrogen, al kyl, al kenyl, aryl, aralkyl,
aral kenyl, cyc[oal kyl, cycl@al kyl al kyl, cycl oal kenyl
cycl oal kenyal kyl , heterocyclyl, heterocyclyialkyl,

het er ocycl yl al kenyl het er Gar yls or heteroaral kyl, or

two R2 groups, 10 whi ch are d%nd to the sanme nitrogen
atom formtogether wth that nitrogen atom a 5-7
menber ed nonocyclic heterocyclic ring system wherein

any R.Eh&falﬂb?jﬁ%t@'rwls optional ly substituted with J; J
is alkyoo aral kyl, al koxy, aryloxy, aralkoxy,
cycloalk cloalkox het erocycl yl ,

het er%‘d?é 91 @ﬁ'ﬁ?){' OREt eﬁ%@lwi bythalpkgnally kebssifutén ditiosjg or halo;
am nogpqal kyl am no, 15 al kanoyl am no, aroyl am no,

ar al kanoyl am no, carboxy, carboxyal kyl,
car bR 4daidtIthemBols By Sfo, CriGhuo CHeGruny/CH(FAGYAY, CFoRus;

SNJJJFQPV B-R/Qr orStih Wﬁm \ﬂl@eréﬂqﬂq Sandofﬁ’ﬁ* [k eﬁ‘\l&gﬁﬁa} M@g%

I kyl, ,
SWF 63@370 a'}%&éltog @6&'5'& Satio 9@@@%%@%@@%& agyclichGen ekeenyt,

8t Qﬂ.yl ad dﬂm}/bﬁmnﬁw stﬁfsﬂM{e@mnﬂpNHQ &ﬁ}boéM halo or carboxyl Sa[d
rboxa cyano, nitr

F‘@}"rﬂ? & eQ{hOPB?Pﬁ%Y cgMagior r'ﬁ;ﬁﬁ a@h@&emm‘ ﬁ‘;’r‘ﬁCm%\M@éﬁ%dGﬂﬂy
Bomah ymoyp ;:orvd‘m;:h@bﬁ 0aByadkydr@gen is opt | onal ly

substd t ut with.hal o erei hydr ogen or
nal ogih SPoRHbBUN LB Y ArmPhe ol BAGOptenally
optstivreal Wih Substiliyt, utied oWt BHs bibhyatbykyl @ daysbxgadwenalkyl or
substituted with a further C;.7 cycloalkyl, Cg ar Cyp aryl, or heterocycle; said aryl or
aralkyl optionally containing at least one heteroatom selected independently from the
group consisting of; 0, 8, and N; |
said cyclic alkyl, cyclic alkeny, aryl or aralky! being optionally fused with a
second §-, 6-, or 7-membered ring to form a cyclic system or heterocycle, said
second ring being optionally substituted with NHp, OH, SH, halo, carboxyl or
carboxy(lowerjalkyl or substituted with a further Ca7 cycloatkyl, Cg or Cyo aryl, or
heterocycle; said second ring optionally containing at least one heteroatom selected
independently from the group cansisting of: 0, S, and N:
or Ry &nd Rq4’ are independently Cq alkyl which when joined together with N
form a 3 fo 6-membered nitrogen-containing ring which is optionally fused with a
further Cs.7 cycloalkyl, Cg or Cyp aryi or heterocycle;
with the proviso that when Z is CH, then Ris is not an a-amino acid or an ester
thereof;
when Z is N, then Ry is H; carboxy; Cis alkyl optionally substituted with
carboxy; CHy-Rig; CHR14R14'; CH(F)-R1a; O-Riq; NR14R14' or S-Rq4 wherein Ri4 and
R14' are as defined above; or

QX is a phosphonate group of the formula;
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A" is a bond; 25 R4 is al kyl, cycloal kyl, aryl,
aral kyl , heterocyclyl, heterocyclyl al kyl, heteroaryl,
het er oar al kyl , carboxyal kyl, or carboxam doal kyl, and
is ogtionally substituted with 1- 3 J groups; WO

&8s PCT/ 1152006/ 021003 -58 R5 and RGEPEFES2006/021003
|ndependently hydr ogen, al kyl, al kenyl, aryl, aral kyl,
aral kenyl , cycloal kyl, cycl oal kyl al kyl, cycl oal kenyl
heterocyclyl, heterocyclylalkyl, het eroaryl, or
het eroaral kyl, and is optionally substituted with 1-3 J
groups; Xis a bond, -C(H (R®-, -0-, - S, or -N(RS)-
5 R7 is hydrogen, aIkyI alkenyl aryl, aral kyl,
het er ocycl yl , heterocyclyﬁ%lkyl het eroaryl, or
heteroaralkyl and i s optjifanaRrlsy substltltued with 1-3
J groups; R8 is hydrogen alﬁyk6 aryl, aral kyl,
het er ocycl yl , heterocycIyIaDkyl heteroaryl,

e Lo L R

aoode.i s optionally substititued with 1-3 J groups; or R8

d £ th t t to which th
pountl MPoESVaShet? sllietfid kPRBodl B ol B 1 terms
RE, riep. st B E’Etamfnﬂﬂ Jemudghé tredpedtive tahmrib 3cid moetgrs as is

Rl B Wlr O oad B by O TR gl ety o o

deowdynd @prmuiaCCClis: - (O (O -, - S(O-, -S(0)2-, or
-S(O (N 1% wher el 51 ST @RS dgfln%a above Z is
al kyl, aryl| aral , , cycl oal kyl al kyl

het erocycl yl 4 het er gar yl
het er oar al kyN n ahy carbon |
atomis optjonally wherein R2 is as

defi ned above; ig oR*0 II10O-NH20 RO R9 is

al kyl, cycl 6al kyl, "aryl, aral kyl, heterocyclyl,

het elnauyaﬁieyleaitioyﬂmeﬂn,ethemompyﬁnd is selected from the group consisting

of:

b '

N 000 \
%o b ¥ |
cﬁfuh K H
o4 He o v
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het er oar al kyl , carboxyal kyl, or carboxam doal kyl, and
is optionally substituted with 1- 3 J groups; Mis
al kyl, cycloal kyl, aryl, aral kyl, heterocyclyl,
IyIaIkyI heteroaryl 25 or heteroaral k
gﬁrﬁgﬁggfﬁ substituted by 1-3 J groups, wherePfl’y mmnums
al kyl carbon atom nay be replaced by a heteroatom V
is a bond, -CH2-, -C(H(R71)-, -0-, -S, or -N(R11)-
R11 is hydrogen or C1_3 alkyl; Kis a bond, -0-, -5-,
(O -, -S(O-, -8(0)2-, r-&@“@ﬂ) wherein R11
s as 30 deflned above;” 2006/ 130628
PCT/t1820061021003 -59 T |s -R12, -al kyl - R&%pa

-aIkenyI - 4l kynyl @5&2 N(R12)
- O =Naal kyI)R17 H KN B@Ej@%
hydrogen aryl, ggé?a’

alkylldeny ol § heteigg?g kylld’ ) d i's
opt all $nuted with 153, J g oups a f|

al se t ogethel t he trogen to

they are b d, fornrggigg or bicyglic ring

§§s opti onal | slbst i t ut eds 1-3 J groups; RI10 |s

al k cycl oal kyl, "aryl, aral*%kyl, heterocyclyl,
heterocyclylalkyhﬁgﬁeteroaryl heteroaralk4I%
oBEQWy

carbo afkyl boxa doaI , and is opt:
subst 't Ut ﬁi&iﬂvér ydr ns J@groupqi
al %al aky ,oaral FE _

e

hat eraey lealky ete oaryl I

carbgxyal carboxanrdo tronally
substltuted wi M- 3 J grou 1
al ky)°, aryl, hepénoaryl, cycﬁw

6 ishydrogen,
or heﬁﬂhocyclyl

15" another eﬂbodinent the® C und js a*conpound of

Formula XXV '0 R7«R6 O R4 R3 O RL RsN Ri B y 110 NRN

RH & Y’ |

h;yﬂ*, ) .ON |
A Sy 1 .

o

OYN " '\/Ro ° |
o8 Raes



Formul a XXV or a pharmaceutically acceptable salt,

sol vate or ester thereof; wherein 20 E represents CHO

or B(OH)2; Rl represents tower al kyl, halo-1ower alkyl,
no- | ower al kyl, |ower alkylthio- |ower alkyl,

gyr(iﬁ‘" VEREE al kyl thio-1ower al kyl, aryl-Iower BFKYS2006021003

het eroaryl | ower al kyl, | ower alkenyi or | ower al kynyl;
R2 represents | ower alkyf, hydr oxy-1 ower al kyl
car boxyl ower al kyl, aryl- |ower 25 alkyl,

am nocar bonyl -1 ower al kyl or |ower cycl oal kyl - Coner

al kyl; and R3 represents hy@dogen or |ower alkyl; or R2
and R3 together represent di- or trinethylene
optionally substituted by 'fiydroxy; WO 2006/ 130626

PCT/ U52006/ 021003 -60- R4 r sents | ower al kyl,

hydr oxy-1 ower alkyl, |o al kyl - L ower al kyl,

car boxy-1 ower al kyl, ar al kyl | Aowver

al kyl t hi o- IomEx al kyl, cyamno-| r aI | t h¢ o- o YOwer

al kyl , ar r‘%lkylt 0- | ower gjm' kenyl ,
aryl or %i? 5 repreggﬁ¢®° roedkyl,
hydr ox kyl Iomﬁr alkylthldwfomer aIkyI aryl -
5 | owe alkﬂh&maryﬁ | oner kylth|6&Pomer al kyl ,

cyano- Iomer éfkylthlo Iom%r al kyl. or ®l ower cycloalkyl
R6 repré@@ ts rog@ﬁnor | owe aIkyI RY¢r@®pr esent

| ower algﬁ oxyd wer al k carbox Qwen ky!
aryl - | I-Iomer a r

| ower balkyl esen S Iomer al yD, ©
hydr o omer‘%lkyl »carb yl ower a aryl -\ ower
alkylf?ng RO repr ents | ower alkyﬁ%af I,

car box ower alkgﬁiarbonyl arylcarbony | ower

y

al kyl sul phonyl , ar sulphonyl | ower al koxycar bony} or
aryl -1 ower al ko ar bony 15H anot her enbodlnent

theg\ieﬂun |so%:arrpound of wror mul a XXVI P4 P3
«Qﬁ% %W@ﬁt@
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HOR YORSINNKkWH. BHHOH O R4 Ra a Formula

XXVl or a pharnmaceutically acceptable salt, solvate or
ester thereof; wherein Bis an acyl derivative of

1-C(O - wherein R11 is C-10 al kyl 20
g‘g{%&ﬁgﬁ" V substituted with carboxyl; or R11 PST/Ep20/021003

Cl10 aryl or C7_16 aral kyl optionally substituted with
a Cl.6 alkyl; ais 0 or 1; R6, when present, is
carboxy(l ower)al kyl; bisOorl; 25 R5, when present, is
Cl_o6al kyl, or carboxy(lower)alkyl; Y is Hor Cl_s
al kyl; R4 is Cl.10 al kyl; C3.10 cycloal kyl; WO
20061130628 PCT/ US20061021 003 -61- R3 isuglld-10 al kyl;
C3.10 cycloalkyl; Wis a group of fornula:f°NHy~ R2
wherein R2 is Cl-1o al ky| orf C3_7 cycl oal K i
subst il—l;'\u/b%d with carb ' > or Cl aky
aral kyl® or Wis a L, Of NfOrmul a: X
C3_4aial kyl ene t hat! Ui ns to
sai d ri%fg Cgrfb

Xi N nd, R2' o
f“@;ﬁfn(%:l ory ﬂi"enb red ring, optionally
sutI%j' ted W oh C@SSH; NH2; car boxgTy 2; OR12,
HES
SR12, NHR12 or e Sou ,
5 ‘ ’ 5
r\/ I HE_ Ot

or a pharmaceutically acceptable salt, solvate or ester thereof.
The surfactant in the pharmaceutical formulations of the present invention

snhances wetting of the present compounds by aqueous systems (as in @ mammal)
and lmproves the dissolution rate of the compounds to render a greater quantity of
the compound available for absorption than is available in a formulation of the
present compounds that does not include a surfactant. Any pharmaceutically
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NR12R1z wherein R12 and R12' are independently: cyclic

03-16 al kyl or acyclic C1_16 al kyl or cyclic C3-16

al kenyl or acyclic C2-1o0 al kenyl, said al kyl or

al kenyl| tlonally substituted with NH2, OH, SH, hal o,
SO 20 @ﬁ sai d al kyl or al kenyl optlonalIVTTf’US2006f’021l"J3

cont ai ni ng at | east one heteroatom selected 15

i ndependently fromthe group consisting of. 0, S, and

N, or R12 and R12' are independently C6 or Cl0 aryl or
C7.16 aral kyl optionally substituted with Cl_s al kyl,
NH2, OH, SH, hal o, carboxyl&pr carboxy(l ower)al kyl ;

said aryl or aralkyl optionally containing at |east

arreplableesudattanhisalimptoeds waitieg efttle prdsent cfcmtmnuhhse nrgalycmmsed

Cycﬁrﬂqﬁﬁgggarﬂ(}tps 09 su?ﬁbioangrrfag ei?tzﬁ mé@d% &C%[H{T‘ %HQ/:I ﬁ%}/l s%t@rsgaanc

Fiid, h mon@é]a;am)danﬂne 6dgcuente 7 - stelrduer esbrbitamg  faityf oachl a esters,

e Ebotn PR SRS B e Gl e e

ycol Cmqmg;z@qrw@tﬁerpypml mogogiear@®) aregiym orchain  triglycerides,

n

Pl e g ARk P e
Yrigtignieanstiiseysagd [@8. of : 0, S, and N, Qis a group

the fI'ﬁé 'Bﬁlaﬁfnaéég @,{PQ&M@@ oy%la%gg%oﬁégﬁ%&lﬁa\é b%zuse%' in

| Z Ri wher ei n
teepling a'r*ﬁyl ap# efhep %l?@@éﬁwlswéew opelldinal ihpss ubssoiciatede dvith

dﬁtﬁdbshmcmigranhﬂr for mrﬁolﬁéﬁjc Mé%?m%cinﬁt&r%a SDIB‘J@& %ﬁénﬁe of

Sgébefzﬁﬂfd@fs '@:@f?\'ﬁiﬁfﬁﬂw W@f r?UFélﬁS SAFeR ayto:@rr@ne diseases, viral

disehepe naaigkal ymﬂ%@&@g%urolc@k%l!ﬁ@ré&gé@er@{l\l@y| defrdé’fgy CaLrH"FFIt;s

al kyl -1s al keny!” or acyclic .
’g*#l{'éfﬂi‘}lm aglipip! fRSMe £f+9 aloﬁ@ﬁsufe%ﬁ??faﬁblrreylr%bs%fpp%&!wnd
ostrdidyabibRar d?sleasSHMeh@d oF thesc akb@eR| andSakerddR aleKibtedin U.S.

Jéfa t4eg1epch%gn ld%(ﬁnf Ontlgmrc]:orr[])gra?ed Irlleerg‘l?]t one het eroat om

Another example of a d|sease that can be freated using the pharmaceutical
formulations of the present invention is an inflammatory disease, such as organ
transpiant rejection, graft v. host disease, arthritis, rheumatoid arthritis, inflammatory
bowel disease, atopic dermatitis, psoriasis, asthma, allergies, muitiple sclerosis,
fixed drug eruptions, cutaneous delayed-type hypersentitivity responses, tuberculoid
leprosy, type | diabetes, and viral meningitis. Another example of a disease that can
be treated using the pharmaceutical formulations of the present invention is a
cardiovascular disease. Another example of a disease that can be treated using the
pharmaceutical formulations of the present invention is a central nervous system
disease, such as depression, cognitive function disease, neurodegenerative disease
such as Parkinson's disease, senile dementia such as Alzheimer's disease, and
psychosis of organic origin.

Other examples of disenses that can be treated using the phamaceutical
formulations of the present invention are diseases characterized by bone loss, such
as osteoporosis; gingival diseases, such as gingivitis and perjodontitis; and diseases
characterized by excessive cartilage or matrix degradation, such as osteoarthritis
and rheumatoid arthritis,
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fromthe group consisting of: 0, S, and N, cr R14 and
R14' are independently C6 or Co aryl or Cris aralkyl
optionally substituted with G _6 al kyl, NH2, OH SH
hal o, carboxyl or carboxy(lower)al kyl or substituted
WOLAOA¥G t her C3_y cycl oal kyl, 06 or Cl O ar yRCT/E§2006/021003
heterocycle; said aryl or 15 aralkyl optionally

contai ning at | east one heteroatom sel ected

i ndependently fromthe group consisting of. 0, S, and
N, said cyclic alkyl, cyclic alkenyl, aryl or aral kyl
bei ng optionally fused w t+6& second 5-, 6-, or
7-menbered ring to forma cyclic systemor heterocycle,
sai dOtheedbard in ithg dpeiatigy opeinpleal oy widistotbervese indichted, all

r I
nylrﬁl%isehs%p eﬂng gﬁlaﬂt{ltﬁg U P@ﬁi\’o{q enfd, 67 chI‘?aﬁtYafr{( y%ﬁd %@’f&% used
"Dtbe apgtificagon anelt elpioey alree fo sb@u un@ﬁ@tomj asi hegjng prodiial liry all

(ﬁgg thﬁﬁgp:one het er oat om sel ect ed
i epen ent y fromthe group consisting of. 0, 5, and
N; or R14 and R14' are independently Cl14 al kyl which
when joined together with N forma 3 to 6-nenbered
ni trogen-containing ring which is optionally fused with
a 25 further C3.7 cycloalkyl, C6 or CGo aryl or
heterocycle; with the proviso that when Z is CH then
Ri3 is not an a-anm no acid or an ester thereof; when Z
is N then R13 is H;, carboxy; Cl-6 alkyl optionally
substituted with carboxy; CH2-R14; CHR14Ri 4';
CH(F)-R14; O R14; NR14R14' or S-R14 wherein R14 and 30
R14' are as defined above; or Qis a phosphonate group
of the formula: WO 2006/ 130628 PCT1US2006/ 021U03 - 63-
Rl Rts R16 O wherein R15 and R15 are independently
Cr-zo aryloxy; and R, is as defined above. In the
above-shown structure of the conmpound of Formula XXVI,
the terns
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5 P6, P5, P4, P3, P2 and P1 denote the respective am no
acid noieties as is conventionally known to those
skilled in the art. Thus, the actual structure of the
conhaound of Formula XXVI is: RS DR3 NN W

WO e

LHT /11 H
b 4 In another enbodi ment, the conpdiid’52e06/021603
selected fromthe group consisting 10 of: N6, P, 07 N

n~II~I1T(N \ CO" 0 QNaO\w'V-1 C~NO 1\ NY
Il N1 trf~nO00O J, Yoanf PNaNIIIl 0 O
11Y NO ck~ a" LX.n NIl o-y at 5 -~ nyi+ W

2006/ 130628 PCT/ US20U6/ 021393 -64 s~Fyay ~ acs y | X

a ,I 1 po ~o
PP-P P P DETAILED DESCRIPTION

The present invention provides pharmaceutical formulations comprising at
least one {one or more} compound of Formulae {-XXV| and at least one surfactant.
Such formulations can be useful for inhibiting HCV protease and/or capthesin activity
and have good dissolution characteristics to facilitate absorption of the compounds
of Farmulae 1-XXVI1.

Suitable compounds of formula | are disclosed in PCT [nternational
publication W003/062265 published July 31, 2003. Non-limiting examples of certain
compounds disclosed in this publication include:
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enhances wetting of the present conpounds by aqueous

systens (as in a mammal) 10 and i nproves the
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phar maceutical ly WO 2006/ 130628 PCT1U 520061021003 -67
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or a pharmaceutically acceptable salt, solvate or ester thereof.

In one embodiment, the HCV protease inhibitor is selected from the group

e
SN
" N NH,
H H
Ty q
O =
A

and pharmaceutically acceptable salts or solvates thereof.

consisting of

Formula la

The compound of formula {a has recently been separated into its
isomer/diastereomers of Formulas |b and Ic. In one embodiment, the HGV protease
inhibitor is selected from the group consisting of the compound of Formula |c and
pharmaceutically acceptable salts or solvates thereof as a potent inhibitor of HCV
NS3 serine protease.

CHy \«,’CHS CHs \:{CH3
R H O i H o)
OW/N NH OﬁrN\)JYNHQ
N N :
CHzH H HsH H z
CH4 3N\H/N o o © CHSG\F-NYN\/&O © [Oi
CH; O, o CH; O A-cH
3 3
CHz CHy CHg CH
Formula b Formuta Ic

The chemical name of the compound of Formula Ic is (1R,28,58)-N-[(15}-3-amino-1-
{cyclobutylmethyl)-2,3-dioxopropyl]-3-[(23 }-2-[[[(1,1-
dimethylethy[)amino]carbonyl]amino]—S,3-dimethyl—1—oxobutyl]—6,6—'dimethyi—3-
azabicyclo[3.1.0]hexane-2-carboxamide.

Processes for making compounds of Formula | are disclosed in U.S. Patent
Publication Nos. 2005/0059648, 2005/0020689 and 2005/0052800, incorporated by
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har maceutical |y acceptable salt, solvate or ester

t WEREB315%8 one gnbodiﬁent, the HCV protease i MiIHSgen21003
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N,00 O5 Ali of Fornmula la and pharnaceutically
acceptabl e salts or solvates thereof The conpound of
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enbodi ment, the HCV protease inhibitor is selected

fréferdntdRe@ioup consi sting of the conpound of Fornula Ic
and 18?£harnaceutically acceptable salts or solvates

t her SP-481U59 SxEBRIES 51 iRHS Fompougey of Nsguda fij gndl methods of
piakingaBe sarblaralibBoddd3NA002/08256 and in U.S. Patent No. 6,800,434, at

col. 5 through col. 247, incorporated herein by reference.

Non-limiting examples of suitable compounds of formula Il! and methods of
making the same are disclosed in International Patent Publication WQ02/08187 and
in U.S. Patent Publication 2002/0160962 at page 3, paragraph 22 through page
132, incorporated herein by reference.

Non-limiting examples of suitable compounds of formula IV and methods of
making the same are disclosed in International Patent Publication WQQ3/062228
and in U.S. Patent Publication 2003/0207881 at page 3, paragraph 25 through page
26, incorporated herein by reference.

Non-limiting examples of suitable compounds of formula V and methods of
making the same are disclosed in U.S. Patent Application No. 10/948,367 filed
September 23, 2004, and the preparation of the compounds are detailed in the
experimental section of this application set forth hersinbelow.

Non-limiting examples of suitable compounds of formula VI and methods of
making the same are disclosed in U.S. Patent Publication Ser. No, 2005/0085425 at
page 3, paragraph 0023 through page 139, incorporated herein by reference.

Compounds of formula VII-X are disclosed in U.S. Patent Application Ser.
No. 10/993,394 filed November 19, 2004, and the preparation of the compounds are
detailed in the experimental section of this application set forth hereinbelow.

Non-limiting examples of certain compounds of formula VI! disclosed in U.S.
Patent Application Ser. No. 10/993,394 are:
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or a pharmaceutically acceptable salt, solvate or ester thereof,

Nonlimiting examples of certain compounds of formula VIIi disclosed in U.S.
Patent Application Ser. No. 10/993,394 are:



N: Op
N OH

H
H
N N HN O

NO
P
oy

N
a
S
0O NNr

OH N HN OH
N N HN OH
s 5r

OO0
Sr

HOQ\ NS S
HH
O Sr

N N N,

i\ fpl

IN-Nr A N AN YN

NN ~~sr

J

H NN,
%

N
O
O

0

N5 s
‘rwsm}mpzw(}s

N
DNS rJ~ NH HN oH P&

N

ooJ Ol
I
-138-

0

p Jcrr
DNS NN N HN :

N HN CH o.

1655
WD 20061130628 PCT/ US2006/ 021003

- 139 -




0O IN~\I~-N INFN Sr 5r O .OOHO. O \N 'NW L N.N

PYNPW HNOH O MHON_NN, M NS a~Sr | pHCH NN
NFIN\NIV-NFIN O Ogr pSo00 NN HN OH | \
HK OM FONNNYNH O 1S 1--Np~OVNLHN: OH
W%Z[N()fﬁ@ﬁ@ﬁq\l r~O~0OIl/ ~0~0j and 5 or FCT/US2006/021003
phar maceutically acceptable salt, solvate or ester
thereof. Nonlimting exanples of certain conpounds of
formula VII! disclosed in U S. Patent Application Ser.
No. 10!993,394 are : 1 WO 20061130628

PCT/ US7006/ 021003 -139 -140-




H |
,0 HN

Sr

YN O
TNHHNoO N

r~ H H NPEIYUSRPI6/021003

P HNHIN
PCT/ US2006/ 021003

HN OH Ol
rsro
/o N

rq
\
r

N
N
9
CH3
H
, 5

I —

0628
r

N N
N N
N H
5 N
13
5

N
N
T
/
N

r
5
/' N

|
o
NrN  yN WO 2006

N
H
i {
&
0
i/ NO N

/
@)
N~
WP RYR1H6

- 141 -

and

or a pharmaceutically acceptable salt, solvate or ester thereof.

8

Nonlimiting examples of certain compounds of formula X disclosed in U.S,

Patent Application Ser. No. 10/993,304 are:
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or a pharmaceutically acceptable salt, solvate or ester thereof.

Compounds of formula X are disclosed in U.S. Patent Application Ser. No.
11/065,572 filed February 24, 2005 and the preparation of the compounds are
detailed in the experimental section of this application set forth hereinbelow.

Non-limiting examples of certain compounds disclosed in U.S. Patent
Application Ser. No. 11/065,572 filed February 24, 2005 are:
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Compounds of formula Xill are disclosed in U.S. Patent Application Ser. No.
11/065,647 filed February 24, 2005. The preparation of these compounds is

disclosed in the experimental section of this application set forth hereinbelow.

Non-limiting examples of certain compounds disclosed in U.S. Patent
Application Ser. No. 11/065,647 are:
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Compounds of formula X1V are disclosed in U.S. Patent Application Ser. No.
11/064,673 filed February 24, 2005. The preparation of these compounds is
disclosed in the experimental seclion of this application set forth hereinbelow.

