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WO 2005/092864 PCT/IB2005/000659 1 IMIDAZOLE COMPOUNDS
FOR THE TREATMENT OF NEURODEGENERATIVE DISORDERS

WO 20@r083sReference to Related Application The present applicagion/gii0soonsso

benefit of U.S.S.N. 60/555,623 filetl on March 23, 5 2004. Field of the
Invention The present invention relates to the treatment of
neurodegenerative and/or neurological disorders, such as-Alzheimer's
disease, in mammals, including humans. This invention also relates to
inhibiting, in m als, including humans, the production of A3 10

Coglpouﬂd(sj, pr}armaQﬁH%@ie@%ﬂ@@%ﬂ@Q&@@%i%&%a?UCh con}pounds
and methods qf using such compounds, j.e., 1qr e to |
e AR 0E B RECh SOTLLS e e B e amddeen 2.
200disease, related to A(3-peptide production. 15 Background of the

Invention Dementia results fremidofide Maéﬂwmf distinctive _pathologicgl
Procgssesrebf: MARHEHN MRRRAROIQRICH DHREISEE %ﬁ?&%@ﬁﬁ@?&ﬁ(}ﬁéﬁ andfor
an

are Alzheimer's disease (AD), cerepral amylqid angiopathy (CAA) )
e e e AD SHEtS HERmna P B Ge fHEage s
invesfigs alse meberalsidipgiowing porivnais tinsluhine b Stars fupatatiostioAsof Ap-
pepSded 126 thannctnbivuel RDHARRISHIN e MltedgHateRISEXPECIRMSd protein,
Mor@c'}%f‘ﬁ@ufm ahput ﬂ‘n’f@”“gﬂ_t%@@m &t Eﬂ%’iHQQOPé' t'&SnEjBBM&sOf Hpi%rg‘:%)geuticai
century. Treatment of AD typically is the suRport provided by a family
comReSiBs FOTRERAG 4" GEARALENA AIEhIoRy RSB8P e RRP s o for
the HERAIRIENEBRWORPSTOR AR rRdées preHielaiesl |chsorderew i esfaizheimer's
diseaxagiesdricepipdpmio yardegatment of AD. 25 A hallmark of AD is the
accumulation in the brain gf ggﬁg&ﬁ%lg}qﬁ ANgoluble deposits called
amyloid plagues and abnormal Tesions within neuronal cells called
neuP&mﬁrfﬁgefgﬁﬁfé%W R Bia A& PRTIR ORI Bl RfeReRtT-alhe most
comifierea3R@Hgkaf MPSeRsge crhutieg plernentise akafiBeitterfaglies s gathererebral
amywithangiwiedibyilanonglasids-thedkasisdesaeBnie apatholegieahaif of 2 people

pa'stqm&fﬁi% @Eﬁpe I?h%s-lf ?Sp@@lqug‘%jﬂEEPéﬁ%ﬁéﬁ%Pfh%'ﬂbﬁﬁ’ég Bl@%@%%&&%ﬁ&‘l? As such,

h arl_r,!%)loid ﬂD-pePtides,'also ca egtides, that consist of several = :
© proteing inGId egmgé?ﬂf Y9'§H PIPARRIRSHRTGIEY (R LIGARSS D Ut 4 million to
abouk b4 raifion (B tae middie aDtmeeAimenipeptides, respectively. The |
AP-reptides afe\llitppightyldsabusepe eoelide siyuctioniimeartebRCausRiance.
Sﬁmghme@gﬁfml t&e%gey?,a%y'%g@gwbagiylt}agvé%ggg &Bﬁ?@!@@ﬁﬁ&% not stop,
erived fr arger oid precursor-froteins roteins), that =
memoEIoSF oIS S 2 SARTIRIR A EER 7 DA TSP AG acids,
dedighalteas P APbsgscupstion ntE7Telam atpeelpesdvely.deposits
calleProtepsies o lzslienedaonprodiidestbesAf@hin neuronal celis called neurofibrillary
tangles. Increased plaque formation is associated with an increased risk of AD. Indeed, the

presence of amyloid plaques, together with neurofibriliary tangles, is the basis for definitive

pathological diagnosis of AD. _

The major components of amyloid plaques are the amyloid AB-peptides, also called
Ap-peptides, that consist of several proteins including 38, 40, 42 or 43 amino acids,
designated as the AP1.as, ABr.go, AB1s2 and ABy.s peptides, respectively. The AB-peptides are
thought o cause nerve cell destruction, in part, because they are toxic to neurons in vitro and
in vivo. 7 | '

The AR peptides are derived from larger amyloid precursor proteins (APP proteins),
that consist of four proteins containing 695, 714, 751 or 771 amino acids, designated as the

 APPggs, APP744, APPs5, and APP44, respectively. Proteases are believed to produce the Ap
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WO 2005/092864 PCT/IB2005/000659 2 peptides by cleaving specific
amino acid sequences within the various APP proteins. The proteases
w0 280€09353gd "secretases” because the A)3-peptides they produ e are
secreted by cells into the extracellylar environment. These JectABaNE/apasso
~ each named according to the cleavage(s) they make to produce the
Al3-peptides. The secretase that forms the amino 5 terminal end of the
A(3-peptides is called the beta-secretase. The secretase that forms the
carboxyl terminal end of the A(3-peptides is called the gamma-secretase.
pepTitis ihy entingetptetitoantve lotmpquadsethattnRi B AGHRRPEE® proteins. The
pro@ré;@ec&k@nms%eeh@@a@g%ggcagsam@ ét'RSBS GoMRUSY such con °§29r%ted by

12 g g()hmetigods of using such compound freat neu (ﬁ’ege
cells PV R SONGTSY AT Sradiniee §“*10T§%ﬁﬁﬁwtﬁfeaﬁ/@?ﬁ!bﬂam@ FrEsEding to the
c!eahmﬁbﬁhﬁaflmketd%@mﬁmmd@ dfftipefdemular hel-bd%&ﬁéleRhétNoNﬁé the amino

ternhbral RO BHR A lhék elected fro
o8 TS N s DA U e o

2;

e R A B gy
-CHUOF (C4eCuraligiiiO HY) ame-Coi@I@UC dratkid)(6iL-AB 4l QGridufabn, to

phEMWWE?%@@M%M%@é%h%%%éx%aq)_'%)g%?aézgé hsszng such’ -

alke nyi

Comg%(oxy, ngngro%ﬁé%(%%%y%g& el °ﬁy8?6%§r (%9 é% eycloalkyl,
benzo(C3-C8 cycloalkyl), B it IR cloalkyl), C4-C8
cycfﬁ?ﬁl&éﬁ%ﬂ(@Be@m)mlammmwmwydisbﬁrme(ﬁﬁrﬁﬂa)bl or 20
tricycloalkyl, (C7-C11)bi- or tricycloglkenyl, (3-8 membered)
“heterocycloalkyl, C5- C14Re13ryl ang{8- 14 membered) heteroaryl, wherein
each hydrogen atpm | oAsald yl, ajkenyl nyl,iafkoxy and alkenoxy is
optionally mdep@ndently iplacég with higlo, wherein said cycloalkyl,
benzo(C3-C3 cycloalkyl), &ycloa enyl, (Q\fﬁzg@@red) heterocycloalkyl,
C6-C14 aryl and (5-14 memberetl) heteroaryl is optionally independently -
substituted with from one to four substituents 25 independgntly selected
from C1-C10 alkyl optionally substltuted with from one to three halo
atoms, C1-C10 alkoxy optlona F?@Mtute ith Fom one to three halo

atoms, C1-C10 hydroxyalkyl, fer. |ne -CN,
whergifgR2bsett @@ rRgRYFore (= (5') '''''' c_yé balky an?j (3-8
~ membered)deeterdayaloatityi; RZis(selgcted fram-¢l, Cafk@e 61&34(&2:§6a!k0xy)
_cH(RIkeUY, CTG@ayeegkyLantfrCs, 38#294%%536”%(5""“@:3 BR2E aiync,-
 c,anGREARR g RE AL SURSt éﬁ%? Vl‘ﬁ")Sthr grgl-{o(g?ctga)?CHzCHa)(OH))
R'is selected from Cy-Cop alkyl, Co-Cyp alkenyl, Cp-Coq atkynyl, C4-Cy alkoxy, CééCzo _
alkenoxy, Cy3-Ca hydroxyalkyl, ‘Cs;Cs cycloalkyl, benzo(Cs-Cs cycloalkyl), benzo(Cas-Cs
: hete'rocycloalkyi) CCs cycloalkenyl, (Cs-Cqy)bi- or tricycloalkyl, benzo(Cs-C,,)bIQ or
tricycloalkyl, (C-C11)bi- or tricycloalkenyl, (3-8 membered) heterocyc!oaikyl Cs-Cys aryl and (5~
14 membered) heteroaryl, wherein each hydrogen atom of said alkyl, alkenyl, alkynyl, atkoxy
and alkenoxy is optionally independently replaced with halo, and wherein said cycloalkyl,
benzo(C;-Cy cycloatkyl), cycloalkenyl, (3-8 membered)-h.eterdcyctoaikyt, Ce-Cy4 aryl and (5-14
rnembered) heteroaryl is optionally independently substituted with from one to four subsiituents
independently selected from C-Cyq alkyl optionally substituted with from one to three: halb
atoms, C;-Cy alkoxy optionally substituted with from one to three halo atoms, Ci-Cio.
hydroxyalkyl, halo, preferably fiuorine, -OH, -CN, -NR°R™, .C(= O)NRQR“’ -C(=0R", Ca-Cq
cycioalkyt and (3-8 membered) heterocycloalkyl
R* is selected from H, C4-Csq alkyl, Cx-Ce alkenyl, Cy-Cs cycioalkyl and Cs-Cq
cycloalkenyl, wherein R® is optionally independently substituted with from one to three -
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WO 2005/092864 PCT/IB2005/000659 3 substituents independently
selected from C1-C4 alkyl optionally substituted with from one to three

wo 208algeatas, C1-C4 alkoxy optionally substituted with from onpd@,{ﬁgﬁ@s /600639

halo atoms, halo and -OH; or R' and R2 together with the A group when

present and the nitrogen atom to which 5 R2 is attached, or R1 and R

together with the nitrogen atom to which R' and R2 are attached when A

is absent, may optionally form a four to eight membered ring; R3 is

selected from H, C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C3-C6
SU%?@I@@IRWGW%IWQ@QM%@tMWmb@weﬂ)ymmgyeraWylfmm one to
threghereinaaid alkyl, allsenypymybusyrleatkylcelnaeaytaed halo atoms, halo
amh%qgrocycloalkyl are each optionally independently substituted 10 with

from one to thrpe supstituents independently selected from C1-C4 alkoxy,

‘hald?-BHS(E 1CAkY Ert 3-8 HEMBERPREE AOE e BlliAg RSt fo which
R® I@ﬁi@@wankwrdﬁ Heng; ST tRB tiativtd heyitogethatomith WikcodtbemaRhate attached

| whéwmwéds@nama@tmbﬁgtr@mmrfwe@atm@%@%@d from

cyclgp I vl I I|no
plpe%dﬁ%%ygér}érglﬁ?lﬂtm g%ﬁ%uraﬁ% %%%ég (ef:e %ﬁr i f‘] \ﬁ/f"chmaikyE Cs

Co SRR RSt BRPRECER PRSI BRR ISl CIFStR tal \ﬁIl‘H”I‘r&'ﬁ%wb gomyl,
cyclaiisd, strstsiilienits and dprierdeynigalisel eceedefcb noran@ly alkgbeptientijlysubstituted
withSubsiises with Sipsterataiisese balaatomtie CoRic atkaERtiapRlIYoM

_'—S(éL@ﬁgmé{V@Sme%BQr%&?ﬁQ@g ga&@ypms halo, -OH, -CN and allyl; R6

iISs Igcte from H, C1-C6 alkyl, C2-C6 alkylene, C1-C6 alkoxy, halo, -CN,
C3- 1§ b b§6I8§Mﬁr bloco cycloalkenyl and C6-C1o aryl, (5-10
mer"Pﬂ:f%réfBi Wef@?@’d@ﬂet\mfévémf@@f bgkyataik jderuchribieal Rtsx g itfidREcopptionally

forneachaptionaliytiad apendendyrsplsiituieslyithdyaspena, teythbeexyl, morpholino,

pspe%k!I?I%“BI%I%MQQ@&G{%‘F&'M%@I‘?%@J& MWEQM%%%%%@(%M

cIo I I,E, C cloa en%lbargg E)yl heteroarxg)of R6 are each optio

maaependesnt R IHRY G RE 8 Q[ﬁﬁsﬁﬂ?éﬁft‘ée”ts '”depe“de”ﬂy
selefiert oAt emtlys s‘fé*l‘ébféﬁ“ff@‘w cubetituigryrhticemligsutsstinae d@B vitpms, C+-Ce
alkofooptionsilfostiviaittal ovitiicras, -6 halkowyoantionralycubstjtuted anidhaiy; '

- fromeoge tpthresaln &tqms,ah@IO@né QNIA_%E '%:S%Iegmf oM, CN, cs-c,z

e s e

alkylyRtieagIRah Ik o3y s Rnéfﬂ@éﬁa&pﬂe@e%m&n@ﬁnﬂvw%ﬁﬂs@wa)fmm one to
thredhetbrtibierds lreterotvieydio atisti@6+Ghhalky kadd-80 (oribwherebesad) cycloalkyl,
cyclémgafb(& Wﬁ%ﬁd{?ﬁtﬁﬂ@aﬂg%@@al%@t%W%%gyﬁH@?gHE%ﬁ\ t&hﬁ%tad with
ope .to uents inde n

o R A R ERem e iy (et e T syystuted
with i3 °’l‘3l\¥f° Hyesohaleretns:; %@@Wb%%‘(ﬁ@%@tsh@&wbmmsw)m three
halo RIROR b2loSH@)EEN; C3-C12 cycloalkyl, (4-12 membered) heterocycloalkyl

- optn@nallxgés)wéatum vvqthcfl;cztgnomyto mr@%%&!y @9@; Imréﬁyé&y: Cs-C1z
cyclomﬁemlgg é‘/g%%gﬁgp ygﬂ Ff) déE/SOI rsc%c {(3 r'(—) glf rl%c,q%%enyl (3-12

memgggg)d)\g @@*MIB O%%;@@:@gg@d) heterobl- or heterotrlcycioalkyl CeCyy aryl and

(5-15 membered) heteroaryl, wherein 'R is optionally Independently substituted with from one
to four substituents independently selected from C4-Coo alkyl optionally substituted with from
one to three halo atoms, C;-Cyp alkoxy, -OH, -CN, -NO,, -NR*R", -C(=0)NR°R"’, -C(=O)R"",
~C(=0)OR™, -S(0).NRR™, -S(0),R"", C5-C1, cycloalkyl, (4-12 membered) heterocycloalkyl -
optionally substituted with from one to three OH or halo groups, (4-12 membered) _
heterocycloalkoxy, Cg-Cq4 aryl, (5-15 membered) hetefoaryi. CgCyp aryloxy and (5-12 |

'_ g membered) heteroaryloxy;
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: .V mdeBBHQMHY s%%%‘?&dw

4 or R6 and R7 may together with the carbon and nitrogen atoms to which
they are respectively attached optionally form a (5-8 membered)

wo 2eiemneygloalkyl ring, a (5-S membered) heterocycloalkenyl HE?/%ﬁOSK)OGéﬁ 9

(6-10 membered) heteroaryl ring, wherein said heterocycloalky

heterocycloalkenyl and heteroaryl rings are each optionally independently

5 substituted with from one to three substituents independently selected

from halo, C1-C6 alkyl, optionally subsituted with from one to three halo

atoms, C1-C alkoxy optionally subsituted with from one to three halo

atom8&’ G156 RydrsxyestheOmth- (GHRYberp AONReRE) {EH)pwhich they are
resHBCH(wD) NIRSINZ0, sHDANR B and(£8- %&syfa@ﬁlkﬁlel%%@ﬁgs@ﬂor%e a (58

mméﬂﬁ%@&F%Iﬁ@@?tﬁg%ﬂgmawﬁqg) %%91% };VHS %Ianar& fing heae:n said

he{y Cog X °R%t8sfo%a"§% j0 alkyl'is o '[IOI‘I]a epen
Wit A ﬁa o atom, prs Ryaaﬂﬂ e oahiings- Efﬁ(?ﬁ%?@ﬁo@ﬁycﬂ!depe“denﬁy
SU‘&W ‘@m@%ﬂwy ores skbaticenthjdiegedattnsabsait Ok €8 knxg, alkyl,
OPﬁE%ﬁmmmdapézdegﬂweg&&e&vwﬂb AR, aiqmel G:%m&fbgd BRAN Subsituted
w Y s cygloa
t BUes HETSARm &'Ob éfé@ Cll%?bl or fﬁﬁﬁlaoall‘?enyl'(cm)w" '

- LY Ebyl L1)bi- or trlcyc oalk
WCZ' AR E‘ﬁR%roc{] [GalgIoE 9&‘14 15 aryl and (5-14 membered)

membere
heteFoaﬁsﬂdvﬁwe@m ea5d Wgﬁ@eatkow@te@a@hwmmaw alkyl wherein each

hydrgepestdently ssitbstitaig civwgthsirasmonae tp dBFRARMWISHRISAE] with & halo atom,

prel’@%ﬂe%d%[]gb(n%elﬁgﬁd &omoh%lQe IdCOéf' a:ﬁl(%/ et Irbsalq( CIO k¥ezn each
oa

cIoaI enyl, bi-or tricyc oalk l, bi- or trlcyc tesrocyc aryl
hyd:n%f IRetero{'é)lir"f? égé etg e YS g'ﬂ ol M&@Hﬂ Mﬁgﬂﬁft‘%@j%ﬁﬁ ﬁ@l‘ﬁ atom Co-

Co @ﬁ%’“ﬁ‘i’hFe?ecs@B?(P%nt@(n@é%en&éﬁﬂ@se@c@dcﬁmmihﬂl&f@u-tyﬂdae@ﬁnyl (Cs-
Cnmik)drdpumuym(]@ﬂdepmnchenﬁgy&uhﬁ&yle(iwlihéﬁw&éﬂ)%&eﬁﬁy@@@kyl Ce-Cig

arylaghﬁﬁﬁgz Eﬁ@rﬁ%%ﬂﬂ r@t%r%”WM ,Q%aQGaﬁ OOF%(I{% CFan%(o O%meg ﬁ optionally

d C6 hydroxyalkyl: o
R LR A S
and aiprRUE WEH Brisith AP Rirth e rertinto hroirdexsiartiohth-selddtaioalkeny,
hetefieryriNaiByarady! Spdrie:tetrergimsaithdietetionyniontiof opkamnabyenitdiosyith from

onefleMmreae ‘@H&F@@Jﬂ@umﬂ&ﬁgﬁﬂ)ﬁwiﬁewrﬁﬁin%d '&Iﬁfe%c'%@' bsptaonaliy

né)f r%bOStg tedx\f\i/ frtom o% othree bstitugnts

in eCpendentIy selected from C1-Ca E‘;ﬂ“%m&&ﬁﬁ?ﬂ&‘m \fﬁtﬁ‘f%’?ﬁi Ci-Cs -

alkogh &t R AT Yafomtes %?@BVQRQMCQW@MH&WM C1-C6 alkoxy, - o
C2-@NRIR N8y, O2Ea akyreoxyere@]@6daydakyslofieCR-CS6 heterocycloa!ky! ;

optfdm}ét(:fmaih@awﬁa%@amwmﬂkﬁ%ob@kg% "ﬁﬂépeﬁ&?ﬂwf&%ﬁ&(ﬁgﬂgo and
I( ” e . o IS selected 1rom
s, ol ihdlbits dﬁ(%%gk%%@cg %Cl)::i hta: %I %r *% °>98I8aB8/’IdS and

C3C6c C

.-W“e"%e S?ififfbem P&/&béﬁk%vr %@ﬁé‘%ﬁt@y’cm&lﬁmmr@m three

SUbS&M'@Iﬁd‘@FD&Wﬁﬁ@mb@m&% emerenmcsmwalkymﬁﬂaa igth from one to

six hafatistoatly mgepemde:ﬁtlmmwﬁw@d %ﬂbf, magac%%gzle famé»woalt@%( ynoxy,
_cin Cc n

(;1 Cg%qmgg%my éatkgmﬁcg‘d g‘gﬁ%%éﬁ%ms% ﬁ)gg%mr?aae E?;jy}gce |tF?\IO2
(= I'oé %e#’ 'pl%(@}?ﬁjl grn and Whereln sald cylcoalkyl, _

cyé?oaRéﬁ?F*ﬁéf@r@d?c%aﬂew?kﬂryﬂ@mbh@t@éﬁaﬁw—@& Rtlargkeath( Cs-Cyq)bi- or
tricycioptignally-0gppendacioanbsiityted mathbiea) a@@r&w&@ Q%%% and 5
14 mé’rﬁaﬂr‘e%%&é@&%ﬁ%e}@ﬂ??a%‘gﬁg Et$ Jlo,ngp oenrzl‘ 3? Qut e;?&!ﬁen § su%st;tuted' wnth' |

Ikzl 0 tlonallgl substitute
from one io three substituents mdependently selected from —OH, -CN and C3-Cs cycloalkyl,

and whereln each hydrogen atom of said alky! is optionally independently replaced with a halo
atom, preferabiy a fiuorine atom, and wherein said cyicoalkyl, cycloalkenyl, heterocycloéikyl,
aryl and hetereoaryl of R" are each optionally independently substituted with from one to
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WO 20588 8%hula | may have optical cepters and therefore may okl

from one to three halo atoms, -OH, -CN and C3-Ca cycloalkyl; n is in each

instance an integer independently selected from zero, 1, 2 and 3; and the
harmaceutlcally acceptable salts of such compounds. 5 Comgl)"oun

pﬁ%ngameww

different enantiomeric and diasteréomeric configurations. The present

invention includes all enantiomers, diastereomers, and other

stereoisomers of such compounds of the Formula 1, as well as racemic

compounds and racemic mixtures and other mixtures of sterecisomers

threfh 8BSt E RarspaseLtigally asce ke a81te oFthe P IIRBUIAS Rh stityted with
Formtulﬁ]l mglqdeathe acég* agﬂltlo n% b??ys?f ﬁ@lts thereof. Suitable acid
hig

from) addition Safts are orme from acids W Mon-toxic salts. Examples
inclide NRRArE Bt imfRdaiesctid erandratinsipiraied dgmarem, herrdae,
besytatehe bicarbarmiiraibr beruptebbissliphatelsutphaieuhrrate, camsylate,
Citrignyeiab e disvialR LR SPHAE o ﬁ@ﬁ&@n&@%@t%&g@@)ﬁ%‘ﬁ ocour in

Elu onat Iucuro GA% pexafluor hpsp ate, hibenzate
8

diffeRIt S e/cch onde nyarobro /ﬁf’é?ﬂ%bs ﬁ%rBf%?&é/fB’&le?” includes all
enaﬁ@éfﬁﬁéﬁa‘i@“?ﬁ?&i@f Sm@l'éltéfhﬁa?@a?é'sﬁm%ﬁﬁé%ﬁ%%@m@_%ﬁm@ormuia R
as waltthylsuiphiatepmaphtiylatel 2caapsyintarasicotinstasriiiatesOtateeoisomers
the,&;falate palmitate, pamoate, phosphate/hydrogen phosphate/dihydrogen
hate ro Iugama ebl%a‘ol’lci}/latgi saccharate st?arate succinate,
e naceacaty, ?aetp ate. tooyl SifoorRa MR & Lot nehdeyt Ee acid
.add‘%’it%ﬂﬂé’%?fs%‘ﬂgﬁﬂéeé?@ formed from bases which form non-toxic salts.
Exanitiele iachideldiilohaselisoblimitechéd, thenalatiginiwmiciarginin@on-toxic salts.
Exarﬁ@l@é%ﬁ'ﬁlﬁ& Qﬂ?ﬁ#@‘n&h@“@&i tg@f‘i@él@é‘fg{ée ,aéhgﬁ@%a&%'ﬂ%ﬂéé% be%yiate

ium me lumi &})&W ne, ota sium quhum tromethamln

- bi b D 1
R g e S PR S agégamg aFSocbratFOrﬁ@amf%t? edisylates,

esy'fé‘ianﬁ?ﬂgaﬁenﬂgﬂﬁf)ﬁ‘&te alHaem%ft‘ﬁlc&léﬁ?ﬁ??altéﬁ%F%?@rlev\?’éﬁi’w&abwphata
hibeszite, JuerbeissoioHRhalyioeutivabBaltsideropaftitsfidBaetionisattbnate,
lactatdSeralahbrat Wesmshh (WHaNME n@@ephﬁﬁw‘@@")ﬁa hthyiate, 2-

nepsJEREPIRO SRS SLEAMAMIARS ALTOI B IAY SeeRersl éépag)e fioger

or more of three met y reacting the COI’ﬁ oun

| Phosaﬁ]@fa@w@aogem%»oﬁ%%eww ARG AR %Pﬁgg@qaaﬁ?@rar@téeﬁﬁgate

sulfogrisuptirgaia BuitalsicopyleterisiinubtivetasempduindfoéEsattula | or by
rnG@ReRINgG: sesHHab e CYeladar e SR sar wirMTINIg, adﬁl%%es@ﬁéa@%pnes :
anclub@'%%hgrgeﬁ&eqn%%g % bﬂ%e’a%rg’ﬁ lgl'lfll) Qﬂgergnlgqul%g alct:a caum holine, -

compound of Formula | to another b react| n-with an appropriate acid oy

diethyaming, ({PIREAIR oﬁfwﬁnawf’onfa%ﬁ%ﬁw@:cmﬁmﬂm SlsHrso EsEASS UM,
sodiupCIYBSDBB 066596 #dltshree reactions are typically carried out in :
sohuamﬁsamefresmklraagcsaﬁsmpha@r@@@m@t@oﬁuban&b@cé&wtﬂdnwuiphate and

" hemidikalinR L may be recovered by evaporation of the

For -a review on suitable salts, see Handbook of Pharmaceutic;f Salts: Properties,
Selection, and Use' by Stahi and Wermuth (Wiley-VCH, 2002) |
" Pharmaceutically acceptable salts of compounds of Formuia { may be prepared by
one or more of three methods:
) by reacting the compound of Formuta | with the desired acid or base;
@iy by removing an acid- or base-labile protecting group from a suitable

precursor of the compound of Formuia | or by ring-opening a suitable cyclic precursor, for

example, a lactone or lactam, using the desired acid or base; or

(iii) by converling one salt of the compouhd of Formuia | to another .by reaction

with an appro_priate acid or base or by means of a suitable ion exchange column.
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meRI ¥SHAY organic molecules. |

solvent. The degree of ionization in the resulting salt may vary from
- completely ionised to almost non-ionised. 5 The compounds of the

WO 2iNgeEREgR4May exist in a continuum of solid states ranging fro%{w%uowmoo(s

amorphous to fully crystalline. The term 'amorphous’ refers to a state In

which the material lacks long range order at the molecular level and,

depending upon temperature, may exhibit the physical properties of a

solid or a liquid. Typically such materials do not give distinctive X-ray

diffraction patterns and, while exhibiting the properties of a solid, are more

10 fofhallyefeseaniamragra itisali pami¢ratingnaschaige Trenrealigi® sat may
prdizpildtproperies wceatiscathish fst@haﬁagtaﬁué@%eyr@cebé@geos?f %rat;on of the
soiQépi@afﬂesﬁgg‘é@ B GETABIAS T UAD SLIQRN o TL) rmv(a:% tgruimci{rggs lefe ttt??aalsed to

aw? ﬁ] ghase in,which the material has a rgglﬂar ordered intern
& mol ecu ar level and gives a distinctive X-ray diffraction pattern with

defm@&e FRAREUSIS Hrairusationmen risitiocksuiflcienthyonstiialseexhibiging from
fullyhempeapenie scofutliqricabng. 15nth esehagaRFRBIS oG igudsisie i wfhch the

ISR SEY Phanhase ¢ irst.or melting point)
::i Qu d?%&th(re mvtentl?) mgpﬁ%gég%ge{r? S 7 atgej'(?ganp ?\73?8@“9 may
orms & torn Sonate s ?@ W& fidedenisaliy ﬁ‘r@ié@?ﬂ?r”@@nﬂﬂe)ot give

' d’StEB’lWﬁrlg ﬁ@'tﬁ@%@)‘i’ﬁﬁ@@ﬁﬁ”éf% Wik eigribiting diree ppadies of a solid, are more

formpbr rsscoibtic alyadtaaptable selver| Melesids fofalsaR %ﬁ&ﬂ@%@&@%@g becurs
whﬂm%taﬁmabséehéatms LURIQedhen %@dgﬂ% \RNL IS Waler: ) a%%rr%ﬁ)g ion"). The
e .

rates Is one

| ificati t f
tern"f‘ ﬁng 6}3? IrISC? IOr%ﬁr}éS m or o §chnea@atﬁwrafésa reg@lar ordered internal

ISO site, channe

Stm%fﬁrﬁbﬂ‘ﬁﬁ|§iﬂ?ﬁu'ﬁ’H5Yﬁ%&E@lﬂi&a$ smla@bw XRaNloifisotEd et with defined

peakyitalieh ma?‘tf@lfmkéaeh@ﬁﬁﬁéuﬂﬁiﬁﬂaﬁt@d&&l@isﬁ)@@ﬁﬂ&@%r@ﬁ@&é@ W@cﬂ&u;d but

the ihrengierdmolenyles Ridselaied framsdires) copraswit each.25 ‘?ﬂ-sl? d
er)ﬁ?\ Fegu oraer

n channel hydrates, the wat

lie in lattice- channels where they are next to other water molecules. In
metPor EBSHITR ANy iision tavwaser srisidoulesdiveldsbpoe datvafed forms.
The igetalsieiMatey irevstiichstliveit deswriste s imtightisbemple e SePRNEMYilompound

of tiavievaiviel-dafinesk S&B'ﬁhﬁ%“ﬁﬁéfﬁ%%ﬂﬁ&ﬁ?”&éﬁéﬂ%@ %z\Wﬁemo eCL{l@s for
va

!y 30 as in channel so

exa n b ! Is :
mwee\fﬁé ROARL QMR o '%I?]W g?er)"s’o?\‘?er?f%%f@ﬁf RNBY dependent

Ic compounds,

9ros
on ﬁuml ?%Eacaf’y?ﬁgc@@ﬁ@ﬁ%ﬁg IR H ¥ 88 nisohvdreliehiornoerhaildefines

| isolatgg tfﬁétenoﬁ"fﬁnvﬁ'e csmpsiatd ofctuedinesntionymaralso exist F‘b@morphtsm in

PharwmggstamTrgemmﬁ @{hl@tl?#féwtﬁﬁﬁe’ég%ﬁ%w?%%ﬂt Rolated site
SU i ¢ state.is ermediate between
hydr SridaOHIQiRen' HE Wﬁfp MR | i S8 a:%?(é dirget GougRGhiR each

the true

other’\ge trye = rXﬁtEglbn% Igtatei an
RS R t’@éijhf?’ﬁfeé Rysaige ’i’i“?é?ﬁb‘ér‘ﬁﬁﬁéuigs lie in lattice

somor

| Cham&%%d’mféa ey fierfestrispithemyaieatmemdting. fhmmétw»iadd:ﬁtﬂﬂuﬁﬂtéd hydrates,

the wsrondecoreparnaninaurh & watel ioh WO 2005/092864 .
PQEH@Z@@Q@%Q@& %&QPHQ%EQ?*,Q %B '3 dt gc&% e%(smlf Otr?;%e% gfzé[ deﬁned

ropic meso

Com ds that haye the potentia orrﬁ ot
stolcnporely IdeRenicn ;Sr?y ! s@%ﬁmé&&@@%hmt@g%wakfy bound,

ESCI’I% s'am
as in channel solvates and hygroscop:c compounds, the water/solvent content will be

dependent on humidity and drying conditions. In such cases, non-stoichiometry will be the
norm,

The compounds of the invention may also exist in a mesomorphlc state (mesophase
or liguid crystal) when subjecied to suitable conditions. The mesomorphsc state is
intermediate between the frue corystalline state and the true liquid state (elther melt or
so!utfon) Mesomorphtsm arising as the resuit of a change in temperature is described as
‘thermotropic’ and that resulting from the addition of a second component, such as water or
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an ionic (such as -COO"Na’, -COO-K', or -SO; Na+) or non-ionic (such as
-MN'(CH3)3) polar head group. For more information, see Crystals and
wo 2088438larizing Microscope by N. H. 5 Hartshorne and A. Styg#s,fboes/oeesse
Edition (Edward Arnold, 1970). Hereinafter all references to compounds of
Formula | include references to salts, solvates, multi-component
complexes and liquid crystals thereof and to solvates, multi- component
‘ complexes and liquid crystals of salts thereof. The compounds of the
invention include compounds of Formula | as hereinbefore 10 defined,
anothen SANEHI SofRTRIASS 2ndvelRRiS hasmpaHersofarbeve goamsistiakts form
lyotrtivirents(ipiviacing oftab geasmetiithpndidoatarof e i SPMEER)RS which possess
an ;&ﬁéqm@heésd@‘m@!@ﬂdd@m@'@%dﬁ"ﬂéﬁ%FRHﬁHQﬁIE‘?&ﬁf Eor er?ﬁiH hg polar
heacp%' § erwise in 0|cat d ], as us d herein, the term "A Is absent' a
irect bond between h|§rogerﬁya}“?éFF?W dhe ogyzing {Missope by N. H.
Hartghpeismad lﬁo@(’:‘éﬁ@d“ agq%tj(ﬁ@f‘@'ﬁ Arreotér®T8lkyl" includes saturated
_ mohieveilerieh yplirogfarburs adicals haviag straighuer branekemeistias, salts,
solvﬁé@mﬁ@@&w&ﬂar@r%ﬁﬁ!&@@%ﬁd bﬁ&lﬁéeé&%g@'{ﬁgé& methyl & vggés it
(0] ut otherwise indicated, as use

componen 3 Xr%pn ! o ;
mBREAPYRRE a;ﬂﬁ%” Cﬂ'crag deTy I"&f&es having at least one

erein, the term

carbh %%{Pashrﬂatﬂiléhﬁdwméréiﬁh&mwwagtm@ﬁ méFabuve | Bsahephrdefore
definga, dfcliimy leih cllgmotuis arsdnatylinaiteabie; etheoy| RochRrORABVLIHERSEereof

(mcl&ﬁh@f‘wﬂﬁ&ain&@ﬁ‘@ﬁw%&‘%ﬁﬂ&ﬁ%ﬁﬁsyﬂ%@f@s ARV INGlHAS Qsa%ﬁ(yﬁqtoptcaiiy— _.

!abe!@?ioég g% Qé\é/l&g: Ufls]t one carbon-carbon triple bond wherein a
define ove Exa Sles of alkynyl groups include, but are not limited to,

eth RGeS RIS if2(9HI s i ivreiniritie dee, “Aguskeph@raieanbie direct
bondtbetweaikibrytimesarmddikyl-©Q-N-BSwherein "alkyl" is as defined above.
Examgiesdmcalkaxyndradns MRcluley hdtane prt Me%”&q » RERRY saturated

herwise indicated,

mono%mémyh %@Q?@Gﬂb}ggégisqwer\ﬁgxy aiﬁ]e“XFObl)é L{\nlg%or.eth%h éﬁ{nples of alkyi

s used herein, the term "a ans TalkeRvl

gr"upsaﬁ}%H%}F E“E@”ﬁ@ﬁh'@ﬂ'tﬁ%%é”@ﬁ}’ seéftyih@whma@a and (Betherein,

 thé/peRs hetviikyidicsties nerd Bareirothatiersatalkatgt ioyaligealiyy moieties

havingatietias ovberatibalkyibisnas dsknah@ MR 5AIRIeS aLnR¥aIa8M. Examples

of aikgﬁ%%u@‘%@{%@%&%@&% %lﬁg Oé’%lp %,C'O?utyl cyclopentyl,
yﬁqes and cycloh t%tyl "Bicycloal q ')(rlcycloalkyl groups are :
nonnaroma RAsHLnGsa %rﬁ%&?@ﬁd‘@’?ﬁhdg%iﬁ%sﬂﬁ@ﬂ? e Besialsd moieties

havingintleaslpeceRERN-fATRPEIMiglgidanegstehaireaiitlenss deknecarbore atBkamples of

aikyn;ﬂ)glm@hblaﬁmsmm@beatﬁdmﬁeﬁ RIRaseR gﬁg@dp‘ggwt invention,
b'W@&@"%%ﬁéomm% SHEY q{ﬁ%ﬂﬁ and fused ?g'rougans “alkyl-O-",

xa les o cl alky ups |ncIu ut are not f’m|
W“e*’eb s s ? s B ﬁck%’éaﬁ"i’ﬁﬁé’f)tai“?l‘ynéfﬁdﬂsnmc“ﬁﬁréfﬂ B[eeeyfimited
to, me§1ﬂ?‘é5 £t anolé‘iﬁwewts]@caﬁ"m spire[#ieineptyl. An example of a WO
20015469 28BMRE THR205/LD06EOS-HiCyalo alavl SKaHB:P aHaME ARy 0.",

whéra@tg% I@%lgggfmggggajgyl and tricycloalkyl groups are known in the
arlB an ouPs are gncom assed by the definitions "cycloalkyi", -
nless o ndicated, as LPS

ed herein, the term "cycloalkyl” inciudes non-

aroma’ﬂc saturated cychc alkyl moieties wherein alkyl is as defined above. Examples of -

cycloalkyl include, but are not limited to, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyi and
cycloheptyl. “Bicycloalkyl” and “tricycloalkyl” groups are non-aromatic saturated carbocyclic

groups consisting of two or three rings respectively, wherein said rings share at least one
carbon atom. Unless otherwise indicated, for purposes of the presént invention, bicycloalkyl

groups include spiro groups and fused ring groups. Examples of bicycloalkyl groups include,
but are not limited to, bicyclo-[3.1.0}-hexyl, bacyclo—-—~22 1}-hepi-1-yl, norborny,
spiro[4. deecy! spiro[4.4]nonyl, spirof4.3Joctyl, and spirof4. Zlheptyl.  An example of a
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"bicycloalkyl" and "tricycloalkyl" herein. "Cycloalkenyl!", "bicycloalkenyl",
and "tricycloalkenyl!" refer to non-aromatic carbocyclic 5 cycloalkyl,

WO 209@9@/ ﬂkyl, and tricycloalkyl moieties as defined above, except ) -
com%rgis:ing one or more carbon-cgrbon double bonds conncg’cét;}lﬁl’(ﬁBc?élPB’(S’ﬁa6:‘9
ring members (an "endocyclic" double bond) and/or one or more
carbon-carbon double bonds connecting a carbon ring member and an
adjacent non-ring carbon (an "exocyclic" double bond). Examples of

~ cycloalkenyl groups include, but are not limited to, cyclopentenyl,
fﬂcycb&&?éw bmm@rwlk@ml,sladdwwyexbém amDaI imwﬂ:ﬂ)oliimafw Qlas%mei%r@ﬁa(ﬁw groups are
knowhiaxclpalkenylgeouads nRERRENSAY! UNARE L9 kg”%e If eVl atkote
ubicymwcggg}o@‘lé%&&gpLl;]%%?nre known in ttée art, and such g%%%%ngregwoa’kyi "
ol :

included withiry the definitions "cycloalkenyl", "bicycloalkenyl" and :
"tricyBEIKEN I TriswsiRaksbeaRg | g crisaikeny!, isifscloatkylamntitic carbocydlic
cyclogifeydiisikeniigl.grov pisaisalintiude geoapseihad aFsosuDsitdRGHIHORE e or

more ROBBIP¥SrTBAIGHESEXARNIESRE ithoxo moieties 15 are,
' 0 %Bﬂ%%ﬁ?ﬂ%&%ﬁ%&ﬁ dé’r‘i}i?r s double

' xocyclobutyl, gxocyclopente
b e R, B P e R CerRe et member and
an ad%%%%@%”éﬁ% Ca@?gt%%y%ﬁkfﬁtﬁ?ﬂqfﬁml’; 1Expewkescyicatveptanyyl groups
includgnfuherfikeoiUiniéied btheyviiperniraligiaiadicbstusa LR RydbeRIM. &M 2 non-
limitingneladgseasr organisiomdinal (HSHVE r i rocarbon. by, -~ -
and tﬁ@asmk%O%T%Edgpegﬁﬂf@iﬁﬂ%%%f?? SRS SHA taksgrons
deﬁniﬁ%ggﬂgugrel%.} Agl encompasses flise hg ﬁ?o%gq%éf'f&ri”ﬂ‘i@%t%ﬁ@ the
fny & aramale: ineiebanhaed ieneandenit hsederein, the terms |
"@@Rﬁ@%icwaiﬁafkmﬂtelvmycwkwhdetﬁmwmmmm&%uci.g@raapsgmups

that areantailingafth OhEWIAIS BIOMOENEs. REIRTGADITOM, QRS 1R (9,*{{. © moieties.
ore X BSISERRIAIS. SR SAIFUELILOMALS R, Heterohiycioatiyh 25777
_gg&ugg@grﬁepé)g-%rgrgatlc“btwo-r| ﬁ%c?“qﬁc groups,_evr}?gfeln‘ said rings -
- share one or two 5o, ParEPoRiN ARt so e Pt dimitetipoomeirtisa such
as tetrpdrIARIHT (E 98 br IN) bensrmdtibypteaykyhdgteupsdor purposes of the |
ptedesy z@mmﬂ%&W'%S@mﬁé@ﬁ?t@weg’riﬁ‘%@dégigg SHRURS adical
deriveEhiuse SIS QKRS o+ " groups are non-aromatic -
ind enyltq‘rne ahrigga%% %%Iic ro?uﬂff%ﬁ%% é@?ﬁgﬁﬁgg %%r%gfﬁnsesd' ?8 8%8%95%@?5?"5_"”
Tk orm 2 Spiro group (i othdr WSRIZPAESD e HRe sraeng migeelnatdesntone
fing s FPRKYStoms and the third ring shares one or two atoms with at least one

ofgars twihengsy ThdidaatarouicyolealkHegspUPsH Qf thegrm BAUBLS\RGiERE g
“heteroff @SSR INVRALIOMEARMELES.00E Qe 0, S and/or N heteroa%?ms. In
oA Shaks eomaf I e of Trore Uelermpms.

badi t. each ring in "the heterobicyc r

i AP, SRV, 8 St & e oy

groups Bee ik araRAR G ieEResecHlg BtvRinyherdimstionengeteitortamy of eo3Soms,

and wheretergidpetsalky| ohitertbicyotoaty andieiesaticy cloalk o s &il8oalky

groups RSEBERIOERESBEIRTR: %@ﬁ%@ﬁl%ﬂ?_é@ﬂé&?%‘% br%téttftgpévy%g; %T:ﬁjéi’ r spiro
r MO : The, heterocyclic groups, including the hetetopicyclic™

o DI e e

groups, $hGEGHHoTiS ASE FRHTTILIN00B S90tes g1 frote rosyitoaliemylin othier words, at
least twi eferit iyaichlirenyle anthbaterotrioyctnalieayind amBlesf H0Wo atoms with

at least BfEBREHNGICIRRYSIG I Q@fé’?dﬂf@y@iégﬁjpgﬂctﬁ)@e&d VL tﬁ’%%c?ﬂa‘%'é’%yéf the present
inventiorpl'.%ﬁri'r%%lé ar Blrnr#ire O, 8 and/or N heteroatoms. In one embodiment, .each ringin
the heterobicycloalkyl or heterotricycloalkyl contains up to four Freteroatoms (i.e. from zefo to
.fqur heteroatoms, provided that at least one ring contains at least one heteroatom). 'fhe
heterocycloalkyl, heterobicycloalky and heterotricycloalkyl groupss of the present invention can
also include ring systems substituted w_ith ohe or more oxo moieties. The heterocyC'lic groups,
inciqding the heterobicyclic and heterotricyclic groups, may corprise double or triple bonds,
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B benz% ﬁ%’ly g\ung
- dihydipigqsdngid. alsd2bykeirsadell porwiphenthuforaeyddinginelicelesarimiding, and

piperazinyl, 1,2,3,6-tetrahydropyridinyl, oxiranyl, oxetanyl,
tetrahydrofuranyl, tetrahydrothienyl, tetrahydropyranyl,

wo 20t@lkyglrothiopyranyl, morpholino, thiomorpholino, thioxanylf.@yyfgym)gmﬁ%sg

indolinyl, 2H-pyranyl, 4H-pyranyl, dioxanyl, 1,3-dioxolanyl, pyrazolinyl,
dihydropyranyl, dihydrothienyl, dihydrofuranyl, pyrazolidinyl, imidazolinyl,
imidazolidinyl, 3- azabicyclo[3.1.0]hexanyl, 3-azabicyclo[4.1.0]heptanyl,
quinolizinyl, quinuclidinyl, 1,4- dioxaspiro[4.5]decyl,
1,4-dioxaspiro[4.4]nonyl, 1,4-dioxaspiro[4.3]octyl, and 1,4-
e.g. dieteaspicofdkRitve prpietbditiclesk aic Anis derdigatedoalsarsed Bexaipies of non-
aromB@ierRancmterséa ;ﬁsr Oéf@t@zﬁws a%@f@ﬂiﬂ'ngﬁ%d?ﬁwnq{i‘éendmyi azepinyl,

foato erein at le

: pfpepa% ﬁ/f ?@% Qt’r&y% B:rne)ﬁe@ r%eg]tc{ {:r)ar E.Ilran ?%?r rgdtrotmenyl

roup COﬂt |n ohe OI’ ore

| feffaah%m%aaxf hi@t@%mﬂg“%%ﬁf%c@&hﬁ@f@roﬁvwamﬁnwh@fﬁﬁaybamroimw

indolirgupa-bptrasyinvéttipmeoah alsoangludesritigxsiysiempysatiitijlitedinyidtopyranyl,
dihy@B@RRyNore &K?dffﬁfilﬁé!ﬁrﬁ Exew&@m%het?rstmdzglrwps arﬁaééz%hﬁwyl 3-
midazo imi riazo razi u ,

aza Iggcﬁ,?g Yl aﬁ% -%?Z d c |n(§i/{"e?e?rgZol f"'?uryry i?enﬁ(I ifﬁ(’))igz yl 14
d'ox?ﬁ*?é(ﬂ)‘hﬁ}dt‘i%.‘zolyl1%cﬂﬁiﬁ‘fBISﬂ FIPBKH, in WEIFH%%M’ and  14-
dioxdzpief#@taenill.cinnolinyl, indazolyl, indolizinyl, phthalazinyl, triazinyl,

1, 2uhitsigalmybrikich Srisiaziay), al§QlQé’d)|Héré|rpx'ﬂ§8§8§9h/|se@é!§'%'| aromatic groups
cont&IKiA '8‘]-7;@ Ié{rl sin%p agé@grgéfldng@;ﬁfa%yl'r?@nzu% er ar?nyoll’nbgr{%%lf P Heteo iorPs A

enzotriazo enzothiazol xazo qumaz nyl, quinoxaliny

-mu!f'ﬂ%ﬁﬁwmmfamﬁwaﬁ Qi BRIe E@Eﬁawamwn%ﬁw aalﬁw@@dwﬁsrps group s

- aromgdigahpdisiserprifialybube idefbmpbroardpyridisydf gysotopytionidamdismidciude ring

systeaiﬁiﬁﬁ@iyhté}sﬁﬂﬂp@@%ﬁdrhyethﬁ&mﬁﬁﬂeéhe a0 Hetdardt groups are
pyndmn\e@na%%@p andLng,in ‘g?ﬂ%!&’ﬂ;(}f éyggg% ﬁgzt&ﬁg%gﬁ ?Qﬂ;g I%t? RGuinoly,

each and every épecnest ereunde ally'i

123 RO KA TR0 e Pra R oA cHAEeEE b cimazoly.,
pyrrolshelerialibebriziteiiaasiy absnantirathtositripkiibnisdardlpeindatiatiohspbalazinyl,
triazispecies 4alirghyyithis Bananna, L. idhedyegaing empsiyRs sletived Bemiazoly,
mlad%g:pme@e%f “%@.qlza#a%nwaybgﬁz&f%ﬁ%dsﬂ BeNaHaed wghe;%%mazoly.

ossib ?{ For instance, a gro ‘%denve from pyrrole may

n S SRR 20 ”ﬁf&%h@&)’dﬂ%"Ré’%st?éf%wﬁ{a%”o‘y‘

azaingohgalled 'prodrugs’ of the compounds of Formula | are also within the

Scsaeeaggfts@aa@uequeTmﬁe%mgwwﬁﬁ&é qorwu&%%ﬁ&%a the

themselves can,

which m ave, little or no acolo |caI act|V|
i ek pa e e SRR RGeS oo

ena
fhovgaf'%w‘mﬂm*ﬁ%mrﬁfgdtﬁecﬂ&ﬁfeﬂ%w\m ﬂ@xéﬂ?ﬁp?&eﬂwt Iyangicontemplates
each clgaiagee/Bushlylerdadive st ellefernsidtoas Hrogiegsitdivither species falling -
within EiSFR0ation on the use of prodrugs may be found in Pro-drugs as Novel

Syst Vol. 14, A WQ 2005/09286 PCT/IB2005/000659
o B R e s e b e CoTouas IR o Sttached

or N- @é?ﬂé‘i‘s"‘fﬁelf?ﬂ‘fg‘@éé|@ﬁ55ﬁ°@=g£ﬂfoﬁ‘$b?é§% 3 GBUEEReR R apstole may be
pyrrolArvieficateEiealimacauntetalAgSeatiation)). The terms referring to the groups a-Eso
encompass all possubfe tautomers.

_ As indicated, so-called ‘prodrugs’ of the compounds of Formula | are also within the
scope of the invention. Thus certain derivatives of compounds of Formuia | which may have
little or no _pharmacoiogical activity themselves can, when administe.red into or onto the body,
be converted into compounds of Formula | having the desired éctivity, for example, by

 hydrolytic cleavage. Such derivatives are referred to as ‘prodrugs’.. Further information on the

use of prodrugs may be found in Pro-drugs as Novel Delivery Systems, Vol. 14, ACS
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Prodrugs in accordance with the invention can, for example, be produced
by replacing appropriate functionalities present in the compounds of

wo 20&:_%9%}% | with certain 5 moieties known to those skilled in the art a

pro-moieties’ as described, for exgmple, in Design of Prodpfggllgﬁqum{m(w
Bundgaard (Elsevier, 1985). Some examples of prodrugs in accordance
with the invention include, but are not limited to, (i) where the compound

of Formula | contains a carboxylic acid functionality 10 (-COOH), an ester
thereof, for example, a compound wherein the hydrogen of the carboxylic

Syn@@@&%ngﬁﬁdﬁﬁé{tﬁ’ @é@@g@ﬁwwr@l&%ﬁfﬁgLﬂ%&%ﬁ@@'%&ﬁe@é’ in Drug Design,
; r (0{0) una o rmula | coniains an aico
Per uﬂgﬁg%ﬁ%ﬁ (%7 vg %ng etﬁ%ﬁgﬁegrgéngf ' oarnei;%aarﬁm cente }%‘660%%}‘ erein

the %WH@%HW%@WOW%&H%N&HWW tﬁ@rbofﬁbcﬁ}ﬁﬁ‘iéﬁFéPmﬂ!Wll%d by
replaeipinepo oyri@s- Co)dlkeaitstopserethyl; tuiedcbm(ib)ndsese Hrenoom powndeefiain

_mouéfi@éffkﬂlﬁahct@mﬁ@éé %}mrémmm §ﬁ%‘%¥n§6@{& focrapaity, GNHSMhote, in

thereof é)g example, a compound wherein,

D Fovine! Fé#
eSign O e éunﬁ aar ei‘ﬁ'syd'ro eﬁs of the amino. functionality of

case may be, 0 _
theS‘EBﬁwB’éﬁm o ﬁfoPmafagF.gaﬁ%CP&Eﬂa%ww > OVEINRIMSHIE Rt gre not
limitesktmnples of replacement groups in accordance Wlth the foregoing

examples wanth&XMpasobPshRILY rH&%Q%SéT&YbQQyTEUMd' QLHE?!onahty

"(CO%JQ e%ﬂe&qgﬂ?lgrg%?e‘;gpgxam M Ore%}/n%ze?%rta%t%?n 50% 2 cﬁ?efn':(%rtr‘?e S goxyhc.

emselves act as proarugs o compoun

acid fﬂﬁﬁﬁ‘aﬁﬁ“wﬂfn iA]IFaBREHY of 't:I‘?éf‘?H\?e‘HtIB Wﬁ@ﬁ‘i’e‘?&tﬁ%ﬂ@@%&ompounds
- of #brmulahethihds;cmrapslvideofonizeidcimidine ap acalthninistiatioity ¢IIRR an
ethedfitGe FOMCRXATR|CS calhpol RCiMRACH PRI HRBE W ERINE KBRS of
the iR BHFBR S |Wé¥ﬁgc&?1t§3) e SR AL |
atlvé/thereof (-CH3 ->

contalns a met %/ ro OX met Yy
R

_cHPom) "5 EB?Hpfafrﬁifatr’%drﬁfrmafﬁ*%mamgfar?amm@nmo
funclignaipa oz deridbiversrebl COR 2 -@HYe30¢iRphierexhempempoumgound

 whershFaBNthila desentains i tetiary: BB chgiRgena SEENANMAMRRonality of the.

cqmﬂ%ﬂéf %P%rmﬁﬁﬁﬂgém%ﬁgced I_H,R er MQM (iv) where the Compounq |

ulalcontalﬁfe secon ?yamlno group, a primary derivative
HY 5

ther&81 T RITRPISS RIS ARA TR HR Eb?ﬁﬁ%’iﬁi’ﬁ'ﬁ"é’f"iﬁ&f‘ﬁﬁ|H’F988H1%1ﬁ=i§"apf_?5'

‘and YABRIASAOMNYT ATpABIAYPSS raaYibafventhisrbsfaieamentPh@iiyfeaemt¢si)

whidbestiver comnppuashpbiralimidl &drenriainsathanidRgratitad Fa8RRSYHC other -
com %ﬂﬂs@?ﬁéﬁimﬁﬂhereOf(CONHz -> COOH). WO 2005/092864 -

' PC'I'/IBZ0,0Q/% Q t}1]1 Com o ds of Formula | containin Sg one or more
asy R moEied anin, e scone eX| ADVEDEBY RLG B SERBRS Rl SRR of

Fofm%lacbmﬁﬁar@@ﬂopwﬁﬁfm%mmn@ Lmranséﬁwsﬁfatfon of the drug. Some examples

of metabolites In accordance with the invention mclude but are not limited to,
D) where the compound of Formuta i conta:ns a methyl group, an hydroxymethyl-

. derivative thereof (-CHj -> -CH,0OH):

(fiy - where the compound of Formila | contains an alkoxy group, an hydroxy

derivative thereof (-OR -> -OH); : |
' ~(iff) where the compound of Formula | contains a tertiary amino group, a

secondary amino derivative thereof (-NR'R? -> -NHR" or -NHR?);

(iv).  where the compound of Formula | contains a secondary amino group, a
primary derivative thereof (-NHR' -> -NH.,):

) where the compound of Formula | contains a phenyl moiety, a pheno!
derivative thereof (-Ph -> -PhOH); and | |

{vi) where the compound of Formula | contains an amide group, a carboxylic acid
derivative thereof (-CONH, -> COOH). ' '
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WO 2003 ’?B%g?b‘n tautomerism in compouynds of Formula | containinf

alkenylene group, geometric cis/trans (or Z/E) isomers are possible.

Where structural isomers are interconvertible via a low energy barrier,

tautomeric isomerism (‘tautomerism'’) can occur. 5 This can take the form
CT{P32005/000659

example, an imino, keto, or oxime group, or so-called valence

tautomerism in compounds which contain an aromatic moiety. It follows

that a single compound may exhibit more than one type of isomerism.

Included within the scope of the present invention are all sterecisomers,

?eomesaaua& mmram@&@ﬁmﬁ@%&feﬁ@@ &Q@E&ﬂmﬁpy&}gén%ﬁﬂ%mﬁexm
includi m exhibiting more n isomerism and

s tvr%?xgjrigg‘ %%ee%%lér)nores t)r@re %Also el ec%agg%g?rd LGRS oPh gleenyt or
a“‘e@élﬁg@v\ﬂﬁ%‘r'@rﬁ?ﬁ‘é’%‘&ﬁﬁtﬂ?ﬁ?ﬁr%ﬁf@dﬁ?’%ﬁx@%?%ﬁaM@Leaalﬁéfahe@rsomers :
are iMggineyastiraoénHidooreamipie)al/trartraterionshmegininda@isisans’) can occur.
This is8MeiRaMAY RsePYIed Ryeanyeriignabisebdves WSJHMH’W@&%ammg, for

hpse_ 15 skill %rn the art for examp le, c raph and fractional
exa’ﬁ:?%stg |s§éﬁnc§)n% ohventional regﬁhlques Q[rret e prgﬁgr {SnEsiSh Gmpounds

'W'“Crha‘i\ﬂHUhFBr%?iﬂarﬁér?"rwcrlﬁae"ewrréhek/ﬁtﬁfegle fromPausditaniesspiiiampre than

one fypeeopiseaesenor resolution of the racemate (or the racemate of a salt or .

denvatived waing. ther %@Bl%smr@ééﬂg (RSS! 6 aidDERIALRY rgé)&}){etnc
isom l_gpéh%)t’aa lﬁ‘g‘?rﬁ?tlve&y ttﬁgﬁ%ﬁ%{x‘% cflror raFeImsICc[Bde r%{r%%ﬁon c&rﬁn}g‘, exhibiting

reacted with a suitabie op active compound or ex
more{Ran ANDIYRA 1 dSCREHIh RIS R BUAREOP Wdﬁ@é&nﬁﬁ%'@ﬁ@dw are
acid gaffifiornpirase satiowerebdse oratidsuisipatchiphetiyictoykaamingeor-lactate or

Hysital @ iaarith, idiexasyling-diasierepdgrifikture may be separated by
Chr@)@)%};@r@%}ér&%{% : gg‘i}é?”%d%z&ééc?é'\%% %grQa %honqeugé \tr)vg Og\ﬁm o>those |

eaolsomers conver corresp ondln ure enantromer

' di
Sk"‘eﬁﬂbera?r% eﬂ"i?HER}\‘fnﬁB‘MHFﬁGpﬁér@Eﬁrﬁ%ﬂ’i‘RanUM%Lﬁ?&gfbf the

inveatigransl deftanipresuieorteherepfyatiaryibelalivtainédidividual enantiomers

- includnamtiomprieally fennehastdoropeing GuierpriedR Y. (HARIGAHY 5 G aliinate

(or ) e%xmgr@t&rcareew Withaumekl '%9&488§090“ pg% of ara*ryﬁ% Cgrgsf%ure liquid

rom y VO

. icall or hexane, containing
Chro”yaﬁ) gaﬁz %@%(?Cally from 2% to 20%, and from 0O to 30 5% by volume of .

anAleVIar*ﬁﬁﬁ)e “t*)@pi@aw@elw@eﬁmmrn@cgendenmmrr@dhe witiatesuitable

- opticaiffarclsy éheoepoohe,danstane i)V Be Riatbr 266 MalkeCRisAllinas, BR/ st &ind of

FormdM0 AEIRERRL BHRR{ASrARRRIRIG D efirstd W%@d@ﬁé@%‘ﬁ@%ﬁ&ﬁg@%me or |

trueéaqs%mate referred to above wherein one homogeneo

tartarig o9id) iSNS SER Latls ﬁ?ﬂﬁ'?{&ﬁ*}é’ﬁgﬁ&?ﬁérB%%&ﬁ’ﬂﬁ‘%ﬁa?yaﬁ%ﬂﬁfﬁography'
and/otr é@@@@ﬁﬂ%ﬁ@@ tAedrgpentic rikigfelier cirritomiseewitereptteddo the
corredpontingferysiahaienprgsiinenéane geinralairam almBeasiiseamprising a |

SiREHRBARHOMES: ML 2ALHANPEA4 BHd/ b@é&&?é&?&%@?&rﬂ%%{y E}J%&% Hed in
of the C@stal fﬁeg‘re C’roresueSIr[r}t Ifr-]f: ﬁr racemic mixture _have identic sica

enanub) fopert se%ey may RaVe Sy SR sreR: pr%‘eerjf?eygbﬁrpﬁ?eﬁf‘tc??ﬁ@memc
resin (8 (gcaipite. P%ﬁﬁﬁﬁ*ﬁimréé dy tesepenatbeibylizohsmanionad hexane,
contaitéai Mouesikiowbiowiinse skilegripdhel, typically from 2% to 20%, and from 0 to

5% by volume of an alkylamine, typically 0.1% diethylamine. Concentration of the eluate

affords the enriched mixture.

