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WO 2004/ 106299 PCT/ 1 B2004/ 001761 SUBSTI TUTED PYRROLE
DERI VATI VES Field of the Invention The present
WO pwenod2om rel ates to substituted pyrrol e deriREl/iB2064/001761
whi ch can be used as .
3- hydr oxy- 3- net hyl gl ut aryl - coenzyne A ( HMG CoA)
reduct ase i nhobi EUT@I&M}&Q BERIVASHY RS ei n can
function as chol esterol |owering agents and can be
used for the treat nentFisld efitbé Baential - r el at ed di seases
and rel ated synptons. Processes for the preparation
of disuiressatinyempouetisesas eubztimtécﬂ@dmlaaer\i\@iti've@%vqich can be used

arfmaceut i cal. . conpositi ons containing the disclose
o D S S e A HB et AdEM G oHDRdet ereghiibitors
relﬁhgg di seases and rel ated synptons. 10 Background
of t RRpEn diselesedhaieio var Gmiction el dwissteralidwetisg agents and can

b ' | unctigns and conplications
e A RSB D AR50 e S Processes
forcthe pecpafatide af Hisclosel cpemiuhiCark pedvaded, 84 GR]1 b gﬁeﬁ{daxeuﬁcd
cont.I[ii but i nag%it o thi.s pathophysi ol ogic process iIs
CORPREPYLGORFARNE thedpclpsed semppends, aeimethbdsofiteatigg chalesterol-

rd@@duﬂ@mkgﬁgiﬂﬂﬂgfghhﬂo re problemboth with respect
to 15 nortality and health care costs. Atherosclerosis

is characterized by de . fipon of fatty

subst ances, primari M@&%ul ting in

pl a formation on t i nner_ surface of the arterial

wal @gdﬁ(avas?}gareﬁéqag? f E%‘T‘Fﬁ?f@%teé Biafadiesadysincsions and ¢agnplications
arenopyink@lal cast abbisahiag, ddaahe REE | s9rd
. i ncl udi ng nmyocar di a;lgf 20 1 nf aﬁatg%légﬁfdgg%# o(?fléersfeﬁgﬁi?cwr
siggiticantbeconiyipisingdn dhis pathophyiphrgiemoces is stheebelenvais Cwhidh has
bedd .nel udi n t r.ok er ebral thronbosis and
o B IR) Reck D bR Bog gl hi arobiom paduiarespect
modikiyamd hasich ¢dré esdtg.nal i nfarcti on are caused by

bl ockage of arteries and arterioles

by

at hanRssscRESHd i ti | aque .
formation is rrll‘:‘jIC{a @%ﬁ%eﬁ}};ﬁé IS%S?{SO% Oﬁ%@bsc‘{%ﬁt&ﬂ‘?e% primarily

cholgsraple rrsiléing én plagné frmespeai tieliynee seaderst theM@lrfil ®hll and

i i.poprotein 25 chol esterol (LDL), is an
deéleﬁ%%r é;%[a}l%? Js%ﬁf’%&r?%‘?s' for atherosclerosis and
arteriosclerosis.and associated di seases. The HMG CoA
r edu &t HEEWFE ﬁ?fagle%%eé thed egrdjovagculsa disonteeninakidihg myocardial
infar@HAC b I | ester.ol. ol est er ol
G ot s AR, AyRteitn SRRl RH Ry et tioeng

. I's produced via the e oni ¢ aci v~
disqriers fnsiuding sirokef carehral thrintbosiziagd nenfidr @ ¢oKsIRE td Qroke; peripheral
a 30 correspondi ng decrease |%

sterol,. | eads .t
vas I RS o inleS ) i BreBieg mreuiod top Movlane obartericonnd arterioles
by dtheosefdrbtidl flbqudd ORtheRscIERBL SRIgRL Prmatidn is multi-factorial in its

production. Hypercholesterolemia, especially elevated levels of low-density lipoprotein

cholesterol (LDL), is an important risk factor for atherosclerosis and arteriosclerosis and

associated diseases.

The HMG-CoA reductase inhibitors (statins) have been used in reducing blood
levels of LDL cholesterol. Cholesterol is produced via the mevalonic acid pathway.
Reducing the formation of mevalonic acid, a precursor to cholesterol, leads to a
corresponding decrease in hepatic cholesterol biosynthesis with a reduction in the cellular

pool of cholesterol.
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waele@ehares certain trans-6 [2-(3-, or

CONFI RVATI ON COPY WD 2004/ 106299 PCT/ |1 B2004/ 001761 U.

S. Patent No. 4,681, 893 assigned to Warner-Lanbert,
PCT/IB2004/001761

4- car baoxam do- substi tuted

pyr rol 8-Hatdth Nel. K)sis] ;543 By BG#MX@WQ’HCIZL rﬂﬁg/leoaes certain trans-6-

correspondi ng ring-open dr ox am

[2c@ e%‘he@qbﬁoxatmﬂwubs@mtc@pmmea ﬂ;mkyl] 4-hydroxypyran-2 ~ones and the
-7 -

%H}?JI@%&% %Peﬁleiiéﬁ 8%§%%1§65%\1 Iélge‘lref%mhglg uding trans(+)-5-(4-
st ptRngh) mLo%h&nyﬂeﬂé"ﬁ R héindy j?-tpﬁ)%jgﬁ}ng @gﬁh' o S,

i nhi bitors
pylr@uaﬂi)g@gl](m@/ﬁoh)a caboxamde tvaliith GREAIZPIGs ©AB ﬂig)ﬁ?dx@/%

cel lul ar s nt hesj| f cholestero
méﬁﬁgin{ﬂr CO%IZW%AS)@ uCfasg( E‘i\é -Gvar ﬁépomaaﬁg@qntzyme catalyzing
the RlhatdrldreyhhesiOnt itoMstefol, Pure (R R formof the
ri ng-opened acid of trans-

ﬁl E‘r"% TSJp ‘I"Qfe;ﬁ/PIFT § nﬁ’%h %9t5§ ésg%%&;%l‘ﬁ;ﬁ%{ g%p%%rt,or)gl&teél_tp Hproptically

puga()R Rotforyp e thbmpgmpehm &id af HanseI{Agusldphenyd-1-R-Rin ethyl-
dld?e%yl 14[5- e%lrafly ro- e4n}¥yc2m)$3§6 SongZ%g}rlr%E%ﬂ%)etgj] 1H- pyrrotl}g 3-

caﬂbb%ﬁsﬂde tnds rREQY, 0 2];?)(&% dg%k%yu}) PP G fysad] -é‘g?t Mthy).-3-

c acid, pharmaced

phgp@»ér[(plmay]amlmd)sarba:h}d] UJHl[S}&tfdle UHe aM@ie tadddl ﬁharmaceuﬁlcally

ch_is currently being used

ac"tePgihterﬁé&i %¥eoﬁ)ﬁﬁé‘ﬂéﬁ% Iyeiby cafcinm shla (AtDBvastatis, LipitbeTf wikch is
I d d t
°‘“%@“°ﬂ?’ﬁ’§%%sg& 2 e iEN U PHEReIEHST Go5 and

t ha u o) derivatives are also active
b3 "H §r3§§g9§"9tcﬁ%1@[§% helenyl rdremedetyatyes of the

as the 1hni b|
corfformEs Wisclosddnia Uy 87305 T, tes

to substituted pyrroleq?gr?@ggggggﬁbﬁﬁgyﬁﬂﬁ%%ygg“@ﬁgﬂsmﬁ
also aetiye a8 the inhibRgrsao ks bigsymthesirofichaleganyme A ( HMG CoA)

reductase inhibitors, and processes for the synthesis

of these conpounds. Sﬂnﬁﬁavmmn&ﬁioﬁhow utility in

i nhi biting HMG CoA reductase, anobng the key rate

| i nThd prgsemt msrsntlcm feliesttb @EdHRRE pfirolP ALIWAN o fwh which can be used

est r ol matj on. Therefore,” these conpdun
o5 Sk S sty Bty et AdFNiGHGo Anwliessrohibitba, id

bl It
P;;?g%ﬁrfgigs ??Ig}éﬁliéf gg%;%; Hﬁds ﬁ}jg%’ee%o%:&fugaf Bl}eﬂg? gtlll‘[?’ in

ﬁmﬁ%COﬁabmmer@uhe ke}ﬂﬁ@é HRRBIsSsteps in the blosgnthetlc
athq¥a qfée e|,[so met abol ites, prodrugs or
PBY He&dR'“Es Ofy, aﬁl‘ﬁ@foﬂf%éh@aﬁélnpywsmkb}mbrmsetfyr the
treafthént BF B berdHoRbted§18mid 5}@@{%@&&54&%@ hCOTTDOSI ti 0”30
I'c

contai ning the conmpoun may al so
t abl.e
i R L AL Sl OB G B ckevln ol
tauterholscimt@naks, pe]yaioep{h@ peiRaBeNt MM dre| Bl Be I YIRLE MRetabolites,

are a provi ded.
procfrugs or%—omdes 01L ‘[?IGSC compounds having the same type of activity are also

provided.

Pharmaceutical composition containing the compounds, and which may also
contain pharmaceutically acceptable carriers or diluents, which can be used for the

treatment of cholesterol-related disease or related symptoms thereof are also provided
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-2 WD 2004/ 106299 PCT/1B2004/ 001761 O her aspects
w Il be set forth in the acconpanyi ng description
wakioghod2e4 | ows and in the part will be appar eneCT/IB204/001761
the description or may be |l earnt by the practice of
| the Ot @sidcRiwilll vt sRE fofh binBarARe aspect .
‘there is %frovi ded a net hgg%c%lﬁlgati n%&%&‘lgt%cﬁhmpfollows and
insfiie part "G be epparetdiase therdskcripgioatoe thayitedesnt, bydihaheicgise of the
Jel ated disease, cerebrovascular disease or :

cardi ovascul ar di sease, conprising admnistering to a
ally effective anount of

mamal a therapeuti , i
co %ﬁ’tﬁ?&%rdaﬁl%%‘f’ BRI AsPrt, there Ixprapisiad @snagifod foe treating a
MBI &eE _@lﬁffér{h\g%dl QHOIEQ&OP%I&@(?gisgé%,sc}igbee?ésl and related disease,

arteriosc €rosi s, . a_t her oscl er QSI ,
ceighseyashdrediseso becrirdioviseplr tispasd ddindprising administering to a mammal

Ll r inem a, 10 hypertriglyceridem a,

o {REBBE AR e R pleombimad efeldsicioram

dysf.unction, E&tl ﬁher al vascul ar di sease, peripheral

ar t et'1afOMposads ¢ the presentiyvantien cadbeessd dor traating rterddsclerosis,
thdtbRrbdi® 1;nf ' nyocardial .
= crovas c’% a_l?l% (lglggeiéal?L?Iﬁlg’elﬁ@%{ﬂlpg@eh}f\fl’zlﬁ'@FWPp‘?t‘H?%né%se,
hypsttdglyorrisicinda, daygértamsion aap@nisaqenﬁa,génaath@ﬁum%gﬁha%ﬁ peripheral

a

Valscpu acgordance -w tlh one aspect, there is provided
SOHB SURaSH BG4 pEedel diveass: gorongrydfeart gissadeamlypcardiaRhfarction,
ceR8Bralitfarctid¥n, 2Ryde l Rictoy caut icall e
accept abl e saYtdSa%&%hrglrc Mgéﬁl?%e?%, ggﬁ&eer%{aaél¥@61mer s disease,
osiggperasia end/pr estieqpgsia, angiadakstt®sis. pol ynor phs,
tautshcl)rrer S, racemates, pure enantiomners,
di adrn eccoimoemith one abpecOXthade s pHeIded B i :
of§5 Y.=.~~~CH or 0 Rl can be Cl1-GCs5, &%?‘ggr}gdngtﬁgsmmum
BW‘Bﬁ&I |y substituted phenyl (wherein up to three
substituents are independently selected from
. hal ogens, C1-C6 al kyl, “syano Cl-C3
perfl uoroal kyl); -3 WO 2 6299 PCT/ |1 B2004/ 001761

Formula |

its pharmaceutically acceptable salts, pharmaceutically acceptable solvates, prodrugs
metabolites, polymorphs, tautomers, racemates, pure enantiomers, diastereoisomers or N-

oxides wherein

OoH
OH OH o)
[ARNER)
Y = /\/k/k/“\ /
on 9f O
(0]

R; can be C;-Cs, C3-Cg, or optionally substituted phenyl (wherein up to three substituents
are independently selected from halogens, C;-Cj alkyl, cyano, or C1-C; perfluoroalkyl);
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R2 can be optionally substituted phenyl (wherein up to
three substituents are independently selected from
weyanoge2eret yl , or optionally substituted am nBCT/IB2004/001761
wherein up to two am no substituents are
R} egemnesdRnhily siblifeddgsheh1IqWnEs R{ sufst
. cycl oal kyl }yacetlyl , 0|re glc}l fg%ﬁr?%e éﬁ}’ég S@{:aeﬁltsozge
mdenenderd]yl splesteddtam ayam, @etylBoradptiphalty sﬁitﬁ&d@hﬁhga‘wﬁ&n up to
[ ubstituents are. independently selected from
oo A o osBHR Rl o oot sl o or e Avloids Ce cyelontiyl,
achwﬂrc@gujfaﬁamiﬁa;can al so be -NRBR9, wherein R8 and R9
are optionally substituted C1-C6 al kyl (wherein the
ROGhi R osiRSdubkd Ll recsehe f hal ogens,
hydr o%‘{t G B)Scsgl aﬁ%g)(ga%da {{%rogtcgg%ecg&ﬁ)?}g{ly g&%e)r?mfgbﬁ%“ems are
indspendsatiRs el fronnbalegems REydand/1,R6-G1 SkoDPaREABRE hydroxyl);
hydrogen, C1-C6 al kyl or C3-C6 cycloal kyl, 15
Ryophiatsodiel-WRsRE siticreth &4 a8l Ry af optfoahly subsihedaed Al Qﬁyl (wherein
thsut;[sotl u ntts are . sel ected fromhal ogens, cyano,
OPRUSAGTIOFIEHEY iis/ e selected Eomaatggens diydrasiyn CiHTs tatkokowand

préeRed hideyiy are independently sel ected from
hydr oxyl, protected hydroxyl, and hal ogen(s)),

R&%Bgnal ly substituted amno (wherein up to two

substituent Rzare i ndependently sel ected from SO02R7,
COR7, or CONHRY?, erein R7 is Cl1-C6 al kyl or aryl),
or acetyl, tri¥Tuofonethyl, or Cl-C6 20
al koxycarbonyl, or R5 and R6 together forma 5-7
nmenber ed 9TAg\Wi th one or nore opti onal heteroatons
wherein the hetero aton(s) are independently sel ected
fromnitrogen, oxygen and sulfur, or R4 can be an
optionally substituted nono-, bi- or tricyclic

whersireRs e Re atvcudepgndmelydiydropen,eC het fkA At OyclhRy i 0

ai.d her tom(s) js/are independently selected from
Opt. 1ag¥ ﬁ‘g%sﬁ?‘u??ff?fﬁf Eére%a%ﬁ(zl vdigrein the sybstiteenss aptselosted from halogens,
anu PStiohbBng | 0d LY. cted from ‘
PRI s d 00PN LR Sy s,

. hal ogens, hydroxy, protecte
L o pern (YO, bt o) ded ol ptonaly
- [ or iqnal ly substituted aral Ky
sub GG o Bl Pin2Rb s Riuchis e pekeraenyy sdboéed oot SOLR,,
CORp, o CONBIBE N herBAAE A% X, -(2% h |Gl 3
al koxy, cyano?r or 7%1- @G%gggry?Istgl?gé%{%?&’gﬁﬂg%r&n}eﬂgl’ or C1-Cs
alkQygrivREEy o7 RamdRalogethernboia asal trsemiepad dEwith one or more
2ngnti oners or. diastereol soners, and
o R B W AlSeHo TS R P indapendenty sibeted from nitcogen,
oxygaDdddlaa@99 PCT/ 1 B2004/ 001761 with the provi so that
R2 is phenyl only when (1) R5 or R6 is C3-C6

or Rayoah 68lak ¥htiHalp8hsttuted mono-, bi- or tricyclic heterocycle having one or
more hetero atom(s) wherein said hereto atom(s) is/are independently selected from
oxygen, nitrogen and sulfur, and the optional substituents are independently selected from
halogens, hydroxy, protected hydroxyl, C;-Cs alkoxy, cyano, C;-C; perfluoroalkyl, C;-Cs
alkyl or Cs-Cg cycloalkyl, aryl or optionally substituted aralkyl wherein the substituents
are independently selected from halogens, hydroxy, protected hydroxyl, C;-Cs alkoxy,
cyano, or C;-Cs perfluoroalkyl,

and the pharmaceutically acceptable salts, tautomers, racemates, pure enantiomers or

diastereoisomers, and solvates of the compounds of Formula I,

-4.
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substituted wth acetyl, alkyl, cycloal kyl,
hydr oxyal kyl , al kyl sul fonam do, acetam do or (2) when
wR200an0h2R6 t oget her forma 5-7 nmenbered ring WETHIB2004/001761
w t hout one or nore heteroatons wherein the hetero
with de( b viss €ras B, @teelyf sidiwheh [ OIELr 1OXY S Ly
3). when R5 %r §6 is ar alnli)gll€5 gptgiiog:gﬁ@%ioaﬂylorphenyl

) i
S@rﬁ%fel(dt"m}é%mwli Ak ylaysiealiey], yyzoxyatkid, Glkyasutfoham@; a€Bamido or
kvl 4) wh R4 .i. [ |1
eV T R

hdtavatogs Wiere tHelicterb Qi(6) At 98E&d %ﬁe;f bfert
(3ﬁ§'ﬁli onal substit uerft S ar(g) [ ndepengrent lgb%é]l’ §g¥g§8 af’flcs)lr%fur or

8y Bner Riiprdieyl onpirneliscsubetithied oty halogehs G3anb KX alkyl, C;-

( f to th b t , .
C R naBE L P OTIRYS K25 A EpA R i g bt Shgiovglic
hetarbsyiclet havay @teadrkiydre hadesy ﬁbﬂr@ e hadedl ¥ bpHsps gﬁﬂsﬂﬁféh@ are

rom hal ogens, hydroxy,

. are En?epe deatly sel ect ed

m%rpg{l Fekolg M hal@ct@;gipcp@@xpgot@gg&q}ﬂ@{dr@rylmx—csalkoxy, cyano,
| = th {

pePRiorAMRYIRA SN ey SRS AE RS b, P ol e

opHonallyl substisyted Brakyl QihereM thblaralRy] Eatsstileatd Pe H&l_%bér}dlently selected
y

harmaceutically accepiable salts, pharmaceutica
” 1'31"\3 BeFa, 0L 1-Cs
o Bets: o Eir hrdeciod hiimndr 6,-Co ity ore
peffloydWlE))s, pure enantioners, di astereoi soners,
nmet abolites, prodrugs or N oxides wherein OH OH CH O

Y =1n arias d n.be Cl-C6.al kyl, C3- .
cycIII(IJ alky &%8&%1 gtn?glﬁgjflﬁp g&sh 1977 BE%. a‘?e&wygﬁmou{l@a%mwhe

stre¢tere286 Foubslailbuent (s) is/are sel ected from hal ogens,
Cl-C6 al kyl, cyano and Cl1-C3 perfluoroal kyl); R2 can
be optionally substituted phenyl (wherein the
substituent(s) is/are §I ectled cyano, acetyl and
optionally substituted ' ; WO 2004/ 106299

R3 c3 nal ly substituted

erein the

om hal ogens,

ted

PCT/ | B2004/ 001761
Cl1-C6 al kyl or C3-
substituent(s) is/af ‘
hydr oxyl, Cl-C3 al koyy=/and pr ot

Formula Ib

their pharmaceutically acceptable salts, pharmaceutically acceptable solvates, tautomers,
racemates, polymorphs, pure enantiomers, diastereoisomers, metabolites, prodrugs or N-

oxides wherein
OH

R; can be Cy-Cs alkyl, C5-Cg cycloalkyl, or optionally substituted phenyl (wherein the
substituent(s) is/are selected from halogens, C;-Cs alkyl, cyano and C;-C; perfluoroalkyl);

R; can be optionally substituted phenyl (wherein the substituent(s) is/are selected from

cyano, acetyl and optionally substituted amino);
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hydroxyl); R3 can also be -NR6R7 wherein R6 and R7 are

optionally substituted Cl1-C6 al kyl (wherein the
W@ pioka0Rh9 substituent (s) is/are sel ected from PeEl/mRPEOHN01761

hydroxyl, Cl1-C3 al koxy, 5 and protected hydroxyl); R4
Rg ain beogblly sulfs | ly.

uhsti ?%t edmé:iu imﬁé’d @} t?\)%hn{g?gllk?p? Cycq&gl%@r@bu%m th]e
"i&?@%&‘ﬁs)éf?/afﬁrSQEGEﬂé@nhh@loml I)ydrmﬂgscmmlksm a8 pkSected

k a or HR9,
h@ﬁ%%&ﬁo*’oﬁ*@ &pe féey féw 9&1&101%7 %P)‘Pptl%l?auéfrsabmimﬁﬂi C1-Cs alkyl
(vﬂtbr@althead PnilesubSHRE Yes

dr oxe% Ijiz%ind NR11R12 S?/\,her e?ﬂ&ﬁﬁlﬁ)%g%a% ﬁ%é&groxypla -Cs alkoxy,
gisetsddndiopylel ect ed from hydrogen, al kyl, aryl,
C3 C7 cycl oal kyl het erocycl yl, aral kyl and R11 and
RRean bo gestyle C:f aikéxfbaﬂxenp]e bﬁﬂoﬂdlllygbu%ﬁthte@r@ Of alk¥ Bwherein the

t t t he het t
BRILART pEOEH SR ok hudionus Nk [?vm%g Bnis @glgtg@h from alky,
ar@lhﬁl SG]zR;] l@ORg &%Qm@%mﬁk CFS%. '_IRC?S €-Cs ?gﬁyL Wy OI Eglralkyl)]

optional |l y substit

cycloalky
Ry GiRealssr b R s (ybeieinBniis se:iecme(hﬁbmdiydfbxfy[ and NRRO®ENEwherein Ry,
al kyl (wherein

anfly RV 5{1633%%%161%1 bﬁsﬁta p Wé‘eﬁf’@ry‘?geréeﬁl&’{ edyl.r §mC; cycloalkyl,

the subst
hetey@byobwl aralRyARCR & Gind R I kspeMler fRRO

g Clr11al |y suhstituted 1grr(1@f?o “ acet iﬁ%t&%'ﬁ%}uor g”elt&hoFe or more
op t@gatom(womgwlbdhg,|hete|r¢at@m@) pafatd dndependently selected from

TR pd g P b 25 el ¢ ohar ﬁ%lciﬁi cally
RGPS R e B O G Gl yéa%%%ﬁbﬁ‘@bim@i aryl or aralkyl

[whmt the REbSituchtst QRO TR apol it r
”‘\)‘L N- oxi des wherein OH ﬁalo%%épgirno’ §§“‘tﬂ% tbggﬁ%ted C1-Cs
(W@e@}m@@ggbmmssmm@@m&hﬂy RblecR, fidg aR€rdR9], protected
R4 can .be NHR8 [wherein R87is

rl,
bR b o) gl A ST 4eekeb 11 Buawomioipl ypd C1-C:
alkoxycarbonyl.