Non-limiting examples of cerfain compounds disclosed in U.S. Patent
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as, but not limted to a pyridine or imdazole, and an
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eobrg"hedi un f ol | owed | YePHi | i zatji on. Acilds and
Nivhi ch are genefa Q%' i dered suitable for the
for ion of pharnaceJt| aNI useful salts frnom basic

(or aciA+C) pharnmaceufical conpoynds are discussed, for
Ooqgiaﬁﬁ PCTU8230610 00 - 35 Egzgle by S.
|

of P nces (1977)
66( 9. NP Gbuld Inter Perfal ~J9  of
fharﬁe&éutlcqf(1986) 33 201- 2% Andegfson et al, The
N%e of Medicinal | Ch Py (1996), Acaden1c Press,

in The Orange B‘ (Food & Drug

AUnlnlseratlon wasnlngton, U C/~on thei T wWebsite); and
Hei %h varriII r putth ( Eds. ),
qﬁﬁr (i cal _

S,
Selec o Jan 7002) “of Pur¢ and
\@Il@QMChen1stry, %39 3%$W Thes

, di scl ogsures are
Bt at ed herein by relég, e thereto. Exenmplary
ci'ld dition salts ipclude et ates, adi pates,

alginages, ascorbates, aspar tares, benzoat €3,
benzengsul f,orfates, bi suifa ,u 10 butyrates,
cikt pat &9 ¢ orat es| ca

cychepentdneprpi onat ps, di ., dodecylfsul f at es,
et hakeSul fongfes, funprafes, QQFMCoheg anoat es,

et] wophosphat es, hei €i§ &s, hept anoat es,
oat es, hydrochl ofid ydrobronldes

Nydr ol ogirges, A-hydroxyetnanesuv&undteb factat es,

mal gat es;—  net amequfonat ulfates :
2- h tofrat £ nﬁ?ﬁe e$, 15

oxal ~Sopfanpat es, pectlnat efs Pates
3; Qpeﬁy#mroplqnates pho phatceisrdH pi cfjates, pivalates.,
[:Ef’ mat es, sallcylates.%§ nates, sulfates,
ul f ghat es (such as thoéel ti oned herein)

tartaraces, throcyama tof uenesul-fomates— {al so

kno ai:i%%syiaxes,) undec noates, ;he | i ke.
< nz:‘ N ﬁ‘j‘/”\/‘% %N
o a
[

o NH Qo O .NH

N MNH S‘/ \\'r
s

0

L) o

o D
Q
@E\\S/\Z%FNHNH : ‘\ /J,\NH




5

Exenpl ary basic salts

i ncl ude anmoni um sal ts,

al kal i

nmetal salts such as 20 sodium lithium and potassium
salts, alkaline earth netal salts such as cal ci um and

' salts, alumnumsalts, zinc salts,
g&g&ﬁ??“%%ses (for exanple, %@%

benzat hi nes,

di et hyl am ne,

di cycl ohexyl am nes,

organi c an1nes) suc

{%ﬁg}gﬁfﬁﬂoos

hydr abam nes (formed w th Ns3%-bi s(dehydr oabi etyl)

et hyl enedi am ne),

N- et hyl -

D- gl ucam nes,

hknethy¥\D-qucan1des t-butyl ahlnes pi peraz
phen I c @e yhan1ne chollne ha n1ne
mf}&r%& fs”s ~stch |as y |ne e “and
I|ke T i trogen conta|n| o) o-oup may be
uarfeﬂﬁlzed flwi th agent u@h’és | owdr al kyl
ee “fret hyl , ethyl, pro Ad butyl chlori
br es and Iodides) di al% sul fates (e.qg.
diethyll/dibutyl and| di anyl surfates) [ ong
hal i des . g yl, auryl nyr, cansd st eg
chlo{:gégzys ﬁ and | }%ﬁé
(e.g a phenethyl br and oth
2@051f30628 P /USZOOE;lOZ;LQ,OBU N*357 Alll such 3§
<2g & salts are |ntendéﬂq Mbe phar maceuti G
cé bl e salts withiln the pe of the invern
aci d andybase salts, as well as/\esters and sg
are consiydey e qU|vaIent to thg eeOferns of
cor cofpounds for g%dﬁ

espond
5 Pha Teut | aIIy acq

ggzp&yﬂﬂs i ncllude the

St ers obtained I
, in which the n

ept abl €T s the pr
fgLLoﬁhﬁﬁ grou s (1) ¢

Dy ication of the
lonﬁeﬁéggnyl noi ety of th

carboxyhre aC|d porti ¢

bn  of the e@ter groupl nd

selected t gai ght or branc Gh nHaIkyI

exa h’“propyl UV Yor =Bt y

alkox r exampl e, thyly, ara

19 ex aple, be zyl), aryl&xya%k?i (fonlexanple
| fret hyl ), aryl e, phenyl opt

mbé uted with, for exdnﬁl hal ogen, Cl-0a

G . 4al k6Xy: of —amno) ;[ (2) Suffongre esters, s

al kyl - orarsal yksul fonyl (for -exanpl ep 4

net hafasut heny! Y ~3) amno d@é{” SY(+6r ¢

L-val o1L- 8l euc | ate®esters

0- ydf - or riphosph euﬂsP 4. Thejj phosphs

fﬁﬁgﬂ Mye further esterzf[e eﬂ for exanple

al % or reactive derivati

T s H o "
N N,
Lo oy I I

or a pharmaceutically acceptable

Compounds of formula XVIi are disclosed in U.S. Patent Application Ser. No.
11/064,574 filed February 24, 2005.

salt, solvate or ester thereof.

i ne, 25
and salts
t he

hal i des
des,

di met hyl ,
chain

ryl
hal i des
ers. WO
cid salts
ally
tion. Al
| vat es,

t he
ilnventi on.
esent
arboxylic
hydr oxy
e

is

(for
1),

kyl (for

ionally
kyl , or
uch as

xampl e,
and (5)
te esters

a Cl-20

The preparation of these compounds is

disclosed in the experimental section of this application set forth hereinbeiow.



th

ereof, or by a 2,3-di (C6.24)acyl glycerol. In such

esters, unless otherw se specified, any al kyl noiety

present preferably contains from1l to 18 carbon atonmns,
r aLly froml to 6 carbon atoms, nore
%§3@¢%%§aély from1l to 4 carbon atons. Any cyd?UUFVquHM3
noi ety present in such esterg-20 preferably contains
from3 to 6 carbon atons. Any aryl noiety present in
summremhmhg cpaApREabl Wé?@"ﬁ”do%%?ouﬁd@héf%i g50 he
A é_nP S s of Fornul.ae |-XXVI can exhibit i Hﬁﬁégfo?ammt
PRACEY]N 9r3ﬁﬁﬂéﬁm4§gﬁﬁﬁ65|n i nhibitory act|V|ty

Phar maceuti cal Iatlo cont ai ni n, &hese onpounds
can possess ut|I| in.tr atlng hepat i i rel at ed
di sorders and/ si n-asso ers and
may be used b ing a the 9 C

effectiv

formul at i

eca h |nvent? ph@Tnaceq |cm
qéﬁfn patle havﬁ di séase or
di seases ndgﬁﬁ need of such at re nt. The
e

phar maceut i cat<«for mul ati ons of the

sent i1 nvention

are suited for treatnment of infection by any of the

ge
in

di sease produa PESponse to %f

(Hol I and,

not ypes of HCVRfHCV types and subtypes 30 gy differ
their antigenitjty,glevel of vire §e effity of
therapy

patitis G ypln by direct

sequencin f %ﬁe prod'ct fromitthe Roche Anpticor Test:
nethodoL " WD 2006'130@2 20061021003 -358
appl i cati‘dn*“teoh# Sout h Austral farf? ul ation,"

Pat hol ogy, 30 192- 195, 1998). The nonmencl ature of
Si mmonds, P. et & ("CI S|f|cat|onHQf%hepat|HJS C

virus into six Jor otypes and a ri
subt ypes by anaIyS|s reglon
J. Gen. V'roI 29, 1993) i used and

classifié tes I N0 SIX ' Ngenot)qpes
t hr ough tmo or nDreHﬁ subtype§ e. g , 1
a, 1 b. Addh i;onal genotypés uy- i@ d 11 have been

proposed, hoWelier the phylogenetlﬁ asis on which this

classification i s

sed has been que§:rpned d thus

types 7, 8, 9 an %11 [ GFates have b £n reas gned as
type 6, and t es as type 3 aIIerle
X et at, "d ' of hepam arg ants in
Si X maj or &t ype ased on a alysbs of thé&zenvel ope 1
and none%?gﬁt 513 genonac |on and conpl ete

pol ypr ot€l.n,, Se yences, . % oh 78: 45-51,

1997). The nﬁﬁ@m genotypes have hcw




been defi ned as havi ng sequence simlarities of between
55 and 72% (nmean 64.5%, and subtypes within types as
having 75% 86% simlarity (nmean 80% V\hen sequenced in

?@MIQ ,ggion. (Simmonds, P. et al., "identi ﬁ*b‘ﬂ%}sﬁu‘ﬂﬁoz1oos

genotypes of 15 hepatltls C by sequence conpari

in the core, El and NS-5 reg$ﬁg{1 . Gen. Viral.
75:1053-61, 1994). The fornu I ons of the invention
may be used for the treatment of HCV in hynmans |n
monot her apy node” \eir in a conbination ther\apy (e g,

dual conbi nati on gl | e conbi nation et uch
as, for exarrp ewf Nl Pn;atl on wt h

and/ or i nunondd %ltor agents E,xargpl es of su h
antiviragl d/ oY i mmuonodul at or ager‘ﬁt’s i ncl tide

Ri bavi rier” (Fif'ofh Scheri ng- Pl ough™ tion, Madison,
New Jer se;?)“’a “Levoviri nTMFéFf?Bom I O Phar maceut i cal S,
Costa Mesa, California), 406TM (from Vi r opharmma,
or ﬁobalmmcwuﬁdallyﬁchentab%egmsyduvgeioa)egtek§|e$eofl4803TM (from

| SI %gh eutl al s Cj‘g(gl sbad, California),
Hept a2Vhe S( 4 oA laRh Yy g2 misalorsdein i at s Pradsipridr Patent
Aﬁmiuatlad@er MY, 49/608 L ﬁlﬁh\ﬁﬁfgtu%ﬂpﬁé‘(ﬁm‘ﬁ%t @ce% at:on of these

ng@ Massachuset t s TRynosi n'TM (f rom
C%ﬂ%‘? elft fiseosed dp ihapwsrimenial fsecm:a)of tw@xapmfmem set forth
héryﬁmbmAPhar maceuticals, San Diego, California),
I\y])henol ate nofetil (f rom Hof f man- LaRoche, Nutl ey,
1) @5‘9‘9 eXamdes é%fdiﬁﬂ(asuchmaeundsomsekmapl ie, U.S. Provisional

Pét@hﬁA;ﬁ[ﬁfagﬂ?\;BPﬁ? %dSr%ﬁr .gron al pha 30 conj ugat es)
i

and the ntetferon al pha conjugates” are
interferon pha nDI ecul es covalentl wAttached to a

PEG nol ecul 2% il ustd athve PEGinterfefon al pha,

conj ugat es@\lﬁg tegferon al pha- 2 Rof 5 féom

Hoffrran a- 20}96 Y NIl
;ﬂ Hfo

Nln he)f
p I a edant rferon aI pha 2 e. ., s Yol d under the

trade arré|\PegasysTl\/p, interfe onOaI ﬁha 2b (IntronTM
from Scheri ng- Pl ough Corporation) he form of

pegyl ated i nt\érferon al pha-2b (e.g., as\gold under the

trade nane PE Intronfﬁl\/polnterferon al pha- 2¢c. (B rofoor

AIphaTM fr efﬁiln er §5 ILngel heim I/ng Ih

Ger c nsgns |T‘hfoe on as %ﬁ\ﬁ)& Nig O
curn@ nT

nat

P aconsen oen
i at ert eron al phas (I




Angen, Thousand Caks, California). The fornulations of

the present invention can be adm nistered in

conmbination wth interferon al pha, PEGinterferon

al pha conjugates or consensus interferon 10

C y or consecutlvely at reconmended d ;
f‘g’rfﬁki (gﬁ%% ation of HCV %Ement The comrerg?ﬁgséﬂ(mmﬂs
avai |l abl e forns of |nterfer al pha |nclude interferon

al pha 2a and terferon al pha 2b and al so, pegyl at ed

fornms of both aforementioned interferonyal phas. The

reconmended geHof o N'FRC]\I—A | nterfeﬁg}l;ha ab o

(coprerci al | cherlng-

adm' ni er g 5 abcut s |rp;eq15 all 3 UNZ
HS fo\ 24 vve Por [

re@ter The ecorrmende oS ge :of PEG T NTRON

| nt erf eron-al pha 2 pegyl at ed (com’rer/c}\al l'y avail abl e

from Scheri ng- Pl ough Cor p. )\/a adm ni stered by

subcut aneous injection at 1¥5 ntgl kg/ week, within a

range of 40 to 150 ntgl week:= fop ap | east 24 weeks.

The recomTende dosage of '

20 (comerci al] y avalH ablie ro

sef exon al pha 2a
i rﬂg‘\‘Roche) as
adm ni st er ed by" o intra .e'
i njection at U( 1Om: M) I TIWis for at | east 48
or al

to 52 weeks, ernatilvely 6M U TIWfor 12 weeks
followed by 3BMU TIWfor \36 weeks. The recomended
dosage of PEGASUS interfeson al pha 2a pegyl at ed

(commercially avail able om o ma® n-La Roche) as

adm ni st ered by subcut an BN 25 180ntgl | mL
or 180ntgl Q. |s a vve k r ragklgt 24 weeks.
The reco N i nt eron

al phacon-1 (c |@I I aval I abtre from Angen) as

adm ni st ered by cut us injection at Ympg/ TIWis
for 24 weeks for first t| treatment and up to 15
ncglTI Wfor 24 weeks for ‘responsive or relapse

treatment. Optionally, Ri b b a csynt)hetl c
nucl eosi de anal JLaue with 3% t vl ags a broad
spectrum of vi ruuses | HCl ydi Jcan ge @ | uded in
conbi nat i o@ftn N and the C\&Apr ot ease
i nhi bitor % ed: dosage of ribavirinis in a
range from 600 to r day for at |east 24 weeks

28 P J520061021003 Il (commercially
or a% %g%%ﬂcg elsf"ha‘a\‘i’f\fiaﬁﬁ‘loﬁq?ﬁii@n tBersef.i ng- PI ough or

ds b@ﬂ“fbl‘ r
CCEE@.pﬁun rﬂu[Ep?(Z)ég%{ef :‘Eﬂ%]:pe% A co%rl §8V'§‘P”f" Latent

|1 O
App&ﬁaeﬂogoﬁ%uﬂg Bpra73d fied May 20 2004 The preparation of these

compounds is disclosed in the experimental section of this application set forth
hereinbelow.

Non-limiting examples of certain compounds disclosed in U.S. Provisional
Patent Application Ser. No. 60/573,191 are:



Formul ae |-XXVI, as defined above, together wth one or
nore surfactant. The 5 fornulation can further
conprises one or nore pharmaceutically acceptabl e
@ﬂhh‘ﬂr@%é and optionally other therapeutic agghtgsRRG21003
arnaceat ically acceptable carriers and excipients.
Each exci pi ent nust be acceptable in the sense of being
conpati ble with the other - |ﬁ§red|ents of the
fornulation_and not injurioys to the manmal in need of
treat ment. ' ne enbodi frent, the ant is at
| east one phar uticaIIy dcceptabl 3 actant orl at
| eagt one acidi dgent or both. e i red or
needed, s ahl ngEtlers and oth e c ple S sudh
as bi nders, dl "dent | ubri ¢ants, ano dPsi nfiegrant s)
may alﬁonbe?tncorporated in the}borﬁﬁTatlon These
ad11vaﬁi$ Carriers and ex0|p|ehm ¥ wel|l as otherd
are| descr rbed herelnafter 15 "Sur tant", as used

her g, re.eu to—an—aditvait uateria! t hat reduces|t he
cont act angie® en the active drg onent and |t he
env| r onment % Mse in a nannal y,al so be
referred vqx},agant éﬁ%ﬁﬁ) dLaeases
rqulrlng os ges of the pre suc¢h
as I So Manced by i nproving t Hébsor t|on rafe
of the‘£ nds t her eby |npro%g me extent of 20
absorptlb of t he conpounds|in”al The surfactant

in Lhe pharnmaceutical fornulation of the pr esent
i nvention hdntes wetting of the g;e§e T compounds? by

aqueous systle S in a mapmal ) andl’ ves the

di spgol ution Zﬁ&%ﬁoﬁ coprpounds t greater
quantity gg%r*h Uﬁﬁ=avallabl q;ﬁaﬁ* t han
is availa Y mul ati pn of s€se t°conpou1ds

that doegs %ﬁﬂ‘incl e a 25 purfactaptt Any ||

ph rn&ébuzﬁeelly accept abl ef surf gnt that inprove
wetlting o he present conpoundgfgay be used.
Parfticularly syitable surfactants incl ude sodi um

U

lauryl sulf aric acid, nonoet i ne,
doclusat e sodiaum rbltan fatty aci d Qes s
poljyoxyet hyl eneisdr i tan fatty acid e t hoxyl at ed

al ijphatic ofnolis, fpropylene gly ﬁn o apryl at e
gl ycerol nono tBar a , nedluntchaln t |glyc I des, BO

poljyoxyerhylEne al kyl ethers, dtyoxyet ylene
st garat'es” 'n one enbodi nent, t | trfactant is sodi um
layry sulf . I'n anot her ¢nbodi meniy the surfactanf is

a [potyoxyettytene-sorbttan—fatty—actg—ester—In-ye
anat her enﬁgﬁzaggt, the sur|fact ant W9\2g0§1130628
PCT( US20061 Z‘gﬁf i 5 .
N Mo, ﬁ ﬂ
G ?lt s @\rfw ﬁr v
0
0

Q

O | HH
g ‘;b oés‘é/ﬁj




- -361 is PEG 1-PEG 9-1l auryl glycol ether. These
surfactants may be used alone in or conbination in the
pharmaceutical fornul ations of the present invention in

a unt of about 0.1 to about 10% by 2&
ag%ﬁ%ﬁgltgﬁgbout 5% by wei ght. Acidifying ageﬁ?cg éﬁ%“”““
to an adjuvant naterial that |owers the pH of the

formul ation. An acidic pH emfronment may i nprove the

st abi ity of fhp present — conpounds Anv
pharmaceutlc ceptable aC|d|fy|n t that

I npraves sta@ll the priesent cd%b Jmay be

used.| Parti cul e dci di fying gentls nnclude
tartgric adigﬁ;é 0 bbc aC|d C|tr|[3}#j¥d I ¢ aci d
| actifc acid nic acid. In onerefbod nent t hie

aci diff ykinhg a ent |s artaric |acid. These 10 aC|d|fy|ng
agents F%ﬁ used alone in qgr é%ﬁ&iaﬁtlon in the
pharnaceut formul ati ons |of tHe._present invention
i n a[totda oulu' tof—about —OTt—-to—=about ~x0%by—weight
or alout 1 tOYHe wei ght. Carrier feft 0 a
substiance t hat~ysdal by mekes tup the nﬁ%ggy onti on of

the |conpost iggﬁp age fqrm Syt ab|

I ncl gde ceﬁgﬁgdees ueh as 1§ nicrﬁgéﬁsge

cel l Ul ose; sygars such as | actose, sucGhoSe, nni t ol
and sorbLt ww and starches sucﬁia ﬁfﬁ derived from
wheai , cdﬁ%iﬁrice and pot at o. Theﬁ%ﬁﬁunt of carrier |in
the fornmul ation can range frgm abo 10 to about 90%|by
wei giht of thegt formul atit on, or gbQUT\ 25 t 0 about
75% by wei ght, ﬁf out 30 to about 60§6b%;§Meight qg
about 12 to abo 609 bX wei ght. In one dienment , tlhe
carrier is %S%gg%c crystal line cell gﬁkr ﬁnders
refefs to su es X ARat bind or "gigg/&

t oget her and®yake them cohesive by feriii ng anules
thusiser vt % the "adhesive" i hesMornmul ation.

Bi nders afidlcohesi ve strength al r&ady Javailable in the
di | uept—or—bul king—agent. Sl table binders include

AR

=

sugars such as- e, sucrose and c sweet ener|s;
Harmesdenvaj Mwat corn riceaan ot at o;
natufal guns s c [ gel ati n and_t nagagant h;
deri yatives m§§??§%%h as al gini i 8, odizum
alglwate and, a n|u caIC|un1aIg|nat cel lullosic

mat ef Luch as et hyl cel lul o °an&’sod|um
carbax&ﬁé{ﬁ%ﬂcellulose and )2%2

ch YC@
o %y » ?A I




hydr oxypr opyl nmet hyl cel | ul ose; pol yvi nyl pyrrol i done;
pol yet hyl ene gl ycol; waxes and 30 inorganics such as
nagne3|un1a|un1nun13|llcate The anmount of binder in

| ation can range fromabout 10 to a 0
W%/{;g%’fg{wﬁ%of the total formulation, or about 3?1{52&)(%21003
about 75% by wei ght, or abgut_30 to about 60% by
wei ght, or about WD 20061130628 PCTI U520061021003 -
362r—12-to—abopt~60% by weir ght— T gnezyewbodiment, 1 he
bi nHer is afhy\ | actose| @ |denﬁékﬁéjﬁrs to
mat eri al t hat™pr ert s, caki hg and i npt, es, tshe, fl ow
chalacteri stj tions, so that~f" P~s=snpot h
and unifornbL?&%bagge:glidewts incDLg%:§i|'cbn di oxi de
and| tal c. Thewanmount’of gligdent in for ation ¢an
range romuabout 0.1 %to %y wei ght of the
total:§;§ﬁ§£§tion, or fron1abggE§/EE‘ about 3% by

Lu

wei ght . i cants are substances’a ded to the dosage
formto enablet tablet, |granul esg a{&is$fter it |has
been conpres§§ rel ease fron1thelﬁb di e by

redici ng frictjian or wear Sui tabl e | U] an{s # ncl ude
metal lic stear ~as 10 magnesijuny sy ear téﬁ
cal:iun1ste§$;g§?S\§;gPaSS|un1stear§#érg@?ea ic aci d;
high nel i Ag"poi nt waxes; and wageer”ys8l ubl e tubricants

such a i-tHaci d sodi um chl oby "odi um benzoat 4,
sodium e, sodium chl ofi de S®dijum ol eat e,

pol yet hyl ene gl/_yr‘nl s and d'll-] ne- ' e
usual l'y addedh@m_EZF very | ast step Uh%gr§£$

conpr essi on, si.nc hey must be present._o he surfgces

of the granul e ih &5 between themN iﬁigparts of
the|tablet p . aTh nmount of | ubriga nlt be

formul ati on EQFﬁllbang from about 0. 1.t d,about10% by
wei ght o hé?’ornulatlon or f aBout 0.5 to abqut
5% by S|ntegrant ref Fgggaterials addedq to
thelf rnul nto help it hreak a (di si nt egr atle)

and rretease lH- gdrug—Suirtalyte disimtegrants 1 nciud
st afches; "cor't @s\ wat er sadl ubl e" notfi ' st arches

such as sodi boxypet hyl| starch; Naturgl cand

syntihetic “Legust bean, a %ﬁ%xgun]
traqacanth ocel | uljose der es ‘suth ‘as
nethylcel odiun1carboxmnegpwlcell | ose;

nicroc kgne cel I ul oses =il 1 nked
nic# I|ne cel I ul oses |su s sodi um
croqcarneF al gi nates such as al'ginic_acid and

di I { C
sodijum a glngréizigays %IN

SO B




25 such as bentonites; and effervescent m xtures. The
anount of disintegratt in the conposition can range
fromabout 2 to about 15% by wei ght of the formulation,

out 2 to about 10% by wei ght. Col or|
g“‘”{"mg’b@g. de coloration to the formulation o

dosage form Such excipients can include food grade
dyes and food grade dyes ads®#itbed onto a 30 suitable

adsor bent _such as clay or al um num oxi de.

:PE?:’HQZOOGIOZIOOS

The anpunt of

the dol oring gnty-can vary firom about_ Q o about 5%
4!>nulat|on or from a-dﬂ} 0,1to

abouti 1% .....[ A . H . W@ 20061130628 P NO 61021003
- 363-] Sweet H(}ag , “Travori ng ntie Yy Syapi Mzer

by wgi ght of t

ant i gxi dant s~and pr e rvatlves may a

unit {dosa roms. The bul k qonp

wher ¢ apprppfiate. ThE term phar maged@si€al fornul ati g
enconpayggz th the bul k forjmibatj-onand individua

FPuded

nis materi al

n

n

i ndi vidual dosage

fornulatlons %:Eﬂ nventio
adn1n|stere ient Mavenousl y,
trangdermal |y er t he phar
formyl af i |sm|n a unit dosage
prepar a IJ[s subdi vi ded intlo iﬁfg
doses cont &mning approprlate quant rd

t hat n_fornmed infon i f i g
unitg. An ill st gtiyve dosagg unit isa ﬁ%:ﬂ dosage
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formul ati ons of the present

invention may be produced via a dry blend processor a

el zgtc,%%ﬂzét i on process and

filled or conpress '
F?]é/g’@fogomzwus

capsul'es ‘or tablets. Capsules (either solid-fi

sem -solid filled or quw(ﬁ{ IIed) are speci al
cont ai ners or encl osures en nmade of nmet hyl
cel | ghose—poebyprryH—alcohot-s—er+—25-depatured—getat{ ns
or starch fofyth g or containi ng e maceuti ch
fornul ati on. shel | capsul es aré- calhy made
of bl ends of é-l):t Jighl gel strengg R
por ki skin g Jle capsule itse tain

smal |l annun&sr@f dy opaqurng qg pla icizers
and Sggfvaggves Tabl et ref conpressed or

nol de dosage form cont %H;

pharjmaceuti'cal fornul ation. The tab can be pr epar ed
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Fluid forns may be |iquids including solutions,

suspensi ons and enul sions containing the fornul ati ons.