When any racemate crystallises, crystals of two different types are possible. The first
type is the racemic compound (frue racemate) referred to above wherein one homogeneous
form of crystal is produced containing both enantiomers in equimolar amounts. The second

_type is the racemic mixture or conglomerate wherein two forms of crystal are produced in

equimolar amounts each comprising a single enantiomer.
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' atond’cu erium, I. e aé]‘F ?nné{c rg gﬁg?f{]%ﬁﬁg’gﬁ% |E‘%\9¥h

art - see, for example, Stereochemistry of Organic Compounds by E. L.
Eliel and S. H. Wilen 5 (Wiley, 1994). The present invention includes all

. WO plameceutically acceptable isotopically-labelled compounckscqf,@;ﬁ%gﬂlﬁﬂ

wherein one or more atoms are repfaced by atoms having the same

atomic number, but an atomic mass or mass number different from the

atomic mass or mass number which predominates in nature. 10

Examples of isotopes suitable for inclusion in the compounds of the

invention include, but are not limited to, isotopes of hydrogen, such as 2H

and Sflea e SR ARECOTICPETENL NG EiviemiteTbtiol B8v85Ghtical physical
proflediing tistichnag Fake idtﬂimensmbs&szlﬁ%baﬂm%5ﬂqp@itar@gsnn§ueheasacemate.
Rac?e%%ﬁlﬂﬁit@:@é' ﬂ%ytgﬁgep%@!é@§ vl AL/ B&OE‘:%W{ Y$ igh sR¥ed in the

3%39 cralrdesu q 's?éjc gtsmis 1 Certain_isotop |ca g

mpoun 50 P ormuTad oI aXahBreami gg"?ﬁ%ﬁﬁ% Htﬁrd'aﬁ%fdlﬁ'&%ﬁ/é" Wilen

(W‘l%téﬁ%"')are useful in drug and/or substrate tissue distribution studies. :

' The Tadipaetine isatopestitiuey ke. p&lafnwaxémawrhaéépt@@%w%fsany-nabeued
con@wmegﬂx«emﬁl | 1ordhim BHERQSR AR Yo LLIDGIN eSS g?&aép&ara“ome same

agjé/ eans ?f detectlon Substltutlon with -heavier isotopes suc

enum. Pf@@@ f@@ﬁﬁtm ass

”“"TP@HWQ!%’&%??H@EQ%%%‘P&MW for example, increased in vivo half-life or
redubedngesarésoequeiseuitts faridchereamay Qenpoafeies i ¥98&tion include,

 but SHCHBISIANSED, Ruksiitution %&P%ﬂmgﬂwaﬂg I801ARSS, %HSR &SHE 3¢ and

14C cll:gr%% asrllj%h7§sl\hﬁgﬁ'ﬂ DS useiul In PB(I)—‘S g A Emlssé%niz-gog dg1r2§lp n¥rogen )such as

|es for examining qustrqlfe rece tof
N %&od?’eéwi?%eﬁéﬂ" Bpoundsaee Fd?nm'aspbawgéﬁ@naaﬁ/%a Brshewietitsy such
as “#nventional techniques known to those skilled in the art or by processes '

anaingelss ta:tngseaigesssikad %mﬁomma%ﬂm@(amp#ﬁﬁ W mple, those.
mcoféo%%@t'é’ Qg&@g&gqs%p&ropar}%t%lsp fopical lalé 2 lre gur T enthg]ﬁgﬁlaaggtggunon :

e non-labeled reagent previous mp O armace

studigsc PRt SR &L PSR ddfante V\Wtﬁ“ﬁ SRRt MclGelarmaidcularly useful

for thitheyeinsh i ssveritioficepstatli attoporatignanisataly cadyns b stitateidn €.g.
' Dzﬁﬁﬁw&mm&hdﬁe&)%s@)t&iﬁ@ Wit rbm%éﬁ@ﬂﬁrpfrt@ezmv‘ﬁ{gjpgfﬁ{r@ certain

ther ABQR@%&&Q%’ qQ anQ %na %II a F relr'{bg. §re deflnedg%ll ’%%%ease din

solvates and comgflexes hereo so va es an com

vivo D& ige Eofesy ﬁ@ﬁ%&réﬁ%@ﬁ@%f &ﬂﬁ’lp%‘?ﬂ’fﬁs’ﬁ?ﬁ(ﬂ‘?nﬁf&fﬁ"ﬁﬁe'“ some,

circuRgERgen includes all polymorphs of the aforementioned species and

crysiaJuabics theaessine 20061992860 GLER 2056086590 1 WVhRN can be

 usefATSPBURAEORRQMAGS ?EE&H@H? I(IHE"F‘F%? gléncﬁ: W&bﬁm%#%zeﬂfbsqpa‘tg Ireceptor'

open to a person skilled in'the art to routinely select t

OCCURBHS 5ound of Formula Il which provides the best combination of features

for iEnopiErpu R esdcreremeiradsineludierbuteart net lonitedity, tiee preftiner « by
convpainbat adohiifyeprocessabiity asdivield pktae ey pnediaaiamiagsls to those

described in the acbompanyﬁng Examples and Preparations using an appropriate isotopically-

 labeled reagent in place of the non-labeled reagent previously employed.

Phamaceutzcaify acceptable solvates in accordance with the invention mclude those
wherem the solvent of crystallization may be isctopically substituted, e.g. D,0, dﬁ-acetone de-
DMSO. ' '

Also Withln the “scope of the invention are intermediate compounds of Formula ll as
herembefore defmed all salts, solvates and complexes thereof and all solvates and
complexes of salts thereof as defined hereinbefore for compounds of Formiula 1. The invention

 includes all polymorphs of the aforementioned species and crystal habits thereof.
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5 the resulting ease with which the product may be purified on isolation. In
one aspect, the present invention relates to compounds of the Formula |

WO 290\ gggl%A IT is absent or is -2C-; Z is -CH2, -CH(OH) or C%?ﬂ!rﬁt?ovonmw

is C1-C1 alkyl, C6-C1 ayyl, (6-10 membered) hetero
benzo(C5 -C6 cycloalkyl), wherein when R' is C6-C10 aryl, C6-Clo
- heteroaryl or benzo(C5-C6 cycloalkyl), R' is optionally independently
substituted with 10 from one to three substituents independently selected
from C1-C6 alkyl, halo, preferably fluorine, and OH; R2 is H or C1-C5
alyheRPIeAAINC HIRTIIRSE B (T 1G jatlorbion 3 1wi@6 talkilveRebiS IHi®bpen

to a dedkdpbstliad; iIRGS Htah %@19'&1&&%@ Gkt LAl S35 B Sy aW\rhich
providt el Lednemiath heteiaercloaliol, wherteln £ S ob i‘.ﬂ%%:gciude but are not

independently substltute rom on
limiteq ﬁaeﬁwsﬁw §8rabté<a%m eressakijly @B s OrermRBRIBM and

the resLBIQE-=28INRIRID]B (OYRGuE (RO YRR UaNel (@ Gsnampiered)
hatesrs yelealkyho pHaRAlneHRSTIIEE MR GRRRARR 19
groups; and R9, R70 and R" are each mdependently se eéc%g(ﬁ%?n ﬁerdn A
'C1-C5 alkyl, vherein each hydrogen atom of said C1-C5 ‘alkyl is

is absémt&ﬁﬁ”y’mdé‘pefm%mbﬂ?m@%lw ith adhale, Q.'Eog‘kg’)r afey é%‘?ziYoé ﬂcl;éﬁ{(gﬁf_cm

an, (@%mn%é%mé@%aﬁp@ 3 AI entenzﬁo((é‘S é%r%'y?c‘l‘g'éﬁ%ﬁ) 'ﬁ/ﬁér‘éiha’ W,

R1is C1-C10 20 al -
CoCo\JRiEHRMS 6@?%8‘8%%%@(’@%‘05 epéRsaliyindrpesdnsiorauipstituted with
from opgidpehithentystibstitaténtovien drokty oneeteiireenin dRNARAIN 561666 ably

' ﬂuormd)aim&uhﬂtﬂﬁemsomfegmw Tieodne. Reshlen Gl @&au,‘%%z d?é'!-%rel%kyl

‘s 1£47GD.alk s & Ar LG8 aljyf R6 is H or CLIC5 is C1
X r?t@é ¥!ki d gegre??%h @er%(c‘%c oalky ?V%&re bﬁ%ﬁﬁ'l’@/l or (4-10
e e R FEAV AR B B PEE29'8 g i o ome
to fhre%&ﬁéh@éﬁtl%@@@@@ﬂtmﬂe@mmm-calaﬂzﬁ alkey ety IIRORIATR™, -
q-—omﬁ&ﬁ)RQ(@QRO)OE(—m)dFé4*6d?ﬂ£mhereﬂbr|ﬂ§&%@l§yﬁlﬁél&’y& SN2 ionaity

.subst:t&ﬁle’@smk'ltemﬂ(mn@o@ 9{?8 [oihrgeQ %FQHF S anéi ﬁg 9 an(? azﬁ?e each

indepe en |nd néj]e Fﬂy @% ted from H an alk l; w erein
P ']1 n a omro Earl Yrs%&ﬁaﬂ%&éﬁ@ﬂ@@rﬁi%e@&é@bcrcs
alkyl is WEW%&H&WQP@W%M%WMUWﬁelamnaﬂdfemwbemmmemme
© present invention relates to compoundi? of the Formula. | ‘wherein A is
absent; R" is benzo(C5-C6 alkyl) optiofally substituted with from one to - -
 fhreeotbgpannsehid ifScRisERtenity Séletied #om-CHOB aRMOIOR" is C,-Cyo
alkyl, CpfateraligrfheornCand QHoRBis vinesin Wik ®kyd B3JS Hrards Je&.@o(cs-cs

cycioa!k@iﬁ)’h’%@tHr@f!@%&é%ﬁﬂﬁ@d%ﬂ&Eg%sﬁ%Gfr%Wyhr%@ﬁhcr: e m%epﬁn%htly

rom one

e b IR B Sl o

s H org Qs @%m%l'scg'aﬂio%%w*kms 79, CeOMIRRED, (4Co=@Ribard)

heterocyaai)ORterkinaRbtisevrivpety, iAdispahsenty RuisRERZD@R-G6AYD o three
substntu@ﬂ@@ft@%)érﬂmtﬁé%h\é@ﬂoﬁpm @n%lf@!ﬂﬁe% Inglen ”Sﬁ“twg‘f{me&hﬁ %“

= b nt rlne 2 IS I C1.
clooR M IR f‘é‘fif "’df‘f‘c?@té?RﬁltyR%'i’gwéﬁc%éfgwnaéo
three Oivgq_faups and R and are each independently selected from H and C,-C,

alkyl, wherein each hydrogen atomn of said C4-Cg alky] is optionally mdependenﬂy replaced
wuth a haio atom, preferably a fluorine atom.

In another aspect, the present invention relates to compounds of the Formula |
wherein A is absent; R1 is benzo(Cs-Cy alkyl) optionally substituted with from one to three
substituents independently selected from- C+-Cg alkyl, halo, preferably fluorine and OH; R? is
H or C+-Cs alkyl; R® is H or C4-C alkyl; R* is H or C4-Cg alkyl; R® is H or C,-Cq alkyl; R” is Cy-
Cyo alkyl; wherein R’ is optionally independently substituted with from one fo three
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or C1-C6 alkyl; R7 is C,-C10 alkyl, wherein R7 is optionally independently
substituted with from one to three substituents independently selected

wo 2emadeL8 alkoxy, OH, -NR9RtO, - C(=O)NR9R10, -C(= O)I%} .ﬁ%%&?&ﬂﬁg

and (4-6 membered) heterocycloalkyl. In another aspect, R1is

4-tetrahydronaphthalene or indanyl optionally 10 substituted with | to 3

fluorine or chlorine atoms. In another aspect, the present invention relates

to compounds of the Formula | wherein A is -Z-C-; Z is -CH2, -CH(OH) or

-CH(C1-C6 alkyl); R"is C1-C10 alkyl, C6-C70 aryl or (6-10 membered)
S“ﬁ%*t%f%’&?yl"\ﬂﬁfé?@ﬁ%'alcﬁﬁmdaﬁyb@n@hétemmwal@-optle‘maﬁty“’, C(=O)NR°R™
-CindeREndenty(sabskfiited with from one to three substituents

|ndeﬂﬁr}:§i%’fﬁ|éf %%L%%Ee‘i fﬁo%ﬁ;\tlﬁcg g i‘%é&%& pr‘gyﬁlr Sa ;ftitll '{%}J %r%ﬁlj%%?&ed w1th-

fro é |§]H or%% alkyl; R3'1S H or

m”?f]e ik eiike: e&ﬂéﬂlﬁeﬁ?tﬁj @i’@@ﬁ‘ﬁ%”@SW@ﬁb@Wﬁ@r RE-801 or C;-
Ce ﬁi@r‘hlﬁ%ré‘o‘)* HetbkbtySIeRa(GinersityRT IS optiakgliRindepandeotivikys; R® is H..
or @u&tﬂﬂiﬂdﬂﬁllﬁ’ldsm ang! tovkarem ﬁﬂwﬂmﬁr‘ﬂ%ﬂm %ﬁggﬁﬁ%g with from

ond"QA gﬁgégas%léﬁlugﬂsQﬁd@Mn yH Nec%a)% Qi’omcg &al% 6?5’“ %Ily%Rw -

- nd (46 meémbered) heterocyc
¥ %&)\Is%uted SRR oa ?ﬁaddﬁ%?ﬂﬁfa?@‘w‘ﬁéer@wﬁﬁo&ﬂ@fher

aspdBt, 3Rqey -esperd, BHE of-CH O M)teRahigih=prifztdkgl oF GRHEAD optionally
subatijliteuheitein e dualiyt anchasyhaegoppiionally independently Substituted

‘with frosdmng 19s JeeHn e ha 0 substituent
preferably fluo ngQERZ is dﬁ?ﬁ%ﬂl @%gaﬁgk % h or CA2 Mﬁo{lﬁylﬂﬁ4 jgrmula i

H or C,-C5 alil; R6 is H or C1-C5 alkyl; R7 is C C10 alkyl or (4-10 25 o
whmweﬁ)&hﬁem@/@la@hylm\@h@&m RT bQHQE %n%II im!{ap le tly G
arviSUDSE e lothr esubstlt ents mdepe fly gerdii@ 5yl Cro

L o SR s Rrkorc: ek reiceniore pinaly

from C1-C8 a
'”de@F%dﬁ{é%ﬁ‘é%‘&)“ﬁ%ﬂ@‘FBmmdbmv%bgmmmmdtwlemamm Cr-
Ce ativb e F{jﬁ@?jﬁ@y Ifuariotzed S¥peRT, ithe dACLCIRRIPEfadH or C,-Cq alkyl; R* is H.

or Chetgemoycifalkyl graizobRA: |§731§Q§'d@¥|an§p Egréolk@myé@;p'eﬁ{ I%n X]lfémbered)

| hete%@él&%l%i’ %&@P‘?{e@ Q& 8 ro C|0 I ?n %g&g@gﬂ%a? C‘fﬁﬂélf@m onhe to three

bsrl)a/rrm |nr¥I or piperidinyl. In ano era
sy lfe(ﬂln%tlly ﬁ%ﬂ@d flrctad Riopto %r&q)tﬂﬂﬁﬁo GyFroliioyl orPibertiRiR™, -

C(= W&her&é&lﬁ”m@ﬁ@)@m Rarig rethyhetiylalytylcispiuytybali@Pibtionally
subsittofrdmth fidn-6id 268528 OH 3r Plafe ibd2 OCH3. WO 2005/092864 .
PCT/IB2005/000659 15 IT Jn another aspect, wherein Rl is aryl, A is
-Z-C-; Zis -CH2, and R7 is QIFCl C6. alkyl optionally substituted with -_
-N %mmmpbmllms wﬁoﬁdﬂmﬂqg.mgralnghd@@nﬁmgrca %'ikﬁ‘%r Ca-Cw
aryi W@W@Qr@faﬁ?f%% %él}?pf‘&“%wqu%gg%en%y ugsF t%na‘:l w:th from one to

stereoch str oft 3 and R4 substituents are s
three Jepenc:%n” tela%a 0 substituents, preferably ﬁuorme R as Hor (31—06 alkyl; R3

is H or CT~C5 alkyl; R'is Hor C+Cs alkyl; R%is H or C4-Cg alkyl; R is €4-Cyp atkyl or (4-10

membered) heterocycloalkyl, wherem R is optionally independently subst:tuted with from one
1o three substifuents independently selected from C-Cs alkyl, C,-C; alkoxy, OH, -NR°R™ .

C(=O)R", -C(=0)OR" and (4-6 membered) heterocycloalkyl optionally substituted with from

one to three OH groups.
In another aspect, the (4-10 membered) heterocycloatkyl group of R” is azetidinyl,

_pyrrolidinyl or piperidinyl; and the (4-6 membered) heterocycloalkyl substituent of R’ is

morpholino pyrrolidinyi or piperidinyl. .
in another aspect, - R'isa C+-Cs alky! optionally substituted with

-NRR™, morpholino, pyrrolidinyl or piperidinyl,
In another aspect, R* is H and R® is methyl, ethyl butyl, isobutyl, propyl, isopropyl,
—CH,CH;SCHs. or ~CH,CiH,0CH;,
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R3\WR4 AN N" fR ZR6 5 O In another aspect, in the stereochemistry
structure above, R4 and R2 are hydrogen. Specific embodiments of the

WO 20088580k invention include the following compounds of Formpgerh®dhosnoesse

pharmaceutically acceptable saltssthereof, complexes thereof, and
derivatives thereof that convert into a pharmaceutically active compound
upon administration: 10
3-(4-{2-[2-(3,5-Difluoro-phenyl)-acetylamino]-pentanoylamino}-imidazol-I-y
1)-butyric. acid methyl ester; .

3-{4-[2- (2 Hydroxy-3-methyl- butyrylamino) pentﬁnoylamino]-imidazol-l-yl}

-3-methyl ty. r|c cid meth ster; e O _
T g %P %or\"c’)herﬁg face amlno o]-pentaridyaminai: AOGR R £ Cr-Cs
aikylﬂjatga W@WF%%HW?@&@@ etﬁ%r@ﬁ@?‘) pyrrolsdmyl or plpendmyl :
3-{4r[2¢(@uey cheprept 3{Badionatyddutyiytania | has the following structure, where the_e

sterdBONPRBIBNARINGI Ridazelhaks 3r Rtk BEiMrC acid methyl ester;
2-(2-Hydroxy-3,3-dimethyl-butyrylamino)-pentanoic acid = -

[1-(1-ethyl-propyl)-1H - imidazol-4-y]]-amide; 20
2-[2-(3,5-Difluoro-phenyl etylsz%no] entan0|c acid

[1,(1-ethyl-propyl)-}H- imida -4 -yl]-amijde; R7
- 2-[2-(3,5-Dit oro-ph&yﬂ -hy cetyla ment Bfacid '
[1-(1-ethyl-propyl)- 1H-inidazol-amfide; 2-(4-{242-(3,

5-Difluoro-phenyl)-acetytamino]-p tanoylammU}"rrTTI’d/azoRE -yl)-2- 25 .

methyl-propionic acid methyl ester©2-(4-{2-[2-(3, '

5- Dﬁlamm@fmybtzﬁ%rﬁxsemyiawlaelfaemwﬂ»@yamﬂmhlRﬁ@%ﬁy&mgen

y|) gp@@myér{;?ﬁgﬂ%ﬁsag!‘dtﬁg%Meﬁﬁﬁ(renhon include the foilowmg compounds of
F | |FZ }/droxxt éﬁ dimet l{bu%é mlno pentanogllamlno -imi ag V

ormu arcée | 6Cn| CyaCI%B egﬁ) complexés thereof, and" derwatlves .

therezi{hq%@qudm§@ﬁﬁ@ﬂﬁﬂubwmm@r@npmemﬁﬁm!p|ﬁtr@az~<;| 1-yl}

-2- mmhy{{mmﬁmommdkme’lhybe@'[am|W@&Q@5@%&6§}~tmldazol -1-yl)-butyric.
acid RE&HYIB2RP5/000659 16 3-(4-{2-[2- (3

gu%?hlc?ggzp lﬁ) agetg ﬁ)r/? ?}rrel y;:lygrqgé?ﬁ% 1%%%% Jde%_!gi?“’l y!}%h%ethyt—
butyrig f{ﬁ"ﬁz"\%‘ﬁ#’ﬁﬁf&y 3, 3 dlmethyl butyrylamino)-propionylamino]-imidazol-1-

yl}BurfeiayisBubificcecichemethytestanito]-pentanoylamino}-imidazol-1-yl)-3-

| methfrﬁét{r&dadaéé@iflu@m@rphenyl) acetylamino]-pentanoylamino)-imidazol-1- -

yl)= I|c t tbut ster € ;
2 B BT T e e rorsmasza o o
methl[ﬁbﬂyfciﬁﬁﬁ‘éfﬁﬂhﬁ' ﬁ}%’?&hdln -

) 2-(2-Hydroxy-3,3-dimethyt- butyryiammo)—pentanmc - acid I -(1-ethyle§:>ropyi')—1 - |
smtdazol -4-yil-amide; ' :
2-[2-(3,5-Difluoro-phenyl}-acetylamino}-pentanoic acid . H;(‘!-ethykpropyi)—ﬂ-‘b
imidazol-4-yl}-amide; | .. “
- 2-[2-(3,5-Difluoro- pheny() 2-hydroxy-acetylamirio]-pentanoic acid [1 (1-ethyl-propyl)
1H-imidazol-amide;
2-(4-{2-[2~(3,5-Difluoro-phenyl)-acetylarnino]-pentanoylamino}-imidazol-1-yl)-2-
methyl-propionic acid methyl ester; |
2-{4-{2-[2-(3,5-Difluoro-phenyl}-2-hydroxy-acetylamino]- pentanoyiammo}usmldazoi -1-

yh-2- mathyi—propsonlc acid methyi ester;

2-{4—[2~(2~Hydrox_y—3,3_-d1methyl~buiyryia_mino)—_pentanoyiaminﬁ]«imidézol—‘l -yi}-2- :
methyl-propionic acid methyt ester; '
2—{4—[2«(2-Hyciroxy~3~methyl-butyryfamino)épentanoytamino]—imidazof-‘i~yi}~2-methyl-

propionic acid methyl ester;



yl-ethyl)-1 H-imidazol-4-yl]-amide;
2-[2-(3-Trifluoromethyi-phenyl)-acetylamino]-pentanoic acid

w0 2fis{ibAselimethyl-2- 10 pyrrolidin-1-yl-ethyl)-1 H-imidazol-4- y'l’@ﬁ‘}ﬁ%o-s/eoosw
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2-[2-(3-Trifluoromethoxy-phenyl)-agetylamino]-pentanoic acid [1
-(1,1-dimethyl-2 pyrrolidin-1-yl-ethyl)-1 H-imidazol-4-yl]-amide;
2-[2-(3,5-Difluoro-phenyl)-acetylamino]-pentanoic acid
[1-(1,1-dimethyl-2-morpholin- 4-yl-ethyl)-1 H-imidazol-4-yl]-amide; 15

2-[2 henyl) -2-hydroxy-acetylamino)-pentanoic acid
[1- (1% ‘3 li[r:e#tb;l% ST iRenvi-aasiriem cirriaipeN a0y kimidezol-1-y1)-3-methyi-

bUQ’f[QE(%E‘EﬁﬁlePéfﬁhenyl) -2-hydroxy-acetylamino]-pentanoic acid
[1-(1={hygeorylrodyEs; BrifaalidsyiyAanides)- prOptOﬂ}’Iaéan} -imidazol-1-y{}-3-

mefilRHdrRB eIl leg‘téfnj) acetylamino]-pentanoic aci

[1-(1 ethyl-2- rrolldln 20 1-yl-ethyl)-1 H-im idazol-4-yl]-amide;
2-[2- ?:1%%[2 F%t%éﬁ‘%ﬁ?@n@?ﬁl!’h@@%ﬁﬂh@)@é?ﬁ@@m&@ﬂdlmidazol 1-y)-

PiPpr(ierHiffERRY W apidishdiinyliegtethyl)-1 H-imidazol-4-yl]-amide;
2-(2-H@syEEaoesiy Ty BAATNAM ARG 3R [1-(1, 1-dim eth)ﬁ%-»pyrroﬁdin-% ‘

RG &%ﬁ;%@m&g%ﬂ -23pvErRfiglin-1-yl- ethyl)-1 H-imidazol-4- -yl}-ami

rylamino)-pentanoic acid

’r% 3-dimethyl- but}/
(1514 dI )fh Vesmsiyiaherypeaiameel-aemnizosis-4- yﬁcﬁﬂmldé1~(1 1-dimethyl-2-

[1-
Pyr Mmﬁmkywsiﬁwwmwﬁmmm) -pentanoic acid
[1-(BAeksiamdcomenmiglishdnyy)-silanAdiidazabd-Y samide . 1 1. dimethyI 2.
pyrrgn@ﬁ(:f 5%%)5@{%%&&% ng -acetylamino]-pentanoic acid _ '
-IH-imidazol-4-ylJ-amide;

IJIZ% I 2r 30 morpholin- 4 Iethrg
rbxy 8||% S, IB&%WIEI%%B)? BReimSieihdit (1. t-dimethyi-2-morpholin-

4 V‘[iém'h HiirtsrRbArbasARn- 4-yl-ethyl)-1 H-imidazol-4-yll-amide:

2-[22( B K3 vibvorphreephhasaidaminekdranaty BRAIIIOIGAFIG1. (1 ’I-dimethyl 2-
pyrr{ﬂwc@—,a—ﬂlﬁiﬁ\m}"lﬂlrﬁ}ﬁgﬁlqi 'IjlaVImﬁEhyD 1H- lmldazol 4-yl]- amlde

( if g0 lamino]-N- [I (1,1-dim
ethzzl %%y[r%rc#f g et ﬂ%ﬁﬁaﬂ%%rﬂéﬁ@ﬁaﬂ’ﬁd@W@ (1-ethyl-propyl)-
ﬂ"’ll‘*@er/|52005/000659 17 |
(4 {@{F?%%@mdwmwybeafmﬁ&@%@mwwmmn@}alfmmw “Hyfbiidin-
1-yi- gtﬁﬂﬂiﬁ -meigkRthyh 2siede; | | .
t -2-met
o o e, .

morpﬁ'c[ﬂ"(%% Bintists: 5?:'8?1%’ 4u8tprAigno]-pentanoic acid
[1-@2{Pniitdoney- B trdihyethiynashyheY. fdritaidazedid-lk-amisi8athy)-2- -pyrrolidin-1-yl-
ethylf4{4{@ida=68.HyRiflkare-phenyl)-acetylamino]-pentanoylamino}-imidazol-1-

I I '
y )?%F@&o%gmﬁb&lﬁﬁ Butyryiam;no) -pentanoic acid [1-+(1, ?ndlmethyi~2—pyrrohd;n-'
1-yl-ethyl)-1H-imidazoi-4-yll-amide: '.
2-(2-Hydroxy-3-methyl-butyrylamino)-| pentanonc acid [1-(1,1- dlmethyI-Z morpholm-4- '
yi-ethyl)-1H-imidazol-4-yl}-amide;
2-[2-(3,5-Difluoro-phenyl)-2- -hydroxy-acetylamine]-pentanoic  acid f1-(1,1- dfmethyl 2-

morpholin-4-yl-ethyl)-1H- imidazol- -4-yl}-amide; .
©2-(2- Hydroxy-B 3-dimethyl- butyrytamnno) -pentanoic acid {1 -(1,1-dimethyi-2- morpholtn-

4. ~yl- ethy!)-m imidazoi-4-yi]-amide;

2-[2-(3,5- D:ﬂuoro—phenyl)-acetyfammo} 4-methyl- pentano:c acid [1-(1,1- dlmethyl 2-
pyrrolidin-1-yl-ethyl)-1H- -imidazol-4-yl]-amide;
2-[2-(3,5~ DI_ﬂ uorovphenyl) acetylamino}-N-[1-(1,1-dim ethyl-2-pyrrolidin-1-yi-ethyl)-1H-

imidazol-4-yl-propionamide;
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' d .th I ro naphthalen-2-ylamino)-pent
e %%grlr%e’? wfﬁ”%%o?dl% t(ﬁyl) 1 H-imidazol-4-yl]-amide;

2-[2-(3,5-Dif|uoro-phenyl)-acetylami'no]-pentanoic acid
{1-[1-(2,2-dimethyl-propyl)- 10 pyrrolidin-3-yl]-1 H-imidazol-4-y1}-amide;

wo 20091421 (6,8-Difluoro-1,2,3,4-tetrahydro-naphthalen-2- ylamlg@m%ﬁ%lgmg

-mino]- imidazol-1-yl}-butyric acidymethyl ester;
2-{4-[2-(6,8-Difluoro-1,2,3,4-tetrahydro-naphthalen-2-ylamino)- pentanoyla

mino]- imidazol-1-yl}-2-methyl-propionic acid methyl ester; 15

2-(6,8-Difluoro-1,2,3,4-tetrahydro-naphthalen-2-ylamino)-pentanoic acid

[1-(1-ethyl- propyl)-1 H-imidazol-4-yl}-amide;

3- {4‘{2{2(628@@8@@@72‘33;4#“)61mh&@mnhmnmma}mm@ﬂaemw@wﬁc
acid mm]kemedazol -1-yl}-3-methyl-butyric acid methyl ester

2-[2-( fluar i ntanoic g
W
(g%p Uofs: Blﬁ%‘ﬁpﬁi Sﬁf@fylamlno] -pentanoic acid [1-(1,1-dimethyl-2-
me%ﬁ?f&?rﬁﬁaﬂéﬂﬁyiwﬁﬂ%hﬂmmttin] -penidecic acid  [1-(2-methoxy-1,1-dimethyl-
ethyi)}2t R-(SideDdiflugne=-pienyl)-acetylamino]-pentanoic acid
(1 ﬁ rp%léél#@@ Bﬁ’ﬁ;lor]o &%?g)%ceﬁ?%{gjmc@ IQAga%%C%CrH %i}qrmrgazol i-yl)-benzoic

acid 2 luoro-phenyl)-a Ranois
ethyI propylamino)-1,1-dimethyl-ethyl]-1 ‘
H ﬁﬂ%é%éﬂﬂyl}%@ﬁééyl)26@t(@ﬁnﬁhimemap@enyb)eﬂcewl@ﬁmq}mew%pyq)_ _
pyrroliathddI412 Hlimtrdeaminhide dimethyl-ethyl)- 1 H- |m|dazol 4-yl]-amide; '

2- [’?»‘{@[5 (@ Iﬂwg&@%@y@ @&SMWH RLB%H mmo)-pentanoyiammo}-

-|r§1daixi>h g‘}n,H‘ 8 -%-%Fﬁ}‘hﬁé%Myl} amide;

2- [%Iﬁsl%lﬁﬁtwf%omréméh@@mmmmno) -pentanoylamino}-
imidadéH{1-y}dimethyhBapionphatia rdeyiypeeryl)-1 H-imidazol-4-yi]- amlde :

2- I
@(éggmwgmﬁaq%?aﬁp%%%}fﬂ%gf ipa ?%Z L]fgfgd:c ac:d {1- (‘f»ethyb _

thyl=3-pyrrolidj
propyl mgrﬁ%oé) Fﬁ@' -tetrahydro-naphthalen-2-ylamino)-pentanoic acid
[13 ﬁtzdﬁr?e%wGzopy#éi.ehff-qaw@mgpnthaim@azamwpammymo}

- imidaze005/0328 6&@@1{%@2@%&@6@@5&@8

2- ﬁﬁﬁ@@fgﬁﬂg@pgéﬂﬂ %%%?8&1%%9( c:dl 4_[y ](2 is 8ropylam|no -1,1-

| ; | _eth [-2-pyrr -yl-ethyl)- 1 H--imidazo
dmeth% Qﬂ’(‘]}/lﬁ| ' X&OPX ?ano‘iac acid [1-(1,1-dim

amlno -

e &F@@H@H&fﬁ PWJ@EHwysﬂrfammamanamm aBid [’1~(1.1—dimethyi-2~

- methyl2ngapieibrd-12i@idasirahypeoniizphthalen-2-ylamino)-pentanoic acid

[h(?zl%mmlo%ﬂévﬁr J%&ﬂéﬁlaﬁ‘é ﬁanaahb inidazgls4-yl] G a2 Afming1.1-

oIic a

2 4%t ?) Riﬁ'h‘B“i Fﬁ*e“zr-}a?swﬁumm@am 2-ylaweifio)- penﬁta{ﬁdﬂ:ammthyu-f
propyia{m(p_]} 1, 1-dimethyl-ethyl}-1H-imidazol-4-yl}-amide; '

2-[2-(3, 5:-Difluoro-phenyl)-acetylamino]- -pentanoic  acid  [1 ~(2:“d'imethylamino-"l,1-
dlmeti*yu—ethyi) 1H-tmidazol- -4-yi}l-amide;,

2-[2-(3,5-Difluoro- phenyl)—acetylammo] pentanozc ac;d {1-[1,1 -dlmethyt-2~(1—phenyl-
ethylamino)-ethyl}-1H-imidazol-4-yl}-amide; :

2-[2-(3,5-Difluoro-phenyl)-acetylamino]-pentancic acid {‘f—(‘t,’I-dimethyl—S-morphclin-
4-yl-propyl)-1H-imidazol-4-yl]-amide; - '

-2-{2-(3,5-Difluoro- phenyi)-acetylamuno}~pentanom acid [1-(1, 1-d;methyl 3-pyrrolidin-1-
yl-propy!)-1H-imidazol-4-yll-amide; :

2-(6,8-Difluoro-1,2,3,4- tetrahydro -naphthalen-2- y!ammo) pentano;c “acid i1 «(1,1-—

'd:methyl 2-pyrrolidin-1-yl-ethyl}-1 H-imidazol- 4-yi}~»am|de
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Blonta
| d'me%i[%%%@ Eé %@?ﬁ% é,?gB etheyl] -1 H- |m|daz ﬁ 4-yl}-amide;

10 dimethyl-2-pyrrolidin-1-yl-ethyl)-1 H-imidazol-4-yl]-amide;
2-(5,7-Dimethyl-1,2,3,4-tetrahydro-naphthalen-2-ylamino)-pentanoic acid

wo 2088methyl-2-pyrrolidin-1-yl-ethyl)-1 H-imidazol-4-yl]-amide; PCT/IB2005/000659

2-(1,2,3,4-Tetrahydro-naphthalen4g8-ylamino)-pentanoic acid

[1-(1,1-dimethyl-2- pyrrolidin-1-yl-ethyl)-1 H-imidazol-4-yl]-amide; 15

2-(6-1sopropyl-1,2,3,4-tetrahydro-naphthalen-2-ylamino)-pentanoic acid

[1-(1,1- dimethyl-2-pyrrolidin-1-yl-ethyl)-1 H-imidazol-4-yl]-amide;

2-[2-(2-Fluoro-phenyl)-1-methyl-ethylamino]-pentanoic acid

[1-(E 1Ry ngepyrdnidinc-yretemd)c 1 ddidmitiérzotddndipgraiderrolidin-1-yl-ethyi)-
1H-ZnfidetdyiRa(@deifluoromethyl-phenyl)-ethylamino]-pentanoic acid [1-(1;

1-dimgHada-2Q2rR eth H-i Q-4-y '
imid % ﬁ fluor% 1, ZMg %%%aaﬁg%ro r;i{ggﬁtha gﬁ i Cfaml’ﬁléﬂgaéln? e aggthv)-1H-

flz Jime ﬁyl 2-pyrrolidin-1-yl-ethyl)-1 H-imidazol-4-y1]-amide;

2- (@é?o‘ﬁ'ft?@ 3,3 drisheaihyere-rensiihtien-iytino)o)penianeid peid, 1-dimethyl-

2-pyfielitid-thyhetiy)- 2-pimradicbinglyl-gthyd-1 H-imidazol-4-yil-amide; 25

2- [22(€55:RHJH~Qr@@@?&)’%?&@@é}}lﬂﬁ’il i‘?%t?{%‘?amggpﬁntﬂm;c agid [1-(1, 1-dimethy-

_ “ pylél%%d.@%”&%hj&g;ﬁ’fﬁﬁ“dg? ?‘%\@(I e ﬁl’n)ylamlno] -pentanoic acid

[1-@; @a&rméwﬁfpi%§ﬁdﬁaﬁhadw-emal¢memmomayqtamide acid  [1{(1,4-
dimeﬂqfﬁaﬁmm}ﬂmlylza?waelt_rahydé@dnag}qtaa{m-z ylamino)-pentanoic acid _
[1- @(%théthrﬁélrﬂiﬂlpé’% JHéHH I lll fids; é'iaman nangic acid. | [1-(1,1-

Difluqro-1 dro naph ha ylaml pen &noid
d'mefhs(’éf@ Ve rllrl18et Py é o g5 oymmid ﬁ' imidazol-4-yl]-amide;
- 268 Buﬁ TS ffhz%f %Qé@ﬂﬁh%mznﬁﬁiﬁlhe]maydammoecpbntamdm adidethyl-2-
pyrrofii(t1tyHisthethyHanmivarohelyiwleathyl)-1- H-imidazol-4-yl]-amide; 35 _
2-[2- (éﬁdatﬂblﬁfp‘&')ﬁlﬁﬂﬁl}a%}gmlﬁ %%ﬁ@m r& acid . . [1-(1,1-

2-(88: "é:fll‘I'BFBfi ?”fa"Wfé'fF’éIMtﬁ@W\%ﬁWﬂia?éﬂ@Wamw@ﬂoentﬁﬂbw -aiﬁTdBthyl-Zn
pyrrofidigy1 M-aihyBthiykdirrenpHeliateidesthyl)-1 H-imidazol-4-yl]-amide; :
2- (B 8-Ritnare3. B dr e RARBIRALe R Y, é{%ﬂ%ﬁ?@c“é&ﬁt?{' el”éan%ethyt- j

imidazol-4-yiJ-amide;

- C A rolidin-I-yi-ethyl)-1
i r%aﬁ‘ @#&#@Wé‘é’éﬁrﬂﬁ dro- ﬁpa’phthalen 2-ylamino)-N-[1-(1,1-dimeth :
APty %J’i’d‘?ﬁoi rLTRGTA YrpaRb bR Ryl apiopkRsRiancic  acid  [1-(1,1-
dime‘thQ‘BMﬁh%\*d g-2tRyA-tdtriarigdrotdaytnaiten-2-ylamino)- pentanoic acid
112-(a-shioneshy g ingrdsloebimai RNyl idlidasndy 'é Er.1 ~d|r11ethyl- _

2—pyrr6§'{ﬂh[2 &%lﬂl@pmlgago@_ﬁﬁg%h&/dro naphthalen-2- ylamlno) pentano

51?4 dazol- ; benzgic acid methyl ester,
-2+ oro-phen I)-ethylamino]-pentanoic | acid [1-(1 1- demethyi-2~pyrro!1dm 1-

yi-ethyi)~1H 1mldazof~4~yi} amide;
2-[2-(3,5-Difluoro-phenyl}-1- methyl~ethyiam|no] pentanorc acid_ b '{1 —(1',_1'~dimethyi-2-
pyrrolidin-1-yl-ethyl}-1H-imidazol-4-yij-amide; o
2-(6,8- Difiuoro-1 2,3,4-tetrahydro- naphthaién»z-yiamino)-pentanoic acid [1-{1-ethyl-
propyl)-1H-imidazoi-4-ylj-amide; . : '
- 2-(6,8-Difluoro-1,2,3,4-tetrahydro-naphthalen-2-yiamino)-pentancic  acid [1-{1,1-
dimethyl 3-morpholin-4-yi-propyl)-1H- imidazol-4-yf]~amide : :
. 2-(6,8-Difluoro-1,2,3,4-tetrahydro- -naphthalen-2-ylamino)- pentanoec acid - [1-(1,1- |
dlmethyE 2-morpholin-4-yi-ethyl)-1H-imidazol-4-ylj-amide: -
2-[2-(3,5-Difluoro-phenyl)-acetylamino}-pentanoic  acid {1-[1,1-dimethyl-2- (1—phenyf—
ethylamino)-ethylj-1H-imidazol-4-yl}-amide; :
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2-(6,8-Dif|uoro-1,T-dimethyl-l,2,3,4¥tetrahydro-naphthalen-z-ylamino)-pen
tanoic acid [I-(1,1-dimethyl-2-pyrrolidin-1-yl-ethyl)-IH-imidazol-4-yl]-amide;

WO 200 ReRPropyl-1,2;3,4-tetrahydro-naphthalen-2-ylamino)-peptagpis @Gidoosso

[1-(1,1 dimethyl-2-pyrrolidin-1-yl-gthyl)-1 H-imidazol-4-yl]-amide; 15

2-(6,8-Difluoro-1,2,3,4-tetrahydro-naphthalen-2-ylamino)-pentanoic acid [1

-(2- hydroxy-l ,1-dimethyl-ethyl)-1 H-imidazol-4-yl]-amide;

2-[2-(3,5-Difluoro-phenyl)-acetylamino]-pentanoic acid

[1-(2-hydroxy-ethy im idazol-4-yl]-am ide; '

2-[218: 5Bt %éﬁyiyfawmmﬁ@ helenandaeimiitpentancic  acid  [1-(1,1-
dimeihy(ZAnydroriFl 4ytihethyH-20iethy)s bi-dmidezol-4-yl]-amide;

2-[2+8, 5'@!1{]59:5%@@5&'9@99&‘@% hggﬂtﬁ”%&;ﬁ% mgthy! pentanoic acid [1-

o B e,

(1-pigeAdRRA- 114?rﬂT&Péﬁ%lM%rl)aamt@ée@%wamm)—N -[1-(1; 1-dimethyt-2-
pyrroﬂd[@-(azsemwbumrenphamymaﬂpwtqmm}ngentan0|c acid [1
-(Lope@whanends a o
dlme jjrgng P11 _AJOI’O 5?44 Mef‘%ﬂiﬁ dr%%@%%e%?a?%?ﬁam& snianoic acid [1-(2-
%\% acet eri %ﬂi@ %ﬁfgk A-GiRide: - -
@é)&f‘a%ﬂér% ﬁé%?ﬂ%xﬁiﬁd]apbwﬁmﬁrﬁardan)—pentanoylammo}-

;mada@pm.p@rimmqmwmuamao 4-yl)-amide;

2- L@(@@ﬂfﬂﬁbﬁ@[@"pﬁm Q%}MW&?&L?&%@Q&%@%R&- mlno? dpentanonc acid -

S 1- h: din-4-yll-I H-imid |4
{1-(1, { H’! éj#rr%)hx ‘F—HX—% i\ %t lﬂrnIJn en}fgrrlf)(rsnni gé(()j Y

uoro- amin
{1 1( SmeéThﬁl%fﬁ‘)’aB)ﬁé?r&ﬁﬂﬂ”}ﬂ]eﬂk?lﬁﬁmﬁzﬁfwyﬁ)ﬂam|deasﬁ [1-(1,1_.-
dnmetgy[z-wrgoltormubm-ghﬂmyImmymﬂ@]}-qnﬁmn0|c acid _
{1146(2,9@@@1@@w&hpa@srmé\afgnlz XIHR':%;BLMB @m'd%m‘é"o (2~

I henyl
: hydroépq":i/ Qi%% Q&J Fﬁ? nglf i a/rklnoigp[gnganfﬂléogglg {in{]_ 1-dim

tetrahydro-na
ethfRSIRH H&WP?F%YHW?‘TWW&&EGMMFam|a@fd [1-(2-hydroxy-ethil)-1H-
imidazait(ey8-mifiisoro-1,2,3,4-tetrahydro-naphthalen-2-yl)-methyl-amino]-pentan
oie-go(d, Boflubrdipmethyl-2dyrralisiorbyistag)- Jabhlmtcﬁq@@lyérxuyam'%némya-

eﬂ{y; QFEZH(%QJPJII rgrrggeenyl) acetylamino]-pentanoic acid

I pr -5,5- dlmeth I-5,6, 7,8-tetrahydro-im
|d f ]aﬁﬁ%ﬁ“m Pemamlc acid  [1~(3-hydroxy-1,1-dimethyl-

pr OPY‘)Zf’(G“'BUB?ﬂQIM‘iW tetrahydro-naphthalen-2-ylamino)-pentanoic acid

{22, thmethaﬂhprgpyé@mmh&éy—ﬂémsﬂ&d ABY1 -piperidin-a-yi-1 H- amndazéi-

4-y) ,amldémldazol -4-yl}- amlde
etrah dro- naphthalen -2- ylamlno) pentanoic acid

2. 12(? SDi g.; oro- -1, > .

) ‘ﬂ‘?yFEy iB&R ﬁ’ﬁ"iﬂlé’:?ﬂ}ﬁ”f'ﬂ%ﬁﬂd&i&tfa@m}da?iﬂﬁédiw-w)-1H- |
’m’dazg' 66!/9 Wfﬁ&’oro 1,2,3,4-tetrahydro-naphthalen-2-ylamino)-pentanoic acid
[B4243.,5- Dsﬂuoro~phenyi)-acety§ammo} -pentanoic acid [1-( 1-acetyl- plperxdln-4—yi) 1H-

imidazol-4-yl]-amide;
2-[2-(3,5- Dtﬂuoro—phenyi)~acetyiamino]—pentanoic acid (1-piperidin-4-yl-1 H~imidazol-

'4—yl)—amide'

2-[2-(3,5-Difluore-phenyt)-acetylamino}- pentanmc acid {1 —[1-(3,3—diméthyl~butyryi}-
piperidin-4-yl}-1H-imidazol-4-yl}-amide: . '
2-[2- (3,5.Diﬂucro-phenyl_)«acetyfamino]-pentanoic acid . {1-[1 ~(3,3-dimethyl-butyi)—
piperidin-4-yl]-1H-imidazol-4-yl}-amide; | ' )
2-{2-(3,S:Diﬂuo_ro—p‘hen_y!)—acetyl'aminoiupentanoic- acid {1 —[1-(2,2—dimethyi~propyl)—
piperidin-4-yi}-1H-imidazol-4-yl}-amide:; | ' :
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| dimgﬂ(? &9;!0%9[ y} Eﬁmtgt r%rgt r v %?ﬁmt'h%‘%ﬁg?wgﬁlafmde

dimethylamino-1,1-dimethyl-ethyl)-1 H-imidazol-4-yi]-amide;
2-(6,8-Difluoro-1,2,3,4-tetrahydro-naphthalen-2-ylamino)-pentanoic acid

wo 20b9dstgiimethyl-2-(2,2,2-trifluoro-ethylarriino)-efhyl]-1 | PCT/IB2005/000659

H-imidazol-4-yl}-amide; 15 20

2-(6,8-Difluoro-1,2,3,4-tetrahydro-naphfhalen-2-ylamino)-pentanoic acid

dimethyl-2-pyrrolidin-1-yl-ethyl)-1 H-imidazol-4-yl]-amide;

2-(6,8-Difluoro-1,2,3,4-tetrahydro-naphthalen-2-ylamino)-pentanoic acid

[1- (1 1 dlmethyl -2- %/rrolldln -1-yl-ethyl)-1 H-imidazol-4-yl]-amide;

2-(6, 6 5HBHE DB hstraryfietisaptmarnp araintpentansisnatid acid [1-
(1, Eid@e@@ﬁyw@mybwmmm-immdamhﬂ}wﬂnmide

2[ (6, @i@f&mﬂ:@@%ﬁw d}ﬂgﬂe th‘%’ér?'qﬁ plg,) Pentanoic acid {1 e
(1.7 a;ml azomﬁ% H‘?dﬁ?e?#% 1 ams azol-4-yl]- gmlde

2-(63D ﬁt?oPd‘ 'io??%@éﬂﬁa?ﬁﬁﬁvt@rﬁ@phMIen@ylamnqy-mmmpwapy; )-5,5-
dmﬁh&q@a&jmemr{pmﬂ)ﬂ?Wme =H}-amide; .

;1- dmeMﬁbw}T%m@mﬁoy”a %n225 Iammohgsenta |rlOI ngci d1“[2‘(2-2‘

lami penta

H- m%é%?o? *ﬁ”ﬂ?d ité: t?@“{@%@#ﬁibﬂ?@ﬁa@@a@bﬁm@ -peRtBNOIf1-(1,1-
dimeidid-Pip{Rerding oty tyiekdit4 iidazad-4-yl]-amide; .
2. [29_((3:,@Dmmmmmyar@@%fmyﬂ%%ﬂté%%%%e 12:(3,2-dimethyl- [1-2-

| im € o i
di glg ;99%@31“?'@9% %%%h Z azoi% géar%nf}l&f%c acid

-acet amino

( Iuoro
- {1 5 23%% B ?p?e?é‘z ‘r?*rf'gl’y HppthalemRdsshino)tpentidelc  acid  {1-{1,1-
dlmeztpﬁ%ézswﬁmmqﬁwmmwmmlmmmw&dsde
[1-(2-{By83 rosybib. zsrmaéfmdy@mﬁy&ﬁﬂaéﬂiem%ﬂln% Jﬂeﬁ{yh%‘?c acid - (1 1-

| ‘*"”“‘“’*ﬁw ﬁf%”m B Rarol 4.y amice; WO

3-trimet utyl)
. ngﬁ.%ﬁ- ’@%@5@' ppfhalen- 2—yiammo)—pentano:c acid {1—(1-,.1-
d'meﬁﬁ{%(sw%m@rw pivginyl Heloedperting]-pehtanoic acid =
[1-@tethpiRdrydroyslibraimeibyl-priybeh D-imidrzednl-amide; g e

_ hydr@&%s@&@ﬂb}@{%@ﬂ Siyiamino]-pentanoic acid

qg>}g¢1y41 1 dlmethyl pennyl)-1 H-imidazol-4-yl]-amide; 5

-3
g @H"%SI% g’r ! SRR eSS areRinRgentancic  acid  (1-[2-(2,6-

| dlme@_{u gﬁrBlmW—fpmmﬁg%ﬁmm‘fzt@rﬁnaﬁaamldazol—4 -yi}-amide;

2 waﬁsamdm@mmm{)aﬁww@waﬂwmmina?B@J@&H&éc'gced (142-[(2 2-
dametgﬂ/riﬁﬁp@l)%kﬂgr émiﬁjtﬁzﬁ]lidfdgmelﬂ iR %Inao A imidazol 4-yiyamide;
@(&'é{)‘i'fﬁqé{m?ﬂ@? ay h%%yﬁag Len~2 ylamino)-pentanoic  acid {1~ {1,1-'.

|m'|dazo

.dlmet ¢ g‘ﬁ]ﬁ%‘éj’rB ;18@:3@1@{95{?{9&}6%@%%@%%&10) -pentanoic acid. _
(1&&{%§t9iﬂilord-mmmabdb{yl)ﬂam¢¢©entanoic acid [1-(2-morpholin-4- -yl-ethyl)-1H- o

smldazoi -4-yil-amide;
2-[2-{3,5- szluorofphenyl)macetyiamino}—pentanoic acid {1—{2—(2,2-cfimethyl- -

propylamino)- ethyi} 1H-imidazol-4-yi}-amide; : '

2-{2-(3,5-Difluoro- phenyI)-acetylamlno] -pentanoic acid {1-[2-(4-methyl-piperazin- -1y}
ethyl} -1H-imidazol- -4-yi}-amide; :

2-{2-{3,5- Dlﬂuqro phenyl)-acetylamino}-pentanoic acid {,1'—-(2—hydroxy¥1,1,2—trimethyl—
propyl)-1H-imidazol-4-yil-amide; : :

2-[2-(3,5-Difluoro-phenyl)- acetyiammo] -penianoic acid {1 (3-hydroxy~1 1,3-trimethyl-
butyl)-1H-imidazol-4-yij-amide; -
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2-[2-(3,5-Difluoro-phenyl)-2-hydroxy-acetylamino]-N-(1-isopropyl-1
H-imidazol-4-yl) propionamide; 15
droxy -3,3-dimethyl-butyrylamino)-pentanoic acid ~
PCT/IB2005/000659

WO 2005 S|9szt')8propyl 1H-imidazol-4- yi)-amjde;

2 [2-(3,5-Difluoro-phenyl)-acetylamino]-pentanoic acid

{1-[2-(3-hydroxy-pyrrolidin-I- yi)-1,1-dimethyl-ethyl]-1

H-imidazol-4-yl}-amide; 2-[2-(3,5-Difluoro-phenyl)-acetylamino]-pentanoic

acid {1-[1-(2,2-dimethyl-propyl)- 20 azetidin-3-yl]-IH-imidazol-4-yl}-amide;

2-[2-(3;Bifiateopirenyl)-aeepdapolprmaroIC agd  11-(2. ethyi—2 -hydroxy-1,1-
djme{,;{%[]m(?y, mmﬁﬂ%pﬁ %PMQ .azetidin-3-yl}-1 H-imidazol-4-yi}-amide;

é ro phen acetP/Iamlno] pentanoic acid
S

prop ?(?f(ipf%\ SR BIRYSHP RRARISZ o PRI 11- e{ﬂ'r@eetbiﬂ 3- “hydroxy-1,1- -
dime@('avsrwlﬂd&mdazglﬁ~myaro 1,4-methano-naphthalen-2-ylamino)-pen
tarbe-EsiDitulolpRémerRybot R Pidndre B -ert-butyl-1 H-imidazol-d-yl)-

' am,dé—J -imidazol-4-y1]-amide; 2-(5,7-Difluoro-chroman-3-ylamino)-pentanoic

[élé?-ﬁj:’ |met I-2-morpholin-4-yl- ethyl)-1 H-imidazol-4-yl]-amide; _
o2 éf BT LRt ?8&95 RS EESyIMIteIRERNgIa MR- pdittiatbhetyl-1H-
imidageld-pi} (8Mid89 dimethyl-2-morpholin-4-yi-ethyl)-IH-imidazol-4-yl}-amide;

2- m%mﬁewﬁwg)wmﬂﬁﬁ%@ntanmc acid (1~tert-butyl TH-imidazol-4-
yi)- a,,[;[.:,—él 1-dimethyl-2-morpholin-4-yi-ethyl)-1H- im idazol-4-yi}-am ide;

%% Xlamlno) entanoic acid [1 .
R RS A, é‘ﬁ‘%hflﬁr’“&W&ﬁ%@zlp?ﬂt%ﬁﬁ'?d@t%%teﬂ-butyi-
1“""@?2°I\7fbt%ﬁl‘?‘ﬂﬁ1dol 3-ylamino)-pentanoic acid |

[1E(Izl{dl,matﬁlwfa-mehphuhl‘iryérl,sbi:y—@ﬂle)ﬂ/)a%HdFN@ZQB&’&ﬂLﬂTW%&&QE@M—yI)«
pmp,og,ggﬁéggzsm PCT/IB2005/000659 22

ifluqr. l)-acetylamino]-pentanoic acid
[1° iﬁﬁf}r[rzé%%ll%cppyrr i HW”QFE&W%%WW%‘?OF?%%V'1509“’?’3""1“ -imidazol-4-

yh)- amI"i"%’mldazol 4-yll-amide; 2-[2-(3,5-Difluoro-phenyl)-acetylamino)-pentanoic
addd1 s, mmmeﬂb%@ﬂ@wwéimﬂmyﬂr@ﬂaﬁba -fhagro43.- -[2-(3-hydroxy-pyrrolidin- ‘I—'
yi)-1, 1bénmagdu§zedn§}ny1]qami&1§'m§4- ll-amide;
entanoic acid

ISR Qa‘fﬁ L N iliasoRAypiateepy) -

azetldlg ?zy};g%‘mﬂf&% “HEATIEECcetylamino]-pentanoic acid .
[ BdmdnybDipyydlidistylayleihybnbniie nadi meud@,mmmaﬂenwé
azend.a.ﬁy@ﬁ@fbﬁ@@hﬁ@%@cetylammo} pentanoic acid -

h fl hyl o '
[]2%[%' azo %Jé%IQyil'amln Jgén%/a%oﬁctréclﬁdor[?nggs propoxy~1 1-dimethyt-

ethy!)' Hirnidags! 5ﬁ?§¥fﬁf8ﬂ?—phenyl) -acetylamino)-pentanoylam
|rﬂa}ﬁaﬁ(@@@m‘em@mewﬂdmn4%@&%%9@%@%@@@dac.cz
[1-(1,1-enetbel eaterpidin (Bp-00bor PraRrRybracaiarinol-pentanoic acid
(9 ‘?Sdf”Bﬁlml) %tgoln%n-&ylammo) -pentanoic acid [1-(1, 1—d|methyl 2- morphol1n-4—yl=—‘

ethyi) -1 H-imidazol-4-yi]-amide: S .
2~(4,6-Diflucro-tricyclof6.2.2]dodeca-2(7), 3 5-ttien- 9-yiammo)~pentan0|c acid {1-(1,1-

dimethyl-2-morpholin-4-yl-ethyl)- 1 H-imidazol-4-yi]-amide;

_2~(Naphthalen- 2-y!ammo)-pentano:c acid [1-{1, 1»d|methyi 2-morpholin- 4-yi ethyl)-1H-
imidazol-4-yil-amide;

2-(Quinoiin-3-ylamino)-pentancic  acid [1-(1,1-dimethy}-2-morpholin-4-yi-ethyf)-1H-
imidazol-4-yi]-amide; ' ' :

2-(1-Methyl-1 Hmindoi~3'-y!'amino)—pentanoic acid [1-{1 ,'l—dimethyl-zémorpho!in—4-yi-
ethyl)-1H-imidazol-4-yi]-amide; : -
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tetrahydro-imidazo[1,5-a]pyridin-1-yl)-amide; 15
2-[2-(3,5-Difluoro-phenyl)-acetylamino]-pentanoic acid

WO 205@/69%'}5? I 5,6,7,8-tetrahydro.. imidazo[1,2-a]pyridin-2-yl)- arB@'?lez{)(h/(}l}()(nQ
3

5-Difluoro-phenyl)-acetylagiino]-pentanoic acid

(3,4-dihydro-2H-imidazo[5,1- b][1,3]oxazin-8-y1)-amide;

2-[2-(3,5-Difluoro-phenyl)-acetylamino]-pentanoic acid

(1H-imidazo[1,2-a]pyridin-3- 20 yl)-amide;

2-[2-(3,5-Difluoro-phenyl)-ethylamino)-pentanoic acid

[1-(Z;R2didiffidcromyreoligiacdy yiretbiybpdidddimidazo 4 ¢y/}-amiedil-2-pyrrofidin-1-
soBofPald i phen 2 ydip gm.eehylammo] pentanoic acid

[1- (% (%gggi#ﬂwo?m :1{1 d_a:_gﬁ‘ye Hnno ) aﬂo‘:@ldggq?gaééi]gmgh% %SPYrrolzdm 1-

uoro- Iamlno]
y*“EtTf&’f f%’ﬁ’]@ﬂ'ﬂmfgfﬁ’} dﬂhﬁ‘?llﬁﬁyl -ethyl)-1 H-imidazol-4-yl]-amide;
2-(3peefludit-benziytamizospentaniqieramdic acid [1-(1,1-dimethyl-2-pyrrolidin-1-
yl- eﬂ[@r)(.k &r@;allg)ﬂhwrgdgygqliquﬁ;l,,yg ethyl)h 1 Il-l im2idazol -4- );I) -amide; y
81 [ rahydro:naphthalen- ino)-pentanoic aci :
?23%33 éllrer)lg%hy Amin Eegﬁ)y?acr?/@j SN I'i%lﬁ gﬁ%’ﬂfwmﬂg@yﬁﬁ’adm 1-
y"eﬂ?" B e AT HgErbky ke tetrahydro-naphthalen-2-ylamino)-penta
no@-ﬁ’cf@ piDisverdinhethyi- gyl drydretoy Beld Hiimidazalcyeaspiddin-1-
yi-etfypmmauiesheiihe Rormdalafihisivention, and their pharmaceutically
ac I e | fuI armagceutjca ap d medicinal. properties.
e e e TR S CBBebe

The com oun

pyrroggﬁs ”;{h vl hgkbm@agﬁ@ﬁﬁp,&pgyﬁgaﬁﬁmmﬁ Qjéﬁﬁma secretase activity)

in ArrfmERIIRdirg pesisn CoREYE:Of theaBarmulad,canthdRgits 6.7, é~ .

tetralplaesanaiaerdicaly peceptabieasadis, are therefore able to function as

thei?@%l%%%%ﬂ}%%w 93889519 R 2]8648 P:Qo-lrc:/l BZ(%) (9 5 ?%gsc?fr d‘gegsllgizftrahydro— o

inid ent o the Beurodegeneratlve or neuro ogl a
aaoéeaségyffe'ﬁrég rﬁﬁ‘['%ly enumerated below, for example Alzheimer's

- diskEsE rldlvemvtetviassiviamiipkbedingoi huavidn (T Helipseset-imidazo[5, 1-
bli1,3loxerticyglamidziates to a pharmaceutical compositiOn for inhibiting Ap- 5
p hu [ S
I B BR . U ORI ™2 o
acc’e table salt thereof, that is effective in inhibiting Ap- production, and a- .
phéaf Qtf&@ﬂ?&'&@@&ﬁﬁé%ﬂ%ﬁ@t@mem if€htiotiratsioytelatgsotin-1-
yl- ethga)pmammew&ﬂeyﬂ gordppsition for treating a disease or condition selected

fr%rztb@egwr%%ﬁgm ARt N dgﬁdyﬁ FALER Rlny.2-

- emorrh th am osis, cerebral amyloid angiopat
pyrmhg yi e%?gt()-:oﬁ ﬁskease i iﬁjsm‘ﬁ body myositis, stroke, multiple sclerosis,

he”a@{%ﬁPﬂﬁ“?ﬁﬁr@%gﬁnh@ewlp%mﬁﬁa@ﬁm@rmenm Sgnidroriel tadimethyi-2-

p'yrroltduammathw)dhﬂmgimhwmmrmampr|S|ng an amount of a compound of the

ForpmhuerahayeRsiealbraccspid HF 6Al- H?;%@R{A gtz rieqtieiny)-
1H-imidazoi- 4-yl}-amide;
2-(6,8-Difluoro-1,2,3,4-tefrahydro-naphthaten-2-ylamino)- pentancic acid [1-(1-
dimethylaminomethyl-cyciopentyl)-1H-imidazol-4-yl]-amide: and -
2-(6,8-Difluoro-1-hydroxy-1,2,3 4-tetrahydro- naphthaien-2~yiammo)-pentanovc: acid {1--
{1, 1 d|methyl 2-pyrrolidin-1-yl-ethyl)-tH-imidazol-4-ylJ-amid e.
Compounds of the Formula 1 of this invention, and their pharmaceutlcally acceptable
saits have useful pharmaceutlcai and medicinal properties. The compounds of Formula 1,
and their pharmaceutically acceptable salts inhibit. the production of AB-peptide (thus,
gamma-secretase activity) in mammals, including humans. Compounds of the Form.u[-a I, and
their pharmaceutically acceptable salts, are therefore able to function as therapeutic agents.i_n
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inhibiting A(3-peptide production, and a pharmaceutically acceptable
carrier. 15 The present invention also relates to a pharmaceutical

WO 200%pRRsItion for treating a disease or condition selected frophqa}pﬂgﬁg%%ﬁg

consisting of Alzheimer's diseasezgand Down's Syndrome in a mammal,

including a human, comprising an amount of a compound of the Formula

I, or a pharmaceutically acceptable salt thereof, that is effective in

inhibiting A(3- peptide production, and a pharmaceutically acceptable

carrier. 20 The present invention also relates to a pharmaceutical
the dEniesditior! fdvareiiieracselisedive cra/eonektiveiosilettetishotershemtodpeases
represnsistiny ofkzhsimessd|seaserhsediRameeseiiabbe MoshagRBitthammal,
inclu@ p;qg% cerebral amyloid angiopathy, a prion-mediated disease, .