In one particular embodiment, there are provided compounds of Formula Ib,

Ri

Formula Ib

their pharmaceutically acceptable salts, pharmaceutically acceptable solvates, tautomers
racemates, polymorphs, pure enantiomers, diastereoisomers, fnetabolites, prodrugs or N-

oxides wherein

Y= /\/k/k/”\ o
. or _/ y

OH
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CSNHR9 (wherein RO is Cl-C6 al kyl, aryl or aral kyl)];
-CORI O (wherein R10 is selected from hydroxyl and

WORDIRIZI{ Wwherein RI1 and R12 are i ndependent | BCT/IB2004/001761
sel ected from5 hydrogen, alkyl, aryl, C3-C7

ReVR), B8 laky IRs 2 Rl devihe @111 and R12 together form 5-7
mbered ring wWith one or nore optional heteroaton(s)

e
' h s/ a j dent|y. )

‘C‘fﬁ‘ﬁ“{ e Ponek 0ok 0o aLe 3P Bkl SRR Wi aratiy;

INBRs éwhaint R i ICa+Ceailib 0 irplesitaralkY1§E ECOR M i
frcog&ﬁ'&ndﬁ %fc &VEO mu Tb,m?g N- ﬂFo_r rruﬁ)a(wlhg ngt%hl%lS?IGCted

¥R LAy b Re 2 Rig areghdenendentlyi sekictey from
hyiesnt AR I T -Te e

pol 'y rrbr'pklg?ﬁg’u(%gé—gﬁfg%{a?%ﬁe%@?ﬁ&ngs@éﬁﬁgE%qﬂ%e,r form 5-7
merberbé ring eth qneautmigs optiorl hetsiod @A Whehat tRhetFdafdm (S is/are
in~éw0_|1?f;¥ q@ aﬁo R, R2, R3 and R5 can be

genepilss pRERYE Tk BHAPEEN, | 0XyBRoAnd sulphénhy dr ogen,

respectively; R4 can be Cl1-C2 al koxycarbonyl,

opt i1BA4} Pt pattionlar embedingst, shdrg hre{pabdded eortpaunds of
Foglﬂgpdtlio,t uent is hydroxy or protected hydroxyl), NHRS

[wherein R8 is selected from SO2R9, COR9 or CONHRO

(wherein RO is nmethyl or phenyl)] -7 WO 2004/ 106299

PCT/ 1 B2004/ 001761 | n_accofldance s th further aspect,

there are provided in fates/ having the structure

of Formula XI X, R3 O I la XIX wherein R2

can be optionally S/ Y (wherein the

substituent(s) is/é rom cyano, acetyl and

optionally substit

Formula Ib

their pharmaceutically acceptable salts, pharmaceutically acceptable solvates, tautomers

2
racemates, polymorphs, pure enantiomers, diastereoisomers, metabolites, prodrugs or N-

oxides wherein

OH
OH OH o)

Y= /\/k/k/U\OH or _/“""' o

Rj, Ry, R3 and Rscan be 4-fluorophenyl, phenyl, isopropyl and hydrogen, respectively;

0]

R4 can be Ci-C, alkoxycarbonyl, optionally substituted Ci-Cs alkyl (wherein the
substituent is hydroxy or protected hydroxyl), NHRg [wherein Rs is selected from SOzRo,
CORy or CONHRy (wherein Ry is methyl or phenyl)]
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10 R3 can be optionally substituted Cl1-C6 al kyl or

C3-C6 cycloal kyl (wherein the substituent(s) is/are
wa@edoeaoee f r om hal ogens, hydroxyl, Cl-C3 al koxpCT/mBd04/001761

protected hydroxyl); R3 can also be -NR6R7 wherein R6

and TR/acasrafdlw e flrih t

(wherein the ori)t i onal r%@%@f P{etge%? F%Vlc?%g/lg!reé%%déﬁt&{%vdng the
stiuchle peFggems XKy dr oxyl , Cl- C3 al koxy, and protected

hydroxyl). 15 In accordance with third aspect, there

are provided interne havi ng the structure of

Formula XX, R3 Rz 20 R1 J{For nmu wherein R can

be Cl1-C6 al kyl, C®T6 gptional |y

substituted phenyl (wh ituent(s) is/are

sel ected from hal ogensy yano and Cl1-C3

perfluoroal kyl); 25k ¢ be optionally substituted

phenyl (wherein the sdlosmitladelX (s) is/are sel ected

fromcyano, acetyl and optionally substituted am no;
wirseiBan” be optionally substituted Cl1-C6 al kyl or C3-C6

cycl oal kyl (wherein the substituent(s) is/are

stpehebctoptioriaﬂ@rrsuhﬂitmg&pBenyﬂII/\dliéI?ﬁYﬂthe SbsiBie _)"i%\?ﬁﬁé'sefégfég{grom

ted );.R3 can al so be -NR6
CY%H’ Ylaﬁné 0823 %ﬁ%ﬁu@lt&@éwwt ed C1-C6 alkyl -8 WO
2004/ 106299 PCT/ |1 B2004/ 001761 (wherein the optional
Rs<ap be ppiinlly sybstisytad €1-€elaiol euCs-Co xrydsiamgle(mﬂmem the

| d d |
s el R HeigefBer ek s alGrp e peptested
hydmxel);iRgéaatds faWR®, tv&ﬂl@re‘iﬁ WﬁﬁﬁdJR? afloptibRATTHuBstitied - Cs alkyl

O\r CO R Fornula XX
(Wherem the opt10na1 substltuent(s) 1s/are selected from halogens, hydroxyl, C;-Cs alkoxy

and protected hydroxyl).

In accordance with third aspect, there are provided intermediates having the structure of

Formula XX,
& . O/\O
R

Ry
Formula XX

wherein

R; can be C;-Cg alkyl, C3-Cg cycloalkyl, or optionally substituted phenyl (wherein the
substituent(s) is/are selected from halo gens, C;-Csalkyl, cyano and C;-Cs perfluoroalkyl);

R; can be optionally substituted phenyl (wherein the substituent(s) is/are selected from

cyano, acetyl and optionally substituted amino;

R3 can be optionally substituted C;-Cg alkyl or C3-Cs cycloalkyl (wherein the
substituent(s) is/are selected from halo gens, hydroxyl, C;-C; alkoxy, and protected
hydroxyl); R; can also be -NR¢R; wherein R¢ and Ry are optionally substituted C1-Cs alkyl

-8-
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Rl can be Cl1-C6 al kyl, C3-C6 cycloal kyl, or optionally
substituted phenyl (wherein the substituent(s) is/are
w@edogaoee from hal ogens, Cl-C6 al kyl, cyano aneCTZIB20Bt/001761

perfluoroal kyl); R2 can be optionally subst i t ut ed

(vidleediy khel pRnAl Sﬂbﬁtﬁﬁelﬁﬁpﬁya&% Heqa:tt%f %I‘Ollélg{) E({%%{l% }ﬂd Iqj@) -C; alkoxy,

from cyano, acetyl I ona
anﬂﬂ”%“@éﬂi}’@l@xw}btl onal |y subst i tut ed Cl-C6 al kyI or
InC3 Og cycl oal kyl (wherein the substituent(s) is/are

9@4:(& g Witlofoutth laggren sherb n@drppsviied faler@add

%&g hydr oxyl ); R3 car?i’al so be -NR%kRé%q%{\l%lg Stﬁétmed
re optionally substituted Cl-C6 al kyl
(vvher ein the optional substituent(s) is/are selected
from hal ogens hydroxl, Cl- 3 al kox and protected

hydroxyl ).

or ot| onal | y
substituent(s) is/are
sel ected from hal ogens, Cl1iC6 al kyl, cyano and Cl-C3
per fl uoroal kyl); - 9@{@&9%{1106299 PCT/ 1 B2004/ 001761
R2 can be optionally substituted phenyl (wherein the

substituent(s) is/are selected from cyano, acetyl and
whepdih onal |y substituted am no; R3 can be optionally
substituted Cl-C6 al kyl or C3-C6 cycl oal kyl (wherein

s/ | d f hal
R e S T A st 8l Spontt i ooRy (y b e

subtsameﬁtl( ds/be I‘dE?éEﬁ‘rdME&l@ als AR t
subsh?uf ed O -Cb al kyl g elrg Fl C%n% a?’e derBPerﬂuoroalkyl)

R, ﬁ%?%d))(ﬂtli&lﬁﬂ §ﬂbsh§ft&f @wﬁ?f @’%%? { Osnl,)agl %@@P MF selegigd from

Cyage et ﬂf@dﬁpmmllyeubﬂtltméd@rhmp, unI ess ot herw se
defined, refers to straight or branched chain

R; hgtqumomalhy aifbsfituosd d;-Coalk§l &@ﬁ@@cﬁﬁ&'ﬂé@k gr’éﬁrfﬁ%]

b @5 i ncl ude 10 but are not ['imt
su gtetﬂsqt FF/?TFéﬁl)??ted ﬁggbl?aé?gpps hydrapty], (@efydlkorandnd blfbtected
b t stituted w

y é)&&?}gﬁ“c‘é%blg?%ﬁyﬁﬂ RS ﬁsj-njter\ﬁ c}?%anéﬂgxaﬁ ogtl@flltgul%ﬁt%%ycl Cs alkyl
(whepsin aqntlyndwbbstltmamt(e)jlsafe Selechiir & hef gBhK RO PeNY, alkoxy,

and protected hydroxyl). !

can be C1

Inaccordance with fifth aspect, there are provided intermediates having the structure of

Formula XXITI,
3 >
o LY
X
~ O
R
R

Formula XXII

wherein

Ry can be C;-Cg alkyl, C3-Cs cycloalkyl, or optionally substituted phenyl (wherein the
substituent(s) is/are selected from halo gens, C;-Cs alkyl, cyano and C;-Cs perﬂuorbaﬂ(yl)'

-9.
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As used herein the term"optionally substituted
am no", unl ess otherw se defined, refers to NR14R15

wob@reiaIR14 and R15 are independently sel ect ePICT/IB204/001761
hydr ogen, al kyl, 15 aryl, aral kyl, C3-C7 cycl oal kyl,

026 Bt
Rgl C6 gl?tf(@ﬁgw or Ig}eg E(yl). As usgﬂﬁﬁer ﬁ}atrﬁééf’cé?wom

Cy@ﬁPo‘tC@Bﬂé@d PRfénTiglly substisited ammo; a hydr oxy noi ety
prot ected by a group R17 wherein RL17 is selected from

Rarag e Omsﬂ@ﬁ]é}a’ﬁllb}tltut@i@ﬂ -Ky blkyloryTs-Cs ¢cttdikyl @fv’ﬂl&em the

MR i LR 5 el Ry i, ndmotectad
hﬁﬂoxym Qan @@8338 Nm@ﬁc%eﬁrﬁ% %%W%}g éﬁ‘ﬁ% 12 Fﬁ%ﬁ%}f% s%l_c ¢ alkyl

a el ected fromal kyl, aryl,
( H?’l%F}@sopﬁpmiiﬁ@b%ﬁm@dShy@msdﬂctadnﬁcd)mdhalogbn!st, hmxﬂpbl-Q alkoxy,
and tE&Pdh drox , -OC2H5, -O-n-propyl, -Oi-propyl,

cycl opr opy -0 CH20OCH3, -0- cycl opentyl ’

-0-cycl o ben chl or obenzyl , \
‘X% hils; Q%ﬁ%ﬁ‘&ﬁhe terigy aé%é‘mﬂn ess ofhentiise defprednydfors to straight or

b r@hém!rﬁm
rao COpyr i gl %%@f%ﬁ thenﬁqo,n ato%l%ggﬁ) %O’ﬁ)ﬂkyl include,
but ayemof .ﬁ,ng@@;q metioylGShiAphenyyl, isopdopiebutikSetyl, Afd HRafke,

herein the term"aral kyl" refers to (CH2)naryI wher ei n

n i sAlkyl may egiemally besubktituledwithhalds Qs h@&fo@cgr‘pl{)&‘éteh ®yfoxyl,
C ‘?% unt es ot]?ervm se defined, refer
ke PRy N ord - Gealkerycaboni,

Exanpl es_of aryl include, but are not Iimted to, 30

phe rﬁfl useql]]ag@w e tegmt bpyql)nBeglggzl/mnge(h yhuncﬁ’ndnAlgisQ)thérK@se defined,
. - a used
eferjs Qo YR %Igh) Q%h%peﬁgﬁh sand Rys. §r&1 (ﬂepelil v selegied Sionphyshpgane alkyl,

herei n eterm

aryé,ramatlhyll, 63-@}7 C&CIOHIRYI SdzR%edOlmg ICONH ?J %ﬁ%gl@fﬂi{ﬁﬁqrhereln Ris is

e or nore heteroatom (s) in el

vin
Clt%%éh‘gin&ﬁéator‘f@g%lfyq} he non-aromatic part wherein the said

hetero atom s%qls/ are selected from the group
# M&3dlgrein the term Gpretecsad ko yitheb fer }kgﬁﬁ%'cﬁfﬂﬁy %ty protected

d t
>y %%”&1& 1;,“‘fﬂ?fe%@?gﬁa%@sﬁ“@ﬁma?wﬁecy%bﬂﬁm&kngd@mo&8
(whwem Ryisiselpbted Bonz &lhylaé dwdlkyl bﬁﬁl&&fﬂag,g %ﬁh ¥ gppresents an integer

b nzof ur |, carbazo
o dy Ok b, i %@@mﬁzlg mcwﬁmmvman%mmleaﬁéh from alkyl,
auryfa Bﬂﬂﬁﬁ %nﬁ}l hé‘t roc ﬂglgf@)ka%%pgﬁ?/ %H?‘t[ﬁte‘btgé ggq?rc 1gclude ybut are not

opt i 6nal
limigerbist HOGERL- Hi, |
lmP ; o+ ; -0 gg%ﬁgf@@ntm ﬁ@bﬁCI@@X&B@ﬁggﬁ G%480CH;, -0-
cyc (%Fl?}g N -cyc@g}{ﬂxglarqgﬁyyzylgﬁi/ pldnmbblyzﬁ,u&methmkywerﬁm FO-phenyl, -
O-chidrateRyIdan e ] hOY@bC?%sgtaeé%‘% g]gtgré(g?ﬂegwbrO -COpyridinyl, -

rovi ded processés for
Q%BWBW& -QeSONEpgriditgt, eORCONH-octyl, -O-CSNHphenyl, and the like,

As used herein the term “aralkyl” refers to (CHy),aryl wherein n is an integer from
1 to 6.

As used herein the term “aryl”, unless otherwise defined, refers to an aromatic
radical having 6 to 14 carbon atoms, Examples of aryl include, but are not limited to

phenyl, napthyl, anthryl and biphenyl, and the like.

-10 -
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In accordance with anot her aspect, therefis provi ded a
method for treating a mammal suffering from

webohee2er ol rel ated di sease, diabetes and rel BUBB2004/001761
di sease, 15 cerebrovascul ar di sease or cardi ovascul ar

di SeAs@sedIRdHA kifd t8n ARKTERL PP rbErs tQ n@n% %c atbmatic or
t herapeutically effective anbunt of unds”

gmate Bised WiBmenraromaiéc mm@tﬂtrdha\oﬁg bﬂlmomﬁﬁlfeelfa:teroatom (s) in either
b S r trea teriosclerosis
the Qﬁ eros 81? é}?eglgbll égro : ﬁ S’Ih@?flb |Sg]ﬁ‘1%§ter?l 1981 () ¥ esrectected from

thhgﬁmpldomppusm ®If AifHgan, sul'ﬁhﬂ? bibd bﬂ}l )é qfﬁ'{]i system includes mono,
ert nS|ong stroke, ischem a, ?1 r%

X6 f,I@g{,qmpgférqf@m@r@yclg@1n¢agieullna:moﬂhﬁmadGo benzoxazmyl
i seas

beﬁyg%‘?gﬂﬁ %enﬁlr#l(ga[rngJl ths %a]nglo rcgq a’FﬁﬂaP@Pﬁé’nm olinyl, oxazolyl

phey@cainyi, qiynﬁylwrna\pa@ﬁcbthﬁkmw @ ER idementi a,

Al zhei nmer' s di sease, osteoporosis and/or ost eopem a,

i duBLetBRa Qi
Sugﬁsgﬂ‘nl?l Sg{? dr Zdrg%%%%céfrc] g@ﬂ’f&?f Jgﬁg%%ﬁ&:re ug: tn vy il one or more

Eyrat(ey mﬂ?P@é@Iﬁb{ splestedviisith halpgerk mym’myﬁmtrgﬁce}%hgtﬂlﬂ aryl,
ic
U Al RS B Ru R GGl | nventi on may

t on
he foll o ng reaction sequences as

g :pl e r aﬂ?"%%’ﬁbﬁﬁgal}mhqr aspech there arejpravided procedsesafor tred

K reoBORAM R crktd n be wuseful for
prip\rdgagtﬁﬁg&rnlpﬁ;fo these di seasg%réhgnd met hods for making

QITREY ed.in co ndn ited,
gtj glﬁég Pat eﬁ?\%&pp (?tclzl g Asggété%l?’igéf p’f%’; gsélg;r o trepiipgja
ey |
Aty hoed aliomel 1 e BUERAE disiye

cerf[a? rlogﬁscgh%/ ﬁllsFaeq’B oF eardiavasay 26 dispgser esmapriving &{hmnmnﬁ to a mammal
einin their
at“fﬂ%??gifmfffﬁﬁv%ﬁ%ﬁﬁ6%%%3@%?%%@2?%rg 1 Schem
NH !
For el S h s o Ele broh A n et brred or Meptreariesionlerosis
ath@SsRICHE) 1/petchoesteal diaghyfetliffSenRa, hyperlipoproteinemia,
hypertriglyceridemia, hypertension, stroke, ischemia, endothelium dysfunction, peripheral

vascular disease, peripheral arterial disease, coronary heart disease, myocardial infarction,
cerebral infarction, myocardial microvascular disease, dementia, Alzheimer’s disease,

osteoporosis and/or osteopenia, angina or resterosis.

Detailed Description of the Invention

The compounds described herein may be prepared by techniques well
known in the art and familiar to the average synthetic organic chemist. In addition, the
compounds of the present invention may be prepared by the following reaction sequences
as depicted in Schemes I, Ia, Ib, II, Ha, III, I1la, and IV. Further compounds which can be
useful for treatment of these diseases, and methods for making such compounds, are
disclosed in copending United States Patent Application Serial No. 10/448,770 filed
30 May, 2003, entitled “Substituted Pyrrole Derivatives,” and PCT Application No.
PCT/IB2004/___ filed entitled “Substituted Pyrrole Derivatives,” which

applications are incorporated herein in their entirety.

-11-



ORBRR R RLHR2 Formula VIIl Formula VI I N O

Formula IX OR5-,, ROOOQBu NR6/ 4NO Rz 1
wo-00ah@a9X O R3 OH OH OH RS\ R6~ O RZ Rl FeeTiB2a04401761

O OHOH OH Formula | wherein R4 = R5" -,J y 0 R6"" O

R5-,, OHOH O 1/2Ca+2 R6/ NO RZ RL Formula Xl

[Hem calciumsalt] -12 WO 2004/ 106299

PCT/ 1 B2004/ 001761 SCHEME Isgﬂeeponpound of Formul a

X'l can be proepargd accordi ng ) Schemsol.