Non-limting exanples include water or mater-propylene
tions for parenteral injections or addit

g# swe h%?@%%rs and pacPflers f or o{al solut|ong(jT"Usz"OG"’m03

suspensi ons and enul si ons, LI%UId form preparati ons may

al so 20 include sol utions fo¥di-ntranasa

adnmi ni-stration. Also included are aerosol preparatlons

of the presentsy Pn tion thati are sub for

i nhaljat i on. Aeﬂos nay i ncliude solutbo nd solids
in pgwder fo m m%y\ in conbl ﬁh a
phar rmaceut i c pilabl e garrier

conpressed 9as,l, itrogen. 25 Al o \gig'are

convert ortly before ugse, Xt ox Ui d form
preparation r either oral {or par era

adn1lISIraIIUH ch—t+iqut-o—i-errs—inel-ud Qﬂ'“fiﬂnq,
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pur ppse. WD 200 |1130628 PCT. U82006 1003 - 365
Bioauallablll rs to the rate ang_ext towhith
the active dru di ent pr therapeﬁﬁ |ety i's
absof bed into tf sxsﬁeqjc circulation ¥

adm ni stere owaye h as conpare DI
control. The ent ovention dISC| for
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any remai ning excipients and filling the final blend
into capsules. In one enbodi nent, the pharnaceutica

formul ati on of the present is adni ni st er ed orally and
| ,t dosage form In such form the pre
§K$¥%9 Eﬁivided into suitably sized unit dos@gTﬂEzmwmzw03
contalnlng appropriate quaq%'ties of the active

conponent, e.g., an effecti anmpount to achi eve the

desiLed—pupﬁg§%§£;he—annuﬂt and-frequency of

admni strate the fornuliations N pr esent

i nventi on w & regul at ed accordiﬁg:t e judgnen
of tlhe attend ¢l kniician consi deri sich_fiact ors| as
age,| condi tijon} ahd SBZE/Bf the patignt Ig}ixgg
severity ZgQQHWthe npt ons pei ng tTeated. t ypi cal

r ecgmrend dai |y dosage regj nen poiy " or al
adninistfggfﬁn can range fron1aQﬂjgé§O my/ day to abolt
3000 ng/days in two to four| divi doses The quant(ty

of actrive conp d 1T a unit dose or Py aratrion may| be
variled or & from about | ﬁo t 1000 ng

or fron1abouP o 0, about| 800 25 Hr(fron1ab0Jt
50 to abou g§§f~§y f rom about %ﬁyut 100
ng, or fro to apout 20 . rding to

t he partlcul M app ation. I n one og odlne t, the
dosajge f orlm kont ai ns about 200 ngy fﬁihe active
congoundVJE%‘ anot her enbodlnenﬂ7)ﬁﬁg dosage form
contjains about 200 nmg of the|l active conpound. 30 Th

U

act yal dosag yed may bje variedydependi ng upon {he
requirenentsaﬁgﬁgtg patlent and t he éEV- of the
condi ti on bei nj eafed Det er m nati opof wt Be propef
dosage regi g;br aftlcuiar situati I NF*’hin he
V\D20061130g‘&)}§€ﬁ/ 006/ 021003 - &P 1 °28f the
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I ngredi ent Amount Active Conpound 200 ng
M crocrystalline cellulose 0-60 w.% Lactose,
anhydr ous O- 60 wt . % Sodiun1croscarne||ose 2-10 wt. %
i@@;H g3ﬁ5 sulfate 0-10 wt.% Tartaric acid_0-10
i‘con di oxide 0-3 wt.% Magnesi um st eaf ST/&S30g/p1003

wt.% Capsule shell 1 unit TOTAL FILL WEI GHT 350-500
ng In one enbodi nent, the pasdery Active Conpound can
be bl ended with 10 sone of the ingredients and
conpacted with,a r er conpdctor to density.Ine
powder. The re conpact| is mll ed, he mlljed

conpact is ble th the jremaining i di.ents and
filled into regsed into E=XAVPLE

2: t Blen i ent Anount  Acti np d 200 jng
M Crocrysg alﬁfne ceIIquse 0-60 wkf/b%F ct ose,
anhydrous; . % Sodi um gr oscary "ose 2-10 wt. %
Sodi m | aury sulfate 0-10 wt|. % Tar ic acid 0-10

W % starch Q-15 w. %

Hydr pxypr opyl nmetyhy I ul ose0-6 wt.%
steafate 1-10 ﬂ' apsul e shell | uni

VIEEI GAT 350- 500

15 fn _one enbodi nent, rthe, p ery
Actiye Cbnpo a MgiTBIended Wi th o?(i@@
ingradlents u withja sol utiof birpders and
dried. Th¥ v 1
r’j@




10

15

WO 2006/ 130628 PCTI US2006/ 021003 -367 granules are
mlled and bl ended with the remai ning ingredi ents and
f |led into a capsule or pressed into a tablet. The
foll owi ng experinmental section applies for the
pwepmbatsoees of the conmpounds of Formula Xl: 5PpCT/US2006/021003
Abbrevi ati ons which are used in the descriptions of the
schenes, preparations and -t3m¢ -exanpl es that follow
are: THF: Tetrahydrofu ran DMF: N, N-Di msthylformam de
Et OAd: Et hyl aceta 0 AcCH7] Acetic acid J
3- Hydroxy-1, 2, 35 @3[“ zi n-i4(3H) - one E |
1- (3-di net hyl ar i Ao )-3-ethy|carbo'| : L)
hydr qchl ori de "et hylinor phol i pg~ABPR; ‘
1,1 J(Azod i Dy | pi perijdine 1 A .
Di et hyl azgdi car'boxyl ate MeOH  Methanst™ Et OH: “Et hanol
Et 20:| Di e%h!ﬁjét her DMSO Dijnmeth %’f oxi de 20 HOBt :
N- Hydr oxybe triazol e PyBrOR:
Bromo-tris-pyrrblidi noohosoh nium hexaf | uor ophosphat e

DCM |Di chl oromef}L‘?ﬁCC , 3-Di cycl ohe>§‘ od| | m de
TEMPQ 2, 2, 6, 6-Jetr thI-l-plperldlny%l‘r
B

Phenyl gl yci no hexyl{gl yci ne £ BzE
Benzyl ] Hﬁf \iﬁr
ST

) "

or a pharmaceutically acceptable salt, solvate or ester thereof.

Compounds of formula (XX) have been disclosed in U.S. Patent No.
6,767,991 at col. 3, line 48 through col. 147, incorporated herein by reference.

Compounds of formula (XXI) have been disclosed in U.S. Patent Publication
Nos. 2002/0016442, 2002/0037998 and U.S. Patent Nos. 6,268,207, 6,323,180 at
col. 3, line 28 through col. 141, line 60, 6,329,379 at col. 3, line 28 through col. 147,
line 27, 6,329,417 at col. 3, line 25 through col. 147, line 30, 6,410,531 at col. 3, line
28 through col. 141, 6,534,523 at col. 3, line 34 through col. 139, line 29, and
6,420,380 at col. 3, line 28 through col. 141, line 65, each incorporated herein by
reference.

Compounds of formula (XXII) have been disclosed in PCT International
Patent Publication WO00/58929 published on October 12, 2000, U.S. Patent
Publication No. 2004/0002448 and U.S. Patent No. 6,608,027 at col. 4 through col.

137, incorporated herein by reference.

Compounds of formula (XXIll) have been disclosed in PCT International
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Et: Ethyl 30 Ph: Phenyl iBoc: isobutoxycarbonyl iPr:
i sopropyl WD 2006/ 130628 PCT/ US20061021003 -368 " Bu
or But: tent-Butyl Boc: tert-Butyl oxycarbonyl Cbz:

E@t@%aﬁw&gr bonyl Cp: Cyl copentyldienyl 5 Ts: PCT;’USJNEGIOZIOOS

uenesul f onyl MCPBA: 3-chl or oper benzoi c aci
Met hyl HATU: 369
0- (7-azabenzotriazol -1-yl) - f % 3, 3-tetranet hyf uroni um

P?T‘%Xg!glgb 250 gr‘tl] W(BMII §36 pUbFl)lShéd glh 'r\\ﬂl'al?'clwt E(ydf m nopyri di ne
Bonzwdrhpaarals- df fpkmaxy )sl;)fﬂ‘v;sﬁdvenbébly|c&lﬂdm)jhls)£afFPai@ﬁtOPﬁl§18:at10n

NBaDe @az?@@f@@%ﬂlﬁﬁﬁigd%ﬁ N0 o8 PER35& 5 ol line 35

thAGERI .M 1t And &3 7%‘@)9@#'0@ s |iflab *tl‘ﬁﬁ@@h i doyr &adh lﬁfsorporated

Organl c Chemistry. General Schenes for Preparation of
qrgrr@g{re ApSlinds 15 Conpounds of the present invention

dlﬁ% d g chaRSoq( MeEhasls

A‘ E) %ﬁs ?bg#@\l/jv%gl\%kgg i Dng?th igctl oﬁdoﬁﬁ%he ent Nos.
5 M6B684 fal vet. |bﬁfﬁbugiy cof 72. ®1d 6:9d8/028catdicd. € dmebuphams 73, each
inBB }a(ﬂ&gih{e[lg% ]%ggéorl de salt 1.02 which was

uen With NNBoc-tort-|eucine 20 under
pept@cﬂepmﬂsl nﬁgfommllho(d@i\dp;ha@éob@& Aiiosadnon &1 SatPatent No.

6B TR AR SOOI Y. PR B0 e
N- Sdsordepr af aké i vanictis! prevest b@'mbblﬂﬁigmlﬁerw tey exist), including
appropriate isocyanate gave the rea drol ysis

ERE PO BON R pr B e « RulcaiaTa £, repbigeiie are also
casRblaRd & béiRg paﬂ%f(ihl?}. i@ bk h ThBenaRRES I Pandl isomers
mptgil)trqapru¥e afg;n’? %ngotlneéc}lmlxturg riﬂglﬂd]tngerac%e/mrlcml%xtures Isomers can be
prepared using conventional techniques, either by reacting optically pure or optically
enriched starting materials or by separating isomers of a compound of the present
invention. Isomers may also include geometric isomers, e.g., when a double bond is
present. Polymorphous forms of the present compounds, whether crystalline or
amorphous, also are contemplated as being part of this invention. The (+) iscmers
of .tﬁe present compounds are preferred compounds used in the present invention.

Unless otherwise stated, structures depicted herein are also meant to include
compounds which differ only in the presence of one or more isotopically enriched
atoms. For example, compounds having the present structures except for the
replacement of a hydroegen by a deuterium or tritium, or the replacement of a carbon
by a °C- or “C-enriched carbon are also within the scope of this invention.

It will be apparent to one skilied in the art that certain of the present
compounds may exist in alternative tautemeric forms. All such tautomeric forms of
the present corhpounds are within the scope of the invention. Unless otherwise
indicated, the representation of either tautomer is meant to include the other. For

example, both isomers (1) and (2) are contemplated:
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25 amde 1,07. Oxidation (Mffatt, or Doss-Martin's)
resulted in the target conpound 1.08. WO 2006/ 130628
PCT/ US2106/112 1 0 0 3 -33g VV V NOCH3 i c.HC02d1. 13

o, 1) 20, &0 502,009 VY O
1.04i VVHCH pHNNH2 NNNNOO Cagp NY~0O

Cap' Il O 0 0 1.07 1.06 \ag¢ NH2

QH

(2) wherein R' is H or C45 unsubstituted alkyl.

Prodrugs and solvates of the compounds of the invention are also
contemplated herein. A discussion of prodrugs is provided in T. Higuchi and V.
Stella, Pro-drugs as Novel Delivery Systems (1987) 14 of the A.C.S. Symposium
Series, and in Bioreversible Carriers in Drug Design, (1987) Edward B. Roche, ed.,
American Pharmaceutical Association and Pergamon Press. The term “prodrug”
means a compound (e.g, a drug precursor) that is transformed in vivo to vield a
compound of Formula (1) or a pharmaceutically acceptable salt, hydrate or solvate of
the compound. The transformation may occur by various mechanisms (e.g., by
metabolic or chemical processes), such as, for example, through hydrolysis in blood.
A discussion of the use of prodrugs is provided by T. Higuchi and W, Stella, "Pro-
drugs as Novel Delivery Systems,” Vol. 14 of the A.C.S. Symposium Series, and in
Bioreversible Carriers in Drug Design, ed. Edward B. Roche, American
Pharmaceutical Association and Pergamon Press, 1987.

For example, if a compound of Formula (1) or a pharmaceutically acceptable
salt, hydrate or solvate of the compound contains a carboxylic acid functional group,
a prodrug can comprise an ester formed by the replacement of the hydrogen atom of
the acid group with a group such as, for example, (C4—Csg)alkyl, (Cao-
Caz)atkanoyloxymethyl, 1-(alkanoyloxy}ethyl having from 4 to 9 carbon atoms, 1-
methyl-1-(alkanoyloxy)-ethyl having from 5 to 10 carbon atoms,
alkoxycarbonyloxymethyl having from 3 to 6 carbon atoms, -

{atkoxycarbonyloxy)ethy! having from 4 to 7 carbon atoms, 1-methyl-1-

(alkoxycarbonyloxy)ethyl having from 5 to 8 carbon atoms, N-
(alkoxycarbonylyaminomethyl having from 3 to 9 carbon atoms, 1-(N-
(alkoxycarbonyt)amine)ethyl having from 4 to 10 carbon atoms, 3-phthalidyl, 4-
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Cap NuNO 0 O 1.08 Method B Peptide coupling of the
acid 1.06 with the appropriate P1-P' secondary am de
noiety 5 afforded the hydroxyl am de 1,09. Oxidation

Dess-Martin's) resulted in the ta%@?&szmsmwos
t(:gé?pzfgﬂtrfl Oé%glo Met hod C I n anot her variation, 01

coupling of the N-Boc-P2-P3-a6id 1.03 Wlththe
appropriate P1-P am de noi e@? af forded t he hydroxyl

res'gq? clf%ﬂylr ngaf%@ éjlt%dghoge '2N %E%‘Bglgi%ﬁﬁwﬁrr‘%:cgtqs%la'kyl

NcBas Asdinmgh@bmbieitiyd cdrbamelid (QrCAal 1H¢1Nti ¢li oxane
( Hﬂ i yQ ydr ochl gd(u de zzeal:wt 1. n( Tr eat nent

e f
R BN A G b A i e lsE= oL TR BRI
Ch | tad thalikde target conpound 1.14. WO 20061130628

PCT U82006J021003 -370- VOH | H- IpHuUH L..f,~N(~Jj
Jam SiRpilprly, iLgcpmppid gf Rgrmuia fliNconta@ns en aicohpl onctisral group, a

ol erkho (Ot s e R PR PR e lber
gr@ug withoa group such as, for example, {C4-Cg)alkanoyloxymethyl, 1-( ({Cq-
Ce)alkanoyloxy)ethyl, 1-methyl-1-((C4-Cs)alkanoyloxy)ethyl, (C:-
CeJalkoxycarbonyloxymethyl, N-(C4-Cg)alkoxycarbonylaminomethyl, succinoyl, (Cy-
Celalkanoyl, e-amino(C+-Cs)alkanyl, arylacyl and o-aminoacyl, or a-aminoacyl-u-
aminoacyl, where each e-aminoacy! group is independently selected from the
naturally occurring L-amino acids, P(O)OH);, -P{O)O(C1-Ce)alkyl); or glycosyl (the
radical resulting from the removal of a hydroxyl group of the hemiacetal form of a
carbohydrate}, and the like.

if & compound of Formula (1) incorporates an amine functional group, a
prodrug can be formed by the replacement of a hydrogen atom in the amine group
with a group such as, for example, R-carbonyl, RO-carbonyl, NRR'-carbonyl where R
and R’ are each independently (C1-Cyq)alkyl, (Cs-C7) cycloalkyl, benzyt, or R-
carbonyl is a natural e-aminoacyl or natural a-aminoacyl, —C{OR)C(0)OY! wherein
Y"is H, (C1-Ce)alkyl or benzyl, —C(OY)Y? wherein Y2 is (C+-Ca) alkyt and Y3 is (Cy-
Ce)alkyl, carboxy (C4-Ce)alkyl, amino(C4-Cy)alkyl or mono-N—aor di-N,N-{(Cy-
Ce)alkylaminoalkyl, —C(Y*)Y® wherein Y* is H or methyl and Y® is mono-N— or di-
N,N-(C4-Cg)alkylamino morpholino, piperidin-1-yl or pyrrolidin-1-yl, and the like.

"Solvate" means a physical association of a compound of this invention with
ong or more solvent molecules. This physical association involves varying degrees
of ionic and covalent bonding, including hydrogen bonding. In certain instances the
solvate will be capable of isolation, for example when one or more solvent molecules
are incorporated in the crystal lattice of the crystalline solid. "Solvate" encompasses
both solution-phase and isolatable solvates. Non-limiting examples of suitable
solvates include ethanolates, methanolates, and the like. "Hydrate" is a solvate
wherein the solvent molecule is H0.
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equivalent p 0 1.14 Method D In yet another variation,
the hydrochloride salt 1.13 was converted to the 4-
ni trophenyl carbamate 1.15 by reaction with

A‘NBlzwﬁﬂg&eglyl chloroformate. 5 Subsequent ”eﬁéﬂﬁg‘_}ooomzwm

m ne (or am ne hydrochloride salt) of
prow ded the target conpound 1.14. VV ONNP, NP
0O Ho.H2Nm~-D 0 OO N O 02855-/ Il 1.13 1.15 V n O
"cap-NH2 HHI1 NNP, Ca "NYN~NOODOm1. 14 Method

E | row@torameréwer tr«r@rpr@éér@morﬁmn@s PRRY | A1 Ryt ol @ bstRnally
sal t 04 was converted to the 4- 10 nitrophenyl

C@meﬁsﬁatpe 3 §olaise ripaaratipd v, sofyaigs nergengrally Wrowmd nehus, for
AT Corb P o Rl oo, el P0IBT 8, b e

prREZFitise ol dld 2090 of tB{? :Entlfumgtahﬁmccmlaa@enate’tmrh amstate as well as
frgﬁﬁéteeegfrﬁ%ﬁ%%@d@ cﬁ é%‘ix%Yé's‘i' %%n{ig]o‘?vattg,r I%/%trat%g %%%Hg%ke are
described by E. C. van Tonder ef al, AAPS PharmSciTech., 5(1), article 12 {2004),
and A. L. Bingham et al, Chem. Commun., 803-804 {2001). A typical, non-limiting,
process involves dissolving a compound in desired amounts of the desired solvent
(organic or water or mixtures thereof) at a higher than ambient temperature, and
cooling the sclution at a rate sufficient to form crystals which are then isolated by
standard methods. Analytical techniques such as, for example I. R. spectroscopy,
show the presence of the solvent {or water) in the crystals as a solvate (or hydrate).

"Effective amount” or "therapeutically effective amount" is meant to describe
an amount of a compound or a composition used in the present invention effective in
inhibiting HCV protease and/or cathepsins, and thus producing the desired
therapeutic, ameliorative, inhibitory or preventative effect in a suitable subject.

The present compounds form salts that are also within the scope of this
invention. Reference fo a compound of the present invention herein is understood to
include reference to salis, esters and solvates thereof, unless otherwise indicated.
The term "sall(s)", as employed herein, denotes acidic salts formed with inorganic
and/or organic acids, as well as basic salts formed with inorganic and/or organic
bases. In addition, when a compound of formula | contains both a basic moiety, such
as, but not limited to a pyridine or imidazole, and an acidic moiety, such as, but not
limited to a carboxylic acid, zwitterions (“inner salts"} may be formed and are
included within the term "salt(s)" as used herein. Pharmaceutically acceptable (i.e.,
non-toxic, physiologically acceptable) salts are preferred, although other salts are
also useful. Salts of the present compounds of the various formulae disclosed herein
may be formed, for example, by reacting the present compounds with an amount of
acid or base, such as an equivalent amount, in a medium such as one in which the
salt precipitates or in an aqueous medium followed by Iyophilization. Acids (and
bases) which are generally considered suitable for the formation of pharmaceutically

useful salts from basic (or acidic) pharmaceutical compounds are discussed, for
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V_ HOH H
HCl.H2NFNOO N~O0 O 1.04 02N 1 O 1.15 V'_

"cap- NH2" N DCH3 as above 9"~, N ~YN, pr cap’ NYN OO
(Method A) Cap’ NUNOO O -- I1O1 1.05 1.14 5 The
foll owi ng experinmental section applies for the

LRPaLALS of the conpounds of Formula XlI: PCTIUS2006/021003
Rbbrev(?g'tl ons which are used in the descriptions o {ﬁe

that follow
schenes, preparations and f#e; exanpl es _
are: THF: Tetrahydrofuran 10 DVF: N, N-Di net hyl f or mam de

ekhIOAR:, bEtSWFJSerQé%tt%tf e{]d;ﬁgrt%ﬁlofﬁ%‘%ﬁvgﬁﬁ%@gf}_&mgn%@s 8@%@ gsﬂ } 1-19;
Fy%oy?cg fﬂt@{’?ﬁﬂoﬁﬁﬁ- qﬁd%r%wmﬁc@;f@tsﬂwwr%mi-m HeAnderson et al, The
Froysiice DrIvps disiBar éﬁerﬁ,% [gl 4L 1%9 emey Ol WeWQDPkP in The Orange

' bob
Bépét ﬁégggggggggrg@mlﬂtaélonj\/hi&ﬂ;hlmrhanﬂ &4 Ghbir E@M@% and P.

H%pmgﬁz‘gtahg' (%rpl ) %t %gr@@@%ﬁgq Lh l Sk f&&%%@g@gt[@ﬂgsaﬁs

dr oxy enzo r| azol
Pro;@vfges Selection, and Use, (2002) Intl. Union of Pure and Applied Chemistry,

pp. 330-331. These disclosures are incorporated herein by reference thersto.

Exemplary acid addition salts inciude acetales, adipates, alginates,
ascorbates, aspartates, benzoates, benzenesulfonates, bisuifates, borates,
butyrates, citrates, camphorates, camphorsulfonates, cyclopentanepropionates,
digluconates, dodecylsulfates, ethanesulfonates, fumarates, glucoheptanoates,
glycerophosphates, hemisulfates, heptanoates, hexanoates, hydrochlorides,
hydrobromides, hydroiodides, 2-hydroxyethanesulfonates, jactates, maleates,
methanesulfonates, methyl sulfates, 2-naphthalenesulfonates, nicotinates, nitrates,
oxalates, pamoates, pectinates, persulfates, 3-phenylpropionates, phosphates,
picrates, pivalates, propionates, salicylates, succinates, suifates, sulfonates (such as
those mentioned herein), tartarates, thiocyanates, toluenesulfonates (also known as
tosylates,) undecanoates, and the like.

Exemplary basic salts include ammonium salts, alkali metal salts such as
sodium, lithium, and potassium salts, alkaline sarth metai salts such as calcium and
magnesium saits, aluminum salts, zinc salts, salts with organic bases (for example,
organic amines) such as benzathines, diethylamine, dicyclohexylamines,
hydrabamines (formed with N,N-bis(dehydroabiety!) ethylenediamine), N-methyl-D-
glucamines, N-methyl-D-glucamides, t-butyl amines, piperazine,
phenylcyclohexylamine, choline, tfromethamine, and salts with amino acids such as
arginine, lysine and the fike. Basic nitrogen-containing groups may be quarternized
with agents such as lower alkyl halides (e.g. methyl, ethyl; propyl, and butyl
chlorides, bromides and fodides), dialkyl sulfates (e.g. dimethyl, diethyl, dibutyl, and
diamy! sulfates), long chain halides (e.g. decyl, lauryl, myristyl and stearyl chlorides,
bromides and iodides), aralkyl halides (e.g. benzyl and phensthyl bromides), and
others.
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acqaRiable salie lip the 56a08 ofhs Invortien. oY aciR Ane:baRe AR aval as

esteméﬂad sol@ait@s Fﬁ?@%@hgﬂ@red%ulvalent to the free forms of the corresponding
TN Di et hfyl am noFyrl di ne BOP
COTB@?I% PLpWPoses PLIBR JIVERHRT-di mot hyl an no) hexaf | uor ophos

pha%ma@am%npla@cepr@mhé&éw%a 5mg0§ﬁd& MRide the

for Preparation of unds
fo"ﬁW@@eQTPUP%V(éhﬁ@f@ﬁxﬁl@r@l%?ﬁﬂefﬁegwtﬂé@ddm mjetlﬂrceltlgemﬁrtm hydroxy

gro%ﬁ@ﬁﬁ%té:m&g?ﬁ c@‘b%l%%ﬁfé )}uﬁfgﬁ g%é yll (e)afcm‘l)p%rizouﬁjé dhe ester
QFOial@In@l ie sedandied froms sipright dedranbked Baauhy@Ikyjo(lfcbroexadﬁpls,ahtetyl n-
ProRynd ST Br 1S ePi SRR Y sl piatheyvmathdlorratly! (or
exetlmlaf henzil}] . @@loxp\hlBﬂc(fdleek@mgiét |mnbwm@m9q Byl (for example,
te isocy gave the urea
phefyg P‘Eﬂf’ﬁj‘}’oﬁ“& |tgp owﬁvpie % ?gen C1.4alkyl or Cq4alkoxy or
amino); (2) sulfonate esters, such as alkyl- or aralkylsulfonyl (for example,
methanesulfonyl); (3) amino acid esters (for example, L-valyi or L-iscleucyl);, (4)
phosphonate esters and (5) mono-, di- or triphosphate esters. The phosphate esters
may be further esterified by, for example, a Cyy alcohol or reactive derivative
thereof, or by a 2,3-di (Cs.24)acyl glycerol.

In such esters, unless otherwise specified, any alkyl moiety present preferably
contains from 1 to 18 carbon atoms, particularly from 1 to 6 carbon atoms, more
particularly from 1 to 4 carbon atoms. Any cycloalkyl moiety present in such esters
preferably contains from 3 to 6 carbon atoms. Any aryi moiety present in such esters
preferably comprises a phenyl group.

The compounds of Formulag I-XXV| can exhibit HCV inhibitory activity and/or
capthesin inhibitory activity. Pharmaceutical formulations containing these
compounds can possess utility in treating hepatitis C and related disorders and/or
capthesin-associated disorders and may be used by administering a therapeutically
effective amount of the inventive pharmaceutical formulation to a patient having such
a disease or diseases and in need of such a treatment.

The pharmaceutical formulations of the present invention are suited for
treatment of infection by any of the genotypes of HCV. HGV types and subtypes
may differ in their antigenicity, level of viremia, severity of disease produced, and
response to interferon therapy. (Holland, J. et al., “Hepatitis C genotyping by direct
sequencing of the product from the Roche Amplicor Test: methodology and
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WD 20061130628 PCTI US20061021003 -373- ester provided
the acid 1.06. Peptide coupling of the acid 1.06 with
the appropriate P1-P' primary am de noiety afforded

L\%’@E‘ﬁ‘zﬁ%%{-l am de 1.07. Oxidation (Mffatt orFC{!%gz%be&wm

.T.Tidwel |, Synthesis, 1990, 857;
Dess-Martin's - J. Org. Chem , 1983, 48, 4155)
resulted in the target conp@sgd 1.08. V V 10CH3 |~ .
CozCH3 Y\ / HOCH3 OOIOHHCA OyNo 1.01 1.02 O 1.03

E‘JIM&UG@‘&SU@} kh/dﬂahb@ é‘mﬁhcﬁn "Ph‘lh%@yo?:d-“l Q@JI% @9‘98‘! Yhe
nemgnclgtugs of Slrnmqmdsl F%@ al. @1&@&nﬁcﬂlxpn %fa{'@p@@@Conms nto six
major genotypes and a series of subtypes by phylogenstic analysis of the NS-5
region,” J. Gen. Viral., 74:2391-9, 1893} is widely used and classifies isolates into six
major genotypes, 1 through 8, with two or more related subtypes, e.g., 1a, 1b.
Additional genotypes 7-10 and 11 have been proposed, however the phylogenetic
basis on which this classification is hased has been questioned, and thus types 7, 8,
9 and 11 isolates have been reassigned as type 6, and type 10 isolates as type 3.
(lLamballerie, X. et al., “Classification of hepatitis C variants in six major types based
on analysis of the envelope 1 and nonstructural 5B genome regions and complete
polyprotein sequences,” J. Gen. Virol.,, 78:45-51, 1997). The major genotypes have
been defined as having sequence similarities of between 55 and 72% (mean 64.5%),
and subtypes within types as having 75%-86% similarity (mean 80%) when
sequenced in the NS-5 region. (Simmonds, P. et al., “ldentification of genotypes of
hepatitis C by sequence comparisons in the core, E1 and NS-5 regions,” J. Gen.
Virol,, 76:1053-61, 1994).

The formulations of the invention may be used for the treatment of HCV in

humans in monotherapy mode or in a combination therapy (e.g., dual combination,

_triple combination etc.) mode such as, for example, in combination with antiviral

and/or immunomodulatory agents. Examples of such antiviral and/or
immunomodulatory agents include Ribavirin (from Schering-Ploughi Corporation,
Madison, New Jersey) and Levovirin™ (from ICN Pharmaceuticals, Costa Mesa,
California), VP £0406™ (from Viropharma, Incorporated, Exton, Pennsylvania), [S1S
14803™ (from 18IS Pharmaceuticals, Carlsbad, California), Heptazyme™ (from
Ribozyme Pharmaceuticals, Boulder, Colorado), VX 497" (from Vertex
Pharmaceuticals, Cambridge, Massachusetts), Thymosin™ (from SciClone
Pharmaceuticals, San Mateo, California), Maxamine™™ (Maxim Pharmaceuticals, San
Diego, California), mycophenolate mofetil (from Hoffman-l.aRoche, Nutley, New
Jersey), interferon (such as, for example, interferon-alpha, PEG-interferon alpha
conjugates) and the fike. "PEG-interferon alpha conjugates” are interferon alpha
molecules covalently attached to a PEG molecule. lllustrative PEG-interferon alpha
conjugates include interferon alpha-2a (Roferon™, from Hoffman La-Raoche, Nutley,
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anot her variation, peptide coupling of the
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noi ety afforc}ﬁ) t he hydroxyl i dation

fraqwmaﬂegasv nﬁ%éerw@mﬂ 45 (l ?Pté%fm t Eam. %%Kerﬁl@mé’éwgh
oorﬁméi%n%mh%e f&%%f’ﬁ@g%}iét@@ irRbrfdrB6 aNnBom {el@ Ché Qaalunwr the

ave t | ori'de salt 13. Trea

tracunarge IPEG Wanhtf‘éerf?r@ﬂ ahz%’@c%ra@@r@f%amha% éiﬂn) Boehnnger
kPR SR PR Bt
of dcdrbevsiN dedrensidoNnatBrally occurring interferon alphas (Infergen™ from
Amgen, Thousand Oaks, California).