inclusion body myositis, stroke, multiple sclerosis, head trauma, mild

coghlifiv&® A%%Wﬁ?ﬁ%%ﬁ%teﬁmme%ﬁacﬁh&msWmdemgr@mng AB-
peptidamprd leibm prigimgramainTotudingf 25 enecontpoymidie Hredrostmilel b esrpound of

the m@maceuaqaiy@g@@m@ateaeegp@e{eeggttt}e%%feﬁe@%ee%&aé"iw%r?H‘%mg AB-

ch tr’qﬁtceuucally acceptable carrier. The

rod MREASEHI L GoRdition
P present Inv nﬁgﬁag sh(fl?e 5tes %Calrﬁﬂ%[c:eutlcal COI‘ﬂpOSItIOﬂ for treatlng

a di E%ﬁesswa"&\tﬁﬁ@mbﬁ'%@é@&f fFerﬁ hegiaog o sramposttian fieiteating a

. diseaii e g adithD ewletseSindrtraginug rulisial usmmi@xaehyrma@ase hereditary

ceretﬁ@mﬁélﬁ%%aﬂ?ﬂ“w{@ﬁ@p%g%@f tgﬁlﬁgd: Qﬂig%%ét 3 prion- mﬁdiated' |

In treatln Suc

ar, utica acce table salt the f, th tls effectiv
" djseag Hdtieion 2 g)g oS, Stpke, oy t"%caﬁfy bt Seééwfaﬁ THig cognitive

isease OI‘COI’I |on an a armaceu

‘mPaBFé’fé’éﬁ{‘ﬂw%Wﬂarﬁéﬂ%Ofeﬁfbe PR RS ERmAMImRNALSpesican amount of
a comppodut tibiherTarmmikerh rored phetodiceytcliyraacemebipsising ad ot iistas B daive in

| inhibi§AdtA PIGEpaa ReLaRIG el Ao eampoundal the sarmula.lar a

phaymaceuticall Geen bIe It thereof that is effective in 35 inhibiting :
SF' rcg)guct gn %Eh retsFen mv%snttl%r? AR PASENIR LRTRRSHSY fPééfﬁﬂj‘ng a

d'seaéed?éé-"§§8 RCHRENoh eBI el oo Aldisémes shdisedimmpnd Down's
Syndisereinah emunehanelwitly mmwmrﬁh@%maﬁ%@%a%pound of the
FomBQT/@Q@QﬁéQQQ@é%c%ad“éBéB!Qbi’é"gé‘i’tpﬁ’a%}\éuﬁ RlienaM Qam;%ﬁ%%mg AB-

peptl ne % (ol |0n ax cp‘ueyos|}r|nsmstrokei multiple sclerosis, head traum
cagnitive impanBne BRf tyEees URBIREAHE mammal, including a

hubR&rPr Eé?ﬁbﬁ‘éi?@'%ﬁfﬁﬂs‘t@ﬁﬁg fe sarhaaatedticah apmeppsigiafeotreating a

-diseaggoond oindiier-sstecital lfran ahphatmacensicaly mﬁ@b{@r%a&ébﬁ@qeredltary

cerebxtglah@rﬁﬁ%ﬁ\ée RN B&hw&@d@&? 2Ralcatel¥ Cémpto-ﬁh Gy %%%ynvg r:ﬂt%h %Se%lated

of. reatn a disea eor condition selected

t hod
dlSeasré’?[ GE?% i gu—gsjt e '3 Dsownes §K/ié’r8n§8‘?ﬁ°8‘?n£‘.%ﬂ?a|“ﬂ¥aﬁd.sz’% cognitive -

eimers

Impairgpiand PBWfbﬁéh@%i’&?ﬁmamﬁm@eawmﬁamnaﬁwmmn amount of
a comeomp@ﬁﬁw6bthwiﬁmrmelanasmaa:ephmmaceemaajéysametabfetﬁ@dtstleﬂeeﬂ@e in-

~ treatinf€lide @SQE/S EbHIIBHIREATHREAAHGIAR MO EDS IBRER] {nention also

Hieniaaplgg e Ieptgadseasc ocondion sectedion

Alzheimer's dlsease here y cefe r

| d'seaSEé?’eBﬁ.ﬂ“‘HPﬁvlﬁ%eﬁﬁﬁ|88@th’3¢ %rB‘HR)ﬁQﬁ’féﬁ#me‘d tieisesrinclissae Bodybown's

Syndramgoisitis nstrokel, ringltigite; sdberosis, dmﬂfiwmamddmﬁﬂﬁlwmpound of the
FormulgRaifnaeptAnddonais Sxpdrame ip maaunalat Is effective in treating such
disease or condition, and a pharmaceuticaily acceptable carrier, :

The present m_vent:_on aiso relates to a method of inhibiting AB-peptide production in a

mammal, including a human, comprising administering to said” mammal an amount of a

compound of the Formula |, or a pharmaceutically acceptable sait thereof, that is effective in
inhibiting AB-production.

lThe present invention also relates to a method of treating a dieease or condition
seiected 'from Alzheimer's disease, hereditary cerebral hemorrhage with amyloidosis, cerebral
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including a human, comprising administering to said mammal an amount
of a compound of 15 the Formula Igor a pharmaceutically acceptable salt

wo 2003858k ghat is effective in treating such condition. The pres‘eﬁg} t'fapo(ﬁg-
se ecte "~

also relates to a method of treatingga disease or condition rom

Alzheimer's disease and Down's Syndrome in a mammal, including a

human, comprising administering to said mammal an amount of a

compound of the Formula I, or a 20 pharmaceutically acceptable salt

thereof, that is effective in treating such condition. The compounds of
8mmﬁrﬁn§'w?ﬁ%w be QgeerarsiRiash disedsin duroisioationiwithyasiys Otrekel Ughultiple
scfamiadum@aobw;nnahmnneobagn&w m@m%y&@wmggtw&n%gn a rmammal,
i t epr nt 9., Zo0 of

th nX|oI tIF anti ychotlc agent, e.g
e BRI Ramina fgW’Ea%‘?ﬂt’%a“& a@@%ﬁ%’éﬁ@mi@&@‘mﬂwm i%@éfefawa pBhsiing Ap-

progyigiimt agent, cholesterol modulating agent (for example, an-agent that

lowere:Ljotsernt inaseasealbDlelaRd o LARRNTM. SrariaiiM, e&%eg_'ésg?r‘mcggditzon

| seiegfé%)fmﬂﬁﬁ'é%e?sgdts%ggg%%q?owhs §§n$n§hﬁg eéh%%%?%%ﬂ%gg & human,

vascTM, CaduetTM, etc. Accordin e pre

°°”"Pé'|%1‘£‘§s%%“%ﬂ&t?6‘|”8v6ﬂwaaﬁ1Hﬁ‘ﬂéﬁ%ﬁibamsmﬁﬁﬁtmﬁ@amﬁméthgwmuza Lora -
phanresawiésallycmemptititgsalidbenpafUindtof dfecasmaumibimgorpbiratienith

othehdrpgseUnlcatdhQis00:iBR s 30 Q%ﬂ%ﬁCHPEQaﬂhg £ aL0sR g?%‘éndxtton

t h t t treat
seleERERNBRATEIIGR (08 RhaL &Cﬁ%@%@%ﬁ%&&%@%ﬁygaﬁﬁ,m:greb.-a]

disease or condition asso

amyiold AIFGPR R nfa R b TeRiRier) fiseascorinstsion dfavie mupsiida stoka multiple
sclergpigrrhe@eé itienis aviesebitsalnthaneefit daHaDbemoOrgyRBRANESMENammal,
incluagent, f&z@a%&ﬁ‘rﬁﬂﬂ%%ﬁf MWW%T%Q%@@%t mpound of

the PRI Mo ¥ialiiGantRayehol gta ggéit%}%fe e%d g‘%’ﬁ%ﬁ%iﬁ nlrggt?negr such

condt %ent anti- inflammatory agent, rex
ant-oxidant agent, cholesterol modulating agent (for example, an agent

thathevrepsenDIPvsHiner edise seldPE )joe g méthaitb BT Mte Sing e ts AL or condition
seiew&%émilme%/ﬁﬁﬂﬁwn3%%&0'?‘5@@'%% %@391 isf, human,
comp@u%g%@ﬂﬁﬁ%@w M s%ﬁ@ﬂéﬁhﬁ%ps{t%ﬂ%' ? SOSN8 iind oltvi?e F?{@?ﬁ'iﬁ l, or a.'

harmaceutlca accept e carrier, w

"“a”ﬂ?ce“{af %Cﬁg Bl 5(%!%‘8 °Bﬁlﬂ}é5§rf€¢ﬁi’é‘é&ﬁ?ﬁtﬁﬁwﬂtﬁﬁt§Qh@t'?@nder ;
thd' %ﬁm&‘maﬁ'ﬁ éfféfﬂiWiﬁ ltreaitihg veeh alisease wreodnditoniaibhewith any

other pesentdivdiglicntaied elaéast) arphasmaseelicahconsResiian f‘érg“e,%\tH}%ptm
? of Alzhéimer's

nd/d ) lected from oup consistin
e e L e e e

Geodgnily RFRABRSPSAYSA: pﬁ%’rifﬁ?éﬁﬁéﬁ!@ﬂy AISOh SR inCRIRHOT o ByXa/BSisis, , anti-
oxidasttragentmeiolpktesulerosisatien cgeainia; BNiBRINEIVaGERPRIENRAIADdL DL or

1ncrea@é§’¥ﬁtﬁ_§)§r§jr9@ﬁm %éﬂé&*maétc'”%f%%g I{g“#}n Com r;ez L;r;g#rr%‘ rgglpem _

ound of the Formula |, or a harmaceut

and a(n?i RECRISKY eﬁﬂ?ﬁhc@rﬁerﬁ'%@?ﬁ &a%ﬂgépﬁfﬁ/l aﬁ&févmerﬂd%ﬂmesent

inventigntieprelatssnie, thegfolibulinl P rraaseotiytitcantipsyicho HERERMo® &f reatment

comprisRg e Al ePILIBERHIAT Nt o ABHHRH AU AL,
type aGelehrex] M, BextraTM, etc., ant|OOX|dant agent, cho@ég}s%ergll%‘?%gut@ﬁaﬁthe

grent (for example,
he present invention also relates fo a pharmaceutlcal composition- for treating a

disease or condition assomated with AB-peptide production in a mammal including & human,
comprising (a) a compeund of the Formula I, or & pharmaceutically acceptabie salt thereof
(b) a memory enhancement agent, e.g., Aricept™ and/or Namenda“" anhdepressa nt, e g,
Zoloft™, anxiolylic, antipsychotic agent, e. g., - Geodon™, s!eep disorder agent antj-
inflammatory agent, e.g., Celebrex™, Bexira™, etc., anti-oxidant agent, cholesterol modulatmg

agent (for example, an agent that lowers LDL or increases HDL), e.g., Lipitor™, Caduef™,
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an agent that lowers LDL or increases HDL), e.g., LipitorTM, CaduetTM,
etc., Histamine (H2) 15 antagonist, e.g., CimetadineTM, and

WO zo08flRypertensive agent, e.g., NorvascTM, CaduetTM, etc m@ﬁﬁsﬂm{msg
llbll

pharmaceutically acceptable carrigr; wherein the active agents "a" and
above are present in amounts that render the composition effective in
treating such disease or condition. The present invention also relates to a
pharmaceutical composition for treating a disease or condition selected
otc. §3 the groug consisting of Alzheimer's disease and Down's 20
RaroRe, (ia AR Ntk difgeRdineh, compishiyrelersempoeng e.g.,

Nowgmwe Fastvatita atpom@@rmﬁ@gmhy@ap@m&mlééh%ﬁ%é@.f”f‘ the active
agenf@emcﬁbfoefmaé%%m@g BRSNS D ANIRRPEN, ANKQ tthlea @o%?ﬁo%tlan effective . in

nti ssant e. oIoftTM anxiolytic, antlpsyc ic a
t "%&F‘
reat@q éu(?on ﬁeéc &ls ofder agent, anti-inflammatory agent, e.g.,
CeT@Br@WtB%Wﬁwa‘ém Teltes bxidareagentptt|estesobimodidativging a

8lseaag@ntc(dodzemmmtmmeIﬁﬁé@bl@/\t@z%is%fo%m%?@%eﬁlé'égég fiePeditary -
coretkdb RS =REUGHR M rombg&ta%u%&ﬂgrﬁg 890”@;6&3 ¥\ Prion-mediated

ertensive-agen

dlsea%lmet dmeTMe and anti-
Ca o 2% Ho(sé \E %%Mmfﬁaﬂge&&%pﬁﬁk awmes:; Wﬁéreﬂgnltlve
‘mpa'fﬁ@‘}icm Qﬁé’ﬁtg '%’"QW% iabwveamerdselutingamauntsithabripnsies (a)

'compmectzompesﬁmmeéfepbva|@ﬂm&6@1ﬁuahr diseansRy caNACLLTHS memory'

harasent ti Is as of treating & disease or
ik a| |t|or11£5§)w a;g;gacm%rer((:l%\%%th A%Q‘S{’% Bq;gg:ﬁé prcg)addctlorg APt R &g~ Zoloft™,
anxio Pﬁlcfﬂwﬁs¥icﬂﬂfﬁgﬂe'&toﬁ1ﬁﬂgfﬁ§d%mm FireR Aisgriesatenianthinfig@ratory agent,

e.g. %Phr%uh@@ﬁth‘é’,lémma—bxmatpbaﬁmaﬁﬁéé@&ynw@ﬁﬁ@tﬂgéﬁk%?@%%b
an ag@ﬂdu@t) BVBRMPY EhpRRCEIe Pﬁ:ﬁ‘é’e@ tc'?f'l}lp(:‘ipt M %‘n ?%S'y Histapine (H2)

anta omst menda L[M antidepressant, e.g., Zo oftT anX|oy c anti
9%gent &:q: "&%%‘HB‘F]TM“%@étbflar&%fﬁfé?‘ﬁ‘gé&?ﬁnhrﬁﬁnmﬁmmf;ﬂagem etc_;
and (Cé@h@m@m@@am Resptalivlcatisr artrexidanbdbagesitcholasierlhbove are

presentiaditating agerdnder tﬁé&f&ﬁlﬁ:sﬁﬁrﬁgﬁé&mw%\é% e %s'@é:gg a?%ondttnon

H i tc., Histamin antagonist, e.g
i ﬁﬁ%’#&“%@%%%%@%& bR e Té@ 5185 195 rebing =
naiion se eé:rtlet éram %@Mhﬁo@gﬂ@gthg{@m@ﬁé@ﬁeﬂ% aotieown's

d:seasg or
fensves
Syndrc%%msa ‘REgWRE:Hnclibivgecdrepresemtinsmydantscthapsend of the Formula 1, or

-a phancameptailipadeipeiie daitinaling ek dissaseMarondiien The o esgpceptm |
_ and,orlwmp&ﬁls%'[ﬁ ergsté)arq{metho o eatln a disease or condltlon -
G onSiStingof Alzhgﬁﬂglrygcdlsaé‘é@é"mtgdlwt e.g.,

selected fro roup c

Geodopd sisen Hienidrrizagnt atiriafayioidiosisasaiebrl GaistomarBiapathyste, anti-

 oxidanipegenin eliesidrdiseaselatinjusipintb@ely M@lsaﬁtég%tml'%%rs LDL or

mcreaséQ'ﬁfﬂ_%'S@ Be%%ﬁ@“”@aéﬂgg"p%g@'wgtam ne qu%f ngpnlg{&%?lowg (_53 gl n e{gg:%m

a mammal, including a human; ‘comprisin

and anﬁw%ﬁﬁtgpfé‘ﬁe agﬁ?ﬁp‘c’rgnd'\iﬂrﬂ?éq?brﬁ‘ﬁﬂaqﬁ’br %tq;haﬂﬁa{ebm@ahlymaceutmaﬂy ,
acoepiahis epitslensatiindheafs ey ts Mmematy BrOae0RARRE AR ATR RIS fts that

* render helcapEAiandchaeRdaibh QRIARIESSAN Lol FOIONTM, amiolyiic,

d I disord t,
ARG S SESTIV SRS

anti-inflammatory agent,
associated o Witl Hiffergaiige nﬂﬁﬂ‘ﬁﬂ‘&ﬂﬁ@ et [lemeamipkiyding agemirthal |ev@sising

administefig opineieasesit (s e cdripisarbivbs GaslyalTiicelc. mﬂ"ésm}%é!élﬁkany
acceptaRBAARNIRLySod- ’agyn‘lﬁ QH%LMG and ntl ) ertenswe et 8

T(h)ﬂrvaSCTM L e t)a ance}{rpent agent, eqg., Anceptm andfor _
Namenda™, antidepressant, e.qg., Zo!oﬁm, anxiolytic, antipsychotic agent, e.g., Geodon“"
sleep disorder agent, anti- -inflammatory agent, e.g., Celebrex’"’-‘ Bexira™, efc., anti-oxidant
agent, cholesterol modulating agent (for example, an agent that lowers LDL or increases

HDL), e.g., Lipitor™, Caduet™, etc., Histamine (H2) antagonist, e.g., Cimetadine™, and anti-
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15 wherein the active agents "a" and "b" above are present in amounts
that render the composition effective in treating such disease or condition.

w0 20dhegussent invention also relates to a method of treating a gié@ﬁ§§oggm(mg
HHIGS9

condition selected from the groupzeonsisting of Alzheimer's disease an
Down's Syndrome, in a mammal, including a human, comprising
administering to said mammal (a) a compound of the 20 Formula I, or a
pharmaceutically acceptable salt thereof; and (b) a memory enhancement
agent, e.g., Ariceptt and/or NamendaTM, antidepressant, e.g., ZoloftTM,
“Vpsa%‘élyﬁcégﬁﬂ‘tir?s?rcﬂ‘éﬂi&aégé“n@éqg%éﬁ%meme@@ disisedegaterit’ and “b”
aboggtinflaraanaiorgnagent tieg rer@etabsaxhido BexiraiMivets 1tﬂ'¥éﬂf%xii,qe|mdisease
or ca@@idncholesterol modulating agent (for example, an agent that lowers '
-~ LDLQri es HDL), e.q., LipitorTM, CaduetTM, etc., Histamine (H2)
25 e BELSERIEoh SSbiBIGR e SoinAg rlrie g g, conaton
SeleRiBY ST NRSCHRHREPIFISIRY, olvhBhsimene distaseaderaditay ancBlziaheverhage
with eenieédsin, inatehou s thait renglesahiy, copHPSHaNeliP e 1RANIBEN body
myoSEh eieaseotientikossiC RO RARAT AR BIMHIA! QLARNGL ISy powrs
Syn&gmglra?gwg ngnqg“crjht(): ugﬁlnn tg%bmmedlate'ly _precedin _p_arzfgrap%s, may .
ptionall InctioR A RAB IS RS RA &b Mamoa) 2

i option e used in conj
com gﬁ'ﬁ’é& %Eﬁ%ﬁ?ﬁlﬁ Reférehersaserdinaho aticerisble asititborditians (b) 2 memory

enhalssoaittegenith #¢3-pefige™ Deoduetionmaiatesto £/i8e858sahCoRYLIoRS o
ide .and/or.the production ’

L B ot ot ABELaReP P e

reof. Thus, A(3-peptide is a contri

R
.9 ((? rﬁv%d’gm?iMﬁg?agf&,%ﬁ"ﬁxmgﬁta%@ elmientrral meshiwtinaioadtit (for example,
an _am@ﬁ@timmﬁd@cmmb%sﬁbeﬂnp@nd@iﬁrﬁpwu@w pétm,eiqistéﬁn_e -&“2’
antagdiminageutisRIyAREePRhleAalts SaY,also ggefungs%g ‘Qanodulgte.of inpibi

he Notch signaling pathway in organisms, including’Aumans. w8”~f“‘”‘?‘“”' ete.;
eS80 /6932%’%% é%aﬁfsﬁ)ogﬁoo%sa VP THE MERINSiGhaR:pistibeayreader the
compagiiRitistiefivedotisative syab cirmasnenadizidbby organisms, ranging from
~ Wofhes gesug nheniansido Eégiﬁ&at@?f%t%dﬁscﬂmm@&@m@favérégﬁge?gx“ condition
seiecié@%ﬁﬁ-th@%%@%&%i% tt}? I@'mél%ﬁgpgpd%%ra@ealagigjo.\%tg]wfad%r}lnlke e ina
mémﬂgmﬁaﬁ& 'qfeg S Vé/!};IICQ n(?nrcode transmembrane proteins wit AY rlgﬁcfg’ '
numbers o eplcfgrrriéi GrBWR S 2LIB I Ik Pe e sridmaanenbial acomrgrnd of the
Formyia hih e romirelisingeentdenceaiohareok afdte)Notormatherapsinement
agenthuean diseqte. Aisbthevenapenentsatitiedaathvay. have yekio benyioytic
ntipsidgatifiesh bt amo e, identified to, date, mutations that affect their .
Zn :pz?ni%rac%n with %éc?r% é?r%gr éa% %% 't%o'g%%ralgtegi Ofag%'/ﬁrgf%%@t%dagem’ e-g.,
Sl hoRSEEal e B fBHS N b 2aPRbl shdlrstisiob ipagiiating agsittaligr example, an
agent dbsbiated iith celifatedesisipn), Tag, ApfipeinghaiNotchcaciilihe (H2)
eoSlimUaleTFARNaRERUIGIgWIh, s.that Notch regeptors must be _
:Zei%ctt'veatag to allow tth,procvé}s%}g%%%%ﬁ’ﬁg?g%’r&%gfé%ar%cgdué&iﬁfﬁtm' stes
ProvidéS a “niSHB f8r ifliatingRaNGi Gl nersRent de cameaiytsnibeluratider ofhe
compoilieerPERstYRiYtealings uee diseasrad atatditangiogenesis (e.g., by blocking .
WMS?IMQQWW@cgﬁﬁ?ﬁﬂt@%@dﬁ%%gﬁgﬁﬂﬁ:ﬁiédggtely
AHYPSe HSeRLa %A eans to treat a variety of 15 diseases,
P re.cé' in%?& ?ﬁb bsut not ,Igni ed to@%&%%gﬁg%’g{%@p% ,arlggﬂ\"ﬁbﬁ)ﬂyc"pmte‘”
mhibr_tpé,rﬁ%ff% Sa verapamil. -
N References herein fo diseases and conditions “asso_c.iated with Aﬁ-pe;ﬁtide

produiction” relate to diseases or conditions that are caused, at least in part, by Ap-peptide
and/or the prodUction thereof. Thus, AB-peptide is a contributing factor, but not necessarily
the only contributing factor, to “a disease or condition associated with Af-peptide production.”

Thé compounds of Formula 1, or their pharmaceutically acceptable salts may also be

.used to_modu!ate or inhibit the Notch signaling pathway in organisms, including humans.
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psoriasis, inflammatory bowel disease and arteriosclerosis. The Notch
pathway is also implicated in the development and maturation of T cells,
wo 200986R8¢1bed in Radtke, F. et al., Immunity 10:547-558, 19991 hes 105000639
~compounds of Formula 1, and thg,ir pharmaceutically acceptable salts are
therefore useful candidates for modulating the 20 immune system,
including the treatment of inflamamation, asthma, graft rejection, graft
_ versus host disease, autoimmune disease and transplant rejection. In
addition, a number of studies published between 2002 and 2004 have
The Nelehisedlied AvtRtmIgcdRiNSionariN e asipuatneimhiequaiityciovatesisms.
rangingnfianasiety ofrherpamdtraes sio(ieglugio gabUstatiimiashietygasls r&@%ﬁﬁé%ges.

Notch B@Bﬁﬁﬁ)"—‘fﬁg %W'&%@&%%@!@ﬁ%& lﬁ!’ékﬁ }ﬁgoque%% E»éé. encode

fransm%n%/rla ees a0 tron%%enetl%llnkt otch's role In important tdmor:’ type
ficdlly, Weijzen el %8%%&8@5’%'0%??%@5%‘9@'%%&%@ in the -
e"t"acetlhéaﬁé@ma"étlcTbﬂ@n‘ét’y'ﬁ@ﬁﬁ'mWMrMQMQchWQQma{uman

: diseas¢2002)f Natweridat@ts HfdheBeaawag BAY% Qéth!ém@ nigRaNsI8SIMBYg those

SRsa hyee. isofor as,
dontn flndlﬁgdra@i?%frﬁwﬁégﬁaﬁﬁ%ﬁ%? |b|tors Woupaebe an}’ff’éow%’fﬂ?e{y of

sy“"“’mﬁm Ion PCance py. Another study's findings support a central
- bR fBreaBlar At lorgnslipgakin gmices patoigbuesistbf taifate Taeeltion. The

finding dicattélhinhphcivatsiic slenitetesadypnRRPBagRea 8t Algdsikriant Q%O%&ptors '

must b&BBNLNA0N (BRI INL 1{RA26:4 33 AR e\{ t thrﬂp%Paqson 1, provides a

Formul . Or theJr harmageutically acceptable S, may
method 30 R LR PR R oRes el B vrelng ean be used
to m°dt“§‘1‘?cé’t”9@9‘?éﬁ@ﬁd§c$er(§’¥ dierkivatitiaetinopaaling riertatoisngitgeitiesis). This

inhibitiop syt i derftasin imatbry Cowet disense i tierpaiios At ® gaft o vanety of
diseasekgjaalioNngrall: vessusitea! € isaass, auigimmung, Ji &ﬁ?e h %tr? 8p ar{}mtls
pSOFfaSIEelﬁﬁéRn'iaYXr t?O 545)938864 dC:TF(IBZO 5/000659 2 AS useg erein,
Se.an of [
term "treating" refers to reversing ?&?ﬁﬁ or inhibiting the progress of
heddoleh Aa e%séi‘%ﬁﬁmﬁ?feéﬁfoﬁte@lemmﬁmommamm of T cells,
as descipsgdiseRadtserfierbalcdnulitioity ttOvhicEaR clsderMTapRBSH A IS8 ormula L

“and theiNpfiaimaseeating snmp@lne iafslde tﬁgr%ﬁ%ﬁesmﬁl‘teceﬁ%ﬂsﬁa@ﬂo?"{ﬂnﬁ S
m S soraer or condition in 5 a mamma
im une%%%\o%u%@\g rga(iin%ar% o? mam asé?;gnsachr'ﬁgé?ﬁﬂant@%ﬁésus

compared to an untreated Contro popu

host disegsen VAT RIIG divsaaRene fﬁ%?séi?éﬁ*rfﬁlédﬁ‘used herein, "treating" may

_ Vefedditiopr e etRgTaciiitedise pdisiter betcenditaomaddTmpiNadeprovided

convmcnd@;)ildﬂgdél’tpéemtﬁlﬂgiég@h%l$§?{Q&@eﬁiﬁﬁéﬁeﬁtégsm%eﬁé?b‘ﬁpgpﬂmﬂag fumors
e ol i s ms associate a disease, disorder

(mcmdmg nq%loﬁp,i%éﬁgig%er&emgmrgegth ancreiglsag%f?rct%ﬁrgﬁﬂ nH'TFPé‘Ob[aSt'C

leukemig eveﬁ’%eaﬁ‘ Uy froxisss SR sPetindiole N lanpteries iadavsigant tumor
types. SrepifcaliyhVMriicer et dlsdrtametraterhtitibNqidosignaingmiziatsraffietinsopibic

phenotyiderdisease, Hisoidasmeendisn). Waghbravantigsopbseugiionel i 979
r i r Lon rlort ffliction relates to the
Because SRUEH *‘g}%ﬁ %%?Sfaéié%%ﬁﬁ%%a%%“%e*ﬁgs 8 T olee i 2L GasEABR Y e

three 'Soﬁé Pan°" B3 stelding felstst tarreasidins %lﬁi@ﬁéﬂ@ﬁ"ﬁ'ﬁﬂr@té@wr&me a
powertful ﬂ@lmb@s@ﬂd@@mrtwcoﬁmmm Atsdysetiinein Stigaiing saapple for
aberrant refigehio gigadRiding thesresinRReR K odiSeRSSh T cell acute lymphoblastic
teukemiallymphoma. Pear et al., Current Opinion in Hematology (2004) 11(6) 426433
Accordingly, the compounds of Formula |, or their phamaceutucaliy acceptable salts,
may be used for treating a disease or condrtson selected from the group cons:st:ng of cancer,
arterioscierosis, diabetic retinopathy, rheumatoid  arthritis, psoriasis, inflammatory bowe! |
disease inflammation, asthma, graft rejection, graft versus host d isease, autoimmune disease

and transpfant refection.



10

15

disorder or condition or of one or more symptoms associated with such
disease, disorder or condition. The terms "treatment" and
wo 200fe¥epepitically,” as used herein, refer to the act of treatingpasg. %6 19&,96,59
is defined above. Detailed Descripgon of the Invention 20 Compounds of
the Formula I, and their pharmaceutically acceptable salts, may be
prepared as described in the following reaction Schemes and discussion.
Unless otherwise indicated, as referred to in the reaction schemes and
discussion that follow, R', R2, R3, R4, Rs, R7, Re, R9, R10, R11, A, Z
and T arésdshFsfinethalisve  trasing mefetntts refEreinpudidviatiychav@hibiting the
progisymnietridisanzoniatanas anchrway thesieiawe @%&Séﬁﬁﬂ@mﬁ such djsease
disoraesterasridiasicto wRtaISPAR ghddual.gpiical Isomers. = nqp aPig;rl,r%n Oﬁt-ger to
dem@ééhl of IS0 g% of (I:n% ounds of Formula I'into single 1so
acco |s ed according 6 Sn?féﬂ?é’ﬁ‘éﬂrfﬁaﬂ‘?dﬁ? ﬁﬁﬁﬁﬁw‘i"ﬂﬁ’édaf@ﬂqq@d'tion in
a m@WbﬁﬁW@%r%Wtr%W sergreipereddipthernesthodpatesaigd same -
- manbeRbwrictogeteEmetith Wmim%@mw 'ﬂéﬁlﬁx@fwﬂ@@w& {vrevenhng a -

are familiar

diseSEEMISHY p&m&@ﬂf%ﬁ“&% | tions tha
d|soxt5‘é)r58 of or inary_skill. in therﬁé}gmg%%?éeg(%)rﬁ th% S Yﬁgﬁmg theburfsgté)frﬁ)f{'sease

limited to, tr gs?é FoSAKng BERRVeriag dag i ApsRristgwithea disease,

| d;sozﬁgﬁgprﬁ%raimo|{}§mgewaﬁra% dpsiéerime s @itverefeapertivaing atesialsy of a
disearepldigertiemdrtvanditiors uitabje fosris s breraciionswaseibade Nitbfier or

conddRSCHpHONOT: thﬁaﬁ}fﬂéﬁ@t&ﬂ’e%ho r loyy itis also to o
prevémggrﬁo%%] h?%t allf’eﬂ'; reactio Eﬁ.ﬁﬁf a%%%%r%%?ﬂ% ‘oI Propost ?08 Sueh
including choice of sovent. 1 et {) n '?&ﬁ?ﬁe%ﬁ?fse é’é&?@ﬁ'ﬁ'ﬁﬁd’t’ §h tnedfliction

fe‘“‘?&é‘%ﬁ&% Fhaisirationpi E'?fh%‘?'?@&éﬁ’@ﬁ ebigineereysinchriionanbyesotised herein:
fo a sybigitions! imuer zirfierirumdéripgensietcHRa WRRKHE BIRERHURS rder or

condBite) thme%@é@%&%ﬁﬂ@%%{ég?&95{99%%.?99&9 éjiug’g haf d‘l?ease

one

isor o ign, as WSOLrJTLd besrea ily. recognize
! %%%MW e 5?81'%% ey, s aes XEE%B&SERH&%?%%@I&%&& or

Alternate methods may e use

E C"”"'t"‘f?er t(ﬁ'??*ﬁ%'ﬁté’fﬁ@"é‘?%lé&ﬁoﬂ?ﬁ@%wfﬁﬁﬂy b&oursi¢ dgreisingfstandhrdact of
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reatinggatierrinaticotefardvehoveart, such as, e.g., Dess-Martin reagents,
Swern 5 oxidation, etisiedbSO3HIdNGe Bt Provide compounds
OB B S e PR S, ey b

If wherein R7 is a ketone or al (o}

preparedjgs escribed 'Brﬁﬁcfﬁfmr@f %?ma[hﬁqiw@@pmqs@s%qmmgw otherwise _

corresponaing €

'“d‘café%&%f?wmdéﬁ A epdietipcireditigieastonyhalcokal,(RY 82 R, R RS,

R, RGrymifdrEastinrhdr athes ddarvativey standard reactlons) 10 The :
CWQ%H%MJQWH%LQF% kesentinvention a thelrsalts can be
ared by a reaction &)rocesg comgrsl ing a CompoLnd B}SfSH%maylf*iﬁfefwe .
exist %fé)ﬁ ¥_IJ é steroisomers, or as mdlw ual ophcal isomers.

Separatson of a mixture of isomers of compounds. of Formula | mto smgie :somers :

_ may be accomp!tshed according to conventional methods known in the art '

- The compounds c¢f the Formula | may be prepared by the methods. descr;bed below,
{ogether wath synthetic methods known in the art of organlc chemistry, or modifications and
denvatasatsons that are familiar to those of ordinary skill in the art. Preferred methods include,
but are not limited to, those described below. .

The reactions described below are performed in solvents thét are appropriate to the
reagents and materials employed and that are suitable for use in.the reactions described. in
.the description of the synthetic methods described below, it is also 1o be underétood that all
react:on conditions, whether actual or proposed, .including choice of solvent, reactlon
temperature reaction duration timie, reaction pressure, and other reaction conditions (such as
anhydrous condrt:on_s under argon, under nitrogen, etc.), and work up procedures, are those
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(1) with a compound of formula Il 3R4 RAWR" ((L R2 () 15 0r
reacting a compound of formula IV 3 R4 PA, N N,R7 0 R6 (IV) with a

WO 200(;%%1&? nd of formula V R°"A-L M wherein R1, R3, R4, R6, lgg ?EQ#)(A’I%&W

ned above and L is hydroxyor a suitable leaving 20 group

desired, the 4-amino-imidazole derivative of formula | or synthetic

intermediate of formula IV may be converted into a salt by methods

known to those of ordinary skill in the art. WO 2005/092864

PCT/IB2005/000659 30 Examples of specific compounds of formula 111
condiinds\thwhereiite da thjairivey rerpcticsy ikabledeaving giigur @ighihese, Whe &8kl in
the ak, rm{:ﬁﬁ@@tﬁ]@mpg@p AtYmesideh.as Cl, Br, or I, or A-L is an alkyl or aryl

estggn%gmgg%qqgrgg rriy I ;e%a g[egared b% rea’ctln a mg&uggd%d

~of formula Il and a ylic aC|d o ormula II? or ac

usingr StATGRIF\AirRTop dBﬁffpﬁﬂJ h’éPWf‘thﬂﬁiaFNFh @EnfduRgsOHfstim iadentarbwemn

 oxidalienpreipasedobySamtiitine, cordpotngdrofites outapdunith ar esmEaUMddhrein R
- contiREAWadNk J&@J&@@EOH@%W%&QM@MQ% fHauRUE &]a%%ne or aldehyde

ds of § uIa 11, between co fformula LV a
ey %gﬁrgggﬁdg]gf foqr HERVACNERYS v‘f/%%sn %@ﬁor ou%l W?ﬁ’?oﬁmﬁaaﬂ igee by
reactigp ﬁﬁﬁ%&ﬁﬁ@moﬂﬁtﬂa(bm ac){tigaeastiony 3199594 $arsiargnaetierigioRbror other
derivﬂwaMéfaMwmﬁﬁtma)hydroxy group, these reactions can be carried out

~ in e PERRROAGSSF %@@HQHQB AAILEER ROLARST SHPBRASEOHNIRY prepared

| ide h
_-bya r?;%?%:"cgc Se%)f‘i,f@ '%? m?ﬁ'&?d (I’gmdqsopropylgarbodnmlde 1- (3-

: dlmethylamlnopropyl) -3- etHﬂgIcarbo ide (EDC),

N-cyclohexylcarbodiimide, oy metlyTpolystyrene in the presence or

absence of HOBL,.in a swtable SO Eﬂésuch.as , for instance, a single’
solvent or a combination of several solvgats selected from
dichloromethane (CH2CI2), chlor(gé)rm CHCI3), tetrahydrofuran (THF),
- diethyl ether (Et20), 1,4-dioxane etonitrile, (CH3CN), toluene,

with alﬁ"ﬁ‘&ﬂfﬁ‘@tﬂ‘f%ﬂﬁ‘fﬁﬁﬂlde (DMF), or dimethylsulfoxide (DMSO)
. 3 R4

(V)

with a compound of formula \'4 _
1
R=—A—L
v) -
wherem R, R’ R, R®, R’, and A are as defined above and L is hydroxy or a suitable leaving

group. If desired, the 4—ammo~:m:dazole derivative of formula | or synthettc intermediate of
formula iV may be converted into a salt by methods known to those of ordinary skill in the art.



10

16

20

25

30

35

at a suitable temperature such as from about -10C to about reflux, for a
suitable time 20 monitored by chromatography or LC-MS. An alternative

wo 200%88396lswherein L is OH is carried out by converting OH to ﬁgﬁ}g,‘ 000659

group by reaction with oxalyl chlogide, thionyl chloride or a mix
anhydride method, using an alkyl chloroformate, such as C1-C4 alkyl
chloroformate, in the presence of a base such as triethylamine,
N,N-diisopropylethylamine, pyridine, or dimethylaminopyridine, in a
suitable solvent such as, for example, methylene chloride, 25 chloroform,
tetrEHHHORT AN EPEALC wteaendicehybekier Moatdnitrilbeteitdidxameroxy or a
suitaip|il tegivivetigydigr rrartices diraeihylsupiexides(BNERGANEREEYAh as Cl, Br, or i, or
A-L g;g,ﬁcg“;iwgn&)@\gy{g) or xylene at a temperature of from about -30C to
él'[ room (gmrp rat Alt% natively, aminoimidazole coupling may be
achieved as Acorh3EREEBR" ?Srmdl%?ﬂ‘ﬁa)? [5ePRewRE et flggmula I and a
carbe(iis| gl 5W|Hro‘§z®|@0mlpwm Hf ferorsiniC (wiD)a. éompodiestesmifia V.
Comirepre seoenefiripkodalbeniprieiarpaeforabiynine thutlamaWn & ala 1t with a

com,ﬁﬂp,@pﬂ@pﬁ,%lwnt such as methylene chloride, THF, dioxane, tolueng;
riate temperature, such as from about room

L e
(#2) about reffe oA’ é’éa@é@'f’&éﬂo?“{%tﬁf@ﬁ’ﬁ%‘%@ﬁléﬂ fiqrausy i,

temperatu re

betwheo falReHIRNSS fS" aaY, ﬁf@'rﬁp@ﬂﬂww Afdgriveipiépme tddyecoatingaids of
formuienh@ichicemplenids, tidomeliy|atlroinuBe aa-RdBAE 8 aARDa-A0Rs. For

miptadversdegin B3sfal tandard
Z’Z@% s pi@%@ﬁ%ﬁaﬁ%&%ﬁ%%%%ﬁﬁ‘%@ﬁﬁ 5 pregonce of
group psuch B "BRONCH SR BB BEBrapdPe S B RiRtsatRedimide,

in

e \well-Ri Wﬁ"?H%"ﬁf@P&ﬁ'}P@efor exBRfPle the WSIRODEINIRBBAdiimide, 1-(3-
dimetpaBITOSY0SBE59cabaistidls dESTiDedNRFHSRIPIEMbMIGRIE Sor N~
methPPSYTENE iR rovBiN &P WiRRIL S ¥ Hesls” m GanRRIdS form la Vs , for

ethod as above by reacting

mstar{%ﬁné@r@ g Q@f\%q\l] Bra}pf tlér)a %Jnso seveﬁ'gﬂ&?ﬁ{ﬁ I%e@?tﬁglfmaermethane

comp ound of formula a compoun

(CHo i GREIMIPTR BTGl e ERSHAEor EAR Do LWl nbdinkane,
acetopiigih d§slfN e elnepls WitediPdtligirBanide @NBYabbYABYTRSIReE {DMSO) .
at a suedsknownimdraiie [Hesatases- it %mﬂ@d“@'&g)éﬁbﬁﬂr@ﬂﬂo%}aéesn? % ¥ Bme

monusths o, delpiateng igpacig e tiele,

er amino proteCtl
out by con&ers%lgh%% Beanlfﬁpf&grgf ?H@t%@aﬁ%ﬁz Emﬁ@yﬁy@qwje thiony! chioride or a

use

' m:xedtagumdﬁﬁ]gmm}wsm 2N ethd dblforfdeidts ksnghsec g0 uIs/ @fforiEImate, in

the pwethkeovinanbine lisnetuge ansiHamiis, Uﬁﬂ@o@sopmﬁﬂé{rﬁ%l{nnéo Fa dee qr

dimeth Qg]p,g },lllgds,,pf fog, [l IV Vand V| |n cert in circumstances,
meth) Enngcom oun e % ben s accordln T(B?I GreTEhdsng) chioride,

can
Cmomérm W 5 R raﬂlllgi-ﬁe Eﬁlf‘e@orﬁt?(q‘dﬁd@é‘f'?oﬁ?ﬁﬂﬁ"Fn“ﬁnd X-dipeneint.N-

ne o

d*mef%fgnra%m?@ gipatisitieride CAROR, Nareth pptalivedes g8k giaylene, st a
tempertimeenfronehimethe0iC teosdie e epnesding:carboxylic acids of 15

fQ{E@H@t:@‘é@‘ Wnﬁ{&%dﬁﬁ}@%hng may be achleved as foliows. A compound of
formula I may be prepared by coupling an ammo—smldazote H with Il wherein C{(=0)L is an
ester, in the presence of trialkylaluminium preferably trimethylaluminum in an appropnate
solvent such as methylene chionde THF, dioxane, toluene, etc., at an appropriate
temperature, such as from about room temperature to about reflux, or in a sealed reactor
(such as sealed tube or inscrewed vials). Simitarly, compound IV may be prepared by
reacting an amino-imidazole I, tnamethy!alummum and N-Boc of an alpha-amino acid ester,
followed by removal of the Boc group using standard methods.
The protected amino compounds of formula V1, where P’ is a biocking'group sﬁc-h as
an N-Boc group, can be prepared by methods well known in the literaﬂ:re, for example the
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Compounds of formula IV can be prepared by reacting a compound of
formula It with a compound of formula V using known methods. An ester

w0 2008/84849f R7 in compounds of formula I or It may be converiggytgthss/oo0659

corresponding amide using a singtar method for amide bond formation,

preferably employing 20 trimethylaluminum in an appropriate solvent or a

mixture of solvents, such as THE/toluene. A keto group of R7 in

compounds of formula | or If may be converted to the corresponding

amine using a well-established reductive amination method by reacting
metiisdsesiind Rifiear ApprofFrarnamhnek iiptestivaIat ez Organic Synthesis”,
Compataigfstdfamoriauil) cacetatp/epragentsn (Sutbgassanmbyidio us NeRR04 GEacting

comMgﬁtﬂfg)foﬂﬂdizﬁifﬂﬁlﬁ%%ﬁ@bgmd%?ﬁé%ﬁ%'Wé@%ﬁgﬂ?}édﬁéckmg tl’he P! group.
C 0O riade, or ium porony ride ‘
Dep%g%%@éogn ;? me%abng na- ft?n‘-’fﬂ T) ?f%’r B‘Mﬁi’%ﬂ%%m ris N-Boc,

fem%’alwﬁé}"%d'a B'ed#}&mﬂ "brt%yteayefemf@r syenpe. gcnrg)dmgempmgnate o

. solvehiatishkaowd-ifioiza diteiefurietfer @dutingatetiningdRNHdmaenABNREGH) Many

otheﬁ@rﬁﬁ@rﬁﬂét@é?§%\r1&fﬂs Séi@hkﬁ&ﬂjr'lcgm Qﬁébzﬁgﬁs}uﬁog%gtﬁé’gﬁg%% Zlu or p-
meth%@%?a P&&R S l%l)ﬂ%’v’grgféra%@m? th'ebdekipskipe such groups

room te peratur bOU

- are gsapelkniony gﬁdlﬁ?@f&’(‘.‘? @@rﬁtﬁy&ﬁﬁs%erem R6 is a halo group may

~ be generated by reacting the startings4naterial wherein R6 is'H with NBS

- (N-bromosuccinamide), NCS hlo‘ros(gccinamide), or SO2CI2,12inan
appropriate solvent such g&.mg ng-chloride, carbontetrachloride or
WO 2005/092864 PCT/IB2005/Q00659, 32 chloroform. The halo group
may then be replaced with andther group using methods known in the art,
such as halogen-metal exchange, followed 8! uenching withan
eletteopimipowrsusingriypiedll SLIVKMCaupimiceBAHIPRFRMBIANIRS, &re known

comp@ﬁﬁ@lsyﬁfﬁ %WB@&%IH@H%@WESWhO@SgNeH known to one of skill in the art.
tefgakis tnﬁ) X %)mnedqg aﬁlum with sodium carbonate as a base,
in a suitab so Vent su YHpreg i BleangarunasdsirsHiabae can
be objalgt ResHIRE M1 vRMigIR Bripededay the fsltteimgdingtitedkyiovaaiis of -
formuth 8! ehermisad liserakyre (e. g., Tetrahedron, 1995, 51, 2875-2894; J. .

CheimpSaish . s
p erhihdia 19@6n B81Rs 423§ b Z%I %ﬂi %‘ﬁggr%%ﬁi 9%??0@ B with

2 comBI8 0 PRIBRPIIAD elld ot
- 423-4426; Tetra edron 169450, 5741-5752; Heterocycles, 1994, 10

- 3%%1@1%@6%0&&&5%9@%999 fargpiR 1696 HOTgAnRe LasVE002 1d, the
correspondng BHideOgeN i Lipitar206Mo2, bR aBid2B6nd [ddesidcah prerel P ebloying

trimetth I miA e waby@em@%%ﬂ%ﬁ%%%@%%@ 6k USRS ene. L
O B e g e e ot fo the

© - Referringto Scheme 1, tre ent o a SSP |orr ocfr
correspanding RIARAIRING 8 9t hvsiaRIShRs Bestistise Esyinetinmawtednyxieksting such
ketong BINSO RNPYeiiine-aates, wititer, witheld el cotabstaitonaliwateceal/ent agents

(such sysiemciuselembly rag%@yeérﬂicmgduw{g Asedneihangl H&Hﬂ.ﬂ%ﬁ%t?xy

tg 35C, with a prlma

ly f
borohydiidty E%&}Qﬂ”%ﬁﬁ&bpé%% or%srg_)[ -su %E?Fuﬁdﬁdﬁ AifafRIHRER poiymer

or aryl amin

boundf{ehina PNME AAARFRERH YR R P PerBIdR( Qg tableny. reducing
agent Quistiicesanetishiotiiet lire istosediintise literature for reducing an imine bond to an
amine, in an appropriate soivent such as dichioroethane, chloroform, THF, MeOH, ethariol,

isopropanol, +-butanol or toluene, at a temperature from about room temperature to about
reflux, preferably from about room temperature to about 65°C., '
Compounds wherein R® is a halo group may be generated by reac’;ting the starting

material wherein R® is H with NBS (N-bromosuccinamide), NCS {N-chiorosuccinamide), or

SOCly, I in an appropriate s.o'.lvent such as methylene chloride, carbontetrachioride or
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20 freezer at all times it is not in use. Thermodynamic measurements
have shown that it can potentially generate enough energy at 35C under

wo 26diabatig conditions to violently explode. Extreme caution SW%&S 1.0896'59

exercised at all time using this matgrial. Reduction of the nitro compoun

of formula 2A to the amine of formula 3A may be accomplished by

exposing a mixture of a compound of formula 2A and a noble metal

catalyst, in a solvent such as ethyl 25 acetate, tetrahydrofuran, dioxane, or

a mixture thereof, to an atmosphere of hydrogen gas at a pressure of
Chigkfain- 1o’ 1B H2RABPERYShhes sep|prefowitid ametbsu peoob NYITOGRAGAS known
in tseahbmLmheamiab@ehtmtatrﬁ%ﬁhgéﬁﬁgnﬁ’@ﬂadiyratjgnthﬁngrw}g{r&g é]gatgph"e, or
usPeighealiskid Baompiammsie cayanien i aspendedon aninert L

arcoal and fi to provi am

o R P Ry o e REP oot v Brcuicbi

- SOlYSRBHEAS 145 BMBeebRipiHaanty bysoisirgid. mixture of a compound of

- formétar@iactonizinelel Gl onidgopdHEH:esrat N ARH AN O Bds known in the

- chdiaBhiRSRurbes csuibaRARIDS JblBBAA sisRced mmediately ith |

nacid chlpride, acid a dride, or an activated carboxy
28%ngﬁggd%bEFl(g?%%agﬂﬁ',rl%;m'}‘/tﬂggﬁréigén880"&08?bE'éB?'&?j’éﬂnaéqﬁe%ﬁ%mm-Mza;
Tetfﬁl&%?ﬁpi%@ﬁaﬁéﬁﬁﬁ%?‘ﬂ?ﬁ@i rerehedeItieRs, SbrATA SN B5HEREKYAOS 1994,
37, THe tetiibnTobtivedroredrapounsty ofeizsTeds; 36raaGCOMNOINNE o 4133.4134;

- orsfmu bocen herastiesseut YaBrgn mEhoss: fRnexamale whereln, |

desbr{aéé%g?&kﬁ Il is a hydroxy group, these reactions’can be carfe
resence of a coupling agent or.a polymer WO 2005/092864

the _
PC%F@%\?SMWS?SS@@DB%%@%J@in@m,mmn-mnkmlaxammnds of

formyablod ReReieng do Eehaiiey dlohentylearlop@iigaidfoD67G)4-dinitroimidazole (J. Phys.

Cheln3tHSEVOPYE, 3P BbIBIg61 5 {3 DRI IRRIBL W&j?ﬁyridin&water water, a
cofliy iimide CluN:c c:;)loS exylcarbodiimide, or _ 7 an
al ﬁH?,LS?aQ?P%lH&HQ%EQr g?}’\l en}/ i%e.am, %Ptasg%fﬁE%bgf ‘qd)BE)maé glg&ﬁgmsuch as

thN'-meth%ld);%‘lfg/st}/ren(g5 In the presence’ o
MUt LAY 107 iskarrbeuh EigiessRieblyofrent dombiraiiomoss’c, with a
primagy alied 96vehamirta®iBIRTY mAidick| drumatitane QLIRS RO | Brmula 24
--oHBstasanyheiaor i, SO DL RO LA e sorea n o
freeﬁ?%tpﬁt%tﬁeéwéagy)mt%l & elr\ln’tlglc} g]lmenct:h Iéormam|de (DMF), or ;

o %%Ethglsulftoxide (DMSO), at a sytd’bl%n}en'%beﬁ%f[ﬁ@esrﬁ%ﬁ‘%\ée e gttt can
POTeTDY B5"ADOUt TRALI A At tivheanarinbrt pynditiordeoynimty explode.
Extrenee: gRgtion $hatddrzaiwareised diveli dirin siip Girisisnasiigid @édd¥tion of the nitro

 compmmdenfifyrilih thAatie @ngeio R fayrdr SACHREY WML CXHMIRARIIES exposing 2

ixtifRi QR SNy ' ride method, using an alkyl e
oo o S nroutiae 28, 0 5 FRHIE et RN predusniatas ot

hlorpf .
ccetale] e Te Ao, SIoXRn & AR 580 1 A HTISEP oo ByGlogen gas o

se su
@ PregivERi_RA dpiithSeatinesehvitablovisoivenretteapréaseasn Progen gas is

aboutethideeut!tiorisie eiplosasermaARaaRy & ol %&@kéﬁ)nmlgaaldégﬁlo%b [The
7]

I
metalQH it Tl -gdimethylfc de, dimethyl
e B A ST B0kt s e Bfered

DMSO), N 15 meth
o pro ‘CM‘?‘%)E‘B‘t"‘-%a@%mﬁaggﬁo%mﬂaﬁiﬁﬁératﬁ@'@fmﬁé?ﬁamféwuia 2A to the amine

rom apbo '
of forramaﬂﬂ@miﬁgﬂ?ﬁw lesrasine vowistsiio b wsofpompaiinshalia 24 1o

zinc/HGk arudentHitayrivetip regErRAUATY, 6OWRIHRG B, 8 niN0-imidazole 3A with a
, In the presence of

. |2 4] iN.C(=0)L,1 ter
COmQ%HMFhBEI fé?ﬁmé & %rgﬁ(%ﬂ% :%Qt 6 g u%;}%%qeg?agy with arP acid chioride, acid

' trialkylaluminium prefera
anh_ydrloae, S an acf?va{gd.carft)oxyi:c acid derivative (defined by Formula 1), in the presence

of a base, such as triethylamine, diisopropylethylamine, pyridine, or 2,6-lutidine, from about —
78°C to 4Q°C. The reaction between compbunds of formula 3A and compounds of formula Hl
can be carried out by standard methods. For example, wherein L. of forrnula. Wisa hydroxy
group; these reactions can be carried out in the presence of a coupling agent or a polymer



10

16

20

25

30

35

or %‘I?&ﬁ'%"o %szfanexarﬁp'faﬁ

oSG

triethylamine, N,

20 in an appropriate solvent such as methylene chloride, THF, dioxane,
toluene, etc., at an appropriate temperature, such as from about room

WO 206Qrﬂpz%r&ure to about reflux, or in a sealed reactor (such as;g@%égggo%s o

mscrewed vials). Alternatively, theygesulting amine of formul
reacted immediately with an acid chloride, acid anhydride, or an activated

carboxylic acid derivative (defined by Formula 1V), in 25 the presence of a

base, such as triethylamine, diisopropylethylamine, pyridine, or
2,6-lutidine, from about -78C to 40C to form a compound of formula 4A.

supfrpréerbactorp iietweegentompayndsaef fofonulasdnakd campounta®)f ie. 13-
dicylosruia diicamhrsanied)out @Hl&@&gﬁyﬁlam@&m% FPE@EW@{P]%M‘ h&se {E opyl)~3—
eth;lrcg Jgéﬁﬁ%!?e'}éﬁc? ng{axx o) (ell rbo gr%(l-:' éeglg ns an be carried out
he presence of a couplin or a polymer sUpp VB@’@Mﬁﬂﬁd’éa‘éﬂesence :
%é{?oéﬂ"(ﬁﬂﬂé”?'é af, 3-fRE yordinegy | easingttirsitent or a
comiphed)n pi3aditstpdysyitasbiedienitlen dichloromethane (CH,CIy), chioroform (CHCI),
tetralntersiingt Ty lari Rpwonybe3 @QwFa{ hogdijide ERGhA (CH3CN), toluene, N,N-
BOZS'{)%%T in the presence or |
' oar MR demrargfee such as
fromahouhed? é;68ﬁﬂﬁHtafﬁBH"of%éﬂ/%‘Fé?@SIv@ﬁtg‘%@i@efb%vfﬁbrﬁmafography or LC-MS,
An afieinaivpTotiBrEWBIRACIZ), Ohidsafaried GH 6y oresrahy dRiwandHinGgroup by

'reacdlﬁmyﬂtﬁatﬁi?ﬁblﬁﬁt‘%@ tﬂz&iﬂ'%ﬂea&et&oﬂfﬂgﬁ a(%ﬁ‘gigﬂ%@%}%% %Slng an alkyl
e rma I(iE ime sulnoxiae
: chloMfN‘rqém: QME(IQ g:'s 1 QNF)ch?oro {%/ to al%‘a e?SﬂuS?f ]%rbgse such. as

suitable te ’gjerature such as from abou

-FiSPRISRXIS By mitEn RGiHREh o fietimamioayisinative a suitable
solventeiel #.(0P 8051092 86t BETH BAOOS DG06S5EHBY tethergirofuisn@HHIS), toluene,

| - diethgastiest, mmhmavemmg@hétmmlaﬁwﬂqdwmef%ﬂﬁﬁ%}wﬁ%@iﬂﬁmm N-

met fal- A el\ YNl ride method, using an alkyl
H%}ph?{oformate suc!rﬁas )é){e Bﬁ (gér% ormnajfte(femm pre?é%e cl9 gpgut room
‘emnk?ra "Cuch as triethylamine, N,N- dusopropylethylamlne pyrldlne or '

d|n@iﬁﬂﬂﬁ%ﬁ%Wﬁ@ﬂ\@ﬂﬁzalgmwm@@@th$adhmﬁfas Bottmamplesompound of |
formuretiybgne ghiptie;, Shiotpioimsdelrahysriusar GHHER @E&%u@ll%‘%rmma T
wher@ﬁlﬂ@r(w@?i‘eﬁoﬁﬁrgﬁeﬂ-ﬁ ﬂ@ﬁ@%%%fq}m }%8 runhﬁﬁeflg ably trimethyial alyminum

IfOX|de , N-methyl p Inone xy en

nang pm Tl SR 555'6 %%935 %‘Eﬁn féﬁnﬁ%?é?ﬁ?e *Q!H%'i‘ﬁaﬁ%'lyat an
appf%%%?ﬁﬂm@f@%wshr?@ fraay seotititiewddramefeliows: Abootmpiunidraf & ealed
reactépiisuda 2k’ eaded hebp e pavadviyocaspling an amino-imidazole 3A with a -

- CORROHAH A e HauY fﬁénopforgum@ﬁrfse@z? Wlml%gJ aton vTeth E}n acid

' trialkylalu i prefer rimethylaluminum in an approp fate
el B ke T BV o A BV Geres s Formula ), in

asm

the pressrRGReafe Ré?ﬁp%f@!hﬁ%*f@%ﬂa&@mmrmsﬂ@t&memmgamm:@t@rabmndme |
from riftu, ot8iCatsetléd tedotor (suaimpsseBleTitupeIOT4ASCIEME douitis). E{aﬁeen_'

comp@uﬁ&ctﬁ‘c#&mw iR Sﬁmﬁﬁﬂﬁgﬁn‘agf@fe%%igquég}h iy &&v%rﬁ'%%p A W g _

oup, .of f rmula IV ared by methods kno
methc% e |I? 'g‘furéR IS e(jzafﬁigle e mef'n%%j ge%@?”?f@fﬁyngr%eg&ﬁ%r?@d‘o”s can be -
carr '%?86%@%8‘@&@%%&&@'@% PSSRt OFGaryBynhieisteCornpingratent, such
as, definezka iy, Focabiaibiidean he. preparedytoreopsapimaidef fqpads  1,3-
dnsop%ﬁ&aﬂ%@‘ﬂﬁ}ﬂgg thQ%%QWIMWP@ gt‘?lpipa?b%% Trﬂf&@ec’ t%DC) N-

well-known method
cyctohe Icanboduml e, of &methylpoiystyrene in the presence or absence of HOBt in a

suitable solvent such as , for instance, a single solvent or a combination of several solvents’
selected from dichloromethane (CH,CL,), chloroform {CHCl), tetrahydrofuran (THF), diethyl

‘ether (EtZO) 1,4-dioxane, acetonitrife, {CHsCN), toluene, N N~dlmethyiformam|de {DMF), or
dimethyisulfoxide (DMSO), at a suitable temperature such as from about —10°C to about

reflux, for a suitable time monitored by chromatography or LC-MS. An alternative method
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20 example when PG is N-Boc, removal by any methods well-known in

the literature, for example HCI(g) in an appropriate solvent such as

4 d|oxane diethylether or trifluoroacetic acid in methylene chloride.