‘ 0
R3/“\/U\ o +  RsR¢NH > Ra/U\/“\II\I/ Rs

Formula II Formula IIT ) Formula IVR6
R,CHO
Formula V
0 (0]
R (0] (0]
5 R;CHO
R; N~ ! R
H | Formula VII Ry N/ S
o Rg |
R, Rs
R, H R
Formula VIII Formula VI
<o om
N o)
Formula IX
0 X
Ron_ 3 O 0 OtBu
N - /\/k/'\/k
. Rs/ \ N X0
Ry
Ry
Formula X
(0] l
Rs
RS\\ }r//A\\\///jfi\///jfi\///ifi
—
Rﬁ/ \ ‘ o
Ry
Ry
Formula X1

OH OH OH

o
Formula I wherein Ry = RS\NJ\ Y= /\)\M
R6/

o l
Ry . 2
Rssl /\H/(E/za
—
Rﬁ/ \ N X0
Ry
R

Formula XII [Hemi calcium salt]

(¢}
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Accordingly, a conpound of Formula Il is reacted wth

a conpound of Fornmula Ill, wherein R3, R5 and R6 are
w@sgoodabdoed earlier, to give a conpound of ForPaii/eB20d4/001761

which on 5 reaction with a conpound of Fornmula V
SCcmbrein R2 is as defined earlier) gives a conpound

of Formula VI, which on treatnment with a conpound of

For ' .S.as defined earlje yi el ds

n comsatospt BERE. B (b e Kool Sbabe fon
Aavotdinglycooqopmshdeff Foana [Bis réacgddesh 8 cGﬁWlﬂﬁm la IIT

For.mﬁ aRX, ich on hydrolysis gives a conpoun of ’
WheSpifdiaRxind Rpniterss daiedrarisseorgive hermpomderfFertla IV which on
re el ' i-on, of a ound . of
R R E ol 08 VA CARHB et o I B gives o

cogpapodiatiFamufoViuidch ¥h castnieat w&h hic@ﬂlpﬁfﬂﬁd bIF &1_'13#1a VI (wherein
t ol uene. e

nonpol ar sol.vent,, such as xyl ene or
Ri 13 805 Bied SRrien otishdo b AermBeundahrala VITT, svhich eofpibancaction
with a EShpana : rii | epresenc f .
~an organic dgg‘gle@@lg uc 1‘??%"??@%??}8#%%1:%@&%& iwzlfﬁieonte)l}y%mlym
gives 2 coBpeuhd B divdmXhevhidhean thae bé anthef cenveabP RS icium
gformula I'V with an al dehyde of Fornula V to give a

conpound of Formula VI can be carried out in a

ol vent such as_ hexane, heptane,

nonpl ar

di c ﬁfﬁs d %ﬁ?@?lﬁa 2 orPewdid kermaplad withrepmipotrthd pEBIrmuFhHI to give

bRRELAPHT Qg rrula |V with an al dehyde
R ?n\r/ﬁéaaﬁp%ggl car P?%ld&glﬁ Pﬁnﬁa& SOL"F@@@“@ Sgpleds or
toleangaFherepeticn afirotongmupd pEFomtiule IT Witk i bRBo@(d of Formula III can be

.3zal ani.pe _and an_.organi ¢c_acid 20 such as gl aci a
car3a Bl wRlneR B O ahnie base, i asctiothy mins, patidine or 1.2

thIRABE b cheOTh &R B | of F l.a
) \9/I | to give a c g&r;%g%f;gdcoo Oégcrl %FWFW%&%’ %ﬁ‘i‘%&fl? gfjFormula
V tggive 4 ¢prppramg oéFenuda M can beitaraibl eutiatadonpblar §8164ht 8Sch as
[ api.de, 3-ethyl-5- (2-hydroxyeth - 4-meth
he)?a ?’}%ﬁaﬁéﬁ%ﬁgﬁﬂ%@%? %gtﬂgléql’,l%)?r _n%)_(ture)%/) ther)éo . The reactiog ofa
configbund f G HeE1RYY wifts AE41 | ' oL i de, in
S%T vent free condli ti onh%lﬂrydit3 wgﬁﬂgﬁhlg?h%&ﬁ o] sallg?e\efieoﬁltt o fhe
Presamen oban pigehiabose sueh kapipkridiab, e B-slaning @Rt 8P8Rhic acid
action of, a.conpound of Formula VI with an
Sucgfag éﬁ‘?’é‘z ASHC apid gt henzoig @Clgéﬁheﬁéa%@npf agompoundofFremula VI

ith b SRIBE RIS FBm! k& oi i et hyk anine or.
::t&%/ri di nygg The rglgg?l:ﬂ'(t)ﬁg%? %20@%%%u%o?m%{ﬂﬁq@ed out

PU§sence ofrp Sititrblaofatatpstmublaas 30dinm cginige, 3-aRAPLYDyBfoxyethyl)-
i.n a nonpal ar solveng,

. can be.caryrjed out
4 'mg‘?ﬁ{ 5%0@1121;{8@% s Rehdrexyefyprdrmsthyl thiazolium
hidriete; mhy bl ey freg i 1% | I tabl
’ r at i[gﬂ.wThe n?eacf ?Igiriltl(%}‘ wgﬁtgg r?% 8&%@6 %?{'el#&%rl%uaf gy]l\l}‘gﬁﬁn?ﬁﬂ fthanol,

PropenebpiseRaral FEhensretianofeavnppuodof FethuloWT with duh@dehyde of
acid, s as pivalic acid or

Forfbifa rgan ; ch . :
orBUESF i B oftReBbHAD diesSiciba Sl oGanE hompoe s retiylamine or
pyriB@e/ | B2004/ 001761 The conversion of a conpound of

Formula X to a conpound of Fornula Xl can be

The reaction of a compound of Formula VIII with a compound of Formula IX to
give a compound of Formula X can be carried out in a nonpolar solvent, such as xylene,
toluene hexane, heptane, tetrahydrofuran, or a mixture thereof in a suitable ratio. The
reaction of a compound of Formula VIII with a compound of Formula IX can be carried

out in the presence of an organic acid, such as pivalic acid or p-toluene sulfonic acid.

-13 -



carried out in a two-step manner, involving an initia

aci d-cat al ysed cl eavage of ketal, followed by
whamweAaeadal ysed hydrol ysis of the tert-butyl eRBCEIB20041®1761

acid can be a mneral acid, such as hydrochloric

ac! dThgbanelRa AR dipdial 8 FEAIRS U bl be PYEA0Y X1 can be

ot her 5 cl eavage net hod known in the
ca5EeboWaR afwoBtePangumet dnindvieg a8 iwitialewid-tathlyssd cleavage of ketal,
' i um. hydr.oxi de, or t assi um hydr oxi de.
T B e S N 54 e e B st o ariducsn b  mineral
actdyrsuets pOndi A dHRYcid. CRASHMag @bt ki Jgﬁ bk WY ont by any other

procedures wel |l -known to a pérson ordinary's
> clegyagamethod fmewhdnihequiasiatimIde base @i beompogmic bise, such as lithium

.50 be .pre ed fromthe 10
h}?gé}{%% %%%%Pm%é?%%r 0t Ssylﬁ}a%’fcg%’&flﬁul a Xl by follow ng
pro ures. wel.l =kno in th art. -14 WD 2004/ 106299
Pdfﬁ%fé’é%’f’b‘ﬁ‘i ?8?0“%‘@% gi@afr € enygrted mto s poregspending hemi
caRZuriRsaloby Eolfowiid bbc&drb 3 her eingR5. =
H R6 = {)V. &0 &8 O b, VIR ST bersch IR WP he art
Thedterti caloyanysalty afgompo@idBf Farmhl20XT 6 also be prepared from the

10 corresponding lactones form of Formula XI by following procedures well-known in the
art.

-14-



HORL Formula XV O Il RBROHOHOH N '"OR ,, HO
Formula XVI '"N~o0o on oil On Fornmula |, wherein R4 = Y=

wW®200a00207 mul a XVI1 [Henri calciumsalt] -15 REI/IB2004/001761

2004/ 106299 PCT/ 1 B2004/ 001761 SCHENE la The conpound
of Formula XVII can be préﬁﬁ@@ﬁ dccording to Schene
la. Accordingly, a conmpound of Formula XlIIl (that is,
Forrmula X wherein RS=H and 0 R6= 0' Hx_ prepared
according to Schenme I) ¥s hydkolyzed Eb(é?ve a
compound of 5 Forpula |XI'V h, on&eductionomyi ves
a conpound of ForndP@
compound of For
converted to

I't. The hydrolysis of a
ive a compound, of Formul a

out_in a | ar solvent, sugh as
tet r ahygrof uflan, di

i o ﬁﬁﬁfm hanol sthaphl or
m xture(’s) tgereof. ﬁéhefemg?s OIRG r@dCHf

Formula XIIl can be carrled out in the presence of an
i norgani ¢ base such as lithj{um hydroxi de, sodi um

hydr oxi de or potassi um hydr pxi de. The.reduction of a
conmpound of Fornmula Xy to give a co nd of Formul a
XV can be carried out|i ®; presenc i odiine and a
reduci ng agent, slgh

' , yum 15 bqr ohy rldeOGV
bor ane di net hyl sul phi de V7 an anil¢ sgllvent L _such as
t et r ahydr of urdi oxang_or,Ndi ety etter . >The ™0

conversi on of Formula XV to a conpound
of Formula XV carti ed t in a two-step manner,

i nvol vi A~an |n|t|al aci d- cat'al yzed cl eavage of ketal
fol | owed by |base- cat al yZ8F¥AMVol ysis of the
tert-butyl Ester. The aC|d an be a n1nera|

O OtBu
;i j \‘o

F ormula XV

Formula XVI Yo on  on
Formula I, whereinRgy = \r Y=

Formula XVII [Hemi calcium salt]

-15-
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20 acid, such as hydrochloric acid. The cl eavage of

ketal can be carried out by any other cleavage nethod
whe@wnod2go t he prior art. The base can be an i NRCEB20GH/001761

base, such as |ithium hydroxide, sodium hydroxide or

' [ XVI can
Iaum hydroxi de. The conpound of Formula
S%gEﬁvaert ed into its corresponding hem cal ciumsalt

o ai st BB RS ST b SRk o RERE R seme 1
As@idisglyf a canpaunddod Folraula TR At i§ FormbRoK bRefie H%-gid and

fromthe correspondi ng | act one form of For mul a Xvi
Rﬂl—kéwoﬁ? et @ScoMint BeMInd 1) i MiroBhdd to-gkd ound of

PRI A 061760 e g Eed; 5} ‘?\%g?“p
Fogauia Al Vowhioh, on redgctipn, Rbvera csmpnuuhchoﬂmmmulaoxwmldhlon

ila LI1D R4 ﬁes RI CHO O

R TR T R R0
heiiRdiclant sall.a VIb 0 COaBa R4 HZN p Fornmula I X O R3

R5-,, OOOQBu N4N O Rz

The hydrolysis of a compound of Formula XIII to give a compound of Formula
XIV can be carried out in a polar solvent, such as tetrahydrofuran, dioxane, methanol,
ethanol or mixture(s) thereof, The hydrolysis of a compound of Formula XIII can be
carried out in the presence of an inorganic base such as lithium hydroxide, sodium

hydroxide or potassium hydroxide.

The reduction of a compound of Formula XIV to give a compound of Formula XV
can be carried out in the presence of iodine and a reducing agent, such as sodium
borohydride or borane dimethylsulphide in an organic solvent, such as tetrahydrofuran,

dioxane or diethylether.

The conversion of a compound of Formula XV to a compound of Formula XVT is
carried out in a two-step manner, involving an initial acid-catalyzed cleavage of ketal,
followed by base-catalyzed hydrolysis of the tert-butyl ester. The acid can be a mineral
acid, such as hydrochloric acid. The cleavage of ketal can be carried out by any other
cleavage method known in the prior art. The base can be an inorganic base, such as

lithium hydroxide, sodium hydroxide or potassium hydroxide.

The compound of Formula XVI can be converted into its corresponding hemi
calcium salt by following procedures well-known to a person ordinary skilled in the art.
The hemi calcium salts of compound of Formula XVI can also be prepared from the
corresponding lactone form of Formula XVI by following procedures well-known in the
art.
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Formula XIb OH OH OH 4 Fornula | whereiny = 0 OR3
WORI0DHDEM9 1/ 2Ca+2 -, , N RZ 4N O Rl R4 For nul apCI/182004/001761

[Hem calciumsalt] -17 WO 2004/ 106299

PCT/ 1 B2004/ 001761 SCHEME | b The conpound of Fornmnul a

XII'b can be prepared according to Schene Ib.

Accordingly, a conmpound of®8tlula Il is reacted with

a conmpounddof Bormula 11D wmﬁheln R3, R4 jpand RS are

as deflned earller to o conpound of Fdinul I\ﬂk
whi ch Q@ onpound of “Faehul
'o

(wherein R2 |s as def .rller) gives a conpouns
of Formula VI b  whi ch atmsnt with a CBWB‘MMH 6
Formula VIT f wher ei n ﬁPl as defined e égr) yi e
a conpound of Fornul a VIIIb whi ch on fu omth

reacthon with a conpound of Fornula IX gives a R,

conpoiind Formul a Xb, which on hydrolysis gives a
co FoRmul a XI'b, whigh can th beQf ur t her
convept ed t 0 heni cal ci ug)saht;. The ' f a
conpou of Fg \ a [l Wt = conpoy alllb

d of Formula IVb can b ied out
sgl vent, such as xyl ene

onpound of Formula fl W
conmpound of.  For mul Ib can be carrlganﬁhhb

presence of @n org ¢ bgse, such as triethylam ng
pyridine or 15 1, 21et hyl ¢nedi am ne.
N A

o)
Formula I’

R OtBu
\N /M
E S Ry
R

Ry
Formula Xb

Qﬁ?w

Formula XIb OH OH OH

Formula I wherem \ 0

+2
RS OH o 1/ZCa
;::j \*o
Ri

Formula XIIb [Hemi calcium salt]
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The reaction of a conmpound of Forrmula fVb with an

al dehyde of Fornmula V to give a conpound of Formula
wO/kw4aaar9be carried out in a hydrocarbon sol vePtT/IB06#001761

as hexane, heptane, or hal ogenated sol vent, such as

SoHEM®PWMet hane, or aromatic solvent, such as
toluene, or m xture thereof. The reaction of a

CONPPRN al deh of Formul a
V can b%@%?@lggg%ut ]%{qug}’pb%gg épaé%d o éﬁn%}og%;hp@e
Ab@x@nglych campomqocefrﬁocrhmum II pyreaciedwitha coRpaludb Meorfih I,

whD.orga d su%g as_ gl acial .acetic acid or benzolc
AEPg ot R firegis dsfingg EBhPolorEveR cemaponidzo f\WobmulatTvb which on

re@dho@v(ziﬁhé’ G g@c)mﬁ%ffpbhﬁul\ﬁl\!' gIJ %16}9 R’zels %83%0 g ggrﬂ@g giyesp

Formul a VIII can be carri
cogiporad pEFermds Wb, whiglh on; testneat witki Iald:mrﬁ)ysﬁﬁu 8€Formula VII
) - 4- met hyl i azolium

“%F‘geg h%él ‘%%B%‘% f X% %l (& Afpamnerye phijeruda ¥aihyahich on further
reddtioazatt M%rﬁﬁﬂt&ﬁ'dﬁ?onhﬁ‘lag}ésggte\éﬁter}{oﬁg{] fifi SPfﬁﬂﬁulo&b%h{C on

an al coholic sol vent, su
hygradysangivesi comppmepdformula 38bhehish can thenas futha@ahvaied to

hehf gﬂ% furan. The reaction of a conmpound of Fornula
© %ﬂ %Egn al dehyde of Formula VII can be carried
organlc base, such as

t f
Cri diRgretioRer S Somap iyt kermas I véthvocompoand o8 faamia 1
givRGT ddnﬁ%i’lﬂﬂ/o@ @@ﬁl@&la VB &arf 6264HOY Pl?tr_m%n%o g;%ﬁlx spbvea f, §achoas xylene

Formula VI1Tb with a conpoun Tatil
or tdpgieu Tde aeacton nfik aompomnlmf%nﬁalarﬂ Wﬁh%tﬂorﬂpﬁuﬁd of Formula IITb

SUC tol uene, hexane, hept ane,
Cal?g% %/ﬁ'ﬁ%/% P hlé%pre cg o PTGARIC PRtSs st asiriethylaimingy PWdlne or

1. xghylenedldigineeact i on of a conpound of Fornula VIITb
Wi th a conpound of Formula | X can be carried out in

t he The RE@AREH6La 8imAfl@'dI8Bhfiu B T8 wid i8S B KRE6E ua v 1o

acid or p-toluene sultonic ac
give @rmmnun@ﬁf Fammi §Tbdart it carntahmouns hodrobabsM stveit Buch as

car out -st ep nanner, |nvoIV|ng an

heyl‘(‘aﬁle,tl}egfang,cqrd‘lagwgplaqt ggvg}t,esggla g%dlghlomqhane fiodrbmagc sdlyent,
suchas @olﬁ@ieabﬁ’ﬁlﬁéuﬂ%%ﬁér%ﬂ’ SF he rgictllbﬂg %5151 butdy %fme 2 e% whe with an

acid can be a m neral
ald@g;\/idg of Faeneln dacange qamédertm lin &ﬁ@réb&n@e&iﬂah&ﬂgﬁiﬂé baR% saé}yas

Plg Er: 10ch ea:ﬁja%e rretéwf)d known in the prior art. The
PRASE™ PAHABYE oL -FAyRg & & yygamc agidehclnas glh¢ialvicgtiv acid or benzoic
acidiydr oxi de, sodi um hydr oxi de or potaSS|un1hydrOX|de

The conmpound of Formula XlIb can be converted into its

BRI i LB P A
give meompound dlﬂf@;ﬂg&gi: \éﬂoﬂibcgthg?gglgireg?u?l;not%Q?%g% o2 suitable catalyst,
suclggﬁ, ?Z]%% ﬁ?j"i‘lﬂée |3aghﬂn555(2-ﬂ1(yﬂmxm¢thﬁm4mubmybmmzbhum bromide or 3-
benkfl3- @LRErRyABFH UL ﬁ@th% S0 chiol?idte t}% a s%[\}ent free condition or in
an alcoholic solvent, such as methanol, ethanol, propanol or isopropanol or ethers, such as
dioxan or tetrahydrofuran. The reaction of a compound of Formula VIb with an aldehyde
of Formula VII can be carried out in the presence of an organic base, such as triethylamine

or pyridine.
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/' \ 00 Formula V~1 i Formula XVIIl R3y HR, 0\
wo-00abd@9Kl X RICHO Formula VII O 0~0 O su O POI/B20®001761

HZH" OFormula IXR3 O H \' \ OR Rz R~ RlL Fornula

XX PR fedb oot a mpotnd ofk Qnﬁﬂ? Viig) Qithgzco%gﬁugg h%k&num IX to
XXI'l Chl oronating aggent Couppl'i'n .agent\
SIENPCFBP P dofiHormgReXHormbs eartidd Jutdn RadRe, slRhQs QyfenBUoluene,
he§§1\e, heptane, tetrahydrofuran, or a mixture thereof in a suitable ratio. The reaction of a
compound of Formula VIIIb with a compound of Formula IX can be carried out in the

presence of an organic acid, such as pivalic acid or p-toluene sulfonic acid.

The conversion of a compound of Formula Xb to a compound of Formula XIb can
be carried out in a two-step manner, involving an initial acid-catalysed cleavage of ketal,
followed by base-catalysed hydrolysis of the tert-butyl ester. The acid can be a mineral
acid, such as hydrochloric acid. The cleavage of ketal can be carried out by any other
cleavage method known in the prior art. The base can be an inorganic base, such as

lithium hydroxide, sodium hydroxide or ‘potassium hydroxide.

The compound of F ormula XIb can be converted into its corresponding hemi
calcium salt by following procedures well-known to a person ordinary skilled in the art.
The hemi calcium salts of compound of Formula XIb can also be prepared from the
corresponding lactones form of Formula XIb by following procedures well-known in the
art,
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wherein R4 = R5", NR6/ Y =0 yl OH OH R5~ vz Caz+
wWORZ00R106280r mul a XI1 [Hem cal ciumsalt] -20 WPCT/1B2004/001761

2004/ 106299 PCT/1B2004/ 001761 SCHEME Il The conpound

of Forrmula XIl can al so bexprgpared according to

Schenme |I. Accordingly, a conpound of Formula XViI|

is reacted with a conpound of Fornula V to glve a

conpound of Formul & XI§ (mhereln Reaand R3 are Pas

defined earlier j E whiFghuon §. '

a conpound of Fornul a VI P

earlier) gives a corRKAE :

treatment with a conmpound of Fornula | X y| @gnq,%

conpound of Formula XX, which on debenzyl ation glves

a conpound of Formul a XXII mhlch on (a) conyecsdon
to corresponding acid chloride foll owed by repffBMI
with an amne 10 of Fornula |11 at h,a) O b)
reactifon wigh an arine of Foruuvd\/ijgn theé priesence
0 Yng ag@nt {Pat® bY, Gim@sxa C
ornmil a X, i (ysﬁs—grves—a—co /A\[::j
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hem c& ci Um salt of Formula X by fol | owi ng X
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conpound of Fornmula XVIIl with an al dehyde of Formul a
V to {giyveza co poand of Forrula XI X can be carried

out vef® such as xylene, toluene,
he ichironet hane or m xture thereof.
The re conpou%d of Formula XVIII with a

compdénd bf Fornula V can be carried out in the
presqu§m§£(an organi c base, such as triethylan ne,

Chlorpytmga e!qtne pICrc))uleHnl gglenlge or ( 3-al ani ne and
RsRsNH(Formula II ormula III)
Patha Pathb

I ¢

Re 07 o Bu
—
R 0

Y
Ry

Ry
Formula X

Formula XI 0
OH OH OH

R
Formula I wherei = ™
a I wherein R4 RG/N Y = o

R, Rs OH OH O
> —— 1/2 Ca2+
R¢ N
Y

Ry
R
Formula XII [Hemi calcium salt]
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20 an organic acid such as glacial acetic acid or

benzoi c acid. The reaction of a conpound of Formnula
wOKeo4mdd2bo an al dehyde of Forrmula VII to give BCT/IB2004/001761

conpound of Formula XX can be carried out in a polar
SGHEXEm{, such as an al coholic solvent, for exanple,

nmet hanol , et hanol, propanol or isopropanol The

' For X X, Wi t h
o dehy o8 B R4 oTE MR RrRiar BB ettt Bisorvinetospane 1.
Amoe@egkyea obmpourarof Foiraula SSEIT Buedbt@Bwith h%ﬁ?hﬁfﬂ &@:c%fnula Vto

conpound of Fo

1%%/ s doﬂl,}ﬁ: r eact}|( on of a
S R rgp]ouaﬂ )?H'@u]@f Rovrherein Gy and &3 grevas @ﬁo@d'rpa:rhatdln(ﬁcheme D
wikieh BH kéhctidh ﬁé"tﬁ n@%gﬁ& Sij %ladgﬂt @%egetll?.' ??sgaes doeﬁned earlier)

cat al yst, Ium-cyani
gIYB- Wébﬁﬁbl}nﬂa XX, wHicH éi ’@Zé@ﬂn’emﬁlﬁ Q%lﬁﬁoﬁ{d of Formula IX
et hyl )- 4-nethyl thiazolium

ylé?lgﬁ %?(%1 %otmgd)(gﬁqg%p]réggx ALK ony qbgn@d@tm givesForamp cand0sf

Fowntifa >axiiiawhieg opf Fornula I X to give a conpound of
Formula XXI can be carried out in the presence of an

eV shoar o1t p &R b EE Gt boospecionaridh amamine

of Horpoulp Bl §Patk @) ment such as hexane hept ane, tol uene or
tetrahydrof uran. The debenzyl ati on of a conpound of

For )l reacfsh viith g MBind o SERAMATT O 1 D,De
carried out in the presence of a ca?’rr?géh%, sucql%lpgggagema)ath

b), - §RYP Afonwesrd e eran @deblchymrhygm‘lysm givas peddpound of Formula
hanol ropanol__ar
XI s&hmr% Bhn bérﬁ&&eﬁéomﬁé‘dﬂ‘ﬂ %oe?mg FoppplmLbyxRilpwing the

di oxane. conversi,o

procedure vrelldsipondn g 61 d chlori de (Path a) can be
carried out wth any suitable chlorinating agent, such

as Dhatebu@hor édifbount of PoRIPINAT S KF Bien U B3uta v 1o

benzene, dichl oronet hane, tetrahydrofuran
glV;WCQW@oun(* of Fasmardp JﬁX canbe canned/\outhn amoﬁmlﬁlﬁsowenﬁ%ﬁéﬁlésaxylene
nd of. Formul.a X, in a 10 nonpol ar

ol b RN GRS, X 112 20 ool

compcglad iof Formela XSUCHwHIS a bbmBb r
React i on of 2onpound gf ngrﬁnl?Jdm)&%ﬁgv%ﬁbg&ﬂ%%@t&?the

presegeof 2p engpnie bagg, sushas tiahplomine, pfridine, I’plllb@ldlilm Qﬁnme and

presence of a coupllng agent

th
an ?51{1!: gﬁg%ﬂ%hsasn I%Céﬁzq&:t}q pL tiengpl_cﬁcqq N,N-tetr arret hyI

ur exafl uor ophosphate 15 (HBTU),
bi gﬂ? 03 0§ )gggg!ppalpqqg,ﬁ qum]@% @1@3@%)1dehyde of Formula VII to

glvela o &Mﬁ' ATRXHERHEP gﬁc
IEE benzot ri azol e- éﬂ P% 9%1?[4 }’taé)t ol SRV $HeB3s ghnalcoholic
SOIVP@?: f@qu@mpbbmedtaeol( aﬂﬁllni)l propanol or isopropanol. The reaction of a
COD@ FaZ0 f}ﬁﬁ? Xy=-1ri 6g(rrol i di no- phosphoni um
exa %8%‘?1%% F%]/‘%@fg Forguya ¥ Mydagibiervad edlatue in the

prese&ddl of anrbrgar@@b@e ssaeh \A@{Het 1y { or mam de,

and all organic base, ljﬁeg? g%pr%pﬁleefeﬁfl on of
compound of Formula XTX with an aldehyde of Formula VII to give a compound of
F ormula XX can be carried out in the presence of a catalyst, such as sodium cyanide, 3-
ethyl-5- (2—hydroxyethyl) -4-methyl thiazolium bromide or 3-benzyl-5- (2-hydroxyethyl)

4-methyl thiazolium chloride.