The formulations of the present invention can be administered in combination
with interferon alpha, PEG-interferon alpha conjugates or consensus interferon
concurrently or consecutively at recommended dosages for the duration of HCV
treatment. The commercially available forms of interferon alpha include interferon
alpha 2a and interferon alpha 2b and also pegylated forms of both aforementioned
interferon alphas. The recommended dosage of INTRON-A interferon alpha 2b
{commercially available from Schering-Plough Corp.) as administered by
subcutaneous injection at 3MIU(12 mcg)/0.5mL/TIW is for 24 weeks or 48 weeks for
first time treatment. The recommended dosage of PEG-INTRON interferon alpha 2b
pegylated (commercially available from Schering-Plough Corp.) as administered by
subcutaneous injection at 1.5 mcg/kg/week, within a range of 40 to 150 mcgfweek, is
for at least 24 weeks. The recommended dosage of ROFERON A inteferon alpha 2a
(commercially availabla from Hoffmann-La Roche) as administered by subcutaneous
or intramuscular injection at 3MIU(11.1 mcg/mLYTIW is for at least 48 fo 52 weeks,
or alternatively 8MIU/TIW for 12 weeks followed by 3MIU/TIW for 36 weeks. The
recommended dosage of PEGASUS interferon alpha 2a pegylated (commerciaily
available from Hoffmann-La Roche) as administered by subcutaneocus injection at
180mceg/1mL or 180mceg/0.5mL is ance a week for at least 24 weeks. The
recommended dosage of INFERGEN interferon alphacon-1 (commercially available
from Amgen) as administered by subcutaneous injection at 9meg/TIW is for 24
weeks for first time treatment and up to 15 mcg/TIW for 24 weeks for non-responsive
or relapse treatment. Optionally, Ribavirin, a synthetic nucleoside analogue with
activity against a broad spectrum of viruses including HCV, can be included in
combination with the interferon and the HCV protease inhibitor, The recommended
dosage of ribavirin is in a range from 600 to 1400 mg per day for at least 24 weeks
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1.14 Method D 10 In yet another variation, the

h jde salt 1.13 was converted to the 4+ US2006/021003
n?‘(‘ﬁ%gﬂie;‘ﬁ%" carbamate 1.15 by reaction with T

4-ni trophonyl chlorof ormate. WO 2006/ 130628

PCTMJS20061021003 - 375 Subs¥#fuent treat ment Wit h an
am ne (or am ne hydrochloride salt) of choice provided
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e R TR R GocheR “Cap Mo D D 0 114 Nethod E

The formulations of the present invention comprise at least one compound of
Formulae [-XXVI, as defined above, together with one or more surfactant. The
formulation can further comprises one or more pharmaceutically acceptable
adjuvants and optionally other therapeutic agents and pharmaceutically acceptable
carriers and excipients. Each excipient must be acceptable in the sense of being
compatible with the other ingredients of the formulation and not injurious to the
mammal in need of treatment.

In one embodiment, the adjuvant is at least one pharmaceutically acceptable
surfactant or at least one acidifying agent or both. When desired or needed, suitable
carriers and other excipients (such as binders, glidents, lubricants, and disintegrants)
may also be incorporated in the formulation. These adjuvants, carriers and
excipients as well as others are described hereinafter.

“Surfactant’, as used herein, refers to an adjuvant material that reduces the
contact angle between the active drug component and the environment of its use in
a mammal and may also be referred to as a wetting agent. Treatment of diseases
requiring high dosages of the present compounds, such as HCV, is enhanced by
improving the absarption rate of the compounds thereby improving the extent of
absorption of the compounds in a mammal. The surfactant in the pharmaceutical
formulations of the present invention enhances wetting of the present compounds by
aqueous systems (as in a mammal) and improves the dissolution rate of the
compounds to render a greater quantity of the compound available for absorption
than is available in a formulation of the present compounds that does not include a
surfactant. Any pharmaceutically acceptable surfactant that improves wetting of the
present compounds may be used. Particularly suitable surfactants include sodium
lauryl sulfate, stearic acid, monoethanolamine, docusate sodium, sorbitan fatty acid
esters, polyoxyethylene sorbitan fatty acid esters, ethoxylated aliphatic alcohols,
propylene glycol monocaprylate, glycerol monostearate, medium chain triglycerides,
polyoxyethylene atkyl ethers, and polyoxyethylene stearates. In one embodiment,
the surfactant is sodium lauryi sulfate. In another embodiment, the surfactant is a
polyoxyethylene sorbitan fatty acid ester. In yet another embodiment, the surfactant
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NOOm/~ 10 1.05 1. ment a
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8nmEh vk ¢
forgl'c'fg%%soazs Pc‘?ﬁaégz\’go%?noz%%ﬁ'rﬁ@ e RSB dithe prosent |

comeepids. Anyrhiaspceuticatly peeentalie agidilying 3gpnibthet EMObYes

stsﬁl}fgﬁ h?@?&%ﬁ?%ﬁﬁﬂr&@@%%g? r%%?% hgﬁﬁﬁg%ﬂ%ﬂ&le acidifying
agents include tartaric acid, ascorbic acid, citric acid, maiic acid, lactic acid and

succinic acid. In one embodiment, the acidifying agent is tartaric acid. These

| acidifying agents may be used alone in or combination in the pharmaceutical

formulations of the present invention in a total amount of about 0.1 to about 10% by
weight or about 1 to 5% by weight.

Carrier refers to a substance that usually makes up the major portion of the
compaosition or dosage form. Suitable carriers include celluloses such as
microcrystalline cellulose; sugars such as lactose, sucrose, mannitol and sorbito):
and starches such as are derived from wheat, comn, rice and potato. The amount of
carsier in the formulation can range from about 10 to about 90% by weight of the total
formulation, or about 25 to about 75% by weight, or about 30 to about 60% by
weight, or about 12 to about 60% by weight. In one embodiment, the carrier is
microcrystalline cellulose.

Binders refers to substances that bind or "glue” powders together and make
them cohesive by forming granules, thus serving as the "adhesive" in the
formulation. Binders add cohesive strength already available in the diluent or bulking
agent. Suitable binders include sugars such as lactose, sucrose and comn -
sweeteners; starches derived from wheat, corn rice and potato; natural gums such
as acacia, gelatin and tragacanth; derivatives of seaweed such as alginic acid,
sodium alginate and ammonium calcium alginate; celiulosic materials such as
methylceliulose and sodium carboxymethylcellulose and
hydroxypropylmethylcellulose; polyvinylpyrrolidone; polyethylene glycol; waxes and
inorganics such as magnesium aluminum silicate. The amount of binder in the
formulation can range from about 10 to about 90% by weight of the total formulation,
or about 25 to about 75% by weight, or about 30 to about 60% by weight, or about
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- 37 E ubricants are substances added to the dosage form to enable the tablet,
granules, etc. after it has been compressed, to release from the mold or die by
reducing friction or wear. Suitable lubricants include metallic stearates such as
magnesium stearate, calcium stearate or potassium stearate; stearic acid; high
melting point waxes; and water soluble lubricants such as boric acid sodium chloride,
sodium benzoate, sodium acetate, sodium chloride sodium oleate, polyethyiene
glycols and d'Heucine. Lubricants are usually added at the very last step before
compression, since they must be present on the surfaces of the granules and in
between them and the parts of the tablet press. The amount of lubricant in the
formulation can range from about 0.1 to about 10% by weight of the formulation, or
from about 0.5 to about 5% by weight.

Disintegrant refers to materials added to the formulation to help it break apart
(dlsmtegrate) and release the drug. Suitable dlsmtegrants include starches; "cold
water soluble” modified starches such as sodium carboxymethyl starch; natural and
synthetic gums such as locust bean, karaya, guar gum, tragacanth and agar;
cellulose derivatives such as methylcellulose and sadium carboxymethylcellulose;
microcrystailine celluloses and cross-linked microcrystalline celluloses such as
sodium croscarmellose; alginates such as alginic acid and sodium alginate; clays
such as bentonites; and effervescent mixtures. The amount of disintegrant in the
compasition can range from about 2 to about 15% by weight of the formulation, or
from about 2 to about 10% by weight.

Coloring agents provide coloration to the formulation or the dosage form.
Such excipients can include food grade dyes and food grade dyes adsorbed onio a
suitable adsorbent such as clay or aluminum oxide. The amount of the coloring
agent can vary from about 0.1 to about 5% by welight of the formulation, or from
about 0.1 to about 1%.
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e é" Qﬁ\éﬁectgeoamc;L}n'_% aawleve the deswetf purpose SUJ\t/ab[e unit dosage forms
are solids, gels, or fluids including elixirs, dispersible granules, syrups, suspensions.
Solid form preparations include powders, tablets, dispersible granules, capsules,
cachets and suppositories.

The powders, tablets and capsules may be comprised of from about 5 to
about 95 percent active ingredient. Tablets, powders, cachets and capsules can be
used as solid dosage forms suitable for oral administration. Other examples of
pharmaceutically acceptable carriers and methods of manufacture for various
compositions may be found in A. Gennaro (ed.), Remington’s Pharmaceutical
Sciences, 18" Edition, .(;1990), Mack Publishing Co., Easton, Pennsylvania. The
formulations of the present invention may be produced via a dry blend processor a
wet granulation process and filled or compressed into capsules or tablets.

Capsules (either solid-filled, semi-solid filted or liquid filled} are special
containers or enclosures, often made of methyl cellulose, polyvinyl alcohals, or
denatured gelatins or starch for holding or containing the pharmaceutical formulation.
(Hard shell capsules are typically made of blends of relatively high gel strength bone
and pork skin gelatins. The capsule itself may contain small amounts of dyes,
opaquing agents, plasticizers and preservatives.

Tablet refers to a compressed or molded solid dosage form containing the
pharmaceutical formulation. The tablet can be prepared by compression of mixtures
or granulations obtained by wet granulation, dry granulation or by compaction.

A gel, such as an oral gel refers to the formulations dispersed or solubilized in
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Suppositories containing the formulations of the present invention may be
prepared by melting a low melting wax such as a mixture of fatty acid glycerides
such as cocoa butter, and dispersing the components of the formulations
homogeneousty therein by stirring or similar mixing. The molten homogeneous
mixture is then poured into convenient sized molds, allowad to cool and thereby
solidify,

Additionally, the compositions of the present invention may be formutated in
sustained release form to provide the rate controlled release of any one or more of
the components or active ingredientg to optimize the therapeutic effects, i.e. HCV
inhibitory activity and the like. Suitable dosage forms for sustained release include
layered tablets containing layers of varying disintegration rates or controlled release
polymeric matrices impregnated with the active components and shaped in tabiet
form or capsules containing such impregnated or encapsulated porous polymeric
matrices.

Fluid forms may be liquids including solutions, suspensions and emulsions
containing the formulations. Non-limiting examples include water or water-propylene
glycol solutions for parenteral injections or addition of sweeteners and pacifiers for
oral solutions, suspensions and emulsions. Liquid form preparations may also
include solutions for intranasal administration.

Also included are aerosol preparations of the present invention that are
suitable for inhalation. Aerosols may inctude solutions and solids in powder form,
which may be in combination with a pharmaceutically acceptable carrier such as
inert compressed gas, e.g. nitrogen.

Also included are solid form preparations which are intended tc be converted,
shortly before use, to liquid form preparations for either oral or parenteral
administration. Such liquid forms include solutions, suspensions and emulsions.
Alternatively, the formulations of the present invention may be prepared in powder
blends that can be suspended in water or juices.

Transdermal formulations may take the form of creams, lotions, aerosols
and/or emulsions and can be included in a transdermal patch of the matrix or

reservoir type as are conventional in the art for this purpose.
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NN O N cap’'NINyoO 1 0 O I 1.10 WO 20061130628 PCTI US20
0 61021 0 0 3 - 379 Method C In another variation,
pepti de coupling of the N-Boc-P2-P3-acid 1.17 with the

a ' P1-P' am de noiety afforded the hydr I
a%%@ﬁ’rf{is?%@ Oxidation (Moffatt or Doss-Marti nﬁg?ﬁ%zouamzmm

resulted in the keto amde 1.12. Deprotection of the

N-Boc 5 functionality gave 3 hydrochl oride salt 1.13.
Treatnment with a suitable isocyanate (or isocyanate

equi Pekesitapiitestietsdad thawaidand akigat toosmpio tirdactivd 4rudingrddient

O&Tﬂlle%ﬁgc )qn_lq{i;tm igNaEFq'}#ngq i_njol ﬂ]%%q%l CCK)ELgatliC% ﬁr@n%@%ﬁgc{g%istered
dbgeHbhin as bo@ardd #2a $tahdard\britonty®l. " cap- NCO' ~ NJ~-N

NP, The? Erésggto i'n\lz\lel\llﬁionodisOchslesOmet%ggg yoalp?ggari}lgltﬁe pl':/abrtn?a%gut[i)cal
formulations of the present invention. Conventional methods for preparing tablets
and capsules are known. Such methods include dry methods such as direct
compression and compression of granulation produced by compaction, or wet
methods or other special procedures. In one embodiment, a capsule containing the
pharmaceutical formulation of the present invention is produced by blending the
active drug component with some excipients, compacting the mixture such as with a
roller compactar, milling the compacted mixture, blending the milled material with
any remaining excipients and filling the final blend into capsules.

in one embodiment, the pharmaceutical formulation of the present is
administered orally and is in a unit dosagé form. In such form, the preparation is
subdivided into suitably sized unit doses containing appropriate quantities of the
active component, e.g., an effective amount to achieve the desired purpose.

The amount and frequency of administration of the formulations of the preseni
invention will be regulated according to the judgment of the attending clinician
considering such factors as age, condition and size of the patient as well as severity
of the symptoms being treated. A typical recommended daily dosage regimen for
oral administration can range from about 50 mg/day to about 3000 mg/day, in two to
four divided doses.

The quantity of active compound in a unit dose of preparation may be varied
or adjusted from about 1 mg to about 1000 mg, or from about 50 mg to about 800
mg, or from about 50 mg to about 600 mg, or from about 50 mg to about 400 mg, or
from about 50 mg to about 200 mg according to the particular application. In one
embodiment, the dosage form contains about 200 mg of the active compound. In
another embodiment, the dosage form contains about 200 mg of the active
compound.

The actual dosage employed may be varied depending upon the
requirements of the patient and the severity of the condition being treated.
Determination of the proper dosage regimen for a particular situation is within the



In yet another variation, the hydrochloride salt 1.13
was converted to the 4- 10 nitrophenyl carbamate 1.15
by reaction with 4-nitrophenyl chl orofornmate.

Sups n treatment with an anmine (or amne ,
h%rzg'@(ﬂﬁg de salt) of choice provided the taF§E{Us2006/021003
conpound 1.14. VV NNNP, NNNP, HDHHON

HCl.H2ZN O OuN~ Ol | O 026113 v 1.15 A O
cap' yN~O ~0JJ O O | 1.i4 WD 20061130628 PCT/US2 0 O

sigll 1df2the0ait13 For 3&pveMehbwding tdﬁaly@élgaﬂﬁéé'ﬁz omh%é 'rb?teg@{ﬂgd and
Wwas

d |
afng"ge'%ﬁe't‘ ngﬁé‘%ﬁrugga&%&@?%gs%hﬁ%cn bed above.
Tr eaTﬂi@faillowﬁgffoﬁrﬁuléﬁerfeeeﬁe@rﬁplf Be oY d}fs%é@rfbﬂﬁe 5%5 present

hoi ce prOV|de the urea |vat|ve
'né{ﬁet'ce fult Re Terawatian. tie aectwes&orrbmnﬁ daetgmet@ Ame of the

5 C&NgPMuﬁ&%fth&ﬁmhﬁ{eglg(x\Qio Qi%ﬁr‘lﬂéjl%ﬂeﬂe\,/or\c{ p\éa%t%eﬁfﬁc’i‘%ptable

sale, solvate or ester thereof.
EXAMPLE 1; Dry Blend

Ingredient Amount
Active Compound 200 mg
Microcrystalline cellulose 0-60 wt.%
l.actose, anhydrous 0-60 wt.%
Sodium croscarmellose 2-10 wt. %
Sodium lauryl sulfate 0-10 wt. %
Tartaric acid 0-10 wt.%
Siticon dioxide 0-3wt%
Magnesium stearate 1-10 wt. %
Capsule shell 1 unit
TOTAL FILL WEIGHT 350-500 myg

In one embodiment, the powdery Active Compound can be blended with
10 some of the ingredients and compacted with a roller compactor to densify the
powder. The resulting compact is milled, and the milled compact is blended with the
remaining ingredients and filled into a capsule or pressed into a tablet.
EXAMPLE 2: Wet Blend

Ingredient Amount
Active Compound 200 myg
Microcrystalline celiulose 0-60 wt. %
Lactose, anthydrous 0-60 wt.%
Sodium croscarmellose 2-10 wit.%
Sodium fauryl sulfate 0-10 wt.%
Tartaric acid 0-10 wt.%
Pregelatinized starch 0-15 wt.%
Hydroxypropyimethylcellulose  0-6 wt.%
Magnesium stearate 1-10 wt. %
Capsule shell 1 unit
TOTAL FILL WEIGHT 350-500 mg

15 In one embodiment, the powdery Active Compound can be blended with

some of the ingredients, granulated with a solution of binders and dried. The dry
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O "cap-1VH2" oc Hs as shove HH N NIP. Cap’" N~-N O
(Method A) NNOOGp' uli 1.05 1.14 10 The follow ng
experinmental section applies for the preparation of the

of Formula XIV: For the procedures '
bi *eb| ao“@émtgﬁlg fo gneri@:rshﬁ%zwos

| 1 om ng abbreviations are used:
Tet rahydrof uran DMF. N, N-Di net hyl formam de 15 Et CAc:
Et hyl acetate AcOH Aceti ¢ 3&Gi-d
HOOBLt : 3- Hydr oxy-1, 2, 3- benzotri azi n-4(3H)-one EDC:

grahu(e3- diemetiled and ndgdRy Rith 3netrbilaiid @sredicl® and filled into a

hg/Lgrochl oride NWVM N-Mthyl norpholine 20 ADDP:
CaRs egr(ﬁ?ﬁ%?%'ﬁ‘#b%l@ﬁﬂlﬁtdi pi peri dine DEAD:
Th@'f@ﬂ&Wir}@Z@ﬁjéﬁﬁﬁ@ﬂM&@étﬁm %@s Mttﬁ@r@%?d%%h Jrithanol

1 . e Yy e er A nme ylsu OoXl

composinds e Formota ¥600061021003 - 381- HC 3t

N- i . C .

b L ARBRUALA pRZ A IR HEscriptions of e chemes prepargtions

anditv expinheshatdalihareseDCC:. 1, 3- Di cycl ohexyl car bodi i mi de
6, 6- Tetranet hyl - 1- pi peri di nyl oxy Phg:

TH%hIE@%D ld)r/%fluﬁaé] Chg: Cycl ohexyl gl yci ne
DMF: N,N-Dimethylformamide

EtOAc: Ethyl acetate

AcOH: Acetic acid

HOOBLt: 3-Hydroxy-1,2,3-benzotriazin-4(3H)-one
EDCI: 1-(3-dimethylaminopropyt)-3-ethylcarbodiimide hydrochloride
NMM: N-Methylmorpholine

ADDP: 1,1-(Azodicarbobyl)dipiperidine

DEAD; Diethylazodicarboxylate

MeOH: Methanol

£tOH: Ethanol

Et,O: Diethyl ether

DMSO: Dimethyisulfoxide

HOBt: N-Hydroxybenzotriazole

PyBrOP: Bromo-tris-pyrrolidinophosphonium hexafluorophosphate
DCM: Dichloromethane

DCC: 1,3-Dicyclohexylcarbodiimide

TEMPO: 2,2,6,6-Tetramethyl-1-piperidinyloxy

Phg: Phenylglycine

Chg: Cyclohexylglycine

Bn: Benzyl

Bzl: Benzyl

" Et: Ethyl

Ph: FPhenyl
iBoc: isobutoxycarbonyl
iPr: isopropyl
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Bn: Benzyl Bzl: Benzyl 10 Et: Ethyl Ph: Phenyl

DVF- DMA: N, N- Di net hyl f or mam de- di net hyl acetal i Boc:

i sobut oxycar bonyl [Pr: isopropyl 15 tBu or But:

t sk Boc: tert-Butyl oxycarbonyl Cbz:

Bg‘i]dzi})ﬁ%}i%lézasr bonyl Cp: Cyl copentyl dienyl Ts: PCT/US2006/021003
p-tol uenesul fonyl 20 Me, Methyl HATU:

0- (7-azabenzotriazol -1-yl)-13d5 3, 3-tetranmet hyl uronium
hexaf uor ophosphate DVAP: 4- N, N- Di net hyl am nopyri dl ne

‘RO Bu": tert-Buty!
enzotriazol - 1-yl -oxy-tris(di net hyl am no) hexaf | uor ophos
s éti'é% YCW?‘%/"&[I n[ unchl or ochr omat e 25 KHVDS:
OBet BestWiRyEeroangt hyl di sil azi de or Pot assi um
bis(trinmethylsilylamde) NaHVDS: Sodi um
%iﬂﬁ@?ﬁ@ﬁylﬁli%}ﬂ azi de or Sodi um bis(trinmethylsilylanide)
Thi FMEREndsulhyim Hexanet hyl di si | azide or Lithium
bi S%&H met hyl'si | yl am de) 10% Pd/ C. 10% Pal | adi um on
MG Byro-ciigrapsrygiezpic acids  Thi ogl ycerol 30 Gener all
MRE for Preparation of Target Conpounds Conpounds
of t present invention were synthesized using the
Hpdhb Qa7 -astiemaetiacdiet-hipd st A 3EptrdestibeciulbehowfiudBphosphate

OBt S ARV AWEORPEHE  unct onal 1y of 101 under
Bapi Berzottadl-t iybosy-tidinicdgthrhine)Haxenesbprsdatsal t 1. 02
P RSty coUP! ed W th N-Boa

Other abbreviations are commonly used abbreviations Such as according to
the guidelines published by Journal of Organic Chemistry.

General Schemes for Preparation of Target Compounds

Compounds of the present invention were synthesized using the general schemes
(Methods A-E) described below.

Method A

Deprotection of the N-Boc functionality of 1.01 under acidic conditions provided the
hydrochloride salt 1.02 which was subsequently coupled with N-Boc-ferf-leucine
under peptide coupling methodology (Louis A Carpino ef al. “Preparation of uronium
and immonium salts for peptide coupling”, WO 2002094822, pp. 78) to afford 1.03.
N-Boc deprotection followed by treatment with appropriate isocyanate gave the urea
1.05. Hydrolysis of the methyl ester provided the acid 1.08. Peptide coupling of the
acid 1.06 with the appropriate P+-P’ primary amide moiety afforded the hydroxyl
amide 1.07. Oxidation (Moifatt, or Dess-Martin's) resuited in the target compound
1.08.
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tert-1euci ne under peptide coupling methodol ogy to
afford 1.03. N-Boc deprotection 5 foll owed by treatnent
with approprlate i socyanate gave the urea 1.05.

of the nethyl ester provided the a
g%g¥®ge coupllng of the acid 1.06 with the %Fgﬁﬁg)?QFHM3
P1-P" primary am de noiety afforded the hydroxyl am de
1.07. Oxidation (Mffatt oxdsdati on or rel ated process
- see, T. T. Tidwell, Synthesis, 1990, 857), or
Dess- Nhrtln\?erlodlnane - J. Og. Chem, (1983) 48,
4155) resulted in the tafget 10 compound (8. V V V

Zﬁﬁ%m&ﬁw ~o O NO 1%0@2 1. 03
HNO m 1.05
1 04% Cﬁi’a

NH2 H\HICTYNHHC%/ ONUN~O C 0
10610(71V0 N NH2z cap. NuN, X |Po|/||\ 103

Q H H
~M N O
T Cap 7{ \2/%1-05
1.04 /I\
\/ Y

Method B

Peptide coupling of the acid 1.06 with the appropriate P1-P’ secondary amide moiety
afforded the hydroxyl amide 1.09. Oxidation (Moffatt or Dess-Martin's) resulted in
the target compound 1.10.

Method C |

In another variation, peptide coupling of the N-Boc-P2-Ps-acid 1.03 with the
appropriate P+-P* amide moiety afforded the hydroxyl amide 1.11. Oxidation (Moffatt
or Dess-Martin's) resulted in the keto-amide 1.12. Deprotection of the N-Boc using
either formic acid or 4 M HC| in dioxane gave the formate or hydrochloride sait 1.13.

Treatment with a suitable isocyanate (or isocyanate equivalent) resulted in the target
compound 1.14.
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1.08 Method B Peptide coupling of the acid 1.06 with
the appropriate P1l-P secondary am de nvoiety afforded
t he hydroxyl ami de 1.09. Oxidation (Mffatt or

- i.p's) 15 resulted in the target conp
8 08) 130828 BT/ US2 0 0 610 23 0113 982%2006’021003
HOHH WCHNCGCap N(WN~.OC Cap Nu NDIC O/~ 1.06 IC1
Tl 1.09 A-O,.. . CaNoN7€-0 PO 1.10 WO
2006/ 130628 PCT/ US2006/ 021003 - 384- I\/let hod C In
anot her vari at |\6n, pepti de coupling ¢ f t he
N- Boc- P2- P3- acgktlW 17 with the approprigat HRj - P anmi de
noi ety afforgje e hydroxyl ani de, %r ¢ion
(I\/bffatt?‘b\g Mil‘tl"ﬁ"P'erl I t%d in the
keto am Eggpr otection f ot N oC
functional i ty gave the hydrochloride salt 1.13.

Treatnment with a suitable isocyanate (or isocyanate
equi val ent) resul ¥e d in the target coanund 1.14. V V_

CHH OH\N~N_ Ho'lH NNO OO*IIO
Xo\“,ﬁ\é/&oo - S xnzw\/& gkf
7
1.42 143 X =HClor HCOOH

H 9§
“eap-NCO" g ow N N Nep,
or NN 0 )
equivalent Cap”™ Y \_AD
o 4'\\ 1.14
Method D

In yet another variation, the hydrochloride salt 1.13 was converted to the 4-
nitrophenyl carbamate 1.15 by reaction with 4-nitrophenyl chloroformate.
Subsequent treatment with an amine (or amine hydrochloride salt) of choice
provided the target compound 1.14.

Y Y
HC Hgm\é/go 0 0 " /@/o\n,ﬂ\{go o) 0
P~ 0N © AN
113 115
Y
& °
ap-NH2! H oo N : ﬁwP'
Cap’NTN\é/goo 0
BN

Method E

In yet another variation, the dipeptide hydrochloride salt 1.04 was converted to the 4-
nitrophenyl carbamate as described above. Treatmant with an amine {or amine
hydrochloride salt) of choice provided the urea derivative 1.05. Hydrolysis and
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4.17 1.11 ((VV HHHOHNP NN P, HNTI "I Qu N
OOHOH2N ~ 0O 11 ~0001.12 V 1.13 HH
"Cap-NCO'" YN NP, or NN~ O O e uivalent caﬁ(NO9I1
1 hod D In yet another variation, the
hv&fzgg%s%ﬁz%de sal t 1y13 was converted to the 4PCT{s2006/021003
ni trophenyl carbamate 1.15 by reaction with .
4-ni trophenyl chl orof or nat e.371Subsequent treatment with
an amne (or am ne hydrochloride salt) of choice
figtheviedambrativn bardestcrioedo Wiethddsl /8 \brwvidéd rRe Qai\ée't_' depounds
1]14NON F*  HCl.H2N~0 O p NO OO j~ 02N/

.15 V .cap NH. -_2" HHN N P.