2 Biier amino protecting group s, are known and may alsd Hd/R2AEH/000659
such as benzyl or p-methoxy-benzyl, trimethylsilyl, t-butyldimethylsilyl, etc.
Methods for deblocking such groups are also well-known in the literature

and may be used. 25 Compounds of the Formula | can be formed by

reaction between compounds of formula 5A and compounds of formula V

wiareibe cariedioubhisstenrdafdsnethpdsoRab §X8RRis ’gmlilﬁrﬁy"rlaa'&l@n with oxalyl
CWI%Q)%%W Bmﬂ?%% F%aﬂgpe%sanﬁgdg% r%rrtlﬁfcx:_l Ol'gg;gt;r;[ah esu Cﬁ ﬁg%grmgte such as

upling a or a polymer supporte
C&am?ﬂ%' ﬁ%%ﬁﬂma‘& e, - HFWEWﬁeQEIc%rBGEﬂnﬁH‘é‘([@@d}lEthyiamme NN-
diipoprepyiiiisydebrid il corld i@ 8Bylaminopyridine, in a suitable solvent such as, for
eﬁ%ﬁéﬂ%j@ﬁg@ﬁ!ﬁ%@tmﬂmmﬁﬂﬁﬂmnI rﬁHF) riéoé%%nge diethyl ether,
° ; %’aﬁg ver'%’ A c['mf%r Yigd f}g 88 48y " N-methvl

nce of HOBLt, in a suit suc
&ﬁ\}%ﬂ?%‘? SR iR s@t\/&afﬁglﬂ%@ltﬂéeséfeffféﬁl ﬁ‘%?Ht “-30°C *0 about - room

"efai’&f@%ﬁ}ethane (CH2CI2), chloroform (CHCI3), tetrahydrofuran (THF), _
diethyliethet \(EW%U%%‘!M@@%OM%%E |8e(§aﬁ‘|§%)a§%m A compound of

| forhlnhladimﬁmy EQQ’}?&B‘Q}Q@ !%) riu% ghn%%[ lSUl qﬁ ?1 CP(SP%)Und of formula

v SY able te@(f%ahure suc om about

V SO tinTe TS |t5re8rbyeéﬁ‘?romﬁtoﬁ}%pﬁg%?‘]9€ I\ﬂfS tﬂﬂ"éﬂ@ﬁ‘ﬁé’wg‘ preferably
t”’ﬂ‘r’@’éﬁ@@%ﬁé%WL% ERPHaieic et Isyatomsentietyy®ht teradeds/iNgHF, dioxane,
tolgrroeipelyy, reatiapprithistsabingblatice, srmarad ﬁhtﬁrgi%@rr@oW%m erature to about

re@oélwg%@élgﬁzé'&&qgééﬂ%Gé&igH% gP' g(rilgne{n}et &’ Lrlg{eged amino

h as C1-C4 a orma e/in the

Ik
oo B i o con b0

presence 0
PropeFRfnRY B?GE‘j‘i?ﬁétWﬂa#ﬂﬁ‘o‘pyﬂdﬁ*f*% lierateeitdblessopiattbacihatsoder described in

Thendurpie, Gretingle healtfleritesthehiErales h dejexiy dyatissi (THF), toluene,
dleth%&Iﬁ@c@éﬁ%l@S QYAFQWQA% %Q I &}Q')égl\ﬁfg%] rgcl) & ounds of formula -

or Xy

-4A%Wt&xw ﬁ?%romg'aﬂgscf%% 88 %r‘l’yogyrro%%%B%%ﬁﬁé”%r@%ﬁ%}wds for e

temperature o
exapifothiffalGle’t diifinty MAPYE S¢hrovetmelbddtowsll-mewm ol tkrature, for -

- exafopirUtiCi(@hdy dreammpariets piceniing a8 aminoximisdagale hWith Muorcacetic

acadﬁh&f@tﬁﬂlel’ie&ﬂ!@ﬁ&%r MénW@tM?ﬁ%ﬁ?@ﬁB@@#Ky lalyn H“HHQMRB%JS@QJVM also be -
useH'W%@m h8th3RPE2 a}t(?rim e tS gb‘ ﬁqas me%gyét% Me;épp’ds :)r |

chlorlde THF, d|oxane tol ene tc., a

de E§W8rﬁ”858fﬁ%ﬁ?t@'ﬁ?p@?§th‘?@‘%’8 @Hﬁﬁf‘%ﬂﬂé{e@ﬂﬁv’@?ﬁéﬁ@l%a@actor

(suchompenadechube drormstrdven el Hmidteimativalios ep@erdsortihnds of
fornfungalaahe asbhpda@iaaesk erﬁﬁiﬁﬁUWbQ#tE@%er%Qf”H&?%%MJQFMQh%s For

n V when L is an aldehyde or ketone b _
e e e e B 8 SRt aresence of

using a well-estab

a C"HS{{S‘Hea%?'ﬁlafeﬂy&é"ﬁﬁ{rﬁﬁmﬁsﬂﬁr@l@%ﬁﬂﬂ@ SWChvas B wiemRleasaibodimide,
ie. catalybtistnbeivcadodiatalery ag@as),(suchi ascisdyopgiadiednieg,or  1-(3-

d;méw@aaﬁabpaﬁl%mhmmaamﬂraéucm@ﬁﬁodI%&E@ﬁ@@&rm{%ﬁg“de or N-

et A A AP B DR O8O L 4 oL S OB i o for

polym
instance, a smg!e solvent or a combination of several solvents selected from dichloromethane
{CHxClz), chloroform (CHCls), tetrahydrofuran (THF), diethyt ether -(Et,qO), 1,4-dioxane,
acetonitrile, (CH3CNY), toluene, N,N-dimethylformamide {DMF), or dimethylsulfoxide (DMSO'),

at a suitable temperature such as from about ~10°C to about reflux, for a suitable time -

monitored by chromatography or LC-MS. An alternative method wherein L is OH is carried”
ogt by converting OH to a leaving group by reaction with oxalyl chioride, thionyl chioride or a
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bound-NaBH4, polymer bound-NaBH3CN, or polymer
bound-NaB(OAc)3H, or any reducing 20 agent (e.g., hydrogenation) that

WO 2608/0838# in the literature for reducing an imine bond to an aRNEBM@Monsss

appropriate solvent, such as dichfroethane, chloroform, THF, McOH,
ethanol, isopropanol, t-butanol or toluene, at a temperature from about

room temperature to about reflux, preferably from about room
temperature to about 65C. WO 2005/092864 PCT/IB2005/000659 36
2N R7'1-1 NR7NH2 NA\N N NO2 NO2 R3RQ2AAL

mix‘%gé, -%l{l‘dg:sa"%%‘ég'lx‘l‘ﬁ? £ PHA RIRPRMgte. Rea K-Rirpkvhchimarosnate, in

he REPSRREEPEY (PNPFIPRSUCIARE NIRRT AR, IRNHIGON OURAtN RIS, Nrthe, or

dimefayimmirReyadile, 48 Rssbitetfichamen? dlusiraiesadditionabMeltnds 0" coride

chiotBRyYNthesisyalfdsazatasor S ined.as Formula 2A. Treatment "

I ool b ot SRS, SR, dklprane, v
hyd

ek
i ZO@meé’wgqux’ﬁ%é?MSaoéoNf@?ﬁtgﬂdeé@if’éwﬁMR)rm Xylene, at a

temn ydride, alky?’ll ium; alkoxi _
eMRfRIRI AR AR TARIRRrouhlonuderrmRtpreferably -
dinithgifgivabiidd)iomeabiouio6ify OADSs WA U rHREs'020G S nd of
formﬁﬁﬁf@ﬁ@@daé@“@ﬂ@é’dm&%ggﬁigg & %T%X@%ggmeﬁﬁwﬂﬁqp\%&eas Cl’iBr’ l’st i
the pfeAVSHRAARAQLANIS UIonate followed by warmming the Sl REFele b
e pres | _ yialuminum in an appropriate solvent such
as methylene chloride, THF, dioxane, toluene, etc., at an appropriate temperature, such as
from about room_temperaiure to about reflux, or in a sealed reactor (such as sealed tube or
inscrewed vials). o ' ' .
Altemativeiy, compounds of the Formula | can be formed by reaction between
compounds of formula 5A and compounds of formula ¥ when L is an aldehyde or ketone by
using a welinestablished reductive amination method by reacting such ketone or aldehydé
with an appropriate amine 5A, with or without acid catalystlammonium acetate/dry agents
(such as anhydrpu's,NaZSO4 or MgSQG,), and a redﬂcihg agent, such as sodium triai:etoxy
borohydride, sodium cyanoborohydride, or sodium borohydride, or the corresponding polymer
bound-NaBH,, polymer bound-NaBH3;CN, or polymer bound-NaB(OAc)sH, or any redticing
@gent {e.g., hydrogenation) that is known in the literature for reducing an imine bond to an
amine, in an appropriate solvent, such ‘as dichloroethane, chloroform, THF, MeOH, ethanol,
isopropanol, f-butanol or toluene, at a temperature from about room temperature to about

reflux, preferably from about room temperature to about 65°C.
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C to 150C where 30-80C is preferrable, affords imidazoles of formula 2A.
Reduction of the 10 nitro compound and coupling reaction is carried out in
manner described above and is useful for prepari

wo mgﬁér%%ggrmula . WO 2005/092864,PCT/IB2005/000659 st 9"8‘5"‘0“*‘9
Rs R6 X R7\ HN N~ 6A NO2 2A NO2 Scheme 3 illustrates additional
methods for the synthesis of nitro-imidazole compounds defined as
Formula 2A. A key starting material for the synthesis is the double-bond
compound 5 (a compound of Formula 16 or 17) substituted with the group
ER8 and one to three groups sele§efmerh Re, where ERS8 is defined as
an electron-withdrawing group chosen from CEO)R9, C(=O)OR,

E2x=0)NRIR10, S(=0)2R9, S(=0)2 I}[R9R1 ( 0)20R9, cyano, and
. heter ~Additionally, egrounds of‘for 16 or 17 may be defined
whereif ER818 connected.to ang. of the roups;R’ or directly to the

carbon- n double bond to form a ring=1Q arid thus includes
comopundsisuch as 2-cyclopentene-1-one a '2-cyclohexene-1-one.
Alternativelypogmpounds of formula 17 where \, s defined as Cl, Br, I,
OC(=0)R9, or OS(=0)2R9rmay Qe4used2as startzng materials; examples
of such compounds arg 3-chl - cyqopentanone

3-acetoxy-I-gyclob I.aﬁo% rring to Sg‘heme §4 treatment of -= 4-

le. 6A, With a b*se suchjjas sodlum hy |d:é pota,ssmm

e pre
intermediatés 16 or 17 in a solvent such as ace nitrile,
chloride, 1,2-dichloroethane, or chloroform, where acetonitrile is the

- preferred so“{%nt at a temperature from about -60 C to about 50 C,
where -20 C to 28,C is thg preferred range, affords additign products of

' : ‘bf the pitro compound and coupling to give

- is carried out in a similar ma ne,r*dé@ _ed _

"~ above. W 2005(092864 CT/182005/000659 38 Scheme 3:-®6 -~\

N R8 R8 R6 R7HRSE 16 ®8 6A Noe \N \\ or R8 RS

Rs \\\\\R,‘
o o
G N
R,  ©
o 4A

Sc:heme 2 illustrates addltlonal methods for the synthesis of imidazole compounds o

- defined as Formula 2A. Treatment of nitroimidazole 6A with a base such as sodium hydride,

potassium hydride, ‘alkyl lithium, alkoxides, in a solvent such as tetrahydrgfuran, |
dimethyiformamide, methylene chioride, ether, preferably dimethylformamide, from about -60°C
to 40°C, where from ~10°C to 20°C is preferred, followed by addition of R7-X wherein X is
defined as Cl, Br, |, F, alkylsulfonate, or aryisulfonate followed by warming the reaction from 23
°C fo 150°C where 30-80°C is preferrable, affords imidazoles of formula 2A. Reduction of the

nitro compound and coupiing reacteon Is carried out in a similar manner described above and is
useful for preparing compounds of the Formula 1.



L 2A NO2 R8E 17 R8 Scheme 4 below illustrates additional methods for
the synthesis of amino-imidazole compounds defined as Formula 2A.

WO 2043@8%§fnt of ethyl-2-isocyano-3-N,N-dimethylamino 5 acry|BEIaB2005/000659

benzyl-2-isocyano-3-N-N-dimethyfamino acrylate with a primary amine,
R7-NH2, in a solvent such as n-butanol, n-propanol, /-propanol, or
ethanol, or in the absence of solvent, where n-propanol or no solvent are
preferred, from about 23 C to about 200 C, where from about 60 C to 150
C is preferred, affords imidazoles gf farmula 18. Treatment of ester 18
with a base such as potasium hydroXide, Tithium hydroxide, or sodium
hydroxide in a solvent such 10 as tetrahydrofuran, water, methanol,
ethanol, propanol, whegein methanol is preferred provides the a(ad 19.
The acid is converted/to the acylazide 20 using methods known
skilled in the art s as treatment of acig-9 with fRieqy! chloride or
ooxalyl chlorid#¥rom -%Q to 50 C follof€d by removal of '

solvent and quenching With sodium-er-potassiuen azide inja solv
as toluene, tet uran, methlene chloride, dioxane. azi

-200 C in "a soygnt such as t- butanol, benzyl alcohol, ang thaRol. If

t-butanol is used, dep‘?@@c’:tion of the N-Boc protecting group candbsg:
accomplished with HCI or triflouroacetic acid-in a solvent such as ether,
tetrEAYRITS Gréins ratsr eddi@irial methatsdbisips efetrediaborim ieddesise@mpounds

definathiaiotiaarzoia, CARPOHBER PR 2 he @ﬁ?f%ﬂ AL IR ?on%pdl'md

_ Nactiop i ! thi 20 use of a_nable metal catalys
@ P B R B AR i feroues

ool olvent such as ethyl
s¢ ect%ergrgfrtﬁan R s BREr & of i Gion Y Sletiopredadieniicalsnpl ¢hozed from

| CEOIRNoSIRRIOR WHRIN RIS H PERsRUre GOl gNITE g aSHORMT, Q58rS. and

10

16

20

heterabqurtltendiamin;@phﬁmgotmaﬂaﬁﬁl{aﬂpi@tﬁml@r&feﬁeﬂé}fh@f J}j@ﬁﬁ@hlc%%?é% ERS is
conndéd dst e R 840 R R oL e ta forn & ri
e e e e dx bediogn e e = o

i , ester 18 can be treat fazine

and ﬁ;'},%”}ﬁé]h’ﬁ's c - y ch
a5 water from CRMRPAELIHE R SorCtPotiee-lRere BB C2tevddiE@is-1-one.

AlterrsiivelyrcarpReVIISofiiemmyler 47 ibepo L Thdefipeiamics BE, LaCPe)BAVRILSI=0)LR®

may tbethesatO a90SIAAAGEMRETBIE20RPPRA6RT 3ARCHBAIIEAUSIAY 3 chioro-1-

opelPMbNEIte 4 W ination of solvent such as ether, o
G g A L

.. methylepe chloride, dichloroethane, | , WF _
mtmm(]:ﬁ%‘%f eel‘g‘p‘?@!”e?regsgtsém Apatnd Ybie. sytest msuditrereniugooatenate,

- 1.6-diggpbicyoloferb ladahE-ens B4R i tiebpalipiaveneniuonthiariaownisa 208 is the

prefereshhpeeindthdfithonmedlates asrderser heshaRovesH\8GeARABIR et ifine chioride,
1,}di(?zﬁb@@lﬁaﬂk.s,(émQ:'m@réfoﬂrﬁ%ﬁéf\é%e\t&kitr]ﬁ Q 2 preferred solvent, at a temperature
from about 60 °C fo about 50 °C, where —20 °C 10 23 °C is the preferred range, affords addition
products of formula 2A. Reduction of the nitro compound and cou‘pling;'tb give co.mpound's 6f :
formula lis carried out in a simitar manner described above. o
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RJ\WN~N N~N OtBU or 08n 19 OH20N321HNOOO //ll/ NR 22N
NHNHz O 2A NH2 Scheme 5 below illustrates additional methods for the
wo 28¥BiResis of amino-imidazole compounds defined as Formulgdr1g206s/006659
Treatment of N-O-dimethyl hydroxyksmine hydrochloride 10 with
trimethylaluminum in 1,2-dichloroethane followed by the addition of ester
18, prepared as described above and heating at about 30 C to about 80
C, where a temperature of about 50C: is preferred, affords imidazole 23.
Addition of an organometallic reagent 24 wherein Z is defined as lithium
halide, magnesium halide, potassi&&8EI&I&, where lithium halide is
preferred, to a solution of amide 23 in a solvegt such as tetrahydrofuran,
methylene chloride, or 15 diethyl ether, frony a temperature about -78 C to
about 30 C, where a range of about -20 about O C is preferred
affords 25. Addition of 25 to a mixtU#é of hysxoxyl amine hydrochloride
and potassium acetate in a lower alcpholic soNent, where in ethanol is

paratoluenesggonyl loride ylers\a mixtyre of O
I82005/000659 40 M@nyl comp

such as benzeng,, hexanes, or toluene, whereln benzene i grfed, and
appllcatloﬁsto a colu

provides a
R'N Rléla\é |
Scheme 4 below ilustrates additional methods for the synthesis’ of_amino—imidazble
compounds defined as Formula 2A. Treatment .of ethyl-2~isocyano-3—N,N4dImeﬂ1yiaminb
acrylate or benzyl-2-isocyano-3-N-N-dimethylamino acrylate with a primary amine, R7-NH2, in a
solvent such as n-butanol, ~-propanail, lpropanol, or ethanol, or in the absence of solvent,

ZR324\18 NOO\ 23

where n-propanol or no solvent are preferred, from about 23 °C to about 200 °C, where from
about 60 °C to 150 °C is preferred, affords imidazoles- of formula 18. ‘Treatment of ester 18 with
a base such as potasium hydroxide, lithium hydroxide, or sodium hydroxide in a - solvent such
as tet;ahyd_rofuran. water, methanol, ethanol, propanol, wherein methanol is preferred provides
the acid 19. The acid Is convertad to the acylazide 20 using methods known to one skilled in
| the art such as treatment of acid 19 with thionyl chioride or oxalyl chloride from ~20 to 50 °C
followed by removal of the residual solvent and quenching with sodium or potassium azide i in a
solvent such as iofuene tetrahydrofuran, methlene chloride, dioxane. The azide 20 undergoes .'
Curtius rearrangement to the Boc 21 by heating from 5 °C -200 °C in a solvent such as
butanol, benzyl alcohal, and ethanol. If t-butanol is used, deprotection of the N- Boc protectang
group can be accomplished with HCI or trsﬂo_uroacetlc acid in a solvent such as ether,
tetrahydrofuran, where HCl in methanol is preferred affords the desired aminoimidazole
compounds of formula 2A. If benzyl alcohol is used, deprotection can be accomplished by tﬁe
use of a noble metal catalyst, in a solvent such as ethyl acetate, tetrahydrofuran, dioxane, or
& mixture thereof, to an atrmosphere of hydrogen gas at a pressure of about 1 to 100
atmospheres, where a preferred pressure of hygrogen gas is about one to about ten
atmospheres. Palladium is the preferred noble metal catalyst which affords the desired
aminoimidazole compounds of formula  2A. Aiternattve!y, ester 18 can he treated with.
hydrazine in a solvent such as water from a temperature from 50 °C to 200 °C where 80 °C to
120 °C is preferred provides the hydrazide 22. The hydrazide 22 can be converted to the
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OR6RsR7\R~ N*~N\ NRz|-->1RZ--~L"R,R N~a~NBA/l O
R R4 HON R3 25 26 Scheme 6 illustrates methods suitable for preparing

WO 20@003gsimidazole compounds of formula 1. Compound of F 50%2/0006%9

can be prepared using methods dgscribed above. Converstlon ester |,

27 to alcohol of compounds I, 28 can be accomplished by treatment of 10

ester |, 27. Compounds of formula 128 may be oxidized using standard

oxidation method known in art, such as, e.g., Dess-Martin reagents,

Swern oxidation, or use of S03-pyridine, CrO3,, where Swem oxidation is
acylgzide AR HSioF TN ES BN eopitammimipaivaldesydent Bueh aisletmgdlemethylene
chlogde ficbiornetintee ontmmmpour-ader@f:mré&wmﬂetaﬁérféneh%%@%a@&aﬁgd at a

tempERMFERAIHIEAR BAeBQLhbY.[easHRg u/;'el gltelyde with A p J? 1eds is then

con eq]oaA Wr%h} oL W Zﬁr}out acid 15 catalyst/ammonium acetate/d
Such as anhydrode afg'aﬂogpﬂﬁgﬁ8&7“5?1%3?&%6[%’%@8%95%%9 change
tos mﬁfhtrlacetoxy borohydride, sodium cyanoborohydride, or sodium
borohydride, or the correspondinggedyreey bound-NaBH4, polymer
bound-NaBH3CN, or polymer bound-NaB(OAc)3H, or any reducing agent
., hydro enatlon) that is known in thg, literature for reducing an imine
ine n appropriate soIve\t\ s 20 dichloroethane,

chlorof ‘m, THE MeO ei’;hano,l,,_gsopropan |, t-bdtanol or toluene, at a
reflux, preferably from

cantae converted to the WO 2005/092864 PG#/IB 5/000659 41

- corresponding alkyl or aryl sulfonate by treatmeg of the alcohol with alkyl
or aryl sulfonyl chloride (where in mesyl chloride is preferred) in a solvent
Rsych as methylene chlorides, tetrahydrofuran tolu&ne w /a<1 methylene
“chl@ride the presence of arkt e uch as trrethyla |ne

ming\s preferred

is preferred.
a2|d OtBu ar OBn

(Wherejgr'Sodiesm azide is preferred) ! lar solvent s
dimetRylformamide, dimethylsulfoxitie, alcohol wherein et anol i
preferred produces a Mnd containing an azide. Thi mtermedlate
azide maﬁrb\e redyced By exposing the azide to a noble mietal catalyst, in

a'solvent sucki-as | acetate, tetrahydrofuran, dioxane, ¢r a 10 mixture
the{gof, ro an QQO ere of hydrogen gas at a presw about 1 to 100

22 N/\

N

ZA NH,

Scheme 5 beiow flustrates addltronat methods for the syntheers of amrno-rmrdazo!e.
compounds defi ned as Formula . Treatment of N- -O-dimethyl hydmxy! amine hydrochlorrde

© with tnmethylalumrnum in 1 2~dichloroethane followed by the addition of ester 18, prepared as

described above and heatlng at about 30 °C to about 80 C where a temperature of about 50°C
is preferred affords |m|dazole 23. = Addition of an organometallic reagent 24 wherein Z is
deﬁned as !sthlum halide magnessium hahde potassium  halide, where lithium hahde is

: preferred to a solution of amide 23 in a solvent such as tetrahydrofuran methylene chlorrde or

drethyi ether, from a temperature about ~78°C to about 30 °C, where a range of about ~20°C to
about 0°C is preferred affords 25. Addition of 25 to a mixture of hydroxyl amine hydrochloride
and potassrum acetaté in a lower alcoholic soivent where in ethanol is preferred, at about 23°C,
y:eids oxime 26 as a mixture of isomers. - Treatment of an acetone solution of oxime 26 at about
0°C with aqueous hydroxide followed by paratoluenesulfonyl chloride yields a mixture of O-
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atmospheres, where a preferred pressure of hygrogen gas is about one to
about ten atmospheres. Palladium is the preferred noble metal catalyst

WO zgwogﬁﬁreactlon affords the amine group. The amine group 9%}&920 ﬁmosw
2000659

converted to compounds of Formulg 1, 29 using the reductive aminat
conditions described above. 15 Scheme 6 R30\RaH RI/ N R,~ COZMe
RzON~127 R3RaH R~ i/OH 1,28 R3 1\\R4 H R NReRI 1,29
"9%(\\R6 WO 2005/092864 PCT/IB2005/000659 42 Referring to Scheme
7, treatment of a solution of bromoimidazole 30 with a base, such as
suligdliwenindid éolioetas sidrctiyaividdlithities dytsider esiimeoasRRi® a non-polar
soES@dlbLﬁﬂhH%dil éﬁﬂ%&ﬂa lﬂ%’@ﬁ@é“m {d&{fgr‘?é(ltgﬁez%gﬁ'%&%@?ﬁﬂ%‘?&#&q c?nd application to
Lisoprony! A mi otassium hexamethyidisilazi
® Sodium hexame % & h%%(% sjgfhgm - SRR %'Talssﬁ’f?ﬂ”t 10:1) after

disi
aPREPIBARY fe rﬁrﬁpééé’é%‘ij\eﬁféﬁoﬁ?ﬂﬂ?@?ﬂ gflﬁﬁrﬁ%fi@tfahyd rofuran,

1,4-dioxane, N,N- dimethylformansidezraénsethylsulfoxide, or toluene, from
about -20 C to 150 C, where 20 C to 00 C is preferred, in the absence or
presence of'% phase transf,er catalyst/ such as tetra- n-butylammonium -

chloride, tetra-n- butylammonh:wﬂ ide, tetra-n-butylammoniuz iodi
Bbénzyltrju{cftrl}/l ammonium chlofide, benzyltrimethyl ammwm,
or berzyltriljethyl 10 ammoniurifluoride, followed bw;head Hiph of any -
ben—zyHe—ehJeHde, brofnide, iodide, alkyl sulfona{t‘e,_ aryl -
31. Treatment of R, 24

N intermediate-of the-formtta—
ere PG is defin€d as (C=0)alkyl or benzoyl) and a
gatalyst such as palladium (?l acetate, allyl paIIadlum chloride
imer, tr|s dibenzylideneacetone)di aIIadlum
'%))\t nzylldeneacetone)dlpal )éloroform adduct, or
1T)Ngcetate

tris(dibenz |denedé2etone dipalladium { and Ry

tris(dibe ylldeneaketone)wpalladlum (o
and a phosphine Ayang; Preferably

preferréd, and a ase, such as cesium ggglonate

phosphate (E"BPO4) where a6 Ry

raotassium
Ry

Scheme 6 illustrates methods suitable for preparing amino-imidazole corh'pounds of
formula 1. Compound of Formula 1, 27 can be prepared usmg methods descnbed above.
Converstion of ester |, 27 to alcohol of compounds I, 28 can be accomphshed by treatment of
ester |, 27. Compounds of formuia I, 28 may be oxidized using standard oxidation method
known in art, such as, e.g., Dess-Martin reagents, Swern oxidation, or. use of SOs-pyridine,
CrOs;, where Swern oxidation is preferred to provide compounds contammg an aldehyde The
aldehyde can be converted onto compounds of form uia 1, 29 using wellestabl:shed reductive
amination method by reacting the aldehyde with an approprzate amine 5A, w:th or without acid
catalyst/ammonium acetate/dry agents (such as anhydrous Na2504 or MgSO.;) and a
reduc:ng agent, such as sodium triacetoxy borohydrlde sodium cyanoborohydnde or sodium
barohydride, or the corresponding polymer bound- NaBH.,, polymer bound -NaBH,CN, or
polymer bound- NaB(OAc);.,H or any reducing agent (e.g.; hydrogenatlon) that is known in the
literature for reducing an imine bond to an amlne, in an appropnate solvent, such: as
dichloroethane chioroform, THF, ‘MeOH, ethanol, isopropanol, t-butanol or totuene at a
temperature from about room temperature to about reflux, preferabiy from about room
temperature to about 65"(3 Alternatively, the aicohol of 1, 28 can be converted to the
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186

20 potassium phosphate is preferred, in a reaction inert solvent, such as
toluene, 1,4-dioxane, or tetrahydrofuran, from about 0 C to 150 C, where

W0 208002246410 C is preferred, affords the coupled product 1. Aﬁg&qﬁ(ﬁ@%{,ﬂo 659

treatment of 1-substituted-4-bromgimidazole (31) with an interme 0

the formula 32 or PG-NH2 (where PG is defined as (C=0)alkyl or benzoyl)

and a diamine, such as 1,2-ethylenediamine, '

N,N'-dimethylethylenediarnine, or cis-1,2 25 diaminocyclohexane,

preferably NN'-dimethylethylenediamine, and cuprous chloride, bromide
COTGIPRIAINE, Preteraply Elifieoats ibuitteatimankqiresenaiceiofiatimalikgmaUa Ofurony
chlo!&m@tdwhpr@f'eurdahﬂy%bmwﬁﬂi%i:to;ﬁxb@ufééf/cm%gtgwgrﬁhrﬁ_@ﬂgg i,q]%mﬁ%/éar&_]loﬁ de.
tetraBy\Gldratad, doldine llymeibutyl.methyl ether, L '
et yggméd _rtﬁ’,tfurag A berﬁxﬁ% Ee%e%ﬁ%?é %r%*%ﬁﬂ%ﬁeﬁc&gt@%ﬁ’é‘l‘ﬁﬁﬁé’m as .

"3t about 40¢° {9’5 ou elgwgfﬁe?e%‘m?‘%d‘i’ff‘%ﬂ(‘f’té”@@"ﬂ@ﬂﬁmqm@f&md ata
temPGIEIHhECELTP 0t RIS Fowheikin +UiCooMmp RIS ebfesmUtadaninihkpasfionate
S i AR T o e
such |818Eh8! i

GRS, AR, Nherd Fleona R eergad poduces o

cheme?

PCT/IB2005/000659, 4
°°m‘°8%%—8?§§?’§549§6’ B BPRIBE 33 28R man IeHRduerdo RX®SBR B azide

1o 2 AaRledhgiih GRS weiuenh Hehpre cdlvirase e dcaoNer SURSAN 8RR, or o
mixtugyritieeses 6f avhisimasphees desjbegdeAbaYS. A% CBRSIEAMBICIEAY 1 1o 100

atmoghraliab]aviEevi pdbe it QL il ainable from known compounds -
atmoébﬂ@r%énelﬂgﬁgi thg.?[:%igﬁ %%;)Qa%gn%{,i t (E—g Skifled ihstﬁgogf‘t.oiqﬁe% -at?out ten
" compounds of Formula P'aifd tRe rEmetibfateMmd sRdrhre eastive affords the
aming SEXRon TRE REHRESIPHRY R thetsidie gamversarifeminp consentiBbahula 1, 28 using
the regustivel amisatsuctpaditioer vistattizadiapoas, chromatographic separation,
such as on silica gel, either withsap6eihy acetate/hexane 10 elution '
gradient, a methylege chlo ide/methanol elution gradient, or a ‘

chloroform/methanol L_’Lﬂ%n_g_radient-. Alternatively, a reverse phase
irak e jon technique may be used.

preparativ__e_RH}i’L(,\qg
| o l | TR oM
Ry _0 N#
' R,

" NRgRyg

N*—“’Rf\/
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In each of the reactions discussed or illustrated above, pressure 3 not
critical unless otherwise indicated. Pressures from about 0.5
atmospheres to about 5 atmospheres are 15 generally acceptable and

WO moar‘ﬂg%gﬁfpressure i.e., about 1 at@osphere is preferred as B ?HEE?@P%{POW’ -

convenience. A compound of the Formula | of the present invention, or
pharamaceutically acceptable salt thereof, may be administered to main
orals via either the oral, parenteral (such as subcutaneous, intravenous,
intramuscular, intrastemal and in techniques), rectal, 20 intranasal, topical

or tﬁ@&éﬂ‘ﬂ@ﬁi EbmiOURRS U5 LEBIRRIEE IUISSRBENES IRSE vase,

pounds ost desirably inistered in doses ra |ng from about
s R b e AR SNPGRS EEEPoRGH ocium

hydf?ef*ﬁed&%@so@m@ﬂr%ﬁﬁo@f@wwmronéwth:n@bémnmmdeepeﬁdmgam.de
potasgian thespeeiegdiniemdy, ageiand lordidtyialsiheissbjeatibeingsWutoxide, or

' potam/ QIRBE:R &TH %29&%&(1995%@%% g@éﬁ%@étﬂmgﬂ p@ﬁ' %ne N,N-

e of ad dst %ho en. H wever adosa@\c level that'is Jnt

a1 G A RO Al o 8. whero 20
to 108@@%5{9%% ébmabsinﬁ@k@fﬁfmeﬁ@/@W}pW@m pestuagy fetra-

n-butiganmosbaiesirablyieenpioyech Neaertialess braaties|0BsMBYLOAEH monium iodide,

- Y
amm nnP &F&lon % owe L) ﬂ%aa on o'g 883 ﬁfg%p %?%% Q&o{ude bromide, =

ormulation chosen an Ime peri

iodidey fiiriStHIRMHEBA RHERNBIGL. qrntféﬂ?n‘?eﬁ@ﬁ?l@é@w@@é@e levels below the

lovkrefitmienf ¢he-afosiiseit 4dngednayabeler(aig ﬁmmadequ&tauanm&em formula

32 or@@ﬂﬁ?ﬁ@ﬂw@tﬂ# lﬁgi @69@@62?&@%@%@@ BI'QY&Q: %ﬂt{eﬁﬁ@gﬁg{}%%t?lyst such
Vv |

as paﬂgd?é}ji |nt(§3 %%v%’ra STf]ﬁoses eO ar8m1n|s roﬂe%c(?’u?ﬁ?édlﬁ’ﬂ}ad‘um
©). WaldihrsHy! W&§88°8W‘?ﬁ@'3?5?8ﬁ‘f@n@ér@!?ﬂ%%@@@?ﬁ?@e?ﬁé’?*‘ﬁé‘ﬁ*ﬁad@)bsh'&ﬁde
wherghysietadiomorditiry skélate, corvisglivehofite Eaankdipditagpreseqd), - and
tns(dtWﬁW@Bﬂﬁh’i}}étﬁSM&I@@WQ@)%Q%WWE@QUH@'Q«@'Q@W and a phosphme'
liganh3fAGENIIFAlY Agee ;&%%%@ﬁe%ﬁ%s“ﬁn% SO the guIsS

Iprewousl |nd|cated and such administratio & cartied (out in sing %)
Prefergcin M (756505 &, SHERHA R ESFIHET P IRIBRRSJfig O, where
potascin:uent@mffﬁterls JPetésitedaipretastior disrbsevardriows aemtoxie pigadloxane, or

tetrahgOlURAES, Siom MRIEIOACcEsTica| samRomitiansfanmed kY HeahiNgfards the -

aceuticall acce table inert _carrier, can e readi
mefmeéniﬁ.ﬁ e o T R R e A CRaleiar benzoy)
and g0 8Ep/Bs,; thyeheds _h%rf@ﬁi@d%&afpmﬁdévé\f Wbylemﬂmamm@— cis-1,2-
diamirsuypletibaties, jeleaagels \iusteaectnlionsiHiBdmeMs, agweoWsprous - chioride,
bmm.éy%@qaa@@sprém%@m@pmlytn&neetwﬁe %ggﬁc@w éhﬁééfﬁo? B0 ¥ water,

preferﬂbf‘ ig)a ulr‘Ea{:; |cal co @sitions. may be suitably sweetene

ofet. aP 28RS s tlgﬁt?ﬁbl'gtsacdﬁ?éﬁ'ﬁﬂg’U‘éﬂﬁoﬁ@"&glpm as 1,2-
dimethoryRthanicridrtalibetytemeibye, sbeiurtetrRytobatoiurhecaryonate, toluene,
preferabibatolusng o ephateandgbicipeunay deo %WQW%@QW@B@W@Q% to
about Q’ﬁ”@%?ﬁﬁﬁf#&@cﬁﬁﬁ%@gf reigraply 8&9;386’;1&8&009{0‘&%&1%%3“6}5‘3% case of

(}h:}’ cc?hlu ose al%lnlc ac Aj and certain complex silicates, together with-
compoun an 'be tonve to compounds of orumia 2A usmg standard methods
descr:bed above

| couplé:&’ Aued-©f R aLa0h &P RAMAGSHICAIY BF I‘ﬁ)%]az%? §' thgi an
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binders such as polyvinylpyrrolidone, sucrose, gelatin and acacia.
Additionally, lubricating agents such as magnesium stearate, sodium
wo 20034¥kgylifate and talc are often useful for tabletting purpos@g19lilosnonese
‘compositions of a similar type mayg also be employed as fillers in 30
gelatin capsules. Preferred materials in this connection include lactose or
milk sugar as well as high molecular weight polyethylene glycols. When
agueous suspensions and/or elixirs are desired for oral administration,
the active ingredient may be combined with various sweetening or
flavoring agents, coloring mattéicdngipes] and, if so desired, emulsifying
andfgy suspending agents as well, togetier with such diluents as waterp
ethanol, propylene glycol, 35 glycerin apd various like comblnatlons
reof. For parenteral adnﬁelhiratlon olutions contalnlng &{npoun of
yrmula | of the present inv pharmaceutically accepta Ié\

reof 'Ln_ejﬂam_seswe or geanut 2005/092864.

HN—

ably buffered (preferably pH @qater han 8) if necessary and3the ligquid

30 Sui
NHPG

diluBht first rendered isotonic with suffici€t saline or glucose. These
aqueous solutiops are sujtable for infravenous injection purposes. {The
oily solutions are 3 abLe r 5 intraafticular, intramuscular and
subcutane a injecti urpo -Lhe preparation of all  these solytions
W —unoer: onmifions iS¥gadily accomplished by standard :
pharmaéeutlcal echniquef well knoyn to those skilled in the art. The
‘compounds of Fggmula | obthe presgnt invention are useful in inhifiting
A43- peptide production (thus, gamma-secretase activity) In-mammals,
“and therefore they are3#le 10 to function as therapeutic agents in the
treatment of the aforementioned disqrders and diseases in an afflged
“mammal. A specific compound of the Formula | can be determined to
inthB AT BtRIeSrRaLEH B RisRgdsD gidhr abspsShemesidhn swahsees of
which ayedimdryeskilbed ieatafercgkamplentherciatigaysitteserikeavbatotve ot Bheeadily
obtainaBRiiEith MheamBOHSIR @S thed Rtk AldhaiPIRSepbIRUKNHQRGL BRIREAY the
at, 9amma- -secretase activity was determined in a solubilized membrane
preparation generally according to the description prowded in McLendon
et @&P%@%Qé&f%lﬂybsa%‘?e%@e iniRiRgatTe SPANE 8 Jbe ARe @ gpaction
schemesq N denitsiatodend ppri383- 2888)enlisi) suciedsesaysuchrmpoemyistafization
or chroth@tﬂf&?sﬁiﬁ H@ﬁéfﬁ!@ﬁ weEn determinime tadnauan (W HEhah f&etate/hexane

“elution mgmggmaun@ aﬁgagaﬁﬁ&ﬁg% PeRldSsSi0aRaPuL, 189or SR anol

eferred compounds of the invention are compounds that w
sution gl AIRHAGH AR RARTY ﬂ"ﬁﬁﬁﬁﬁ&h’mg@éﬁ] R Bk separation
temmqwnwwh@még@ than about | micromolar. The following Examples illustrate
tincepeasENhéTeaning. diskutedacornilessined amebﬁism fﬁ"ﬁomléﬁpﬂmiess

otherwiddS hltizeCihedfielenand s f%eg'tmo%%&@y% 52U ore
e limited ayt e details of the followin xamp es xam les
nd.ambient pressurez, ie., about 1 atmosphere, is preferred as a

generaltty acceptab e,
matter of convenience. Co
A compound of the Formula 1 of the present invention, or pharamaceutically ac:cebtab!e
salt thereof, may be administered to mammals via either the oral, parenteral (such as
subcutaneous, intravenous, intramuscular' intrasternal “and  infusion “techniques), rectal, .-
intranasal, topical or transdermal (e.g., through the use of a patch) routes. ‘In general, these
compounds are most desirably administered i doses ranging from about 0.1 myg to about 1600
mg per day, in single or divided doses (i.e., from 1 to 4 doses per day), although variations will

necessarily occur dépending upon the speciess, weight, age and condition of the subject being:
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General Procedure A: Coupling method for amide formation a) EDC/
HOBt/trialkylamine Coupling Procedure 30 A mixture of a carboxylic acid

WO 20(5/09esg49, amine (1.0 e.q.), HOBt (1.1-1.5 eq.), EDC (1.2-1.3€¢9i396sR00659:

trialkylamine (triethylamine or diis@propylethylamine) (3-6 eq.) in an

appropriate solvent or a mixture of solvents, for example methylene

chloride, dichloroethane, THF, or DMF, was stirred at room temperature

until product formation or disappearance of starting material. The solvent
roanas removed under reduced pressure, the residue taken up in 35 ethyl
realedh it Eh S ImPRLRIARE L8 obrisilit o RipSAEN SleMuRte diosage level that
Is irchiprafemef abeHtWdters/kb e ohgahicdayer vdg seRAIPEL GawasbRELMtiom about

0.1 dhilyikg td@béiitthmdﬁ@l(@@&fméi@hw&? RPN 0845/ %@Oﬁgvenhetess
varsét%r?@ %@W%&LP éBJHJﬂﬁ'g q@%ﬂ e\éligghlalgﬂw |Iut€e;:;§:?gs%ﬁs individual

-~ omitted), brine, and dried over 25 ditim su

reshRI IRt TiedireaP R asstrban %E\ﬂ&@ﬁrm@ms«;qqtmmﬁWWameen and

the toripknigdProdduleres! Atmbithreuch adaibstatihasid(tdd a.), ANSIRe(hances,

dos#6 J)avblé\ﬁéfb&tﬂe]loﬁr@q(i%ﬁleﬂl@e; ﬁéfé%%b{'%ﬁ@‘?rt(éﬂ}%%‘)ﬂ&%‘kﬂgn Ldequate, Jphie in
g | (0] n appr e solvent ora mixuure o
o e i 0 A oo M e e,

ents, for example methylene c

"“’"\ﬁs\%( L SHAY fughRT &ﬂi?@%t@?@'arﬁnepfwuéwsﬁ%an@n whveigbspedralses for
- admigisiglion ragebeiel Rhdeis dlestionsamsethav ditburdlerietibees] eRRUFShge may

be nthéeipsidpie/srieNobprifhaippkicetate (or similar selected solvent such as
me o and wa er The or c 10 layer was '
bk F%”éﬂute% FH el S s o o

i ted, washed wit
" C‘?mnc?ugﬁgl\&ro&p SRR ﬁﬁﬁ?ﬁ&@%ﬁﬁ%@mﬁ@é)bbﬁﬁb@%@me routes
previghighl Briseiashiiend sighaasminiarsiisveneyas theiedemicuathgleredutaghie doses. -

Suitgple gsretoquineideapiatuaiue) RUBORILEIK M, Q@HI@'B&BE‘B&%BE% and

varioBs/RBHLES: @B@&%M}ﬁsﬂ‘étg g ;?1&1}1&%‘% e, (208 mpo If)eétrﬁi/ grime %3(]}\%%1513,;"“9 .

_ 5tr Ikylamine (triethylamine or |sop p
@ com%’ S b On}46|l§o\/e t8r & ?ﬂﬂﬁ‘ﬁﬁ‘ét’ﬁ?%lé 2R Seliniprieof, with a.

R‘an approphate
PhanfReiiestly AaRsitRD i reRstifsinearT HBn dreDIRjiwasndtisteddiinog Variety of

dosagerfyaund mttbpr@ducﬁﬁmmtuefwgﬁswmama eéﬁ%rél%im;%f 13hrays,
residue taken

creantd)@aRRY el IEHSRBIONGH.UNART %@%e%%ﬁgsg Gl ?hy Usous su r?BS'%P"S "

ne c

th tate (or similar se ected solvent su¢h as me S
mjeaéhlle sgbﬁ&% SIS water The orggﬁ|g‘%o“f&{fe‘fv\?fa??éBﬁ?ﬁf@&eW%hEWRﬁ't'O”S :

ooorm

may WIE@%@PWWS@%Q@W@%@@ contains a basic functional group,

weshinghwdmiilsttetidE liahysheaenitetyalisiRceamnslariesd oy =3 S!ﬁfél’ﬂ@f'ystal{me
celiuigedfasedilie SOMENHBBIPMRYERLA, TARLESHP TSRS TEQ B! ﬁﬁ{‘)d“d

a car C acCl

e D e o ’W%t#é%ga«mmtﬁ.ﬁémpma.

amine

Sfafcft f@ﬁ%@)r ﬁ%'massrﬂ%ﬁm@zﬁwaﬂ@ﬁemp@wm@m tngptopriwtih spbelation

bindersr sichaaurelofradiyentisofe; euamegaathywxda@ﬂd%ﬂmlw@etn@ﬂeamg

agentd BlchOE O MEGNYasSUELRRL raaAes rBBﬁ)' aluiedntl product form eantl?sge?ul for .
tabiettﬂ&%ﬂﬁ%@ncgo% Sc;gr%n o%e&% mm‘?ar type may also be employed as fillers in
getatin capsules. Preferred materials in this connection include lactose or milk sugar as well
as high molecular weight polyethylene glycols, When aqueous suspensions and/or elixirs are '
desired. for oral administration, the active ingredient may be combined ‘with various -
sweetening or flavoring agents, coloring matter or dyes, and, if so desired, emulszfymg andlor -
suspending agents as well, together with such diluents as water, ethanol, propylene giycol,
glycerin and various like combinations thereof, :

For parentera! administration, solutions containing a compound of the Formula | of
the present invention or a pharmaceutrcaliy acceptable salt thereof in either sesame or peanut
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 theseseinabad unitbrwales 2BAdRRS RNGSasiad withan

solvent was removed under reduced pressure, the residue taken up in
ethyl acetate (or similar selected solvent such as methylene chloride or

wo 2088i8rafgrm) and water. The organic 30 layer was separated, Wﬂo\%ﬂ“ﬂ

dilute HCI (if the desired product ggntains a basic functional group
washing with dilute HCI may be omitted), brine, and dried over sodium
sulfate. The solvent was removed at reduced pressure to provide product.
e) Chloro-alkylformate Coupling Procedure A mixture of a carboxylic acid
(1 eq.) and triethylamine (eq.) was dissolved in an 35 appropriate solvent,
oll, &,gRuLSISNIFRYIENCo O o 2B Gisiie-bytwbinmataddsefdyuas aqg@,ged The

aquelrepedbsioniBIRIUENG %fi@cﬁ@%ﬂﬂ&e@(p?eﬁa%lﬁg e é@e%%%ﬁ nzﬁ' necessary and

the [Ghid &1@&141“@&*1@%&24%9 Al a§s g8, ucose These aqueous

continued for an addmon m|n a

| So‘“*ﬁ&%ﬁ@zﬂﬁ%ﬁﬂ%&%’s@“ﬂ‘?%@ "T’ﬁ@ﬂﬁ‘i%ﬁ@%&s fHeen aili seletions raemuitable for

intraggiipyarainverovaiienidedfstbationctypitilliony piRIGEE:. THeBESERMES of all
b?%{%r?cm'é‘t%szgﬁlfgr%tuucal |

e orgdnic

techiSHGESARf KN\ ALRI @G 18 en chI ride or chlorform
was washed with dilute NaH 1C0O3 and brine and the solvent was

remB9ePTREYRIS F@cﬁ?@@&‘ﬁrb@éd?@ gy pridu eteRusefidationtibayg AB-

- Pepligie Mededisar{thi)sT danetiaytakratise mecGayphingAieeedurm AT %QI/ Ak able

to fuBsaite & aRRRHNMtRGHAE k11KeL ri laluminum was made in
d,seaggsq,qupmg%glvrgnt such as Tgéaﬁ%grg%%e%emm% Visie LRiGIRTR, and

or dlchloroethane or a ‘mixture of solvents such as THF/toluene. The

mikTReRs %ﬁ'P?BHJaF 19 rdentesmiperhicae fer Ustenimited2thr ikien ‘AB-peptide
produstsy qgmpmsamwsmmmwmmw%mﬁ'ﬂ LA CRIPSY, IS the

. assayleiveaRetOs ke mperature to reflux until product formation. The ™ mixtu

IIe salt and extracted with an

W nched with
&ﬁgaé& oh %gﬁt RUCh % ijas e ﬁ?/l B loPitnpiesrotinserfiontilfe felaibiting

riate’s

op
gammR; r%ﬁ?@?ﬁ?&n?@“*l*%%ﬁﬁﬁm%ﬂ Wes suibieednitbrutirate @harennagierstally

accorgiigh @atmadedcspdumnplbmaébqﬂalt&;@ﬁ@owaﬁ@d@mr;g Qﬁlﬁ’/s The 7-Sec tase-
ve the deswe

'aCt’mprLﬁglpA“@ngmggwa@ CUEHGY g Céantl roczeoque B5ingRuehBrsay:

comp ifid%e FHrhGaoN May b2 necessary

reductive amination 2 SodivR i 5@'@1’83{9%FBHWﬁo%’Z’@s&r@%tthéﬁ(flmlbmng
GEmMEFG AP R RS ghlesr fhﬂFaha*st d@@edicvmaetutiorlfraketan(hdee) the
inventin Bid @EmB: (Lt al. yvamddacmﬁar@al%(%M)IQO%EMKP@M%&%T&ﬁm&
secretddecaBHNiyIE? INEHaHIEEE A fﬂ%s’rﬁ{EPerat“re until product formation or-

di e.of startin terial. The mixture was quenched with
dﬁ%g&b%aggggex%%@i{e 9; E FRSh{IR (UGS BB liYthe !t dpRobidtederstood,

h°wev‘§6|\‘}éﬁﬁttgﬁdﬂ"&§*mo?6f6wﬁ geeariecberaie. ahero romitialdy eneneiaims, is not

intendestigcraiimited Bythe detaits chteefliaiaty Bxgivgidbe desired amide.
Purification may be necessary g), Sggium cyanoborohydrlde A mixture of

Genera"l’dﬂ%@&%@ aldehyde (1 eq.), an amine (1-20 eq.), sodlum

Coupling method for amide formation

a) EDC/ HOBYtrialkylamine Coupling Pmcadure. :

A mixture of a carboxylic acid (1.0 e.q.), amine (1.0 e.9.), HOBt (1 1-1.5 eq) EDC
(1.2-1.8 eq.) and a trialkylamine (tristhylamine or d:lsopropwethyiamme) {3- 6 eq) in an
appropriate solvent or a mixture of solvents, for example methylene chlorlde dlchioroethane
THF, or DMF, was stirred at room temperature untit product formation or disappearance of
starting material. The solvent was removed under reduced pressure, the residue taken up in
ethyl acetate (or similar selected solvent such as methylene chioride or chloroform) and
water. The organic layer was separated, washed with dilute HCI (if the desired product
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cyanoborohydride (1-5 eq.), acetic acid (1-3 eq.), sodium acetate (1-3
eg.), anhydrous sodium sulfate in dichloroethane or THF was stirred at

g@miggjperature to 60C, preferably heated 30 at 35-50C url;%p{%%% L a0sse

WO 2
Pormatlon The mixture was quenchgd with diluted base, extracte

methylene chloride or other appropriate solvent such as chloroform or

ethyl acetate. The organic layer was separated, dried and concentrated to

give the desired amide. Purification may be necessary. c) Potassium

Formate and Palladium Acetate 35 A solution of an aldehyde or a ketone
corfjag parrbiarivantivnei dreap) imsdnn®Mk wias: s{irre@batw@emlﬁemnﬁfaéu Ehd dried

ovdogdtinm iButhi: Prasesgeaf m‘%@&'?&%@é@ét Ie%t‘iggdr I%%dé rgtriaggl e product.

mIthdlje Werﬁi&‘i‘iﬂ‘?ﬁa& or a 2 eg.) and palladium a
(catalytic ' 1900659 48 amount, 0.02 eq.).

O 200
The fhiRkHE& P42 ﬁé‘&t@a"& a@dddé ﬁﬂdoﬁﬁwrad?@amdn {RIO) (anteltafter.) and a

triafyonrigeitad dimiad Wﬂmsoemmt%y%ﬁ)l(@%%%ﬁ@ﬂ@%%bﬁﬂ@ éilvent or a

appropEaiRsE|VRRt ofs r fa
mix Veite W&W@M@@ﬁ&@g 'gﬁ ne%g 2 o' ﬁtrat é)CMF ‘'was

arated COI’ICE

stm%lalg{ %8%&[&?3%%%%@ et grr]mrﬁ % 85 (H%%WCS @éf?&ﬁg material. The

ive the desired amide

. sol P&C%%{Sr@v%diﬁ?ﬁrb@ﬂ}ﬁ?ﬂrﬁfémcmnr efikeeotake atdain)MAacetate {or
simiiangaleststiznvivaichyttiers maekielone ¢lieigy andhiadibnmpbararwalige fe %anmc '

laye® Quak s@paa@t@apnmﬁéﬁeaobmmt&m%th@@zob?fu%hagg L&v %%o [ép d anttalns 2 b :
n er. lnutes to com ete reaction (T The m gaste
fundiRid] GHBIRC HH, tgo Wt die tﬁ}sf%e 0 querﬁgﬁg& WiRswa dé?ﬁa%‘féﬁsw'”m

nc ntrated fo a sma
S“*f*\*‘/vethﬁ}‘% 5%&5?85?3?&*?6%0@?1?‘(@8&&f&%%?é&ﬁsﬁéﬁg%mrmed@mﬂmetate or

chldiofor e CousigeParattadedried and concentrated to

guve&th&tdemf@bamuiﬂl?wtﬂl@ab@@%ﬁﬁ% RS SANGBEREIRY .1 & ggy)and a

ﬁaal@@ﬁﬁgqﬁe@yﬂn{ﬁgg %@Jg,tgéﬂg%é)roce e 19 ?ﬂaﬁﬁol_al]gg?c%r?gtel\l s,toivent ora

mlxt omﬁos%q\ge i;]nsl grdloxan;e
12 ORI HREMY 1RO *Hﬁrdﬁféﬂorpﬁ@@eacﬂéifnﬁxtmr: was

ioxane o’r an
stirreg} 26 roRFlgTBRerRiSFR vk pEeigt éoforalion Hris aptiialivibe Stewing AtEHAl The

solvegt neasmeth(VeClintbeyesaltdip Bredasd; ahe SRR @Q@thfSn ﬂggtcljm V{I\Iltght%éi*]gtte {or

dihesfiarldiGl ige
Slmufurther urlfllgﬁd%%%}%gﬂgﬁ%ﬁ%e ﬂrg OnJUQE@‘i\ iRt e organic

layer eSim 8 et f& TO R s pehbishts E’%tr(glﬁ‘iﬁa‘i?ﬁée& BregHAy. paRtains a - basic

roimidazo
f“”CtQB@{&ﬁﬂﬁPe ?gaa'aaedﬂ@BéJheledﬂ@qmey fotl oty erioaedidOdaguiv)er Bdium
sulfate dbtioRdig et ated-éoroldelt fusuantplaessrie proiBdaqyes it vacuo. The =
regyltant sElielyREAJRIMAECE HE{BFPJ%&’M!@ methylene chloride and 25
th%‘r% n(; all S0 cer}tr%te ﬁz% purifie silica gel chromatography to
KSR AL8 & Sdetiang BrB&bar&RTU (1.1-1.5 eql), and a

rovi eS|re
tna!kylamme (tnethyiamme or dusowopylathylamme) (3-6 eq.) in an appropnate solvent or a

" mixture of solvents, for exampie methylene chlonde dichloroethane, THF or DMF, was

stirred at room temperature until praduct formation or disappearance of startmg material, The
solvent was removed under reduced pressure, the residue taken up-in ‘ethyl acetate {or
similar selected solvent such as methylene chioride or chloroform) and Water The: organic
layer was separated, washed with dilute HCI (if the desired product contains a basic
functional group, washmg with dilute - HCI may be omitted), brine, and dried over sodium
sulfate. The solvent was removed at reduced pressure to provide product. '

e) B Chloro~atkviformate Coupllnq Procedure

A rmixture of a carboxylic acid (1 eq.) and trlethylamlne ( eq) was dlssolved in an
approprsate solvent, such as DMF and cooled to —23°C. Iso-buty! formate (1 eq.} was added
dropwise with stirrlng After stirring for a period of time (form 15 min to 2 hr), a 2-amino- -
thiazole or an amine {1 eq.) was added and stirring continued for an additional 30 min at —
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Alkylation of Nitroimidazole To a suspension of 4-nitroimidazole (1.0
equiv.) in dimethylformamide at rt under a 30 nitrogen atmosphere is

wo 200880gg6s0dium hydride (1.2 equiv.) portionwise. The reactiopdg suveR diese

15-30 min. And then the approprigte alkylhalide or alkyl mesylate is

added. The mixture is stirred for 12-24h at 50C, cooled to 0C, and

guenched with water. The aqueous layer is extrated with methylene

chloride, dried, and purified by silica gel chromatography to provide the

desired nitroimidazole. WO 2005/092864 PCT/IB2005/000659 49 :
23°Ca et dnPhuE et den RaHTRAGR BRNitRRRIAkSR IS alatiormatitne(typically
ovenmgrtb)mdﬁmleuéﬁuﬁeewas/ niereindacstatevitcadsar palaciam err-&a880Rith an

appr&er%@em@ STk é%%@ﬁwgééez&%d Fﬁ’&ﬁ%@%dgé@{-ﬁé% $ﬁ§¢]¢]{§£{¢gﬁ; t%“S'amc layer
wes L B RG  Va D R85, et s Feeves une

aceta e IS removed Ih vacuo a

F ed“?%ﬁ%ﬁﬁﬂﬁ%@]?@&'@%%@ﬁ%e@ﬂﬁﬂ%m famhee pesifisation. General

Prdtedurel tin&edsiotionuof Ghitrgling deaalawester followed by Reductive
Amingfianrd Qfaaﬁoé'rﬂi% Qtf én'\/éﬁlih‘\(}ﬁ;ééow”(‘? Iﬁngfl)z%\} %I)ng gf It aa%lcjjm was

t-78 Cisa

| est th lene chi
oL PR ol 4R FRadhn 1o\ Fe oo RS e, o

d'C“’%ﬂ?%’é’%ta% ara}ﬁwwfrw‘%alwgmaﬁﬁaﬁa@wmd fShe onixivre Taghatined at
room reanpifgatissadd sl miater 2nd tlkoveackitewaraypwhaaddsid. fand ResitPg mixture -

_was d@asdian t@n@&%ﬁ@%%@&v@&tp«%ﬁpfe%%gﬁe %ﬁ&%lﬁl?ﬂ%‘?g&%g?on The

0 ed thro solvent is removed to afford
m!xm@%& E‘T é 4y nitro- ?ﬁﬁ’ %]tﬁo%?ﬁ?o |6r?£%|8ﬁ%%t‘?ﬁﬁ'fgﬂ RO RAPGORTSR gAent
such ﬁaﬁﬂg gﬁ‘ 104Gt fRIRIepR HGiion Terag Soravigh efite. Thie organic layer was

washed\étinyipte AL vauiickiznl - 94 ) satopitaaidehynl e &auits, iand alaieN aith

brine.Chipéidegimrdd@sh W2 2BRFaRARIC MBUNG E2cBALM D REFHBAIRBE Walired amide.

_ Punf‘c?s!ﬁyﬁﬁ‘taW% r{g&%té%]ﬂlls stirred for 4-6 hours and an appropriate hydride

G reducing agent such as sodium' triacetoxyborohydride (2 equiv.) is added.
—Mﬁ%%&%ﬁ%ﬁﬁs stlrred for 6-24h, quenched with 20 sodium bicarbonate,
andehoHIQUES matiauted with methylene chloride. The solvent is

regyoved s&tﬂdﬁ&i@d@tmﬁﬂﬂwﬁaadlca gel chromatography to prowde the
el {PINIRIGiLAE IMINING FARBRUTRMALE PIOPREEADY | ione (1

go s analo US tOt ose described bOVG or enera roce
eq.), “r‘:“]iag ?3 @ f&ﬁa@?}"bﬁfyﬁh&ﬁa%.aqn?\&rﬂw@gfe?tnaﬁﬁranmaaz&rée\mgture
was S?@ﬁ@t@ﬁ QOiTh tenerBsA sl pimcudbiermativo id disheptitearcenopstartthg khbterial,
The niiulR: (409 MidkiciED GkB) LiRR b3kb, Jextrb@ldd 2hith. Slellkd éhtu?d@ 'ai:zlather

- approi;)f@t@ (s%h%ﬂ? sﬂc?u mhioH%rZ‘ﬁ& Qhﬁ[ !’F%‘? ‘fel q‘ Zgr 7ar§13|2 dye ;/alr) \g ? se@arated

é rpﬁ g 4.1(M+1). 30 3-Met 4 Nitro-iMIidazol-12
dried an &oncefﬂ r:fa <) A gl e the desrred amlde Purification may be necessary.

Sodtum cyanoborohxdnd . _

A mixture of a ketone or aldehyde (1 eq.), an amine (1-20 eq.), - sodium
cyanchoershydride (1»5 eq.), acetic acid (1-3 eq.), sodium acetate (1-3 eq.}, anhydrous sodiurn
sulfate in dichloroethane or THF was stirred at room temperature to 80°C, preferably heated
at 35-50°C until product formation. The mixture was quenched with diluted base, extracted
with methylene chloride or other appropriate solvent such as chloroform or ethyi acetate “The
orgamc layer was separated, dried and concentrated to give the desired amide.  Purifi cation
may be necessary. '

_c) Potassium Formate and Palladium Acetate

A solution of an aldehyde or a ketone (1 eq.) and an amine (1 eq.) in dry DMF was
stirred at room temperature for 4 hr, in the presence of molecular sieves. To the reéu_lting
reaction mixture were added potassium formate (2 eq.) and palladium acetate {catalytic
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4-nitroimidazole was reacted with methyl-3,3-dimethylacrylate to provide
the title compound: 1H NMR (400 MHz, CDCI3) 1.74 (s, 6H), 2.81 (s, 2H),

W0 2803048s63H), 7.57 (d, 1H,J =1.3Hz),790(d, 1 H,J=1.6 .’10%52%060659

228.2 (M+1). The following compoygds were prepared by met
analogous to that described 35 above for General Procedure F: WO

2005/092864 PCT/IB2005/000659 50
2-Methyl-2-(4-nitro-imidazol-1-yl)-propionic acid methyl ester
4-nitroimidazole was alkylated with 2-Bromo-2-methyl-propionic acid
amaydtiiPesied-to eroiitisetvagitieateh i a0 T 19 bR k0@ Adida, (ARTI3hd after
coolh@? (GadihtddAGittsica bt 59 (g, mlx{ﬂre]waégxlfﬁ)bﬁ %Iﬁh(ﬁnléﬂp%pn;-ge solvent
* 0 0 imidazole
A cele, W OB e 8 B et eparated,

4-nitroimidazole was alk lated with romop

e B SSIREC e KAAHE IO RILES eTiaf o ieton Sompoespam. 2 (n

Gengia)Progeduis€(m, 2H), 3.79 (p, I'H, J =48 Hz), 741 (d, 1 H,J = 1.6 H2),
7.7 3d6iutn Horbrydrideti@dindlish b8 Aedont o Mdehyde

4_gl??r'EHI%?gg;bg%ﬁ%g%ﬂ%@%ﬁ%@?%&e%rgc? 3(¥a|rl1% %% ut%rgoro%dr%ge& - 0 eq.) in

an aﬂ“ﬁ?@fﬁé%é‘?lﬁfﬁ'ﬂh%ﬂ‘fﬁ%&h& fRaneR aree RYiTed a0 te ovugmdsmpagtuire for 10
MINYHS i CHP B CEMPOURHCE 1T NMRXUEO Wwasl 2,6 RE613)<28t5, B3r3a42vbiume,

querfafiedl, \Bith tyvaldr! itazfod iitfih, MSapvidid é‘ﬂﬁe%&% as methylene chioride, ethyl -
acete(é Mﬁ@ﬂ'&ﬂﬁ%l %rb@%?b%%%&%ﬁﬁé@@%ﬁa%{ er 4 nlt O(Igel%iﬁf;leZ%ﬁ(? e to give the

ester tO prOVI

|th bromo-acetic acid methy
des"c‘f’é(r%méﬂ? nf ‘I‘ﬁ?ﬁ‘iﬂﬂ“(’ﬁ 66 RFEES82 (s, 1 H), 4.80, (s, 2H), 7.47 (d, 1 H,
%——%ﬂ%ﬁ%@w (d, I H, J=1.7 Hz); gc/ms m/z 185 (M). :

dratisrignidazol-I1-vi)-propionic acid methyl ester

2 t t acid [ | -
B e L e
n Wr{ﬁog{va %?ﬁywﬁehlwgopgp]m%a@cnon maxture was stu’red at _

| momzt‘?(?i'éﬂﬁ?f‘-’?@(ﬁ?fn?n%* Hezbled. {15 teminioateriaimensyinestéTuels Mdscaution

was singnisveilmdmmnapyd iidestuametianmlanditilarr eSS PRUINPS ine was

typ,ceawgg@d,mﬁbtmﬁmybmmogjsing sodium hydride as base to provide the
com : H1 NMR (400MHz, CDCI3) 1.53 (s, 6H), 3.25 (s, 3H), .

Gene& fin 53 (s 1H), 7.88 (s, IH). 25 4-(4-Nitro-imidazol-1-yl)- ben20|c
HrethYA A tpiblieimidazlle (1 equiv) was combined with o
4- M@-m@b@ib@nma&@(ﬂm@mm {e@shkuhcpibemateniiie anubde TR (1.0
equnvﬂﬁo'lfcbﬂ@@f %’g%;élw\?;ghﬁmFT@&@&J:}?@W@MQ%Q&B@HZ@% Qr?-m ﬁ\oé “solvent
with methylene chlorjde, the resultant solvent
remo%gzn lc~:/oncenatrﬂ;lt(ggdg)u?ﬁn?'zl rseOS| Ue p ﬂ%/ & g:[;' ﬁga 2798 " SR itdgre stiRgde and
the respliont it rRTAAtEkH soH myrified W*M&%As@qmraphy to provide the desired
nitrotriizzgitmethyl-propyl)-methyl-[2-methyl-2-(4-nitro-imidazol-1-yl)-propyl]-am
Generft@rtestddirethyl-propyi)-[2-methyl-2-(4-nitro-imidazol-I-yl)-propyl]-amine
W%ﬁ{%&ﬁgﬁgf Nitroimidazole : : .