The reaction of a compound of Formula XX with an amine of Formula IX to give a

compound of Formula XXI can be carried out in the presence of an acid, such as pivalic
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20 am ne. The conversion of a conpound of Formula X to
a conpound of Fornmula XI can be <carried out in a

WO Mp480@p manner, involving an initial acid-capel/iBea/ 001761

cl eavage of ketal, followed by base-catal ysed

adiy SHADp-YS hénetulfohie akﬁlrih'a%hfdélalesﬁﬂ%nt sJJB?ag%%k%g? ﬁﬁ)tgﬁ% fbluene or

m neral acid, such as hydrochloric acid. T cl*eavage
tegghydesefiifancan be carried out by any other 25 cl eavage

met hod known in the prior art. The base can be an
_ i norBendebehadaionfafia coxaopheof Forinuta M1 by gdivert démpound 8f Formula

[ [ t [ hydr oxi de. The conpoun
X Bt oL i olBig it catatyrh 6ush & watespenirie ad
o i | .] - known
e S ST YIS
i r can 4 : :
g?le gg%@éegﬁ?%%%nﬁf gS@W&e@fggﬁ% %hﬁgi‘f 88%6§P8P§ﬁﬂg fcid chloride
(PEbrayuhabXeartiyd bol withimgsupableetlorBatinehdenk RA¥WRad dkali@nhloride, in
art.. - 212 WO 2004/ 106299 . PCT/ 1 B2004/ 001761 Scheng Ha
a 1qnpglagso mtnﬁ}]lcg axi)?ngnq;@gcﬂgr qugthapg, deteahydrguran Holugde bisxylene,

A . : - / .
fo%&%%%f%c%ﬁw@%%gﬁg%ﬁ%lﬁ% I?[ 8 eelraeccll,or:%n%_é&lgg_l of g‘ 81,1}}15&1 X,ina

. nopgelpf sofvent, such Maben@ene, afzinNAe prdSence of an organic base, such as

triethylamine or pyridine.

Reaction of compound of Formula XXII with an amine of Formula III to give a
compound of Formula X can be carried out in the presence of a coupling agent (Path b),
such as O-benzotriazol-1-yl-N,N,N’,N'-tetramethyl uronium hexafluorophosphate
(HBTU), bis(2—oxo-3-oxazolidinyl)phosphine (BOP), 1,3-dicyclohexycarbodiimide
(DCCO), 2-( 1H—benzotriazole-1-y1)—1,1,3,3-tetramethyluronium tetrafluoroborate (TBTU),
benzotriazole-1-yl-oxy-tris-pyrrolidino-phosphonium hexafluorophosphate (PyBOP) or
carbonyldiimidazole (CDI) in a polar solvent, such as dimethylformamide, and an organic
base, such as diisopropylethyl

amine.

The conversion of a compound of Formula X to a compound of Formula XI can be
carried out in a two-step manner, involving an initial acid-catalysed cleavage of ketal,
followed by base-catalysed hydrolysis of the tert-butyl ester. The acid can be a mineral
acid, such as hydrochloric acid. The cleavage of ketal can be carried out by any other
cleavage method known in the prior art. The base can be an inorganic base, for example,

lithium hydroxide, sodium hydroxide or potassium hydroxide.

The compound of Formula XI can be converted into its corresponding hemi
calcium salt by following procedures well-known to a person ordinary skilled in the art.
The hemi calcium salts of compound of Formula XT can also be prepared from the

corresponding lactone form of Formula X1 by following procedures well-known in the art.
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woMloay1eam be prepared according to Schene |1 a.PCT/IB2004/001761
Accordingly, a conpound of FScmWMaHXIIIa (that is,
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then be converted ‘
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can be carried out

npounds of Formul a XVa
nner, involving an
initial acid-

(at-af'yzed cl §§F ketal, foflowed by
base- cat al ged h'dr0|ySiB$§§§%§Whﬂ%gm#$Hamg/JL Ogutyl
ester. The acid 00 can be a m ng¢ral acid, such as
hydrochl oric acid. The cl eavage|of ketal can be
carried out by any other cleavage nmethod known in the
prior art. The base can be an iporgani c base, such as
Iithiun1T¥dLox|de sodi um@ydr o |de or potaSS|um

hydr oxi d¢. The conpoupd of | R

converted into |ts corregpondi

follown g
skilled i
PCT/ | B20
OXO tBU
NCO N ~O

NH2 Fornula XX ||
Formule XXIl R3 O><0 tBu

Formula XIVa

™ "l _

!

0 Formula XVa

OH OH OH

Formula I, wherein R, =-COOH, R5=H Y= /\M/LO

ﬂ%w

Formula XVTa [Disodium Salt]
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Formula XXVII [Hem calciumsalt] -25 WO 2004/106299
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XXVI'1 can be prepared according to Schene |11.
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A¢cc9diaply, otopound af BSKintila Xoilac (thigtib, Fermula K @wBORRORAL and R,—
(%g gﬂémﬂa 5, XXI Idéégre red _follow ng the steps of
“(QRehe Arenaregd drser %1%38%8 This hydrokyred toxgive a contpiound ofiFormula
5 Xovd Mt bPfrthBr 1KY ® ol S my a

XXV, which on h%?% %glgg} eggi%\eglgggmgonpou%ga%%F‘gblﬁhlcﬁf”henbe
copyerted tpplisodivomsalbe furt her converted to its hem

calcium salt. The coupling of compound of Formula

XXI | Thevdoinhersion iffpompotumafs of @oimihia XXHh ko cdfp&dds BEFormula XVa
cace[grri ed ouf. in the presence of N,

© ARGS9 i 4 TWoasisibmaenne, iMolyingoan iitinbpeidreetalyzed bleawme of
ket£! foBbY r ' - cyclisation o _
BN B Ui batat 0o i ARSI fit R 8y e acia
10 capge agmmeraga(ucfhrsgdm mﬂhﬁﬁ%ﬁvﬂmﬁm&(ﬁd.m& cl&h?géf@ﬁlé&ﬁlsd'aﬁ be@hrried out
a_conpou 0 a 0 a conpound o or mul a
bywlo%i 6{238%%6_6’%&{'!(5%1 {{]il(éﬁ’l J&Fim pﬁoraarf.v\"'éhq:,\l?aég cathb;an inorganic base,
suealititivghiRoxidb Ioltunffydosiat 8t Y55t G380
The compound of Formula XVa can be converted into its corresponding disodium

salt by following procedures well-known to a person ordinary skilled in the art.
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ketal, followed by base-catal yzed hydrol ysis of the
tert-butyl ester. The acid can be a mneral acid,
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Formula XX VII [Hemi calcium salt]
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O RRL Formula XXII Chloronating agent Coupling
agent NHRS NHRS R/ Ra~ (Formula Illa (Forrmula I11a)

w@adoh/1e2ath b 0 R5, R OCOOBu O R2 R1 POr/moa/ 001761

Xa R4 Formula Xla oil Gl off Formula Ib whereiny =

' la Xlla
SEHBMEIIR3 OH OH O N 1/2 Ca2+ O R2 Rl Fornmu
[Heni calciumsalt] 4 -27 WO 2004/ 106299

I und. of FEar mul
X o o e b PR R o S .
Amidunine (eyaredacpanpoeseduefdebaitedlia Mkd. | Clics:. f 8354488002) and J.

M e SRR R Aol el grongligien e gomaptidbof Formula
X (@hepared following the steps of Scheme II) gives a compound of Formula XXIV,
which on cyclisation in diglyme gives a compound of Formula XXV, which on hydrolysis
gives a compound of Formula XXVI, which can be further converted to its hemi calcium

salt,

The coupling of compound of Formula XXIII with a compound of Formula XXII
can be carried out in the presence of N, N'-carbonyldiimidazole in an organic solvent, such

as tetrahydrofuran, dioxane or ether.

The cyclisation of compound of Formula XXIV can b? carried out in diglyme to

give a compound of Formula XXV.

The conversion of a compound of Formula XXV to a compound of Formula XXVI
can Be ca1“ried out in a two-step manner, involving an initial acid-catalyzed cleavage of
ketal, followed by base-catalyzed hydrolysis of the tert-butyl ester. The acid can be a
mineral acid, such as hydrochloric acid. The cleavage of ketal can be carried out by any
other cleavage method known in the prior art. The base can be an inorganic base, for

example, lithium hydroxide, sodium hydroxide or potassium hydroxide.

The compound of Formula XX VI can be converted into its corresponding hemi
calcium salt by following procedures well-known to a person ordinary skilled in the art.
The hemi calcium salts of compound of Formula XXVI can also be prepared from the
corresponding lactone form of Formula XXVI by following procedures well-known in the
art,
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5 reaction with a conpound of Formula VI1 (wherein R

is as defined earlier) gives a conpound of Formnul a
wOoQQo4mini2eh on treatnment with a conpound of ForPpail/eB2004/001761

yields a conmpound of Formula XX, which on

debenzyl ati on gives a conpouffde®fIEormula XXI 1, which

on (a) conversion to corresponding acid chloride

followed by reaction @i thpan amine 1Q of Foffmul@ I1la
(Path a) or (b) reac;ﬁﬂg;ﬂ@t h_ap~am neudf F LHa
in the presence of ¥ coupl i°t (Pat h™b) ive%)@
conpound of Formul a Xag.wivgh OR _Aydrolysis qi s a
conpound of Formula Xla, which can be furthekmuxx
converted to hem calciumsalt of Fornula Xla b

followi ng the procedure well known in the art. [L3cHhe
reaction of a conpound of Fornula XVI}I with an| ™™V

al dehyde of Formul a 0O give a co ungk. of Bo¥ raul a

XLX C3 cayfied put 9 n &hydg ol vent, Isuch
ﬁne or Ml ogenatfedi: 8ol veh a

NCHI or one e, or aromatic’solvent, such & ene

or xylené& or\ m xture thereof. The reaction®¥ a
conpoundF@hmﬁ%rnula XVII1 with a conpound of Rornul a
V can be cafried out in the presence of an or X 20
base, such Yas triethyl am ne, pyridine, piperidine or

(3-al afpi ne &nd a anioeu aci d such as glacial acetic

For mul a i an a déh?de/of Formula VIl to give a

conpo Formul a XX can be, carried out in a polar

sol vent, sfich.as an alcoholic solvent, for exanple,

methainelgn: et han®lingpk opanol or i sopropanol. The

reg%’ﬁ% of/a’R5 ¢0} pound of Fornula XI X with an

al o Skl can be carried out in the

of an org&nbc base, such as triethylam ne or

pyridipe. The redskion of a conpound of Formula XX

i n_al geéhyde§of Forgita VI| to give a conpound of

For ptil a KX\ C [ out in the presence of a

al ystssguch as sodi um &yani de, 3- ethyl -5-

pyd¥ oxyet hyl ) - 4-met hyl thiazolium broni de or

3=Henzyl - 5-' (2-hydroxyethyl)- 30 4-nethyl thiazolium

Richl ori de. The reaction of a conpound of Formula XX
with an amyne of Fornmula I X to give a conpound of
Formul a X¥iggn he carried out in the presence of an

OH

aGhdnwete _as _piyalli el -28 WO 2004/ 106299
PCT/ 1 B2004/ 001761 acid and p-toluene sulfonic acid in

a hydrocarlbon solvent, such as hexane or heptane, or
aromati ¢ selvent, such as toluene, or ether, such as
t et rahyflr of ygsan opy Mgt upe thereof The debenzyl ati on

of g q/gi/EngHLgifxwﬂto gi ve a conpound of
F la J N >0
RS ,
R
4

1

R Formula XIIa [Hemi calcium salt]
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XXI'l can be carried out in the presence of a catalyst,
such as pall adi um on carbon and 5 hydrogen, in a polar
waeian299 such as al coholic solvent, for exanpP@&l/1B2004/001761

nmet hanol , et hanol or propanol, or ether solvent, for

SENBNIH A1, di oxane. The conversion of conpound of
Formula XXI'l to its corresponding acid chloride (Path

bl hi '
géeﬁ?{b (,kb‘fn ad 'oggml%{]ﬁla fagcralﬁ ¥SOSDUIpt1‘?aH,?,Fe % lgiﬂl}%tl%itéfggme IITa.

Acaordinglgy manpmmfwenhulawm BRI RBARIE o cbﬁbaﬁ{@oﬁonnula V to
hal o enat ed solvent, such as

|
gl&‘?v% E‘P‘gmwﬂ% g’ﬁému]& Iet {rdiereis R landh & s ey asamiambeaxhaa Wthh on
reA@loh et ¢ %JL%@%?'F%HnWat\hI érfgﬂlrif i9hs (Iieg{rrrla egrher) glves a

gi ve a conpoun mul a dn” “a
cogwiovrh vf Faunia XX, lsxémdﬁcbret,reménﬂ vVntH h EOIﬁp@LﬁﬂrUfg*‘o%uﬁrIX yields a

or ase s, trjiethylam ne or pyridine
coppsy ﬁ!‘ﬁﬁ%@“&%%gﬁuwﬁwapnﬁs?wvlaﬂwgwes\mcwnaﬂu@@fr@rmma XXIL,
whigi ol @ 111a to give a 15 conpound of Fornula Xa

(path b) can be carried out in the presence of a

g)gg%?z%??’?g@gﬁo foﬁ%ﬁpﬁﬁﬁamﬁ ch, OgtdF g%qvm;]l byurpgﬁfwlth an amine

of lFerrarilh lida Grdnlma)odnat e (HBTU),
bi s(2- oxo- 3- oxazol i di nyl ) phosphi ne (BOP),

1, 3{b)) my@io@haﬂy@ramhﬁféidf%ﬁﬁula (B8 th
1H benzotriazole-1-yl)-1,1, 3, 3- tgtpf%srer%cfehoyfaucrooﬁluﬁﬁﬁgem

2-
(Pzttgia) £YsS Greopwosned of Fmyja Xa, which on hydrolysis gives a compound of

RO o P S A P b el St ok by

fol{d®Bhy therpracadateawels Rhovemin thsygh as di met hyl f or mani de,
and an organic base, such as diisopropylethylam ne.

The Tho Pa4etisn 8Ma 8dmpoiRMTIFAduA VR i 3n >zgf’}lehgdeaof Formula V to
compound of Forrmula Xla can be carrie

glwemogtpggn%ﬁﬂc@ﬁnula AISlcan he camied nirt inal hydmcdrhbatsalv)eﬁﬁ guch as

RSB o o D R S g

sudhnaseaslaénezc& g, oS Shedstr aBh Ir&"ch&n 8k fom %&ﬁqd of Formula
X\}él eavage of ketal can be carried out by any
Saing eorReY P LEeswAla Vi cathee cpanu@d onarm the'lﬂr&sebasef aBdtganic

e ' base for e [.ithi hydr oxi de,
baésg’o%{aﬁr%é ﬁygrgom a& %’deb%? » P ﬁ Wﬁr%ﬂ”@l"eaﬂ‘#‘ﬁb OTgap aLidguch as
glacifl deeticrudia oXbanfaadd® converted into its correspondi ng

hem calciumsalt by follow ng procedures well-known

L0 PhPRhSIH & add ind Sk E !)lglﬂllézor X 1tliaz§ﬁ ald%gr o 8rng]1;51a VII to

calciumsalts of onpound
g1vp ﬂ@pmpelmdf crf&nrmiuia XEaan bs pamidd 0gt inacidnas]vear, @h&f as aﬁ alcoholic

w1 85l o T e St "Semebon
compound of Formula XIX with an aldehyde of Formula VII can be carried out in the
presence of an organic base, such as triethylamine or pyridine. The reaction of a
compound of Formula XIX with an aldehyde of Formula VII to give a compound of
Formula XX can be carried out in the presence of a catalyst, such as sodium cyanide, 3-
ethyl-5- (2-hydroxyethyl)-4-methyl thiazolium bromide or 3-benzyl-5- (2-hydroxyethyl)-

4-methyl thiazolium chloride.

The reaction of a compound of Formula XX with an amine of Formula IX to give a

compound of Formula XXI can be carried out in the presence of an acid, such as pivalic
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ROOOQBu HO4N O RZR1L Formula XI OR3 OO OBU
HZN NO Rz R Fornmula XXVIII NONRO\.~0 OGBu N\

W@200R204229 Formula XXIX NON R3 OH OH OH N RzP®IIB2004/001761

Formula XXX N\N | OH OH oH Formula | wherein R4 = ~ \

®p-t510ERB o O8heid FHeTydeRafio L buch 8 he¥ie or heptane,
ad%%%%/ 06299 PCT/ | B2004/ 001761 %&E%E %‘{? ane or eptane, or
aromatic solvent, such as toluene, or ether, such as tetrahydrofuran or mixture thereof.

The debenzylation of a compound of Formula XXI to give a compound of Formula
XXII can be carried out in the presence of a catalyst, such as palladium on carbon and
hydrogen, in a polar solvent, such as alcoholic solvent, for example, methanol, ethanol or

propanol, or ether solvent, for example, dioxane.

The conversion of compound of Formula XXII to its corresponding acid chloride
(Path a) can be carried out with any suitable chlorinating agent, such as oxalyl chloride or
thionyl chloride, in an aromatic solvent, such as benzene, toluene or xylene, or
halogenated solvent, such as dichloromethane, or ether, such as tetrahydrofuran, followed
by reaction with an amine of Formula IIIa to give a compound of Formula Xa, in an
aromatic solvent, such as benzene, and in the presence of an organic base, such as

triethylamine or pyridine.

Reaction of compound of Formula XXII with an amine of Formula ITIa to give a
compound of Formula Xa (path b) can be carried out in the presénce of a coupling agent,
such as O-benzotriazol-1-yl-N,N,N’,N’-tetramethyl uronium hexafluorophosphate
(HBTU), bis(2-0x0-3-0xazolidinyl)phosphine (BOP), 1,3-dicyclohexycarbodiimide
(DCO), 2-(1H-benzotriazole-1-y1)-1,1,3,3-tetramethyluronium tetrafluoroborate (TBTU),
benzotriazole-l-yl-oxy—tris—pyrrolidino-phosphonium hexafluorophosphate (PyBOP) or
carbonyldiimidazole (CDI) in a polar solvent, such as dimethylformamide, and an organic

base, such as diisopropylethylamine.

The conversion of a compound of Formula Xa to a compound of Formula XIa can
be carried out in a tvs}o-step mannet, involving an initjal acid-catalysed cleavage of ketal,
followed by base-catalysed hydrolysis of the tert-butyl ester. The gcid can be a mineral
acid, such as hydrochloric acid. The cleavage of ketal can be carried out by any other
cleavage method known in the prior art. The base can be an inorganic base, for example,

lithium hydroxide, sodium hydroxide or potassium hydroxide.

The compound of Formula XIa can be converted into its corresponding hemi

calcium salt by following procedures well-known to a person ordinary skilled in the art.