Y
OCH, OCH,
N - y N
HCLH N A o O /©/o N\/&O 0
AN 1o O:N A
V Y
"oap-NH2" Q\WOCHS _asabove b N N
(Method A) NN C O
Cap \/&OO Cap \”/ \E/KO
O =
/|\ 105 “T> 1.14

The following experimental section applies for the preparation of the

compounds of Formula XII:

Abbreviations which are used in the descriptions of the schemes, preparations and
the examples that follow are:

THF; Tetrahydrofuran

DMF: N,N-Dimethylformamide

EtOAc: Ethyi acetate

AcOH: Acetic acid

HOOBt: 3-Hydroxy-1 2,3-benzotriazin-4(3H)-one

EDCI: 1+(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
NMM: N-Methylmorpholine

ADDP: 1,1'-(Azodicarbobyl)dipiperidine

DEAD: Diethylazodicarboxylate

MeOH: Methanol

EtOH: Ethanol

Et,O: Diethyl ether

DMSO: Dimethyisulfoxide

HOBt: N-Hydroxybenzotriazole



10

156

20

25

30

NOO O cap’ NY O1.14 1.4 WO 2006/ 130628
PCTI US20061021003 385- . Method E In yet another
vari ation, the dipeptide hydrochloride salt 1.03 was

cQNV. o 5 the 4-nitrophenyl carbamate as $2006/021003
d@cﬁ%@gﬁngove. Treatnment with an am ne (or aft K

hydrochl oride salt) of choice_provided the urea
derivative 1.05. Hydrolysi 5§%Ad further elaboration as

ibed i.n Methods Ah3 provided the target conpounds
PR BgioutBarienaghosp o M ReEEyomp o igos O - O -

OB o e L e B
D((igg%.3—D|cyciohexyicarbod||mtde

TEMPQ: 2,2,6,6-Tetramethyl-1-piperidinyloxy

Phg: Phenylglycine

Chg: Cyclohexylglycine

Bn: Benzyl

Bzl: Benzyl

Et; Ethyl

Ph: Phenyl

iBoc: isobutoxycarbonyl

IPr: isopropyt

'Bu or Bu': tert-Butyl

Boc: tert-Butyloxycarbonyl

Chz: Benzyloxycarbonyl

Cp: Cylcopentyldienyl

Ts: p-toluenesulfonyl

Me: Methyl

HATU: O-(7-azabenzotriazol-1-y)-1, 1 ,3,3-tetramethyluronium hexafluorophosphate
DMAP: 4-N,N-Dimethylaminopyridine

BOP: Benzotriazol-1 ~yl-oxy-tris(dimethylamino)hexafluorophosphate
PCC: Pyridiniumchlorochromate

General Schemes for Preparation of Target Compounds

Compounds of the present invention were synthesized using the general
schemes (Methods A-E) described below.

Method A:

Deprotection of the N-Boc functionality of 1.01 under acidic conditions provided the
hydrochloride salt 1.02 which was subsequently coupled with N-Boc-tert-leucine
under peptide coupling methadology to afford 1.03. N-Boc deprotection followed by
treatment with appropriate isocyanate gave the urea 1.05. Hydrolysis of the methyl



10 The foll ow ng experinental section applies for the
preparation of the conpounds of Formula XV: For the
procedures descri bed bel ow, the foll ow ng abbreviations
- .. THF: Tetrahydrofuran 15 DMVF: _

m%ﬁﬁrr%{)%gll formam de EtOAc: Ethyl acetate Ac B US2006/021003
Acetic acid HOOBt:

3- Hydr oxy- 1, 2, 3- benzot ri azi-m/4(-3H) - one EDCl : 1-(3-dim

et hyl am nopr opyl ) - 3- ot hyl car bodi i m de hydrochl oride 20
esfenvprovidast el asst HI461 iFeptidDRUPling of the acid 1.06 with the appropriate

P PRy PR TR PRI, pAYRER o oy e 10T g Motett or
rdgegp0cesd et hylTidvélbr SND208619BN62F; or Dess-Martin's — J. Org.

R AL ER 101008, 1385 DB BB 7b! 0xi de HOBL.

Brono-tris-pgyrrolidi nophosphoni um hexaf | uorgphosphat e

A

DCM Di chl oggmet hane 5 BEC: 1, 3- Di cycl ohexyi“car bod
i mde TEMRO 3. 2,08ub, 6- TF ré(F'EIIl hyl - 1-pi per Mb@%y
Phg: Phe%g’f ydi ne_Chg:\@ycl’ohexydt glyci nél  Bn:g Benzyl
10 Bzl : Be f§b Et: EthydHe Ph: Phenyl” 1 ¢ ©

1.01 1.02 ° T~ 108

Hel HZN\/J§O o T OCHs
/l\ Cap \([3]’ 01_05
.04 /l\
% 4
=, — H OH
oM N NHa2
H oy N H R\
CHP/N\H/N\AO o] Cap” \H/N\é/&o 0 c
z o} =
° /I\ /I\ 1.07

Method B ‘

Peptide coupling of the acid 1.06 with the appropriate P+-P’ secondary amide moiety
afforded the hydroxyl amide 1.08. Oxidation (Moffatt or Dess-Martin’s) resulted in
the target compound 1.10.
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i Boc: isobutoxycarbonyl iPr: isopropyl 15 tBu or But:
tert-Butyl Boo: tert-Butyl oxycarbonyl Chz:
Benzyl oxycar bonyl Cp: Cyl copentyl di enyl Ts:

Syl fonyl 20 Me: Methyl HATU:
w%#og(gf;s eHzotrl azol -1-yl)-1, 1, 3, 3- t et r amet hy| GFGHSHEH021003
hexaf | uor ophosphate DNAP: 4- N N-D i met hyl am i nopyrid
i ne BOP: Benzotriazol -1-yk3d%y-tris(di methyl
am no) hexaf | uor ophosphate PCC:
Pyri di ni unchl’f ochromate 25 KHVDS: Pyp/assi um
Hexanet hyl di si{ azi de or Potassium %
bi s(trinethy SI | yl (gg] de) NaHVDS: Sadi
Hexamet hyl di or__Sodi um bi s(try
Li HVDS:H Li B hi m xanet hyl di si aziide hr &i
bi sCepi rﬂ’h nyI ani de) 1098PdNC: 109 Pal [‘adi um on
carbon (By . PreparatlveO le 1 WQgg
2006/ 130628 CT/ 1J8200610\g/1003 387 0 ONN N NLO
O~0O0 ~Ho-Step AO GN(]—I+CbH30I\/b- (QOVMS \ N
la 1b A solution of pyr eca]iﬁbo yHWIa(S g) in
150 mL of dry 5 dichlor of dry DW
was stirred at 0 CF,‘anoH tr ithpHATU (1.4 eq, 6.03
g). L-cyclohexyFg¥ycine d?oc oride I'b (12 eq, 6.03

dded O
g) was added in /l\ 510

Method C

In another variation, peptide coupling of the N-Boc-Po-Ps-acid 1.17 with the
appropriate P4-P’ amide moiety afforded the hydroxyl amide 1.11. Oxidation (Moffatt
or Dess-Martin's) resulted in the keto amide 1.12. Deprotection of the N-Boc
functionality gave the hydrochloride salt 1.13. Treatment with a suitable isocyanate

(or isocyanate equivalent) resulted in the target compound 1.14.

A 0
112 1.13
Y
N\ 4§
cap-NCO 4N N Nep
or - N o 0
equlvalent Cap”™ Y \_/J%O
o £
/]\ 1.14

Method D

In yet another variation, the hydrochloride salt 1.13 was converted to the 4-

nitrophenyl  carbamate 1.15 by reaction with 4-nitrophenyl chloroformate.
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smal | portions. Then, N nethyl norpholine (4 eq, 10 mi,

d 0.920) was added dropw se, The reaction m xture was
gradually warmed to roomtenperature and stirred for

2 he vol atiles were renoved under vac

t%ﬂugﬂsgﬂzg was 10 dissolved in 500 nL of et hyPAEWU%%6’{021“"3
acetate- The organic | ayer was washed with water (100

m.), aqueous 1N HCI (100 nLﬁJﬁaqueous saturated sodi um

bi car bonate solution (100 m-), and brine (100.nL).

Siibsecpeganicatrhayte wimasn daingtb Mlerarﬁfﬁ@n!%&inb'éﬂ@kﬂé‘ %taﬁ)r of choice
fil]tered and concentrated un reduced pressure

Progided (e fRadet comraat dgt4phed on silica gel (gradient:
acet one/ hexapes; 5:95 to 3:7) to afford\yhe 15 product

lc asavvhlt SO|I StepBCNN(]VEQﬁ sHH Ogi O lc
1d Asolut t Ry| ester 1c (6.5 i (H.270 HL of
a 1:1: Hll\/b%vvater Jag cpolled]'t ofc

andtreate |t i um hydr oxj Zp oﬁy rate (2.5
eq, 2.45 The xture vvaso ed® no ored by
TLC (acetonehhexanes V\hen all the,gtarting

mat eri al had been consurre "the WD 2006/ 130628

PCTI US2006/ 021003 388 r t| qn i xture was treated

with 100 nLca@-lezaQUEOHS I e m xture was

concentr at eﬂ”ﬁﬁ“tlge h&,é%o ychbor onet hane (250 nl)

was added and Iayers sseparated, The aqueous | ayer was

extracted wth dichloro han€ (3 x 80 nL). The

conmbi ned organi c | ayers weré™ried over magnesi um
Metiotldd e, filtered, and 5 concentrated to afford the
In&%ﬁ%l&hp%\gar%%oﬁ, t\ﬁglcﬁfep%ig!elh%m%h%%dg sgll? ('I:.\(/J%l_\%as yonve?tg%j%he 4-

nitrophenyl carbamate as described above. Treatment with an amine (or amine

hydrochloride sait) of choice provided the urea derivative 1.05. Hydrolysis and
turther elaboration as described in Methods A/B provided the target compounds
1.14.

Y %
. Q\rOCHS Moom
HCl.HEN\_/&O o H\/J%O i
~T~ 104 OQNJ:j /P 16
\/ Y
S0
"cap-NH2" ’ N OCH; _asabove W N N Nep
(Methad A}
\/KO o CaP’N‘n’N\E/&O 0 0
. O =
/[\ 1.08 T 1.14

The following experimental section applies for the preparation of the

compounds of Formula Xiil:

Abbreviations which are used in the descriptions of the schemes, preparations and
the examples that foliow are:

THF: Tetrahydrofuran

DMF: N,N-Dimethylformamide

EtOAc: Ethyl acetate
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The amino ester 1 e was prepared follow ng the nethod
of R Zhang and J. S. Madalengoitia (Jr Og. Chem
1999, 64, 330), with the exception that the Boc group
10 was cl eaved by the reaction of the Boc-protected

a8 d® wi t h met hanolid HCl  (4M HC in di oXaHESHREE21003

al so enpl oyed for the deprotection). (Note: In a
variation of the reported sypghesis, the sulfonium
ylide was replaced with the correspondi ng phosphoni um

AYGAd : D/// ~~~ BocHNOCH3 OCH8 \N Cl * BocHN JO
%GQIZﬁéetﬁ@@le if A solution of Boc-tert-Leu If (Fluka,

HOBtg3-Hydrdkyry®R)bdrzottiayinGH2B)-3AOMF (50 nl, 1:1 )was
led t.o OC and treated with the am ne hydrochloride 1
eGP G4 ehiy D e ot b O B s Roang. Bop

NVeageMetivichofph@ling5. 7 nmol ). The reaction 20 was
stirred at rt. for 24h, diluted with agqueous HC (1 M

ARRE: &di-tArodicarigmdeipeddne  The conbi ned organic | ayers
e i ous 1M HO , saturated NaHCGB,
DIB D@@V!%%%@%:@ u u

brine, dried (M filtered and concentrated in
Difdx ddiisaprepplarodicatiorylatechr omat ogr aphy (Si 02,

ane 1:5) toyield 1 g as a colorless solid.
M@%%%WO%MSOGZS PCT/ US2006/ 021003 - 389
EWOBCHEAEME BocHNLO O HCl . H2N~O 1-8 hi A sol ution of

thyl, ester 1g (4.0 g, 10,46 mmvl) was dissolved in 4M
E{F% B?éﬁhy?ﬁfr@iane and stirred at rt. for 3 h. The

Drveae DivBthyiskiftki@e was concentrated in vacuo to obtain
t he amine hydrochloride salt, 1 h which was used

HQBE Astiydroxybenzelazele 5 Step F
PyBrOP: Bromo-tris-pyrrolidinophosphonium hexaflucrophosphate

DCM: Dichloromethane

DCC: 1,3-Dicyclohexylcarbodiimide

TEMPO: 2,2,8,6-Tetramethyl-1-piperidinyloxy
Phg: Phenylglycine

Chg: Cyclohexyiglycine

Bn: Benzyl

Bz: Benzyl

Ef: Ethyl

Ph: Phenyl

iBoc: isobutoxycarbonyl

iPr: isopropyl

'Bu or Bu*: tert-Butyl

Boce: tert-Butyloxycarbonyl

Chz: Benzyloxycarbonyl

Cp: Cylcopentyldienyl

Ts: p-toluenesulfonyt

Me: Methyt

Ms or Mesyl: Methane sulfonyl

HATU: O-(7-azabenzotriazol-1-y1)-1,1,3,3-tetramethyluronium hexafluorophosphate
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p! 1 ,CCHENHOH+ HI. HNNOONNN ,'",,OONCH
1d - N" 1i A solution of acid 1 d (100 ng) in 5 nL of
dry dichl oronethane and 5 nL of dry DM was stirred at

0 reated with HATU (1.4 eq, 202 ng). The am ne
18&2%@?]03§?ﬁsori de 1h (1.2 eq, 146 was addedPCTRERN06/021003
y q ng

N- et hyl norpholine (4 eq, 0.17 niL, d 0.920) was al so

added. The reaction m xture 3¥s stirred at 0 G
overnight. All the volatiles were renoved under vacuum

DAHP:t48, N-Bénelthigl avisopslirigmel ved in 80 ni of et hyl
' . Lhe,organj c,layer was washed with water (10
Bﬁﬁ)eéja{azgﬂrggﬁg“fﬁﬁrﬂﬂﬁd'w Yy nohgxaiesopfmsphateed sodi um
PECc Rybdinatehswberrogatd 10 nmL), and brine (10 nL). 15 The

Dﬁﬁq_[aai_ é”l ayer was dried over magnesi um sul fate,
“Br BPORMPYLBHBWHIT dveddaunder  reduced pressure. The

rtbes{n'd;(gomgn@g@mt ographed on silica gel (gradient:
acet gne/ hoxanes; 1:9 to 4:6) to afford the product 1 i
QUL (AREtatiwoyield. UU O OH OHNOHI | ~IM HN
h8NXCNofit ONaO N O m1li N A solutionl of nmethyl ester 11
(180 ng) in 9 nmL of a 1:1:1 mixture of 20
mmHEiNdeH wat er was cooled to OC and treated with
{.thi r oxi.de nonohydrate 111 WD 20061130628
T#M@g%gé%&ﬂ%%s -390- (2.5 eq, 35 my). The mixture
was stirred and nonitored by TLC (acetonel hexanes;
3:7). en all the starting material had been consuned,
the rea8DgFALEChaME i 2o ebQoftipRinggqueous
1 NCHdpoahés ' ncentrated on the
rot av FE) Di ctrﬁ?gp g]rr%‘% Eé\ﬁewg%ﬁjﬂ ﬁ%f%\ggﬂ@gaggda%ng abrergeneral

scheipet diehods Ak kxinsetived below.
Method A

Deprotection of the N-Boc functionality of 1.01 under acidic conditions provided the

A sk

hydrochloride sait 1.02 which was subsequently coupled with N-Boc-tert-leucine
under peptide coupling methodology to afford 1.03. N-Boc deprotection foliowed by
treatment with appropriate isocyanate gave the urea 1.05. Hydrolysis of the methyi
ester provided the acid 1.08. Peptide coupling of the acid 1.06 with the appropriate
P1-P' primary amide moiety afforded the hydroxyl amide 1.07. Oxidation (Moffatt or
related process - T.T.Tidwell, Synthesis, 1990, 857; or Dess-Martin's periodinane (J.
Org. Chem., 1983, 48, 4155) resulted in the target compound 1.08.



5 layer was extracted with dichloronmethane (3 x 50 ni).
The conbi ned organic layers were dried over magnesi um
sul fate, filtered, and concentrated to affordthe
product 11asavvh|tesolld St e HHOOO CH
“HPFEIOE3 1k 11 10 A solution of acid 1k(2 ?91“%)260”021""3
m -of dry dichloronethane and 5 nl-of DVMF was treated
with N, O di met hyl hydr oxyl anA@-hydrochl oride (1.1 eq,
986 ng), BOP reagent (1.1 eq, 4.47 g), and
Nrrethylrmrphonne(s q, 3.3 ni, dogzog/unthat
order. The xture was Meated to 50 C over ht. The
reaction m@si,scwyas O Hated to half R0 ure
and di | d h 460-nfyof et h';H—-ac t eN\IQeoorgam C
15 | ayer” was %ashed vthHQ\/ater (80 us 1 M HC
(80 nmL), aqueeus saturateéd sodium bi car E%?rat@ssol ution
(80 nm.), and brine/(80 nL). The organic |ayer was dried

over magnesi um sulifate, filtered, and gpncentrated
under reduced pre S cighe residue was

chromat ogr ap idl i ca_ge.L (gradi ent ). ocH,

acet onel hexaﬁgz \5§9 t onafd orfd fhe p_r_o_duct 11
as a clear oil. Stepl HOHa@N \ O ONH 10
11 ~ 1m- A solution of amide 11 (2.92_4). in 100 nlL of
dry THE was cool et® o C. Lithium alum num hydride
solution (1.3 e was added dropw sey,/The cooling bath

was renoved after 5 min and the mx“urevva yal lowed to

reach roomtenp T tugg. TLC 25 analy t INH2
acet at el hexgneg; N ) showed that a t| ng
mat eri al cha > Consumed. T g
careful ly quen,cfusd by addition of0 d,ITQpS aqueous
1.086 \V/
SO
— N N NH,
H H
Cap’N\lfN\g/gOO °
0 =
™

Method B

Peptide coupling of the acid 1.06 with the appropriate P4-P’ secondary amide moisty

afforded the hydroxyl amide 1.09. Oxidation (Moffatt or Dess-Martin’s) resulted in
the target compound 1.10.

vV V

e
-~ e

— OH
H H

N N
H H H H
Cap,NTN\é/go 0 Cap,N\”,N\é/&o o o
© AT~ 106 V. o = 1.09
il ‘- H O H
N Kl[\/k 0 o
Cap” T Y 0
O =
“T> 1.10

————
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saturated sodi um hydrogen sul fate. The m xture was
diluted with 200 nL of ether WO 2006/ 130628
PCT/ US20061021003 -391- and aqueous saturated sodi um

\%’ 2@9@3 sulfate was added in small portions until a
precipitated. The mixture was filtBFrEYSI0REER1003

celite and the filtrate was washed with 50 nL of
brine. The organic | ayer wagydri ed over nagnesi um
sulfate, filtered and concentrated. The residue was

Methograat ogr aphed on silica gel (gradient: 5 ethyl
“acet at el hexanes; 5:95 to 4:6) to afford the al dehyde
InpEBefhet variaien.a beslide | explingi of, et dpBOCRL-PHAEION.17] Wih the

adprbils e BN i GOLUAERD BligRl CENYBSARy gvoran
ornPess %@m)r resaitted . i ﬁrqa kéB0amig)e ara. ad@épr@te@qmd df2th@dN-Boc
ol Refly ol P BB ST kbR SR et

(or isstyiuataasguicdientredagedph e teryesbdhpdurdel 14gr adi ent :
et hyl acet at e\/hexanes 2:8 to 6:4) 1o afford the

product | n a white solid. Step K oy OyYN, / YN OyN

N OD O\ O 41 15 A solutiop §f acdtlage In (1.6
in 60 mi 1101 m xture ofy ter was
treat%’ h/!FoPhl um hydroxi ge® oty at e @nd stirred

for 1ql,ylhuntil | b the s ting materi al
had been consumsd\/as det er m ned 111
o]
H H
—— yooN N N Mg
XDTN N © HCLHZN\/&oo o
-
T T~
1.13
A4
Pl H
"cap-NCO” N N hLP
or H ﬂ\./J§ o o
squivalent Cap™ Y 70
o AN /194

Method D

In yet another variation, the hydrochloride salt 1.13 was converted to the 4-
nitrophenyl carbamate 1.15 by reaction with 4-nitrcphenyl  chloroformate.
Subsequent treatment with an amine (or amine hydrochloride salt) of choice
provided the target compound 1.14.

Y %

[n] o

H H o9
N N N., y N }j\P
HCl.HZNYgO o 0 ' OYH A0 5
“T~ ON" j Q /'h
113 V/ 115
l“:-:'o O
\ ¥



10

15

20

25

by TLC anal ysis (ethyl acetate/hexanes; 1:1). The

vol atiles were renoved in rotavap 20 and the residue

was diluted with dichloronmethane (150 nL). The | ayers

were separated and the aqueous | ayer was diluted with
ueous saturated sodium bicarbonate j

§ﬁ8q§¥?§%§§ed wi th di chl oronet hane (3 x 80 nL)Péﬁ¥§%Mﬁﬁum3

conbi ned organic |ayers were dried over nagnesi um

sulfate, filtered and concéffrated to afford the

product 1 pas awite solid. 25 Step L WD 2006/ 130628

Mpthpd 520061021003 - 392 HOH 0 OH 0O NNdO H3NNo,0

B Lo TN BRI A

nitteghartyl roaeshriate adh aescribd abd:\rel 'ia’ebtnﬁé’lﬁ wiRrdr @ﬁ]lne {or amine

consu the volatiles wer
e Al ob SBfiaf EVERS oA wree desh B Gueto dydgvais and
furhit elzpoldtidn S eRsMivdd I Madhods A/ iprov@ibd 6 T%Wc%pounds
ENI—FNN~ NNIJOCNNII( NHOir A solution of
1381 d 1i (50 ng) in 2 nL of dry dichloronethane and 2 nL
of dry |IM WaS\,stirred at 0C and treated wth HATI
(1.4 eq, 52 ng)::The amine 10 hydrochloride 1q (1.2
eq, 26 ng) was @dw?dc:HSThen N- met hyl nor pholi he 4ch, eq,
0. 042 niL, wpm\i) was al so added The rﬁ[\gt m xt ure
was stirred at OCCovernlght e‘}{o l'es were
removed under ~yacuwm and t he ress;;N wa$ grssolwed in
80 nL of ethyl g;t ate. The organic Iay\(a/ was washed
with water (10 nlL)% aqueous 1 N HC

H H
aphHz Wy O esaboe Qﬁr” Nep
e ————f

N 0O {Method A} N N [e] s}
Cap” \ﬂ’N\iAO Cap™ Y \E/&O
5 °
1.08 )

The following experimental section applies for the preparation of the

compounds of Formula XIV:

For the procedures described below, the following abbreviations are used:

THF: Tetrahydrofuran

DMEF: N,N-Dimethylformamide

EtOAc: Ethy! acstate

AcOH; Acetic acid

HOOBL: 3-Hydroxy-1,2,3-benzotriazin-4(3H)-one
EDCI: 1-{3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
NMM: N-Methylmorpholine

ADDP; 1,1"~(Azodicarbobyl)dipiperidine

DEAD: Diethylazodicarboxylate

MeOH: Methanol

EtOH: Ethanol

Et20: Diethyl ether

DMSO: Dimethyisulfoxide
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(10 nL), aqueous saturated sodi um bi carbonate sol ution
(10 n.), and brine (10 nL). 15 The organic | ayer was
dri ed over magnesium sulfate, filtered and concentrated

educed pressure. The product 1 r was
;&Uﬁﬁ@%{l&}sg ther purification. Step NOHO O Kﬁ%gﬁﬂ(ﬂﬁwm
NHONN-~-0O0OObCNOI1Ir % HO N it W 2006/ 130628

PCTI US20061021003 -393 A sgbution of alcohol Ir (65
ng) in 5 nL of dry dichloronmethane was treated wth

HOBsN-Mytiidxpb&relotptionane (3 eq, 121 ng). Reaction
m xture was stirred at room tenperature for 45 mn.

P& RriBremip arisvayrrelicingrawspheriua deeaiioropimspsalieum

pEM: essHidBERihs@l ution (10 m -) and aqueous saturated
sodi um bi carbonate solution (10 m-) and 5 stirred for

D@6: mdrPicTHehenylcaradiwgde ext ract ed wi t h di chl or onet hane

. )t o nic layers were dried
T%@gpr%%é%rhegqt%ﬂ?%ﬁ %rpﬂg,gﬁ&{j%%’?ed, and concentr at ed.
Phithd’heegiguimewas chr omat ogr aphed on silica gel
o r@dLQ?‘nt:l acet onel hexanes; 2:8 to 5:5) to afford the

-SHAACIGYCRShi te solid. 11°11 10 One skilled in the
BamBenwpiul d under stand that other suitable conpounds of
Formul a XV can be prepared in a simlar manner to that
B2 E¥1%5ed above. The fol | owi ng experi mental section
Ftapi es for the preparation of the conpounds of

Fornmula XVI: 15 Preparative Exanple A0 NNH2 N OO
Ph: Phenyi

DMF-DMA: N,N-Dimetﬁylformamide-dimethylaceta!

iBoc: isobutoxycarbonyl

iPr: isopropyl

'Bu or Bu'; tert-Buty)

Boc: tert-Butyloxycarbonyl

Cbz: Benzyloxycarbony!|

Cp: Cylcopentyldienyl

Ts: p-toluenesulfonyi

Me: M.ethyl

HATU: O-(7-azabenzotriazol-1-y1}-1,1,3,3-tetramethyluronium hexaflucrophosphate
DMAP: 4-N,N-Dimethylaminopyridine

BOP : Benzotriazol-1-yl-oxy-tris(dimethylamino)hexafluorophosphate

PCC: Pyridiniumchiorochromate

KHMDS: Potassium Hexamethyldisilazide or Potassium bis(trimethylsilylamide)
NaHMDS: Sodium Hexamethyldisilazide or Sodium bis{trimethylsilylamide)
LIHMDS: Lithium Hexamethyldisilazide or Lithium bis(trimethylsilylamide)

10% Pd/C: 10% Palladium on carbon (by weight).

TG: Thioglycerol

General Schemes for Preparation of Target Compounds

Compounds of the present invention were synthesized using the general
schemes (Methods A-E) described below.