To a suspension of 4-nitroimidazole (1.0 equiv.) in dim-efhylformamide at rt under a -

nitrogen atmosphere Is added sodium hydride (1.2 equiv.) portionwise. The reaction is stirred =

for 15-30 min. And then the appropriate alkylhalide or alky! mesylate is added. The rnixture is
stirred for 12-24h at 50°C, cooled to 0°C, and quenched with water, The aqueouss layer i is
extrated with methylene chloride, dried, and purified by silica gel chromatography to provide

‘the desired nitroimidazole.
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with fomialin and formic acid at 85C for 5h, quenched with aqueous
" sodium bicarbonate, extracted with methylene chloride, dried,
wo 200§098&1trated, and the resultant residue purified by 35 chrogatogsaRRi8sse
afford the title compound: HI NMR (400MHz, CDCI3) 0.74 (s,9H),1.52 s,
6H), 2.2 (s, 2H), 2.8 (s, 2H), 7.6 (s, 1 H), 7.9 (s, 1 H); MS m/z 255.3
(M+1). WO 2005/092864 PCT/IB2005/000659 51 The following
compounds were prepared by methods analogous to that described

above for General Procedure H: 4-r2-Methyl-2-(4-nitro-imidazol-|
g‘ﬁ%—%%@#ﬁ&grphollne 2-Methyl-2-(4-nitro-imidazol-I-yl)-propionaldehyde
fer] 4 gdmolme to 5 provide the title compound: MS m/z

255Ri éMdﬂkl&n(f lh@hﬂfi%&lér(@w&dw\ﬁ"ﬁtgmﬂéc@ {LQ- Js'% EH %ﬂadlum on
azo € was reacte :
R b i

rrolidine t ovide the f
pad %yﬁﬁ't% usiag, ﬂ*Eefi FRIEAR) T@%BT%HMPF)@M\@G&H% & 607eyedH)) V2800 and
the sqitioR pf S amin2BAtR (Mrtdinid@ ethylacetate is used without further purification,
Genefgt 2rad@RiRypropyl)-r2-methyl-2-(4-nitro-imidazol-1-vl)-oronyll-amine

2- ifra-imidazol- ro aldehyde was reacted with

%ﬁﬁétﬁ%“ R R Ry TP bip SR iR

(4 Swﬂ‘qz% ?F oS MeBybiy 1n5f2>v(§"dem DyDH{eutoe) TEig (meli), Fs@r (1.0
equvaynlnm)hyIaBQS:hioH)e MSTA/2LC2A528dE BIBAL (2 equiv.) dropwise. The reaction is
- stirred ZoMeylratvéAcR RN RS e LREIRY koo Sothi R ety B a%v%qgr 13 min.

To nd S %%h@ée;h% g o B S P nigadegeton s

2=trifluoro ethyl amine to provi
d”“teﬁvm? %‘jefé?r@ee‘ﬂﬁz%@ gddeq and thg (arctien fiess! tarouigh) c71iB0 The
soiver(grsquq)qvﬂy /a6y BNIthI2-{4-nitro-imidazol- -1-yi)-propionaidehyde which is used
in the hé&{l‘s’l@wwitﬁoﬁﬂfwm@ﬂmmm y1)-propvll-piperidine

2 WV gudspisp milagalo ipLopigoais e vas thacied V%'{:hﬁ@ﬁ), i

rowde le compoun

erdine to .20
reth %%ﬁfé‘ez'é %dp‘éeﬂéne@efoegaée IR (A 9. mm P Rr+gipves. The

reactiop dsSiffethiac 4-B hnethgha ga-aitpoeimiatia petitidd Fadopng -agerplokiness sodium.

triacet@dethldids- mt@mw&zm&wl)m@maaﬂiﬂqu?f&%m%ﬁd V8Retied with

an A SR BIS N

Temov % 335;%\5){_%}}? 190

nitroimisiaglghy|-2- (4-nitro-imidazol-1-yi)-propionaldehyde was reacted “with

difhetiojibaininectaroroidsievdne Sitbpaempp wishbHs\NIMRL(09 MiBe RSB bay

above for8dSe@Praadiise0oH), 2.40 (s, 2H), 7.55 (s, 1H), 7.89 (s, 1H). 30
1Met I)(/rlofl 2- meItoIi- (. nltro -imidazol-I-yl)-propyl]-piperazine
T rdehyde was reacted with

| mﬁrwéfﬂm'dﬁ?ﬁ@ram f@%@.d@ﬁhenmmwuﬂamsm A6BVRIEM ). title
compodHiz fOHOMIR) @om poindDoRICBERASH LY Setheds, ApRIRUOHS I01haS Hz),

3.66 (sUePgiReR (m, 11), 7.53 (g, H, 4= 1.6 H), 7.82 (d H, J = 1.6 Hz); MS miz
14 1(M+1). :
3-Methvl-3-{4-nitro-imidazol-1 ~v])—butvric acid methyi ester

A-nitroimidazole was reacted with methyl-3,3-dimethylacrylate to provide the fitle - -

compound: 1H NMR (400 MHz, CDCI3) 1.74 (s, 6H), 2.81 (s, 2H), 3.57 (s, 3H), 7.57 (d, 1H, J
= 1.3 Hz), 7.90 (d, 1H, J = 1.6 Hz); MS m/z 228.2 (M+1). :

. The foliowmg compounds were prepared by rnethods analogous to: that descrtbed

above for Genera! Procedure F

BiRRA- ffymféﬂ?ﬁl 2N ?f‘fﬁﬂﬁtﬁ@%‘?ﬂﬂ Jo| Repieei ﬁﬁm@?'fﬁd |
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above for General Procedure G: 35
2-(4-Amino-imidazol-1-vp-2-methyl-propionic acid methyl ester

WO mmmytsz (4-nitro-imidazol-l-yl)-propionic acid methyl ester Wes/ig200s/000659

hydrogenated to provide the title c6mpound: MS m/z 184.1 (M+]) WO
2005/092864 PCT/IB2005/000659 52 1-(1-Ethyl-propel)-1
H-imidazol-4-vlamine 1-(1-Ethyl-propyl)-4-nitro-1H-imidazole was
hydrogenated to provide the titIe compound MS m/z 154.1 (M+1)

' 3-(4-

Wy E i R HdedPeiad ¢gielrogenated to
prowd‘eWFfé”ﬂl‘l‘éWﬁﬁyiM@ mﬁb MMME]:)ethyl-propaontc acid methyl ester to
pgﬁgig?fdgmhhgqﬁmﬁwggﬁ% 3@5’6@ %{b s?tt%rH) 3.78 (s, 3H), 7.59 (d
1 rQ-i Z cid m ester was N

hyd roge ? go r(wd% the tit % con)t%oﬁn &n?/)z 198.1 (M+1) 10
4-(4-AF ' tes 8ZRarboxylic acid tert butylester

4-(4- ﬁnﬁqmﬁa%dams pﬂpwcﬁnwﬁacﬁtbomdﬂeﬁmﬁbtﬁttb&)deeﬁ{@rt"ﬁ@?.ompound

 1HyMRgeoAIAHIOGICIEHS. m@@qﬁomgowd Lattm, 2h), 1:86-1.96 (m, 2H), 3.79.(p,

1 thh-2 h 4-vl- -4yl
1H4EPI-Q§I% NQ{ 7®Qtr?£%diz§ﬁ%yl%pr p fh?or éo%?lé \W%@f/&ﬁﬁ%h%ﬁ
to provige: 1 VHS aciiderthuty ester

1-(1, i‘Difﬁ@TWZQl?)WﬁlﬁﬂWHm}d wﬂmy#}mdﬂmdaﬁﬂiyﬁwammﬂme-tcarboxy!m acid

py d=ted A / flg

.terﬂb@lyﬂ.e@lened};fleﬁmwm@td@cbrﬁb@ﬁh&")'é’l@'mw rfoidazelewas 5,33 42.7,
| 56. Bydéofgeﬂ%tﬁd@: Ef%ﬁf’@ the 5Y ﬁ{}‘fpfttﬂ %11'\"5 m/z 209.1 ('V'+1 e & |
' |met yi TH imidazol-4 vlamine 20 (2;

2-Di '{1 progay inQ)-1 1-

2- DI[@G VI-propys: n% ¥ﬁ'eat‘f‘ﬁﬂcfc('ﬁ HetBYiBRRZ0l-1-yi)-propyl]-amine was -

hyd rﬁwfe@d%@hmaéim@tmevmmmmmm@a&wo provide the fitle
conpibDirfidthidR2 (@@ MHeifBIePqL thiyjamiao e By |- bz ipgidggol-4- M;agyhe 84 (d,

- 1H[3-Methyb2 é@ﬁggrrg&rqu(ml -1-y1)-propyl]-(2,2,2-trifluoro-ethyl)-amine was

hydrggenated 9 pravi the title compound; MS m/z 2372 (M+1) 25
1- (1’?_? v"o-u =T EEthRY P e AATE '
1-[24VReHIS- Pl ARy dRs IR 2503 - )ﬂ)‘iﬂﬁo?}yg“pﬂpeﬂdmmnneamaSmethyi ester to

- provigel thg ditlaanmoypcb vidie ritie ditleeqamppund; MS m/z 223.2 (M+1).

1-f24(2a6viinesty oapraielinadayi)-td N dimetn;spthyl)-1H-imidazol-4

y'arE' ethHI 2 4{ o pidka0r -

2 6-Dimethyl-4-[2-methy Vi AR RAGIS, G159 1SHAy BStRbriRsliFrsivpad Using
sodisy rﬂ?d?&é‘é’.‘féﬁtéa t’&eﬁtdtﬁb é%@ﬁtr@%m@wmmmze&a Wit ijethyl iodide
using YRABIMBSikmas e lodimadihe tid leanibomid AZOl- KMAROORHz, CDC!.?.) 163 .
(s, sRINELBYs[ 21 eind @—(ﬁp@lﬁrggqydﬁqptﬂgglzqu yl]-amine was _

hydjogeRalehiga oK IR S e SOmBRUNG, MS m/z 183.3 (M+1).

-4-mtrorm:dazole (1 equiv) was combined with 4- |odo~methylbenzoate (1.2 equav)
cesium carbonate (1.0 equiv), copper (1) tnﬂate (0.05 equiv), in DMF andg heated overnight at

~ 100°C. The solid was fitered and washed with methylene chloride, the resultant solvent was

concentrated, and residue purified by silica gel chromatography to prowde the title compound: -
MS miz 248.2 (M+1). ' _
- (2.2-Dimethvi-propyl)-methyi- [2—methvi~2-(4-mtro imidazol- 1-v1)~oropvli—amme
(2,2-Dimethyl-propyl)- -[2-methyl-2-{4-nitro-imidazol-1- yl)-propyl}—amme was treated -
with formahn and formic acid at 85°C for 5h, quenched with agueous sodium- bicarbonate,
extracted with methyte_ne chloride, dried, concentrated, and the resoltént residue purified by.

- chromatography to afford the title compound: H1 NMR (400MHz, CDCI3) 0.?4'(3,9!-!), 1.52

(s, 6H), 2.2 (s, 2H), 2.8 (s, 2H), 7.6 (s, 1H), 7.9 (s, 1H); MS m/z 265.3 (M+1),



(4-Amino-imidazol-l-yl)-acetic acid methyl ester 35 |
(4-Nitro-imidazol-1-yl)-acetic acid methyl ester was hydrogenated to

WO 20@3rovidesthe titte compound: GeIMS m/z = 185 (RT = 3.49 nﬁ@},ﬁé@osm(mﬁg
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2.3 zf@ehgrmp%ﬁ)@mmm

2005/092864 PCT/IB2005/00065%1 53
2-(4-Amino-2-methyl-imidazol-1-vi)-2-methyl-propionic acid methyl ester
2-Methyl-2-(2-methyl-4-nitro-imidazol-1-yl)-propionic acid methyl ester
was hydrogenated to provide the title compound.
1-(2-Methoxy-1,1-dimethyl-ethyl)-1 H-imidazol-4-ylamine 5
1-(2 B RIRING SATRRRYNES Y2 RRRASIRY- mmb@wasm@gmmeuqescmed
abogedvrd@eﬂmeallﬁeocemmuhd MS m/z 170.2 (M+1).
e e

oA B e R Ry oRiioyee, s resicd gv?'?hatr%%r?holmé o
providpthe e GaTRRAMSr AR ) ds-AtiHol-1 1-dimethyl-ethyl}-1 '

H-imidaddbidnetbvhineyrrolidin-1-yl-ethy)-4-nitro-1H-imidazole. -~
(2 ZZDM%M Pf o) irmelyl- {%mm$%1%wgg Wyg%él:t]ef}/ %Bogw&g]ne fo

o YA AR s 2

4H)'\ﬁa7rﬂ|ﬂB HIQ/Igtﬁ?l‘ﬁj(ﬁ)n?e%%ﬂ@»Mﬁ@lmﬁéﬁéb{ﬂ“»ﬂ)lpropyIJ plperazme
: ; rbevipd

com&@&w&r&&&aﬁﬁ&%w m%%@@@@gguﬁrég tpga%qege A Pzdzl -damethyi-"

Foir e

6H) I@r Fgﬁ),:ﬁ@)a?cm(ﬁ,,gmﬂ'reggéﬁ@ 79 (5. 1H); MS miz 255.3 (M+1).

CO@H@Wﬂ?@)ﬂﬂﬁ%@%ﬂ@me&@p%ﬁ%{%}mg %C%QQHWW§ ﬂ%ﬂﬂ:}oro- E

( hvl-pr

o TRERH R e o i cpiaro o . 2vce
*‘ﬁ%ﬁgﬁ/@’ég 8dMHIEH with (L)-N-Boc

MBendmas3.1 (M+1). 25

3- r|4 -(RetRyi-E maamm@%@@n%@@ml M%ﬁgrx\gfgéne to
prow@g Q’I%Q)&)% % ACAWFQ gl‘? i&h %B«?#yégeaa(%gn %§§ %g [%929 69.2, -

led with L) Boc norvall to prov

118. @%%‘%Wﬁ;n 2253 .
4 pbblirell-3- methyl

: bumwi%@mﬁmmhﬁéie[-ﬁﬁp%ﬁlﬂﬁhiﬂéﬂﬂi@%sy%&@@t@% RUE. dimeth
mor ﬁ@iﬂmﬂa}'&ﬁa%\%ﬁ:& gquth @3%\@% (%%g %3 Stg 0. 8,
e
3 k%é ﬂf&ﬁ%zﬂﬁ , 138.0, 155.6, 169.8, 170.0; MS
hyl-2-(4-nitro-imidazol-1-vi}-pro "
2- Methyl-2-(4—mtro imidazol-1-yl}-propionaldehyde was reacted “with dimethyl amine
to provide the titlte compound: H1 NMR (400 MHz CbCI3) 1.50 {s, 6H) 2.00 (s, BH) 2.40 (s,
2H), 7’55(3 TH), 7.89 (s, 1H). -
1-Methyl-4- [2-methyl—2—_(4-nitro~imidazoM-y!)—pmpyl]—piperazine
2-Methyl-2-(4-nitro-imidazol-1-yl)-propionaldehyde - was - reacted _Mth N_-methy[

: psperazme to provide the title compound: MS m/z 268.2 (M+1).

The following compounds were prepared by methods. analogous to that descrlbed
above for General Procedure G: '

2-(4-Amino-imidazol- ff-v!)»2~methv£-pro'pﬁoni¢ acid methyl ester

2-Methyl-2-(4-nitro-imidazol-1-yl)-propionic acid methyl ester was hydro'genated to

~ provide the title compound: MS m/z 184.1 (M+1)
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3-f4-(2-tert-Butoxvcarbonylamino-propionylamino)-imidazol-1-yl]-3 methyl

WO 20etx0gsagid methyl ester 4-(4-Amino-imidazol-1-yl)-piperidingg-£a50858/i5ass0

acid tert-butyl ester was coupled with (L)-N-Boc alanine to provide the
titte compound: C13 NMR (100 MHz, CDC13) 19.9, 5 28.1, 28.2, 28.5,
47.1,50.1, 51.9, 56.3, 79.7, 104.8, 131.1, 138.1, 155.4, 170.0, 170.2; MS

m/z 369.1 (M+1)
2-14- 2 te Butoxvcarbonvlaml?o -4-methyl-pentanoylamino) imidazol 1 yfi

2-(4- Arﬁ?n@ﬂ“ﬁhﬂmﬂﬂw@mmvhm@pms anidmEINEsIeS Wavide the fitle
congiguiad Wit il -159. Nﬁaaqlsoleucme to provide the title compound:

2-r4- @ ?ﬁnﬁhﬁ‘%‘(&é’{&oﬁv! no- Drodplor}\ﬁl mlpo) imidazol 1 v} 2 methyl

oronionic.aci = Fasia -yl)-2-methyl-propionic
~acid %&Wﬁt@s‘f@% Edﬂﬁ%’éﬁ%ﬁ?ﬂjﬂﬂhﬂo%‘%ﬁamm fydsegeidtethetitrevide the
title opmprung: 18I 2tMe et 1-dimethyl-ethyl)-y imidazol-4 '
\1/IrégrbamamﬁM%ﬁ%%@aﬁmﬂf&t%&ﬂ&éﬁ%mw ester d ith
imidaz amine was coupled wi
M%EHWBI(J' rgﬁ@ﬁmé(é ehﬁg)t tyric acré g@?g rﬁﬁeéggag ( grfﬁenated to -

&é N-Bac ' alanine to provi e‘compoun
proMi

ﬁgfgl 'ﬁ?&?@ﬂﬁﬂ‘é"ﬁ@@% t?@dh@\%ﬁ f1-ri- (2 Hydroxv 1 |

tert- Mylw&‘@rnfdhw@llﬁ)%@fidmeJ—carbox lic acid tert-butyl  ester  was

hya?-c{éb@fé%ﬂo%#&%ﬁéc@:@%[%mmﬁp ntanoylamino)-imidazol-I-yfJ-2-

meth V) Pro ,Jr%% a_C| / ester 9.6 g, 25.2 mmol) in 1100 mL of -

diethy oC-fs 25 addet bethyREtrmisazakd Btide (37.9 mL,

37. 94nﬁ¥rMB‘W‘dﬁéﬁ?ﬂ@%’éﬂ%ﬁ%é—@%ﬂhﬁﬁwﬂﬂamHW@%@& @ provide
thefiitteldompowdc Maravecd2s 8 dakLh. The reaction is slowly quenched with

200 /4 Qfm@ﬁﬁ%g;mmﬁatﬁ -Stt@QQImH; 8r|e3 _4eﬁctlon is filtered and

the %ISI actec’ with eth etate J'C0Rcentrated. The |

resuf Ht resit u BRI By YR b‘%ﬂﬁﬁ%?h‘a‘fﬂﬁ'%ﬁl‘?y t‘b’ﬁﬁromd’éomated to

provifi %&%%%’%)W@lﬁ@%ﬁ%% (M+1): The following compounds |
hegiio dlﬁfﬂiﬁabggwldﬁﬁetm%@rﬁ?mﬂ%zép&%%ﬁe

Ge@f:%p]yl)-l[fﬁfﬁwgr@(}{u@n]mﬁ E&h\{ Ry)yiE imidazol-4 .

ester

- IT b d tert-b
hyd[%%%r' %E tge]gs%;/ B (%(e)}/t(g:r q&@%’iﬂﬁ%&%ﬂﬂ%ﬁ%ﬁﬁwmdum |- yI] 3 methyl-

| NMR- M@o @aﬂiﬁ)dw&@mﬁfewﬁﬁzﬂ;m M@Wp%ﬁ% . was
hydrogenated to provide the title compound; MS m/z 237.2 {M+1). ' L
1-(1,1-Dimethyl-2-piperidin-1-yl-ethyl)- 1H-1m;dazoi-4~ylamme
1-[2- Methyl—2—(4~nltro-lmfdazoi -1-yl)-propyl}-piperidine amine was hydrogenated to

- provide the title compound MS m/z 223.2 (M+1).

1-12-(2.8-Dimethyl-morpholin-4- y!,)ﬁ‘E.'iv;dumethyl—ethvu—f H-imidazol-4-ylamine
2,6~Dimethyl-4-[2—methy!~2—(4~nitro—imid_azoM-yi)—propyi}«morphoiine was

hydrogenated to provide the title compound; MS m/z 253.2 {(M+1),

1-(2-Dimethylamino-1, 1-dimethyl-ethyl)-1H-imidazol-4-yiamine -
DEmethyI—{2—methyi~2—(4-nitro—imidazo!-‘!—yE)-p'ropylj-amine was ' hydrogenated to |

- provide the title compound; MS m/fz 183.3 (M+1).

(4-Amino-imidazol-1 »v!)-acetic acid methyl ester

(4-Nitro-imidazol-1-yl}-acetic acid methyl ester was hydrogenated to provide the title
compound: Go/MS m/z = 185 (RT = 3.49 min.). |
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WO 2004088 vf 1 H-imidazol-4- -yll-amidge 5

‘ester

55 14.0, 18.9, 28.6, 28.9, 29.2, 36.5, 44.9, 54.1, 57.4, 58.3, 79.9, 105.0,

131.4,138.0, 155.7, 169.6; MS m/z 369.2 (M+1). 2-f2-(3

5-Difluoro-phenyl)-acetylaminol-pentanoic acid 11 -(1 1-dimethvi 2 -
PCT/TB2005/600659

2-[2-(3,5-Difluoro-phenyl)-acetylamino]-pentanoic acid
[1-(2-hydroxy-1,l-dimethyl- ethyl)-1H-imidazol-4-yi]-amide was reduced to
provide the title compound: MS m/z 353.3 (M+1).
(1-fl-(2-Hvdroxy-I.1-dimethyl-ethvf)-1H-imidazol-4-vicarbamovil-3-methyl
butiih-satiparpie epid-testdant §818L8hvi-propionic acid methyl ester

e G B 58 hee el was

|- roplonlc acl ester educed t8provi
hydroggﬁﬁs %/ dprﬁv ??Fl%e&&mfound
1-dirtettigthexiyl)1 idivintichetiyl)- ¢ idartidanovil-gtmyiecarbamic acid
teri-piykesiar 1, t-dimethyl-ethyl)-4-nitro-1H-imidazole was hydrogenated to pul‘ovzde

the titfes %%gg%%@ﬁ/ Y ﬁﬁmpno propionylamino)-imidazol-1-yl]-2-meth

propjonic 15 ac ster was reduced to provide the title compound.

meth
Gen@i’ﬁ'ﬁ?&gﬁ‘ﬂﬁ@ﬁgﬁ/gﬂw&ﬂﬂ)ﬁ"{@[&e@% Dimethyl-2-oxo-ethyl)-1
H-hfitibliiot-imidezebanybrzoty pddrivathit asiertetts bytybesiatcdQd prévide the

titte c@ﬁbﬁimaiﬂﬂsxmxbehlgrmﬁ(; 2 mL, 14.1 mmol) in 110 mL of methylene

H ?ﬁﬁd%%?*ﬂybﬁfg%ﬁrﬁm%{%ﬁ}eﬂyﬂ ; 16'*5%1@1%@%%&@!)&@@&!4@2@1%1 gwas
hydroggmigd toarendds thedite lcorhpoetity MforolaBBRle. (Mhd reaction is stirred for
1hy-frigtmasaines(Bi2rmthy DR RS - a@lﬂﬁd« Hatﬂqlaggorfaaﬁ%ﬁwarmed
to e mL of s
e e Raliei=ah st Bl

rovid &arlggnat% extracted with met
ProvidR afrord the tae” ompound (4.5 g): MS m/z 353.2 (M+1). The following

cotipdefifdnaaehe e w by prepried binalotivds m‘lﬂm&lsi@sﬁﬁdmchescnbed

.. aboveaboﬁerferaGeﬁ%ahBmpgé&w&ﬂcc&{bﬁﬂgfﬁr&&edure (e):

Dimetu s et ipiparoha SRR R A PRARIG AT e
out I ester

acid mt t xidation of
%—ébﬁ- - ydroxy l,1-dimethyl-propyl)-1H-imidazol-4-ylcarbamoyl]-butyl}-

c%ﬁﬂ?ﬂ%@’fb’ﬁ%ﬂtﬂ esfepifoptiiie aitd owthpoestdr @48dNipRA 1O (L)-

* N-Boc WitwaliBOC 3pEisOthd 8te, G o6 /8 9/5d55.35m04 26.1, 79.8, 104.6,

1261 1»(1%%1'! &%%@}MMG% Q vﬂc?a%gmg\ﬁ] %%R/IQ ’c%@am@ é?’ §d7 tgrtgg/l-fvjf ester

5 0928 4
QR B A ol iy greine
proy:d%mﬁ @a‘f?fﬁﬁﬂﬁ” MS m/z 383.1 (M+1). '

-f4—(2-tert~Butoxvcarbonviammo-pentanovlamlno)—;msdazol-1 vE‘I~butvric: acad methv! )

3-_(4~Amino-_imidazot-i-yl)—butyric acid methy! ester wae' coupfed with (L)eN;Boc
norvaline to provide the title compound: MS m/z 383.3 (Mﬂ)
~{4—{2~tert~8utoxvcarbonv!am;no~pentanoviam:no)~1medazol 1-yl1-3-methyi- butvrlc

acid methvyl ester
- 3-{(4-Amino-imidazol-1-yi)- 3—methyl-butync acid methyl ester was cotpled with (L)~N- '

Boc norvallne to provide the title compound: C13 NMR (100 MHz, CDCI3) 13.9, 19.0, 281,
28.5, 36.1, 47.2, 51.9, 54.4, 58.3, 79.7, 104.8, 131.3, 138.0, 155.6, 1698 170.0; MS m/z

397.3 (M+1)



10

15

20

25

30

35

N- %W‘E&rm& deitreditenstylester. Reductive amination of

acid tert-butyl ester Oxidation of {1-[1-(2-Hydroxy-l,1-dimethyl-ethyl)-1
H-imidazol-4-ylcarbamoyl]-3- methyl-butyl}-carbamic acid tert-butyl ester

wo z8bigpdegkthe title compound. 5 T/IB2005/000659

(1-f1-(1,1-Dimethyl-2-oxo-ethyl)-1Hsimidazol-4-vicarbamoyll- et vil
carbamic acid tert- butyl ester Oxidation of
{1-[1-(2-Hydroxy-1,I-dimethyl-ethyl)-1H-imidazol-4-ylcarbamoyl]-ethyl}-
carbamic acid tert-butyl ester afforded the title compound.

- 2-f2- 3 5- D|quoro henyl -acetylaminol- oentan0|c acid 11 (1 1 dimethvl
e SITALRIPEPR dey BN iafidmiddzol- 1-vi)-3-methyl-butyric acid

_eﬁl.m,é(ﬂﬁ leluoro -phenyl)-acetylamino]- pentan0|c acid [1-(3-hydroxy-1,1
dlme&tMlWlﬁmwrﬂlhbmldqub’iﬂ&% ﬁ‘émd@aﬁ;& & dagjt? Ptg bn%é R eq'd‘fﬁiﬁlcoume d

, A-tet hthalen-2-yl
s @W%‘Q&*ﬁ’é@ﬁ@% e e Coui o0,

28. &o Vs Ve ﬂr/?Qtig V19 DARIBBOADE 1, 138.1, 155.4, 170.0, 170.2; MS .
mlzg@@g ['2('66*84D|fluoro 1,2,3,4-tetrahydro-naphthalen-2-ylamino)- -

pentanoytarsinslisgeabrir S RIORIONS Acid 1 .ethx' e%t%fl:?e

rofPUOWING QMR WAds were prepared by methods anarogou |
'L%P_ﬂ_aﬁoi\geg!’General Procedure B: 20
(L - BPRSEEaRT Fonmeybenomonie-aid apsiin-shtarbamostipled wih (L)

N- aget'yﬂ@a&@aﬁﬁ@m@rdd@tb@tﬂylmbuﬂﬂductlve amination of -
{1-[ 22 1o Db oo imisiazakfisaramox;..

ammg@[pégpémlc acid tert butyl ester with pyrrolidine afroro
S m/z 408.3 (M+ t?m( ' :
(1 ( Ei%"[ﬂ”rﬁ*é’fﬁ%@-‘rﬂdf‘ IRRLALRERgNCL At estptossbamaylid with (L)-

en_mgggsqg bamlc aC|d tert-butyl ester Wlth morpholine afforde

nip u&d 424 3 (M+‘i)'

@1 %um’&h R LT -WMW?JMWMM coupled with (L)-N-Boc
a!a”‘ﬁ?l‘ééﬁlﬂéﬁY&ﬁ]%fW%mam ddRIntertabatgl(estey. Reductive amination of
Gengfal Pretédidietethyl-3-oxo-propyl)-1H-imidazol-4-ylcarbamoyi]

butygrg,aﬁm%md tert-butyl ester with pyrrolidine afforded the, title
MHz, CDCI3) 13.9, 19.0, 28.5, 28.6, 35.9,

RS x 98 EH fazal-4-yicapbamayil-butyl-gatzin,
-‘?ﬂ—'ﬁﬁ%ﬁkﬁs m/z 367. 2 (|v|+1) WO 2005/092864 PCT/IB2005/000659 57
f1-Te(2, s@itivetio]- z{mmmowwban@auosémn@b@a@a%wmmm@g&;- 1-yi}-2-

methhtﬂw&;.@aﬂaaau%@éim%ré}uty'eefteéﬁe 34&35 § aﬁ‘iﬂ'c?at L of ﬁthyl other at 0°C is

addegtd ﬁgﬁrl‘%”rr%ﬁ}gﬁlar?e A %PCE t%lflj‘\/vlrrt]%n?d?ﬂﬂ%%;gdrﬁfﬁmfme over 1h.

u'ﬁth'@ﬁ% NI\WF@ for 15 min and warmed to rt for 1h. The reaction is slowly

The rgaf.ﬁg

- quenched with 200 mL of water and ethyl acetate (200 mL). The reactioh is fi itered and the

agqueous is extracted with ethyfacetate dried, and «concentrated The resuitant residue is
purified by silica gel chrematography to provide the title compound (5. 8 g); MS m/z 355.3
(M+1).

The following compounds were prepared by methods analogous to those described
above for General Procedure N _

{ 1 [1-(3- Hvdroxv—‘! 1= dimethvl-proovi) 1H-imidazol-4- vlcarbamoy!E-buty!}-carbaml

acid tert—butvl ester
3+ [4—(2 tertnButoxycarbonyIam:no-pentanoytammo)—umndazof 1-yl}-3'methyi~butync

acid methyi ester was reduced to provide the title compound: C13 NMR (100 MHz, CDCI3)
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5 (100 MHz, CDCI3) 14.0, 19.0, 28.3, 28.5, 28.7,36.3, 39.7, 53.9, 54.3,
57.3,67.1, 79.5, 105.0, 131.3, 138.0, 155.6, 169.8; MS m/z 438.2 (M+1).

w0 2003098864 1-Dimethvl-2-pyrrolidin-1-vi-ethyl) 1 H imidazol-4  PCT/IB2005/000659

vicarbamovll-ethyl) carbamic acfé& tert-butyl ester Reductive amination of
{1-[1-(1,1-Dimethyl-2-oxo-ethyl)-1H-imidazol-4-ylcarbamoyl]- 10
ethyl}-carbamic acid tert-butyl ester with pyrrolidine afforded the title
compound fl-f1-(1,1-Dimethvl-2-pyrrolidin-I-vl-eth)d)1H

140, AL g P B B P 0, 1557

ctive amiration
169. 6{I'\f_‘§ (ﬁ’i%‘ﬂﬁéﬂ‘?g‘iﬂb -oxo-ethyl)-1H-imidazol-4-ylcarbamoyl]-
) -amd/tﬁrtimwtaﬁetﬁfa&wt&tgmpbd,Hlanaﬁ%%%eethm- |

i H- ,nﬁ@@zm ' » %&5 fl-r7-(2,2-Dimethvl-propy)-5 5-dmethyl-5 6 7 8 :
Idazof pvrazin 1 vicarbamovll- bu'Q/I} -carbamic acid '
_ %— %y\é) Pﬁ’e@u%*t‘?(/ —acle]?a%m&?](ﬁen tanoic acid " [1~(2-hydroxy-1,1-dimethyl-
efhyf)ﬁﬁrmiafob?metﬁmt@dxesmwm Hnrevidt Ahgl ditib amopdund:  MS m/z 353.3
(M+1)butyl}-carbamic acid tert-butyl ester with 2,2-dmethyl propyl amine

Dimet 0 Iamlno - '
.carbam &l ¥BIPLUP ; tert-butyl ester MS m/z 424 5 (M+I) Treatment of the

alSofeatRTHBULRAY SSFReaNR@INe-fomaibyholentar8B@ Toliokedtibsop inificatianhy-
_promcaif@tdédﬂﬂtlwtlaetmowsoammbe'ﬁhe ﬁaﬂm@%ﬁ@iﬁmwre prepared by

Ziln ‘ éi Vi~

Qé -Amino-pentano3lamino)-imidazo
ester 25

234 Be %%Wmawramwmaﬁwmmamwhmwqawmﬁmmc
acid mptapiesite vers dededeyl testerda shdafiroteaipduedafford the title compound:
GenerNErs0baddd 1l (M+1). 2-Amino-pentanoicacid f1- (1 ethyl propyl) -1

tb I908Qkdu0H amide

ISF%‘SF‘ET%I{“ pylylH imidazol-4- ylcarbamoyl] butyl}-carbamic aC|d '

téfeldiyl< &t@?ﬂi}tléé"aé‘bFét@ﬁtéﬁtﬁ‘ﬁ’ﬁé?&%h@m@wﬂbbm&%@mm acid tert-
butyl estg3.1 (M+1 ). 304-(2-Amino-oentanoylamino)-imidazol 1 vil butyric acid

nTRthydssien of oxaly! chloride (1.2 ml., 14.1 mmol) in 110 mL of methylene chloride
rc

at -78°8 s[s%@:fé‘é%ﬁ grlg% |no ‘gegtgétfgr Iamltﬁ% Irr%"%%ﬁ zoI -i- but}/ﬂ{/zo i,

met | ester wa

rotect i
and [a SRR Lynca (’Z'%‘FHHF ‘B@ht&ﬁaﬂmbwtﬁa@mww@m@ﬁfyamm acid
tert—butyjtﬁytwj gcagmétwrmnsaaml -tertButoxfoestionstenciiorpgentmheykaction is
stirred forinD) teivAzelide)(8-3- M by BHRES Badeid, Bt siRtNASarmed to 0°C for

20 mmdeﬁﬁ%te:g&q JP& E}:fsf 9%&%%{51@"3?}% Prﬂ. Nﬁsoéizurznggmag ona?e V\t/agc)tracted with

tert-bl

h 200 ?&%%64 PCT B2005
methylege %(f r%lf)qosfbf},gfg{}ﬁ?ﬁgf mtdgz%ﬁqr9||ﬂ@,enqgﬁm'ﬁag}m 46i8 Sethgs m/z

353.2 (M&fdy |
¥4 (ﬂmwh@umy@amb@mdmm@@lwmm éﬂlt%é@k'té! ']ﬁ%&@%‘ébénbed -

above @L@éﬂg@pﬂog&mgl fpster was deprotected to afford the title compound:

. 2-Amino- pentan0|c aC|d it-(1
“' '9 l -'n"" AR ipidazald-ylaarhamolldagvii-carbamic ___acid

VT=Z=PVy110

_\‘L"l-_b_u_f!{.ﬁqm_r(l 1-Dimethyl-2-pyrrolidin-1- yI ethyl) 1 :
- Bxdtnitiaz of 41yjeqedanuel BLYlimethyi-propyt)-1H- lmtdazoi«4-ylcarbamoyi}~butyl}

carbamic acid tert-butyl ester afforded the title compound: C13 NMR (100 MHz, CDCI3) 13.9, -'
19.0, 28.5, 286 35.9, 54.5, 65.0, 56.1, 79.8, 104.6, 126.1, 131.1, 131.2, 1354, 155.6, 1700

199.0; MS m/z 367.2 (M+1).
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_ carﬁq&cﬁgr@%?@?e;te%&yéé gzt?ﬂ(a con‘?pound

| carbémﬂ

carbamic acid tert-butyl ester was deprotected to afford the title

compound: MS m/z 308.3 (M+1). 2-Amino-pentanoic acid [1-(1

wo 2doslisegbw|-2-morpholin-4yl ethyl)-1 H imidazol-4 yll 10 amid@c1/182005/000659
f1-i1-(1,1-Dimethyl-2-morpholin-4-yiethyl)-1H-imidazol-4

ylcarbamoyllbutvl)- carbamic acid tert-butyl ester was deprotected to

afford the title compound: MS m/z 324.3 (M+1). 2-Amino-pentanoic acid

[I-(1 1- dlmethvl 3nvrrolidin-I- yI propyl) 1H imidazol-4 vil 15 amide

acida&@eém afford the title compound MS m/z 3222 (M+1)
- 2-Amixidgtientaneic a@‘q{l(f(m?lhﬂ@nﬁ@mﬁbﬁhH)Wl-xmldazowt-ylcarbamoyﬂ 3-

8% HE‘S’&%B‘ I}
me H])f@ ﬁ et a‘%&( rﬁgl%ﬁgrlg%%g %?Bdﬁﬂ tl‘h_e title compound..
LU _v_' - F ) HE i} Vi
i‘l!dépiﬁlected to afford the tltle compound C13 NMR (100 MHz, CDClB) o
13.9:4i80i0R8 o, PBIS{(BHvkireRyS1 3%@1&%&%@1ﬁﬁn%dé?o&lﬁéa%amoyﬂ-ethy{}«

-pentan0|c atCI

i ethvl—S—oxo~orowi)~ _

-iHemmbamIeﬁaf[eammmwﬂr&m@ﬁvﬁ-abeﬁxﬁmﬁ@%%as@ by Buglh%%&y.1 1.
ethvl-2-pyrrolidin-1-yi-e

| dim%ﬂq igz%ﬁgrﬂ]tgglggeaﬁgm&?}neqn Fﬁ WTEFW?}?daZd 4-yl]-propi

EEHRO) Dentanmc acid __ [1-(1,1-
e rOX0) Ao SRR R gkl Amidy - betitld PAGTANVARIS m/iz 419.4
(M+‘deprotected to afford the tltle compound 2 Amlno pentan0|c acid

- [1-(@xastaaxv- 1lofj'met@(('4?§“¥@é]'ﬁ'ﬂmﬁ%a¥9| 44}’ l'%mh grounaphthalen—?_—ylammo) 7.

2-M tho th
pentg%okfg N c‘%brt'éﬁr-};%w Bt'm}% ORIORIn RIS BRIR ester was
| deﬂﬂb%é‘ei@a"tl%wmom@w@compwm by SnethoasarRiddeds. t\MBbse described
above (QSAEDRE8 £PETHUIRID05/000659 59 2-Amino-pentanoic acid r7-(2 -
2- Wthﬁlhﬂfﬂﬁfﬂvﬁﬁﬁq}mﬁﬁvk@@e?hﬁ)tqmqwgégoi-d -vicarbamoyll-butyl}-

azall2:alpyrazin- 1 vil-amide
i pyl)-5,5-dmethyl-5,6,7,8-tetrahydro-imidazo[1,5- a]p

yraf gt Fcé’FB‘&ﬁﬁByu‘&ftW C@FBMM@W&IM)eﬁtémmoi-‘l'yicarbamoylj-

butylresbsraistaditotpriovitie tseetiteittt ppropanedifdQdn/hadfid Middudde Ms miz

408.3¢llowing Examples were prepared by methods analogous to those '
deg llb d1 %ti}ﬂé({ﬂ pﬁ ,.-.. Eoced,ur] -AH coupling rpcedure a) '
Exam - : et RO Pa R RO i)

carba acld feri-b “_; acid

Iro VAV, V. ot

' Reductlve amination of {1-[1-(1,1- Dtmethyl -2-oxo-ethyl)}-1H- |m1dazoi 4—yfcarbamoyl]-

‘butyl}-carbamic acid tert-butyl ester with morpholine afforded the title compound; MS infz
424.3 (M+1). '

{1-[11,1-Dimethyl-3-pyrrolidin- -1-vi~proovl)—'l H-imidazol-4-vicarbamovii-butyll-
carbamic acid tert-butyl ester
 Reductive amination of {1-{1~(1,1-Dimethyi-3-oxo-propyl)-1 H~|m1dazol-4~yfcarbamoy[]—-
butyl}~carbam|c acid tert-butyl ester with pyrrolidine afforded the titie compound: C13 NMR
(100 MHz, CDCI3) 13.9, 19.0, 28.5, 28.6, 35.9, 54.5, 55.0, 561 79.8, 104.6, 126.1, 131 1

- 131.2, 1354 1556.6, 170.0, 199.0; MS m123672(M+1)



10

45

- butyl}%c%;‘rg%n ¢ éé?é‘i{é?%‘-ga g(%%t OV ﬂxuw% i BEnaag
- (100 %%% eﬁ?a%ﬁén%/%é) AT AL 13773 508t /- BUYIR: BTid, TR)yios.0,

10 methyl ester 3-[4-(2-Amino-pentanoylamino)-imidazol-1-yl]-butyric acid
methyl ester was coupled with (3,5-Difluoro-phenyl)-acetic acid to provide

w0 20dfediiescompound: Mixture of Diastereomers, MS m/z 437&%@}%}'@@)6@

diastereomers were separated using using ChiralOD column, elute 85:15
heptane:ethanol; Flow Rate 85 mUmin. Diastereomer #1 (RT = 9.39 min.)
C13 NMR 15 (100 MHz, CDCI3) 13.9, 18.9, 19.2, 21.5, 21.6, 28.3, 30.5,

35.9,41.9,42.2, 43-0, 50.6, 50.7, 521 53.1, 102.7, 1049 112.3,112.5,

13

aminol-imi

1692&@0@6@%%&6% 1 {Mb}an = .
f‘{&? 2( é%ﬁ&%no?ﬁ- t: lm azoé-ézd%f:?r\tﬁmoyﬂ |
itle compound: C13 NMR

131. %é?@r@v%%@dﬁﬁe& WRIM(S}¥32-hgidraxy-3-methyl-butyric acid to provide the
title1 qompooide GRS WHRIRB1LR0MNT L CREELLS: ac%r%%m%l%f ;@4 3

certoffl- bR B0 bferl: 19, 52.7.56.4,105.1, 1SL.T, 157
“(4-f2-r2-

5 S?H?S%’epﬁgl’f’ﬁ'%éfy'émriwbﬂﬁéﬁﬂﬁﬁb%ﬁﬁﬁ@}hmﬂd&tﬂhwgi)a%mﬂwamow}-
ethv!}ﬁafpﬁmua@wi rﬁﬁ’éthyt&és@@TQﬁlh pyrrohd:ne afforded the title compound., .

(100 MHz, CDCI3) 13.9, 19.0, 27.9, 28.1, 35.9,
&b’z‘%’miml?f@wthmeﬁ&rrmmmm&bamoy:]_

~met@1~@l,¢yll-fgr@arm@pgd 1@5’@&/1@@@ viBilp§rihidizs 36rdbdl63.fid 88Shound.
- 1700:MBebRnin i s MRRACOHIR64 ROTUB05/900659 60,

t?t _ -carbam;c acid tert—b t { ster
lamino)- pentanoylam|n0| -imidazol 1

VI%%Jm A t\h F'BLT@} ?(E' aoél (girﬁemgrggﬂghyl ~2=0x0-ethyl)-1H- -imidazol-4-ylcarbamoyl)-

_ butyl}-%aﬁa@ga\ﬁqﬁotqﬂ;maﬁ@yltanmﬂj)-Hﬁdametﬂwﬂpﬂamewh@w@é‘dd(mmfl@ 2-

20

25

30

35

above fprdﬁmyaml-ﬁmelmm vii .10 amide 2-Amino-pentanoic acid
[)

Dlmeﬂsbmoi;pletdzwbrfgﬁ)g?%ﬁhﬁ@%%&wg&%gc&% %9 199:{nic acid
~bufl ' Z
tert-buty ¢ ?—qu 1) 5136 g’ynft('él M% @bcl(% sri%ivtgw :{%Fynglm and .

formic fe’a 8 ?ﬁa@%wg-vﬁﬁomﬁfrme@;@mw
oThe flaving PERAIEYRISURVPPIRYI NEY- peritadsiaratig bl 1o-6tbyb described

'ezwa§ 09upled Wlth :

%m INTMA
e oy semelnyip
?%18% Xycar onylamino-pentanoyl amino)-imidazol-1-yl}-2 methyl prop:omc
acld methyf ester was deprotected fo afford the title compound: MS m/z 233 1(M+1)..
2 Arnmo-oentanoac acid [1 -( 1-ethvl-propyi)-1 H-lmsdazol-4-v!1~amtde
{1 ~{1 -(1-Ethyl-propyl)-1H- nm:dazoM«yicarbamoyf} -butyl}-carbamic acid tert-butyl ester
was deprotected to afford the title compound: MS m/z 253.1. (M+1).
3-f4-(2-Amine-pentanoyiamino)-imidazol-1 -yl 1-butyric acid methyl ester
3-{4- (2-tert—ButoxycarbonyEammo—pentanoy!amlno)-rmldazo! -1-ylj-butyric acsd methyi
ester was deprotected to afford the title compound: MS m/z 283.2 (M+1).
3- f4'(2-Ammo~pentanovlammo)-amIdazol 1-y11-3-methyl- butyric acid rhethvi ester
—{4~(2-tert—Butoxycarbony!ameno-pentanoylammo)—imtdazol 1-y!}~3—methyl -~butyric
acid methyl ester was deprotected to afford the title compound: MS miz 297.2 (ivi+1).

[12
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15

20

25

30

WO 2@;’%}5 sg -Difluoro-phenyl)-acetvlaminol-pentanoic acid f1-(1- eth¥/l%2 0\/ 5o

CDCI3) 10.8, 13.9, 19.0, 26.3, 28.8, 35.3, 35.6, 52.7, 62.9, 79.8, 104.8,
132.7,137.9, 169.2, 172.9; MS 367.1 m/z (M+1). 15 Example 6

1

imi azol 4 li amide 2-Amino-penganoic acid

[1-(I-ethyl-propyl)-1H-imidazol-4-yl]-amide was coupled with
(3,5-Difluoro-phenyl)-acetic acid to provide the title compound: C13 NMR
(100 MHz, CDCI3) 20 10.7, 10.8, 13.9, 18.9, 28.8, 36.1, 43.0, 53.0, 62.9,
102.5, 102.7, 103.3, 104.5, 112.3, 112.4, '
112 5;MZ2A18R-2:938001dIBB). Hhitid@ ol G4y, d B HOB RO eid MBI ester

407. g%ﬂézté;wﬁlﬁéxy@fﬁ {Sfiri: @o@oﬁme fgrﬁ)]}% l)'l E_%dr e)ﬁrj‘rYJ dbutync acid

- t npic.ac 1 H imidazo
me%@%z fn%‘)%ﬁz ta%o%gatcﬁgﬁfjdé" Cg’ gWﬁH“ﬂﬁlﬂgié’Pﬁ %/I(]"'érﬁ)de
ot Srilimettraspyraoiidio-d eitei yro Hemithe ol-4-yii-
amigie Compound C13 NMR (100 M Hz, CDCI3) 10.7, 13.7, 13.7, 19.0,

19,1435 20 ADIGHR SRR LT Oy %@?ﬁﬁ’%@ﬁ?ﬁ

e e S A iy s i

M*Ekample 8 2- (442 -f2- (3
. jace mim|rterhuem‘raamviamm&ﬂmlﬂﬂzﬁlérbﬂ)-%}%mé’iomavﬂ- K

aml@éOplOl’llC aC|d methyl ester

-yl]-2- meth I-propionic aC|d

A-ef - .v-z_:; Soauaragnoy-oi it

W@WPWQHUMW@mm%@m®@¢ 2@@ mfz 324.3
(M+25.2, 35.9, 43.0, 53.1, 53.3, 61.2, 102.5, 102.8, 103.0, 106.1, 112.3,

11224k 1. _ _ 0,164 I?ﬁ- y "
mid$9-3, 169.4, 172.6; MS 437.20 m/z (M+1). W 5 idazol-4-yl

g"""F"CT/|E32005/000659 61 Example 9 2-(4-{2-(2-(3 '
5-Difittoid: b}?é'ﬂfifﬁ‘)é’%WFBW'h&é‘k}?&?ﬁ}i‘ﬂo1%ﬁﬂﬂ?ﬂﬁk&rﬁi@ﬁj})ﬂﬁ@é}zbﬁwlyﬂ

carbamificaiigll srbpibhiestatidvasedaptaietiad to afford the title compound: MS m/z 322.2

(M+B:[4-(2-Amino- pentanoylamlno) |m|dazol 1-yi]-2-methyl-propionic aC|d
meUISSIEt A UAR Qe Y
o provide the tiffe compounad: JC .
m .0,19.1, 26.0, 35.3, 35.7, 53.0, 53.2, 53.3, 61.2, 613 73.3, 734

10411103 Pimethy-31080h1109:6/-009:8)- 1H00iida 3418, iddBimoyl-butyl}- -
carbdrBit. 8clB el bitieel G2OILbR AR akbP: %é?ﬁ@c%ﬁ&m@7?oﬁ 8RR (100

ijzggﬁggtﬁgéhﬁ\zza%ﬁ rag;?érﬁ’gr%gv%élr%l m%aio% \/1}55 rﬁe?ﬁ q 104.9, 130.8,

propionic aci ¢f et

_vﬂ-_muyl ester

{1-[1-(1, 1-Dlmethyt-2-pyrrohdm -1-yl-ethyl)-1H-imidazol-4- ylcarbamoyi] 3-methyi-

.butyi}-camamic acid tert-butyl ester was deprotected to afford the title compound

2-Amino-N-[1-(1,1-dimethvi-2-pyrrolidin-1-yiethyl)-1 H-imidazol-4-yll-propionamide

{1-[1-(1,1-Dimethyl-2-pyrrolidin-1-yl-ethyl)-1H- im|dazol»&ylcarbamoyl]—ethyl}-
carbamic acid tert-butyl ester was deprotected to afford the title compound. '

2-Amino- -pentanoic acid [1-(2-methoxy-1, 1-dfmethvt-ethvl) -1 H-imidazol-4-yll-amide -

{1-[1~(2-Methoxy-1, 1-dimethyl-ethy(}-1H- |mldazo!~4-ylcarbamoyl]-butyl}carbamlc acid
tert-butyl ester was deprotected to afford the title compound MS'm/z 269.3 (M+1)
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R Ry
42,0, 43450 B o) 1091Rp1 Bé Bdife B dnteuky iB2atid Iea; By Be 120 WaRIS miz

- 437.2008piRd ' 5 with (L)-2-[2-(3,5-difluoro-phenyl)-acetylamino]-pentanoic acid

was coupled with (S)-2-hydroxy-3,3-dimethyl-butyric acid to provide the
titte compound: C13 NMR (100 MHz, CDCI3) 13.9, 19.1, 26.1, 26.2, 26.3,

WO 208%82683.5, 52.6, 53.3, 61.1, 79.6, 106.1, 15 131.9,137.5, 16@FuidTe00cse

173.1; MS 397.23 m/z (M+1). Example 11
244-[2-(2-Hvdroxv-3-methyl-butvrvlamino)-pentanoviaminol-imidazol

1yl)-2 methyl propionic acid methyl ester
2-[4-(2-Amino-pentanoylamino)-imidazol-I-yl]-2-methyl-propionic acid
methylester 20 was coupled Wlth (S) 2 hydroxy -3- methyl butyrlc ac:ld to

1 35.5,52.6, 53.3, 61.2, 76.4, 1061 1319
137{5,[71@_926[1):%@5-}9;35}@ M%%?t@@ﬂ%f&?a@ﬁ%lﬁa%u S-2pyrazin-1-

ylca?b J%ﬁga%gw aelae?é/ﬂ%ﬁ aminol-propionylamino)-imidazol

?ﬁtvl i wagrocp ming _
ric 5aC|dme yl’e eprotected t0 provide the tzﬂe

comgofif'@ Po‘bmlémlno) imidazol-1-yl]-3-methyl-butyric acid methyl
estdihwésiconplElanifieS s iifuararahenybsostic aciddoupr@vigiothe diiRribed

aboRORSSICIS: AR AL BricRAASI9-6. 281,262, 3.0, 46.9,

49.1, 51.9, 56.4, 102.5, 102.8, rgé)f%gi%gl 112.3,

1JL2 5 112 6 131 0, 137 9 138.7, 1,170.0; MS 423.2 m/z (M+1).

L35 yh-geeivign ;ne1~pentanovlam:no}-fmrdazol 1-vi}-butyric acid
3- dlmethvl butvrvlamlno) propiqneisyhestdsimidazol 1 vl)-3 methyl butyric

acig- Mhééhﬁﬁi%ntanoytammo}rmtdazol 1-yE]-bu ic acid meth ester was coupled
I’IC Cld methyl

B4

B N e S

ester was COUp

MS iz ATl B Dot ﬁaf?rsmmmme@:mmq@m@@ozmumn elute

85:1 @a@thﬁmmj, B8v6 ReleABAUNTD. Pjabbiamer #1 (RT = 9.39 min.) C13 NMR

(100 Mi?zétm:‘») 183, 71/3691@.’27@1%1286)2%'5 %83'5338"& Mg 1o WU o, 506, 50.7,
T 4

52.1 2@Q5 02864 R lﬁ%%OE‘(QP% 33292 BARig, L ISASnITOTHMS B 4972

3,5-Difluoro-phenyl)-acetvfaminol-pentan 3/ ino
ﬁ,ggwfgm HWN@Q{ZEMHZ CDCI3) 13.9; 18.9, 21.6,-35.8,

to afford the tltle compound: CJE; B 100 MHz, CDCI3) 13.9, 18.9,
1 026 1029 1057 1123 112.5,

8 4 S x ...._ =_! 5. :_ »’u Ta |> l -,"‘_ ' i/ i.#. ’ tnc

15 2 12- (3 5 D|fluoro phenysﬁtwmmﬁpentanom acid fl- (1 1- dlmethyl -
2p&qmlﬂimﬂnolﬁewﬂtbwanirﬂﬂmidﬂﬂlﬂyhﬂbﬂﬁﬂ@ﬁb&ﬁm Iwmetﬂw&ter was‘ g

Difluoro-phen )acetlc acl e

4% 5_L84§ 94 %! 22%72%4 1051,

| coupl @& ighlil (S LooiRethylany %F%W'Hﬂﬂﬁ}r{b ¥hty! r%\ﬁié”h‘% t %oam de%t'st:?eNMR ’

ctoo GFIE B0 Eﬁée nﬁé?

131, 12‘63663$6§ 53479034 93 2, 56.0,

Example 3 _
3-(4-{2-{2«(3,5~Dsﬂuom-phenv!)~acetylam|nol~pentanm}!amEno}uimidazo!-1 y-3-miethyl-butyric
, | acid methyl ester - o
3~[4-(2-Amino—pentandylam'zno)—imidazol~1-yl]-3-methyl-hutyric acid methyi ester was
coupled with (3,5-Difluoro-phenyt)-acetic acid to provide the title compound: C-13 NMR (100
MHz, CDCI3) 13.9, 19.0, 27.9, 28.1, 35.9, 42.7, 46.8, 51.8, 53.1, 56.3, 102.2, 102.5, 102.7, '
106.1, 112.2, 112.3, 1124, 112.5, 131.3, 1379 139.2, 161.8, 1642 164.3, 1169.4, 1699

170.0; MS 451.2 m/z (M+1)
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59.4,67.2,102.6, 102.9, 103.1, 105.5, 112.4, 112.4, 112.5, 112.6, 131.6,
137.4,138.7,138.8, 15161.9, 162.1, 164.4,164.5,169.2,169.2; MS m/z

WO 2RA%EYt-1). Example 16 2-[2-(3-Trifluoromethyl-phenyl)- aﬁ%‘i‘}?ﬂﬂa‘?}ooomg

pentanoic acid [1 (1 1 dimethyl 2 gyrrolidin-I-vi-ethyl)-1
H-imidazol-4-vD-amide 2-Amino-pentanoic acid
[1-(1,1-dimethyl-2-pyrrolidin-1-yl-ethyl)-1H-imidazol-4-yl]- 20 amide ester
~was coupled with (3,trifluoromethylphenyl)-acetic acid to provide the title
compound: C13 NMR (100 MHz, CDCI3) 13.9, 18.9,24.2, 26.5, 35.9, 43.2,
531 55.9, 593 67.1, 1054 12451-11125.2 129.2,131.5, 132.9, 136.2,
s (KO 02 ‘ Pl rd®azol-1-vi}-3-methyi-

2-[2-(3- Trlluormethoxy ph }}%m' Qli anoic acid f1 (11
dmeliy 2 puoldnel eV hmiaear

[-ami
Amiho- pentan imidazol- 1'}/']"3 m@thykbutync acid methyi ester was

.

o

. couﬂe@lwta,,@t@pgdmaﬁwmeywémmﬂwaz@rwﬁ thmitte estepwag: C13
- NMBoplebiviztIC (B ifiteonsethoayn heny Ysar aticanaid f0srovige g 1itles o 105.0,

13100PREMEdEL 3 MR 4390 Mé'ﬁr/?rﬂ@ B, 18.8,24.2, 26.5, 35.7,
43.2,53.1, 55.9, 59.3, 30 67.1, 105.4, 119.7,122.0, 127.9, 130.2, 131.3,

137 3 137 4, 169 2, 169 7, MS (M+1) Example 18

v 3 S A4 AbitHetivgbzol-4 - 1=
2- morpholln 4 yI etth | H- |m|dazehz4!d&] amlde 35 2 Amlno pentan0|c

- acihlArkindssimatbid Rsmnprphelivadadsoitiimidazaldd amide g _
S Vﬁ%rj{&fo%ggé?g Wﬁ‘%ﬁ%@g@“‘}%‘%@% §9H1 p%%wde ‘%1"? Pled with

id t
S8 GOTB8H65 R0 Mz
CDWE%D&%) 140 288238, 8585 36-6P2, 75§20 5898, 3048.6132,768%.,9, 169.2,

172908, 3603 .avz1M4 191 2.6,130.9,136.7,169.4,169.5; MS m/z 478.2 (M+1).

Example 19 - 2-f2-(3.5-Difluoro-pgg Brggwdroxy acetylaminol-pentanoic
Gidef 361 . i L2 Dyrali |d|n 1 iceggpg 11 irpi azoi-4-yILam|de

TAmIno-pentanoic aci -imidazol-4-yi}-
[1-(1,1-dimethyl-2-pyrrolidin-1-yl- eﬂ%ﬁg—e—lH imidazol-4- yI] amide was _
. coupfsaingitbe{gapoifish bt ihetyhypoy)xiHaniti aicidy paatfasdihe dillled with
(3,5-Cimpoyhen S cefe 448.% (rbvide @:@ﬁt@f e&mﬁféuwe@ SR8 Eousing

107 Si&8Melk ﬂa]e %Lﬁ””&s(? AP 82 £BS '1'23(?% %6?3?01%9 feplane: 1"?503H11 2.4,

t 10 mL/min. 10
112. % @%ubrésp A 2 o) 303}%#9‘6%@9&%6&95 MS 407.23 m/z (M+1).
aC|d[1 (1 ethyl- propyl) 1 H |m|d&a!m,§_ll amlde 2-Amino- pentan0|c acid

(3 5- Dlﬂuoro phenyl) hydrox%legg,g%lgrmdgfford the tltle compoun: _
Nl\g%mo perﬂaholc acid [1-(1-ethyl-propyl}-1H-imidazol-4-yll-amide was coup[ed with
(3,5-Difluoro- phenyl)~hydroxy—acetxc acid to provide the title compound; C13 NMR (100 % Hz,
CDCI3) 10.7, 13.7, 13.7, 19.0, 19.1, 35.5, 35.7, 52.9, 563.2, 62.9, 734 73.5, 103.4, 1037
105.0, 105.2, 109.6, 109.8, 109.9, 110.1, 132.5, 132.6, 137.4, 137.5, 144. 1, 161.7, 161.9,
164.3, 169.2, 169.6, 171.8, 172.0; MS 423.21 m/z (M+1).

: Example 8 _ _ _
2~(442.—{2-{3,5-DEﬂuoro—phenvl)-acetylamino]~oentanovlamino}~imidazol—'f-vl)—2~methvl-

propionic acid methyl ester

2-[4-(2-Amino-pentanoylamino)-imidazol-1 -yl}~2«methylnprop:omc acid methyl ester

was coupled with (3, 5-D:ﬁu0ro~pheny!)~acetrc acid to provide the title compound: C13 NMR
(100 MHz, CDCI3} 13.9, 18.9, 26.1, 26.2, 35.9, 43.0, 53.1,-53.3, 61.2, 102.5, 102.8, 103.0,
108.1, 112.3, 1124, 1125, 112.6, 132.0, 137.6, 138.8, 161.8, 162.0, 164.3, 164.4, 169.3,
169.4, 172.6; MS 437.20 m/z (M+1).