The hemi calcium salts of compound of Formula XIa can also be prepared from the
corresponding lactones form of Formula XIa by following procedures well-known in the
art.
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The conpound of Formula XXXI can be prepared according
to Schenme |IV. Accordingly, treating acid chloride of
waeorgpoei2gh of Formula XXII with ammoni a af f or dSPEI/IB2004/001761
conmpound of Formula XXVI11, which on condensation with
N, N- di net hyl benzam de 5 di net hyl ketal foll owed by
treatment wi th hydrazi ne kyerate gi ves a conpound of
Forrmula XXI X, which on hydrolysis gives a conmpound of
Formul a XXX, which £an be furthe onverted to its
hem cal ciumsalt. |The raaction(;?Kgl g of Fornmul a
XXI'l to give co h be
carried out in gBesen'é' f agent, such
as oxalyl chloride ogkghi¥nyl~10 cFioride 16l owed by
reaction with amogi’a. Yhe condensation of a conpound
of Formula XXVII1 with Ng, N dinmethyl benzam de
di met hyl acetal foll owed b¥otﬁeg ment with hydrazine
hydrate affords conpound 6F Formula XX X. The
conversion of a conpound ofiFornula XXI X to a conpound

of Formula XXX 15 can be carried out in a two-step
manner, invol ving initial acid:catal yzed cl eavage
of ketal, followedl by bame-catal hydr ol ysi s of
the tert-butyl es The acid
such as hydrocﬂﬁgric .
‘be carried out by an \\p*%er cl eavage t ho@ known in
the prior art. ThegrPasel\can be an i norganic base, for
exanpl e, |ithium hydroxi @e, sodi um hydroxide or
pot assi um hydr oxi de. 20 ¥§%m%% nd of Formula XXX
can be converted into its correspondi ng hem cal ci um
salt by follow ng procedure[ wel | -known to a person

ordinary skilled in the art The cal ciumsalts of
conpound of Formul,a XXX canyal s prepared fromthe

correspondi ng Pactone forkn of F X%%%%y f ol | owi ng
procedur es wel Jl- k i : In e above
schenes,//-- ¢ speciffic ; particular
bases, reg ng olvents, etc”, ar@

ment i oneg is t nder st ood t hat ot her bases,

reduci ng agents, solvengs, etc., known to those

skilled in the art may be used. Simlarly, the
reaction tenperature and @Hfa¥n may be  adj ust ed
according to the desired negeds. An illustrative list
of particular conpounds di s¢l osed herein is given
bel ow (al so 30 shown in Taple 1):

Formula XXX

N=N

i >\ o OH OH
N
Formula I wherein R4 = Y= /Mo

|

Formula XXXI
[Hemi calcium salt]

-30 -



10

15

20

25

30

(3R 5R)-7-[2-(4-fl uorophenyl)-5-
i sopropyl - 3- phenyl - 4-[ (3- acet yl phenyl am no) car bonyl ] -

w@rab6299 -yl ] -3, 5-di hydroxy-heptanoi c aci d PFComroun®1761

No. 2) (3R 5R)-7-[2-(4-fluorophenyl)-5-
SaEEMPPYy! - 3- phenyl - 4-[ (4- acetyl phenyl am no) carbonyl ] -
pyrrol 1-yl]-3, 5-di hydr oxy- hept anoi ¢ acid (Conpound

i so pﬁ%ep%fl{é Bnﬁ en yizm&ﬁf w g o n% t% E%eﬁ%‘iﬁ*é%?fgfﬂ%% PScheme IV.

Accardingly] t}reamylg racid-dhiot de-03 cSmPbiAds fPoYmARPY RIGH€h &%hfdnia affords a

colEBERO B T s Ii%?%m%és@%é@% Wsh &?@%ﬂqmm@
dnﬁb!t‘hSrHHetal fdi dwe% b§/ tijé HM%& Q{l?ﬁ zﬁﬂeoﬁ))%)reﬁg g1veg a cg}%%ound of Formula

XXE{) mh)piybn Bychhbqsljsl gives [a(o@ntpbuﬁdl ubF @ireil h XIXE R IR BT WY further

co%ver%g ﬁ%‘&%}L‘fjﬁ rroI -yl ]-3, 5-di hydr oxy- hept anoi c

(3R, R) g4 fI uoropheny
i SO 6?&0‘[1 nQ %‘Hypowd(q#ﬁpgﬁ |XPéH40 eiyelsompbindyf Farmula XXVIIT

caﬂ/ B& c%ﬁn@d th{m%?&é%{? o op it ?g ggeng AR 38! oxal}lf\fo chlor?de or thionyl

Chhogdpfdmed&yphmtgdnvm&(mmemadl ne-| -carbonyl)-pyrrol -1 -
yl ] -3, 5-di hydr oxy- hept anoi ¢ aci d (Conpound No. 8) 15
(SRTBR)coﬂde[nBat(oﬂi cfﬂauﬁ. Byt PorRrula XXVIII with N, N-
i sopropyl - Eh nyl - &_4 hydr oxynet hyl phenyl am no)
dlr%%{hﬂgﬂ%a]m(éﬁ, 1p15:|thyla_|_cet qllogyeq -bryi treatment yi thelgtdearinechyaleate affords

é{gmm x (3R 5R)-7-[2-(4-fluorophenyl)-5-
° opropyl n%igp?henyl' 4-1 (4- rret hanesul f onyl am nophenyl
I rrol.- hydr oxy- hept anoi c
aCI g‘ﬁ% E%rﬁyg ?% i}\%ccpl'% Elé)f ﬁgn‘%lﬂji Xg(& toya compound %f Formula XXX

car{% c(aﬁnéd mn@ ﬁ'ﬁ@&éte))‘rﬁaﬂrép REIihg 3n initial a 81 catalyzed cleavage of
[ (4- acet yl am nophenyl am nos 5

ket@laquWd]b_ymas@-gatalyzc;d hyd@ol5sid ohthertentputyd pstan oite @@ed ¢hn be a

R 4-f henyl ) .- 5-
mnl{esg‘:%pg?gfs%h% (hﬁ%g%?}aﬂn %‘&?8%\/ )T)he £ e[a(véma q{i}qu £a1 0 een camed out by any
othearleaygt )rieﬂmrmbml in YAd pribr artd IM%&%’&%@H rg,%mg%b& for

ound . (3R 5R) 7-[2-(4-fluoropheny
exéﬁngym dﬁ%@%lsodn esasginjamydroyide.
carbonyl] -pyrrol-I-yl]- 3 5-di hydr oxy- hept anoi c acid
( CoRboeamapauad of aprmlzls SOSRcBIRpe ForfvRrttd irfth it b@’@mﬁﬂdlﬁ Bemi
r 4- met hyl phenyl) am no
calélﬁﬁganw]foﬁ%ﬂlg oqeéwg,\lef ﬁgmaw)é);a PERIFORE B#yiskillgd inythe art.
Thd dasimauans Hoco d of Formula XXX 1
(3R 5R) - 7 [ 2- fl uoropheun?/l) SC?HS%E)?%% ﬁeP%red from the A
Corteﬁmﬁlwg ctpge eaXX¥Xrhyyfollowing procedures well-known in the
art. OXynet hyl phenyl )am no) car bonyl ] -pyrrol -1-yl]-3,
5-di hydr oxy- hept anoi c acid (Corrpound No. 3a), 30
hen

i S§B§f§%§7tf°v%2§1§1$?1{§: %Eéfﬁgpﬁ%%x%gwt%ﬁymwmcular bases, reducing

ageiB W ehtQ hre mentioned, it is to b
car bonyl ] pyrrol-1-yl]*-3, SOdFHn%err%tQOd hhat tgﬁrobase%’l(rﬁd&wmg

agelqt@(ﬁ%\@gﬁd etchknown yq th@ml@]&@d— 1ﬂ-t[162ar( thair lbs e &P N&iflaty Sthe
reac't1§>8 Q&R}?éf&tug’e rE'iecﬂ?fa’uon r{qay be adjusted according to the desired needs.

An illustrative list of particular compounds disclosed herein is given below (also
shown in Table I):

(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl- -3-phenyl-4- [(2 -acetylphenylamino) carbonyl]-
pyrrol-1-y1]-3,5-dihydroxy-heptanoic acid (Compound No. 1)
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oct yl car banoyl oxynet hyl phenyl ) am no)
carbonyl ]-pyrrol -1-yl]-3,5-di hydroxy- 35 heptanoic
wa@eiod/1¢2empound No. 5a), (3R PCT/IB2004/001761
5R)-7-[2-(4-fluorophenyl)-5-
(3RSSTOL PPy A 4-SuBrophdtylfs | iMobenys- Al LU TR Iphenylami ;
pRRANYYL -@@—@i‘ﬁ?dro y-he ti oig agid éC mpound No. 2 yp. o anfuno) carbonyl]
car bonyl - py roIX- 193? § B Rygr OXYy- ﬁer?t anoic acid
(BRCEHIFL A (H-INeropBen)y])-§-3Roprop)l-37plicdyl-4-{ (4- st @R in) carbonyl]-
pyrsdirdpPls-Ghpirenylhegtapdic pbidigbepotaniyl 3) 40 oxymet hyl

; yﬁ%’fg - O% R AN kgl Hpgthyipheiydamino
°a%%’%@'n li&%ﬁé;ghngmm@@mggg%d S

(3RGR)LBROAHROS B Ry1). 3RsorBy1 8- Rnd Ba Tt YO RBARIM LS Sibonvi.
py‘nﬁgﬁ;}? g{%ﬁgl@%yﬁeﬁm&o‘&a Q?K%exisgim%‘f?ﬂ BRint Civony)
(3§as,1qa&1 -{4-Byerophenyl)yd-Jisdrapydishpynpid- @epifadaintetBfbshzylamino)

caftOoy} bpywio]- Nyl]-BsihydaRy-Randic[adid @Joﬁﬂp&h@meeyg) - 5-

B LA M (L S
Ylfi) PXLPTRIEIIE avﬂchgpgo@idmﬁdxy_ hept anoi ¢ aci d

(3R SRy -1} 1)-4-3 1-3-phenvl-4-(nineridine.1 - ) N
Yl]ﬁk:thmﬁhéﬂip%gﬁ(w%ﬁ%p 1 fl {? ({E?:l%}?lp@ Fp_lge_:rbq;]réengllcsrﬁonyl) pyrrol-1
(R ARDTrZH G Barromony Das JooBrcpytib hdingb (1RO A by
capOoypoymdl- Nyl]-L8aliby dbkylRfptanoic acid (Compownd No. 11y )

R IR o it orB e ool 3 pbap g metpansaifgnylaminopheny1
amél?ﬂ%%alﬁ%% ey -ﬂ:yéw,.sgﬂihﬁr&w%h@tw Gy
(3RSRIL 7 EqaTiRch Y1) 5183 prop %%henyl-4-[(4-acety1aminophen lami

LE TR pYJ*3-phen ylamino)
w?@%@%ﬁ/?’l{' g_y théﬁ;d?%? gﬁ%‘? anglncea)&q %%%%9 No. %}s nyl)
(CRaARNG)[ 2 ArflonyilionplySr mopropyl-3-(Bchartiphuehxy (IheRy BRRI0S
carggl)ud)](}Iynrq;gu?lﬂjﬁﬁlﬁh%&oxib?ﬁ%tandi@ Beid (Compound No. 14)
ST 13R }—_ 2-(d- o _pj}_%n -,sﬁ's;(s' op % Frahenpily-[4-carboxyphenyl)ami
<o E@%E}g‘g_ﬂ w?ﬁlgfw I ARA h@w Xyphenyl)amino)

phe ol-1-y1]-3,5-dihydroxy-heptanoic acid (Compound No. la),

car mnykj-myr(nqim)aapm'elhy-%z.5~ %ﬁ%ﬁ Wﬂﬁ@%ﬁﬁ ac
o , ORYl % et E¥oetylphenyl)
Cmametat R S e
ph e@,;l&;ﬁ? fﬁﬁ)(:y-é‘)luorophggr}ggf -isop_ropygi-3 -phenyl-4-[4-phenylthiocarbamoyl
car oomyd enyblamin g r - e

( @@mm’;ﬁm_ 33,)¢}a)?) ( 3R,}5}5%®71- [ 21?%321- 3 Pltuy%l?%%héﬁ%?‘? geid

' | - 3- phenyl - 4-[ 4- hol i ne- 4-

car BBy T Lty -5 SopropyLL3 phenyl-4-{4-propionyloxymethyl
c arﬁ?ﬁﬁgfmﬁw paybonylypyndl: 5yidydibydsoxtydmbamoicacktiGbmpound

- (3R,5R)-7-[2~(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-
octylcarbamgyloxymethyl phenyl)amino) carbonyl]-pyrrol-1-yl]-3,5 -dihydroxy-
heptanoic acid (Compound No. 5a),

(3R, 5R)-7'-[2-(4—ﬂuoropheny1)-5- isopropy1-3-pheny1-4-[4-pheny1acetoxymethyl
I}1Ih6n6y1)):;m11n0) carbonyl] -pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound
0. 6a),

(3R, 5R)-7-[2—(4-ﬂuor'opheny1)—5- isopropy1-3-pheny1-4—[4—phenylcarbamoyl
oxymethyl phenyl)amino) carbonyl]—pyrrol—1-yl]-3,5-dihydroxy—heptanoic acid
(Compound No. 7a),
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(Conpound No. 15), 25 (3R
5R)-7-[2-(4-fl uorophenyl) - 5-

w0 s@pnoqyd - 3- phenyl - 4-[ 4- (pi peri di ne-| - PCT/IB2004/001761

car bonyl ) - phenyl ) ani no)
car bgwlskjm[rztalﬁrhdrb! ﬂen?%l-%i ﬁ’éoBi/o%"y E t,éi ymethyl
th?r H?ﬂo%%

allhlﬁl
| so QZE Of)ren on41 I am i Compound
carbony pyrrol -yl ]-3, 5-di hydr oxy- heptanorc acid

( Con3Rynk)-79Q- (Meﬂuo.’cé‘phenjd) 5- isopropyl-3-phenyl-4-[4-isonicotinoyloxymethyl
(3R, fifdhylfarhihof 8arbbiund]- Fpﬂﬂ@nly-bz 1]-395- dlhydroxy-heptanom acid %Cy szuIild ’
[ sopN@md 3- phenyl - 4-(1- hydroxyet hyl ) phenyl am 0)m
carb nyl yrrol - 1- yI di hydr oxy- heptanoi c acid

nﬁ% 2 -(4gjuor @Rnﬂiaﬁ-lsoqr@xlﬁrphml -épHepyridin-8-ylcarbamoyl
| sorf?’@ﬁiﬂmﬁ pbh@ﬂ ammop darbp@uijyplyroodyle yhal, 3-ddfydroxy-heptanoic acid
phenifoartonod No. 10a),

car b Ry9§) 9%{%—(2 fgborryp(l‘%@)s% 156D g{&?ﬁ%bé}gf LanoLe ?l;::latgamoyl

r so B dr oxypr opyl phenyl anm no)
car k%‘iWP) c Wryarmrrrcglrlrylkg - }/IWQKMyptm@t aridi(Compbund No. 11a),

US'ﬂ 7 rophln 1) 5 propyl-3-phenyl-4-[4-cyclohexyl
3R yclohexylcarbamoyl-
|( < Ogl& 10§ RS OH ?’%1 % 5?, HE}YHWXY lbqgm}caqﬁlc}]@ompound

carbony pyrroI 1-yli] -3, 5- dlhydroxy hept anoi c acrd
( Cor(BRUSRI)-7-(4-ZliprophS3/ 1V 268365 yl-4- [4-met carbamoyl)-

PCT/ 2]
.so&hﬁgﬁ g)rlriaﬁ?/on -T(4- et%%gérr(gg},r Q%E@Qﬁ{la S?ompound

car bonuﬂ%) J]o rrol-1-yl]-3,5-di hydrgxy- hept anoi c acr d
(4"@2?”1’@@1?,1)55%)15(71”{’12&‘1(3419%11@“34‘3[9%%1&a-r@amoyl)

i EOMQ?%;@?@WWQ -Hybl-150p8 Spiikydrek RYibptadvic acid (Compound

phe o)

car di hydr oxy- hept anoi ¢ aci d

E%(‘P adrobh %‘ﬁﬁsi?lsoprypa’l Aphenybi-dpiengihplize-4-
i soﬁ BW )“B mQI) qa{b@nps ]twm@?,rﬂré'ﬂ]ﬁ/ﬁ -dilyrroyy-heptamyc acid
car 5€?WP?mM?dl 1 yI] 3, 5-di hydr oxy- hept anoi ¢ aci d

(3R H =5 lf <§3y1 3-phenyl-4-[4-(piperidine-1-
, SO 60 rR %g 1no gny 01 1-yl]-3,5-dihydroxy-heptanoic acid
oxy hyI phenyl anm no)

car BRIR)- 702~ (@ﬂudroﬂdnyﬁ S i8pRAN- 8 hen IERT ABALS1AGhS
( COI%H&ily;fgqmﬂﬂ)) cé®bnyl]-pyrrol-1-yl]-3,5- ~-dihydroxy-heptanoic acid (z?ompound
0

N (3R,5R)-7-[2~(4-fluorophenyl)-5- isopropyl- -3-phenyl-4-[4-(1-
hydroxyethyl)phenylamino) carbonyl]-pyrrol-1- -yl]-3,5-dihydroxy-heptanoic acid
(Compound No. 18),

(3R,5R)-7-[2~(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4- ~(2-hydroxyethyl)
I]_riIher11y91§1m1no) carbonyl]-pyrrol-1-yl]-3,5- -dihydroxy-heptanoic acid (Compound
)

(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4- -(3-hydroxypropyl
IIiIhenz}g;rmmo) carbonyl]-pyrrol-1-y1]-3,5- -dihydroxy-heptanoic acid (Compound
0

(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4- -[(4-methoxymethyl

Ili]helglll;mm()) carbonyl]-pyrrol-1-y1]-3,5- -dihydroxy-heptanoic acid (Compound
0
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(3R 5R)-7-[2-(4-fl uorophenyl)-5-
i sopropyl - 3- phenyl - 4-[ (4- cycl ohexyl oxynmnet hyl

WO b@agb@nd no) PCT/IB2004/001761

carbonyl ] -pyrrol -1-yl]-3,5-di hydroxy- heptanoi c acid
( ConprysR)-7-15-(Naudfophery3Rs SR prép 13- ﬂéﬁyﬁ-ﬁ%&ﬁ-@ﬁ%?%h%th?f

Lﬁgﬁ%ﬁgﬂﬁaﬁ?@r&%ﬁ :;{3/1%!)1-%5%]-9,8?&1}19/ 8359[-%1& dic acid (Compound

car bonyl J=pyrrol -1-yl]-3, 5-di hydr oxy- hept anoi ¢ acid

( Conf3RUFRY)-7-N-(4-Budroph &R BR) isdprbRyl( FphdnyaqphapitopoRymethyl
| sopplapylanBn@varonyl-dytri-Danky lsauby@Rbiyheptdibic acid (Compound
phenybazs)no)

car bonyl -%)&Yrol -1-yl]-3, 5-di hydr oxy- hept anoi ¢ aci d

( ConfpButfe)-7- .(4~§89r0]gh@}>éﬁ-mqrgpxliﬁ-phm -1 tleprpppx Brethyl

i sop@lﬁﬁ%angmﬁmﬂwny Pyal-1ofl-b6 shieydrgtehspmatdiy heid (Compound
phenyp.ad®no) carbonyl | -pyrrol -1-yl]-3,5-di hydroxy-

hept aRoyio) Af g fTOIBOYN o, %9 y1_3gp5neny1_4_[(4_

i( 25 : gg}ﬁ?ﬁ%@&gﬁ%ﬁ%ﬁ?ﬁ%@“z@@ﬂ nd{-fyii-dihydroxy-

pheﬁgﬂpfﬁPW&f Noy£edel -1 -yl -3, 5-di hydr oxy-

hept@RFRY- AL -di-{1§AOPIRH S -G53 1-3-phenyl-4-[(4-cyclohexyloxymethy]

(o %ﬁ?ﬁs‘%%%’tyw%?‘?gﬁp e g oo

car b(%i%é;’ pyrrol -1-yl]-3,5-di hydroxy-heptanoi c acid

30 ( tRI2-(Mefluddphen§BR- 5Rpropyl -3={ikn i A pUOBREPht) TR ymethyl

|p f] g%%emylbﬁg;op Bebyhylfplfrér P@l]@,%ﬂﬁﬂ%%p&ibic acid (Comp};rlrllzd ¢

car borﬁ%-?pﬁég(r ol -1-yl]-3,5-di hydroxy-heptanoic acid

e S e e e

i SO Yap - ra tanyicaHel

car BNnyB) - pyrrol S-71- yl]-3, 5-di hydr oxy-mggg?angi c ad(;(?jo(l)mpound
Co a3 3R s 7-12-(4-11 h l)-5-

| sopro AR ool 3L iotsykoiem iy | am no

car g%ﬁ?éi‘gg@%ﬁ%ggg i SdeBy-Phspl Boyil &S iddroxy -

( Q) . y 0. H

( 3R(ABBRY-7L2=(4ndokdHeRPRS Y, fc;?' 1-3-phenyl-4-[(4

:oﬁgﬂg{ 55 Rhftet$n Eggfﬁa%ng c:gar?‘tlfc'}l?;re1ji Yol 1051)-3,5-dihydroxy-

car @oﬁ%ﬁl pylflligj)l}lRQWd]Ng-,%)),di hydr oxy- hept anoi ¢ acid

REi i b tevri o AN

| SOPCERYSUA- N gqy,}ll -4- %-‘( S?pﬂﬂengldl(r- lar-g #%?ﬂﬂﬁ)&}(&?y}?ep tanoic acid

(3R,5R)-7 -[2-(4-fluorophenyl)-5- isopropyl-3 -phenyl-4-[(4-chlorophenoxymethyl
I%helgyzl;tmmo) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound
0. >

(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[(4-

acetylaminophenylamino) carbonyl]-pyrrol-1 -y1]-3,5-dihydroxy-heptanoic acid
(Compound No. 33),

(3R,5R)-7_-[2-(4-ﬂuorophenyl)-5- isopropyl-3-phenyl-4-[(4-benzoylamino
I%her;}g?mmo) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound
0.34),

(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3 -phenyl-4-[(4-benzenesulfonylamino

I%helg}gl?mino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound
0.
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carbonyl ]-pyrrol -1-yl]-3,5-di hydroxy- hept anoi c acid

w@ gwapozed  No. 37), (3R 5R)-7-[2-(4-fl uor opheryi/jB2604/001761
i sopropyl - 3- phenyl - 4-[ 4- ( 3- net hyl - ureido) 5
phenyj I@BR)W) 2-(4- ﬂuorophcnyl) 5- 1so 1o 3 hen 1 eido)-
car b

W*M&%b ISR A e A

|sopropy 3- phenyl - 4-[ 4-( 3- benzyII urerdo)
phen{@RybR)-A¢2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4- -(3-methyl-ureido)-
C?:g ?r%l?lﬁll}’lanﬁﬁé)f@kbdnylﬂlfign%lﬁ = {l]-B s HiBYMoRERERAMIE 288 (Eompound

(3R 5 mi; %_2 | uor ophenyl)

i SO p %%%ﬂypro@ henyl)}-3- 15@131@193/1 3-phenyt-di[de3-benzyll-ureido)-

phen @isﬂam;po) carbonyl]-pyrrol 1-y1]-3,5- dlhydroxy—heptanom acid (Compound

car anyEBﬂ) pyrrol yI ]-3,5-di hydr oxy- hept anoi c aC| d
2-(4-f1 uorophenyl

Qu 3R 5R)
, Sop ﬁ %"E% car onyl 12/1){ é 3(])‘1;1951@{]?@1[&6 -benzyl thloureldo)

phe dlhydroxy—heptanow acid (Compound
car q) pyrrol 1-yl]-3, 5-di hydr oxy- hept anoi ¢ aci d

g g% R \%f— Mum% ﬁen )SJS %pyl 3-phenyl-4-[4-(3-phenyl-thioureido)-
i SO h e ny fg ﬁlhﬂ?’%?eé%t%‘i acid (Compound
pheny am) ’no

car b(enym)-wz - (4 TubrophdnyB. S-Syl BXydRGREAPS 65 Shioureido)-
( Conptedidminy. cal‘b%)lyl;]%grrap dyipe 5%11%‘1‘96)5@%%‘3%10? ?(?(Consggzlng )

accend.aphe salts armaceutically ac
sol vates,” tautoners, racemates, polynorphs, pure
enanti oners, dlastere0|soners netabolltes prodr ugs

8 g 9L LB o SRR SR

talgomers hrebmmteé E}io%@n&bﬂs/\@utdcn-ﬁﬁ@(brﬁelk) d1as%5femsomers metaboht S,
Fluorophenyl) 5-i sopr opyl - 3- phenyl - f
pr ﬁ% °[X S2 4] oxadi azol - 5-yl ) -
pyrrol e/ - 3, 5-di hydr oxy-heptanoi ¢ acid (Conpound
_ Ag) 111us rative list of compounds, which can be prepared by following Schemes I

No
ané%ﬁ“ ERFZEE§WQ4E oro&£§%¥ E?S |sopropyl 3- phenyl - 4-(
CREDY 9]52 ) mrﬁiny eroﬁyrgz@thaﬁﬁ'ﬁﬁ@"ﬁ%w Fh BAoxadiazol-5-y1)-
PyEPhilnd&;dilprress %F%@rw%(%@umd NG@S) WO 2004/ 166299
(312@/)13/%; %IQ&%ﬁ%yIOTﬂéoﬁldpyB@ FRenft 4-%%3&92&11 ) ﬁ?nazol 3-y)-

pyrroRl - oxy—heptan01c acid (Compound No. 10)
In Tables I and Ia, Ry is the indicated structure, unless otherwise noted.
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10 YC No. 1z 3 s 1t-Fluorophenyl Phenyl

| sopropyl - Hydrogen 2-Acetyl phenyl 2 -Fl uorophenyl
wob@agbe2dsopr opyl - Hydrogen 3- Acetyl phenyl  3PCT/1B2004/001761

- Fl uor ophenyl Phenyl 1sopropyl - Hydrogen

- Acet yl phenyl -Fl uorophenylpfhgiy! |sopropyl -

Hydr ogen 2, 4- Di net hyl phenyl 5 -Fl uorophenyl Phenyl .