OOO /NH "i'" NINH A W 2006/130628
PCTI US20061021003 -394- StEg OH OH OH HCI . H2N NHZ H N
O+N NHz H -Y Boc' Nm-O O ~~ Bac N~O 0 2 Al Asolution

' 55 ng) in 5 nL of dry dichloronmethane an
ﬁ”ogﬁd‘%?@“%w was stirred at OC and treated ﬁ?ﬂ”%‘d’mw
(368 ng), The am ne hydrochloride 2 (201 5 ng) was
added fol | owed by addition-@82N- net hyl nor phol i no (0. 42

m.). The reaction mxture was gradually warnmed to room
Methegeh at ur e and stirred overni ght. Al the volatiles

th i d t ak
RN AT R R T TR —
proaisibe dhavilyrontilieidesslt NoEiGlmléﬁl @a@@ubs@?&@ﬂwsco%?édi@ﬁﬁ 8 poc-

, brine

t
toB BT ESior APHAP) Gl Mo dh Vi n B cocihyseddction
5 folwessuy eebfnafthviftdaphiep (%é 'Jé'o% aﬂt@%ﬁ% £l ureaW%%u%Pc{lﬁls of

urification was carrle out or t roduct
they malh-estempievided they acidsb 86 e Hﬁp@ﬂB@ouplm@ @ thal aca;m 08 with the

ap%%bﬂdt@ﬁ’bwsgﬁl-na(-ﬁggud@%g\éﬁz 2Roillbq He F?ya:%oxyl rgmxlgie 19070 Oxidation

t ol uene/ was' treat
{(Moffatt oxidation or related process — see, T. T. Tidwell, Synthesis, 1990, 857), or

Pess-Martin Periodinane — J. Org. Chem., (1983) 48, 4155) resulted in the target
10 compound 1.08.

\/
Y V
& OCHs
OCHy . COCHy H N
ﬂ\ﬁ ‘0 oyt e
N HHe)
1.01 1.02 /|\ i
V \/
Q\’rOCHs _ %OCHa
HCIHaN._ A O N R o
;o Cap™ Y %01 05
/T\ O 5 '

A
vV
S OH
OH Itl’ NHa
.QW ¢

Cap’N\n’ ]
S i
T A
106 v : 1.07
& " o
PN NH,
—_ HoH
Cap,N\ﬂ,N\E/&O 0 o)
O =
A

Method B

Peptide coupling of the acid 1.06 with the appropriate P4-P’ secondary amide
moiety afforded the hydroxyl amide 1.09. Oxidation (Moffatt or Dess-Martin's)
15 resulted in the target compound 1.10.



15 with EDCI (1.3 g) and dichloroacetic acid (0.42 ni,

d 1.563). Reaction mxture was stirred at room
tenperature for about 3 h. The reaction mxture mas
digdeeiakdsh dichl oromet hane (100 ni) and washe

aqueous saturated NaHCOB (15 nL), aqueous 1N ﬁgT@@gmm&umm
m.), and brine (15 nlL). The organic |ayer was dried

over magnesiumsul fate, fi{3%&ated, and concentrated

under reduced pressure. The residue 20 was

chr omat ogr aphod 6ﬁ silica gel (gradignt:

acet one/ hexanes; 7248 to 5:5) to affpgrd h

in 8496y|eld 2 30628 PCT/U%Z&%;

Step 3 g HO0O N NHK m%é* OOHSNLO 000
" THE i e Yas( 't

X12 A3 Bgc Protected & reated with
10 mL of form cTaci & The gfsultlﬂ@\ sol uti'®h was
stirred for 2 h. Al the volatiles were renoved under
reduced pressure. 5 No f her pgiridfi cati on was done
for the produgﬁdAS Mg HOOO N NHZ >
00Oo0 /1ll~ gﬁé? 040N NH A3 A 0 To a
sol uti on of the antne AS iln 1 nmL of dry nethyl ene
chl ori de was added N net hyl norphel i ne (0.037 nL, d
0.920). The resulting solution was cooled in an |ce

edproduct A2
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10 water bath and a solution of isocyanate in toluene

(2.5 nL of a 0.135M sole) was slowly added- The

m xture was stirred for 2 h (tenp 0 to 25C). The

reaction mxture was diluted with 60 nL of

&’%‘1"8&‘8&@ hane and washed with 15 niL of aquegggqu&posmzwos

HCl . Aqueous | ayer was back extracted with

di chl oronmet hane (2 x 20 nl)384 Conbi ned organic | ayers

were dried over magnesium sulfate, filtered and 15
Matgagent rat ed under reduced pressure The resi due was

chr onmat o%ra phed. on Silica

e PoABI e, davtions papds oung oY ghe &-ERGR3 Buage WIT pih the

p?ﬂ)pn@fe @a,-mhihee ﬁ@ktﬁaﬁd?d@@%eyhﬁr@x 1 R € "_I/f\B)Oﬁ@éﬂb@l (Moffatt
H53NG0 7 [ MtH] 976; Found 693,

or Dgspidaytin rﬁ’efsﬁ@mane) Rﬁ@ullteeﬁ @ﬁﬂ@%@tﬂhﬁ@!dﬂwhﬂZotﬁ}@@rote@mra@ﬁ tee N-

Oi.EO pr

B TRRUDITL oave BT RROE GG 5B FRoC PRRF oy Ty sy switable
is@@amaﬂazmswmmaeseqm@@wtmum Indime tergekaanporet Bl 4.

section apphies for the preparati oq/of the conpounds

of Fornula X¥ll: Abbreviations whigh are lised in the

descri ption f dihe schenes, preparati §nsl. 8 and the

exanpl es thal flol | ow are; THF: Tet rahydrjof lir & DVF:

N, N Dbrietiyy for mani de Bt OAQ’ Er @cefat e AcOH:

Aceti c a€|/d'|\101mt /]\

3- Hydr oxy-1, 2, 3- benzotr| azin-4(3H) - one EDCI :

1- (3-dlnet hyI am a[e ropyl) 3- et hy[ car bodi Mn de

hydr ochl ori de hyl nor phol i ne TR
1,1 - (Az—eel+carb iedi ne  DEAD: N N-pe
Di et hyl azo et 15 Nb%%mdnaM &t @H: ©
Et hanol 0:¢ Diet h ether DVMBO Di th | S f oxi de
© ety TR
112 \/ 1.13

N n 9w
"CaP'NCO" 4 ’ N N N\PI
ar N M 8] 8]
equivaient Cap”™ RS
0 /I\ 1.14
Method D

In yet another variation, the hydrochloride salt 1.13 was converted to the 4-
nitrophenyl carbamate 1.15 by reaction with 4-nitrophenyl chioroformate.
Subsequent treatment with an amine (or amine hydrochloride salt) of choice
provided the target compound 1.14.

VY %
i 0 0
H H
HCl HzN\AO 0 o /@,om,n\/go o o
/i\ O,N o /i\
118 1.15
Y
cap-NH2 MW N TP
e
Cap,w\n,w\s)%o o
D =
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HOBt : N-Hydr oxybenzotri azol e 20 PyBr OP:
Brono-tris-pyrrolidi nophosphoni um hexaf | uor ophosphat e
DCM Di chl oronet hane DCC. 1, 3-Di cycl ohexyl car bodi i m de
6, 6- Tetranet hyl -1 - pi peri di nyl oxy .

M:Ql\fgnsﬁﬁz ine 25 Ghg: Cycl ohexyl gl ycino Bn: Egﬂ?ﬁlz(}[}(f(lzwﬂs
Bzl : Benzyl Et: Ethyl Ph: Phenyl 30 iBoc:
i sobut oxycarbonyl i Pr: isd®Sopyl 'Bu or But:
tert-Butyl Boc: tert-Butyl oxycarbonyl WO 2006/ 130628
PCT/ US2006/ 021003 - 397 Cbz: Benzyl oxycarbonyl 11
Cp: Cylcopentyldienyl Ts: p-toluenesul fonyl Me:
Met hyl 5 HATU: -

Mdthdd/Eazabenzotri azol -1-yl)-1,1, 3, 3-tetranet hyl uroni um

Wluorophosphat e DMVAP: 4- N N- Di net hyl am nopyri di ne
Bdp yet another variation, the dipeptide hydrochloride salt 1.03 was converted to

th@fﬁﬁ%ﬁaﬁ%@%@;rﬁém%ﬁsﬁ @éc% X HHT-BAY B ah lHano R

di'niunthl orochromat e KH Pot assi um
hydHexblodddydatt) <f | cwiate prvidedt Hssliea derivative 1.05. Hydrolyms and

el B, SR h ol A oro BB b gt sarmpgumnds
1.44. HVDS: Li t hi um Hexanet hyfdi si |l azi de or Lithium

bi s(tri nmethyl §/I yl am de) 10% Pd/ C. 10% Pa\/l adi um on
carbon (by weifght). TG Thi ogl ycer ol =

OCH OCH
%, 3 FN%( 3

HCLH2N\£/§O 0 /O/O\R/H\s/&o O
AP~ 104 OuN © :

“cap-NHZ" QYOCHS as above N P

{Method A} O 8]
Q
/1\\ 1.05 /l\

The following experimental section applies for the preparation of the

compounds of Formula XV:

For the procedures described below, the following abbrewatlons are used:
THF: Tetrahydrofuran

'DMF: N,N-Dimethylformamide

EtOAc: Ethyl acetate

AcOH: Acetic acid

HOOB: 3-Hydroxy-1,2,3-benzotriazin-4(3H)-one

EDCI: 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
NMM: N-Methylmorpholine

ADDP: 1,1-(Azodicarbobyl)dipiperidine

DEAD: Diethylazodicarboxylate

MeOH: Methanol

EtOH: Ethanol

Et20: Diethyl ether
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General Schenes for Preparation of Target Conpounds 15
Conpounds of the present invention were synthesized

usi ng the general schenmes (Methods A-E) descri bed

b . od A Deprotection of the N-Boc functy '
O?J(%.Iyg(id\%iﬁer acidic conditions provided the tP'(j‘i‘H%E(l{}EMzmns
hydrochl oride salt 1.02 which was subsequently coupl ed
with N-Boc- 20 tort-Ieucine 38der peptide coupling

nmet hodol ogy to afford 1.03. N-Boc deprotection followed
DS @+ Bimairisulisikide appropriate i socyanate gave the urea

HbEo _@éﬁi L Se s the nmethyl ester provided the acid
1. OGI.%J ep?’i@ eﬁgo:)tgg%?l?}g of the acid 1.06 with the

PyBp2RpslomcetridepyRrolidinoplospbority ddatuoephbsghay dr oxyl
D@‘I(]I‘l.' 7 rimary Oxidation (Mffatt oxidation or
re.gﬁglﬁo%rr%%tﬁgge_ see, T. T. Tidwell, Synthesis, 1990,
DEEX )1, 3-DicycRbedesrbbbiiirhide Periodi nane - J. Org. Chem,
) v 4155 esulted jn the target conpound 1.08.
TERSS el b o kSR bely it rel0etbskh0s - 306 111 v
PhilPKadiglycine . GOzGN~ H OCH3 Ip ~--" NONN, 0 HHO Y

Cﬁﬁ%i’&ﬁh@%[@fgﬂl%sfa ; 1.03 vwv -~ NCCH3 Op 13
Bn: Benzyl

Bzl: Benzyl

Et: Ethyl

Ph: Phenyl

iIBoc: isobutoxycarbonyl
iPr: isopropyl
'Bu or Bu": tert-Buty]
Boc: tert-Butyloxycarbonyl
Cbz: Benzyloxycarbonyl
Cp: Cylcopentyldienyl
Ts: p-toluenesuifonyl
Me: Methyi .
HATU: O~(7-azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate
DMAP: 4-N,N-Dimethylaminopyridine
BOP : Benzotriazol-1 ~yl-oxy-tris(dimethylamino)hexafluorophosphate
PCC: Pyridiniumchlorochromate
KHMDS: Potassium Hexamethyldisilazide or Potassium bis(trimethylsilylamide)
NaHMDS: Sodium Hexamethyldisilazide or Sodium bis(trimethylsilylamide)
LIHMDS: Lithium Hexamethyldisilazide or Lithium bis(trimethylsilylamide)
10% Pd/C: 10% Palladium on carbon (by weight). )
Preparative Example 1:
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MNN- O | Cap' O1.05 1.04VVVOH OHNNEZ ~100
HNN cap NuN~OOCap 0O ml1.07 1.06 VO __ ....~
NI -YN NH2 cap' N\~ OE1 O 1.0$% Method B Peptide
u f the acid 1.06 with the appropriat

g@c@%@?@zgam de 5 noiety afforded the hydrox?f;%é.r%ﬁ)ggomm
1:09. Oxidation (Mffatt or Dess-Martin's) resulted in
the target conpound 1.1 O-38d ~~ HOHH OH HNI
Cap'l\lyNYOOcapyN-NOQJJ 0 1.06 O /1\ 1.09 VI N

N N
E ]./U\ E il,rN\/g O >
Step A
o) 0
N\ OH + Cle OMe —_— N\ N OMe
| it [ N
N/ ® O N/ ©
1a b Ie

A solution of pyrazinecarboxylic acid 1a (3 g) in 150 mL of dry
dichloromethane and 150 mL of dry DMF was stirred at 0 °C and treated with HATU
(1.4 eq, 6.03 g). L-cyclohexylglycine hydrochloride 1b (1.2 eq, 6.03 g) was added in
small portions. Then, N-methylmorphoiine (4 eg, 10 mL, d 0.920} was added
dropwise, The reaction mixture was gradually warmed to room temperature and
stirred for 20 h. All the volatiles were removed under vacuum and the residue was
dissolved in 500 mL of ethyl acetate. The organic layer was washed with water (100

mt.), aqueous 1N HCI (100 mlL), aqueous saturated sodium bicarbonate solution

{100 mL), and brine (100 mL). The organic layer was dried over magnesium sulfate,

filtered and concentrated under reduced pressure. The residue was
chromatographed on silica get (gradient; acetone/hexanes; 5:95 to 3:7) to afford the

product 1¢ as a white solid.

Step B
0 O
[N\j/u\ﬁ OMe N\j)\N OH
N ° [N/ "o
1 ,

A solution of methyl ester 1¢ (6.5 g) in 270 mL of a 1:1:1 mixiure of
THF/MeOH/water was cooled to 0 °C and ftreated with lithium hydroxide
monochydrate (2.5 eq, 2.45 g). The mixture was stirred and monitored by TLC
(acetone/hexanes; 2:8). When all the starting material had been consumed, the
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cap OO0 PIlI Om1.10 W 20061130628 PCTYUS20061021003

-399- Method C In another variation, peptide coupling

of the N-Boc-P2-P3-acid 1.17 with the appropriate

P, noi ety afforded the hydroxyl am de

970 g%@(%@%l\/bffatt or Dess-Martin Periodi nane?éﬂj&m%mms

resulted in the keto am de 1.12. Deprotection of the N

5 Boc functionality gave t h@88ydrochloride salt 1.13.

Treatnment with a suitable isocyanate (or isocyanate
reaghionvaibdure) wag srebtegldwitm 1001 enlt af getecsnduHE ahdltth,e Mixyrel was

of ~  ~OUN=O ~I K 17 0
oornetel PiN tRE SOERER D DI ERETGe D Bl 4P AP 458 Javers
sephardied.. 111'23 é{qtleol;% Ia!zer v@s eﬂtm@fd\sﬁﬂ’th MicMIGROmbthbIne (8 8D L), The

uj val ent Ca 01 .14
comubmec} org nic ayers wePe drled over magnesium sulfate, filtered, and

concentrated to afford the product 1d as a white solid.

Step C
OACOch;g
N
H.HCI
1e

The amino esier 1e was prepared following the method of R. Zhang and J. S.
Madalengoitia (J. Org. Chem. 1999, 64, 330), with the exception that the Boc group
was cleaved by the reaction of the Boc-protected amino acid with methanolic HCH
(4M HCl in dioxane was also employed for the deprotection).

(Note: In a variation of the reported synthesis, the sulfonium ylide was replaced with
the corresponding phosphonium ylide).

Step D
~
Y o
[—'-)\i(OCH pockn. ., Q\WO%
+ 3 + z
N — - O
FoCl O /ﬁ BOCHN\E/&O
1e 1f /]\ 1g

A solution of Boc-tert-Leu 1f (Fluka, 5.0 g, 21.6 mmel) in dry CH2CI/DMF (50
mL, 1:1 ) was cooled to 0°C and treated with the amine hydrochloride 1e (5.3 g, 25.7
mmol), NMM (6.5 g, 64.8 mmol) and BOP reagent (11.6 g, 25.7 mmol). The reaction
was stirred at rt. for 24h, diluted with aqueous HCI (1 M) and extracted with CH,Cls.
The combined organic layers were washed with aqueous 1M HCI, saturated
NaHCO;, brine, dried (MgSQy), filtered and concentrated in vacuo and purified by
chromatography (Si0;, Acetone/Hexane 1:5) to yield 1g as a colorless solid.
Step E
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Method D 10 In yet another variation, the hydrochloride
salt 1.13 was converted to the 4- nitrophenyl carbamate
1.15 by reaction with 4-nitrophenyl chloroformate,

treatment with an anmine (or amne
Q?&gﬁﬁ}g |de salt) of choice provided the tdrgéf52006/21003

conpound 1.14. WD 20061130628 PCTI US2006/ 021003 - 400
VVo-~V'\ o NNP Np, -38-HN~OO0O0ONIfVOOC
m |l O | &N 1.13 V1.15 COH NHNNN, P,

CaP' NUN-O 0 Ow@' 1.14 Method E In yet another

vari ation, thexdi peptide hydrochl oride saff 1,03 was
converted to Chi t rophenyl carbamat é a i bed
above. Treat ith an_am.ne,(or amne

hydr oc hBasHN ) of choice prodei&&NLbeK
derivative 13 05. Hydrolysis and further el a oratl on as
descri bed i/n\\Met hodis Al B provi ded t he t et conjhounds

O(:H:% | OLN.O O 1.04
éahﬂ\ sc%t{pnlcg n\‘ye [ ester 1g (4.0 g, 10 46 mmo]) was dissolved in 4M HCl in

dioxane and stirred at rt. for 3 h. The reaction mixture was concentrated in vacuo to

obtain the amine hydrochloride salt, 1h which was used without purification.
StepF

A solution of acid 1d (100 mg) in 5 mL of dry dichloromethane and 5 mL of dry
DMF was stirred at 0°C and treated with HATU (1.4 eq, 202 mg). The amine
hydrochloride 1h (1.2 eq, 146 mg) was added. Then, N-methylmorpholine (4 eq, 0.17
mL., d 0.820) was also added. The reaction mixture was stirred at 0 °C overnight. All
the volatiles were removed under vacuum and the residue was dissalved in 80 mL of
ethyl acetate. The organic layer was washed with water (10 mL), agueous 1N HCI
(10 mL}), aqueous saturated sodium bicarbonate solution (10 mL), and brine {10 mL).
The organic layer was dried over magnesium sulfate, filtered and concentrated under
reduced pressure. The residue was chromatographed on silica gel (gradient:
acetone/hexanes; 1:9 to 4:6) to afford the product 1i as a white solid.

Y
QTOMB Q‘/OH
0 y N o] q N
N“j)LN N\./goo N‘j)LN NN G ©
[N/ Ty SRS |

A solution of methyl ester 1i (180 mg) in 9 mL of a 1:1: mixture of
THF/MeOH/water was cooled to 0°C and treated with lithium hydroxide monohydrate
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n o0 "nmp._,NH2" OGHs as above ' Il NNP. NN (Mthod
A N N~ O O Cap Y Cap- Y OO0 E 1.05 1.14 10 The

foll owi ng experimental section applies for the
preparation of the conmpounds of Formula XVIII: Exanple

EERPMedd on of Conpound of Formula 3 WO 200%%&%;021003
PCTI US2000/ 021003 -401 G k3~-CH3 HBG-GI3 OO ~~ -~

OV NNS5 NNCLHHNUNS~NNOHOI I X I OO
| CHHCH3 3 1.06 1.09 3 T8 cooled s C of the
internediates 1.06 (75.0 ng, 0.2 mmol) and solution (0

(25 @9 35100)-0M iy migueevanstiyes andoired Ry )TLik tmedhexanes;
. ' Qéﬁgﬁm s I | P

3*('}8\%%6%%%9*@1@& . e1 rh ggctt?efégn m Qﬁ%@é%%&éoanﬁrﬁ@ g 4°

trefatad il Sapd. ehequasssntd HIP 2l Hrsomixtergperatasneentrated on the

ool ipfRa GO Sded olikasl® SRR e daucous
|layar gaasi extlaategirwitadictioratdethure (3 S04mLT. iMHeetersbiaad organic layers
weg 80 BT o Rg L B G- RBS, 21 S PR e 10 Pl iheppigduct

1j B aGfhitedamduct of formula 3 (6.5%yield) ; LCVS :

(590.1).
Step H

oﬂ(w HHI

A solution of acid 1k {2 g) in 100 mL. of dry dichloromethane and 5 mL of DMF
was treated with N,O-dimethylhydroxylamine hydrochloride (1.1 eq, 986 mg), BOP
reagent (1.1 eq, 4.47 g), and N-methylmorpholine (3.3 eq, 3.3 mL, d 0.920) in that

order. The mixture was heated to 50 °C overnight. The reaction mixture was

>|/0\I],N\2)J\ oH . XO\I(];N\:)I\N,O\

concentrated to half its volume and diluted with 400 mL of ethyl acetate. The organic
layer was washed with water (80 mL), aqueous 1M HCI (80 ml), aqueous saturated
sadium bicarbonate solution {80 mL}), and brine (80 mL). The organic layer was dried
over magnesium sulfate, filtered, and concentrated under reduced pressure. The -
residue was chromatographed on silica gel (gradient; acetone/hexanes; 5:95 to 3:7;)

to afford the product 1! as a clear oil.
Step 1

O.iﬁ —— 01;

A solution of amide 11 (2.2 g) in 100 mL of dry THF was cooled to °C. Lithium
aluminum hydride solution (1.3 eq) was added dropwise. The cooling bath was
removed after 5 min and the mixture was allowed to reach room temperature. TLC
analysis (ethyl acetate/hexanes; 2:8) showed that ail the starting material had been
consumed. The excess LAH was carefully quenched by addition of drops of aquecus
saturated sodium hydrogen suifate. The mixture was diluted with 200 mL of ether
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10 One skilled in the art would understand that other

sui tabl e conpounds of Fornula XVIII can be prepared in

a simlar manner to that disclosed above. The foll ow ng

e | section applies for the preparati

c%’gﬂg’g&%f Formula XI X: 15 Synthesis of Prepg?gﬁszt}opﬁzmm
Exanpl es Synthesis of Exanple 101 Stepi ON N\ / O

O- NNtBocHN O /gyp HCL3910 1.01 10l1a To a stirred
solution of the praline derivative 1.01 (3.66 mmol,

aypd ewc&ﬁk sudescsodiad hyAtbgrPoyehtd Wad b@ﬂé@[r@ﬁmhméﬁﬂloﬁg@ntii a

&a]t mT 0C was agdded L-boc-tert |eucin
WE&@‘)H% pracigiatigy| 218 BIBER 95 (illerad, thilé) C@Stehﬁﬁ‘lj )tharfdtrate was
whithdd itk %OgmLAof@inemTﬂb)orgérﬁlb %yel@vd? (mgoeévéftméﬁﬁés m sulfate,

erature, the reaction was stored in
fl%% @&@@92@8@@@%@@0@@2@0@@ chr@mtqgr@rém o shioggel (gradient:

etﬂy[fédé‘taﬂgﬁhe&él@eéq@ 5 @@?é&?&ﬁdr@ rihé"g?geHgﬁe gpo?iugwhtﬁt £83 colotless

dlchloronet ane
olkat ur at ed sodi um bi carbonate solution (80 nL), 10% aq.

fic acid solution (80 n.), brine (80 ni), dried
‘(@RHZSOKL), filtered and concentrated. The crude

material was purified by silica chromatog? y using 5
25175 to 5015Q, Et YAc/ hexanes to provide 1.77 g of the

r equi red>rm?t\ﬁ/r"i1 l-~101x. LG Ms: 518,1 (M
"5 T

1m )
A solution of aldehyde 1m (1.8 g) in 100 mL of dry dichloromethane was

treated with isonitrile (1.1 eq, 680 mg) and acetic acid (2 eq, 1.02 mL, d 1.0149).

The mixiure was stirred overnight. All the volatiles were removed under vacuum and

the residue was chromatographed on silica gel (gradient: ethyl acetate/hexanes; 2:8
to 6:4) to afford the product 1n as a white solid.

Step K
Q

\g/ g 4 W - >|/ j:]: -ﬁ o \V
in h 1

A solution of acetate 1n (1.6 g) in 60 mL of a 1:1:1 mixture of
THF/MeOH/water was treated with lithium hydroxide monohydrate and stirred for
approximately 1 h until all the starting material had been consumed as determined
by TI.C analysis (ethyl acetate/hexanes; 1:1). The volatiles were removed in rotavap
and the residue was diluted with dichloromethane (150 mL). The layers were
separated and the aqueous layer was diluted with 30 mL of aqueous saturated
sodium bicarbonate solution and extracted with dichloromethane (3 x 80 mL). The
qombined organic layers were dried over magnesium sulfate, filtered and

concentrated to afford the product 1p as a white solid.
Step L
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O NNPO O O1Ck OHIBocHN-O O tBocHNO O 10l1a 101b
To a solution of the nethyl ester 10la (1.21 g, 2.34
mmol) in THF (10 m-) and 10 MoOH (5 m-) was added ag.
IMLIOH solution (5 nmL). The reaction m xture was

r RT for 4 h. It was then concentrate e TUS2006/021003
E%P&E’@g's%t”?h water (50 m-) and acidified vvitﬁ orid

citric acid (pH approxi matelé@:%) when white SO|Id
material crashed out. This [iid was filtered off,
washed with water and dried in vacuo to afford 970

ng
of 101b. LG VB: ?8504,1 (MrH) +. 15 Step 38 Ne O HONN N
N N tt HB i O O 101b 101c CIThigeN Blﬁ
(503 mTcd) ouplea With internedi ate

(334 ny, 1. N ) usi ng essentially proced re
descri bed abtwe!(Step 1, preparation of 14 &) to

ro was._ u t hout fi,cation
gnvggee?lﬁﬁ%ﬁ}’&?gcgg aneﬁafy No8 aRSENEU S0 B o in
dlB@'ﬂdJSZ@Or@éa@ﬁiﬂﬁﬁdum%& dtirsedOor Mbo@ Qh ] Gutl/thb Wedrh g’ m¥terial
had been consumed. All the volatiles were removed under vacuum to afford the

product 1q as a white solid.
Step M

\/ H:,N
0 e cvﬁ % fﬁr”
U*ﬂ%”ﬁ EJ)L et

I‘

A solution of acid 1j (50 mg) in 2 mL of dry dichloromethane and 2 mL of dry
DMF was stirred at 0°C and treated with HATU (1.4 eq, 52 mg). The amine
hydrochloride 1q (1.2 eq, 26 mg) was added. Then, N-methylmorpholine (4 eq, 0.042
mL, d 0.920) was also added. The reaction mixture was stirred at 0 °C overnight. All
the volatiles were removed under vacuum and the residue was dissolved in 80 mL of
ethyl acetate. The organic layer was washed with water {10 mL), aqueous 1N HCI
(10 mL), aqueous saturated sodium bicarbonate solution (10 mL}, and brine (10 mL).
The organic layer was dried over magnesium sulfate, filtered and concentrated under

reduced pressure. The product 1r was used without further purification.
Step N

. ])L?rn Ovr”t*r“ . ﬁ%“\j}r it
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teccHNO O O t BocHN~N ~0 OvJ 101c 101d To a sol ution of
t he hydroxyl conpound 101c from above in .

di chl oronmet hane (15 nl) was added Dess-Martin's

peri odi nane (848 ng, 2 mml) and the reaction mxture

' dat RT for 5 h. At this tine, the peagkbdtoz1003
WEBAbeBY | D ed vi th 5 di chl o omet hane (30 ni) and

washed with 1:1 m xture of -ag. 10% sodi um thiosul fate
solution and saturated sodid¥h-bi carbonate solution (2 x
25 nL each), brine (50 nL), dried (Na2SO4), filtered

andA cohitientaf aledhol ThéE mgddn fankef dry dabloppmethiaed vims treated

.silic hr omat,.ogr a usi 5/85 to 50150 .
Wit QSRR EBE e it 127 4ad” s 3shch RBAT R ap stiged at room
te rig)@r%m'ga{f’or 4§Gﬂzﬂ $h§\|3ﬁNhﬁ%1 reébw8s ﬂgéwgimq‘i‘ﬁgﬁﬁ et?m 5%@6|N tliigsulfate
. 0C :
solyiian ﬁﬁbg&)cﬂrgz%qh@ﬁuafs e %ﬁi’mﬁafbeﬁ%{m utggn 91t and
sttt 1 A% AR, ThE riiRek wad omh&el AlithldidBoroREn & (3 2909HL). The
as_described for internediate 1.01, Step 3 (reaction

combied=oparyc legersivavere 7 gned vprgr nagnesisp  gUKgle, filtered, and

0628 .PCLLHYS20 2 : 0 N A :
coR LRS- LTSEONPUO 40 ol Ny o NN Grollns
acgionghixanest 28He S tn@fferd thelgadugt dasrmywhise solidvol ) i n

di chl oronet hane (2 nL) at

One skilled in the art would understand that other suitable compounds of

Formula XV can be prepared in a similar manner to that disclosed above.