&pciz)



15 CDCI3) 10.7, 13.7, 13.7, 19.0, 19.1, 35.5, 35.7, 52.9, 53.2, 62.9, 73.4,
73.5,103.4'103.7' 105.0, 105.2, 109.6, 109.8, 109.9, 110.1, 132.5, 132.6,
w0 200500564375, 144.1,161.7, 161.9, 164.3, 169.2, 169.6, 171 &L {200 Meosso
423.21 m/z (M+1); Diastereomerggeparated using using Chiralpak AD
column, elute 50:50 heptane:ethanol; Flow Rate 275 mL/min. Example 21
20 2-f2-(4-Phenyl-thiazol-2-yi)-acetylaminol-pentanoic acid f1-(11-dimethvl
2 pyrrolidin  1-y1-ethyl)-I H-imidazol-4-vll-amide 2-Amino-pentanoic acid
[1-(1,1-dimethyi-2-pyrrolidin-I-yl-ethyl)-1 H-imidazol-4-y1]- amide was
coupled Wlth (4 phenyl- thlazol 2@%@@&@ aC|d to afford the tltle

&32 1265 128.4,

.6; MS m/z 509.4
-yi}-2-methyi-proplomc acid methyl  ester

12% ?4 ?;Xr%in%gp%a ér:l'%/?ia

5,
(MET), n’ung’)—lmldazo 1

was fqtgo@dmm ontdtHgrpReeRIN-Ardmetatit- @sitdnoicoatid the tite: compound:
- C13 MMR L1g0ridtin| OOBYPBdiindeylsetbyleh Honideze|-4svi-8800e 80 533 61 2,

61.3,248)INONeBRR06 A 06.1, 106.3, 1096 109.8, 110:1, 131.6, 131.8
h - H-Imid PGl S 0. 1374,
14 D ) e

coupled Wit
compound c13 NMR (100 MI—&,BII.IDE.IQ) 13.9, 18. 9 25.9, 35.9, 43.2,

a an e P ' AT ;%@ %ethyjm
129.3, 131.7, 132.9, 136 g,ga&@%glh%g&% MS miz 510 (W+1).
W 9%92864 E T/1IB2005 .
(92 HVaroXV oA SO AIERE Rt em%gﬁ@i%t%la"(ﬂﬂ'l'cl Bfifefrgiyt ester

was GBVHJSH&WEL(W‘ rhydr %H%ﬁri‘éf&%?yl‘rhﬂiyﬁﬁﬁ&@ $o Rraiide e tiinsionamidnd: C13
NMR [10Q MEHnGRIRE 2-pgrrtdidires.yl-eetsypel bl-amElams 5y, Baaniewass, 106.1,

131.9008PEARYS, (522 AydrousSaaetiavBuliiq pcid to afford the title

compouhd C13 NMR (100 N”_!;: CDCJfg) 12.7,15.2,18.4, 18.9, 22.8,
253 318 339 530 563 60 5.8, 107.5, 130.8, 131.1, 171.7,
£ OinRaRtanyy Iammol imidazol-1-yi}-2-methyi- propionic

2- (2 Hvdroxv 3,3- dlmethvl antanom acid (1 (1 1-dimethvl 2
pglphﬁb%ﬂﬁ&p}ﬁﬂﬁﬂ%&ahﬂté‘ﬂlﬂﬂé%ﬂf%@fm%ﬁ &g&q#@%@”ﬂ{&ﬁ\%%smr

wais © | e ethy)=1H- d |
Al f“‘f"y S R P8 B e e ke ©18
Aﬂyd L TERTe) 1‘3)2%73218 §55 $2.0653, 2512, 764,

MR (OB dL

106.1 3@‘993‘438 55389.66 12.6015363 185 T8RA, 137 .Bk3).2,171.8,174.8; MS m/z
422.4 (M+1). 15 Example 25 Example 12 _

_ c:|d methvi ester

-{4 (2-Am:no-propzonytammo)-lmidazol- -yl]~3~methy| -butyric actd methyl ester was
_' coupled with (3,5- Dfﬂuoro-phenyi)-acetic acid to provide the title compound C13 NMR (100
MHz, COCI3) 19.6, 28.1, 28,2, 3.0, 46.9, 40.1, 51.9, 56.4, 102.5, 102.8, 103.0, 105.1, 112.3,
112 5, 112.6, 131.0, 137.9, 138.7, 164.3, 169.1, 170.0; MS 4232 m/z - {(M+1). '
. Examgle i3
3{4—[2—~(2—Hvdroxv~3,S—dimethvl—butvrvlammo)—proplonvtamino]~imidazol—1 -VF}~3~r'net.hvl-bufvric
' ' -acid methyl ester |

3-[4- (2—Amino-p’ropionylamino)-imidazof- 1-yl}-3-methyl-butyric acid methyl ester was
coupled with (8)- 2-hydroxy-3, 3~dimethyi-butyr|c acid to provsde the tite compound: C13
NMR (100 MHz, CDCI3) 18.2, 26.2, 28.1, 28.2, 35.2, 47.1, 486 51.9, 566.4, 79.7, 105.1,

- 112.4, 131.0, 137.7, 169.7, 170.0, 173.0; MS 383.3 m/z (M+1). '




2-Amino-pentanoic acid [1-(1,1-dimethyl-2-morpholin-4-yl-ethyl)-1
H-imidazoi-4-yl]- amide was coupled with (S)-2-hydroxy-3-methyl-butyric

wo 296ibieafiord the title compound: 20 13C NMR (100 MHz, CR&#3kIR Qonesse
16.1, 19.1, 19.4, 25.9, 32.3, 35.4, %2.8, 55.5, 59.2, 67.4,
68.8,105.3,131.3,137.2,169.4,174.1; MS m/z424.4 (M+1). Example 26
2-(2-(3.5-Difluoro-phenyl)-2-hvdroxy-acetylaminol-pentanoic acid f1
(11-dimethyl2 morpholin-4-yl-ethyD-I H-imidazol-4-vii-amide 25
2-Amino-pentanoic acid
[1 (1 1 dlmethyl -2- morpholln 4 ﬁ@ﬁ#ﬁﬁlﬂ-lmldazol 4-yl]- amlde was

2H) m, 4H) 2 358 (M 4H), 4.80 (M,

0 54H§‘%98‘c§"f*‘"’5’%%3§ et %ﬁﬁa@%"‘tn@ﬂ%ﬁﬁﬂé’w(ﬁﬁt&wsoewv*ed
with (- %ﬁ)@%@%«éﬂ@?%@'h@c@yf%m FenEn@icoaH, 1. 47080 (0B kaiBound:
c13 NWQQMMMH;I)DEIBQMEQE 28.6, 33.1, 36.0, 4.3.1, 53.0, 55. 8, 80.2, 1026 102.9,

105.2-Reblgclianys 33 imety-RHW N OXPEIAZ0IC ARG (L 1di r@? g{

morrjholin 4-yl-ethyl)-1 H-imidazol-4-yll-amide 2-Amino-pentanoi
[1 i,1- dlmeth i-2- morpholln 4?%5‘6%%}5%-H |m|dazo 1-4- yI] 35 amlde was
by ‘ ‘ icheitirykige rrohdm—’l— :

1 compound C13 “ Snide2, 25. 9 26 4 35.2,
| 35 BARRA8- P iEn&iO- 1a§i3 5, @@191 -cﬁﬁe%}-@. %r"c%i'j :30]8362@9}6@!1 hggo Yoy}

/ Mt 05/09286 B2005/ xam
amiad GG Eogiliinh 52 ﬁ%‘a%fg- e hAea A B o i Epouncs
C13 ’Wﬁﬁé E"—pﬁ‘?&'i%hﬂ“l Qn @%Bﬂ%%ﬁﬁd&%@kﬁ?eﬁaﬁﬁ&e 35.9, 43.2, 53.2, 56.0,
. 59.4, B7/198-2- 102 Ry L PLIMAPDRE: ALK, 1124, 112.5, 112.6, 131.6, 137.4, 138.7, 138.8,
15 161.9[1¢2.1-demathgad pagodiciso Dy thyd 46Finigazgl 5 4-yil-amide was

coupled With (3,5-Difluoro-phe Ig acetic.acid to provide the title
 GA3 NMR (100 M%,‘%%%%) 225, 22.9, 24.2, 250, 26.6,

: 2- %zﬁe%mamemhemw) @W'ﬁﬂi‘ﬁ‘&h%ﬂ—ohdm 1-yl-ethyl)-1H- :midazol-4 yl}— g
. ZQ amadeléymeméé ZCQLV ri& C}Jﬁi’&'ﬁhﬂ@pﬁ (%h Om'an@aéolaécva%: & Igpo%mledethe title
.mmpcf—tf |m|§ Z0l-4- I- Pé{ﬂ é%yﬁﬁl?pmgc Igﬂl%vlt 5, 35.9, 43.2, 53.1, 659, 59.3,
671, tQ%‘iD?ﬁdo?olaﬁ@nyg%eweﬁz.dj&b@ar@m tretitte RN OBA; IMENAAR494.38

(M+1).(400 MHz) 1.41 (d, 3H), 1.51 (s, 6H), 1.48 is, 41-1), 2.32 (s, 4H), 2.7 (s,

“2H), 3.5 (s, 2H),4.88- 4.83 (M H), 1,44 (d, L H, J = 1.4 Hz), 6.63-6.68 (m,

' IH):‘3 A1 MZ{P)) 7.58 (d I]Fi_“'"1517Hz) 118(brSIH)MS
m/z % - .ammo]~pentanonc acid [1-(1,1-dimethyl-2-

(442-f2- (3 5-Difley i pdntvheviédaino}-imidazol-I1-v)- a
_ cétigvimichentancic  acid [1-(1 1-dimethyi-2-pyrrchdm 1~yi—ethyl) 1H~|m|dazol~4-y!}-
amide ester_ was coupled with {3~tnﬂuoromethoxyphenyi)-acetm acid to provide the titie
compound: C13 NMR (100 MHz, CDCI3) 13.8, 18.8, 24.2, 26. 5 35.7, 43.2, 53.1, '85 9, 59.3,
30 67.1, 1054, 119.7, 122.0, 127.9, 1302 131.3, 137.3, 1374, 169.2, 169.7; MS m/z 5103.

(M+1).

25

Example 18
2-[2-(3, 5~D:ﬂuoro~phenvﬂ -acetylamingl-pentanoic excid [1-(1, 1-dlmethvf-2-morphoim-

: | - 4-yl-ethyl)-1H-imidazol-4-vi]-arnide :
- 35 - 2-Amino-pentanoic  acld  [1-(1,1-dimethyl-2-morp holin-4-yl-ethyl)-1 H-imida.zo£-4~y11- "
amide was coupled with (3,S-Diﬂupro-phenyiyaceti& acid to provide the title compound: C13




methyl ester (4-Amino-imidazol-1-yl)-acetic acid methyl ester was coupled
with 2-[2-(3,5-Difluoro- 20 phenyl)-acteylamino]-pentanoic acid to afford

wo 2068@4dHsecompound: C13 NMR (100 MHz, CDCI3) 13.5, 19.533182 65800659
50.3, 53.6, 54.5, 102.2, 102.5, 10&37, 109.9, 112.4, 112.6,
130.0,131.4,139.0, 161.9, 164.2,166.5,171.4; MS m/z 409.1 (M+1).

Example 31
2-(442-f2-(3,5-Difluoro-phenyl)-acetvlaminol-pentanoviamino}-2-methyl-imi

dazol-1 25 yl -2-methyl-propionic acid methyl ester
NMP (1PN Mire- STHcEthyiifhid 8201 28) -3 hefidyl-pPaSioAfs chE. TPl &8ter 102.9,

105 vds Zgupleds, ith 2-126(3, 3 €0ifu 060-phesyhacetylaming]-pentanoic acid
to afford the title compound: Cl%x MR (00 MHz, CDCI3) 13.8, 14.7, _
18.9, 26 35.5,42 9 533,61.1,102.7, 105.3, 112.3, 1125 134.9,

138% l’ ’|? "i u ‘.....,-,, 2 '*L' 0 OREMYRNIS _s...& phshi 1-cimethy 2.
5 2-f2-(3,5-Diquoro YRIEHCA)-2 jisieethdialBamide-(2- methoxy 1
1-defeting-petitapoeit hmmndazoldﬁrwiw@@ &vﬁ&ﬂlm%&ﬁpmqfﬁa&ou-4~y:1-
amfdum@gma@awrg@@mr@mw Hhimsazaky laniisanepple
com Wlt"r\fﬁ/:lgl-B\?Sle u%g ﬁWn |)§C%I? acid to provide the title compoun
a1  EDERTEEB%E Yrie ensraog Gﬁ’“ﬁﬁ)s FRPeleB),
columng’ ¢ Xﬁfr)mm)s%it(‘mg Y4y 7930 (eptng:iBriti (et 2w IS qE] BH)LITS,
10 (m, 1H), 6.56 (m, 1H), 6.71 (m, EkBAmbi82am, 2H), 7.44 (s, | H), 7.65 (s, 1
H); 38-1a/z diaer Mt W BV ARAGIA02REA RG HHRAAGR/99PRR - 88y ropyt-

Example 33 4-(4-{2-12-(3 {H-imidazoid

5-Difluoro-phenyl)- acetvlanmg?—pen%aﬁ%%wgo}lmldazol 1 yI) benzoic

acrrHrERRpevrseE paihiid cethyiose - A imddezsictadicamide b estepladiwith
(3.5-Rifupledhweithl)Zhj2r(3y5ads Rifividre pHemy et wamMica}d eCiaNNRAG th tAHz,

15 coceffaulzhestila £oMpeUAg1CISINMT (399, MHZ scBGE3) ¥4.9, 439, ?o'%-?

s 30540 B iyt B AP b T
64 316@982 VRS- q‘n 7 ‘h%_’i 52“31 +|\11)<.: %ﬁqmé{% 4!\4_@2 Diggereomers separated using

USIHQWﬂW@@ﬁ@W@@M&ﬁﬂJﬁ@hpM@&OIM&ﬂR&% QIHmmthMl-nropyl)

pyrrolidin-3-vil-1 H-imidazol-4-i)-arpige 1
/ |1|1H
{anoic a

. )
a g4

afford the title compok ; b2 L- 13) 14.0, 18.9,
ZQZGABWG*B@EGS@MBM 83t 1dl®§tﬁy!517p3{ﬁ68d51~681-3gtﬁ}®216! -irh bR Byi)-

amideMi LolHeOwilll A-phdav-hidblByl-3éelic b3t o 48GPthbatdcdfbband: c13
NMR 488 &M%Bﬁs %%21%?% 3, % ® gﬁ"@”&@%@‘?'% Wele prepared by, o

25 .108.3, ‘i?éhZOq%E?g 04u%2tg(§h1a31 ESEI:54.2 137.4, 155.5, 163.4, 167.3,.168.6; MS m/z

509.4 (M+1).

Examgie 22
2-12-{3-Tr ;ﬂuoromethvl~phenvl}acetvlammo%nentano:c acid [1-(1, 1—dimethv!-2-

: morpholin-4-yl-ethyl}-1H-imidazol-4-vll-amide -
a0 2-Amino-pentancic  acid {1—(1,1—d|methy!—2~morpholm-4-y!-ethy|)-1 H-imidazol-4-yf]-
amide was coupled with (3-triflucromethyiphenyl)-acetic acid to afford the title compound:
Ci3 NMR (100 MHz, CDCI3) 13.9, 18.9, 25.9, 35.9, 43.2, 53.1, 55.5, 59.2, 67.4, 68.8, 105.3,
112.5, 1241, 124.2, 126.2, 126.3, 129.3, 131.7, 132.9, 1361 137.5, 169.3, 1697 MS miz
510.4 (M+1). '
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above for General Procedure B, reductive amination procedure (a): -
Example 35 20 34442-(6,8-Difluoro-1,2 3

wo 26oiaisakydro-naphthalen-2-vlamino)-pentanoviaminoi |m|dazq,lcil.mmﬂwﬁowﬁ9
yl}-butyric acid methyl ester 64
3-[4-(2-Amino-pentanoylamino)-imidazol-1-yl]-butyric acid methyl ester
was reacted with 6,8-Difluoro-3,4-dihydro-1H-naphthalen-2-one to provide
the title compound: MS mlz 449.3 (M+1) 25 Example 36 2
j4-f2-(6,8-Difluoro-1.2.3 _
4-tetrahvdro-naphthalen-2-ylamiEamsmeanoviamino}imidazol 1
vi}- &.@ﬂﬂhﬂ%v@ammmaﬁldymeﬂwbﬁs‘&ﬁanmc acid [1-(1,1-dimethyl-2-pyrrolicdin-1-vyi-
2-[4- (2 -Amino-pentanoy, @ﬂ{ﬁ;&l@ﬂgl- %l% ethyl-propionic acid
meEh esterw S reacted w - dro-1

POlS | PBFovib e R ARSI eI et o4y

H-iaphthalen-2-one td provide
amidgy Pﬂrfscﬂqu)w@ OS18:hyges-Saehdddydq Beig 248 aB3:d, tb3. &b édnpound:
C13 HGIR7(10DBUBZ 1013110979 1510 16.4,1488), 23%B524.284.6135.6, 433.%6.5. 60.7,
63.3,13%11438,338389 3116072 71658144 gy Mo 5,? /z (M+1). Example

37 2-(6 8- Difluoro-1 2 3 4- tetrahédro naghtha?en (mino pentanoic acid
1141 ethyl propyl) 35 1 H-imi amide 2- Amlno pentan0|c acid .

6,8-Diuoro-3,4ihy ot sthialasod o046 gEovide th e

comﬁmp&&é‘hw Recl@0 W9 Q%Qﬁé—%@ﬁgg -Id-l% < %ﬂ%qgls%(%zom-yﬂ- :

14.2,19.5,19 228

| ""f“'dyw%% BN B¢ e e bty 754ty 654 fom e somwpount

- C13 MR é’ ‘i‘i&ﬂ'dz 1GR3 187 1865 22.83264. 35%,G318530.8159.6, 530, 60.5, 63.3,
79.0, 1603, 1B 2,11 716D 2TAFME &iF2442MBME9.2 m/z (M+1). Example 38 5

3- 442 (6 8- D|fluoro 1.2,3,4- tetrgggy,q%%phthalen -2-viamino)- pentanoyla
) s I ester

_ Neiby 1 HIcRBLgE -naphthe 2 On to
pr%\ﬁﬁénmeelf‘%@e@mpoldndi? Olﬁrcmms(ﬂﬁ@abibimiE@@@Mﬂ-ﬂﬂ:ﬁﬂazol—zt—yf}

amldi;\?j, &&;ﬁlea&n&hz&yz%giﬁe%angﬁﬁub% e %1:19 tc;-gff?rffc[;x% t|'t\l/|escggn pound:

13C %1:’80 B SR aP % %11 ?ﬁj 9202 rg %% |£ﬁ1ﬁq§|5§eﬁ%ﬁm9”

Exam |6 3972 |f uor’o Reret
68.8, acézéa 'I|13(42;|’5&)7r‘3pyﬁ§'ﬁrngﬁ L] Aty 1)H imidazol-4-vll-amide
2-[2-(3, 5 leluoro phenyl) acetﬁmmﬁ]%@entanmc acid
[1 22 el azabddl

- gopripylamme pﬁBﬁJb-Eh .sQW o 7 '590 102.6,
L SAGTRPERIBE 1 364D [ L3 drerye ool A H gy

- amide 1 wasy qugiqd 16414 (3,5-Difluoro-phenyl)-hydroxy-acetic acid to afford the titie

compound; H_j NMR (400MHz, CDCI3) 0.8 (m, 3H), 1.40 {m, 2H), 1.48 {s, 2H), 1.70, {rn, 2H),
2.20 (m, 4H), 2.42, (m, 2H),3.58 (m,4H), 4.80 {m, 0.5H), 4.90 {m, 0.5H), 6.12 {m, 0.5H }, 5.20
(m, 0.5H), 6.72 (m, 1H) 7.08 (m, 2H), 7.39 (s,0.5H) 7.40 {s, 0.5H), 7’46 {s, 0.6H), 747 |
(s.0.5H), MS m/z 494.4 (M+1).
‘ Example 27
2-(2-Hydroxy-3, S-dimethv! -hutyrylamino)-pentanoic acid [1-(1,1-dimethyi- 2—morr:>hohn~
4-yl-ethvi}-1H-imidazol-4-yl]-amide '

2-Amino-pentanoic  acid  [1-(1, 1~d;methyi-2-morphohn-4~yl -ethyl)- 1H—|m1dazo 1-4-yT}- :
amide was coupled with {8)-2-hydroxy-3,3-dimethyi-butyric acid to afford the t:tie compolnd:
C‘IS NMR (100 MHz, CDCI3) 13.9, 19.2, 25.9, 26.4, 35.2, 35.3, 52.8, 55.5, 591 67.5. 68.9,
80.0, 105.2, 131.3, 137.2, 169.1, 173.3; MS m/z 438.2 (M+1).
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164.5, 169.1; MS m/z 450.2 (M+1). Example 40 20
2-[2-(3,5-Difluoro-phenyl)-acetylaminot-pentanoic acid f1-(1.1-dimethvl-2-

WO zoo@?@ﬁ%@m'”o ethvl)-1 H-imidazol-4-vll-amide PCT/AB2005/060659

2-[2-(3,5-Difluoro-phenyl)-acetylaggino]-pentanoic acid
[1-(1,1-dimethyl-2-0xo0-ethyl) 1H-imidazol-4-yl]-amide was reacted with
methylamine to afford the title compound: C13 NMR (100 MHz, CDC13)
13.9, 19.0, 26.5, 26.6, 36.0, 37.2, 43.1, 46.0, 53.2, 58.8, 62.6, 102.6, 25
102.8,103.1. 105.1, 112.3, 112.6, 131.6, 137.8, 138.8, 162.0, 164.5,

169.2, 169.3; MS m/z 422.2 (ME3mBlextfiple 41

2-[2 méﬁ)mammm@@mnwaﬁﬁymamml@emaw@rﬂ@mc acid [1-(1,1-dimethyl-2-
f1-(2-benzylaming; ' L4-yll-amide 30 _

2- [§L35 Di Iuorg pentanoic acid |- o
-(15TRe ﬁ B famElie- fadetByhithimidazol-

4-yil- B‘@f‘i‘?yl&?ﬁlﬁ%%‘fmm fﬁ@ﬂ@@tﬂ‘fﬂb@ﬂﬂhﬁ@ﬂg AN R (¥00idd e BB CHR)pound:

C13 MNIR (1609126, 4;12018) B69) 24,1243, 254 46 698, BAB.0102.6, 518255 0. 50.3,

67.3, 4034, 1852111341312 £112 44 22861 12855, 1&%@ 1%%}%3)09286 4

140.3, 161.9, 164.4, 164.5,169.2: MS m/z 498
PCT/I82005/000659 68 Exam

propylamlno) 1 1- dlmethwﬁmma.@hmyl}amlde

2- Bl(g‘riﬁm ﬁ: PR ﬁﬁ»ﬁéﬂéﬂam%ﬁ%‘ﬁﬁg& qu ﬁ’ﬁf azol-4-y - grogignar{hde

L 0X0-€ 1H-imidazol-4-yi]-amide was ¥
was [%’lﬁg%lmeﬁi- rofgﬂ & h%gg'gﬁc??&"ﬂ?@'ﬂt 8 WSM%%mﬁdf*t‘ﬂ?mwﬁodH NMR -
(400 Wiz 16‘5@43?'111 b51859 698, 3.480(% 41, 2-32(s, 48)02 4351 258, 3,558, 2H),4.88-
4.83 (61.2HH I .84 102161, 102 B4 103, b,680568 (h,218),16.2166 4810, 377056188 B, J =
1.7 Hg;G&Q; 46441504 18U }Jﬁﬂﬁ MS m/z 478.2 (M+1). Example 4310 -

2-f2-(3.5-Difluoro-phenvg-acet Emfnol-gﬁntanom acid fl (2

dlmethvfamlno 1 dlmeth l-e idazol 4 II amlde '

{1-(1, 1 |methyl 2 -0X0- ethyl) 1 gmg o I=4-y|] amlde was reacted with- =
dimathiiamingRlionkiediesamn uadeCdds MY o Q135 BOTbro-

e oS0 o ok S s e,

CDCI3) 13318 blfﬁ?o% ‘ffh%n% %C%?\ﬁﬁﬁﬂﬁ@ljﬁgrﬁaﬁ%adaz 7, 109.9, 112.4, 1126,

130.0,f13flj4d A8/ A62-9l- NBrbRY RE6.5, 171.4; MS m/z 409.1 (M+1).
2-[2-(3, 5- Difluoro-phenyl)- acetzi@émgg 3|qentan0|c aC|d

[1- J— Ebgl ﬂgépo-Wr!l ce I'W;h‘%

1-phenyl-ethylaming O arfof ] C :
CDC13) 14.0, 19.¢/2rBetylgropionicacid methyl sster 57 9 58,6, 58.9,
- -(4-Ammo-2-methyi-|m:dazol 1-yi)—2~methyl»propaontc ac&d methyl ester was coupled

with 2-[2-(3,5-Difluoro-phenyt}-acetylaminol-pentanoic acid to afford the title compound: C13.

NMR (100 MHz, CDCI3) 13.8, 14.7, 18.8, 26.1, 26.7, 35.5, 42.9, 53.3, 61.1, 102.7, 105.3,
112.3, 112.5, 134.9, 138.9, 140.9, 169.5, 169.7, -173.4; MS m/z 451.2 (M+1).
| Example 32 -

2-02-(3.5-Difluoro-phenyl)-acetylaminol-pentanoic acid [1-(2-methoxy-1,1-dimethyl-
ethyl)-1H-imidazol-4-vi]-amide
2-Amino-pe_ntanoic acid {1-(2—methoxy—1,1-dimethyl~ethyf)~1H-im.idazdi-4-ylj~amide
was coupled with (3,5-Difluoro-phenyl)-acetic acid to provide the title cc')mpo'und:' HINMR

(400 MHz, CDCI3) 0.85 (&, 8H, J=7), 1.3 (m, 2H), 1.54 (s, 6H), 1.65 (m, 1H), 1.80 (m, 1H),
© 3.29 (s, 3H), 343 (s, 2H), 3.53 (s, 3H), 4.76, (m, 1H), 6.56 (m, 1H), 6.71 (m, 1H), 6.81 (m

2H), 7.44 (s, 1H), 7. 65 (s, 1H); MS mfz 423. 3 {M+1).
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102.6, 102.9, 103.1, 105.2, 112.4, 112.6, 112.6, 126.8, 127.1, 128.6,
131.7,137.8, 138.8, 145.7,161.9,164.4,164.5,169.3; MS m/z 512.3 (M+l ):

wo 20555l 45 25 2-f2-(3.5-Difluoro-phenyl)-acetviaminol- pentg&gﬁﬂ%ﬁi RI]OOGRQ

(1 dimethy 3 mornholin 4-yl-propgh-IH-imidazol-4 I] amide
2-[2-(3,5-Difluoro-phenyl)-acetyiamino]-pentanoic acid
[1-(1,1-diniethyi-3-oxo0-propyl) 1 H-imidazol-4-yl]-amide was reacted with
morpholine_to afford the title compound: MS m/z 492.2 (M+1). 30
Example 46 2-f2-(3 5-Difluoro-phenyl)-acetylaminolpentanoic acid 11 (1 1
dimethyl 3 pyrrolidin 1 |- ro yll)-1B3amiiga¥ol-4-VIl-amide .
2-[2-B(5-Difiuze-phiatysaceiyasetierRMeEH Hhinol-imidazol-1-yi)-benzoic
[1-(1,1-dimethyl-3-0x0-propyf) &é‘kmﬁ’ﬁ?@i 4-y1]-amide was reacted with

yrr li% to afford the title }7bcompound (,J.S"NMR 35 (100 MHz, CDCI3) '

B IR TP ERE A5 MEthYIsesiero was muplery with02:8:(3.5-

D‘ﬂlﬂys@erw aceﬂ*zr@nsnrsaeztansm 8citieo. effareotine NiB rmAdEa: (N43) NV (100
MH2006/092864,POTBRA0%990628, 69.4 amplets 8-fo8Difue0-13 3, 1124,

t % a n
eI AT 1, i
miz %[ NH i -dimethyl-2-pyrrolidin-I-yl-ethyl)-1H-imidazol-4-yl] 5 amide was
reacted with 6,8-Difluoro-3,4-dihiamiie-2dhphthalen-2-one to provide the
title  CoIREBAMINGHS MU0 MBCIG EHoIRid19- ﬁ&@n&étﬁwé@_@m

267, 28.2,28.3, 28,8, 28,90 29, A%\ Bedbufon 30.0n GALL. 52.6. 56.0
59. .5,110.7, 131.1, :
A YRR TP S T prphd AErpige was coupicd with 2-

i2-<325(§f@ﬁf@r@hﬁw&rﬁ%mmm)psemwadm afiqrt! thelititietirohDEuroliGIrBINMR

 (100Wileth GPCI3HHntdE0l-28\6 BRmise L I5mjra:pesian s A0t .3, 63.5, 68.3, 1028,

102.B-(d3l1dHoe @i Ry elidingrylsetind); Lingimidagok 44l é"?&esw Ji MS miz -
476. kleﬁfR?éj with 5-Chloro-indan-2-one to provide the title compound: :
100 MHz, CDCI3) 14.2, 19.5, 24.3, 26.6, 26.7, 36.4, 39.3. 398 '

40.8haddowing Eeripisy wee mreperesy 3 TRfiBds @alonpes iol #EO described
_abm@zf@r@ﬂ@&gl’rbzwraslr@dﬁﬁaarﬁﬂ&dn 2%, 172.0; MS m/z
458 4 (M+1). Example 49 2- (md@;h,%ﬂéag@lno) pentanoicacid 11 (11

lé\,/b%lpo\ﬁr)r_ql 41 rah na 9J;§' :leo?rgegtt%n%vlaﬁ:nol-amudazol 1-
[1-(1,1-dimethyl-2-pyrrolid#4 HGREYIe gz 0l-4-yl) amide was
rea%{édanﬁml@rﬁd@ﬁ@%&mmhmﬂ@ﬂobmﬁemwnpmum 6ei3/Nddigr (1@ reacted

with DHDIGRCA L o9 Paphitidh Lo 6, S‘i@wﬁdé%@ tﬁ%%ﬁ%&:&g OMS miz

a0, B 73, 104.8,124.9,

Examgle 36
2-{4-[2- (6 8-Diftuoro-1,2,3 4-tetrahydro- gmaphthalen—z-viammo)—nentanoy{ammol imidazol-1-

yl-2-rethyl-propionic agid meth)d ester
2-f4~(2-Amino-pentanoylamino}-imidazol-1-yi}-2-methyl-propionic ‘acid methyl estér_
was reacted with 6,8-Difluoro-3,4-dihydro-1H-naphthalen-2-one to provide the fitle compound:
C13 NMR (100 MHz, CD30H) 13.0, 18.1, 24.5, 25.4, 25.8, 27.5, 32.8, 53.1, 63.2, 57.9, 64.7,
100.8, 101.1, 109.9, 110.4, 110.8, 1158 128.4, 131.6, 132.3, 139.1, 1393 159.5, 1*602_

1 166.8, 171.2; M8 449.3 m/z (M+1).

_ Example 37 ,
2-(6,8-Difluoro-1 ,2,3.4—fetrahydro—naphtha!en«2~yiamino)'-pentanoic acid {1-{1 uethyl-,nrobyl)-

1H-imidazol-4-yil-amide -
—Amuno-pentanorc acid [1-(1-ethyl-propyl)-1H-imidazol-4-ylj-amide was reacted with
6,8-Difluoro-3,4-dihydro-1H-naphthalen-2-one to provide the titie compound: C13 NMR (100
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125.0,126.7,126.8,131.2,137.4,141.2,141.7,172.2; MS m/z 424.4 (M+1).
Example 50 25 2-(6-Fluoro-1.2.3.4-tetrahvdro-naphthalen 2 vlamino)

wo 200889aRQic acid t1 (1 1 dimethvl 2-pyrrolidin-1-vl-ethyl)-1  pe1/iB2005/6000659

H-imidazol-4-vll-amide 2-Amino-pgntanoic.acid

[1-(1,1-dimethyl-2-pyrrolidin-1-yi-ethyl)-1 H-imidazol-4-yi]- amide was

reacted with 6-Fluoro-3,4-dihydro-1 H-naphthalen-2-one to provide the

titte compound: C13 NMR (100 MHz, CDCI3) 14.2, 19.6, 19.6, 24.3, 26.6,

28.1, 28.3, 29.2, 30.1, 30 35.9, 36.5, 36.6, 36.7, 53.2, 53.4, 56.0, 59.1,
MHgCR@E)7 06% . 31-104472.164% 19 $238.2 £6.9, 2P174 BS-$129%5. 220365536 6, 51.9,
52.3,3802, B3(E,7/62.30180130.80.83101,21 3D462,1803, 138.4, 1608],1162.5,18.5, 132.4,
13719488 M9, 186 {Bbtd) 1 E2@Mese5172 4616010 qrs 23,2 myz )

A-tetrahvdro- naphthalen 2 ylamln%é)egtggmc acid [1-(i 1 dimethvl 35 2-

rolidin-1 vi- ethyl) -1H-imidazol-4 -Amlno pentan0|c acid
_3~ J2r(.81iaiip Sovidglpdig-aanil g ins1)A HieiBing idazol-1-

reacted W|t chloro wﬁwmh@ﬁm@m to pr0|e the title
WO 2P0p!! Qﬁmﬂﬁéﬁéﬁmﬂw%% 79 EP@%QWQU@J@&MN% Wester was

rescib vy EEptie S limyedh Bl oanieien 28 0 s e i, dompoune:

C13 b8, (19%'°.’H21é%53¢'3_)30481 18772196119.6138.8, B3, 29872961985, 47.2, 519,
52.1.38.0, 5672, 40 | S0rdz Wn214 10014, 1)1 EX 13 5275 24(@ 8: DeheBaledz (M+1).
3.4-tetrahvdro-naphthalen-2- yIanEMnggnmc acid 11-(11
j \ -Imige
&

iSO [clmvlamino-‘i.'l—-

H- |m|dazol 4-y1J amﬂ@ﬂ@%ﬁﬁ&éﬁvﬁwﬁ '
6,8-BiPhideEidanihpueoyDHoetyintivadi peBtamictoapkd vitlé thadtiblethyi-2-oxo-ethyl)-

* 1H-RNERROUNG-GARNMER (L0 RERGIE R khiRelB arfdRl the fiid &fipound: C13

ol Bt O ot ST P e e e,
1029318 1543,11 37311 3827 UG, 1729, WroTa, WS mI2%66 181 808581, 164.4,

164.0M%60. 1EMSmited66.2 (M+1}. . -
2-(5,7-Dimethyl-1,2,3.4-tetrahvdrgeaaplathglen-2-vlamino)-pentanoic acid

[1-(11 lé @'@%@’h&opé/ Hﬁ’éﬁbﬁ i:%&lv?gm%ﬂnenl%%za%cﬂ l¥ Iha’m&imethvi-z-

2-Amino-pentanoic acid
[1-(1,1-dimethyl-2 SRS RTHER AR
reaat&(wwm@nmnyl)—aaawlﬁwm-aemmtmr{*ecmnedtmmmemmyn._ -

| H- e epaIPERecCA3NMRGHORM MBS RIGHR. hAaiokd e 116,3hBound:  C13

NMRZ 6’0 Kﬁé’ 8@0@3)2553@ 2%.6; z%%gzé”é %6%73;%- 3’849 1;’3,60055?332 28.8, &961 102.6,

67.3,104.7, 127

02 3311"% 1§9511 1587 1§8 2 1%‘7% ’ﬁfs‘%% éﬁi%/l% 29688 ?(MQE)B ‘V‘S miz

422 Z(Mniple 54
Examgle 41
2-{2-(3,5-Diﬂuom—p%‘envﬂ—aoetvlam;no}-pentanéic acid f1 -{Z-benzyiamino-_‘l A=
~ dimethyl-ethyl)-1H-imidazol-4-yil-amide o
-{2~(3 5-Difiuoro-phenyi)-acetylamino}-pentanoic  acid [1-(1,1-dimethyl-2-oxo-ethyl)-
ﬂH-imrdazoM-yl]—am:de was reacted with benzylamine to afford the fitle compound. c13
NMR (100 MHz, CDCI3) 14.0, 18.9, 26.4.'26.5, 36.0, 43.1, 53.2, 54.1. 59.0, 59.3,.' 102.6,

- 102.9, 103.1, 105.2; 112.4, 112.6, 127.2, 128.2, 128.6, 131.7, 137.8, 138.8, 140.3, 161.9,
 164.4, 164.5, 169.2; MS m/z 498.1 (M+1). '
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2-(1 23 4-Tetrahydro-naphthalen-2-vlamino)-pentanoic acid [1 (1 1
dimethyl 2 pyrrolidin-i-yl-ethyh-1 H-imidazol-4-yll-amide 25

wo Zidpingsrentanoic acid

[I-(1, 1-dimethyl-2-pyrrolidin-1-yi-ethy}) - 1H-imidazol-4-yl]- amide WA§2005/600659
reacted with 3,4-Dihydro-1H-naphthalen-2-one to provide the title

compound: C13 NMR (100 MHz, CDC13) 14.2, 19.5, 19.6. 24.3, 26.6,

28.0, 28.3, 29.5, 30.5, 36.5, 36.6, 36.7, 37.5,53.3, 53.6, 56.0, 59.1, 60.4,
60.8, 67.3, 104.7, 126.0, 126.1, 126.2, 128.8, 128.9, 129.5, 129.6, 131.1,
134.8, 135.3, 135.9, 136.3, 137.3, Ef2ngidd@ mlz 438.5{M+1). 30

Example 5@}2(@'@%&9&1%&1%) acetvlamxno}—pen%g%%?fl%wm
4-tetrahvdro- -o"“, - Iq_ im -pentanaqic acj . ) _

4

dimethvl-2-pyrrolidin '

2. Amf?‘uéz gp‘%%%ieraaaenyi) acetyiamano}—pentanosc ac:d [1-(1,1-dimethyl-2-oxo-ethyl}-
1lﬁimiz;;g‘mg!;jﬂmpym;gz?jbzz;mmgldﬂiﬁ&.I%%M? gﬂﬁa?mige Waégorﬁ the title:
cdiRp6LRE: WihBNRRO P8y P1ild-ng ré 40'59‘?553 f VIgedNe 4, 632,

ie N 1 4 2.1 4
5§2§6 o D B S P 0 3 b 6, 1064,
16 160% 188:3 S Bz 6782 1P, 126.7, WO 2005/092864 -

PCT/IB2005/000659 71 126.8, 12&xamblu6, 131.1, 132.2, 132.7, 135.7, . _

136.0, 1242331546ifluckBORerdi%SethbmRoldenilaid 89PN M Example. , .
56 2-r2-(2-Fluoro- phe%%%-gi-mE §$h§ -ﬁ_r\agﬂéﬁ-gen anoic (1

1-dimethyl 2. 5 pyrrolldif-f=vi- ide
o Anfié bt eﬁ@ﬁg&@de{@nyl)»acetylamano}—pentanmc acid {1-(1,1-dimethyl-2-oxo-ethyt)-

1 "{‘lﬂffa]?%ﬁ‘lléfifﬂﬂ"ﬁ%mﬁlI@W@Wmhﬁmmmb%}daﬁﬂdﬁwvﬁnpwm c13
Nnveacteo wita, 1o(Beryarnen heny/ 28I PPERz2 006, 124p50Yisle 188 1ilgg 2 6o o 1029,

toSOMPRUNG 3 3 SR GI00 Wz, GREI A £ d0ig, 194, 202 2L s |

24.3,26.6, 36.1, 36.5, 37.1, 37
104.7, 115. 4 115 6, 124 1, 124 Z—E}.‘QMS 2.128.2, 10 131.1, :
301G i-Aeptah gl adidt FEXANMAeBRVL-2-(1-phenyl-

2- rll Methyl 2 (34r|fluof anel ﬁhé{m -Jpgatanoic acid fl (1 1
dlmeiqﬂ(@aomeamrbﬂexh?ﬁa\éﬂ,mwBie%%é%{o‘%cy"c"%‘é“' E

-(1,1-dimethyi- 2~oxo—ethy{}--

’“ggé“ % 7S e th PR A ehite assompound:
H”ﬁ%siiﬁmk%}ém@.tﬁﬁ%m%mﬁmzaem 46.provide ghe, tBkes, 58.9,
102611981 d0S13 NISIR, (1004MH2. 6 DEI3) 14608, 14272.119d8 693120937, aé 138.8,

1424, 1624, 362@&6%%%6%%%%%%%(1@ 654 6,55.2, 56.0, 59.1, 60
61.1, 67.3, 104.6,. 104.7, 123.4, 126.2, 129.0, 129.2, 131.1, 133.0, 1372

140 1, 172 3 MS m/z 494 3 (M+ 58 20 X5 7 leluoro 1.2,3

| dlmethyl 2 pyrrolldln MM@M@%@@%

2- AMQM@GQ&Q—@E&yI)—acetyIammo entanoic aclld {1 1, z;r‘ndl glewg-&bxo-propy;)..

lidin-1- H-imid
e IR SRS i eisien Sobnommantoss
Example 46

2-[2-(3.5-Difluoro-phenvi)-acetylamino]-pentanoic acid [1-(1. 1-dimethyl-3-pyrrofidin~1-

yi-propyi)- 1H-:m|dazoi-4-vl}—amade

2-[2-(3,5- Dzﬂuom~phenyl)—acetyiammo]~pentano:c acid [1-(1, 1—dfmethyi-3~oxo-propyi)-
1H-imidazol-4-yi}-amide was reacted with pyrrolidine_to afford the title compound C13 NMR
(100 MHz, CDC!3) 14.0, 18.9, 23.6, 28.4, 28.7, 36.0, 42.1, 43.2, 51.3, 53.1, 54.4, 57.5, 1030
105.3, 1124, 112. 8, 131.2, 137 8, 169.0, 169.2, MS m/z 476.2 {M+1).
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compound: C13 NMR (100 MHz, CDCI3) 14.2, 19.6, 19.6, 20.6, 24.3,
26.6, 28.4, 29.3, 36.5, 25 36.6, 37.1, 52.6, 56.0, 59.1, 60.6, 67.2, 101.3,

WO 200804988441.2, 131.1, 172.3; MS m/z 474.4 (M+1). Example T/IBzﬂU 10%6,,9

2-(6-Bromo-1,2,3,4-tetrahvdro-naghthalen-2-)4amino)-pentanoic acid [
1-dimethyl 2-pyrrolidin-I-vi-ethyl)-1 H-imidazol-4-VII-amide 30

2-Amino-pentanoic acid

[1-(1,1-dimethyl-2-pyrrolidin-1-yi-ethyl)-1H-imidazol-4-yl]- amide was

reacted with 6-bromo-3,4-dihydro-1 H-naphthalen-2-one to provide the

title compound C13 NMR (100 MEENIEeRAR) 14.2, 19.6, 19.6, 24.3, 26.6,

27.8,2 3

60.5, 60. 7 67.& . .

131. 7 2.127.3 =4, MS m/z -

516, g %ﬁrg’ 3H %ﬁé v HEbkdimighazol-4-yi)-
amidlg yyas (ée%ciﬁmerﬂ Bﬁeﬁwﬁ%@rﬁﬁr&mmrqa@maammz;m tedisraiiayl Be fitle
COMpRHONiF 13 WASEN(IDA Mi-bmitineus) Al ar@@ezaﬁ\%@@@@t%@*cﬁ%’ 2833, 28.8,
28 .61 4.4, stiraethyd:; %@wr@ildl%:;lé/la%teyggwgqu 5’7% ﬁ Y3311 1013,
104r§aq%d5w,% g: gapllflltﬁnf 6pq N%) acetaldehyde o browde the i

compound: C1 0 CotiMS/e 416:3 (M1}, 26.7, 36.0,

36.4, 50.0, 56.0, 59.1, 63.1, 67.2 Examol 492 1, 102.3, 104.8, 111.5,

111. gimmmumaaems&aa&@ﬁmm.ﬁeﬁﬂé ByrrdlIG: %,x_emvn-

4214}246 (M+1). Example 61 1(3,.{_","__*5%@%&#:?.@?% d 111

en thyl-ethvlaminol-pentanoic aci

%e %%t?]ldlg 25!’ gy{/ér)?dgl%m Vl-e f/ ﬁﬁy&%ay&r ifiarhideethyl-1 H-imidazol-4-yi}-
ami K’r%&‘fr{gaﬁgqﬁaﬂglg-&gmro-mdan-z-one to provide the title compound: C13 NMR {100
MHZ1GROI3YIA&NIA-- B BolRGUS. g 7o Bvk)- S6ismislazabe- b @fﬁtﬂé W35 502, 61.4,

67 3etmtal wat)1]-(352difusm-Rhe Ry QPP p de the title
172.89MEWRd A AAMR (100 MHz, CDCI3) 14, On%lolz 1 1?@92 0.f3% 1438,
21.1, 24.3, 26.6, 36.1, 36.6, 43.6, 15 44.1, 54.4, 54.9, 560 59.1,59.1,

60.9, 61.1, 673 101.8, 101.9, 1@@9&9292 102.3, 102.4, 104.7, 104.7,

112.0 &mrkﬁtﬂwmz@wmﬂia@mp%&&nlﬁ% Bthyl)-1H-

143.1, 143.1, 161.8,16Z0, 1pdiduzbfd-th.dfud, 172.4; MS m/z462.4

(Mt ”hiig S% (o] ; .

i d J’g lellil oglﬂ%?% 4ate'fjrah(/d$g) Tnglp ?Me%wpf(ﬁﬂ?mHoyiﬁg?ﬁéﬁﬁti"%féﬁim” Vf}"
eé%""'%&el??ﬂ?%.&hf&?%d@.|ﬂ%ﬁﬁrae SomPRHONpeFtnOIMBCIE00 MHz,

cbe ) (E‘@t {?Efé‘)ﬁﬁ) 26168z IEKy IB@Enide. oS easter) @ilh, 67.3, 104.8, 124.9,
125.5 RO uane3ihydndH-rnphibalenoneie poyile g lje

compound C13 NMR (100 MHé,xglggg %3 10.9, 14.1, 14. 19 5, 19.6,
28.2, 3.9 296,29 26519 52.3, 601 606 62.9,

o ‘_.-.v“ AR )

m@-{\Mmﬂz)péﬁfmmiic ac:d [1-(1, 1—drmethyt—2-pyrrohdm 1-yi—ethyl) 1H-imldazo!~4~yi]-
‘amide was reacted with 6-Fiuoro-3,4-dihydro-1H-naphthalen-2-one  to provide the title
compound: C13 NMR (100 MHz, CDCI3) 14.2, 19.6, 19.6, 24.3, 28.6, 28.1, 28.3, 29.2, 30.1,
35.9, 36.5, 36.6, 36.7, 53.2, 53.4, 56.0, 59.1, 60.4, 607 67.3, 104.7, 104.8, 112.9, 113.1,
114.8, 114.9, 115.0, 115.1, 130.2, 130.7, 130.8, 130.8, 131.1, 137.3, 137.8, 138.1, 160. 1,
162, 5 172.5; MS miz 456.4 (MH)

Example 51 51 .
2-(6-Chloro-1,2.3 4—tetrahvdro-nqphthafen—2~vtammo)—pentanosc acid [1-(1 ‘I-dlmethvi—

2—pvrrol;dfn 1-yl-ethyl)-1H- :mldazo!-tl—vn-am:de :
2-Amino-pentanoic actd {1—(1 1»d:methy! 2-pyrrohdm -1-yl-ethyl)-184- :mldazol~4-y!]- '

amlde was reacted with 6-chioro-3 4-dihydro-1H-naphthalen-2-one to provide the title
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Separation using Chiralpak AD column, elute 85:15 heptane:ethanol; flow
Rate 275 mL/min. Example 63 2-(6,8-Difluoro-1.2 3 4-tetrahvdro-n
hthalen-2-viamino)-pentanoic acid 11 (1 1

W0 20 ﬁ%’gﬁ%‘ f‘3 -morpholin-4-vi-propyl)- ;“H -imidazol-4-v11- am.de"ﬂ""?“"s"““’659

2-Amino-pentanoic acid
[1-(1,1-dimethyl-3-morpholin-4-yl-propyl)-1H-imidazol-4-yl)- amide was
reacted with 6,8-Difluoro-3,4-dihydro-IH-naphthalen-2-one to provide the
titte compound: 13 C NMR 14.2, 19.5, 19.6, 28. 2 28 3 28 5, 28.6, 28.6,

coraBelind8- S ANKR P80 RIS, &90% 36:6, 398, 06957z§1%5§g % 300,

36. ?183599 0388 ?i%?lg‘%ﬁs%% 3‘551 @ i%é178415261§ 81»65 § 1@6 mzé MRz 1287,
13056418076+ 131 B 433 o5 A2 963 RO 371821 008B B9 7234 BABM{IE 4 {M+1).

2-(6,8-Difluoro-1,2.3.4-tetrahvdro-paphtkaden-2-vlamino)-pentanoic acid

f1-(11 ﬂ@@lbwﬁ%mqf@B‘H'&T%Nb&ﬁ‘xgoﬂm%z'éﬂ'ga% n|1%o\5l,|ogn algglc acid {1-(1, 1—
2-Amino- pentaé}omﬂ? g i} p _

[1-(1,1-dimethyF2=moTptn : amidede was
reacteOWRABSBIERATor G- dhyuﬂodmnﬂﬂmﬁmwmm1mm:pmmmwy{}-

amititewesmpodtad: Bitase&ERBb 2RI, 1HRpRRISAERS & 3Rdide the tite
corr;fy%l?m§6§‘i§&-laR5@&) 5@2 C%!% QZ? ’@3859 é(%l% :;' % %&%J%Glgég 5, 28.5,

34. (5212’76 ?32 % %]éés%‘?g %‘ D%[a%’gg gg*ﬂ%% $012971,1127.2, 127.3,

13144 8151 31313581 §710.1185.5; (BT Ba/43800. A TY 2CNiAR S MSSing H06.4,

508Krtivdsil TBB 10 column, elute 95/5, heptane/ IPA, flow rate 85 mi/min.
Example 65 2-12-(3,5-Difluoro- -PRSL %@ggtylaminol pentanoic acid tl-11

By e T

[1-(1,1-dimet gy lic hid g tion y3-aidaeacted with

T DAy lieRRataE (0 aford {ﬁhé ﬂ%meﬁm&wﬁms@ﬂﬂ%&%@immM -
amideDkals3} datbRd 16, BA-dir&r91-8@-2in3arB- 1#+BrbpRtrdier2-9n2 % é)ﬁ&%b the title

Bl St ) S L

. 307 |\ﬂ je_s) ?&én?pﬁé’ﬁ%% ge(g B39 PD4 60.8, 67.3, 104.7, 127.9, 28.0, 128.6,
$128. Lt&r‘ahvd?d Aaphitifald B4By EBHIN0) ASeht4BBIE, aerﬂ:{ﬁ(ﬂa]s 172.6; MS miz 466.5

(M+'qlmethyl -2-momholin-4-vl-ethyl)-1 H-imidazol-4-yll-amide’

2-Amino-pentanoic aC|d [1 (1,1- qé% E)él-éa-morpholm -4-yl-ethyl)-1
H-imidg 9I' reac e Wi -chhloro -3, 4 d|hydro -l

H-nap _
' CDCI3) 14.2, 19.502%lifirpd-g Qirhick anié e
55 5,588 HEBBE5, 6D, mma,.a@@my@mmb&z 3. ylaaﬁﬁymmdazou-yq_ |

amldé%greéé%&wrjt@% 2. &WJ@I @%phthalen-&one to provide the. title compound: C13

NMR (100 MHz, CDCIS) 142 19.5, 19.6, 24.3, 26.6, 28.0, 28.3, 29.5, 305 36.5, 36.6, 36.7,
37.5,83.3, 53.6, 56.0, 59.1, 60.4, 608 67. 3, 104. 7,126.0, 126.1, 126.2, 128.8, 128.9, 120.5,
129.6, 131.1,134.8, 135.3, 135.9, 136 3, 137.3, 172.6; MS m/z 438 5{M+1).
- Example 55
2-(6- lsonropvl 1 2,34 tetrahvdfo naphthaienﬂz-vlamsno)-pentanoac acid [1-{1.1-
dimethyl-2-pyrrolidin-1-yl-ethyl)-1H-imidazol-4-yll-armide '

2-Amino-pentanoic  acid  [1-(1, 1-d1methyl -2-pyrrolidin-1-yl-ethyl)-1H-imidazol- -4-yl}-

amide was reacted with 6- Isopropy!—3 A-dihydro- 1H—naphthalen—2~one to provide the file

- compound: C13 NMR (100 MHz, CDC3) 14.2, 19.5, 19.6, 24.3, 26.6, 26.7, 28.2, 28.5, 29.6,

30.6, 33.9,. 364, 36.5, 37.3, 53.4,_53.8. 56.0, 59.1, 60.4, 60.8, 67.3, 104.7, 124.2, 126.7,
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2-(6,8-Difluoro-1,2 3
4-tetrahvdro-naphthalen-2-vlamino)- 4 ~methyl-pentanoic acid f1-

WO 2Gé:l.fé?mnoethyl -2-pyrroiidin-l-vl-ethyl)-1 H-imidazol-4-yil- am|deP?()TMBmowm}m9

4-methyl-pentanoic 71
acid[1-(1,1-dimethyl-2-pyrrolidin-1-yl-ethyl)-1H-imidazol- 4-yl]-amide was
reacted with 6,8-Dichloro-3,4-dihydro-1 H-naphthalen-2-one to provide the
titte compound: MS m/z 448.4 (M+1). Example 68 2-(6,8-Difluoro-1.2 3
4-tetrahvdro-naphthalen-2-ylamino)-N41-(1 1-dimethyl-2 35

126P6/rﬁ%jéﬁ%kaeﬁ|%\vﬂ 14hbimigazel-dyll-prapignamide

2% d’ld i i ?jfngtzhg]l %ﬁzsgrrgsl%k] r‘il%aBetﬁﬁ?g 146.7, 146.8, 172.5, 172.6; MS
I—A[ imidazol- 4 -yl]-propionamide was reacted with
6,8-Dichloro-3,4-dihydro-1H-naplEkeiexekdne to provide the tltle WO

- 2005/022862-PGIHBASAFI00NEH- zﬂn@emiaayaaqtmu&_@{&@@ M'ﬁlg{hybz—
52.3, 55. :

- CDCI3) 20.5, 24,2, 08 6478124 88r5h. 41 231, %%06 110.8,

156.0, 56.0, 59, '
11821 igh-pe ﬁ%ﬁf%ﬁs@@dl5é1é&é~f@ftfw§m@~dm -Hrathhe! B-iidazol-4-yil-

amn@(ymgaggag with 1-(2-Fluoro-phenyl)-propan-2-one to provide the fitle compound Ci3
NMR(8)8-DHiy it DD, 3¢t etva vd9- ae@&a@%ﬂl@@@@bﬁ%&@% ACY 3 538,

- 54.3(1420disagihytgning 169'@91‘152/'7etf‘13§)41'11] Jazal-A-y 6.1,.128.2, 128.2,

i I 3 A-tetrahydro naphthalen-2- ylan’uno) pen ahoicacid
131 %I(ﬁ%%l—‘rréet%'ﬁ-"%: asgtﬁyf) 15 Mﬁdﬂ%ﬁﬁﬂyﬂ) (Miridle was reacted with
dimethyl amine to afford the titleExamplafird: C13 NMR (100 MHz,
CDW(Strm&o%ﬁw%@nﬂﬁéﬁﬁ_&ﬁnaﬁﬁnd&ﬁ%@d 208,128 Bethivi-

36.6, 48.0, 52.3, 5. 104.6, 110.7,
13]22 137.3, 159.

e PaRnge o

48.4 (M+1).
{§1ethyt 2~pyrrohdm- ~yl-ethyl)-1H-imidazol-4-yij-

| am'd& té‘fﬁéh\fa?&‘ﬁ%pmﬁmédﬁzmﬂaﬁﬁﬂﬁw%@m}mp@ram@ml provide the title

compbiediz 61t BERMREOY MISIECDBI3) 14.0, 14.2, 19.1, 19.5, 20.0, 21.1, 24.3, 26.6, 26.6,
36.1 A3 (248500 REBIAG ORI iBY-IBU0RZEN 4 36%*?%%%0%% ml%ﬂ‘?" TS 12622,

129, lyquéezaqup,l V\‘Iég dg ’ai} %ﬁ §33 1Z%lhygf)g-l H na hthalen 2-one’t6 provide

the title' compoun
2-(6,8- D|fluoro l,1- dlmethyl -1 2 F£xample 58 _
¢ Zisttahviho)-BphteneaicagEhB0)betkancic acid [1-(1.1-

; _dimethvl- ZM@M@MW iiiderak gl AN mide
ac
@11}!191 %?%%%h%%%é% rreg?]gm eE etﬁﬂeiwk%ﬁyn st yTY"‘?'mé {hsiidazol-4-yi}-
%Br%*f&'?rat Eiprdra-tnarbtaprdpme dremesite tee title
compgffodd @18 MR GHIO Ol CDI3AIN MR (1O MIA B, CDE;13).3428,61 2244 18578, 36.5, |

36.6, 2.5, 32.6, 84.8, 89.B, 68%,3626,61 424 4.5, 39172 34,1377, §8|\93‘¥§é3’4744
1476, 56.0, 59.2, 60.7, 62.5, 63.0, 65.6, 25 67.3, 104.7, 104.8, 111.0 |
110.2, 112.5, 131.1, 131.2, 137.2, 172.2; MS m/z502.3. (M+1). Example

72 2-(6-Isopropyl-12 3 4- tetrah@@'—’&%@alen 2-ylamino)-Dentanoic acid
[12-(6-Bromo-1.2.3 4—tetrahvdro naphthaien-z-vlammo)—pentanmc acid [1-(1.1-dimethyl-

2-pyrrolidin-1-yi-ethy)-1H-imidazol-4-ylj-gimide
2-Ammo—pentano:c acid™ [1-(1, 1—d|methy!-2-pyrrohdm -1-yl-ethyl)-1H-imidazol-4-yl}-
amide was reacted with 6-bromo-3,4-dihydro-1 H~naphthaien«2—one to provide the title
compound: C13 NMR (100 MHz, CDCI3) 14.2, 19.6, 19.6, 24.3, 26.6, 27.8, 28.0, 29.1, 30.0,
36.0, 36.5, 36.6, 36.9, 53.0, 53.1, 56.0, 59.1, 59.1, 60.5, 60.7, 67.3, 104.7, 104.8, 119.6,
119.7, 129.0, 131.1, 131.1, 131.5, 131 6, 133.7, 1342 127.3, 1373 138.2, 138.5, 1724
172. 4; MS mfz 516.3, 518.3 (M+1).




10

15

20

25

30

35

dimethvl-2-pyrrolidin-I-vi-ethyb-1 H-imidazol-4-yll-amide
2-Amino-pentanoic acid

WO 248s(dodggimethyl-2-pyrrolidin-1-yl-ethyl)-1H-imidazol-4-yl] 30 q;@p@ﬁy ,090639

reacted with 6-Isopropyl-3,4-dihydrme-1H-naphthalen-2-one to afford t

titte compound: C13 NMR (100 MHz, CDCI3) 14.1, 19.5, 19.6, 24.2, 26.6,
26.7, 28.2, 28.4, 29.6, 30.6, 33.9, 36.3, 36.5, 37.2, 53.4, 53.7, 56.0, 59.1,
60.3, 60.8, 67.3, 104.6, 124.1, 126.7, 126.8, 129.5, 129.6, 131.1, 132.1,
135.7, 136.0, 137.3, 146.7, 146.8, 172.4, 172.6; MS m/z 480.5 (M+1). 35

The following examples were preagdgisisrg General procedure I: WO
2005/:9%2%?5 BWJJ@%QQ@Q%W&HI?\QI %)é%[n (lj.?(.‘.?a%ld J1-(1,1-dimethyl-2-pver fidin-1-

2-(6,8-Difluoro-1.2.3.4-tetrallydro-napmnaien-Z-yfanmno)-pemariorc actd

(2 hvdroxv-1,1- dlmethvlyé-t?'.t;’. ¥y 1 H-imidazoldalisarmida e

2- {4%2‘5(8“80’['9#@@13931 2Bid-tefialfytrimuipiR e @iianyira)ymerHanmidaol-4-yl-
ammlthSrﬁﬁuﬂaz@h{hy@%mmﬂwbwmp&@@ﬂéﬂ?&gy!oeﬁ%mﬁ@%@ﬁ&@%@m ound:

cr RIS S aeln e RPN PR ATEITES S WY v
058" 11983 § éé’g 2618:8d %136 1873 1435.718R% 18010, 66 6-, 164.6,
1716’@ MPoEz 166.8(M610, 101.3, 104.6, 110.5, 110.6, 110.7, 110.8, 117.9, :

118.1, 118.4,118.6, 131.2, 131.35xbadbid, 6’1137 4,139.5, 139.6, 139.7,

162.2,

2-f2-(3.5- D|quoro- enyT-ace 3 4-yihanpide
1H %wa:w:amd@cud {1-(1 1-dimethyl-2-pyrr0hdtn -1-yl-ethyi)-1H-imidazol-4-yi}- .

amdé-{@@Zré&;ﬂeBlWﬁbrWﬂyﬁ)cﬁﬁ@N&mmMﬂmw lRnpRRIEaER:- LY hpound:
C13360€ ﬁ@@' Mﬁz”@ﬂbih?%lé?b wasjregiserhusing |-AH 10 ﬂ?%% ﬁ%‘% 36.6, 436,

R e e L ey

- 104, ?[321‘21*17‘361 2121 621641521%13%?1 W2RS HR4381 25M81)1 ,Emrapmsmzm 1_
143.12 468 58D 0 phenyheatetviamirt -pansnniciagid fk+¢2-hvdroxv 1 1 B

dimethvl ethyl) 1 H 20 imidazol- A}:—gé gg

pentanoylamino}-i |m|dazol 1- o
-e-ylamingl-pentagai id 1-eth

the title compound: C13RIGR YR 2T _ :
35 B;Api8-58r2arg8:Sacid {1, (1621 m;s)‘mmake&@mé&ae m ﬂeacted with -
6.,8-Dlkisho- i%y&%ﬂ-ﬂi-ﬂaaﬁhlhalé&ﬁoﬂ@%7 r%%@th’e%&cé%&m@%m NMR (100

MHz ]@669)?%”%19? B3 493 2,0 ,@'}5'51%8':6@?9 e%gc ?’d 298 2R0u5 366 519,

uQro- eny )-acetvlaminol-pentanoie

52.3 (ﬁ%gtrﬁﬁ Br&Bet) 190ifnidA2S1-AVii2art i 110:5, 110.6, 110.8, 118.2, 118.5, 132.4,
137.3 138 8:[1335- 18880 r5DBen§h- -hctdglantiie.2, 172.4; MS 419.2 m/z (M+1); Chiral

| Sepa@hﬁaﬁlﬁﬁgmwlﬁ@kwm%ﬁmﬂﬂ@@te 85:15 heptane:ethanol; *Flow Rate 275 mL/min.

: - Example 63
2-(6.8-Difluoro-1,2,3 4~tetrahvdro-naphthalen-2-viam1no) pentanoic acid I'! -( 1.1~

dimethy!-3-morpholin-4-yl-propyi)-1 H-imidazol-4-yil-amide
2-Ammo—pentanoac acid [1- (1 1-dimethyl-3-morpholin-4-yl-propyl)-1H-imidazol-4-yl}-
am:de ‘was reacted with 8,8-Difluoro-3,4-dihydro-1 H—naphthaien-Q-one to provide the title
compound: 13 C NMR 14.2, 19.5, 19.8, 28.2, 28.3, 28.5, 28.6, 28.6, 28.7, 28.8, 29.7, 29.8,
30.8, 36.5, 36.6, 39.8, 52.3, 52..7, 54.0, 57.2, 57.3, 60.3, 60.8, 67.1, 100.8, 101.1, 1013.