6 - Fl uorophenyl Phenyl

| sopropyl - Hydrogen Cycl bhexyl
Isopropyl - ydrogen 4-trifluoronethyl benzyl 7
| ugf?opheny] ﬂﬁegyl gopropykﬁL - ) 2. C}(C}Q)Z 8
rophenyl Phenyl 1sopropyl 5 "
Ry ™ phenyl oPhenyl | sopropyl Ckaﬁla2|n he

- - }O* - Fl uor ophenyl Phenyl Isopropyl 0

1,2,4-Triazol yl phenyl - 11 -Fl uorophenyl henyl
C.No. RF| uor opheng/ PheRryl som,opyl - Hydrogen

—(MethytsuHfenar+dor—pheny— 13— Flliorophenyl Phenyl

1 %B}(BPYQI][W#Yl m{}] enflsbprépht €t am do) phenyl I-ﬂyéro gen -Acetylphenyl

T= Fiuorophgnyt——psopropy—-Hyaregen—Preny——cyanoPhen
2 iFmTPﬂw@ﬂ*jmwwéthémwmal-exanples - 36 %Em2@ﬁ433&@&ﬁ&wl

PCT/TB20047/ 00176 —Tabt e ta 60— RSN 5RNY—22
3 B]Iuﬂ;eﬂhanyi yéi nlseporyO OH 0 Hydrogen {4- Acetylphenyl
4 @4-Fluorophenyl ~ [Phenyl  [Isopropyl |- Hydrogen [2,4-Dimethylphenyl
5 d-Fluorophenyl ~ [Phenyl  |Isopropyl |- Hydrogen (Cyclohexyl
6 A-Fluorophenyl  [Phenyl  [[sopropyl |- Hydrogen @-trifluoromethyl benzyl
7 A4-Fluorophenyl  [Phenyl  [lsopropy! |- -(CH2),.0-(CH2),.
] d-Fluorophenyl ~ [Phenyl  [[sopropyl |- -(CH2)s.
0% A4-Fluorophenyl ~ [Phenyl  [lsopropyl 1,2,4-Oxadiazinylphenyl --
10*  W-Fluorophenyl [Phenyl  [Isopropyl 1,2,4-Triazolylphenyl -
11 4-Fluorophenyl ~ [Phenyl  [Isopropyl |- Hydrogen @-(Hydroxymethyl)phenyl
12 A-Fluorophenyl ~ [Phenyl  [Isopropyl |- Hydrogen (-(Methylsulfonamido)-phenyl
13 A-Fluorophenyl - [Phenyl  [[sopropyl | Hydrogen [4-(Acetamido)phenyl
14 4-Fluorophenyl  @4- Isopropyl |- Hydrogen [Phenyl

cyanoPhen
vl
5  *Hypothetical examples
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wae®uosazoet hyl

Y = ox or O 10 R1=4-fluorophenyl,
R5=hydr ogen
3a phenyl t hi ocar banoyl oxynet hyl PCHEB2004/001761
5a octyl car banoyl oxyrnet hyl 6a

7a phepyglegr banoyl oxynet hyl  8a

R3=i sopr opyl ,

pr opi onyl oxymnet hyl
phenyl acet oxynet hyl
benzoyl oxyl net hyl

9a i soni cot 1 noyl oxynet hyl

R2= phenyl ,
Conpound No. R4 |a COCH 2a

10a

pyri di n-4-yl car banoyl oxynmet hyl QI a pqgnylcarbannyl
12a cycl ohexyl carbanoyl 1 amoyl 14a
benzyl car bamoyl 15 nor phol i onyl 16

pi peridine- | -carbonyl 8

(1- hydroxyethyl) 19 (2 20 (3-hydr ox
ropyl) 21 nethoxynethy 23

I sopr opoxymet hyl
met hoxynmet hoxynet hyl
cycl opent yl oxynet hyl

wherein

Y

cycl ohexyl oxynet hyl 27
benzybaximet hyl - 37

OH
OH OH [0}
tiaee
/\/k/k/U\OH _/
= or
o}

Ry=4-fluorophenyl, R,= phenyl, Rs=isopropyl, Rs=hydrogen

Compound No. Ry
la COOH
2a acetoxymethyl
3a phenylthiocarbamoyloxymethyl
4a propionyloxymethyl
Sa octylcarbamoyloxymethyl
6a phenylacetoxymethyl
7a phenylcarbamoyloxymethyl
8a benzoyloxymethyl
Oa isonicotinoyloxymethyl
10a pyridin-4-ylcarbamoyloxymethyl
11a phenylcarbamoyl
12a cyclohexylcarbamoyl
13a methylcarbamoyl
14a benzylcarbamoyl
15 morpholine-4-carbonyl
16 piperidine-1-carbonyl
17 benzylamino
18 (1-hydroxyethyl)
19 (2-hydroxyethyl)
20 (3-hydroxypropyl)
21 methoxymethyl
22 ethoxymethyl
23 isopropoxymethyl
24 propoxymethyl
25 methoxymethoxymethyl
26 cyclohexyloxymethyl
27 cyclopentyloxymethyl
28 benzyloxymethyl
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WD 2004/ 106299 PCT/ | B2004/ 001761 Conpound No. R4 29

4- chl orobenzyl oxynet hyl 30 4- et hoxybenzyl oxynet hyl
w@ophenexynmet hyl 32 4-chl orophenoxynet hyl  33PCT/IB2004/001761

acetylam no 34 Benzoylam no 36 benzenesul fonyl am no

37 3-phenyl~@ -Tethyi=urergo—39
3-benzyl - uf eléfﬁb %dg%benzyl -thioureirdo 41

3- phenyl - t | our (—,‘1290 42 4;:¢ 161;' —t L'C;XU” ff \],.Lr%"—he—t—e-r m
rﬁgf}{ 2?8?5 | bzln?somcw d-mgthoxyljenzylokimacthy] é
gover nnment Li3led i n |tPhenexymettplar macopei a or of her

general |y |recogid?zed phdrehdoopkémmxjmethyte i n ani nal s,
and nore particuBarly inabetylanino5 The term .
"pharmaceuti cal | g4accept| Hngoahingy refer to a sa

prepared ffom pggr naceLtbleﬁfgnE%lﬁ)%ﬁ 1‘?3)i e Tonovatent ,

Ar-aanit

di val ent of trivghemt MO LOX] ColRf ot o o gant-€
base. Exa |ca Ugéauun f iy ﬁT'“ﬂ'“Hﬂ but are

not linte t-hium §§Bafﬂlzgmeldﬁ>m assi um cal cilum
magnesi um zinc 3g| um nu éfbeﬁﬁﬂﬁﬁ]ém Lke. Exarml es |of
such organ had®s i ncl l}dieenzjdtthloamdmot limted to,
am no aci d,__ammohl a, nond-miekyl-thammpads um 10 di al Kyl
ammoni um tri al k§2 ammonBunetaRckhiur@ER Y] gl ucam p and
the like. The free acid forns of conpounds of t
present invention may be prepared fromthe salt forns,

if desired, by contacting the salt with dilute

aqu dbaderan fphﬁnwe@wélm agedptabdeicheans ahymived by eagutatory agency of

fr, t f
(NGl S A AERE, Rl BTRASh Bre Ty harmizgneis Brtpor ssnemily
recppyisedpharmbeupatt for isd inCGairads, Al wirk bﬁﬂlcﬁﬁﬂy@i‘?h&h%
point. 15 The tern1"pharnaceut|cally accepta

sol Tat esm ‘@ﬁﬁﬁ[a‘éeﬁtﬂ:aﬁ?'alé@p%lé"éaﬁt? i’@ér%{) aGhrt repared frqfn%)

hydrat es pharmaceutically acceptable so
p wﬁ?ﬂt@a aquptglglem@noveteh’a dolaleandr trivhlent ndeetoxBuabtal or organic

thin th e of the
bask” EXBs BF S B laf S BRAER Gk pordimeiigidb obrons spdiims
okedasattnagasan Y0, 584D, YU S5y et o

basgﬁ @cg@@p@t 8¥c nq4 dimiteddp.camine acid, ammonia, mono- -alkyl ammonium,
dialkyl ammonium, trialkyl ammonium and N-methyl glucamine and the like. The free

acid forms of compounds of the present invention may be prepared from the salt forms, if
desired, by contacting the salt with dilute aqueous solution of an acid such as hydrochloric
acid. The base addition salts may differ from the free acid forms of the compounds of this

invention in such physical characteristics as solubility and melting point.

The term “pharmaceutically acceptable solvates” refers to solvates with water (i-e
hydrates) or pharmaceutically acceptable solvents, for example solvates with ethanol and

the like. Such solvates are also encompassed within the scope of the disclosure.

Furthermore, some of the crystalline forms for compounds described herein may

exist as polymorphs and as such are intended to be included in the scope of the disclosure.

The present invention also includes within its scope prodrugs of these agents. In
general, such prodrugs will be functional derivatives of these compounds, which are

readily convertible in vivo into the required compound. Conventional procedure for the
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20 The present invention also includes withinits
scope prodrugs of these agents. In general, such
wee@dnogso wi | | be functional derivatives of thRSEIB2004/001761

conpounds, which are readily convertible in vivo into

seldotion BibrepalatHIBOMNEDlc GOSN ER HbM MRy e fOF Lhe .
38 WD 2004/ 106299 PCT/ A &ggﬁ%@?i@%,nﬁgﬁ,&ample, n

“dssigp af prodsies dfedsHi Bundgearg aodir Rigeviery 1985t i ves ar e
described, for exanple, in "design of prodrugs”, ed.
H BuHugaesedt avd)tiosl wvineludei88Ebolibg whHiSitbmeiéa R itk

. al so..includes .netabolites, which becone active upon
mﬁ%‘ﬁ"&‘a’aé‘ﬁ? g??stflﬂ]f)glcf‘ﬁséfs‘??%l ogi cal system 5 The

compounds of the invention possess two chiral centers,
th ggf)}}w;nppﬁgc}seqféh@{nve@tqugposa@s &Ha plhiral wentersathey may, therefore,

eliy L4, 4 ey rstaod t al.l such

exi sgﬁ&er%gﬁan sSan élgarsr:[egeo?rnﬁe){? uIrt (lgsrs]%t X gfng‘[,ogggﬁaé ah such 1somers and

raggnuo npsisssdharefors areteheorssapal withinhke K0ps 8Mhelphdeht ih?fhtion.
y

I,gg%%?r bly, this invention contenplates conpounds on
THCTR Y3 RS Hy cBorceaitsraRlates rempounds onlyyittaBR iané SBrconfiguration.

anDHfhous forms of conpounds discl osed herein may
exi siegsystalling e amaspipits fares efospobnds disdloded merdn tray beist as

| i - to ] ion.. _Ph eutical
pob BT R EnB RN A BB mreSRtenE,
theigy phar _rz[aCcFut i cal.tl acceﬁt able salt, . _
phar macEUtT CAr P RELEPE 4618 §‘6‘€\98¥]€§‘_}n4§rd1§§8159¢rb¢r!§h‘5 their
phﬁﬁ&c&hﬂﬁﬂﬁ@@é?ta@@ dalf, ﬁ%ﬁ%ﬁé@l}ﬁgﬁlggﬁ%é t&lle 951V§€é§,'09:p§§/tanorphs,

are al so di scl osed herein. sitions prov
ang, phasmaceutislly aqseptablesatrier o expipioet alé sisd diseldsabigzond

15 and those containing two or nore conpounds, may be

sui ffabkempenitiansgiroddedsreint Bothlthosa dohtainsite GHel @&blosER €ompound
m&%g%)g?i i.ons may be fornul ated to provide i nmedi ate or

S a

PHE LR AL B08F CapROW APl suitablsripountier paTtnteral
adARAEHMASTIRRDG o 1918 b8 FGANIREA AR TSI W ained

but will generally be admnistered as an a
relegse R the sharapsitie copheumiac @ht compbynda deepibadherefid iR -

" rnaceutically acceptable carrier” is 20
adrlﬁ-ﬁfséél{g(g gl].ongtIl nnﬁlﬁge | gx_ F&Q{Il&lstpq@a ¢ ai gfimpxture W1th a suitable
phaerteusiohliytacckhtable Garrick e terdh %ace%ﬁ?zﬁ@%{&%%@g carrier” is

.. materials or fornulation auxiliaries o
mtesded i ingluds peedraiaineshelidosengirslid aliiid Fister, dilien, sMxpsulating

i GRR | es. .t abl ets ills, powder, granules or
magﬁg%%g?? or'i a;dé)_n ai}élrhagﬁ ?%ar%yét?]?ﬁ'pr eparations, the active

co u is mxed with at | east one inert,

o av e e o Hisohal o Rt tsmanty Belndh expestes, Slolets, pils,
povider S aiMésSor sEESHsHBME. tHRsE14 f . ogRhal& and/or ..

_a f ﬁgl er, an g_% ender, FE 1%%]5&1 re‘{) aﬁlg%@g’r@g ?&Vaecct(’g?@,‘md 18
mixed o¥ieas leagt eneosert, piranmideoticatly ascdpitable cxatpietit PR icRERE, o
| & car box t hyl cel |l ul ose, al ginates,

exabfe, SR s R BRI ST sl ek aprion dorsample,
stardh, dad¥g1RtdsB0glAERB Bandifl] ofHAMR LEid; BHALS AR ExarGALCl UM

carbonate, potato starch, aliginic ’ ?
carboxymethyl cellulose, alginates, gelatins, polyvinylpyrroledinone, sucrose, or acacia;
disintegrating agents, for example, agar-agar, calcium carbonate, potato starch, aliginic
acid, certain silicates or sodium carbonate; absorption accelerators, for example,
quaternary ammonium compounds; wetting agents, for example, cetyl alcohol, glycerol, or

mono stearate adsorbents, for example, Kaolin; lubricants, for example, talc, calcium
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acid, certain silicates or sodi um carbonat e;

absorption accelerators, for exanple, 30 quaternary
w@pamnoazm conpounds; wetting agents, for exanpPEl/1R2e04401761

al cohol, glycerol, or nono stearate adsorbents, for

o B b 04 a6y ke EAOBEr B Bt suiphate, and

mfues heeol.nagnesi um stearate, solid

pol yet hyl enegl ycol, or sodium | auryl sul phate, and

m xtlurcess ¢fivrapaibés, tabiets ase pils, hid@ssHgeFornt ARY Alsd cofffise buffering

ills, the dosage formmay al so conprise buffering

aglSnts. 5 The solid preparation of tablets, capsules,

pills, or granules can be acconplished wth coatings

and/ Tt seHd Preparatign oéfektats, sapsakesepills, or gatrivtegsambd acdoneslished

. b ' he pharmaceuti cal fornul atipn )
B BB O sl ST PR B ea e ch e ol fnown in
theplmrmacdutida fohaulameestt.i cal |y acceptabl e emul sions,

sol utions, suspensions, syrups and elixirs. For liquid

f or Midd P61 prephia@fSs fob BRI a&hin\(s%raﬁ.em%ﬁ%%‘aeghﬁﬁqa%ﬁ%gc%ly'
agents an

with water or other solvent, solubilizing
acespiably ealsions.fsphutions spspensiond pyrups ewhelixirsi Bafiquiy form
pr%{a%aglﬁg%,:thiaeaniyﬁ lcgﬁéﬁglg(g%azl:beﬁﬁ%gg :Wé Cv?até%i@aﬂ?e?‘gcz)%lent, solubilizing
agdntSamliéryhsifery Forebmpleg bthHL ydhol, A5SFREHE 81coRb] &hgf @fbonate
exanpl e, cottonseed, ground corn, germ |ive, caster ’
ethyhacetadedenr alehp) berny) banzopteaprapylane glyacl t3esit@ensoglycol,

di i \ r .15 Besides inert .
R Lot B o, B S e castor and
sesanhiinevaii); glycérol andefuayptie esteRbdl domit-AGRE nSixt @Ry i NG
agents, suspending agents, sweetening agents,
f | aBesideginagihientsiRe HAI EPRAIALIEM §Igoi fude adjuvants, for
formul ati ons as descri bed herein nay be or mul ‘At ed 56
exaqaple. o pfting PRty gmeksi fying agents reudpendingrimlenty solv detdnirasazenfs,
' nd after admnistration to the
ﬂa%%gi%eh%énﬁggﬂﬁﬁiﬂgo%ew& procedures wel |l -known to the
art.,The term "patient" as .used herein refers to a _
hunah® ?“Wiﬁ%l-oﬁﬁ ﬁh&gﬁ‘sﬁﬂ creigmaybe forpatedisp ag to grpvide quick,

sustdifal, BB adlay QRS RAEAI RN @ive c@fﬁggﬁ | B adhfistration to the patient by
phar maceut’i cal preparations can be In unit dosage

employ g pragadures vealleknovor teghe art.hEhpteapdipatiéntiss weé herein refers to a
ivided into unit .doses. contai ni ng appropriate
P S Bl e S Bt ri, ORBHMOTS o

expedife@tind di scl osed herein that wll be effective in
the treatnment of a particular disorder or condition
canThepkiRkarLHiRs! o pi qyes.
addi tion, 1n Vit ?péayqafét%&ﬁ’gg%ge gs%@y@h%%ﬁ’g’%?’i B3 Pyehfgrms,
the prpatfieds axs shbdipided emtd iuhit dogdsicomaining appropriate quantities of an

active compound.

The amount of a compound disclosed herein that will be effective in the treatment
of a particular disorder or condition can be determined by standard clinical techniques. In
addition, in vitro or in vivo assays may optionally be employed to help identify optimal

dosage ranges.