The following experimental section applies for the preparation of the

compounds of Formula XVI:

Preparative Example A

N
< - O
3 NH
N 2
8]
>L(£O
0 Os. NH
T

A
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0C was added D1 PEA (0.06 mL, 0.3 mmol) followed by the

i socyanate internediate 65.01 (0.25 Msolution in

toluene, 0.8 n., 0.2 nmmol). After 15 mnutes at that 5

tenperature, the reaction flask was stored in the

f 0C), overnight (16 hr). The reacti

rﬁgtgﬁjr%gm\‘/%% di luted with dichloronethane (20 n}%’r{usz&nﬁmz]oos

washed with saturated amoni um chloride solution (20

m.), brine (20 nL), dried ¢N84504), filtered and

concentrated. The crude material was purified by silica
Steprlomat ogr aphy using 15/85 to 50/ 50 acet onel hexanes to

provi ge the required conpound 101 (53 10 rrg LC ME:

872. Z (MrH)' . One skillgd in the art woul d énderstand

t hat ét%\\e‘r(oswta gompounds of  Fornul a X can, bepH

pr n a |ma fer“to that discloSg .
Th,eu\f/olg o®i ng experi nenfal section—appli eﬁ f
BFeparafion of the 15 dofpounds of FoPeil @, Ib
| c:~Abbredvi ations: Agbrevi ations which a,elxused n

descriptions of the schenes, preparations ‘and t
A exlution ekaeif S (2551 mowinas el afHiry dickiorametheoiuarahs 26L By DMF

wele TSRO O PRI Gt FUAYS (363 ). AR & dhioride 2 (201

Aceti c acl

M@ Wyl addsd foilowsd thyratolittdnaafi M-diBHinoastliEd@® .42 mL). The reaction

m]%l dém%”@%ﬁéél@@%?rﬁﬁﬁﬂ% lr)am‘nef 3:?/ ! Cﬁ{ﬁ?%ﬁ%#@n @E@;{emight All the

vorﬂhtdsa\neﬂe mmemﬂma&&ueﬁémm%&a@%s taﬂe%mt@t‘l@d mL of
ﬁhano et her [ sul f oxi

ctiph BB and P Sigais 1AUbt Wb tGiehad i sameows SN GAEHAneaueous
saturated NaHCO3 (18 mL), water (15 mL), brine (15 mL), dried over MgS04,

filtered, and concentrated under reduced pressure to afford the desired product A1,

No further purification was carried out for the product.

Step 2
f/\E AN
TR / H
N NH, N
oo N
—_— H
N O o 0
70 B o

A solution of A1 (360 mg) in 20 mL of a 1:1 mixture of toluene/DMSO was treated
with EDCI (1.3 g) and dichloroacstic acid (0.42 mL, d 1.563). Reaction mixture was
stifred at room temperature for about 3 h. The reaction mixture was diluted with
dichloromethane (100 mL) and washed with agueous saturated NaHCO, (15 mL)},
aqueous 1N HCi {15 mL}, and brine (15 mL). The organic layer was dried over

Boo”

magnesium sulfate, filtrated, and concentrated under reduced pressure. The residue

was chromatographed on silica gel (gradient: acetone/hexanes: 2:8 to 5:8) to afford
the product A2 in 84% vield.
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Chg: Cycl ohexyl glycine Bn: Benzy] Et: Ethyl Ph:
Phenyl 10 iPr: isopropyl tBu or Bu : tert-Butyl Boc:
tert-Butyl oxycarbonyl Cbz: Benzyl oxycarbonyl HATU:

- zotriazol-1-yl)-1,1, 3, 3-tetranet hyl '
hgéééy]%%?%ghosphate 15 BOP : PRI boz1003
Benzotriazol -1-yl -oxy-1ris(di methyl am no) hexaf | uor ophos
phate 10% Pd/ C. 10% Pal | adi ¥R on car bon (by wei ght).

Exanpl e: Synthesis of (1 R

SteB- N- (3- Ami no- 1 - (Cvel obut yl net hyl ) - 2, 3- Di oxopr opyl | - 3]
2(9)- 1L, 1- D met hVl et hyl ) Am nol Car bon¥\_ Am
inol-3,3-Gimethy| - 1-Oxobutyll-6, 6-0} mét hyl - 20
33- Azabi cycl of3. xan- 2( S) - Carduaxanf/de\ ( Stw uclure
W CH3 2CH3 CH3 NN J 00 N N
OCHI Cii3 a oStep 1o + Npk N
oS I a° 1b' 20061130628 PCT/ USEOHG/ 11003771406

A stirylf/,xd" sol g i of the ketimme 1la' 0 g, 187.
mol , avail abfe from /{1‘6\ A3

The N-Boc protected amine A2 was treated with 10 mL of formic acid. The resulting

Ha

solution was stirred for 2 h. All the volatiles were removed under reduced pressure.
No further purification was done for the product A3.

Step 4

-

N
N — " 8
0z N NH,
® q P N
HCOO N NH, 0 s}
@ N 0
Han. A, © 0 0

r—— O NH
N m Qo
o}
To a solution of the amine salt A3 in 1 mL of dry methylene chicride was added N-
methylmorpholine (0.037 mL, d 0.920). The resulting solution was cooled in an ice-
water bath and a solution of isocyanate in toluene (2.5 mL of a 0.135M soln) was
stowly added. The mixture was stirred for 2 h (femp 0 to 25°C). The reaction mixiure
was diluted with 60 mL of dichloromethane and washed with 15 mL of aqueous 1N

HCL. Aqueous layer was back exfracted with dichloromethane (2 x 20 mL).
Combined organic layers were dried over magnesium sulfate, filtered and

-concentrated under reduced pressure. The residue was chromatographed on Silica

gel (gradient: acetone/hexanes; 1:9 to 6:4) to give the product A (15 mg) as a white
solid in 20% yield. HRMS (FAB)} caled for CgzHsaNgO7 [M+H] 693.3976; found
693.3987.

One skilled in the art would understand that other suitable compounds of

Formula XVI can be prepared in a similar manner to that disclosed above,
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Al drich Chem cal Conpany, M | waukee, W sconsin) under

N2 in dry THE (400 nmL.) was cooled to -780 C and

treated with 1 Msolution of K tBuO (220 nm_, 1.15

ui i.p THF. The reaction m xture was war

\gﬁ&oiﬁsgéggd for 1 h and treated with 5 "B/ @fodrons

br ononet hyl cycl obut ane (28 nlL, 249 mmol ). The reaction

m xture was stirred at re8Abtenperature for 48 h and

concentrated in vacuo. The residue was dissolved in
Thé&fabwWinq@xpkrimenal dactidnexbpliesfonthe p¥dpai2tidh 0Bl M -)

The resulting solytion was stirred at roomtenperature
Mﬁk@ﬂg&%d with Et20 (1 L). The aqueous

| ayer was nade basic to pH -12-14 with ag. NaOH (50 %

andy@bviassradviviti Br&h‘?e@' iR tﬁ@déé’dﬂfﬂ@n%ﬁ the&ﬁeﬁ@gﬁjrﬁﬁé’ratlons

organic layers were dried (MpSO4 filtered, and
andiwcamiasdbat bligyaepure anine (1 b, 18 g) as a

Step 2. 0 O ClHzN BocHN OC2H$ FOH u
TH?DJ’-&H@E%@E%UU on of the amne 1b' (18g, 105.2 mmol)

DMt NOg-DfmethyBpid@mide350 ml -) was 15 treated with

{ - Rert - di carbonate (23 g, 105.4 nmol) and stirred
Etcgéc‘iﬁﬁélgg% After the conpletion of the reaction
AcQML&yefictdmid reaction m xture was concentrated in vacuo

[ esi wa SSO n THFIH20 (200 m, 1:1)
HO% %f@ﬁ G#’?FPQHEP%Q Oz{é%?gma 158.5 mol ) and
EDSH: T—@dn@hﬂ@ﬂﬁbbﬁp?ﬁ@%iﬂyﬁg&@ﬁmﬂgﬁ hyBhechlerte | Ion
m e _was concentrated and the basic aqueous | ayer
NM%Q\E g’[@‘?ﬂ@?@%%?h Et 20. The 20 aqueous | ayer was
AD@‘F" dlfx%dué%lﬁma@zpe‘r@neto pH 1-2 and extracted with
he conbi ned organic |ayers were dried

DE@D@Q@W}"%@W@P@@"“&M concentrated in vacuo to yield
Met: Msthangiol orl ess viscous oil which was used for next

step V\/lthout any further purification. Step 3. O
EiBddrNa@e BocHN N, Qv Me

E120: Diethyt ether
DMSO: Dimethylsulfoxide
HOBt: N-Hydroxyhenzotriazole

PyBrOP: Bromo-tris-pyrrolidinophosphonium hexafluorophosphate
DCM: Dichloromethane

DCC: 1,S;Dicyc[ohexyicarbodiimide

TEMPOQO: 2,2,6,6-Tetramethyi-1-piperidinyloxy

Phg: Phenylglycine

Chg: Cyclohexylglycine

Bn: Benzyl

" Bzl: Benzyl

Et: Ethyl

Ph: Phenyl

iBoc: isobutoxycarbonyl
iPr: isopropyl

'Bu or Bu'; tert-Butyl

Boc: tert-Butyloxycarbonyl
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25 1c' td WD 2006/ 130628 PCT/ US2006/ 021003 -407 A
solution of the acid 1c' (15.0 g, 62 mmol) in CH2CI 2
(250 M-) was treated with BOP reagent (41.1 g, 93

t hyl mor pholine (27 mL), N, O-dineth
m#"g%ﬁﬁ %‘Fne hydr ochl ori de (9. 07 g, 93 mol )¥CTngzooﬁf021m)3

stirred overnight at rt. The reaction m xture was
diluted with 1 N aqg. HCl (283 +1.), and the |ayers were
5 separated and the aqueous |ayer was extracted with
Chetgeanz1¢p3x3®anpll ). The conbined organic | ayers were
C dI‘IF éh@@%rb[] filtered, concentrated in vacuo and
P G|CPPEY ronmat ogr aphy (Si 02, Et OActHex 2:3) to
Tsypm[deﬁdg@f@mde 1d (15.0 g) as a colorless solid. Step

BocHN N OMB BocHN H M 10 1d 1e A solution of
MQI%BB%de Id (15 g, 52.1 nmmol) in dry THE (200 nL) was

Hﬁtﬁlﬁfﬁ gﬁazﬁﬁé?ﬁw[r%%ow _EFE 21 89%. ﬂéﬁrh%ttﬂflurbhﬁH‘He)ga%luMolpﬂgséPhate

e’ reaction mxture was Sti

D’\%pr%b]rﬁl%ﬁlﬂﬂmﬁﬂ@pyr@nﬂ h and carefully quenched at 0
o thpiedbiare? [t ofh R ottt B Ao °5. “ha
PGC: RyridnBonehigroghipnester act ed with CH2Cl 2 (3x200 nl), The
<HI8 o P R BV eEE B HRBRR I P g iaie)

NatiMD 8ir Bodiars mexanmthyaldama:lzl@@ancsmlnmttﬂ@ttﬁrﬁeth@l@wmmm(ayl el d

LHAERBR eSS iRt ds T or L s S e By de

10%eP4/D4 10% Rdiikliuroh)cartiorQdy WelgHtp0 ML), was treated
bh E§3N (10.73 nL, 74.4 mol), and acetone
TGcwtf 8f'n (10.86 g, 127.57

General Schemes for Preparation of Target Compounds

Compounds of the present invention were synthesized using the general -
schemes (Methods A-E) described below.
Method A

Deprotection of the N-Boc functionality of 1.01 under acidic conditions
provided the hydrochloride salt 1.02 which was subsequently coupled with N-Boc-
tert-leucine under peptide coupling methodology _t6 afford 1.03. N-Boc deprotection
followed by treatment with appropriate isocyanate gave the urea 1.05. Hydrolysis of
the methyl ester provided the acid 1.06. Peptide coupling of the acid 1.08 with the
appropriate P4-P’ primary amide moiety afforded the hydroxyl amide 1.07. Oxidation
(Moffatt oxidation or related process — see, T. T. Tidwell, Synthesis, 1990, 857), or
Dess-Martin Periodinane — J. Org. Chem., {1983} 48, 4155) resulted in the target
compound 1.08.



5

mmol) and stirred at roomtenperature for 24 hrs. The
reaction mxture was concentrated in vacuo and dil uted
with ag. HCl (1 M 200 nL) and extracted into 25 CH2Cl 2

. The conbi ned organic | ayer were |
%gg%%gé‘, dried WO 2006/ 130628 PCT/ US2006/ \Sgﬁﬁ‘%éw{‘w‘“”
408 (MyS04), filtered, concentrated in vacuo and
purified by chromatography 38i-02, EtQAclHex 1:4) to

yield If (10.3 g) as a colorless liquid as a m xture of
di astereomgys. Step 6. OH + OH BOCHN CN CWH3N OCH3 O

A

5if 1g -hanol satur\ét ed wwth HCl *, prepared by
bubbl i ng i 0 He6£Q0 ni) at O %@cmar eat ed
with cyapohydrin Lf_angHeat ed—+o refhusif 4 h. The

reactio oconcentrat®f i n vacuo o Yiefd 9 g, which
was used in;jhe next step wthout purif+Cathen. 10 *
Al ternatively 6MYcl prepared by addition of AcCl to
dry nmethanol can & so be wused. Step OH OH + BOCHN
OCH3 CH3N..OCH3 | ’ lycf,h A solution aof: the am ne
hydrochloride 1 gfinlCHZClI2 (200 nl) t ted with
15 Et 3N (45.”8"%;/%&% mol ) and Bpc20 4 ?‘3’?‘ 209 mol )
at -78C. The reagtion mixture wvas' Miﬁ;g red at room
tenperature overnight and dil ut edOvyi/L\JIS (2 M 200
m.) and extracted®%nto CH2Cl 2. The conbi ned organic

| ayers were dri (My504) filtered, cpncentrated in

vacuo and purifigd by chromatography- (Et OAg/ Hex 1:4)
to yield hydroxy gster | h. ([/\fn NH,
N
O
0
1

N H H
H H — LN N Q
CaprTN\E/gO o Cap \g/ é

0 =

1.08

o7

Method B

Peptide coupling of the acid 1.06 with the appropriate P4+-P’ secondary amide

moiety afforded the hydroxyl amide 1.09. Oxidation (Moffatt or Dess-Martin's)
resulted in the target compound 1.10,

Y Y
S . OH
Q\rrOH ' N ﬂ\/\\
H H — H
cop” TN:/J% 0 Cap’ﬁ\rr”\é/i*o 0o 0
Q /T\ 1.08 o AT 108



10

20 Step 8. OH OH BocHN O OCH3 BocHN NH2 r O 1h 1i WO
2006/ 130628 PCTIUS2 0 0 610 210 0 3 - 409 A solution
of methyl ester I h (3g, 10.5 mml) in THE/H20 (1:1)

S d with LOHH0 (645 ng, 15.75 mo)
\‘gﬁzﬁp@g&g for 2 h. The reaction mxture Pt‘f'ﬂuszooﬁmzloos
acidified W|t_h ag HGl (1 M 15 nL) and concentrated in
vacua. The residue was dri3@8-in vacuum 5 A solution
of the acid in CH2C12 (50 nL) and DMF (25 nL) was

MetHogated with NHC (2.94 g, 5.5 mol ), FOC (3.15 g,

16.5 ), HOOBt , D N M (4.4 q,
44 lm%c?herwav%oﬁ%ﬁerﬁ%ﬁwe%g? 395 B hards g7 wih the
apﬁr@ﬁﬁ%ﬁéﬁm QntiQs mo’?et‘} affbRfedshb \h?ﬂ'lto%ymﬁﬁlerﬁWVeﬁqd#ﬁgﬁf(Moﬁaﬁ

vacua an residue was diluted wth ag

50
or E}ﬁg&wﬁdu‘e%rﬂahmw)\muﬁfeémmketwm@%ﬁbﬁae@eawé%b‘svpa of the N-
t
ool TR E Q4RSS (Rt 4 L DR o

isogganate (oassogyanhtasquivaiest)irasulied in die wigetgosinayed 1.14.
(Alternatively 1 i can also be obtained directly by
the reactiom=of 1f (4.5 g, 17.7 mml) W th aq H202 (10
m.), LiOH (%ao ng, 20.8 mol) a NC 850 nL of

CH30Hfor Step 9. OH+ G H3N NH2
NT*/LIGJ A sol ution o m d|nthe
preV| usostre MRS d| ssol ved |n°4 n df oxane and

stirred at it. faor h. The reactlonHm ture was
concentrated in v\e(cua to give 1) as a s¢lid, which was
used w t hout furt(ﬁ’s\’r uroichat|on Step(Tg\'r g n

N N

=

N
>|, \H,N\/& ! HCI.HEN\E/J\J 0 0
© A~ T
1.12 \/ 1‘13
8]
cap-MNCC . ’ N P
SN LN o] Q

EC!uiSLIent Cap \ér \/&‘O

Method D

In yet another variation, the hydrochloride salt 1.13 was converied to the 4-
nitrophenyl carbamate 1.15 by reaction with 4-nitrophenyl chloroformate.
Subsequent treatment with an amine (or amine hydrochloride salf) of choice
provided the target compound 1.14.



CH3~CH3 0 CH3v H3 BocHN"H OCH3 OH/~ NII OCH3 O
CH3HCH3 BocHNHO 3 H2CI O 20 1k 11 CH3 C CH31m The ami no
ester 11 was prepared follow ng the nethod of R Zhang
Madal engoitia (J. Org. Chem 1999,
\;W%O\a%éﬁzgxcepti on that the Boc group was cl ggé"gﬁ@%zmm
the reaction of the Boc-protected amno acid with
met hanol i ¢ HCL WO 20061130648 PCT/ UB20a61021003 -410 A
solution of Boo-tert-Lue 1k (Fluka, 5.0 g 21.6 Mol ) in
dry CH2O 2/B¥F (50 m _, 1:1) was cool e\s}/to 0 C and
treated wth= inge 11 (5.3 g, 257 , NW (6.5
g, 64.8 -peagent (11.6 g, N:p The
reactu@nqzu\\/a/sg at rt=for 25} H;t te W|th
eq. HJ (1iM%apt, extracted wi conbi ned 5
organi c | ajers re washed wk
saturated NaHC@Bi brine, dried (|\/g504) 1f15|tered and
concentrated in vacuo and puwified by chromatography

(Si 02, acetonel hexane 1:5)/1tp yielld dm as a col orl ess
solid. Step llapeki3, ' ~CH3 POCH3OCH3  O~(
BoCHNNO O >r NON- O J)Ipfng(}B =3 WCH3 H3 H3 10 1m 1n
MR
1.14
Method E

In yet another variation, the dipeptide hydrochloride salt 1.03 was converted to

the 4-nitropheny! carbamate as described above. Treatment with an amine (or amine

5  hydrochloride salt) of choice provided the urea derivative 1.05. Hydrolysis and
further elaboration as described in Methods A/B provided the target compounds

1.14.
Y Y%
N OCHg N OCH;
; H
o)
HCl.HZN\é/go /@,o\ﬂ,ru\é/&o s)
~T~ 1.4 QN G <~ 1
v v
"cap -NH2" N 3 as above N “p‘
e H H :
— {Method A) o] 0
ap \/J§O O Cap’N“r[’N\E/gO
0 =
/“ 105 ™ 144

10 The following experimental section applies for the preparation of the

compounds of Formula XVIII:

Example 3 Preparation of Compound of Formula 3
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A solution of nmethyl ester I m (4.0 g, 10.46 mmol) was
dissolved in HCO (4 M solution in dioxane) and stirred
at it. for 3 h. The reaction m xture was concentrated

' o obtain the am ne hydrochl oride sa
#"ﬁé}{%&l?ﬂét ep wthout further 1S purificati oir:]&'r;%ﬁ)ﬂabzr‘oos
sol ution of the am ne hydrochloride salt (397 ng, 1,24
mrel) in CH2Cl2 (10 m-) -W&4 -cooled to -78 C and

treated with ter- butyl isocyanate (250 2.5 mmol)
and st+vr@d at it. overnight. The reacti ?.) 3<ture was
concentFated in vacuo and the residue wag te Wt h
aq. }-ICIFQ%WI%4 and extr@act®ed with CH2C12 e|
O orthani col ayer & w-t-h 10
ﬁ’at\lﬂ’ra ed® NaHCO3 and&br it an C ia ers vvere
ri Qd,{l\fct-uter ed and concentrat ed |n vacudland t he

residué™was purified by hr omat ogr aphy (Si 02,
acet ofe/ Hex 1:4) to |el<§] 1n as a colorless solid.
St efio BZoola0 @mam:/m(@d@a@f preTinospredietss2t.08$75.0ma, 0.2 mmol) and

+ B B R i DA ROl 65 o

0. ZQ)StTﬁ?ﬁol}l, fﬁlltﬁv\'n’@:ll biyg, DIPER (0109 nitn T iRheR0ThdE : r&actﬁ)m’rmgture was

t th Li OHH20 (62 1.5 t
SHEE P GEYS then MREFR AR P ShoB i Re Ao nl B iy bl Beetate
(40 tAL p@vashiGl vt SO REBROL a:bﬁfdam[mg \0aaauoolt of divt &R0, h-:md brine.

r&yﬁg Ms@%e%%@rb?gﬁ(? ,\@gredt qrég?cg]%eaﬁ‘{aﬁd&%%nm%s) ReSidue
Jslﬁﬂlﬂég ox%r@@l%ar Qémhémg Ea@@!onél@%(mg ( 1:90b MG, geti@Btmg of

h80 ng, 2.77 nmmol) at-20
PFC@IUCTﬁ’éfOFFEdQﬁ @rﬁ%rwet@hﬂ&%s (80 tked at -20 Cfor 48 h

andgﬁ%ﬂ%[ﬁ&ﬁ@ﬂe bR M%H%nd@ﬁaﬁ&%ﬁu&h\é@%u&&!g'ddr't‘i;%imds of

and extracted wth OQAc, The conbi ned

Foongmmu lcapdesprepeied i atsiralareaanier (o ti@t disglHees abaye-
HCl, brine, dried (MgSO) filtered, concentrated in

The et Swhts SXb&tifeht SeRofWhods for'tAB SBb&IERN G thd * at

u 1Tl

campounds of Formula XIX:

Synthesis of Preparative Examples

Svnthesis of Exampie 101
Stept

ey, 5O

-

‘ — YN
%0\ tBocHN\/&O 0
HCI.H

0

1.01 /!\ 10ta

To a stirred solution of the proline derivative 1.01 (3.66 mmol, prepared as described
above) in dichloromethane (20 ml.) and DMF (15 mL) at 0°C was added L.-boc-tert-
leucine (930 mg, 4.03 mmol), DIPEA (2.02 mL, 10.98 mmol) and HATU (1.8 g, 4.76

mmol). After 15 minutes at that temperature, the reaction flask was stored in the
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the next reaction wi thout further purification. Step
13. 15 CH3~CH3 CH3~-CH3 HOHHO NNH2 NNH2 OO0 H
N~/ OONNAOUOuU 11 - If OCH3 HCH3 OCH3 hCH3 3 3
10 1a A solution of amde l1a (470 ng, 0.9 mol) in

Wdiﬁﬁ Bo@ad DVBO (1:1 20 ni-) at 0 C was treatemiswobbrions
1.72 g, 9.0 mol ) and dichl oroacetic acid (0.37

rrL, 4.5 mmol) and stirred at 0 C for 4 hrs, The

reaction mixture was dilutedith CH2Cl 2, 20 and washed

with saturated NaHCG3, and brine. The organic |ayer was
fregrere d-2APC 20 0B 1EEE24 1©CITUSP0D 6 16211003 MixtyED W SOlyted  with

lethJr&%Eﬁ'xgneC(%E%P%E@é%sheﬂ wn?nc tu?é’tgdp éﬁu[;l} %?CEJ?M?%EF% qolutzon

etone exanes
(8@rmis, H% @lgocitis scid aoludion $8parlat bame (0 g dfmiumaaaﬁ()@)‘ filtered

nFor nueé%lt%n]‘,o dia tr%rg' eria {q%s ?&]_Lfémg%@l ﬁq@ ﬁbprg]%t@ @QINUHsmg
25/75QoB0V30 EXOAc/hEkh Rl pEblit 1 Fi3g BEeCreguied material, 101a. LC-
MS: 518.1 (M+H)".

Step 2
O O
*CQ >\—§

o, — OH

N N
tBocHN\\/,£§O 0 tBocHrvaquO 0
//T‘a 101a /’i\x 101b

To a solution of the methyl ester 101a (1.21 g, 2.34 mmol) in THF (10 mL) and
MeOH (5 mlL.) was added aq. 1M LiOH sclution (5 mL). The reaction mixture was
stired at RT for 4 h. it was then concentrated, diluted with water (50 mbL) and
acidified with solid citric acid (pH approximately 3) when white solid material crashed
out. This solid was filiered off, washed with water and dried in vacuo to afford 970
mg of 101b. LC-MS: 504.1 (M+H)". '

Step 3
o] Q
&}—ﬂ ;:: (£>-N ;:j
/ CH
PN OH %E‘ N
tBDcHN\/&O 0 tBocHN o G o W
/P 101b /I\ 101c

The acid 101b (503 mg, 1 mmol) was coupled with intermediate 13.06 (334 mg, 1.5
mmol} using essentially procedure described above (Step 1, preparation of 101a) to
provide 101¢ which was used without purification. MS: 672.37 (M+H)".

Step 4
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Ib It 5 Preparative HPLC condition for separation
COLUWN USED: NORVAL PHASE YMC DI OL- NP COLUWN 120 A,
5-10120; 50 mmx 500 mm | .DIlength SCOLVENT A. Hexanes

To make 4 L of solvent (1.7 L Isop i
Sl 10 Caons 2 L of GBG 2) HPLC o Ef@notztous
12% of Sol vent B188% of Sol vent A FLOW 120 nilmn

Procedure: 1 g of conpound4ba-was dissolved in 10 nL of
CH2C12125 nlL of Hexanes and injected into the colum.