1046 104.7, 110.5, 110.6, 110.8, 110.9, 130.5, 137.6, 137.7, 139.9, 159.7, 162.3, 172.3, B

172.5; MS m/z 504.2 (M+1).
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30 methyl-butyric acid methyl ester was reduced to afford the title
compound: C13 NMR (100 MHz, CDCI3) 14.0, 18.9, 26.2, 28.8, 29.3,

. 200%%.3]2?? 1,44.9,53.1, 57.5,58.2, 103.1, 105.2, PG RB2005/000659

112.6,131.5,137.7,168.9 ,169.7; MS 423.2 m/z (M+1)
2005/092864 PCT/IB2005/000659 76 Example 77 2-12-(3
5-Difluoro-phenyl)-acetylaminoj-pentanoic acid (1-piperidin-4-yl 1 H
imidazol-4 vl) amide
4-(4-{2-[2+(3,5-Difluoro-phenyl)-acetylamino]-pentanoylamino)-imidazol-1-

yl) 5 piperidine-1-carboxylic acidEgg%B%tgl ester (1.1g, 2.1 mmole) was
dISSO|V d|n 20 mL of meth Iene chiori and 1.6 mL of trlfluoroacetlc

compﬁmndpéa Ra(dao fdin@%tﬁ}n—’b%ﬁo&ﬁ&m%ﬁ -e%%ﬁ]m'%dazol-a,-yq- |
amide %s%a%té?ﬂsﬂ%%@&%gg' -J:%ig 1%2’1 :—Lriga*ngthgf ~one to provnde the title

1 m/z (M+1). 10 Exam
OB RS AR 2B e 203420 5 G R BHF258.9.
60.9, B fnfles 0491 18rhifle! TO{R-3 E2D1MIcHoL PR WISan et (b PENEIAGISS (RT
18mirgeid Lrpmericinzb\d; bélsmulazod 4.190.48i0s (258, B8ls 6B, H‘@PB \@@% 101.1,

104. 5d"?§6’k¥ 6%1{125 ﬂ%‘ §f F'??za%oréén}gB f'j ,’g},}?_li )ag’% _‘%ﬁé%gz]nL !%r géas;l TBB -

for gde and 0,06 mL of formic aC|d asa reack
COI”WeE%S ?84 T5R tﬁ?@()'ﬁw‘?ﬂe SRR MPaE-extracted with methylene

chloride and sodium bicarbonatExampter@Sultant organics were

co@ﬁ:tﬁ&t&]ﬂfﬁﬁdﬂbﬁétﬂﬂb%&dm@&w%@%mw*FOI RAQehibe llshenyi.

compound: C13 Igtéljn(apoA qg(%\?rélz%9 18.9,.33.3, 36.0, 43.1,

02 6T 054 19% 1126, 1315,
327][3%?@‘}?”%’2"6‘%2 RoTamnpRReole A, LA S EielipReore-ety)
1H-imizlapol4 Srsimits scpReaphiet iainimsrpestamaicneid fftdabettitie compound:
C13 Nope(idioMHp CBEicndiyazel, 4e\d|-amades.s, 26.9, 36.0, 43.1, 53.1, 57.9, 58.5, 58.,
102. 621@2633 50@4'“%9?“%%'2{6‘?%%3%% tanq (")2731; q42%6 1317, 137.7, 1387,

e'(20 mmol) wa

145, g ggo g‘ ééﬂ %g?gégﬁﬁ%ﬁ%%@%@‘ tharged with 0.08 mL of

triethylamine, and 0.03 mL of abxaptedie at O C. The reaction was

stirrgdd@Didinrqubachedevvity@odiiphihigaropraleiyisaltendit Bicid [1-(1,1- |

methylene ghigride ARG FARARDIAERTHE. FARBRNAY ARy ified by |
N#_{@ el chr amatogr@g y1t@g gr the fifle compound: MR (100 _
MR T N
amide 5428 rea0iesl uih (B DI 4 d5iinyosTH-naptthalap 20na 05 pABALS, the title |

compoli3d: 8¢ LEBMR Y603 MiGS) . EDIAIS) 4822250 15/ 2% d;+48. (- 2am e 8034.0, 34.6, 36.5,
52.7, 512485-Bifltiosa-Bheyh: %@%Y'%&'%Oliﬁﬁ"ftar@'rcfc&%% 11139323 ?émﬁth% 8,

1374, k?gévgyl) plperldln -4 yll-1 H- |m|dazol 4-vl)-amide

Example 67 _
2-(6,8-Difluore-1.2, 3 4-tetrahydro-naphthalen-2-viaminc-4-methvi-pentanoic acid {1-

(1.1-dimethyi-2-pyrrolidin-1-yl-ethy)-1H-imidazol-4-yi}-amide
2-Amino-4-methyl-pentanaic acid [1-(1,1-dimethyl-2-pyrrolidin- 1~yi-ethy!)~1H imidazol-
4-yll-amide was reacted with 6,8-Dichloro-3,4-dihydro-1 H—naphthalen~2—one to provide the
titte compound: MS m/z 448.4 (M+1). |

Example 68 _
2:{6.8-Difluoro-1.2.3 4-tetrahydro-naphthalen-2-vlamino)-N-[1-(1,1-dimethy}-2-

pyrrolidin:1-vi-ethyi}-1 H-imidazol-4-yi}-propionamide
2-Amino-N-{1-(1,1-dimethyl-2-pyrrolidin-1-yl-ethy!)-1H-imidazol-4-yl}-propionamide
was reacted with 6,8-Dichloro-3,4-dihydro-1H-naphthalen-2-one to provide the title
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35 Following the procedure for Example 21,
2-[2-(3,5-Difluoro-phenyl)-acetylaminoj- pentanoic acid

wo 2docRigEgin-4-yl-1H-imidazol-4-yi)-amide was coupled with t.

butylacetylchloride to afford the title compound: 513 NMR (585’1(/?13"“""“““9
CDCI3) 13.9, 18.9, WO 2005/092864 PCT/IB2005/000659 77 30.2, 31.6,
33.0, 33.8, 36.0, 40.6, 43.0, 44.9, 45.7, 53.0, 55.7, 102.6, 102.8, 103.1,
105.8, 112.3,112.4,112.5,112.6, 131.5, 137.8, 138.8, 138.9, 161.8,

162.0, 164.3, 164.5, 169.3, 169.5, 170.6; MS 518.30 m/z (M+1); Example

contblofnd-[2:(3 Rnffiluoronheridornedylaring! peranoic 561 Uold B3 207 510,
2.4 ’F‘? VERHL, é%mpggq'” b, Y"%H '%6’§ZO| o Ic)nfozlcﬁd 104.8, 110.6, 110.8, 118.1,

5-Difluoro’ ramlno e
131(1 b e?rdﬁﬁgzﬁy? W—vlﬁ%&%&l@ 9})@%&/@@&%6 2 @nithol) was charged
with I mL ofITHF 1 mL of DichlorBethanes®.06 mL of triethyamine, 0.03
mL of WH@&JM}BW}Q@QQBMQ%&H% Me(?rf—ﬁ\?ammo)—pentanotc acid [1-{2-

sodlumtrlac%togrt])qroh dqd N lon Was stirred O\E/ern gnt
Fldiamideoride, and

the ?e@zﬂf?i‘ﬂ”&(%hﬁﬁ‘eﬁ“@?%é’ao-gé%ﬁm~npsatﬁombtheam1:e [4<(1,1-

dimegbphBoackiG3! NRIEE00MBI2NGde Gk3) rddcted Sith BReth@O%™hins 3. afford the

e , 2.8 40 9,1 1
it 3&%04:&@ é?ralwﬁﬁaﬁh% R4 Epeh 4&% é??n 3/':2 ?)ﬁ/h %%3 Examf%?% %42 28.3,

288 z %&éu%%% Er1°13g y?ammm%)e%té?‘f’o?c Q8 (198 (é%ﬁnﬂé’ﬂ@ 1107,

‘_131 6r65 i pipefidif 'e1l7 FLI W‘?dhz@3@yﬁ%miéé%ﬂwg the procedure

for Example 81 2- [2 (3 5- D|quor__aggk_!mLP)Qacetylam|no] pentan0|c acid

trlmethylacetaldehyggég ff rd

_ \
CDCI3) 14.0, 18.8 $93.1, 53.3, 55.9,
- 69.8 ‘ﬂjézz%“ﬁj@f@ti@gﬁarqj@g)gnﬁago@-yI]-benzoac acid methyl ester was reacted

with BiLEgRS,#3hgdIes I7:060h014164-2-A8912; M&id8CR itz (Migound:  MS m/z
483 Egample 83 2-r6(4-Fluoro=phenyl)-1 234-tetrahvdro-naphthalen 2
‘vlaminol pentan0|caC|d (1 25 (1.]__.xg|m<? h{;ql -2- nyrrolldln 1-vl-ethyl)-I H

imida oE![A) Xfl amj e

e -peptancic acid’

is dmﬁwﬂddmﬁi&md|ImthoxyﬁthlaKlﬂ:ﬁ%?ﬁ@ﬂgr%ﬁéE\Eﬁhﬁ)ﬂﬂ@lﬁﬁ-ﬁm%%l»aem-yﬂw
am:d@%§?é’é€fgﬁcﬁm@§tgi@&guﬂw Eﬁn@ g %%3}3?0[ Ctl%?lt}g? ated at Z-one 9% afford

acte

' ht Th led, wat dd
the tgver ene chlcc)!;faa ﬁ%?§§&ﬁ?ﬁvé%?§éa?cbﬁ$§eﬂ%ebggnd?ﬁ@ ESRIRS -3, 24.8,

26.3, ﬁ@rﬁqéﬁ' byPEifedYél SRrbniTidgAithy o8 relHRIcShe, tRfs2EDFoBAad, IS0, 655,
67.3, ML [3R2HEM+L), Example 84, 131.1, 131.2, 137.2, 172.2; MS m/z 502.3. (M+1)
2-[(6,8-Difluoro-1.2.3.4- tetrahvdéggﬂﬂgt}plen -2-v1)-methyl aminol

penta gamd din-I-vi-ethyl)1H imidazol-4 vit
amide> hthalen-2-vlarmino)-pentanoic acid [1-(1, 1~

d|methvf~2 pvrrohdm 1-vi-ethyl)-1H- lmldazol-zl-y[;»am:de
2-Amino- -pentanocic . acid  [1-(1,1-dimethyl-2-pyrrolidin-1-yl-ethyt)- -1H-imidazol-4-yl}-
amlde ‘was reacted with 6-lsopropyl-3,4- dlhydro-‘lH-naphthalen~2-one to- afford the title
compound: C13 NMR (100 MHz, CDCI3) 14.1, 19.5, 19.6, 24.2, 26.6, 26.7, 28.2, 28.4, 2986,
30.6, 33.9, 36.3, 36.5, 37.2, 53.4, 53.7, 56.0, 59.1, 60.3, 60.8, 67.3, 104.6, 124.1, 1267'
126.8, 1295 129.6, 131.1, 132.1, 135.7, 136.0, 137.3, 146.7, 146.8, 172.4, 172.6; MS m/z
480.5 (M+1) ' :
The following examples were prepared using General procedure i:
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35 2-(6,8-Diﬂuoro-l,2,3,4-tetrahydro,_;naphthalen-z-yiamino)-pentanoic
acid [1-(1,1- dimethyl-2-pyrrolidin-1-yl-ethyl)-1 H-imidazol-4-yl]-amide (1

WO 208005¥84$ dissolved in methanol and to the reaction is addeg:efmain{Aoosse

equiv) and sodium cyanoborohydrgle (2.0 equiv). WO 2005/092864
PCT/IB2005/000659 78 The reaction is stirred at rt for 3h, quenched with
water, and extracted with methylene chloride. The solvent is dried,
concentrated and the residue purified by silica gel chromatography to
provide the title compound: Diagnostic C13 NMR (100 MHz, CDCI3) 55.9,
57.0, 57.1, 56.0, 65.1, 67.2, 101E8ahpP¥%,3110.5, 110.7, 131.1; MS m/z
488.4 (Me.B) omborample 82etrahydro-n -2- .
212-(3.5- Dl—f)@{-gy)-cg lar mf)hthr?tlgﬁo‘?cv%%%%&
probvi) 55 dimetnvi-5,¢ afytito= Viss ByréeZin-1-v0-amide
{1 FI{‘{‘IPI(%W?WTOZ%%(% %tﬁtyﬁbxtwm@@z@m@m?aymwmmmpﬂamw
imidazcicie/fettmistitylmsteor(t ecdiv)etmsesosnviaedsuiibed, &ﬁh@@t&ml@@@a{h the title
comptae ea,ﬁngaf%mmttae@'@me?@mtet gﬁqbﬂqr'qa% df 104,
r rre

d h d ti
e ot ST b ot iRy 28 R il 804, 59:2
60.0, §()6i §8: 7T 8- Soh O id Uil oMt fid i e siie pafiffed H¥.9, 118.1,

-118.45il1d8-Gel WRoNMENSg T8, tBprovide.thettiesrasmpungy. sl o dynaheys, 1597,
150,625 (Goean ndin réo B Frvalon s qfeckianaalip ¢ d pauv and 15

formic acid (2 equiv) and the reaction heated to 80C for 5h. The reaction
was u%nched with sodlum blér%oﬁﬁg%md extracted W|th methylene

silica g.I chromatograph tGJIM@.__ﬂl:@z(_QZ- _
d.memymwm@gmnﬂca@amsﬁlﬁame,df&m%mmw n,ﬁe)g* didlacia

: methﬁaéﬁmé] TRuhddy Q%P?"Ekgfor o (?%l %X fy! ﬁfetecfo 2 Fglc}: (\:'IV énr% w (100 MHz,

CDmﬁro ed ure D, de%rotect MiNO-pERtANoIE
imetfy Bropyhs &l inftiiyi536, ﬁ‘atat&ﬁﬁé%ﬁaéﬁ@ﬂ SLefeyrazing, 112.1,
2.1, Jf40niF6. ﬁo?l@%tﬁi’n@ﬁgeﬁtér@ SoliplisigvpRoneciases A(ﬂﬂmlno pentanoic

acid {7-(2,2- dlmethyl- . Example 75
' %%I?él%%'a
is coupled wit fluoro-pnemnyt

. imeih A-1H
compound: Diagnostic c1élﬂt$#ﬁﬁ%ie@:pﬂﬂ£§25 CDCI3) 13.5, 18.9, 27.4,

28-44-13(8,(33:53812:phey )52 8B G H S t660Y|a69:8 )10 RS0l 1132 -

 methylk@cforlid Fok] ARh7), ik N AL SRR (.Mﬂtltb ERRIee go(ﬁpound c13 .

NMR @dalmeéo%éﬁfteératwerw\r thalg 3&4 _1 feég%glodﬁ i gé%fmza

t vI 0 y mino)-1 1- |methv -ethy az
103.0, 3 %:ngq%?ne I_T%EO‘rg/a? emethd eéﬂe?u’hﬂc'fl?o?:h (ESQJUM?MNM 9, 1643,
164.4, 469.4ifA 388 B MRzl (Mrfaphthalen-2-one (1 equiv) in methylene
chloride and stir 30 min. and aEehseriurg trlacetoxy borohydrlde (11

8AHINGHBobSLA '-J,ttsm?@%tt? DS P Spyi)-

sodium blcarbonate extracte Wi
concentrated. The resultai ' FRgEe

mr{?a[%-é?aﬁjﬁsﬂqgrafﬂlj@m@g@ya -pentanoylamino}-imidazol-1-yl)-3- -
methyl-butyric acid methyl ester was reduced to afford the title compound: C13 NMR (100

MHz, CDCI3) 14.0, 18.9, 26.2, 28.8, 29.3, 36.1, 43.1, 44.9, 53.1, 57.5, 58.2, 103.1, 105.2,
112.3, 112.6, 131.5, 137.7, 168.9, 169.7; MS 423.2 m/=z (M+1).
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35 diastereomers of
2-(6,8-Difluoro-1,2,3,4-tetrahydro-naphthalen-2-ylamino)-pentanoic acid

WO 2005aimdaster: Diastereomer 1; 13C NMR (100 MHz, CDCI3)gk4rd 2864000659

27.7, 28.2, 29.5, 29.6, 36.3,51.1768.7, 100.7, 100.9, 101.2, 110.5, 1
10.7, 110.8, 118.5, 118.6, 141.1, 159.7, 159.8, WO 2005/092864
PCT/IB2005/000659 79 162.1,176.7; MS m/z 298.3 (M+1).
Diastereomer2; Diagnostic 13C NMR (100 MHz, CDC13) 14.0, 19.3,
28.3, 28.4, 28.5, 30.3, 36.4, 51.1, 52.0, 58.5, 100.7, 100.9, 101.2, 110.5,

110.7, 176 8; MS m/z 298.3 (MEkample 77

. methyl ester 5 (1 equw) is dissolve n THF:water {57I) an
equi \%/ls added. The reaction is stlrrenéovernlght at rt, the solvent is

rentb VARG ARp-Ritrere-Bher hepryiRminplsrnians Viaming-iNiterotiibric
pipegidice-Ttrarbokuifs ditie ried - whs hastbnvithigater andakothydeitiesoned died mi of

methPleAHloride and 1.6 mL of trifluoroacetic acid was added. Reaction sfirred, 8vemught :

_ extrﬁe@'@ "189{%1{;% 4 te rah dro -napht aI |Ié;rll_rlnélr} pent\%;lt%lcgggcl_fj the. 1itlo

erived asterdmer 159 KR!
°°m§?i|‘“§~ﬁé MM (G0 My £SO 2% 184, %93%%1 1H)52488 (884, 83,7, 101.8,
105.8,95 1, 12&)1 33B0(S3T-H)1 B4R (.51 M5 8204 (2 116,80 (m, 2H); (

MS m/z 284.3 (M+1). Acid derlvggag‘,r; (@fgasteromer 2: H1 NMR (400
. . _56ém 3H), 196(m,1

Qg i -piger i
NS 2 284.2 (Ve d), RIS AY DA
- 2- (G~£¥1Iﬁfﬁ1@iqu@;@mmtaahwwmﬂiarhamb2ayiammcp)gmﬁtﬂmqmammaazo|_
4-ylyEmeeuigodesyed Fomidislaospesdia @bﬁﬂ%ﬁﬁ?%& BHA: of water and 0.04 |

mL o DME.{oll
L %ﬁﬁkpf&% W@H@d%belqﬂ' 1‘9 ic acu;c%'Of‘YVe Fi Fﬁyl Im 2] Oc1n Wﬂgﬁﬁﬁgm for .

2- propylamin dimet
12h %EE q%fv) ?n ?nsaﬁ/gl?é’n‘@aéh‘fé'iri%“éeq'%wm RS & W@S‘b@@ﬁﬁ@ﬁthﬁ@ ficarbonate.
The Wit SRRAMPS YT seriaanisitetbod aeified be xticatgd wittomstayteng to afford
the tivhlosidpoiiide spiventis draedmisencenisitedcand purties by siliga geks 1, s3.0,

reMmaiogr ffo omer h 3 N
;4;@24? ﬁ"ﬁ'é@?ly T T RN v

2.8, 59.1, 60.9, 61.3, 63.0, 100.8, 1010 101.3,104.5,

110.6, 110.8, 110.9, 131.2, 132@mpRo78 159.8, 172.4; MS m/z 490.2

| JMMn@}-acetvlammo} pentanoic acid [1-{1-acetyl-piperidin-4-v)-1H-imidazol-

2-(6,8-Difluoro-1,2,3,4- tetrahydggi?ggmgalen -2-ylamino)-pentanoic acid (1

dusgﬁ g%rl?f gyf[g)ﬁxg@%gp\%ﬁwo&ageg%?g%3(%>papendm-4-yi-1H—umxdazol-

491y ain[ée(?%ﬂm?ﬁeﬁ@|%r@ﬂmﬁ isgolvaddmfethly| e tinglivieimidatooka, yihangee with
0.08 n(2 etyuiisthifemioth e 6.0Blntice . atbigichete i SUTe TRV RIAEBh dé stirred for
12h, dﬁ@ﬁ&@@ﬂlﬁ'&'&ﬁ@m QQQ}HHHQ@%Q@?@JQN@FQ}&H%@R@%M% S”a?rfﬁyé%” entrated.

lorid salvent sdrled oncentrated, and purifie
The c%ﬁpor%na% (\)Ja Q§%r9?§ gﬁ %Calgs& é%'ﬂf’é?%ip@?'tf?ealf? c%‘ﬁ}ﬂ%%ﬁa”m”"d c13
NMR %%MH@ 18.HitRi8r8116232.8, 33.7, 36.0, 40.7, 43.0, 45.4, 53.1, 55.5, 102.8,

102.8,498tahlfo-1eaphthtden-23/mming pensnaiz.eciedl(160.3, 169.5; MS 462.25
mfz (j\diﬁ()ethyl-z-piperidin-l-yl-ethyi) | H-imidazol-4-vil-amide Following the
procedure for Example 86, 2- 8 Difluoro-1,2,3,4-tetrahydro-.
naphthalen-2-ylamino)-penta iastereomer 2) was reacted with
_L_@éﬂ%@@@mw}ﬁcetwammof pentanoic acid {1-[1-(3,3-dimethyl-butyryi)-piperidin-4- .
[1-1H-Imidazol-4-yl}-amide :
Following the procedure for Example 21; 2-[2+(3,5-Diftuore-phenyl)-acetylamino]-
pentanocic  acid (1—piperid_in~4—y!—1H-imidazol—#—yl)@mide was coupled with -
butylacetyichloride to afford the title compound: C13 NMR (100 MHz, CDCI3) 13.9, 18.9,
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35 piperidin-1-yl-ethyl)-1 H-imidazol-4-ylamine to afford the title
compound: C13 NMR (100 MHz, CDCI3) 14.1, 19.5, 24.1, 25.8, 25.9,

wo 206906243 2, 28.9, 29.8, 36.6, 38.8, 52.8, 56.8, 59.1, 60.9, W%é%ﬂ%/{%%ﬁgﬁﬁm

PCT/iB2005/000659 80 69.1, 10¢8, 101.0, 101.3, 104.6, 1
118.2, 131.3, 137.2, 139.9, 172.3; MS m/z 488.3 (M+1). Example 88

2-(6,8-Difluoro-1.2 3,4-tetrahvdro-naphthalen-2-vlamino)-(r)entanoic acid
f1 -(2- 5 dimethylamino-1,1-dimethyl-ethyl)-1 H-imidazol-4-yfl-amide
Following the procedure for Example 86,

30.2246.8-Bifloose-4, 280 A@taawdfowgpmwlgﬁ 8-¥amingypeqinpic,agd .. o

ith ethylam
“2@'%%? ethyﬁz R A R DR S thgntes o 100,
me i) 14.1, 19.5, 26.2, 28.2, 28.8, 28.9, 29.8, 36.6,

169811 ?c?dﬁ/l
48.0, 52 8, 59.0, 60.9, 70.0, 100EBakIdel. 1, 101.3,

2-[A AR bR Bl BidR R bt M S 7 4483 Gl H é?%‘eggé?dm

2 (6 8 Difluoro-1,2,3,4- tetrﬁqwlm'gggM_\ﬁ eanmf ylamin

dum’e{ﬁ\ﬁ’é DI qpiGYE-atellamme)PenisRaicHevit d6zolneriashide! H-imidazol
4-yiRalideviil§aineopRot et ias ExaarplaevB6 1 mL of THF, 1 mL of Dichloroethane, 0.06
mL 206, riifiparand, 2.8 dstetriahydio- A3 RRRIRGR 2 11,1%{{&'2@0) BERMAC g of

ted with 1-171,1- D
o TR R o St s

%B 2-trifluor
odimicape ﬁ‘“ﬂﬁﬁ?%m@ MeRYiersctdyride, 12rebiBe P08 0 PBIHRDY siica

 gel HEPBBBPLD.S, I, Be. WStohpband; TB18, AR (SLMUOE AR 95.0, 185,

29.7, 18993 3304 86011 o7e, W18 5250 &5 118G, %%%%é@é Z03-4/ gl £12.3, 112.4,
112.5:3806 19818, 19967144 2.6, g 17,2020, (M+1). 20'Example
ﬁtﬁafe -2-ylamino)-ae ntanoic acid fl

2-(6.8-Difluoro-1,2 3 4-tetrahvdro-hap

11 dlmethvl 2 pvrrolldln 1 vI éﬁ%@—lﬂ%mldazol 4-v11-amide Following
&2 AiRE- DRI EUD bt (0-(1 222 ARREBIVHSY 1)-piperidin-4-

naphthalen 2 ylmmo) p 514 ggomer 2) was reacted with
1-@oisimetnyl-3rota BvaT sethyl)-4-nit imidazole to afford
» the T C%%‘?l BoURd gm dBVJ %'rd x%rg[m @4 C%@ é’% %?!Buzirg gh —zﬁ)etglammo]_
Pentaigic, g5t o (L %‘*@6”64 'é"@‘@@z%é 1) 60iges7.3weR0 8, reratter with
“”meﬂwiogtai@@mdqta@ifm1h)eglt!@1»@:5pqmm CH3MNBIRL {208 MUk, riach 34840, 18.8,
27.8, @051 pEXa8BBle38D, 43.1, 53.1, 53.3, 55.9, 69.6, 102.6, 1029 1031 105.8, 1123

2 Ritugr d 2= pentan0|c acid
B 6116?1%—1 gg%l?étﬁv?ﬁggt\{/%\ﬁd?% vI etﬁqﬁpiﬁﬁé 4 -ylt-amide

Following the procedure for Ex 2 (6,8- lelu
oro <G A nonaRbeny -4 2ohiisteah 2did s e anand +entanonc acid [1-
- (diasteredmesd in’( Leth mmﬁﬂbﬂoh- l-amide

. e l a l ﬁod a ! -
Pt @%@W S O 5 S Sho

M
| 2“"’”@? g 15%P ﬂ‘ggl i“é’(‘)“‘éa rSYikaEEe 35(101.694M) 3, 504 dissalver! 1145, 31

dtmet%a{ﬂagt@ﬂ@ﬁ#ﬁ@?@@ «m@g)eqmv ) and sodium carbonate (3 equiv) is added

and the reaction heated at 90 °C overnight. The reaction is cooled, water added, and
extracted with methylene chioride. The solvent is draed concentrated and the residue purified
by silica gel chromatography to provnde the title compound MS m/z 532 5 (M+1).
o Example 84 '
2-[(6.8-Difluoro-1,2,3 4—tetrahvdro—naphtha{en-z-vl) methvi—am1no1—penta noic acid [1- '
_ (1.1-dimethv-2-pyrrolidin-1-yl-ethyl)-1H-imidazol-4-yll-amide
2-(6,8-Difluore-1,2,3,4- tetrahydro-naphthaien-z-yiammo)-pentanouc écid f1-(1,1~
dimethyl-2-pyrrolidin-1-yl-ethyl)-1 H-imidazol-4-yll-amide (1 equiv) is dissoived in methanol

- and to the reaption'is added formalin (4 equiv) and sodium cyanoborohydride (2.0 equiv).'
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WO 2005/092864 PCT/IB2005/000659 81 Example 92
2-(6,8-Difluoro-1,2,3,4-tetrahvdro-naphthalen-2-vlamino)-pentanoic acid

wo 2ddsk»28y¢roxy-cyclobutyl)-1 H-imidazol-4-vil-amide Followin @ﬁmzowoooaw
procedure for Example 86, 2-(6,8-&ifluoro-1,2,3,4-tetrahydro- 5.
naphthalen-2-ylamino)-pentanoic acid (diastereomer 2) was reacted with
3-(4-Amino- imidazol-1-yl)-cyclobutanol to afford the title compound: C13
NMR (1 00MHz, CDCI3) 14.1, 19.5, 28.2, 28.9, 29.7, 36.5, 40.2, 41.9,
43.4, 48.7,52.9, 60.5, 60.9, 64.5, 100.8, 101.1, 101.3, 105.1, 105.3,
The rerotipn1 B0 DiTe8 16 111 8. 81 §Uehcthd. SyittcAdtel, 62n3, d:426eM Xt/ Frathylene

chloridd 9.2 Tt +39nva Rk Eﬁaﬁﬂﬂlg Q.l%@fse(ﬁhgagﬁhtj%g e éesmue gnﬁed by silica gel
Jamino)-pgntanoi aci
cvor N IO RS AR BRGNS s S, goc s,

imethyl-mo
7.0, %ﬂoﬁgn% five p%ee&ﬁ?éjfdptiaTﬁﬂéi:SB" 022(6%1[3#?1/]5@11 488.4 (M+1).
3,4-tetrahydro- naphthalen- 2 -viemim@leEsntanoic acid (diastereomer 2) _
waprpad echlibrd -l RPiE Vol Bentancic acid [7~(2 2-dimethvi-propyl)-5.5-
morpholingd-yi-1 J-dimethyl-efhyll- TF-i 2O A TAMINE T0 AHOTORR RS
comFounrh:%.gp' oA %M&Mﬁ#@% 28.2,
2846197 Ypeh R @85 hYBE b isidezab-Boah a4 ARBTAcH tert-
butyl €te6, (1601811 025160MHIBA 10th 2,2-1drethH0bori &ind 32 8qdh] B4 molecular
sieves] 3ABmbb8nd 6RcBiad 7 28 it FeaMa MR- 2dME Lo R BRIS %I%Je 1 e%uw) and

.the regcﬂgrﬁswgﬂ%q éﬁcﬁr@ﬁxéﬁ&? w\{g :%‘3 rn %’?Q e vlamlnor); entaq_n\n?at% ?nethylene ' |

2 dim propvi mino

N (% ethy
Conag: it 1 Sarigd ﬁBﬂGﬁ(F?;@tﬂ'fb B@cé@@rée%?t@xme@@y sifica gel
Chfomﬁw{efﬁlbfﬁa@fgvzﬁﬁ$B?4&ﬂ!et¢ampdcmdlaphthalen 2-ylamino)-pentanoic acid -

(dl'asﬂ?%ﬁﬁh%wgzg Qﬁﬁﬁ@ﬂlwml‘fﬁ(&a@ep'ﬁ@mld lforfnaim (1t1 equiv), and
o Z0 amine to afford -

I;WC Qfﬁﬁ‘: ?f—l eﬁlﬁm i@ E?j 5 S&ﬁcai{lgl%& @‘if égy’g riﬁcgoq_@%s %gched with
S0 '””28% %ﬁ’ r}}Z’D gz%"%%eﬂ ¥t %eé’y!ﬁ’% 5@%’@9 5, Bpo stvent 7is 2dried,
concenfrgied, ansh e Iesidie1 pUfied 1.9 FideB 05! 18N aBFrdptB®3provide {1-[7-(2,2-
dimeth 39 AR 2, 2 AMEHyILE4,8,6Man{ar261h bV )5 BIRARIS RFicarbamoyil- butyl)-

carbangc@:%'gﬁuﬁgfﬁ ds3 4-tetrahvdro-naphthalen-2-vlamino)-pentanoic acid

el e LA E R SR SN AT A aTRigci -2
dimethy-giioRyihg thepribeddé foleratmteipilazol1,5-alpyrazin-1-yll-amide 3
(88D gemeval &ewn@mwﬁeaphmm@sm@ -RSA1HNEIS Qﬁ%myn-

propyl)@@@ﬁﬁ@%@ég 1 [% :J:l }ll ﬁ amide i Sovpled with (3, 5.

@t@aﬂ?@ﬁg ﬁin%

H-imidazol-4 t
ainaore S o b %E”éa@ﬁe‘iadz Aol £ HENMIBH(100 Mz
CDCR) 8§, 78.9, 865, 261, 2§269 385,03 5517 469.05238, 613.8, 68.2, 697,159.91182.9,

- 112.3, 1]!@4551 1716.929.31189 23MS niZ 28y M Bvwiz. 503.3 (M+1). WO 2005/092864

PCT/IB2005/000659 82 Exam ple 86
4—(6.8-D|ﬁuoro-1 2.3 4-tetrahydro-naphthalen-2-vlamino)-pentanoic acid {1-[2-(2.2-
gimathvf—oropylamino)~1 J-dimetbyl-ethyll-1 H»imidazol~4~v!_};amide

Combine L-norvaline methyl estertyydrochloride (1 equiv) with 6,8-difluoro-3.4-
dihydro-1H-naphthalen-2-one {1 equiv} in mefriylene chloride and stir 30 min. and add sodium
triacetoxy borohydride (1.1 equiv) and stir at overnight. The reaction is quenched with
aqueous sodium bicarbonate, extracted with methylene chloﬁde; driéd. and ‘concentrated.
The resultant material Is purified by silica gel chromatography to éfford the separated
diastereomers of 2—(6,8-Diﬂuoro~1,2,3,4~tetrahydro-naphthaien~2~ylamino)-pentanoic acid
methyi ester: Diastereomer 1: 13(3_NMR (100 MHz, CDCI3) 14.0, 19.4, 27.7, 28.2, 295, 296,
36.3, §1.1, 58.7, 100.7, 100.8, 101.2, 110.5, 1 10.7, 110.8, 118.5, 118.6, 141.1, 159.7, 159.8,
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Example 96 2-[2-(3,5-Difluoro-phenyl)-acetvlaminol-pentanoic acid
r1-(2-morphotin 4 yi ethyl) 1H imidazol-4-yil-amide

WO 2085[@9¢868-Difluoro-phenyl)-acetylamino]-pentanoic acid ~  PCT/IB2005/000659

[1-(2-hydroxy-ethyl)-1 H 5 imidazdl44-yi]-amide (1 equiv) was dissolved in
pyridine and treated with methansulfonyl chloride (2.2 equiv) at OC. The
reaction was warmed to it and stirred for 4h, quenched with sodium
bicarbonate, and extracted with methylene chloride. The extracts were
dried and concentrated to provide methanesulfonic acid
162 2,727 [ MERr6/21PRG6T GhptTon )=atetpkmeriBpDiagnostic 13C NMR (100 MHz, CDCI3)
14.00antans/ @} aeixancd lay ), eshyl ester wdichue@s yeed Witout fusther 0 7.

176 %Ug}{gcﬁygg@gg Me ganesulfonlc acid
2-(4-{2 %2 (3,9-ditluoro-phenyl)-acetylamino]-pentanoylamino)-

imidot-Pliemry? és‘fé?'(fflé(ﬂtﬂ\i)%fd%‘s%MéH‘E?P&Eé%?ﬂmea&mmethyf ester
(1 etreivled Withohsddsilin™ vatbo(fte &b H0id) andguoyphetined(3 Bogliaction is
stirred G £Raghtan Wakdealed:le f@ﬁ&é@rﬂr&@r angkd U&Wﬁ%dpwwéﬂ Ed to 7 using

i SRRSIGEult mebSRe chplde siicd I e Al K e fgod to

was E)UI’I fled b Yy column c roma ogra

afforg né? Erofurs g Eistsrty da-oont! lese2oy arginolentengia ascgggﬁs@gierwed

| from@i]aﬁeg_c@geﬁ'lldﬂ@l@ﬂ?(@mlﬂ% ,CD30D) 0.99 (t, 3H, J=7.5), 1.48 (m, 2H), 1.82 (m,

3H), 2195 6, 3316, 2.38. 6l AN, 368 @nl@znp :1@8 élﬁ%éla %S(m%@ 714%”1}1) 6.80

i TS o T R0 g

pro

dlmet
Ch3kia géfjhé’o?}ﬁdj AN F@d%ﬂo g"fhé*‘id)ob@@d% §h6«/%2ﬁ)§"15x“érihrﬂe35 (m,
3H), 86 SuBINYH, 3-2iei Yy DpPoy (amahy; tdiaffold 2B ile+dampound: C13 NMR
(10CoMbize @wa).fmrerﬂﬁ@425&%h§ar&n§&1&a4édzqﬂ§n%n§)0p8né§o%’e acid (1

equi %qu%g%&nwgstérﬁgr%%%&e Jlﬁ’joé é 'Z ](-ﬁig egv?gﬁ l’l’élH a%%l eguav) in

25 2-12-(3. b I
o e TR BB IR L Bl o ﬂrci'fma%‘éb?tm%ma@z%wamm
(2 eqwré ébmpoURaswNoprsparts feirslitndsimprd cadurigishaiwn fpieBotamipidh aq.

| sodil@6 hisingphktmeting pinataziae e okt eeRuROUNGHS I MR el Qflied,

concé\‘”'%e@@l% Ak b}lgﬂ%a3§epcﬁ§r;raé%répl%ﬁt& aﬁ%r& d? ?ét@re%%%r g? of the fitle

7. 2.6,133.5, 137
compbiget ATt e P e 3 B or ons ns o4 921,306
38..8,538, ESHRRS- pﬁ?e%yse'a%ew%m@b@nﬂ@ﬁ@c IOy Htedy 110.9, 131.2,

137, elrirdethybBopyd) 4 éhmdazob.2-wi+amide To a solution of .

2-Bokdbsids (3. ﬁb‘ @Lﬂ#ﬂr&m%'«l %Wyﬁ@-%ﬂkﬁ%@:@@%éw éer%gnmc acid (1 -

equiv rgég@zd} I{} o eth onlc H{meth | ester (L'equiv)'i
i o o arPH A s & gRp)
DMF f"él%% Bl’hér?d%Bvﬁlgé?f*r&f‘r@f@é(tﬁmﬁ%mrmwwyﬂmHﬁuﬂdﬁm{eﬁwamme |
(2 equitthinvatdnyiene ehiwadted Thithreaetibyl eneteiorideridie SONthéNéﬁed with aq.

sodiurOBREBEHE, Pind/ @%%égomg n$§chyiene chioride.  The” solvent is . dried;

concentrated, and purified by silica gel chromatography to afford diastereomer #1 of the title

compound.

‘ Example 87 .
2-(6.8-Difluoro-1,2,3.4-tetrahydro-naphthalen-2-ylamino)-pentanoic acid [1-(1.1-

, dimethyl-2-piperidin-1-yl-ethyl)-1H-imidazol-4-vil-amide -
Following -the procedure for Example 86, 2-(6,8-Difluoro-1,2,3 4-tetrahydro-
naphthafen-z -ylamino)-pentanoic acid (diastereomer 2) was reacted with 1-{1,1-Dimethyl-2-

- piperidin-1-yl-ethyl)-1H-imidazol-4-ylamine to afford the titie compound: C13 NMR (100 MHz,

CDCi3) 14.1, 19.5, 24.1, 25.8, 25.9, 26.7, 28.2, 28.9, 29.8, 36.6, 38.8, 52.8, 56.8, 59.1, 60.9,
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is dried, concentrated, and purified by silica gel chromatography to afford
the title compound: C13 NMR (100 MHz, CDCI3) 14.0, 18.9, 24.3, 25.2,

WO 2086/6928849, 42.9, 53.1, 64.7, 74.4, 102.8, PCT/§BZ€)05/0006S9

107.2,112,4,112.6,133.3,136.3,168:0,169.2; MS m/z 437.3 (M+1
Example 100 5 2-f2-(3.5-Difluoro-phenyf)-acetvlaminol-pentanoic acid
fl-(3-hvdroxv-1 1 3 trimethvf butyl)-1 H-imidazol-4-yll-amide Following the
procedure of Example 99, 3-(4-(2-[2-(3,5-Difluoro-phenyl)-acetylamino]-

- pentanoylamino)-imidazol-1-yl)-3-methyl-butyric acid methyl ester was

69.1,rea@diwith, nuethyHitkaiemHithiumy degnidestosaffard gljeztltleg,@cgnqeggd MS m/z
488. 55U YMR (100 MHz, CDCI3) 14.0, 10 18.9, 29.9, 30.3, 31.5,36.0, 431
53.1,53.7, 58 2, 70.9,.102.9, 105.6, 112.3, 112.6, 131.7,
137.5,138 5,164.4, 169 1,169 3‘—%@%@#&51 2 (M+1) Example 101 2-F2-(3

g.r;;% bgtn*lbztﬂ:fwzlmmi@lal zoammmw T@.@e%;lwa%me

== | n a |n ent

| ohtlSazall Iél -ngt%r&m%ﬁ%c %%L? cgeo ?fé? equlVr 1,2,3 4-tetrahydro-
na baflra 5 laqing X@ id (dias @fﬁw%ﬁmr@ﬁqu wyith i(2-Dimethylamino- :
1 1'diﬁ\@ﬁ%fﬁmg/ﬂlﬁh@%ﬁ?e)-ﬁmmtﬂaf@rmammmem:suppedcjoremrmm (100MHz,
CDClRjubhehad.gyitts\eates.2aid. exna.ote@w'tbﬁ@tlaw@n@z@'@éié 869 SphENhoo.s,

mnlaoqlrseqowqeatfaﬁ% N4 PIrifigd, by, silic %gg;a hy to afford
the title compound. 20 C13 NMR (10 M% MET glé (68353 "14.0, 18.9,
'24.5,25.2,27.3, 275 360 4%%@4—%‘ 5.9,102,5, 102.8, 103.0, 107.2,
112 4484 : LBEIY NERAtGRIEH ' '

m/z 4@@@M§,&m@-&%ﬂammo) ethv&1 H-{mldazo!-4}—amade
' 2#8:1&5@IleerorQMDea%PV'mmpré)e'&?”oéﬁ if1aro-1 2.3 4-tetrahydro-

1 1- 25 dimeth entvl 1"A-imidazol-4-v

naphﬂ{%‘%ﬁfﬁ' héI‘Jn%g}yroce a'rce% {E@'Eﬁﬁ ST 32 (ﬂ’%fzrf‘é"’({ﬁds Hlﬁhérﬂ pridifmgtoy!-2-

222 g@éﬁf&ﬁﬁwaf?feﬁmwamTﬁwmmZmnﬂ)te-nffemw:butwc awitbouathyl C13
MR (188 {HmaGDEIRed. With Bthglojthien 16.8feats ke titlescomsmenet 613 1 51.4,

52.7, SMRE0GIH1206856).5.908.2, 13044(?. 1%, 39096 39307 %30]1 P8 327185 004 2,
ST P e VTR

The foIIowmg compounds are%@@%&%tlhzmg the procedures descrlbed

Bgscﬂ)ﬁé 2

%[%Aﬁ::%leﬁéor%

hry
. -tert- [H- imi ?)
- naphth %’ﬁl i‘[‘j‘{vf? g@olg 4?0! d:astereomer 2) was reacted with 1- (1 1-Dtmethyi 2-

Pyrm“dztﬂ(lzwﬁavay&rsf@:dhhmiqiﬂzyatngﬁqmmppﬁatammmd C13 NMR (100 MHz,
CDCB3)(14ert-hBlyi413] 2818) @8R, 48 8, 28.9, 29.8, 36.6, 52.8, 56.0, 59.1, 60.9, 67.3, 100, 8,

101.1, 101.3, 104.8, 110.7, 110.9, 112.5, 131.2, 137.3, 172.4; MS m/z 474, 3(M+1)
Example 91
2-(6.8-Difluoro-1,2.3 4-tetrahydro-naphthalen-2-ylamino)-peritanoic acid 1 (1,1~
dimethyl-2-pyrrolidin-1-yi-ethyi)-1 H-imidazol-4-yll-amide |
Following the procedure for Example 88, 2—(6 8-Difiu oro-1 2,3,4~ tetrahydro—
naphthalen-2-ylamino)- pentanmc acid (diastereomer 1) was reacted \with 1- ~(1,1-Dimethyi-2-
pyrrolidin-1-yl-ethyl)-4-nitro-1H-imidazole to afford the titie compound C13 NMR (100 MHz,
CDCI3} 14.2, 19.6, 24.3, 26.6, 28.2, 28.6, 296, 36.6, 51.9, 560 9.3, 60.3, 67.2, 100.8,
101.0, 101 3_ 104.9, 110.7, 112.5, 130.8, 172.6; MS miz 474.3 {M+1). o
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yl)-amide;
2-(6,8-Difluoro-1,2,3,4-tetrahydro-naphthalen-2-ylamino)-pentanoic acid

WO 200dersdautyl- 1 H-imidazol-4-yQ-amide; 5 PCT/IB2005/000659

2-[2-(3,5-Difluoro-phenyl)-2-hydrdiy-acetylamino]-N-(1-isopropyl-1
H-imidazol-4-yl) propionamide;

2-(2-Hydroxy-3,3-dimethyl-butyrylamino)- pentan0|c acid
(1-isopropyl-1H-imidazol-4- yl)-amide; _
2-[2-(3,5-Difluoro-phenyl)-acetylamino]-pentanoic acid
(I-[2-(3-hydroxy-pyrrolidin-I- 10 Example 92

yQ-1,3: _@,@gﬁmﬂr@mﬁlh%Hé@%@ln%d WRAHNYL lamino)-pentanoic acid [1-(3-

2-[2-(3,5-Di uor%pwen Ig a‘c Iamlno pentan0|c aCId {1-f

- 1-(2,2- dlmethyl-pw)ér -amide;
C2- @1@“}319)|fm8ropﬂ@%9eac@fyld¥ﬁﬁmlﬁerﬁ’@no?e(&@r@lﬂucr0~1 2,3 4~teil‘8hydf0-
naphtijdida-2@rdimpHayitdpraipionyd)- @Kﬁt@t@oarw] byHviaydezlrday |}0ﬁfﬂ'd§~(4-§\mlno-

imidazotl 3 &%HH@%F}B%%)@E\%WMQ sBGIANS Z'l%lw {1,09MHz, CDCI3) 14.1,

19.5, %(452 § Uorb- }I( é% ﬁrm‘%}a‘\s?}lll &%hl § #%%ﬁaﬁ#ﬁ@??%‘agﬁlﬁ@f penpl3,
105.1.5H{Bidatid- TliéPf d|ﬁ1"eﬁ1y132 PRoRPhonea.8i-E88\8)-162.3, 172.6; MS m/z 419.2 |

(M+1)H-imidazol-4-ylj-amide; 2-(5,7-Difluoro-chroman-3-ylamino)-pentanoic

acid [1 (1 1- dlmethyl -2- morphq__J,%l% i; 2P ethyl)-1H-imidazol-4-yi]-amide;
vGlo[6.2. 35 trlen 9 ylamlno) pentan0|2c

j 14 -1H tmldazoi-4- amrde
[f@lpwgnetrwl ﬁrmedpl’mllried yEeifgle| Hsamidepd-iik-sreile; 25 tetrahydro-
naphth%té@ﬁlpﬁhﬂna)éﬁéﬁmﬂek%qa%&%gner 2) was. reacted wjth 1- g (2,6-Diméthyl-

_ morphéili Q’a)d{?]% hH!ae%)EPT -|m1dy zo-4y ﬁ'@i‘g Irgﬁ)&gfai%:%l tﬁey I]trgén l:ompound C13

|no -pent

NMR (199 Miflzy; ‘%ﬂﬁ)ﬂz*ﬁwo?%ﬁonﬁ - 3!5 1R 12B1ANR T2 8R.5.\B&MIBRD, 58.9, 61.0,

61.3, B&EQ 2,5-Dldoifs-ph&ifys) are syl Aot | mntanoucsacndw 110.7, 110.9, 117.9,

131.2, ﬂkﬂﬁhﬁme{ﬁyl&ﬂﬂﬁ“ﬁ@d ﬁ% mlesw 'ﬁ(Mﬂ& o
yi-ethyl)-2-trifluoromethyl-1H-imidazol-4-yl]-amide;
| : %;fm'rﬁﬁu%pentanmc aC|d ;

[Fblao]frmgnaml Br&%ﬂ@é@'n{hyl‘@ﬁﬁlbﬂhg pﬁ@ny!t_r%s'é tﬁmﬁé%e'ﬂz}ﬁl@@i%dm. |
r laming]-pentanoic
naphth:?én?z1a GHLLS P dﬁH%&Bo%dm@ mI f% eny?"i |m| zéf (7% Rimethy-

imethyl-2-pyrr
ylamine to afford the title compound:

PN e s i b )

- C13 NMRI$108 Wi GRGIPHERS!) 1 I9RMnBBR pRM BI26I0, IB, 33.4, 36.6, 46.6, 52.8,

59.4, 5915,(dediraethyk2; pyorolidind-ayi-riby) -frififluaieethybl 131.1, 1374, 139.3,

1398, 1'6‘2'5"‘%’?’252' foylk: %ch?/z 504.4 (M+1),

. Example 95 :
- 2-(6.8-Difluoro-1 ,2.3,4~tetrahvdro—naphthaleh-z-ylamino)«pent'anoic acid {1-[1,1-

dimethyl-2-(4-methyi-piperazin-1-yi)-ethyil-1H-imidazol-4-yk }-amide
Following the procedure for ' Example 86, 2-(6,8~b§ﬂuc>ro-1 12,3, 4-tetrahydro-
naphthalen-2-ylamino)-pentanoic ‘acid (diastereomer 2) was reacted with 1-[1,1-Dimethyl-2-
{4-methyl-piperazin-1-yl}-ethyl]-1 Huimidazot-4~ylamine to afford the title compound: C13 NMR
(100 MHz, CDCI3) 14.2, 19.5, 25.8, 25.9, 28.2, 28.9, 29.7, 36.5, 46.1, 52.9, 55.0, 55.7, £9.0,
60.9, 68.2, 101.1, 101.3, 104.5, 110.9, 131.3, 137.3, 172.3; MS m/z 503.3 (M+1).
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5-{2-[2-(3,5-Difluoro-phenyl)-acetylamino]-pentanoylamino}-3-(1,1-dimethy
[-2- pyrrolidin-1-yl-ethyl)-3H-imidazole-4-carboxylic acid methyl ester; 5

wo 20042¢364¢Difluoro-phenyl)-acetylamino]-pentanoic acid PCT/IB2005/000659

(6,6-dimethyl-5,6,7,8- tetrahydro-isidazo[1,5-a)pyridin-1-yl)-amide;
2-[2-(3,5-Difluoro-phenyl)-acetylamino]-pentanoic acid
(6-methyl-5,6,7,8-tetrahydro- imidazo[1,2-a]pyridin-2-yl)-amide;
2-[2-(3,5-Difluoro-phenyl)-acetylamino]-pentanoic acid
(3,4-dihydro-2H-imidazo[5,1- 10 b][1,3]oxazin-8-yl)-amide;

2- [2 (3 5-Difluoro- phenyl) acetyl m Btanoic acid (1

2-[2-(3,5- D|fluoro pheny -et }/ | Igﬁt%rhma l| i-(2-morpholin-4-yl-ethyi}-1H-
[1-(1,1- dlmethﬁl -2-pyrolidin-| yr=ethyR=tiitazol-4-yg-amide; 15

2 [2 23%(bin kefswéﬁvwlzawbjmwmm] peatdinoift s@idydrdidy-ethyl)}-1H-
imidazireytyardidpyr odpliivy 1wyb-ethyvk Hinygadnbdanl - aeige; w1th methansulfonyl
chichié-(BDddifNoxcoriienyh .Je%%a%t%ﬁﬁ@ﬁ‘@ R%rr?é]a R‘Teﬁq ?or 4h quenched with

thyl-2 I 1- thyl)-1 H-imid
sod%]lgké}%rgr?apg an }érro |g|n wY " )%npéegglé:rmor?dzg The extracts were dried and

luoro:benzyt: amlno -p
conf’fr(tiaieaIﬁQeHﬁle'?aWﬁ@ﬁﬁf?ﬁq}fWétﬁW %ﬁﬁﬁﬁﬁ:ﬁ@@b%ﬁwmﬁeacetytammo}a '
penii(6yB:Difiolona k)3 4/letiah yeter najhtalarsdd ARG r}@isaﬁ&m |

[1- (mmwmnmtﬂxqunqﬁzpﬁw&m&#é 9\ ;19% & nf s ba .
1.23 d f R hsiamino)-
'm'd%z@ f?’@ W e% trho)(/):‘( pyrro%éeﬁgﬁ?ﬂéﬁ:)?g °Pffﬂ‘?°1%aﬁdrsﬁ*§rf doEssium

oiC aC

carbppate(fo t‘?@H‘@e@%B@&’HHH‘EI&?ﬂ?@H‘ﬁe@W@ﬁgtiqo weslisistetitogbe for 18h
and byu@heh@pwmavembedimaibmwmmﬁmlesmbrmpedéw%em&%m% The

residle VRiE paek @by lbsinationsontl SRR RSRRFLSRL UEI@ AV ’&f A% NMR (100

| MHz?%ﬂ&%‘?”&?@"?Q@”BEB‘S gre #qngg t9.he within %‘ﬂebfofor?%&(%gn%7 9, 1123,

deed, various modifi¢atiors o thei

2. 91838 ngﬁ AR ULEL AT dR Rill BRetoMR Afftiehtidtthose skilled
in the art from the 30 foregoing éigsapidign. Such modifications are also
intendecztia]sapihie i enseane eiiien ﬁ&ﬁ%ﬂﬂ%@% - i

compound of the Eﬁﬂﬂ%ﬂﬁﬂbﬂ E% R1- A+ N
WherLelql{Déls absent oris se egt Rﬁ dgamu'v}é%‘%

compound was prepared following the procedure shown for Example 96

'usmg 2 2—d:methyl-pr0pylamme to afford the titte compound: C13 NMR {100 MHz, CDCI3) o

14.0, 18.8, 27.8, 31.8, 35.9, 43.1, 47.9, 50.9, 53.2, 62.0, 102.9, 107.7, 112.3, 1126, 1335,
137.7, 169.3; MS miz 450.2 (M+1). . | .

: Examgleg
2-[2(3.5- Dlﬂuoro—phenvi)—acetvlamlno]-pentanolc acid { 1-[2-(4-methv!-mperazm 1-yl}—
_ ethyfl-1H-imidazol-4-yl}-amide ‘ ' '

The title compound was prepared following the procedure shb\;}n for Example 96
using N-methyl piperazine to afford the title compound: C13 NMR (100 MHz, CDCIS) 14.0,
18.9, 36.0, 43.1, 45.4, 46.1, 53,1, 534, 55.1, 58.4, 102.8, 107.9, 112.3, 112.6, 133.5, 137.5,
139.0, 162.0, 164.3, 169.3, 169.5; MS m/z 463.3. (M+1). .

Example 99 .
2:2-(3.5-Difluoro-phenyl)-acetylaminol-pentanoic acid [1-(2- hvdroxv~1 1.2- tramethvt»
. propyl)-1H-imidazol-4-vll-amide ' '

To a soiutipn of 2—(4-{2~{2»(3_-,5-diﬂuoro-phenyl)—acetylamino}-pentanoylamino}-
imidazol-1-yt}-2-methyl-propionic acid methyl ester {1 equiv) in tetrahydrofuran at —78 °C is
added methyliithium-lithium bromide (5 equiv., 1.5 M in ether) dropwise. The reaction is
stirred for 30 min., quenched with water, and extracted with methylene chloride. The solvent




10

15

20

25

30

35

20 =C- -~IC -Z--Z ~C- and 50,. 25 Z is selected from -CH2, -CH(OH).
-CH(C1-C5 alkyl), -CH(C1-06 alkoxy), OH(NR9R10), - CH(CH2(OH)). -CH

wo 20055bbds3C4 alkyl)(OH)) and -CH(C(C1-C4 alkyl)(C,-C4alkyl)

selected from C.-C20 alkyl, C2-02§ alkenyl C2-CZ0 aIkyny[%:pé)ﬂglz\)&o%{m19

alkoxy. O2 C20 alkenoxy, C -C2c hydroxyalkyl, Cg-Cg cycloalkyl,
benzo(O3-Ce cycioalkyl), oenzo(C3-Cs heterocycloalkyl). C4-0O8
cycloalkenyl, (C;-Ctl)bi- or tricycloalkyl, benzo(C;-C11)bi- or tricycloalkyl,
(Cp-C11)bl- or tricycloalkenyl, (3-8 membered) 30 heterocycioalkyl, 05 C4

s drre@%bﬁ%@t&é‘ %%Q%@@LP%P@Q@&M@@%@&BW t'c_)%%(?%%pe%tt? compound

¢13 Nﬁ%e en%n%lkgﬂg‘lﬁ W1t?ﬁ koxy a#éi 5%(5%?% o f Igﬁigyp‘” 74.4,102.8,

107.2, Béﬁi’@(@g Q:é%’y%idé&?lﬁ%@b‘eﬂﬂé‘hws(sﬂs ﬁﬁ’érﬁti@re‘d) heterocycioalkyl.

Cc-014 aryl'and (5-14 membagzgg\_dg__ﬂm)aryl is optionally independentiy

g@ggtsq:wmram%ea& bR RAINRRIe IARERISAILSS SISO
C,-Ct0 alkyl optionally subs I# ed with from one
-010 alkoxy optionally 2kdtiEudae -4y ikamide, e tothreehalo atoms.

& tawRgdie:ranesiuiars EspmmtnBINROR2ZR-(3(5OMNRORE Y IB¢c¢D)Rditio]-
pentan@,nlaﬁanm}ymﬁmapuqt:{&natnwmbpred)abﬁter@@mawbrmvh&sal@fsé%zh with

methylftRmHiGGRomliod 1S srod ﬂlb%ﬁ%'c&ﬁpﬁﬁy%a Kb(vl ‘ggnﬁﬁz ChEIE) 140,

stituted wit

o, el e oo B

- 1875, b?ﬁrén%%u‘@@tﬂuﬂ@@ withSwfa trie2@Mhiee halo atoms, 01-:4 alkoxy

optionally substituted with froBxamgle4®10 three halo atoms, halo and -OH;

R AL 9#% 93! H' ! %E ;feﬁ
Z[omﬂ%ﬁﬁﬁ%%i?fﬁé Q%}%Man }‘.‘{Qﬁ&é{éée her V\%Q’% le%nﬂ r599x SKE

D5 v1}9 H-iqid
atom to which R1°aMd R2 Breattachn sent, may optionally

fdfn & fSarigBight %ﬁr&f@ﬂ%ﬂ@!@%@mmo@@@w@mm}-
imidaza)1-@42atketiy-EaRBialkeidyin @Ry CestikyngGinGh eeingdetuGa Ge Cy-°C is

| -added éﬁ)@'ﬁlﬁibﬁrw @&lﬂ«@oesmﬁﬂ&h%ﬁg)cp@%%gﬁ@gtheﬁ@ !%%Iélfglllk%l stirred

rocyuoa,l | are each

' en Ik cloal
for 30 WAL ""é%%%% R AR N Mt Cdiantient s

op tlona

dried, W@"ﬁ%‘ﬁ&eﬁ ik fﬂm@%&mmgmay loRffos{ ¢ G akginendd:
C13 NMB 818 Mber&Gisietocgchoditng; Ralds 4.5 268 atyd a2 ha) @e0s, Ri3. angs.1,

65.9, 1gEtanayegatmwe, Wty heqarbonsatemyie whiphatheyre afachedss 3, 1645,

169.0, 1@@tplﬂ@é|¥ngqg§3m _,glt?/ selected 50 from cyclopropyl cyclobuty

cyclopentyl, cyclohexyl. morphollno, piperidino, pyrrolld'mo,
_.tetrahydrofuranyl and perhygﬁé—’ﬁﬂlﬁa‘&&n Whereln said m0|ety formed by

mdependently sejaﬁe@;fwm@@mﬁg@m’gmg}}ydgubstltuted Wlth from _
reg hal -06.alkoxy optonal i th from

A s R T L e R e i
E‘C@W’a”&‘fflcf’&%{ﬂ{‘ﬁyéﬁ"ﬁ’é’mméﬂé‘ @éé"&m&%&“*bfaroa%m"mw Qt%waamcted
with ethyt Jtiriury toy afisutk Se58le gosmrd @8 :0 (0 MR [{E00i Misaj dCalRy atkg) e, and,
18.8, 20@kaByr pBRS, IR amopRtonally dndspengenthyssubgiiwedoyvitham que 3.
112.6, 183 B8 3 98TBIME SN AEREIRRINY: :f) agadgm halo and -CN, and

oa keny /I and aryl of R6 are each

wherein said cycioalkyl, cycl
optionally independentiy suti=RmRE-1%% from one to three substituents

Thedpliomdentigmietontsdfeqre@i 04l kinbapt pnadhdsrdastisstetaditniam
- DER(EiRGRAM NS o Rl AeismicoRe Al SUREH W}é{%ﬂ&%
amide: Oneto three halo atoms, halo and -CN; R7 is selected from H, .Ci-C20 |

’ aIkyI C1-C20 alkoxy, Ct-020 hydroxyalkyl.-C, C12 cycloalkyl, C4-C12
Gﬁr@ﬂwm -pheniyl)-2- hydroxy-acetylammo]-penianosc aC!d (1-tert-bulyt-1H-

Iridazol-4-yl) —amide;
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(C5-020) bi- or tricycloalkyl, (C7-C20)bi-ortricycloalkenyl, (3-12
membered) heterocycloalkyl, (7-20 membered) heterobi-or

WO z(he;@jigg@ycloalkyi C6-014 aryl and (5-15 membered) heter IIM%L%80659

R7 is optionally independ 5 ently sgostituted with from one to four

substituents independently selected from C1-020 alkyl optionally substi-

tuted with from one to three halo atoms, C.-020 alkoxy, -OH, -CN, -NO2,

-NR9R10, -C(=O)NRIRID --(<))R1 -C(=0)OR11, - S(0O)" NR9R10.