Examples set forth below demonstrate general synthetic procedures for

preparation of particular representative compounds. The examples are provided to
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dosage ranges. 30 Exanples set forth bel ow denonstrate

general synthetic procedures for preparation of
w@aootilezbar representative conpounds. The exanpiEBB2a64001761

provided to -40 WO 2004/106299 PCT/1B2004/ 001761

11 t he discl.ogsure, an
gt bAE 1P b 81 Ble AERGRIS w00 B 00 iR e Sighe present
ingentibafas defindd/by the ctdimss. EXAMPLES General Procedure

5 Schenes | and Ib Step 1: Preparation of

0- ket oam de-1 (Fornul a | \gRARIPIMEE A m xture of R

ketoester (Formula Il, 1 equiv.), amne (Fornula IIl,

1 equiv) 1,2- ethylene @LAMITS oclnd: eqU| v) in xylene

was refluxed with the azeotroprc removal of water.
onpl etion of reaction, solvent was
sdlchfzs 1418 B& the residue purifi ed on: 10 colum (silica
el: ,100- 200 s of Formula | Vb can be
S5 L B Ao B Bkt i ORI e ot o
vvere pr. e&gé ed follow ng above general procedure
ofdd keteerter{Bpande g 1 (eGula()emyinp tﬁEomh@la Hm; 1d@1ulv) 1,2-

et%g’\g(%érggg(ﬁ)% egw} %@énesw%%eﬁ%xed(s \g%h gyflaszeotyomcgremoval of

wal@r? ik thd Emplétidil of Bactibn/ scH
vt {h g Smp ) 1010 a%r p (% e it w]aE%V ﬁéré%% gjt%lle %]/eesﬁlue?%mﬂed on

co%§sﬂlq¢{g gupg 2[09|411qsh) \C@mgoundg%f Formula IVb can be prepared

¢ d 4- ace am de
an%l;_lgﬁ?@@(/ Ca%lgiﬁggﬁigﬁén&g&a ' prgp_ﬁrecti %olg)gv gal?)%w;q)general
préedbre( sep, J=6Hz, 111), 3. 65 (s 2H), - 20 7.67 (d,
J=6Hz, 2H), 7.95 (d, J=6Hz, 2H), 960(s, 1H), M
4-ARISI-Biot8-pennBRIRIE (30 2ty Midgd Y1 €l d 54% 4
- Met hyl - 3- oxo pentanoi ¢ acid (2, 4-di net hyl phenyl ) -am de
HNMREDEDG03). 1 B (dl J$6.9Hd, 6H):6}621 (s, GHE), 2251&1)( 56901, lH) 3.64 (s,

,2H§ T (oo e 31 % 0. 20 By (oS o b,

f*a) IH?“MS%géSH[l\Mﬂ%}I mole$ |nq/zga§/°[M+1 Yield: 49

0
t hyl - 3- oxo- pent anoi ¢” acl tri Iuorone(%ylbenzyl
am de 1H NVMR(CDC13):8 1.14 (d, J=6Hz, 6H), 2.70 (sept,

— 1H) 30 J=6Hz, 2
44%?%# {'gfcg%g’gﬂﬁowfhfr M‘FED%@@’?’GWQI)J Bid?, 2H): MBS ( pg?cn tive
'HINNR(OBE);):5W. B @B =614 b11), 2.58 (s, 3H), 2.75 (sep, J=6Hz, 1H), 3.65 (s, 2H),
1.67 (d, J=6Hz, 2H), 7.95 (d, J=6Hz, 2H), 9.60 (s, 1H), MS (positive ion mode): m/z 248
[M-+1]; Yield 54%

4-Methyl-3-oxo-pentanoic acid (2,4-dimethylphenyl)-amide

'H NMR(CDCl):8 1.18 (d, J=6Hz, 6H), 2.29 (s, 6H), 2.73 (Sep, J=6Hz, 1H), 3.64 (s, 2H),
7.00 (s, 2H), 7.76 (d, J=6Hz, 1H), 9.11 (brs, 1H); MS (pbsitive ion mode): m/z 234 [M+1]
Yield 72%

4-Methyl-3-oxo-pentanoic acid 4-trifluoromethylbenzyl amide

"H NMR(CDCL):5 1.14 (d, J=6Hz, 6H), 2.70 (sept, J=6Hz, 1H), 3.53 (s, 2H), 4.53 (d,
J=6Hz, 2H), 7.40 (d, J=6Hz, 2H), 7.59 (d, J=6Hz, 2H); MS (positive ion mode): m/z 287
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I WD 2004/ 106299 PCT/|1B2004/ 001761 4-Methyl-1
pi peridin-1 yl pentane-I|, 3-dione 1H NVR(CDC13,
WM 1.14 (d, J=6Hz, 6H), 1.57-1.65 (m BEH/IB2B047/B1761
(brs, 1H), 3.20-3.75 (m 6H); 5 _
4- MBI ip Bri R OF - Z?B;M'-&.g%ng phenyl am de Step 2:
- e_

Preparation of ket oam (Formula VI and VIib) To

H BMAR{G2(0H, BOOMITFS ik 4d,IIV6HE, GHITLEY-1.65 (8XGHE 2We(brs, 1H),
32}51@%% to &35 al anine (0.18 equiv), aldehyde (Fornula
25 GEDY) and gl acial acetic acid (0.16 % w w of

f3- ketoam de-1). The resulting suspension was heated

4-Mb¢»8fz-3tcsiol15@ﬁzd%&d%&é?ﬁ;&%@%{zﬁoPi c 10 renoval of water.

The“reacti'on m xture cool ed and product was

i sglajed by. filtyation, T rqoduct was_purified by
St\?&ég h iaﬁﬁr §P ?'i?imﬂrogé{'g?tf’%'éd"ﬁ% Fﬁ"ﬁaﬁa YdandeVIkat er and

dried in vacuo to afford (3-ketoam de-2. Conpounds of

For it Brlgtogmidan Keorpruép B, deqand imbewusk was adéel to B-alanine (0.18

DR LB £ 5 prspne Tolientog sbove

. ; ; 2. . ' . -1 15 1H .
keﬁ%ghéélq) A ggl?;gﬂe%l{llﬁ g%ﬁglzslé@gﬁé‘sy lll%@rﬂllgg%h;g %{h(t%he azgqiropic
rerpoyd.of water( he G¢dction nitufedwas choled2ind prdddet wis 231aed, bl\}/IIS filtration.

T Rab i b i 525y B Sbaina v dred i

&1 . . . h _ _ H C 1
el T ST IO —
The followidg idteSintxliateHvereré&rddsiol|Sing abo3 géieeedl ,préc_e@ﬁiréﬁ

1H), 7.33-7.98 (m 11H); MS (positive 1on node): z
2-BBGYFdMAY ;mth@) ToxBpdarti Benay3-LEs S &rméz!e;-ﬁb&gﬁz
..Rentanoi c acid (4- acetyl}p{mhenyl )-am'de 1H NMR('CDC13): 8
H%M&?Q,Clﬂréd-ls J=68Hz, 6H158.50s3. 7@ Hp, 413), I2ICBED (m, 6H), 7.73 (d,

_J356.6 .27 7,42 (m . 7.49-7.73.(m5H),
=728 8. 7920 st R b e 0 2165 Shadey Tkl uive
ior] Mbdd): tiie33b PN P YRelazyi% dene- 4- met hyl - 3- oxo pent anoi ¢
acid (2, 4-dinethyl phenyl)-am de 30 1H NMR(CDCl 3): 8
1.23 (d, J=6Hz, 6H), 1.99 (s, 1H), 2.29 (s, 1H), 3.38
i =6}k .6 s 1 7.04, (d, J=6Hz, 1H)
APERAE oy g bl acep i vt s 2
HNIIB{(CDCH):6 A 4@y 839HI6H) 3260 (M) ;3,39 5 ]
2004/ 106299 .P(ZZ.TWBZOOM O(%1761ts } 3 @EIQJ %’ Iﬁfl\é@ 7.98
(mplIEhn MF (pgsitive domvpagh miz B3OMNeHt Xidd: 329 d
4-trifluoromethyl benzyl am de
2-Benzylidene-4-methyl-3-oxo-pentanoic acid (4-acetylphenyl)-amide
"H NMR(CDCL,):8 1.23 (d, J=6.6Hz, 6H), 2.58 (s, 3H), 3.37 (Sep, J=6.6Hz, 1H), 7.27-
7.42 (m, 3H), 7.49-7.73 (m,5H), 7.95 (d, J=8.7Hz, 2H); MS (positive ion mode ): m/z 336
[M+1]

Yield 48%

2-Benzylidene-4-methyl-3-oxo-pentanoic acid (2, 4-dimethylphenyl)-amide

'H NMR(CDCly):6 1.23 (d, J=6Hz, 6H), 1.9 (s, 1H), 2.29 (s, 1H), 3.38 (Sep,J=6Hz, 1H),
6.97 (s, 1H), 7.04 (d, J=6Hz, 1H), 7.30 (s, 1H), 7.35-7.45 (m, 3H), 7.53-7.72 (m, 7H)

MS (positive ion mode): m/z 323 [M+1]; Yield 50%
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1H NMR(CDC13, 300MHz):8 1.19 (d, J=6.9Hz, 6H), 3.30
(sept, J=6.9Hz, 1H), 6.16 (brs, 1H), 7.26-7.60 (m |

w@eo45029Benzyl i dene-4-net hyl -1 pi peri di n-1 yl PCT/IB2004/001761
pent ane- 1, 3-di one 1H NVR(CDC13, 300 MHz):6 0.88-0.97

2 @@%Z gbng-o m%hﬁzyliS %o%tfﬁé% acitt £ Erlfﬁlu 2371}%%(%‘3%2};} %ﬁgﬁde

1}171\1:3/&1((033@1,3 3991)4sz} 851419 ft, $6. QH& CHYS3. 30 R, LT=6OHAN), 6.16 (brs,

(Mr+1) 10
1@84)6@&&1@8 | i dene) - 4- met hyl - 3- oxo pent anoi ¢ acid
phenyl am de 1H NWVR (CDC13):6 1.23 (d, J=6Hz, 6H), 3.34
(Sep, J=6Hz, 1H), 7.18 (t, J=6Hz, 1H), 7.36 (t,
2-BegpiiderHf-meihyh8-HiperidimQbd-peitdpe- 1 8-Bigngs, 1H), 7.65

7. itive ion node): mz
%M@Bﬁla, i) %9&?81%973(13102@, 1 AP elphy e f&ao éf43 1.62 (m, 4H),
PRS0 8l ) TR S s s

(pesjtjizen)onmdsdel):&m;ﬂ%rﬁ\ﬁeljl equi v) et hanol and
3-ethyl-5- (2-hydroxyethyl)-4-nmethyl thiazolium
brom de (0.2 eqU| v) were placed in a vial. The

n N O 7 iqDh d
R T
"HMMR eﬁ‘;ﬂ)@h) ofl. 2Be(d;:I=r6(Hz 620 m(ts@gt F-6¥©/ EHY,001 8., Ja%ﬁz 1H), 7.36

e organic |ayer wa

et hyl t at
(e 1Y GN-RYG BBV (5. 8 d6MB0ED, 780 (od FOVMIS (positve
10@{}!&)&9}&%3@%@% dlahg«}(ﬁ concentrated on rotary
u

evaporator a e was purified on a
chronatographlc colunn (silica gel, 100- 200 nesh).

unds Ia VII1b can _be prepared
St%gp % I”ﬁon? IPro (i argula P@E%Vﬁtlbk wer e
pr epared foll owm ng above general procedure 25
[ B-kstoapidegH{Enymyla ik equiv), aldehyde (Formula VIL, 1.1 equiv),

“ﬁ@g%ﬂll‘ peﬁg I‘%}Hv) & )] ha%’ﬁ 3’\5\%)((165@? %%&gtkgﬁﬁdmggigbmiazohum

bra@hide (A2 2Qu16/§|werb—1ﬁk§’ed i El)vial 2Tﬁ§ c&r&ent@ '&X‘)ere ﬁus%%d (}ﬁ@lFNz and the vial
J=6Hz, 1H), 4.61 J=12Hz, 8 (d
wag pgppeﬁ ipglediately & as hegted . BBC?Aftdr the m)mﬁld)lpn of reactlon

coXte%Ls} v&7er n?oo(l%%[%uﬁiteg é@l e%i;yél ggtatgg%le an%l% l%érl v?//aes V:[ aoS ﬂed with

6N2@Qﬂdchﬂﬁ&%1@%dr&ﬁ%&@ﬂﬁ@rous sodium sulphate, concentrated on .
2-[2-(4-Fl uorophenyl ) - 2- oxo-
IO Y9PARIRy pod vesidae iy pBﬂﬁ%borpe ahmnwitagraphicicqldmn (silica gel, 100-

20(%”&5%5% Qg) éﬂqd%g%lgcg-géuﬂ Qﬁﬁ; gagl%?r?éarélds@llfalcgggu@]g (T%g%c,)llowmg

intdmfedbis, We‘rbljorepéreaﬁoﬂﬁwmé-aﬁ@v%eralEgoceéu§5 (d,
J=10. 8Hz, 1H), 7.04 (t 5 7.18-7. 37

2- [0 Wor 8 Renyll-248 ol Bph -lz-&;ﬁéz%z- 938 %) -
ace?ylgﬁe,oé]) %;%gn |?|) D é'n@ et 2)7) ] methyl-3-0 oéle_%mngz acid (3
'H NMR(CDCls):6 1.15 (d, J=6Hz, 3H), 1.20 (d, J=6Hz, 3H), 2.58 (s, 3H), 2.99 (sep,

J=6Hz, 1H), 4.61 (d, J=12Hz, 1H), 5.38 (d, J=12Hz, 1H), 7.05 (t, J=9Hz, 2H), 7.15-7.44
(m, 6H), 7.54-7.72 (m, 4H), 7.94-8.05 (m, 2H); MS (positive ion mode): m/z 460 [M+1];
Yield: 55%
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35

ion node): nmlz 460 [ M+1l]; Yield 64%

2-[ 2-(4-Fl uorophenyl) - 2- oxo- 1phenyl et hyl J- 4-net hyl - 3-0
woeoopae2amoi ¢ acid (2, 4- dimethyl phenyl) - am dePAQDIBR2BD4/001761

NVR(DVBO-d6): 6 0.99 (d, J=6.6Hz, 3H), 1.19 (d,

e

e , 3281 H, 6. 82- 6. 93

I_g IRG-LGL)¢ : §6?41‘?§6/‘&§1Z= #Jl)@gzé @J%QHZZ B, 235_%@, 61(115?52.99 (Sep,
I8, VB P96 (4, e 508, 11RSks @1 718%8id Mt 1708 A0,

7.2847 237((-1??1“J 31) 0] ﬁ‘ﬁﬁiﬂy“?)s 2-86;(?,-31%%?23( EH?;LW -B-logrfﬂi?gﬁy;lllf/_['@(positive
. OX0 pen d, 4= tr fluoronethyl benzyl am de
lowd%%&%fh%?mi}??}gldé% (d, J=6.6Hz, 3H), 1.16 (d,

J=7.2Hz, 3H), 2.88 (sept, J=6.9Hz, 1HO 4.15 (dd,

J=15 & 4.8Hz, 1H), 4.40 (dd, J=15.9 & 6.6Hz, 1H), 4.46
2-(&(4-Fhporaphenyl)-2-axoth-phay 8oy 8 4-nietiyd- 380k pdntdipic Bci@2,4-
fli(rtaﬂzs){phlen)rly-qmﬁleSQ (d, J=7.8Hz, 2H), 6.97 (t, 20
HINBIR(BMS Bd;):§ 0459 (G,dJ=6.]6ﬁz,§5k:lg,’o L Mzdmgflﬁ.%ffzhﬁﬁ 1069 (s 21y, 2.18 (s,

NS .bBOSi ti ve i on rmd% m _ _
3H), 80P e IopABAY 1), $-Meldhi112 Hred H),\A.36(d, p+HESH| 1B); 6.68 (d,
PR, 6 LR 830 gl PG b, MTS OR824y M o (s, 110
MG lfpssitiveHpn motle): 208246 $8R1 ); Yielk 6%, 1H), 2.95-3.15 (m

1H), 3.20-3.40 (m 2H), 3.45-3.60 (m 1H), 4.99 (d,
J=10. 5Hz, , 5.34 (d, J=10.6Hz, 1H), 7.03 (t,

1H)
PR Plro B: 54 A DS 20 g S 8,07 (m 2H) ;.
? ZPZ_B_ (81 ? f%\ﬁﬁ;ﬁpéyl ar};zg ?éé)]i I?{WZ%I %E%{] (I\mg_t%l § 0X0 péntanozc aczd%
Iéii]@}(é hg (;i\&g-z)jg(ys'-l@t(ﬁy](:ﬁ@%éﬁﬂ:yl-1@(Cb)lﬁ7-@HﬂI%ﬂbiZc88 (sept,
o | aini i : de) - 4
Tora) DRI R I 02 Y, WAL 16y 1o SR b e 8
T=Kb} Ha, TH)x 6 BRed,of=16i8KEzt DHE 5(F0o(brs 1 E)N.89 (d, 1=7%9H&}’%H), 6.97 (t,

£ MG - fhtp i o8, oB0r By @esiue fm modey: miz 500
M(411: 1) was refluxed and 35 water was renoved using

Dean Stark trap. After the conpletion of reaction,
sol vents were renpved and the resi due was di ssolved in

7.8t | acetate. ;h organic | ayer was washed in -44 WO
1 %ﬁ@%@-ﬁw WEIGeHD bere idis Lisarbeeyideuimend, +-dione
H d00MHezEp 1.08(Hebrodies 3HN 9 6l S=30HIZ MET), 1.45 (brs, SH),
Le, t t th

2 4BAE SLEO TR ISL T8 (il Puth DALY 4G SRS 5ok R . T, 4.90
(d, ('10.56Ha, G#), 5 .34(15@,OT=2|0.‘6HZE51F), 7 .(@QTh'ﬁ,Hf&Eirsl@ﬁz, ofr), I AW 519, 7.97-

n repare nal ogousl y. e follown
8-0?2%?ﬁ§ﬁ\4§3@%81m@?1@n )sirné%‘l%l(MSW)ng aboge gener al

procedure

2-[1-(4-Cyanophenyl)-2-(4 -fluorophenyl)-2-oxo-ethyl]-4 -methyl-3-oxo-pentanoic acid
Pphenylamide
MS (positive ion mode): m/z 443 [M+1]

Step 4: Preparation of Pyrrole (Formula X and Xb)

A mixture of diketone (Formula VIII, 1 equiv), amine (Formula IX, 1.00, equiv)
and pivalic acid (1.03 equiv) in heptane:toluene:tetrahydrofuran (4:1:1) was refluxed and
water was removed using Dean Stark trap. After the completion of reaction, solvents were

removed and the residue was dissolved in ethyl acetate. The organic layer was washed in
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5 (6-{2-[3-(3 Acetyl phenyl car banoyl)-5-(4
fl uorophenyl)-2-isopropyl-4phenylpyrrol -1 -

wQ@kaaodyd } - 2, 2- di net hyl -[ 1, 3] di oxan-4 yl ) - acepCTIB20040001761
tent-butyl ester 1H NVMR(CDC13):8 1.30 (s, 3H), 1. 36

Saﬁ%ﬂce@ E&dluﬂﬂ tﬂ@hrﬁcﬁlateg ld)ater]'dr% \% aiﬂ'a'a}_gu g@@néslu;@7 emcondentrated

orpydfary :evmr@osald(ﬂtp re]skbu,e whs PQrifie@ 3n @mhroni’dtb gra}@mB 501?111915(5111ca gel,

1(%);;%(250 15'%:%7(% gﬁgcé)a(fjpoirég!;?)ga @@%e[mqred swaécpgg)us 30]€,he following

infebmédiales W(ef’e Pepir¥ll RJTWﬁé:%oQ/@ 'g@ﬂér)ﬂ' o& ‘qur
Fuor ophenyl) 2 i sopropyl -4 phenyl ro Ef

R TR %ﬁo el e

Hzan(mg)z’a %90 (smHa,H) 36 &, 5H) (1ts43 éligbﬁjx) 3. 5b9(d3lﬁ)7é{z(, BH), 1.67 (brs,

2@%072 ‘b?e(ne rﬁH)s_éﬁ? (s, ;)fﬁﬁ 53, 7§i oH2H)2376-3M8 ((pd#l)14.08-4.22 (m,
7. gl _léﬁe, 4’}5 § Eld, Jlél-f%, 1 )E E/Ié (3pogltlve 1on mode):

2}30 é
net hy p eny tar bamoy
miz 687 hhdiyYei®-2336pr opyl - 4 phenyl pyrrol- 1

yl J-ethyl }-2, 2-di net hyl -[ 1, 3]d| oxan 4 yl)-acetic acid
(64/21B- M%dbfmhﬁl&ar%@n vi3D-kSpropll4- gi% n%ﬁg)érrol-] -
yl]@&hyﬁ-’jm dzlﬂe?/%/lg?é 3&&5&071 %(5 H%zgc %égg bﬁ )‘% rtﬁrl 1H) . 3.48

(CDQ;ﬂzS 1.3Hs, 3H), assas(sgmx,um @HH), 1453Qd41—35lzl GH 1.66 (brs, .

?-Hﬁh%%z% et 2E B (0 3HE S 43,75 ks L) 4064 26 BEA ROV,

J—6Hﬂ meﬂbgdr’ﬁil:ﬁ? Jlgrslg)gfﬁgﬁé% )d g“-?ﬂgg zq-ng\/{S %)osnwe ion mode): m/z 698

[Mp“ﬂé ieldg1¢% t ri f 1 uor omet hyl benzyl car banaoyl )- pyrrol -1
ylj-ethyl}-2,2-dinethyl-[1,3]dioxan-4 yl) acetic acid

(64 248~( Bt BimeesteenoarbinbNREGDG ) is8or S8 A pRemvi-pvrrol-
1 fveth2h®) 2, 2-Hind&hlsl, ﬁﬂbxaiﬂ-%?@ -dc@tic aay te%éﬁ% P ﬁ phenyl-pyrro

b
1H§’¥R@‘P§CE§_ 1. 37%(53&1)3 156 (6, rﬁé)l i3 (3 B)31.32 ((1 I’BF6M 6H) 1 65-1.76

(m%}_g}Z:’;’Ba%ﬁ]%B%Q z%@f‘( 11%{1“3@'&911,3 gﬁ;(ﬁ@.,fs 835008 m, 28,

4.0¢425 int, 28, 6.0Ds, 1H),Z. z?'BE ], et (¢, S—6Hz 3H) 7.07-7.25 (m 7H), 7.88

4- F|l uor ophen 5-i soprop
@, Sﬁéﬁ{ﬂl ﬁi)( (oIt laig mrﬁoaq) [erwmld 213 J-
%2 2-di met hyl -[ 1, 3Jdi oxan-4yl )-acetic aC|d
(6-{%é¥ Colitupromliersely-S3rpIne( CETIBY - 2QOUME) a8 Bezyihrbitoy) -
Pyregiel-yl] 2ethyi}-2, 250imethyl- P8 diaBOt-R) ABeticucidBid)t, bulﬂ edfer 3. 50

H %@9533@%9500 %E‘ ?(éeysZH S} 23 @aéﬁ{)rri)g]éﬁs 3H)21.63165, 9H), 1.63

(bré Mﬁ{)li 2285 M6, 2004, 3@@%@9?—% ) @8&94{@0%2%]3 50 (m, 1H), 3.6-3.7

(4-cy a phen 5-1sopropyl
(mfmboaam«aewm V1, 6pHE2y (rdHO), 380 Hz, DY D02-1.16 (1, 128,

7.4 gﬂJegm;} 2By 8 PR oy 1) S5 PE 1Y) acetic acid
6-{2-/2-(4-Fluorophenyl)-5-isopropyl-3- -phenyl-4-(piperidine-1-carbonyl)-pyrrol-1 -YIJ-
ethyl}-2, 2-dimethyl-[1,3] dioxan-4-yl)-acetic acid tert-butyl ester

"H NMR(CDCl, 300MHz):3 0.99-1.60 (m, 29H), 2.17-2.52 (m, 2H), 2.80-3.25 m, 3H),
3.35-3.50 (m, 1H), 3.65-3.90 (m, 3H), 3.90-4.25 (m, 3H), 6.91-7.19 (m, 9H); MS (positive
ion mode): m/z 646 (M*+1)
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1H NWR (CDC13):8 1.30 (s, 3H), 1.36 (s, 3H), 1.44 (s,

9H), 1.50 (d, J=6.9Hz, 6H), 1.67 (brs, 3H), 1.55-1.75
W@ booaioa2by) , 2.20-2.40 (m 211), 3.38 (sep, J=6PGHEB2004/001761

1H), 3.63- 3 88 (m 5 2H), 3.97-4.24 (n1 ZFD 6.85 (s,

(61{5) 3- “ é)mzs yi- 2y j%? ? liﬁ?%arb07zyl-
p)?g&m u t ofaq’?cizzgl?2 & ﬁp 18 ’IJ:S%:E? I it ”%‘@fﬁf)@" To