It was el uted h 120 nL/m n and two peaks fene 15
I ndepéy o/ | ected and concentrated./ Th olid
resi du I8 ther dried in high vaeu and—anal yzed

HPLC. Since the pol ar fsecomd”’i soner)

cont ai fieth 2. %6 op"hogpol ar diaster eth
it was J e to—+sol ate

di ast er gonel s. aI yt F%a'*f conditions fgr al
ic purfty 20 COLUMRe

DI OL- NP UWN 00 A, S-5 OM 150 mm x mm | ength/1.D
SOLV xanes SOLVENT B: To of sol vent
(17L|36E> opanol + 300 m - of QCKFLF(}Lof CH2Cl 2)

To 2b stifticsh CONIR Tl ANSyl Gorbdoofd Bl o &ntn BbOE BldiohloBoheteate (15

A FLOW. 0. in, Rt ol a .
S i Vs BOMRT S0 B0 3B 0o 0BT F08 1] fgection
m&té‘n@l@és EGreRPatiRe foep 14 tﬂlsl”ﬂnﬂa 2n6 reastioh rnmm@wm dilntell with

was used and 20 Qgﬂﬁisﬂﬁ& nJ ected and. an

d.wth
diobjorpTRinEDs 610 BL) 88 AT TTEUE Gth 1PY SebiBsRagete

solgtidNEnBsaturated sodium bicarbonate solution {2 x 25 mL each), brine {50 mL),

dried (Na,SQ,), filtered and concentrated. The crude material was purified by silica

chromatography using 15/85 to 50/50 acetonefhexanes to provide 410 mg of the
required material, 101d. LC-MS: 670.2 (M+H)".

Step 5

- Deprotection of the N-boc functionality of 101d to provide the required material 101e

was carried out as described for intermediate 1.01, Step 3 (reaction time = 2 h). LC-
MS: 570.1 (M+H)".
Step 6
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5 Compound 3 Pol ar di astereonerl 1H NMR (ds-dnso, 500
MHz): 0 8.26 (d, 1 H J=7.0 Hz), 8.00 (s, 1 H), 7.75
(s, 1 H, 5.9 (s, I H, 584 (d, I H J=10 Hz), 4.96

4.28 (s, 1H), 4.11 (d, 1 H, J=11
f’@}@@%lo Hz)(S 510 (dd. 1(H, J= 10 & 5 WFI)ZE'):T‘%%ﬁ@%‘mm
(m 1H, 1,95 (m 2 H, 1.61 (m 1 H, 1.59 (m |

1.77(m | H, 1.57 (m 1 H404l.74 (m 2 H), 1.42 (dd
10 1 H, J=7.5 & 5 Hz), 1.28 (d, | H, J 75Hz) 1.17

(s, 9 H, 1.01 (s, 3 H, 0.90 (s, 9 0, A s, 3
13C NMR (d5-dnso, 125 MHc): 0O 197. 8, g, 3, 162. 8,
157.4, 59.1, 56.8, 51.8, 48.9, 47.4 5. 7,/34.0, 32.0,
30.6, 29.1, 27.8, 27.3, 27.1, 26.4, .1,—"18.5, 17.7,

12.5. M5 [ FAB] 520 (55), 421 (100), ng

HRMS calcd for C2_7HA05N5 [ Mt1l] + 52 9:..NQb

520, 3505. 15 Conpound [OoNon- pg| arHﬁ‘ite €eo

(qg1 dmso 500 MHz): . N

7—M' (s

J 10 Hz) 4. 85 (m : ,

J=11.0 Hz), 3.97 (d, 1 H, 410 Hz) 376(dd I H J=
ToEosutorHef)the 2n86e 6l 101460 mg90.1(mmnod in Hichlotomettame (2 mL.) at

oy o 805 158 L i Blods 0] il

650110.25 M %dhl)tr,onltnOfblt(ale 3.#H)mL 0089 n(rsol). 9ARDr, 10. BRwufes aB that

ierE%%’aBl[’&,%? rgarg ﬂaw?(%éézgsw T e]’rge@ef A-],’ZZ)J’C}%egqlght 16 hr).

Th34chtlo312rrﬂxtur%0w55 dRAtel, widll .dchidrémihate B0 &@)‘bndZQaéhed with

18.5, 17.8,, 12. AB] 520 (40 421 (100) 30
saiupipd FMEOpisE) s st @omich & Mipheried (Naz504),
f[lté’%@ a%igc%nc@ﬁ@ﬁé?d e’@he 530@63%&1%{@?@3& tquFéd b?%lli@ﬁ Rﬁhﬁﬁ‘h%@paphy

by t hose ski l he art that changes coul
using 158 tce@@éﬁﬂ ﬁ%@ttﬁ@efbeéamsw@dp@b@@ethw reRifRd @@wpun%ém (53
ventive concept thereof. It is

%n%&?gdgg@?ﬂgﬁgfor e, that this invention is not

| i nDnedskilledt hﬂethepattt\h'@uﬁ amdendianid rieatt sthdi sultaige dzontpaunds of

Folub b e Htebdsf Y BrorTRE hori s B ol Bratibey "
the appended clains. 30 Each document (including
gr.a ted 'atents D bl |tshedte t o | t| ons, tﬁgd

coﬁﬁj‘(ﬁrnrdecbftﬂbmmm@lgg m Ul]@-atl onis |ncor porated inits

ntirety by reference for all purposes. 414 CLAl M5
Abbreviatiofis:

Abbreviations which are used in the descriptions of the schemes, preparations
and the examples that follow are:
THF: Tetrahydrofuran
DMF: N,N-Dimethyiformamide
EtOAc: Ethyl acetate
AcOH: Acetic acid

‘HOOBL; 3-Hydroxy-1,2,3-benzotriazin-4(3H}-one

EDCI: 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
NMM: N-Methylmorphaoline
MeOH: Methanol
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4' . A pharmaceutical fornulation conprising: (a) at
| east one surfactant; and (b) at | east one conpound
which is: CH3vCH3 O O N NHZN NHZ N NN~O O
CH3*NyN,,~,, 00 CCH3 OCH CH H3 3 Fornula |a Fornul a
Wo 20673063CH3 7 Hoa /N_NH2 QN o- CH3 Ha N N-@c@u:2606/021003
CH3 OCH CFf H3 o T~o 3 Fornula Ic or a
pharmaceutically acceptable salt thereof wherein said
at | east one surfactant is®-ected fromthe group
consi sting of sodium lauryl sulfate, nonoethanoEamre,
Et@dcohanel sodi um pol oxaner, lecithrn, sorbitan fatty
Etﬁf:iﬂeﬁ'@}&:h%r pol yoxyet hyl ene sorbitan fatty acid
esters, éthoxylated aliphatic al cohols, propylene
DMB @ coimatoyiedfgxidd at e, gl ycerol nonostearate, nmedi um

\ 0 trigl ycerides pol yoxyet hyl ene al kyl ethers, and
K%ﬁﬁ&?ﬁ‘ﬂv?{%ﬁgug{x@'at es. 415 ~. The pharmaceuti cal
DONermivhlatdresthehe cl aim 1 wherein said at | east one

surfactant conprises sodiumlauryi sulfate. The

ChghGYHBRSMWIYEPE f or mul ation of claim'| wherein said
Bnf BERMation is in capsule form

. Et: Ethyl

Ph: Phenvi
iPr: isopropyl
'Bu or Bu®: tert-Buty]
Boc: tert-Butyloxycarbonyl
Chz: Benzyloxycarbonyl
HATU: O~(7-azabenzotriazol-1-yt}-1,1,3,3~-tetramethyluronium hexaflucrophosphate
BOP : Benzotiiazol-1-yl-oxy-tris(dimethylamino)hexafiuorophosphate
10% Pd/C: 10% Palladium on carbon (by weight).
Example:
Synthesis of (1R,58)-N-[3-Aminc-1-(Cyclobutylmethyl)-2,3-Dioxopropyl]-3-[2(S)-
[[[{1.1-Dimethylethyl}Amino]CarbonyllAminol]-3,3-Dimesthyl-1-Oxobutyl}-6.6-Dimethyl-
3-Azabicyclo[3.1.0]Hexan-2(S)-Carboxamide (Structure 1a):

CHsyCHS
=5 H 9]
OWN NH,
CH.H H N
e el
CHs A~cH
3
CH3 S
Step 1.
ClHAN i
~ 8 0C,Hs

1B’
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t1- The pharnmaceutical fornmulation of claim1 wherein
said at |least one surfactant is present in an anount
of about 0.1 to about 10% by weight. 5. The

|cal formul ation of clainm wherein $p H}S?Jﬂ 21003
IE eEaﬂé]Fz?{gﬁé g &8

conmpound i s present in an anount of
to about 1000 ng. 6 A conpound of claim1, for use in
the treatnment of HCV infect4dr. 1 A conmpound of claim
1, for use in the treatnent of a capthesin-associ ated
di ststied salugon 8f thehetiptrae rrat &t g, d&F . f mmuol @vsilaie ddom

AR CRefivdt Moy RIRERE v edrsdoti RE e etiading)
wasniteoled io t18° Clantitieatat witls 1 idhgolatoniof iS{meD @22&3 mLO1. 1Eheuiv.)

n BT TS e BREsEraE Weedo & Ciaftrareager | and vested wih

bm(ﬂmcﬁheﬁth?l@?@l@lbt&an@(%imm MY, TW@re%tléfwr@duﬂehﬁé@Qﬁrred at
har maceuti cal formul ati on of C aim z,

41,
moé'b??ﬁi'ﬂl?esfﬁ g IRigRs PP cearates iavacehe vt regiskie was élﬁé@!ged in
Et,0 (308 hﬂ_)‘h’ndi‘rédté‘& ®h 38! BC) Eﬁ M 0 hHhe reéulﬁr‘é@_paﬂu&ﬁ)&ﬁs
t her eof phar maceut i cal rmul’ati on
St'f(% atarogmtﬁa’m@aawra/ﬁar el ansi @@F@Dtﬁm withuElD (dul)f dhe amueous layer

waR M R F AP RN B g R b oRS o
(3xBHB NbEH TOH dagtensgtbongahia ldyeriaenaitiaed MgSO,), filtered, and
concentrated to give pure amine (1b’, 18 g) as a colorless oil.
Step 2.

0 0

-+
ClH3N OC,Hs BocHN})‘\OH

1 1¢’

A solution of the amine 1b’ (18g, 105.2 mmol) at 0°C in CH,Cls (350 mlL.} was
treated with di-ferf-butyldicarbonate (23 g, 105.4 mmol) and stirred at rt. for 12 h.
After the completion of the reaction (TLC), the reaction mixture was concentrated in
vacuo and the residue was dissolved in THF/H,O (200 ml, 1:1) and treated with
LiOHeH20 (6.5 g, 158.5 mmol) and stirred at room temperature for 3 h. The reaction
mixture was concentrated and the basic aqueous layer was extracted with Et,0. The
agueous layer was acidified with conc. HCi to pH~1-2 and extracted with CH,Cl..
The combined organic layers were dried (MgSQy), filtered, and concentrated /in
vacuo to yield 1¢’ as a colorless viscous oil which was used for next step without any

further purification.
Step 3.

BocHN BocHN SOMe

Z-=Z

e

1¢' 1d
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CH3 CH3 N\ jyNHZ CH3N1f NN_~ OO CH3 QCH C 3H3 \~
Formula Ic or a pharnmaceutically acceptable salt
t her eof .
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A solution of the acid 1¢’ (15.0 g, 62 mmol) in CHCl, (250 ml.) was treated
with BOP reagent (41.1 g, 93 mmol), N-methylmorpholine (27 mL), N,O-dimethyl
hydroxylamine hydrochloride (2.07 g, 93 mmol) and stirred overnight at rt. The
reaction mixture was diluted with 1 N aqg. HCI (250 mL}, and the layers were
separated and the aqueous layer was extracted with CH,Cl, (3x300 ml). The
combined organic layers were dried (MgSO0y), filtered, concentrated in vacuo and
purified by chromatography (SiO;, EtOAc/Hex 2:3) fo yield the amide 1d (15.0 g) as

a colorless solid.

Step 4.

BocHN LOMe BocHN

1d . 1e

A solution of the amide 1d (15 g, 52.1 mmol) in dry THF (200 mL) was treated
dropwise with a solution of LIAlH, (1M, 93 mL, 93 mmol) at 0°C. The reaction mixture
was stirred at room temperature for 1 h and carefully quenched at 0 °C with a
solution of KH3O; (10% aq.) and stirred for 0.5 h. The reaction mixture was diluted
with ag. HCI (1 M, 180 mL) and extracted with CH,Cl; (3x200 mL.), The combined
organic layers were washed with aq. HCIl (1 M), saturated NaHCO3, brine, and dried
(MgSQ4). The mixture was filteréd and concentrated in vacuo to vield 1e as viscous

colorless oil (14 g).

St p 5.
OH
BocHN H BocHN oN
1e 1f

A solution of the aldehyde 1e (14 g, 61.6 mmol) in CHCl; (50 mL), was
treated with EtzN (10.73 mL, 74.4 mmol), and acetone cyanohydrin (10.86 g, 127.57
mmol) and stirred at rcom temperature for 24 hrs. The reaction mixture was
concentrated in vacuo and diluted with aq. HCI (1 M, 200 ml.) and extracted into
CHClz (3x200 mL). The combined organic layer were washed with H.O, brine, dried
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(MgSQy), filtered, concentrated in vacuo and purified by chromatography (8iO5,
EtOAc/Hex 1:4) to yield 1f (10.3 g) as a colotless liquid as a mixture of
diastereomers.

Step 6.
OH

OH - 1
ClH.N OCH
BocHN CN 3 3
" 8]
1f

1g
Methanol saturated with HCI*, prepared by bubbling HCI gas to CH3;0H (700
mi} at 0 °C, was treated with cyanohydrin 1f and heated to reflux for 24 h. The
reaction was concentrated in vacuo to vield 1g, which was used in the next step
without purification.

* Alternatively 6M HCI prepared by addition of AcCl to dry methanol can also be

used.
Step 7.
OH OH
ElH;,;l OCH, BocHN OCHs
o O
1g 1h

A solution of the amine hydrochloride 1g in CHxCl; (200 mL) was treated with
Et:N (45.0 mL, 315 mmol) and Boc;0 (45.7g, 208 mmol) at
—78°C. The reaction mixture was then stirred at room temperature overnight and
diluted with HCI (2 M, 200 mL) and extracted into CHzClz. The combined organic
layers were dried (MgSQOy) filtered, concentrated in vacuo and purified by
chromatography (EtOAc/Hex 1:4) to yield hydroxy ester 1h.

Step 8.
OH OH
BocHN OGCH; BocHN NH,

1h 1
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A solution of methyl ester 1h (3g, 10.5 mmol} in THF/H20 (1:1) was treated
with LiOHeH,0 (645 mg, 15.75 mmol) and stirred at rt. for 2 h. The reaction mixture
was acidified with aq HCI (1 M, 15 mL) and concentrated in vacuo. The residue was
dried in vacuum. .

A sotution of the acid in CHzCl, (50 mL) and DMF (25 ml.) was treated with
NH4Cl (2.84 g, 5.5 mmol), EDCI (3.15 g, 16.5 mmol), HOOBt (2.62 g, 16.5 mmal),
and NMM (4.4 g, 44 mmol}. The reaction mixture was stirred at rcom temperature for
3 d. The soclvents were removed under vacuo and the residue was diluted with aq.
HCI (250 mL) and extracted with CH2Cl,. The combined organic layers were washed
with ag. saturated NaHCOs;, dried (MgS0y) filtered concentrated in vacuo to obtain
1i, which was used as it is in the following steps. (Aliernatively 1i can also be
obtained directly by the reaction of 1f (4.5 g, 17.7 mmol} with ag. H2O» (10 mL),
LIOHeH,0 (820 mg, 20.8 mmol) at 0 °C in 50 mL of CH3;OH for 0.5 h.)

Step 9.
OH . 4+ OH
BocHN NH, CiFgN NH2

ha}
1i 1
A solution of 1i obtained in the previous step was dissolved in 4 N HCl in

dioxane and stirred at rt. for 2 h. The reaction mixture was concentrated jn vacuo to

give 1j as a solid, which was used without further purification.

Step 10.
CHj._CHs
o) CHS\JCH;; R
BocHN._JL R OCH,
: oF OCH, — N
= - 3 O
T CH Q\‘( BocHN. A
S CHy H.Cl O S
1k 11 CHS/&SHa 1m

The amino ester 11 was prepared following the method of R. Zhang and J. S.
Madalengoitia (J. Org. Chem. 1999, 64, 330), with the exception that the Boc group
was cleaved by the reaction of the Boc-protected amino acid with methanolic HCI.
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A solution of Boc-tert-Lue 1k (Fiuka, 5.0 g 21.6 mmol) in dry CH,CIl/DMF (50
mL, 1:1) was cooled fo 0° C and treated with the amine 11 (5.3 g, 25.7 mmol), NMM
(6.5 g, 64.8 mmol) and BOP reagent (11.6 g, 25.7 mmol). The reaction was stirred at
rt. for 24 hrs, diluted with aq. HCI (1 M) and extracted with CH.Cl,. The combined
organic layers were washed with HCI (aq, 1 M), saturated NaHCOg, brine, dried
(Mg80y), filtered and concentrated in vacuo and purified by chromatography (SO,
acetone/hexane 1:5) to yield 1m as a colorless solid.
Step 11,

CHa_CHy CH3V

=
- =

O\rrOCHB D\H/OCHS
N

BocHN\/&O O >r \/&

ey A
SN Celghs hg CcHo™
im 1n

A solution of methyt ester 1m (4.0 g, 10.46 mmol) was dissoived in HCI 4M
solution in dioxane) and stirred at rt. for 3 h. The reaction mixture was concentrated
in vacuo to obtain the amine hydrochloride salt used in the next step without further
purification.

A solution of the amine hydrochloride salt (397 mg, 1.24 mmol) in CHxCl, (10
mL}) was cooled to ~78 °C and treated with tert-butyl isocyanate (250 mg, 2.5 mmol)
and stirred at rt. overnight. The reaction mixture was concentrated in vacuo and the
residue was diluted with aq. HCI (1M) and extracted with CH2Clz. The combined
organic layers were washed with ag. HC! {1M), saturated NaHCO; and brine. The
organic layers were dried, filtered and concentrated in vacuo and the residue was
purified by chromatography (SiO,, acetone/Hex 1:4) to yield 1n as a colorless solid.
Step 12.
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CHav Ha CHav

A

CH3 CHS CHj CH3

1n 1o

A solution of methyl ester 1n (381 mg, 1.0 mmol) in THF/H,O (1:1, 5 mL) was
treated with LiOHeH,O (62 mg, 1.5 mmol) and stirred at rt. for 3 h. The reaction
mixture was acidified with ag. HCI and concentrated in vacuo to obtain the free acid.

A solution of acid (254.9 mg, 0.69 mmol) in DMF/CH2CI, {1:1, 5.0 mL) was
treated with amine 1j (159 mg, 0.763 mmol}, EDCI (199 mg, 1.04 mmoal), HOOBt
(162.5 mg, 1.04 mmot) and NMM (280 mg, 2.77 mmol) at —20 °C. The reaction
mixture was stirred at —20 °C for 48 h and concentrated in vacuo. The residue was
diluted with aq. 1M HCI and extracted with EtOAc, The combined organic layers
were extracted with aq. NaHCOs, aq. HC}, brine, dried (MgSQ,) filtered,
concentrated in vacuo to gbtain 10 (470 mg) as a tan colored solid that was used in

the next reaction without further purification.

Step 13.
CHg~CH CHaw_CHs
R Y
(‘)\u/ O\N/N NH;
H oW How N 5
N N Z/NTN o 0
CH3 OCHJ(;{(;HE,
1o
1a

A solution of amide 10 (470 mg, 0.9 mmol) in toluene and DMSO (1:1 20 mL)
at 0 °C was freated with EDCI (1.72 g, 2.0 mmol) and dichloroacetic acid (0.37 mL,

4.5 mmol) and stirred at 0 °C for 4 hrs, The reaction mixture was diluted with CH3Clp,

and washed with saturated NaHCOj, and brine. The organic layer was dried
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(MgS0Qy,), filtered, concentrated, in vacuo and purified by chromatography (SiOz,
acetone/hexanes 3:7) to yield 1a as a colorless solid.

Separation of the Compound of Formula 1 into diastereomers of Formulas |b and |c:

(:Hg,\‘ch3 CHa\V/CHa
- H O N H O
O\‘(N NH, O\Y(N\)J\WNHQ
N N -
CHye 2NN CHyZ 2N N \D
Y o Y o
CH; O -A~cH CHy  O. A~CH
CHs oy, CHs gy
3 3
b e

Preparative HPLC condition for separation

COLUMN USED: NORMAL PHASE YMC DIOL-NP COLUMN

120 A, S-10/20; 50 mm x 500 mm 1.D/length
SOLVENT A: Hexanes
SOLVENT B: To make 4 L. of solvent (1.7 L Isopropanol + 300 mL of

CH3sCN+ 2 L of CHoClp)
HPLC CONDITIONS: 12% of Solvent B/88% of Solvent A
FLOW: 120 mL/min
Procedure; 1 g of compound 1a was dissolved in 10 mL of CH:Cl/25 mL of Hexanes

and injected into the column. It was eluted with 120 mlL/min and two peaks were
independently coliected and concentrated. The solid residue was further dried in high
vacuum and analyzed by analytical HPLC. Since the polar {(second isomer)
contained 2.6% of nonpolar diastereomer (First isomer), if was purified once more to
isolate the pure diastereomers.

Analvtical conditions for analysis of diastereomeric purity

COLUMN USED: - NORMAL PHASE YMC DIOL-NP COLUMN
200 A, 8-5 OM: 150 mm x 3 mm length/1.D

SOLVENT A: Hexanes

SOLVENT B: To make 4 L of solvent (1.7 L Isopropanol + 300 mL of
CH3CN+ 2 L of CH.ClL)

HPLC CONDITIONS: 8.5% of Solvent B/91.56% of Solvent A

FLOW: 0.7 mL/min

Rt Nonpolar isomer (ecompound [b) =13.2 min
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Polar isomer (compound lc} =16.1 min
2.5 mg of compound in 1 mL was used and 20 ul was injected and analyzed with a
U.V detector at 5=254 nm.

Analytical data for compounds 2 and 3.

Compound 3 [Polar diastereomer]
'H NMR (de-dmso, 500 MHz): 0 8.26 (d, 1 H, J= 7.0 Hz), 8.00 (s, 1 H), 7.75 (s, 1 H),
5.96 (s, 1 H), 5.84 (d, 1 H, J=10 Hz}, 4.96 (m, 1 H), 4.28 (s, 1H}, 4.11 (d, 1 H, J=11
Hz), 3.94 (d, 1H, J=10 Hz), 3.73 (dd, 1 H, J= 10 & 5 Hz), 2.48 (m, 1 H), 1.95 (m, 2
H), 1.81 (m, 1 H), 1.58 {m, 1 H), 1.77(m, 1 H), 1.57 (m, 1 H), 1.74 (m, 2 M), 1.42 (dd,
1H, J=7.5&5Hz), 1.28 (d, 1 H, J=7.5 Hz), 1.17 (s, 9 H), 1.01 (s, 3 H), 0.90 (s, O H),
0.85 (s, 3 H). *C NMR (ds-dmso, 125 MHZ): O 197.8, 170.9, 170.8, 162.8, 157.4,
59.1, 56.8, 51.8, 48.9, 47.4, 36.7, 34.0, 32.0, 30.6, 29.1, 27.8, 27.3, 27.1, 26.4, 26.1,
18.5, 17.7, 12.5. MS [FAB] 520 {55), 421 (100), 308 (75), 213 (90). HRMS calcd ior
CorHis0sNs [M+1]" 520.3499; observed: 520.3505.
Compound 2 [Non-polar diastereomer]
H NMR (ds-dmso, 500 MHz): 00 8.15 (d, 1 H, J= 7.0 Hz), 7.96 (s, 1 H), 7.74 (s, 1 H),
5.96 (s, 1 H), 5.86 (d, 1 H, J=10 Hz), 4.85 {(m, 1 H), 4.27 {s, 1H), 4.13 {d, 1 H, J=11.0
Hz), 3.97 (d, 1H, J=10 Hz), 3.76 {(dd, 1 H, J=10 & 5 Hz}, 2.36 (m, 1 H}, 1.97 (m, 2
H), 1.60 (m, 2 H), 1.78 {(m, 1 H), 1.64 (m, 1 H), 1.75 (m, 2 H), 1.44 (dd, 1 H, J=7.5 &
5 Hz), 1.27 (d, 1 H, J=7.5 Hz), 1.17 (s, 9 H), 1.00 (s, 3 H), 0.89 (s, 9 H}, 0.82 (s, 3 H).
B3C NMR (de-dmso125 MHLE ): § 197.1, 171.1, 170.7, 183.0, 157.3, 59.4, 56.9, 52.1,
48.9, 47.4, 36.6, 34.0, 32.1, 30.5, 29.1,27.9, 27 4, 26.8, 26.4, 26.1, 18.5, 17.8, 12.4.
MS [FAB] 520 (40), 421 (100), 308 (60}, 213 (65). HRMS calcd. for CarHasOsN5
[M+1]" 520.3499; observed: 520.3514.

It will be appreciated by those skilled in the art that changes could be made to

the embodiments described above without departing from the broad inventive
concept thereof. It is understood, therefore, that this invention is not limited fo the
particular embodiments disclosed, but it is intended to cover modifications that are
within the spirit and scope of the invention, as defined by the appended claims.

Each document (including granted patents, published patent applications, and
nonpatent publications such as journal articles) referred to in this application is

incorporated in its entirety by reference for ail purposes.
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" CLAIMS

5. A pharmaceutical formutation comprising:
(a) at least one surfactant; and
(b)  atieast one compound which is:

- CH3§{CH3
=y D [XW’H i NH,
TR " e cuCHsll 1 R 0
et g M
0 A 3 CH?*/E%Ha
Formula la Formula 1b
MR,

= ey o
CHs O, .= g

Formula Ic
or a pharmaceutically acceptable salt thereof _
y wherein said at least one surfactant is seiécted from the group consisting of sodium
lauryl sulfate, monoethanclamine, docusate sodium, poloxamer, lecithin, sorbitan fatty
acid esters, polyoxyethylene sorbitan fatty acid esters, ethoxylated aliphatic alcohols,
propylene giycol monocaprylate, glycerol monostearate, medium chain triglycerides,
polyoxyethylene alkyl ethers, and polyoxyethylene stearates.



2. The pharmaceutical formulation of claim? wherein said at

least one surfactant comprises sodium lauryi suifate.

3. The pharmaceutical formulation of claiml wherein said

formulation is in capsule form.

b - . The pharmaceuticat formulation of claim 1. wherein said at
least one surfactant is present in an amount of about 0.1 to about 10% by weight,

5, ' The pharmaceutical formulation of claiml wherein said at
least one compound is present in an amount of about 50 to about 1000 mg.

6. A compound of claim 1, for use in the treatment of HCV infection.

- A compound of claim 1, for use in the treatment of a capthesin-associated

disorder.
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8 : The pharmaceutical formulation of Claim 2 further
comprising 0.1 to 15% by weight of a lubricant.

9. @ ~ The pharmaceutical formulation of Claim '8 wherein the
lubricant is magnesium stearate.

A0, -. © The pharmaceutical formulation of Claim? further
comprising one or more carriers, binders or disintegrants, or a mixture of two or more

thereof,

A1. - - The pharmaceutical formulation of Claim 2, further
comprising magnesium stearate and one or more carriers, binders or disintegrants, or a
mixiure of two or more thereof,

42. A pharmaceutical fermulation, compirisng;
(a) a surfactant which is sodium lauryl sulfate and

(b) at least one compound which is:
CHs,_,CHa

)
R

y 0 H
N NH,
N

=z

O
NH,
b

CH
>[/H H\AOO © CHs 3 N\A o
CHs ,_:T‘CH3
CHs
Formula la Formula 1b

CHs._CHs
k. 0

QNI

P Ao ©

CH OCH/V‘CHS

Formula Ic
or a pharmaceutically acceptabie salt thereof.