S(0),R11, C3-C1Y cycloalkyl, (4-12 membered) heterocycloalky!l

opticnadyHydhoxgtis| teaheit-sonhanaiie)there it 05diRl 1 uBSy 41 Inidazol4-
yi) -Sggabered) heterocycioalkoxy, C6-CU aryl, (5-115 membered)

and (5-12 membered) heteroaryloxy; 10 or R6

heteroaryl, C6-012 ar
~and %&&?éa?/% eﬂ%&%ﬁf%ﬁ@@é‘?ﬁﬁ‘?m%@é@ﬁ'%ﬁbﬁ%‘tﬁ‘i‘wﬂléﬁ“ihﬁ\]teﬂ'bum-
TH-fpidaeehdoriveryiggached optionally form a (5-8 membered) :

hetezqaycﬂcmnwbﬂmgaraerﬁ%&mwm?f&s&mﬁnepm@@ékﬁwmQ«%aa%&-yn-
’é}lﬂﬁf@d) heteroaryl ring, wherein said heterocycloalkyl,

hete ogycloalke d heteroaryl rings are each optionally in '
depgng(%Igl Igfs ng/ ﬁ@&%ﬁ‘f}mﬁaﬁ@id’ﬁ?@@%bﬂﬁué?ﬁ%qa@@ﬁeﬂﬂtﬁhiﬂ‘@zo'-‘*- |

- Yi-agali®ited from halo, 01 C6 alkyl optionally subsituted with from one to

 three-{za{6, 506 pleh alicexiyaption Al srbRituied wwpﬂ(@mm%%omm-p |

'y;)qthcgml@ag@ 1Q1ng,ggygr9 yaliyl, -OH, -(CH2)zem-10NRIR10,

% o)r\(g7 F} OZNF\’9R10 and C3-C12cycloalky; R9 - = -
T s ERY a‘é‘?{ﬁ?@@g@&atm Hagt-oll M@?@M“PWPY')- |
azeww&HQWammmw@ -C10 alkyl is optionally independently |

replaed3ithisuoaieaton)-LCaQitiabiqryitandi L seialy YL D3 -GhakPYbopionyi)-
azetWiEES)- ﬁ@gh,&%ggﬁ ﬁ'\r,ggl of said C,-106 alkoxy is 20 optionally

ind replace an a C-2-C6 alkenoxy, C2-Ce
B RIERER ?% I PRIl AR rmet
emykb%ﬂ“ﬁ‘fﬂ'%ﬂr@ﬂ%alkyl (C? 311)bl-or tricycloalkenyl, (3-8

mervBea)lumterdtyeidettianldts Od-Aatydanckihthdisnembenad)-pentancic acid

[-(iheteraan. avhereiairaic, AIIRAA R0 BAE I?Qﬁhdgptlonally

indgpg u d,with from one to three substityents |
' mdgpeﬂgﬁﬁ%'% %‘scr:teé1 A g%ad% B bg \i}hzré'ﬂ"gg YA RARlin-4-yi-
ethy‘&ﬂ&d%ﬂ Y@)ﬁ‘??&f'cloalkyl bi-ortricycloalkenyl, heterocycioalky, aryl
an@ﬂéﬁé@ﬁwﬂr@vw@@@mmﬁemﬂmmmwu@qﬁwedow|thdﬂor[ﬂ-(1 e
dime@iypdaribremusiilu@ptsingaeRsenty. ﬁgtggted from halo, - OH, C1-C6

alkyl nd bstitut om on to s halo atoms
. czggé‘%m‘%r’%ﬁ%%ﬁa%%*%ﬁ o R R P
im “or NROR1 may form a (4-7 membered) heterocycloalkyl
wh%@iﬁ%@iia -ArlerdeyLisatipbiptiondlly [derhprisestHylbbmanpHaiivvoyl-ethyl)-1H-

- saisl heiriporeioalisy). ontainsfromgnet threeﬁ Ible bon
thyl \Aﬂ%ﬁ relw hgt(éar?(s)’i:83?/1{;%??:aIkyl |s%)pt|onaﬁllc)1/o|n@ ﬁpgr?ané% VTN ?}%84')']'
e y)- 'ﬁ’b ﬁ'ﬁ‘g& 'substituents independently selected from 01-06

_ al@{%ﬁpér%ﬂycggw@@macmhmomrm-mmammn@&@@aimwin«1~
yl-eth@ReChfiabesmatyr-06 ialisaxy- @@}%@,atkenoxy 0~ C6 alkynoxy, 01-C8

b e e e L R SN R

i )5%0 OR11 éq_ze
yl-ethyl Bg-AlR é%?é%iﬂ@l C4 C8 cycloalkenyl, (05
Ol%f&(&ﬁrwgma’rkbﬁﬂwmﬁm)nbB}fPIEtrietymm)aldxi&rIyn(th‘r&metﬁhfz-%ibrohdm-L
yl-ethyIpieppeyglomiahidagod Qpamiaed (5-14 membered) heteroaryl, wherein
S onal independently sub dW|th from one to
' tr??s[(? gyés%gﬁgjrﬁ%sbﬁ%ﬁﬁ %fns é’ctean?lorﬁc%h SR 4pyrolidin-1-

yh-ethyllraharl- Lidmitasns ‘P@ﬁdrogen atom of said alky! is optionally
independently replaced with a halo atom, and wherein said cyicoalkyL

cycloalkenyl, heterocycloalkyl aryl and hetereoaryi of 40 Rt' are each
optionally independently substituted with from one to three suostituents
independently selected from halo, Ct-C8 alkyl optionally substituted with
from one to three nalo atoms; -OH, -CN and C3-08 cycloalkyl;
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and n is in each instance an integer independently selected from zero, 1,
2 and 3; 45 or a pharmaceutically acceptable salt thereof, 2. A compound

WO 209@/%9%@' g to claim 1, wherein A is absent oris 50 Q Zis C';IEI% &%%36,;9

C1-Cé6alkyl); R1is 0,-C1Galkyl, C6 0i0 aryl, (6-10 member
heteroaryl or benzo(0; 06 55 cycloalkyl), wherein when R1 is 0o 010 aryl,
06-0t0 heteroaryl or benzo(C,-Ce cycloalkyl), R1 is optionally Inde-
pendently substituted with from one to three substituents independently
~ selected from C1-C6 alkyl, halo and OH; R2is H or Cl 06 alkyl: R3 |s H
CH r
f%?%%‘?‘%ﬁé R DO T ot
yi-ethy rﬁﬁépgaﬂ %TB%\ lAndraimive is optlonally 88 mdependently
sub§t{ﬁ1{<’§d3vﬁtﬁlﬂt&ﬁ@@h@rw)tme@iemmwtgmnwmpmﬁémly Sitedhyti2-

pyrrcfrﬁmw;aay@%ﬂ,m&a@mfuo@m 2OHRARIGI <S(E0)NRIRIC,
O(Z L5 1SS PRI a4 Sﬂ&%ﬁﬁ&% é‘etem%}’ac'oaéé'e%?%oe’?ﬁéys 6,7.8-

substituted with from oné 1o t ree groups; and

tetrapyposraidaggl iRl 20Nsed from H and 01-06 alkyl, wherein .
eachlRy@ddtivatentendhrte=Obalodrtaptionsity ifdepbye@aitys-tetrahydro-
imidﬁ@ﬂh@%}ﬁ%ﬁiﬁdﬂg}%a{am 5 3. A compound according to claim 1, wherein’

Al 194 i‘t?§§ @ﬁd%%?ﬁ%ce@ﬁawggﬁéﬂsﬁl é'ogggy (?é)r?ﬂ“ég I-E&:cfazo[ﬁ -

from gne to three substituents’indep th selected
Bl A ARF S RYI%s H or C1-06 alkyl; R3is H, -CH2CHZSCH3 -CH2CH2. |
OCHE6%- @D@e%vmm@qqtﬂammmyb@sasm GtiCitnB&zalkafppridin-3-
yi)-ansidd; C10 alkyl, Wherein'R7 is optionally independently substituted with

fro (a0 S t
o Qﬁd%&% 0, miﬁrﬁle Jil%&%%%)gﬁ %?:ﬁ‘o Rt gllnd (ﬂ"g"d'“"'
“"e*"ﬁﬁ'é %Iére Zl%te’( @ \%%tlkyl 4. A compound according to claim 3, '
whér@m%lwﬂd}w&@mmﬂﬁmmmpmﬁnm-(1 1- -dimethyl-2-
pyrropgmawmythys}-qblpmmﬁmmw-énﬁﬁpmpound according to claim 3, Whereln ‘
R4ﬁ @Q%H%JS@HMW%@PBM%%W bﬂ%ﬁ%‘c's%fgp% 11—démethyl-2-

3. 6."A compound according to claim

pymjh l?ﬁfré n'éi‘il_% 5" ga ﬁietry yraronaphthalenyl or indanyl optionally

suBﬁ%&@ﬁ'%fﬁ@ﬁ@?m)ﬁ@@?ﬁwbrﬁ’@aﬂrﬁb1Mth%ﬁmUﬁd-" -yl-ethyl)-
1H-ingidenrbfgitercidem 2. wherein Ais IT 251" ZIs -CH2, -CH(OH) or

-Ch6 - tﬂ%@%ﬂ)z@h@%h@l@ aﬁﬁﬂtﬁéﬁel%-%min% Rt eembeiss) 11
d‘me ter;]c!)naor erein s an/ g .4c_i ﬁefergarg re optionally : :
Y'VK/ ﬁ%s%?ag Wlt ror7h°oné' §thrée Eibstituents independ 30
BSF%QIQE{BW oS ARG HRiIBHP O B R e N Benignor Zcid [1-
(1, 1-dsnletfw!"@.bs@@laﬁhyl~5ﬁ2~4ﬁwﬁb-l1cb’r—@;e@60&l4@yl}-d§ﬁdle Hor C1-C6 alkyl; Rris = ..
cm%&woard&&%@awaé;mea%memka@rﬁ&) Jaeg%rqaﬁsfgeaMboFe by the-

SPECIfY(\é ?nsgblﬁ'ign% R n§' lle%)nd psenqge? tééSUb%utclil fed s?r%(% ngg tg’ ustratlons

substituents |nde endent sélected rom a v

of SeVifRgPPRS!S ‘ef(tbe)!m@m‘o”@@%)wfnf erptmmmsm -(I&eedﬁfbmer‘e@)m the
scopehetdhiscyoleatiop. dpdeteshaltyisubstitdtecktidtis fob theme tatimiee @iditrhalothose

showDi@MPHc3BrBed feraRowad @é‘cﬁ%@”%ﬁ%r@@%hh‘é/@@lﬂé@%ﬁﬂ%oaﬂ from the
foregd Mg BBELASHBRIAGY HRRRKLASRUR R4S FRENSLM UMM he scope of the

appended claims.
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wt'}_el Imldé absent or 1S sei&

or piperidinyl; and the (4-6 membered) heterocycloalkyl substituent of Pr is
morpholino, pyrrolidinyl or piperidinyl, 9. A compound according to claim
7. wherein R1 is aryl, Ais 40 45 OH,. Z IS 10. A compound according to
claim 9. wherein and Rr is a 01-C6 alkyl optionally substituted with
-NR9R'c, morpholino pyrrolidinyl or§§iperidinyl 50 It. A compound

Claim@ccording to claim 1 selected from the group consisting of:

3-(4-{2-[2-(3.5-Dlfiuoro-phenyl)-acetylami-

A FERPEREARBRIAO-imidazol-1-yl)-butyric acid methyl ester;

3-{4-[2-(2-Hydroxy-3-methyl-butyrylamino)-pentanoylaminol-imidazol-1-yl}-
3-methyl-butyric acid methyl ester; 5§H
3-(4-{2-[2-(3,5-Difluoro-phe Islminoi-pentano,yiamino}-imidazol-l-yl
)-3-methyl-'buryric aeid-méth 2SN
3-{4-[2-(2-Hydroxy-3,3-dimeth¥I-bu rylaml Q.)_.}éentganoylamlno] imidazol-1
-yl]-3-methyl-'butyric acid methyl er; 89
2-(2-Hydroxy-3,3-dimethyl-butyry4amino)-pentanoic acid
[1-(1-ethyl-propyl)-1 H-imidazol-4-yfl-amide;

rL £3 5-Difluoro- (Teqylg acetylaminol-pentanoic acid [1-(1-ethyl-propyl)-1

azol-4-yll-amide;

2-[2-(3,5-Difluoro-phenyl)-2-hydroxy-acetylaminol-pentanoic acid
[i-(1-ethyl-propyl)-1 H- |m|dazo A-yRsgmide, g
2-(4-{2-[2-(3,5-Difluoro- phenyl) celtyllamnﬁol pdhtanoylamino}-imidazol-1-
yl)-2-methyl-propionic acid meéryl M estére2:-¢4%2-[2-(3,5-Difluoro- phenyl
)- 2- hydroxy-

argietylamino]-pentanoylamino}-imidazol-1-y1)-2-methyl-propionic acid

meth | ester:

{Zﬁe@m@ Y‘ﬁ@@é&%@@@ %"’ﬁfﬁe?gﬁ%bwéfﬂ%ﬁi”immgaw \-CH

alk
e f’éq:céo alkynyl, Ci-Coq, aIKoxy =Gy alkenoxy Cy4-Cop
Z%RyéayH&d@)éYCBamw Wsy ABING) @emi u%‘ Z@J ugyu}?b!oairceny‘
2-(|¢'telhy} propierie! i@:t;mjem@ﬂg—}@h as- tetricycioalkyl, (S,-Cq4)pi- ar tﬁf‘yﬁloalkcnvl {3-8 membered)
*qzt (PR 5 Biftudtypriefiyh -faw%ﬂmhﬁ@ros%meﬁwa?ﬁm6}!%@@2%@3&)3@ alky!,
ke T; KC&( v a gac[ﬁ iﬁ&i;%o ror%glnoepﬁnuentlv reptaced with haic, and wherein said cycloalkyl,
mz(%ﬁ [ \,!E 6}& g 8 i r’nbnred} heterocyaicalkyi, Ca-Cq, arvi and (5-14 membsread)
zmgagfw AraNyn s sc eI LRI RmING ) RIOP IO AR IR0l e rom
ylp&memwamwMeuaﬁlﬂrm@mybﬁsﬂet&te{ea naio atoms, C;-C., alkoxy optionally substitutad with

43(@m @R (S0 BiftRTo eyt ansinok peﬁtaﬁéwn@ﬁ@}mﬁfﬁdfamf@m CxCs
ylzaﬁ;@gﬂéi}qégra ?BB%{ g%jg ﬁﬁﬂ?gﬁr I . cloaikyl and C:-Cp cvoioalkanyl, wharein R2 i3
2 c{gn %emil&éﬂg@nmg{& @W\Tmnaél B%@Q’i%%z%gms inB“D;nQe"ﬁﬂV setacted from C.-C,
[Lads, drtinap kY el Wﬂn]:n){b'ﬁtgbwba-ﬁﬂcm@aZQbﬂﬁ'xy&mw @u:gQutaG with from one
ZJPZH(%'-%#ImmsMpﬁenyl) acetylamino]-pentanoic acid

[1T, frﬁﬁméﬂfyr “ﬁ?ﬁf’ﬁl‘i‘cﬁﬁkﬁ YReRRRT iR A6l 2y IkoatfiR & is anacnsd, or R' an
2 i% Z?e ii@,n:r:ﬂ 20 atobrhtgﬁvpishgcgﬂﬁMﬁoﬁtﬁgn?ﬂ%n&ac?asen may optionally form a

['éidsgulmﬁ‘cﬂﬂr}élﬂ%wff@“gk@ loyleg ;1 -Hamenyt, ¢,-c. alkynyl, Co-Cy oycioalkyl, CoCq cy-
cloalkenyl and (3-8 membered) heterocycicaiky!, wnarmn said alkyl. alkenyl, alkynyi, cycioalkyt, cycicalkenvl
and heterocycicaikyl are each optionally independently substituted with from one 1o three substituents inde-
pendently selected from C.-C, alkoxy, hale, -0k, -8{C,-C jalkyl and (3-8 membeared) heteroccvcioalky!;

Réig H, C,-Cq alkyi or haic;

or R® and Ré may together with the carbon atom o which they are atiached optionally form & moiety seiected
from cyclopropyl, cyclobutyl, cvclopentyl. cyclohexyl. morpholing, piperiding, pyrroliding, tetrahvdrofuranyl and
perhydro-2H-pyran, wherein said moigty formed by R2 and R is ontionally substituted with from one to three
substituents independently selectad fram C,-Cq alkyvl optionally substituted with from oneg to three halo atoms,
C.-Cy alkoxy optionally substituied with from one 1o three halo atoms, halo, -OH, -CN and allyl:

Reis selected from H, C4-Cg alkyl, Co-Cy aliyisne, C-Cp alkoxy, haio, -CN, C3-C.o oycioalkyl, -Gy, cycioalke-
nyt and Cg-Cqp aryl, wherein said aikyl, aikylene and alkoxy of R® are each optionally independsantiy substituted

" with from one to three substiuents independentiy selected from halo and -CN, and wherein said cysivalky,
cvcioalkenyl, heteroaryl and ary! of RE are each optionally independentiy substiutad with from one 1o three
substituents independently selected from C4-C, alkyl opticnally substituied with from one o three halc atoms,
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dazol-4-y')amide; 2-[2-(3.5-Difiuoro-phenyl)-acetylaminol-pentanoic acid
[1-(1,1-dimethyl-2-morpholin-4-yl-ethyl)-1H-imidazol-4- 25 yll-amide:
2-[2-(3,5-Difluoro-phenvi)-2-hydroxy-acetylaminol-pentanoic acid
[I-(1,1-dimethyl-2-pyrrolidin-1-yl-ethyl)-1H- imidazoi-4-y!]-ami de;
2-[2-(3,5-Difluoro-phenyl)-2-hydrox 5cetylam|no} -pentanoic acid
[I-C1-Cathivdxprofyliisidsimidaol-d~yihamides nalo atoms, haio and -CN;

DIyt figm thl%nz%aez r@nmﬁ@ifspxénmmtéyaémpmwcmalky* C4-Cyp oycioalkenyl,
D‘E %E&nﬁéw | \%“ﬁ? fré:ﬁﬁ Tu_\{| it basest) i @yl (7-2C membered)

trlcy

| and m Qénﬁere slercaryl, rez soptionally indapeng-

2- i&r;(&élé&mrﬂm% t?s@@gﬁ @QQA@% C4-Cyyy alkyl optionaliy substi-
14dme&hybr2ammh@wmawnelbybzgakdoumldﬂ Z0l-Ary)]-ARade -c=0)NRIR 0, -C{=0)R 1,
-»H 0)'s Fﬁéfﬁiﬂ Wl‘aﬁgrﬁ& )spemtan Gic oighbered) heterocycioalkyl optionally sub

[1 Zf%pﬁx ﬁ%@% fﬁ?fﬁﬁuaﬁwr g: $51ﬁbl@;mfareaalwra?maék% Co-Ciyq aryl, (-
g% mmﬂ c@r}é ggms a»ll%n%wey are respectively attachead optionally
[ 11, 3 telimerhindrs ﬁé@lﬂi@r&aih@%@/ aqtelwl%elqbéré&mgaze@mémyé VAR (6.6 membered)
2-{@eHgrarongy Bemie thyl Houtyrydashin op:petancieasid netercaryl rings are each optianally in-
1@1@1%%@%%%?@ Wﬁ]lﬁlﬁgl DE;WMH%W@% fogoty| }aamdécim haitoh. Cy-Cg alky!
2 zuu Wb ?f%[l 1?.' ﬂ uted wi rrot;n one to
i‘ ZE? Ofﬁg y- *morphoi- 4éye/ﬁ?etﬁ e EgO |déi?51*&°‘yﬁ) am%oe SONRR Cand
Z-QQEHWP&WG&BMWHBMEEHW@&Iadﬁl‘ﬂm&pﬁ@%%e&ﬁldacn nydrogen atom of said C.-Cyg
(! Edtivrethy p@w@ ewrmwewlww;m@azwngjpamw C+-Cg alkoxy wherein

{98y LSl
2 iﬁg inde lan e y reoa ﬁ@ almm0| -+ [‘Eeth TI’E%]OIC aCId C&?}R? S(Q).R™,
\&i F' 4 \_,8 uﬂ y ﬂ ﬁl TG tnoyv é] -& memberad)
21{ e(%:%rﬁl @m&ﬂ@@ﬁ)@@%ﬁ g&?ﬂ!ﬁrﬂa@- A=dimethy Kaagyg J(&H?e %ﬁ%ouonaly
thiytisdeetientickazaifurbey] tpropiona- tmide;ed{@+En(B5nRifleresphenyhaacas -oH. and
yIAMRIPIDISE m‘aﬁ Pdﬁ‘?ﬁ‘i@ ARy aceticvaleitiame thiglasteriky!, aryiand hﬂt?;aryl
o A d ERried from
Z? ?%gg Qg é (%Egn értﬁc)ﬁndenf &hsuﬁiiﬁgﬁé Hﬁéﬁ'&ﬂ%ﬁ”ﬁg 1&%@5&:@ %Zﬁica tkenvl,
ida76]-badls 2ol DEPRIORIG ks LS RS{EL-R0.
2-@2#4(@58%1&11@%@-@&1&m:;dh&e&ﬁyla&ua@ioﬁlgntam& m&ﬁé&mﬁm%ycnahy comprises
1 p@t}qu:rpinrmimmenﬂnyﬂnm@ged from N, O and 8, and wherein said heterocvcialky!
i ogpendentiy
égg ftult? F@cm ons 1 th? e SW? Sg?g%? g@mmﬁ%gﬁﬁd yc‘!?wlﬁgiﬂy iwggg%gel\uﬂv ZEDS’EHUIDIC
) GAG ﬂ:‘ IE uaakn*\yl Co-Cpg alkynyl, C.-Cy slkgxy. Co~Cg alkenoxy, Co-Cp alikynoxy,
2@@@@;&@r@m@w@xmwa:mm@ppamtanggc BGER ", C(=0)0R™, -5(0},R"" 2nd -5
{1 N2 dimethyl-propyl)-pyrrolidin-3- yII -|[H-imidazol- 4- yI} -amide; 55

-W— '6“89D’Wu%§r% fkﬁzﬁ'B’ Atetrarig ghmaF@ﬁszbfy[anﬂn@) periteptrolta-(C--Cq.)

¢ tric n,}zcs Fyl Fyﬁ;&l a ﬁo%&aﬁ arv and {5-14 membered) hetercaryl, wherain

I yi g%’z:somf ymHe ﬂmen Dsn Uis Wi r mﬂto bStl!UEﬂ*SiﬂGEDEﬁGmanySQIDCIEu
'f{él'r[%'}@ -&\@r‘sﬂ @Q@ C;IVC%E;)‘}W Qaw mélll@ is opbionally independentiv

)-pentaney amara@ldrm uﬂam#eih-%]c}czm&thylfcw@kemm&ea&dcm@tféy\h est@Eteracaryi of
9G" 268 Difiiori- DoBeSnd=titrabrdres RephtiTalend yamine)spentaneiosniy seicted
aérﬁir[rla flce—ﬁ,mlﬁyfdﬁgmaiy Wqﬁﬁm‘n Jom one i¢ three halo atoms, -OH, -CN and C;-Cy cycicalkyt,

nis In each instance an integer independently setected from zero, 1, 2 and 2
or a pharmaceuiically acceptable salt thereof,

A compound according to claim 1, wherein A is absent or is

i

"2""“0"‘""’;

Zig -CHyp, -CH(OH) or -CH(C -G alkyl}; R is C;_-Cm alkyl. Cg-Cogaryl, (6-10 membered) hetercary! or benzo(Cs-Cy
cycloalkyl), wherein when R'is $g-Cqy arvi, Cp-Cyp heteroaryl or benzo{Cs-Cg cycivalkyl), RY is optionally inde-
pendently substituied with from one to three subsiituenis independently seiected from Ci-Cy alkyl, hiaio and OH;
RZ is H or C4=Cyg alkyl; R? is H, - CH,CH,SCH,, -0(C,-Cylalkyl or C,-Cg alkyl R% is H or C.-Cg atky!: RS is M or
C.~Cg atkyl R i8 C4-Cyyp alkyi, Co-Cg cycicalkyl or (4-10 memnered) neterocycioafiyi, wnarem R? is optionally
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10.

M.

ylj-amide,
3-{4-[2-(6,8-Difiuoro-1,2,3,4-tetrahydro- naphthalen -2-yiamino)-pentanoyla
minoj-imidazol- | -yl)-3-methyl-bu- tyric acid methyl ester; 5
2-[2-(3,5-Difiuoro-phenyl)-acetylaminoj-pentanoicacid
[1-(2-isopropylamino-1.i- dimethyieth%-l H-imidazol-4- ylj-amide;
er@PQngf @Qmummvfﬁhewb)a@betmﬂmepemtaﬂ@i@aa@@ ected from C,-Cq alkyl, C4-Cq alkoxy,
1a|rﬁ(efﬂ ﬁ?.}‘hé{ ﬁfﬁuﬁj j_qqﬁ%ﬁjmﬂezpdngm@eaikvionttcnal!y substituted
% :zejqi pﬁﬁej} %ﬁgﬁug% % Eﬂfrﬁéﬂﬂé iciéeﬁ?penaentty seiected from H and C;-Cy
- -benzylamlrﬁg dimethylethyl}-T H-Imidaz ol a0 VH-SReRs win & naio atom.
AEE:W@]EEBI:HN@ wphtmy%@%tﬂ&%@@wemaaﬁ&mguycma tkyl! optionally substituted with
fff{m-ﬂf t@ﬁémth'yhrpmp%ammnmemdeélmethype&hyl helo ehdrditl &2 6lHleyE -C; alkyt R? is
iS OD iﬂ.ﬂe IV 'Ei‘l:i..lteE && Igmlr% rﬁ?ébﬁ(b‘ier%ae aiKyl ;;ii Ssce:}e;ilgdii-i‘;{;
Wt% SCT’E %] ﬂ&{ﬁ iﬁ% ?Igig)@%raf% gé’mbn@ere ?ijégsroc);uloalkyl
2 (3 5- leluoro pheny) acetylamanJ pentan0|caC|
Afdritotrd awetind 2 ¢disp hovipleat iRy iaminoe thydtiddet- lnti--deezol: 4vythhaifdi derolidiny or
Pipefigie3, 5-Difluoro-phenyl)-acetylaminoj-pentanoic acid
[ imethy rpholin-4- YPIO yI Imidazol - o ,
A@ij’éﬁié’ggfé‘ﬁﬁb;@: Ial%;%wé‘cgtylgmmgj g)e]ﬁ_i'an(r)n Rt Te kg SRS PORYL ISODTOpY,
[1-(1,1-dimethyl-3-pyrroiidin-1-yl-propyl)-1 H-imidazol- 20 4-yl]-amide;

A 2BV D HIOH091: 2181 tetraby 8f d- nap Bthaieny2-yiamine)ype mangicaoidy substiuted
Wi (1 BIFRRRY IS B§ ABTidin-1-yI- ethyl)-1 H-i m id azol-4-yl]-amide;
n2aBssaloresindan:2-yiaming)- pentanoic acid
[1-(1,1-dimethyl-2-pyrrolldin-I-yl-ethyl)-1H-imidazol-4-yl]-amida;
2-(indan-2-yiamino)-pentanoic acid
[1-(1,1-dimethyI-Z-pyrroIIdin-l-yl-ethyl)-ll =imidazol-4-yl]-amide; 25
2-(6-Fluoro-1.2,3,4-tetrahydro-naphthaten-2-yiamino)-pentanoic acid
[1-(1,1-dimethyl-2-pyrrolidin-l-yl-ethyl)- 1 H-imidazol-4-yl't-amide;
z 2-(B-Chieror] 2. Adtetrabydroenaphthalag: 2:yiamine)- Rertanie 86tk ercary, wherein
SE[FCH.W-@YMMWWRHH’IHM P@El}bwl:}@ﬂmf kirideaotslronisaemictese substituents indepenc-
';é'ﬁ’(% g@%’ﬁ’ro? “;2 @'4“1&?5 dr6? rﬁatbﬁtﬁai?eﬁi féﬁ??‘? en@r&r‘id?’é 'E.t%l@f ) ua; '
om@n nﬂ%@lmgn% QL}QJ Ql.llg(! ( f['o%@%ﬂé tﬁééﬁtuenganaﬂo\jnoe }(gggc?ead ;or‘: jy reC”;akv:
CZ%&;iZcﬁlmletkmgilQ %@ﬁﬁﬁﬁmﬁd[@ﬁ@ﬁ t @l@ﬂt%y @rm e ) %B&%Qﬂlngré?@ ioalky! op-
t‘%ﬂﬁyﬁ)@fﬂﬁﬁmaﬂmﬂ?@/io-am&m or halo groups.

4@; 2 ‘éul%%"z%ﬂo s htha%éeﬁ“éﬁ@ ""‘Q!QF"%ﬁE’;?m;g;@ aclgm%a%myl oyrroficiny
) .
- - sopropyl 2. 3%%§i?a§2ydrocﬁ§p zha S‘Wirﬁ"ylamlno g%r'ft%r%rm“d Ryjr Peridinyi
AE;bﬁ(ﬂnﬂndém@&mlfQCmeud&miM1ﬁblyh),l H-imidazol-4-ylj-amide:
2-[2-(2-Fluoro-pnenyl)-1-methyl-ethylaminoj-pentanoic acid
[1-(1,1-dimethyl-2-pyrrolidin-I-yl-ethyl}-1H-Imlda- zol-4-yfj-amide:
2-[i-Methyl-2-(3-trifiuoromethyl-phenyh- thylamanJ pentanoic acid
[1-(i,2-dimethy',-2-pyrrolidin-1-yl- ethyl‘}_' 0 1 H-imidazol-4-yll-amide:

Z ig -CHs.

A compound according 1o ciaim 8. wnerein and R is a C,-Cy alkyt optionaliy substituted with -NRER0, morphoiine,
pyrrofidiny| or piperidinyi,

A compound according to claim 1 selected from the group consisting of; 3-(4~{2-12-(3,5-Difiuoro-phenyil-acetylam
noj-pentancylamine-imidazol-1-yi-butyric acid methyl ester;

3~{4—[2—{_2-Hydroxy-3~met‘ny§—butyrylaminb}-pentanoytaminoj-imidazo!-1 ~yl}-3-methyl-butyric acid methyi ester;
3~(4-{2—[2-(3,S—Diﬂuoro-pheny!)-acetylamlno]-pentanoyiamino}—imédazo‘r-1-y]}-3~methyl-buryric acid mathyl es-
ter;

3-{4-[2-(2—Hydroxy-3,3-dimethyl-butyryiaminc}~pentanoylamino]-imidazoi-‘s-y!}S—methyLbutyrtc acid methy!
esier;
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2-(5,7-Difluoro-1.2.3,4-tetra'nvdro-naphthalen-2-yiamino)-pentanoic acid
f1-(1.1-dimethyl-2-pyrrolldin-I-yt, ethyl)-I H-imidazol-4-ylj-amide;
2-(6-Bromo-1.2.3,4-tetrahydro- naphthalen-z-yiamino)-pentanoic acid
(1-(1.1-dimethyl-2-pyrrolldin-11-yl-ethyl)- 1 H-imidazol-4-yfj-amide; 45
2-[2-(3,5-Difluoro-phenyl)- ethylamlng pentanoic acid
f12¢: Wﬁmé%thyh@ﬂpwwfdwwweﬂwt)wldddlmid-amkadopyl]—‘anmdiezow -yil-amide:
%%% u E}ﬁ %y r{]_‘”ﬁﬁ'@ rcwéoq Hﬁi%ﬁ%g% mﬁé@@%m_ﬁ{m:;ﬁiy -amide
2 £6:8- ?ﬁgro 1,2, 3% tetra ydro napltbar;len? -y%aaizﬁl%lg”Sﬁeiﬁtgyﬁgi%pggfdwd ety
[12¢E-etHrylorayybrd bammicanatody-BOtyliramaigdentanoylamina-imidazol- 1-yi)- 2- methyl- propionic
2- gedg’ﬂ]ﬂ@éi?é 1.2.3,4-tetrahydro-naphthalen-2-ylamino}-pentanoic acid
[y S PO E PEEZBH Ay OB o0ove o mety
2%@432@@9@5%% %eﬁpﬁﬁ%m%%&m&ﬂ%%} ;21 é’é%ﬂ'@@z Qg{ﬂwﬂgr!%rﬁ]ccégd methyl es-
[1+1,1-dimethyl-2-morphoiin-4-yl- ethyl )-1 H-imidazol-4-yfj-amide;
2-324(3;5- @ﬁ@mmﬁm%@@twmﬁqmw@mmazol 1-yl)-3-methyl- butyric acid metnyl es-

ﬁ?ﬂz ,%v gt nyl-2- gl -phenyl- ethylamlno) -ethylt-1H-iml-

a
q O| i eth tyrylamine)-prfopionylaming]- |m|0azol -1-yi}-3-methyi-butyric acid methyl es-

2+ 4@482@@7&%%&%%@@%%@ PARRDBIGR 2-IRIN0)-NRAAROICACIT - acio tert-
[1b(llyibsc¢hnethyt 2-morphoiin-4-yl- ethyl)-1 H-imidazol-4-yfj-amide; 91

§62839i?m@m91e2>f%849téa@mp@mapﬁphia{recn:20wamﬁ®w¢1m@ﬁhylezpemw=dazoﬁ~4
ﬁi rH' éraofr%leltdlengg g{;éaceotg rr&%égpir%nén 4 tet L dl_rlnethy -2-pyrrolidin-1-yl-sthyl-1H-imida-
roemaphm&beﬁm%%ammweﬁﬂaﬂn&ﬁmmwu% pwﬁrohm%w_ylp?mw%l-yn-emyl -1Himi-
Hdepidavizoibs-yll-prop ionamid e; 5 2-(6,8-Difuoro-1,2,3

4- %?%rarﬁﬁafwrﬁamﬁgﬁgﬁ/ wﬁwﬁﬁmOﬁéﬂQéth&%Wyl -Z-morphoitn-4-yl-ethyl-tH-imidazo-4-

[1 -M! o a on alr?IOtlcrr&]zlcg z9k-4- rrolidin-1-yi-eth -
4%%&2%%%%0%2 %Lg%%% t%%}r/}]éh@%gr}(l)gnjéphthalgean-é&lgrr#?no)%gntan \)’ oy

miﬁaj(amiﬁfamlshgd}l-)bewzm@amdzameeth?ﬁhesdseracld[ i~ {~ethyl-Dropyli-1H-imidazol-4-yl}-amide;
i@%ﬁ@ﬁ%ﬁ@mLdiﬁrefhylamé@@efm@e@mhy@'fa)maﬂmmewwwamm@memwmic'azo'

1GS
é@qg]ﬁf ﬁlﬂyqjD@‘g"gmgcgtyp%gnO:‘Lgeggggllpa}dPll (chg r?»ntny -2-morphoiin-4-yl-sthy!)-1H-imida-
l:4-
2 :(wmm@pwﬁna Bidnietiabydra-naphtbalen:24Aaminc) penRtangic:agieh.imidazo«-
[14(EMidetimethyl-2-pyrroiidin-1-yl- ethyl)-1 H-imidazol-4-ylj-amide; ‘

2-@2@%&18@%%‘ AR RS AP RS N 2L iR inG)Petitanioicaiie  H-midazo:-

[ m N t i I %Ql ﬂ"ﬂ i mg)!e C;]YI’F‘ A-yi-athy -imidazoi-
I L IR IRy
[12(524ﬁyd11mwyaenhwm-zlh+qwnﬂm¢aﬁuw samide; acid [1-(1, i-dimethyi-2-morphoiin-4-yl-athyli-1H-
2F§§_§O§ﬂmméﬁo %ﬁhengil) acetylaminoj-pentanoic acid

[1-3% rﬁ(a%iy TR Sty TR R AEAT - A IR a riceprenolin-é-yh-ethyl)-1H-midazol-

2*122@@3@6@#4%?&9?5‘&%%@9@3/ Lﬁg{%n%r&%@l%a%éc f‘;‘"(\:j t-dimethyi-2Z-pyrrolidin- 1 -yi-athylj-1H-
[Lin{B=bydroyeyids 1-dimethyl-propyl)-1H-imidazol-4- ylj-amide: 20

Z{ZZ(QWﬂmmDMhMMOMMHmlh@ijmemftammhamdyf sthyt)-1H-imidazal-4-yl}-propione-
(%@Srldl I 1H- |m|dazol 43{2 -amide;

0 phenyl)-acetyiamin emanoy%ammo Fimidazol-1-vij-acetic acid mathy! ester;

~(4-{2-[2-(3,5- ulﬂuoro -phenyl-acetylaminol-pentanoyviamino-z-methyi-im idazoi-1-yl-2-methyl-propionic ac-
ld methyi ester;
2-[2-(3,5-Diftoro-phenyl-acetyiaminoj-pentancic  acid  [1-(2-methoxy-1,  t-dimethyl-athyli-1H-imidazoi-4-
vil-amide;
4-(4-{2-{2-(3 5-Difluoro-phenyl}-acetylamino]-penianoylaminoi-imidazol- 1-yi)-benzoic acid maethvl ester;
2-[2-(3,5-Difiuoro-phenyi-acetytaminol-penianoic acid {1-[1+( 2.2-dimethyi-propyl-pyrrolidine3-ylj-1H-imidazol-
4-yli-amide;
3-{4-12-(6,8-Difivorc-1,2,3 4-tetrahydro-naphthalen-2-ylamino - pentanoylamino-imidazol- 1-yl-butyric  acid
methy! ester;
2-{4-[2-(8,8-Diftuore-1.2,3 4-tetrahydro-naphthalan- 2-ytamino -pentanoyiamino-imidazoi- 1-yi-2- ~methyi-pro-
pionic acid methyl ester;
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2-[2-(3,5-Difluoro-phenyl)-acetylaminoj-pentanoic acid

[1-(1-methyl-piperidin-4-yl)-1 H-imidazol-4-yl)-amide;

2-[2-(3,5-Difluoro-phenyl)-acetylaminoj-pentanoic acid

[1-(1-acetyl-piperidin-4-yl)-1 F41-imidazol-4-ylj-amide;

2-[2-(3,5-Difluoro-phenyl)-a,etylamin@§-pentanoic acid {1-l

(3 B-dirfietiyl i nysybivpiperidiaeb-yidmdsimidazalt- d-yl}ramigepby-1 H-midazoi<4-

?a(g‘%aleluoro phenyl) acetylaminoj-pentanoicacid

{ -5@ Ry P BB TERT R S-H PR gy cattggzo- -y 3-metnyio
2(@;@3@ %Q!r%r@h@%%rﬁ%?%@%%ﬂ g&al%lr%p‘?&qna i-dimethyiethyl)-1 Huimidazol-4-

{I -J1-+22-dImethyi-propyl)-piperidin-4- yI] iimidazol- 4 yI} amide;

2{&(@%?@-%?%}6]%2@@%@@@mumaphthalaat#ﬁkylaammjumemsanamloazom
R dlmeth rrondln 30 1-yl-eth %1 H-imidazol-4-ylj-amide;

% % RS 2 PR e Rl 2 ATy ARG 2P aesss--
OIQ-[@%C!S ﬂﬂ&&r&aﬁkmﬁﬁb&lﬂ%ﬁmﬂ Qlidarif 1ayi-etyl).b HAmidazaldavlamides iy ety
2- [B-@Q&@#&J}mphenyl) a cetylaminoj-pentanoic acid
[7 @ @ Bﬁﬁ%ﬁ}ﬂhﬁ%w%fﬂﬂém?éwm@@ﬁ 82téitrethy=reiro-inmiteszofetnyi-1H-midazol-4-

99 r[%m -l - e ) -
S R e B

{12[@-(@52)&@%5%@%&&%9@3}&@:‘ dbmethyi -Qméﬂ'}m:b -morpholin-4-yi-propyii-1H-imidazok-
Hﬁﬂ*irdfaﬁal 4-yl}-amide:

f;é?’ ﬁ%w%ﬁ@yﬁﬁcﬁ@ﬁﬁm}‘d?ﬁtﬁ&ﬁiﬂ‘f*fjaféﬁ1=2=?"ra9m¥h%r)>¥ﬁ@ﬁt@ﬁr®’i@%fdiw F-imicazol-
et 0 ’l I’ aien ino SNIEN0ic Ct 1 HMEM rralidin-1-yi-
2 ?ﬁﬁam&%ﬁﬁﬁﬁ%@%’m n%}f)lﬁ fé}n t2 yIamaln%) pen}gncﬁ%yé%lg fin-1-y
[12(@-@wretmamaamdd}-d¢mﬂmem@ ethyiyrdit-migdazol-4yyanamidesicazol-4-yi-amice:

"81@Fﬁ%motﬂznsam@aféhyaﬁwmabhtﬁayeﬁ@nyraﬂmm)up@mmaw=
éf 3(??’?1%?&8%%’?*‘6%%&%)%%% BRIt Ry ARl 1-v-sthy!-

a2

Mu%gzma%yérgﬁymxgm -Nanhthalen-Z-viaming); F&%(lt@m'&y%%dp f-yl-ethyl)-

[14(&;ﬁmaﬁ|meﬂawm2 pyrrolidin-I -vI- ethylﬁ 1 H-imidazo!-4-ylj-amide’

2-{65@ Diflgoro2 B, 28 etratnrtasnaphtivalerZyiamino) {Wﬂtaﬁm@tﬁyaﬁkdfrmucm
150 l‘ﬁ’ﬁfﬁﬁ’/r‘? FtSlidin- I[y ethyl)-1 H-imidazo;-4-ylj-amide; -
3 T TR Wl (e é?%’eﬁédﬁ RISREIARmTRG). pénta?ﬁ’&ﬁteyéi%‘lﬂm”a""“‘“y“
15 'ﬁ’l}/ﬂmﬁ%}@y&}QQH?‘%}{QﬂbN”dmr‘\gaﬁeﬁghé}u\égl@m@e-vclmatnyT 2-pyrrofidin-1-yi-gthyl}-1 Heimi-

24{&8-Diflerore-1.2.3,4-tetrahydro-naphthalen-2-ylamino)-pentanoic acid

12{;2 'ezp@%meﬁﬁyﬁmamwwmwﬁ Bem1nd-ehneetiry|-ethy|}-q . i-cimsthyi-2-pyrrolidin-

L o
HoTo-1.2 3 A tetranydra-apRthaan S iaimAss - HRATIRGIE Ly - Himide
B{Z‘*ﬁ@@'ﬂmﬁmwmwwm%ymm&aﬂmﬂe disaefhyi-edhdbyd Hoibiain- 1-y-etnys-
|déttm Hesingids;
@ifﬁjbﬂ(’; i?t%r%%?r%ﬁﬁW?ngfaWWﬁlé’ﬁQmiarrﬂ%)ipén‘t@wﬁéyaeﬂjrrohmn Ty

IMICET Ot~

{ go XI n 1 r%iml Iae acid {1 1-dime
Hlfmmi mgft,zg?/;}éﬁ%%gsm 2 Bé? 3%9 Difl u%rr}o Tﬁhen)%i ) aéetyfgrﬁrnzjj yrrolidin--yl-etnyl)-
pema:n@lmﬁamdphlam(/z-mmpnhmmﬂawﬂemwHLH “irateazok-deyliraimigiesny: - 1H-imidazoi-4-
JZP §3°5 -Difluoro- phenyl) acetylaminoi-pentanoic acid
@ ﬁ?‘i’e“ﬂ%‘;?t‘ BBy AT B LB RAT IS e 201 A ARl -yi-sthyl)-1Heim-

@D%u@rg‘) UQ@Q’%@M% %ﬁ%é@@%ﬂ@ﬂ%ﬁ&!&a%gd t-{1-ethylpropyl}-1H-imidazol-4-
(Jw{%n(uéemethyl piperazin-l-yl)-ethyg-1H-imidazol-4 92 y} amide;
2-(6.8-Diluoro-1.2.3 d-tetranydro-naphthaler-2-vlamino-pentancic  acid  {1-(1,1- -dimathyi-3-morpholin-4-yi-
propyl}-1H-imidazoi-4-yil-amide;
2-(8,8-Difluoro-1.2,3 4-tetrahydro-naphthalen-2-yiamino-pentancic  acid  [1-(1.1 -dimethyi-Z-morpholin-4-yi-
ethyl-1H-imidazoi-4-yii-amids;
2-[2-(3,5-Difiuoro-phenyl }-acetylaminoj-peniancic acid {1-11,1-dimethyi-2-¢1 -phenyl-ethyiaming)-sthvii-1H-imi-
dazol-4~yl}-amide;
2-(6,8-Dichioro-1.2,3 4-tetranvdro-naphihaien-Z-yiaminc-pentancic  agid [1-{1.1-dimethyi-Z-marphoiin-4-yi-
ethyl}1H-imidazoi-4-ylj-amide;
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2-[2-(3,5-Difluoro-phenyl)-acetylaminol-pentanoic acid
[1-(2-hydroxy-1,1,2-trimethylpropyl)-1H-imidazol-4- yll-amide;
2-[2-(3,5-Difluoro-phenyl)-acetylaminol-pentanoic acid
[1-(3-hydroxy-1,1,3-trimethylbutyl)-1 H-imidazol-4- 5 yl]-amide;
2-[2-(3.5-Difluoro-phenyl}-acetyiamifidl-pentanoic acid
[12(2-2thyle2- hydronyatydedimietbyHoubydbol-inidazelmy kanmide; gimsthyi-2-pyrmofia-
2 1@@@1ﬂ|ﬁ@?@%§ﬁéﬂﬂ+}fmﬁetylammol -pentanoic acid
[12 g‘ﬁ 23: @a Ry TSR RE AR AN AT TR d A GimetoyitR-aritn- 1@-etw- 1H-imida-
(Zlg-ﬂé.ﬂ %ME&;E%—E%}%%%%%% %%ﬁg%ﬁ%@%%{‘é@n@%&agé% [1-(2-dimethyiaminc-1, 1-dimathyh
2424(B;5-Bifivore: plienytyRhydiopacetytlaminpd-pentaneiciacido- 1-yl-benzoic  acid
( ”’[@H"Bﬁf -1 H- |m|dazo -4-yl)-am ide;

ﬁ Ve, “°”° }g,gmm ﬁ)g YRGBT At Pt litgh 9metnyi2-oy

I
vk 4% ‘é @@@TQ'HW{%W} -pentanoic  acid { (1,1- d!methy: -2-pyrroiidin-1-yi-
Ze&ﬂ%teiraxlmyeh@@-mmhalen -2-viamino)-pentanoic acid (1-tert-butyl-1

Hﬁ-ﬁﬁ,@]ﬁf@m y@)’*éﬁqtﬁéydro -naphthaten-2-yiamine)-pentancic acid [ 1-{2-hydroxy-1, 1 -dimatnyl-athvl-1H-
ﬁlQQ ro erp Q)acé\éhanzmg geroﬁ/ x?‘ggg\{hagné?glxueg%d151?-{8;?02%—%-yij amide;

’JI{B QZ@\’ ry otc acid ~{2-nydroxy-11-dimethyl-sthyl}-1  H-imidazok4-
2-{2aklydroxy-3. 3 methyl butyrylamlno) pentan0|c acid (I-lisopropyi-1
H4@1@&z@rhmylr)hamdeety@n{aelsa&dmmomqoh[emyl)ya&eftyjammr@mm&@paneiaqidazos-z.x-

4;1; 'j{z 5?02 pdggy rroudln |- ) 1 1- dlmethyl ethyl -1 I—L im
Id§1 gf?ygacet%mmo manos Lﬁ %:)e mﬁj — ?rﬁ@m‘ol-ﬂr ~vli-amids;
{1z ( 2rehmet nﬁf@ mar% ber dM n%@z ol-d-yl}-amide;
2-§22(3. 5@&&&&5%?}@%}:@6@1&%@@?@&{@@“@% i~ buryrvl) piperldm~4 yll-TH-imidazol-

14[31 nigedimethyl- roplonyl) -azetidin-3-yll-1H-imida- zol-4- -yl}-amide;

% %W%BIB é%f%&@t%ﬁ%%?%ﬁf&ﬁ@ﬁ@iﬁﬂ butyl}-piperidin-4-yll-1H-imidazoi4-

[15 midazol-4

oot A S S

tahBit dsier Il -dinethyk2<morp 2bephalitiyi-athyddid acd [+-(1,-dimethyl-2-pyrrofidin-
Hzn%'ﬁi%t’i)fdéﬁ -y -%ﬁ?d@mﬁ-(s 7-Difluoro-chroman-3-yiamino)-pentanoic

&A1), ;i“’é}'m.g EZ r@?‘i”o R - YetRsA) AR Y42 ef]cfnetoyi-2-pyrroic-

2:(42%@1 w&ﬁ&yg@[@ rindlo0ecas2 (1) 3ehririey n%zB{JBJ?&Hﬂf?)i ngglpac?&tetran)-
a@d—{r&rd(a&ib timetayli2+maeraholin-4- yl-ethyl)-1 H-imidazol-4-yll-amide; 3

ﬁH@ﬁénZg At ar@ﬂymc).rpeﬁt@_ﬁ@ﬁ:m@o) pentanoic acid { 1-[2-(2.2-dimethyl-propviaming-1,1-

tl2 Té;{r’b)}l*'};”f@’ ‘F\wgﬂrﬂ‘ﬂ“ﬁ -ethyl)-1H-imidazol-4-y!1-amide;

G M@-m'mgepen P]B?C 28 aam!no -paniancic  adid  [1-(1, a:mﬁtt‘sy -2-piperidin-t-y!-

[1.:((3: &Cﬂ’|ﬁﬂﬁthyb2ﬁ@ﬁm”%%%ﬁ%&%ﬁﬁmgquoi“@ yl) \m%viammo 1,4-dimethyl-

2 {vietiyibdzbH4ntiel8<yiamino)-pentanoic acid

[12 T EivpethyR2- ‘Pﬁé?rﬂﬁ%ﬂ?ﬂwi‘/ﬁ%ﬁmyﬂmqﬂﬂﬁﬁar@az@~4i-y{5bah=v gy-2-(2.2. 2-rifluoro-
@ﬂwﬁﬂ?f yé;&%{ & g man entanoic acid , ; o
ﬂyﬂ@l ﬁaiDV Fly|) r?ilﬁ)g?g?ﬁé é id  [1-{1, 1 -dimethyl-2-pyrrolidin.{-yi-
tI’IMGIHEIIﬂmtdazalell’»-téﬂa&mm&zpmhaEen Z-yiamino}-pentanoic  acid  [1-(1,t-dimethyl-2-pyrroiidin-1-yi-
(35 Difiero ptierry|)-acetylaminol-pentanoic acid
[1 L, T-AhfEth S I R ety 12 TUBFOTRR TS idézormyikattide; | H-mio=
2 %éﬁbﬂﬂugﬁo&@{}gﬁ){ %T)QM@M”%W%%%H r!tgluac% {1-[2-(2.6-d ethv 'norpnonné -yl
[i(1-dimctrpediyl- %pyeeea. ay{r@thyfz phenyl.1H- im |dazo -4-yl)-
de AR, EJ@rﬁtmmp@me)ea@atwamm@apemaawlq*ammz 2~dimethyi-propylj-methyi-
[16317;&6 (rAERI=AOpy FrOR TR yA=€ti9g1)95-phenyl- 1H- |
Difluoro-1.2.3 4-1efrahyaro-naphihalen-Z-yiamino -pertanoic  acid {1-[1,1-dimethyi-2-(4-methyi-piper-
azin-i-yl)-ethyll- 1H imidazoi-4-yl-amide;

2-[2-(3,5-Difluoro-phenyli-acetylaminol-pentancic acid [1 -(2-marphofin-d-yi-athyl -t H-imidazol-4-yil-amigs;

2-[2-(3.5-Difluoro-phenyl)-acetylaminc]-pentancic acid {1-{2-{2.2-dimethy-propyiaming -athyl-1H-imidazol-4-

yir-amide;

2-[2-(3.5-Difluoro-phenyl}-acetyiaminoj-pentanoic  acid {1- [2-(4-methyl-piperazin-1-yl lathyll-1H-imidazol-4-
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im id azol-4-yll-a mide; 2-[2-(3.5-Difluoro-phenyl)-acetyiamino)-pentanoic

acid [1-(":,1-dimethyl-2-pyrrolidin-i-yi-ethyl)-5-trifluorome- thyl-1H-im
Idazoi-4-yil-am ide:
5-{2-[2-(3.5-Difluoro-phenyl)-acetylaminol-pentanoviamino}-3-(1,1-di
methyl--,-pyrrolidin-l-yl-ethyl)-3H-Imi#- 45 zole-4-carboxylic acid methyl
estestnRef2-(3.5-Difiuoro-phenyl)-acetylaminol-pentanoic acid
(Gr6ediPretgIo By Brtetwaihivelmsivraitherz ofdis5 Ay Byvittiny- 1 yramiigerppy!)- 1H-midazol-4-

2 ifl I l-pent id
o e P gy s
2- 122(@ 55@“@%@ﬁﬂﬁ%%ﬁ@c@@”@&@@ﬂ%xy 1, 1-gimethyibutyi)-1H-imidazoi-4-
(3yBadikydro-2H-imidazo[5.1-b]{1,310xazin-8-yi)-amida;
222@ %%mdmrwhwma@matﬁwm%m&ﬁmmm Hu1wata>m[ﬂtvl) TH-imidazol

A8HIn:3-V:amide;.2:2-(3,5-Difluoro-phenyh.eth b
aq@l%‘ﬁbxﬂugé@@@){ E%ylgmgpégi%ﬂ;;n B(é]a ’rﬁm Q'Zgi(t gdyl -arm ide;

2- :gzz(ey&da»,ﬂuemepmmymﬁnhygtsaxmmyhammob«memtama&@mgl}-amm

12(@ ifdﬁm@thyﬁzipwmf@m L@thylémlw-mmremmcmyﬂemMeiﬂ imiciazoi-4-yl-amide;

i Sgox: rgf;: %’6 ?Fﬁi:@? @%ﬁi@%aggigpmzmzzlde
(1205 JBB?JQZ? n%ﬁ@i, ﬂé%‘% ,éﬂumg% {imethyl-ethy}1H-

2- (ags’éz@lilgdm:erdaenzylammo) pentan0|c aC|
[1%@@@%@@%@%&%@“@!%%%@@“umiciaﬁzmrh&hylbxamiaeaﬁ& -3-yl}-1 H-imidazol-
EJEBET"E;?i‘ID‘fuoro 1.2,3,4-tetrahydro-naphtha len Zglamlno) pentanoic acid
it § RSG5 SRR 1 LI G A SIS me
i

2- fEPEaS Qﬁehymc%yaétr%i:éé\é%&rahy&g 0'{5‘@9@9%@@& 2"1%%@9%%@%10&1@1—4
noteaatiel [1-(1,1-dimethyl-2-pyrrolid- in-1-yl-ethyl)-1

Hﬁﬁﬁlé‘&i’ﬁ@%- Eéamigeveand pheinmacedticaiy acceptalstessaitscthereofdih@ny:-2-mor-
A BRIRA e of Cidlf ’f“ éF?é‘ﬁﬁ the stereochemistry of the R3 and R4
Stituents are shown below: 10 H>R3 NI RAKN KT8 12 HLEHRE - mioezo-4
2@ A3 @&ﬂ@@mﬁl@&ﬂ@ﬁ@@i@ﬂ-’aao\ﬂmm%@%rﬁ%@r&sdw =—A4@«dﬁmetny¥—2—mcrpno£m- -
phasimacettivadeeontposition for treating a disease or condition selected
fr&ﬁﬁ&fﬁ@*@*@ﬁu %ﬁ@;@f IRy Ot At Helimeiree i Semaenheteditarty teratral-<-vi-anice
umJE g %V-\?M D m 6@% g é r % gﬂémﬂqnw ﬁ-&-b O“n dmsdazo»~4—v1 l~amice;

pen 2hois act thyli-1 M-im idazoi-4-vli-am
pr.g@n mediated dlsease inclusion Yy myositis, Stro rﬁ’uﬁlﬁ” L -

sderosisyheadttayrasmidcognritive impairmesiangd- m»?m&rSynGmmrmorome-
29ir'a-magrrall-eoiprising an amount of the compound according to
c|%.?n 1HANE 8??&&@”@?’??%61??@“%(5”6Ep’fidé’ THOCGEHON B trésafirgp-fuoro-1H-im-

disease.oncondition -apd,apharmaceutically aceentable CAMIGRy LDbngny 15
U&ea@ioaaqmmﬁ)wnd according to claim 1 for the manufacture of a
medicantgbfortreatng mmadcnanmmat adisease dmeihyi-2-pyroiidin-1-yl-sthyl)-5-phenyh- 1H-

imidazoi-4-yi}-amide;

2-{2-(3.5-Difiucro-phenyi}-acetylaminol-pantanoic acid [1-{1, 1-dimethyl-2-pyrrolidin- f-yi-athyl)-5-trifiuarome-
thyl-1H~im idazol4-yil-am ide:
5-{2-[2-(3,5-Difiuoro-phenyl-acetyiaminol-pantanoyiamino - 3-( 1, 1-dimethyl- 2-pyrrolidiri- 1 -yl-athyt ) 3H-imida-
zole-4-carboxylic acid methyl ester;
2-[2-(3.5-Difiuoro-phenyij-acetylaminol-pentanoic acid (8.6-dimethvl-5,8,7 S-tetrahydroimicazol1 5-ajpyridire
1-yl-amide;
2-[2-(3 5-Difluoro-phenyl)-acetylaminol-pentancic  acid {(6-methyl-5.8,7 B-tetranydroimidazo] 1. 2-ajpyridin-2-
yiamide;
2-[2~(3,5-Difiuoro-phenyl)-acstylaminol-pentanoic acid (3,4-dinydre-2H-imidazo{%.1-b]{ 1, 3joxazin-8-yi -amide:
2-[2-(3,5-Difiuoro-phenyl acetylaminol-pentanoic acid (1H-imidaze[1,2-ajpyridin-3-vi)-amide:
2-[2-(3,5-Difiuore-phenyl-ethylamingl-pentancic asid [1-{1,1-dimethyl-2-pyrrolidin-1-yl-athyl -1 H-imidazol-4-
yli-amide;
2-[2~(3.5-Difiuoro-phenyl-2-hydroxy-sthylaminol-pentancic acid [1-{1,1-dimethyl-2-pyrrolidin-1-yl-athyli-1H-
imidazoi-4-yli-amide;
2-[2-(3,5-Difiuero-phenyi)-1-mathyi-ethylamino}-pentanoic acid [1-(1, 1-dimathyi-Z-pyrrolidin- 1 -yi-ethyi b TH-m-
idazoi-4-yll-amide;
2-{3.5-Diflucro-benzylamino}-pentanoic acid [1-(1,1-dimethyl-2-oyrrolidin-1-yi-sthyl)-1 H-imidazol-4-yli-amigs;
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12.

13.

14,

16.

17.

18

14,

20,

21,

22,

or a condition wherein the inhibition of A[3-peptide production is indicated,

30 16. The use of claim 15. wherein the disease or condition is selected

from the group consisting of Alzheimer s disease, hereditary cerebral
hemorrhage with amyioidosis, cerebral amyloid angiopathy, a

prion-mediated disease. inclusion b®3y myositis, stroke, multiple

Sclegesigushearh rasimas it eagnitive npaismest anﬁtiDOW&}%b@ﬂgm&nethyi-cy-
35FEntse-ofi{erthelcomvpound according to claim 1', and (b) a memory

erHaACEHIEN @ﬁt‘&rf’t?d@}ﬁ% EaifehERRIoiptRT RahtRIS e hetiE! g rtmetny-2-pymoic-
slgé'ﬁ' 1SoFder Rgant- ARtk iRflammatoryagent. anti-oxidant agent.

aplesterakmodulating agent.a Histamine (H2) antagonist
o:-ant-hypertensive agent for the manufacture of a medicament for

ARTEHY Mhcithamipaln BioiseasevrteohtitidieasSbeiatddwiteAlnpaptide
production: wherein me active agents "2" and "b" above are presentin
amounts that render the composition effective in treating such disease or
condition. 4c 18. The use of digim 1\1\\,Fﬁm rein the disease or condition is
selected from the groupsgonsistidg of Alzhgimer's di e, herdditary
cerebral hemorrﬁég/e%vﬁ?hﬁm foidosi ere%@s}ﬁwﬁpmhy, a
prion-mediated disease, incl¢sion bogly myositis, L[le\nq,;ultiple
sclerosis, head trauma, mildggognitive mpairment%nd Dowig Syndrome.

45 19. A pharmaceutical composition for treating a disease or condition

associated with the modulation oftne Notch signaling pathway comprising
A FEROSIABGTITY 61 EBHRRGTAT ABEHding to claim 1 or their pharmaceutically
A3reRRIARIS salserd0 1ol P comRRsian.of flaim L. mberein the dISeasE: A eimers
deend itpniisseleatet o matha & GrouR EaRSIstNg aFGaD ERY AR IOSCIBHESS ¢ diseass.
indigbetic'y etirrdpatinye rhetimattidartihrtisepsoriasispifiammatensaioweh s Syndrome
"diSeaze; TATIRIHTRA At BRSO AStPRTIRC B AFEPES8 CRigRTgraft Velstisshogtiviing Al-peptide
PHise588 Hatotmmuing afse 438 SR e pIRAT & ELteH=r > Fhie™

} UW§@HG@EQ@IH@ 2QeWhesein the disease.qreradition. l%éﬁ!ﬁ%%%@% disease

otheogroupreonsistingaiecangerspi2 pidseef a eampound according to claim

AL fog ctn[u—;,\aim§1£nufar}‘(r:ture Qfsg mefjjcamerlt for treating in a Qammal of a o

hﬁfle%%a%&%rﬁé,9@&9@@‘@Qﬁi&%ﬁ%&é@?ﬁﬁ%@ﬁ?ﬁ@@ﬁ%ﬁr’fﬁﬁﬁ?ﬁ?ﬂé‘iﬁ?

»aKtRURSEIeIOSIS, diabelic Jetnonaltv.: hetmatold ArHiS BSCHASE,  ooe
inflammatory bowel disease, inflammation. asthma, graft rejection, graft

UyetSas rosreiseasesrantdiriamu hendiseaserand transplaintresectiemessant, anxiolytic,

VAT St LR RS AdiifisteTed Yesaiaherranap - arparfolmdiries acen

aHistampine (HZ7) antagonisyonant-hynariensive agent for tne manuiac {3 madicament fontraating in \
- Sttt on Rl RO SiEn oﬁcli%éf?‘%@éﬂ%ﬁ%@@%@Zﬁ??f above are
odisease-aieandition: 94 cadhAisompaund:accarding:ta.clain..that is
2-(6,8-difluoro-1,2,3,4-tetrahydro- naphthalen-2 ylamino)-pentanoic acid
Tirg upp ATty o Fropsiasnine)dia: dimethrgltethipl dokb-camidaz ol Mehsimer's disease,
hS’Tf'[ ﬁgli:@rébralfgr:ﬁﬁ T gg%ﬁﬁ%ﬂy%e@éﬂﬁaﬁwtgawﬁ%fa ?"&mﬂxadiated disease, inclusion
bday miyositis, dtroke, muliple sigmsie, head raima ) mild coanilive Imbairment and Down's Svpdroms,
pharmaceutical composition tor treatlhg a c?%ease r conc?ﬁlon ass%&dé?ea
ryrihrtbei& mediation afzthe:Neigh Sighating Patbvuay-eRMRIBHAgAne Noten signaling
stoYmpRUAT acbe rdimgte olam 28| srodigharmaceuticallyraceeptablessattznie sais.

Tth%eggé;t%g'oA ,haﬁrmageuti(t:,al Qompositiocr%]t,accorqingdto cl?im 24, wherein

R OF ciaim g wherain ihe disease or condition s selecited from the grouo consisting of cancer,
a&E" 3 1@&%5‘3&%1%0@@!9%%5 rh%ﬁrrrlx;tgid'arthritis, osoriasis, inflammatory bowe! disease, inflammation,
asthma, graft rejection, graft versus host dissase, autoimmuns disease and transplant rejection.

The composition of claim 20, wherein the disease or condition is selected from the group consisting of cancar,

Use of a compound according te claim 1 for the manufaciure of & medicament for treating in a mammal of a dissase
or cendition seiected from the group consisting of cancer. arterioscieresis, diabetic retinopathy. rheumataid arthritis,
psariasis, inflammatory bowel disease, inflammation. asthma, graft rejection, graft versus host disease, autsimmuns
disease and transpiant rejection, whersin said compound ts administered to said mammal in an amount thai is
effective in moduiating Notch signaiing pathway or treating such disease or condition.



o4

23. A compound according to ciaim 1 that is 2-(6,8-difluoro-1,2,3 4-tetrahydro- naphthaien-2-
ylamino)-pentanoic acid {1-[2-(2,2-dimethyl-propyiamino}-1,1-dimethyl-ethyl]-1H- imidazol-4-
yli-amide, or a pharmaceutically acceptable salt thereof,

24. A pharmaceutical composition for treating a disease or condition associated with the
modulation of the Notch signaling pathway, comprising a compound according to claim 23, or
a pharmaceutically acceptable salt thereof.

25, A pharmaceutical composition according to claim 24, wherein the disease or condition is
cancer.