"TANBER (ﬁiDﬁlhs)r&fl 30 (csoi‘ffﬂ)i ;lrﬂdi (@;f3fg)8nm4ll(ﬁ %H)é m. snrﬁ? ma:ré;@Hza@H) 1.67
e was a roc oric acid

oy S 55 T (Bm T 2h0rio s 20, 3 P8 e T L0615 o

21'1}3 gg@’féﬂiygﬁ 2HY, 685 (8, rl‘i—I C@@B'?‘séke n?yl%[rﬂgumt(% %EVG log mode): m/z

Teaction m fure was: coo

689c{M~tﬂthyailddbOi°/de pellets (6 equiv) were added. The
reaction was then stirred at anbient tenperature. At

Step&: drdparationlofthelil ARl it of EdMBORSA YER S hBENESHh AR
the residue was dissolved in water; aqueous |ayer was

washgy Wi Tda es1386n ofDebriRsind! %E'Fbﬁhlhlé 88in Mbhihd %% fptrahydrofuran

gdr ochloric acid. The organi c phase was extrac
(1iln tneps addsd 1M bpdraciloria aeld (5 equincant tha texturefes stessddtiembient

B ABE B SR BB SO G2
to $)0© laHds &Rl HrAGd<hdles é@ %&1&@)’ @/greba)ﬁd@@ d*)FH@re:!lctlo& Jwas then stirred

equi val ent | N sodi um hydr oxi de sol ution
at dmbmt tempgretergu éd s esndl aftestenhydidMysispdolvemkscw etraaicdtad the

el S Rl é@aﬁvw@s@@h;aémmz

wMﬁINlh didaHloHE a6id. IThe '
and X/ Ib_can be for ﬁe?ag%al ogous ﬁgdlg %ﬁcg&% and

Coé%ﬁﬁﬁé‘@ﬁd Jhasesidusrvegsdhapuriledomi %nglrathaibmgraghmemwmn (silica gel 100-
?F&% ure Henri calciumsalt of (3R 5R)-7-[2-(4
orophenyl) 5-i sopropyl - 3pheny| 4-1 ( 3-

acet | am no rbon rrol -1 ylJ
5- dl( %ﬁ@b‘?‘&#&f’@“@&o S%%l%ﬁamﬁ @é@@p&we@ibﬂa@@ngl

qulbglgntzﬁg%@c?%n:i@ggcgude]s??ﬁg%m br Sadc%?%}oﬂxgl %%n % gus %_Btlon (M)

of galgigm agetate (D)5, eq®i Q5 Whitkbprecipitdtd Was oBtafiid( ﬁbhlcllﬁas Jittered off,
8,15 (s, 1H), 9.98 (s,

Wa%ii—?%)‘ﬁﬁ%ccﬁg g%%“ﬂl; or Y8 YRLeE: rﬁ‘glé dripd & Y‘fﬁ‘fb mode): mz 601
C al &d mﬁogggs( ij&zgoneiggi X%@d?&hc%ﬁgﬁt f%rnzlgc? gna:i’(()) gotglr}rf]. The following
corthp&RHdQ Wb@@ﬁ!ﬂegaéd ?WIHEXIBO‘%%SQX %Ii%c%cﬁée

;}Cth phen% m no I}C‘ar o o 030 10?
He W, ) t i ¢ gl oS
e R e R e

lH Q
m(néMg;g) aegrsg MT(l_lI))r?-'ﬂ—I),ogB@gd (I 2:0 éf!d) 1]§§ (BE; %}5}"? 90-2.15 (m,
2H)|,E)|)52 (prs 6 H).cB. 76 €gs, 13ET), 299 (b3, 185), 6@5 T4 (thfzl OEDH).60 14) 721 5Hz,

18,71, 1LPSugNEN2E IS Y 1), 9.98 (s, 1, D,0 exchanged); MS (positive ion
mode): m/z 601 [Acid+1]; Yield: 21.35; m.pt: 167.5-204°C

Hemi calcium salt of (3R, 5R)-7-[2-(4-fluorophenyl)- -S-isopropyl-3-phenyl-4-[(4-
acetylphenylamino) carbonyl]-pyrrol-1-yl]-3,5- -dihydroxy-heptanoic acid
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M5 (positive ion node): mlz 601 [Acid+l]; Yield 23%
m pt 188.9-216.5C 5 Hem calciumsalt of

W@ 34368299 - [ 2- (4f | uor ophenyl ) - 5-i sopropyl -3  PCT/IB2004/001761
phenyl - 4-[ (2, 4- di net hyl phenyl am no) car bonyl)

1 Py : ! |

A R g B2 A S s PEE DRl el 2, 155199 o,

1H),2m022.01 (1(1;11:591),‘(37—5335(?1?&, GH%%%}%S, 221)513%')93 (%r@,?lgpbdg.oéfﬂé, $H), 7.14-
, : ‘ S , 3. rs, . rs,

7'3&&?1’ %ﬁ%g 'QZ%G]dS‘,T=9 He 2;!)9) 7.88 (§58 Hy 2H) i@% (s, YHOB:Q e8changed);

OH) ) %G ; | tiye |
VTl prnddh g R CR OB P R 13
172.6-198.9C Hemi calciumsalt of (3R 5R)-7-[2-(4
fl uorophenyl)-5-isopropyl -3 phenyl -4-[ (4-

Heernd EdisiomQuBtdry3 IosRE yJ[mermggﬁpylﬁ%g% %@51-4-[(2 4-
aningioni episipeiny 8008 LD
Hj_NI;@{(D.MSOQ:ﬁ]I 292(Hys, 2H).8u3 (-dds (ds]1188,1.57-8bz (ddi 15 & €Hz, 1H),

N} : : .15-3.33 (m 1H), 3.42 brs,
2-%?;154?@8’ %.ﬁé %iﬁ %zlgés,é.fgs&é%%br%ﬁ?, 3.78((bw, aé), Gefi5 (brs,
1HHb.85%. , —5 .04l \ . 7. . "
USSR B 108 oL 8 288 P Dofre): S osicive
100 modgx /41887 [Aeld:+1]; MEeldpio%4; m.pa 7R e agorte) . m z 641 _

(acid+l) 20 Hem calciumsalt of (3R 5R)-7-[2-(4

fl uor ophenyl ) -5-isopropyl -3 phenyl - 4- (pi peridine-1| -

carbonyl)pyrrol -1 yl J-3,5-di hydr oxy-heptanoic acid 1H
Hj aérmase% of GRoNM7-[ DEb Tesionberydd)-isepary8 3 phtdy g (4-
triflprometipdbepipylaminppqrboudl] -pyrenl- BaPtzs-diNioxp-hédiah e sicid

RO opNEZ 5T 2 3000 700 e g, et ke om,

2EBH) .84 dBT= 58, 7@?1{1&2{01 ﬁ?} 5L5r57§24.§H&“1Hf§?213f-3.§3 82, 1), 3.42

brs, 2}3)7(, 8.08 ( m cal ci um sa
(brsg s ) S07bps2 11, 3.68-3.73 (m, 2H), 3.80-4.02 (m, 1H), 4.29 d, ]=5.4Hz, 1H), 6.99

| (b‘rfl( %@Lgmy%- Jaf%% R%ﬁl) 6%;;% FURPOPISDYHY, 854 (1, 1=5 411z, 13);

MSK@OS&i\&-idIhHMEPXMZB@PSa%E@l? acid 30 1H NMR (DMSO- d6) : 8'
1.24 (brs, 2H), 1.37 (d, J&Z6Hz, 6H), 1.45-1.73 (m
2H), 1.87-2.15 (m 2H), 3.10-3.60 (m 2H), 3.70-3.90
(brm 2H), 3.91-4.08 (brm 1H), 7.01 (t, J=6Hz, 1H),
Hepui xglepumssal{ off (3BHIR)-7¢ 248-TuBpKenyl) Sk oproPyR2 phényl-¥rpiperidine-1-
cafbp@ykpeahdod) 3, SNEdpag-hdpvmoid dvid node) : m z 584

i : i el d: 7% t. 197.7-222.1C -47 WO
AR DMssde SOPMiE 0h ) o) SHOBNEIT G dtbp] 24 (brs, TH), 1.27
on. fF Y, d X
(@ F-oR3 6iY), oabrec MPAD R 1T LI, 1) 2 I3 BIBE ok 2 882,95
(i} 218), BriGebizem, 2H), 3.64-3.69 (m, 3H), 6.95 (d, J=6Hz, 2H), 7.05-7.15 (m, SH),
7.25 (brs, 2H), 8.08 (s, 1H).

Hemi calcium salt of (3R, 5R)-7-[2-(4-fluorophenyl)-5 -isopropyl-3-(4-cyanophenyl)-4-
[(phenylamino) carbonyl)]-pyrrol-1-yl]-3,5 -dihydroxy-heptanoic acid

'H NMR (DMSO-de):5 1.24 (brs, 2H), 1.37 (d, J=6Hz, 6H), 1.45-1.73 (m, 2H), 1.87-2.15
(m, 2H), 3.10-3.60 (m, 2H), 3.70-3.90 (brm, 2H), 3.91-4.08 (brm, 1H), 7.01 (t, J=6Hz,
1H), 7.13-7.35 (m, 8H), 7.45-7.63 (m, 4H), 10.02 (s, 1H, D,O exchanged); MS (positive
ion mode): m/z 584 [Acid+1]; Yield: 87%; m.pt. 197.7-222.1°C
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a conmpound of Forrmula X with appropriate substitution)

was di ssolved in tetrahydrofuran: 5 nethanol (1:2)
woreootaee9and 1IN |ithi um hydroxi de (equiv) was BCOEER004/001761

The reaction m xture was stirred at 0 Cfor 12 to 15
SOAWME 14f ter conpletion of reaction, reaction mxture

was acidified and the solvent was evapor at ed under

B uSEEhRLAGR UF EphBofl o EgiuaRENCt . The  crude

duc mat ography (silica

gel ~100- 2(()1%&19 50% et h acetate | n hexane.
e PRl @f%w@oﬁn Houdie bt e tiopot Sabgme 1 Lo produce
uﬁﬂof ¥6rmula X with appropriate substitut dissol
2-(6-tent-but o%)/cgr bonylsnlet W?Pwas o Ved]ﬁltftrﬂydmﬁlran

mgh@ﬁlqi kiyﬁ) muxtpe-aagd HN l;thgm(l hydroxide (equiv) was added The reaction mixture

| h
was APIRREE 0 el oI SHARY WS B etiog birosstioueseesmmxtare was
acikhﬂé?d aindllﬂhe é(g[gen”t H)a,s efl]I g&%tél_g un%éf&red&e@ re@ﬁlre %’@et cilud%:f)roduct The
rgfeggo ¥g wag 31115{' &l Ry golgmn chl_quyato raglgy (sdu:a gelz—lﬂ)062® mesh) using

sy g@ﬁ < 1 G ey Ay e

YT o %’;)‘dx%f i -Zeﬁ?msz? 6. Yooy oo 3-(+-
ﬂ”ﬁb‘f%ﬁwg) %?Iﬁ’ e" sHEBURE-R1ogr Oﬂyé?g?}m?ﬂﬁ’}wﬁwow acid
"HOUSAALYRY,)ig 05y 1hQ h{fﬂl% g%g%gﬁg %’agsl nj 13 s, ol 153 (d,

bor ohydride (2 equiV)
J=f 28zt 3dphd. 65Thé9 (msZiH) 20 (damﬂamm;sa}m 1992, s(o (dd e15.6 &

6410, B TL R G 2P ova 2 a st 15D 4t (or eHineSe 20 (e, 1280,
79 CIEQUEIFI IR PR SitiSE idnrlﬁgddlzgﬁ‘j{)zfzéggé gwtg Q?e‘f& 2 sbe an

lent tenpérature. At the e sol ve
vvas evaporated to get crude product. The cr ude
product was purified by colum chronat ography (silica
Stgel: Preparatidlofroesipound sfFo2hfl£XiVy| acetate in hexane.
25 1H NMR(CDC13, 300MHz):8 1.02=1.06 (m 1H), 1.26 (s,
3H) Meth@BAL Sompblind XT¢31 equivPk r@'gydr
21 (dd, J= 1%@& 6Hz, ] o Sdm%,h%? %gry&ég ‘i‘%;%and
SO@umdzoaolyyﬂn% (4 eHy), was siged slowmn tw®. t8 Thrge figctions. TBHesulting

+1): Yield 87% 30
suengidn s SRR S inGlet ol Ao onof Reg Cepeplighin
tetﬂlhydmﬁ)ramwds adtedatorelyaf 0P@rand (hotidn mBtie mtﬂea?&dm 13 30

neck round bottomfl ask_ equi pped with a ref
hOEré ﬁ&@h%@i’leﬂt IEpRBHER: A S@dg@@actmesqlwﬁmae nvatpoxatedm get

ane WO 2004/ 299
el RS 0l S PRtk HafpiRteatyl Ailins SRop el anics set 100-
20Qudnteln) wWingR46 ethghatetate ImdiekandMat er (6 nlL) was added to
the reaction m xture, solvent was evaporated. Solid
resi due was dissolved in ethyl acetate, washed with
wat er and the aqueous | ayer was extracted with ethyl

'H ABPAREPIRCLTRROMHgh 1 §2=1.06 (m, 1H), 1.26 (s, 3H), 1.33 (s, 3H), 1.43 (s, SH),
1.55 (d, J=6Hz, 6H), 2.21 (dd, J=15 & 6Hz, 1H), 2.38 (dd, J=15 & 6Hz, 1H), 2.40-4.17
(m, 5H), 4.58 (s, 2H), 6.87-7.19 (m, 13H); MS (+ ve ion mode): m/z 685 (M'+1); Yield =
87%

Method B: A mixture of compound of Formula XIV (1 equiv.) and tetrahydrofuran
(4 mL, Dry) was placed in a 3 neck round bottom flask equipped with a reflux condenser,

nitrogen was purged. The reaction mixture was heated at about 50 °C and borane
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| ayer was washed with brine, dried over anhydrous
sodi um sul phate, concentrated. The 5 crude product was
w@eookfibeesd by silica gel columm chromat ography BGI/IRP004/001761
et hyl ‘acetate and hexane as eluant. Yield: 2.16 g
[
e ] DR R fibe ST IR VR R Vi gdded 0
theeeactipy mlbifllm a@ﬂVélﬁ vigs awaporat&de%lidl\temﬂydwas:ﬂnbnﬂvm 1&@1‘.@1 acetate,

d t t Ll t
el SV Bt S p ot Tt b Gt oy S Gpatee e organic
lay/Erew is8R&shb @ WithibHne! @1ddesvef Qﬁﬂﬁijouts‘%o e@g@ﬁ%}ﬁ%d 'cb‘l'f@entrated The

ydroxi de pellets (6 equi v) were add f eact
cryige prodBet vedsirawidigd by sdich gebeolamb lcbmmatdgmiﬁmmtngre&hyllhbetate and
h ﬁe%ﬁ&uﬁf ester hydrolysis, solvents were renoved and
e residue was 15 dissolved in water; the aqueous

ed with ether, and neutralized with IN
Yﬁy%?olcqmﬁéﬁm@g)&m d. The organi c phase was extracted
into ethyl acetate, and concentrated. The residue was
then purified on colum (silica gel 100-200 mesh). (b)
Step 3&1#P repaxasion of hreptiicaleiwn saliof Fovinula X¥It of the acid

(prepared by adding 1 equivalent |IN sodi um hydroxide

sol u@) o n) Tmsolatloiedf HVdpwiatkanah aratmeealmirsmfamt (161 wakMided 1N
Wi te precipitate

t 0. 55
iRl ed Sl et ety SR bion SErRICHASTERIBHS, A er the
co?rﬁﬂét@ USdrBNRIYF Kafal MRS RhactiGdid e%?arsn c?gl\réﬁgéj 8o 'crllr-%rclp $odium

| owi ng “conpound was prepare
hydm)(ctﬂamlbssl ® eqﬁlvﬁ 8Rre dildpd. Thé PoaCtidd way pheMykdd & stir at ambient

te@%@@g ﬂ‘e\{ ﬁ{;’ eﬁﬂ éﬁ %tglrh(grﬁgglggﬁﬁg}wm]s Ws¢ Feiraved and the residue was
dlé/sbivea q@ﬂta@ftﬁé 9@?360{3?%5/@[‘\9%%95@1{?9 i\éél e]rlgé %&B&@@ with 1N

hygrqggl@c_’agld( ﬁﬁhe olgon,lc phadb wais 8¥trfated idtd) e,thj& dﬁ@ta(ebﬁﬁd cotichntrated.
7ol ot burifid i Bitigy el | 1%2@86@?”11) ve L on

e%‘b mdé 589 (Acid+l); Yield = % mp. =189-204C
49 ( % 111261@2@19; SP@‘W"PB’f@@Fﬂ’@OW@@’lt obeﬁwé (preparsd by) adding 1

ethvaf)ﬁ@ﬁ@ rs@&lhﬁ’ﬁ}ﬂf u \[/549 as F@c‘iéﬁ"ﬂr u r g a% ]aqlfe:é.ﬁs Wtion (M)

of Formula Xl I
of hgldotidetaté (0. Shmwv)néNHMMec@&h%WdibﬂiﬁMdaﬂ'h{cﬁ wdasHltered off
e for about 7 hours. 5

r tirred.at roomt rrperat r
an&%va?lp] %%CWOI}S&%‘{%H @Blaﬂédﬁﬁ‘éﬂb‘kq%}@ pellets (7
eqw .). were added and the reaction m xture was
f ur tihefolawipg gempeundyues nrepgied similadyf or about 5 hours.
Reaction m xture was concentrated and the residue was

Hegtti sglsiupesnli of (QRSTR)7H B 4oflcopleangl]) dhe istipf dpetl 3pherlliph) (4-
hydiowymethylphenylamino)carbonyl] -pyrrol-1-yl]-3, 5-dihydroxy-heptanoic acid

'H NMR(DMSO-de):8 1.22-1.62 (M, 11H), 1.98 (dd, =15 & 8.1Hz, 1H), 2.06-2.16 (m,
1H), 3.25-3.37 (m, 2H), 3.57 (brs, 2H), 3.80 (brs, 1H), 4.43 (s, 2H), 7.03-7.28 (m, 12H),
7.50 (d, J=6H, 2H), 9.80 (s, 1H); MS (positive ion mode): m/z 589 (Acid+1); Yield =
31%; m.p. = 189-204°C
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I N hydrochloric acid. The aqueous | ayer was extracted

with ethyl acetate, washed with water, brine and
wa@leioedoqayer anhydrous sodi um sul phate. O gani cPCEHIB2004/001761

was concentrated 10 and adsorbed over silica gel (5%

nmet hanol - di chl or onet hane). The foll owi ng conpound was
wéd by foI | om ng above procedures (3RR5R)-7-[2-(4

f 1 uor ophen - i sopropyl -

Sﬁ@nényremrpgnme af pomp ool lf@mmnl@)XVa arbonyl) pyrrol -
yl J- 3, 5-di hydroxy-heptanoic acid Yield : 5g (84.6% 15
Ste pAlolompenmpaf Borioite. Bl al{ Isaghiw)rarsid ixfirecd TPOkydEoMloric

P ar B R o v gaér%%%dgé%d%wraw@mﬁbw 7 hours.
Af thblend o€fE4ENon), s§&lhﬁhtﬂ}ﬂfb>éﬁ@er uﬁesﬂ%‘éé (glr g{%ﬁtwé}%{if | and the reaction

tenperature for about” 2 ho I'um sa
mg@w}g ovasdutlier stirrad bfaro}dMatenmsrahHe) fatabduttfyh@ira Reastiori@ixture was

oo R sl RS GE RO GT Mo GortapsEommdscich het o el with
ll\Zﬁydm&lﬂoﬁ@ B¥iauTIek édﬁe@us\ﬂb?érqxzé%fex‘fjraégd ?v‘%‘ﬁ %—ﬁl ace-wtg washed with

foll ow ng conpound was prepared
Wplo bEHE PG Ariy sy anhﬁdsttsodmn( Qﬂqphaﬁﬂ)orzadlé la(yér was concentrated

anglgap gggd;wyfl ca I%e n@{? %B%Iyﬁi ?ﬁ V%‘/'ﬁl%lil %) yTl?Je @llowmg compound

wis-ptepryell b folloaphutaive pasdedurkll NVR (DVSO, 300 MHz): 8
1.135-1.179 (m 2H), 1.365 (d, J=6.3Hz, 6H), 1.752

(3le§ 7-[22@ opRenfB2- sopfShi-M hﬂe)j)M- ] 998
52( 1 004 ﬂ] s hy‘%g%é % u é)(wuﬁ [g%g ?gs ?ﬁw

Ylehi\ 5@4)346%)4 (d J 6Hz, 7.70 (d J=9Hz, 2H),
9.827 (s, 1H); M (p03|t|ve |on node): mz 603. 13

St¢pALE: ®refigration of disddiund s2lg of 8smPoiind ofPorfIZ 004 106299
PCT/ 1 B2004/ 001761 SCHEME Il Preparation of Conpound

of Rotoribeundof X0a @ &liv}, kQPh9iroRu SR RetHd1 Qf Qggafgyéﬁm

XVI 1] é45 nmpl es; prep ared according to pro ure as
hyar@m (BNg2 |eﬁuwétsoiu|t_1@n werﬂelme_deal afp DR Jengretatire@vabout 2 hours.

t ol ded
DiEi o Ectbol oy a6h R RRBI S Faborifig lierb pnder
redvicyd predsuae. ethieGeddnew§Dw bdd Mith. didthPletieX Idvie® iMBs.b %‘Eﬁgrd the

at reflux with azeotrgﬂc r enoval of water for about

PUZE ©FRSURG Tt & Yickhef 4-2a1% Bh)- ribe fotlewingssoomoued aspegared by
foan%QﬁoJejﬁb@édﬁre‘é’as extracted in dichloronethane. The

or gani er was washed with 1IN hydrochloric acid

Diaso\%v%g% %dﬂéjn} %(ﬁna e o ut I&’(’?&l@’l-g“ ne, drl ed
cardpRnlety ”BP@S&%? PR %@P’ %?7 '&ﬁydﬁﬁ%@zpatgm c
1H<NMRP(ID1\([S®J3O©QV[EI§}.§ 1.135-1.179 (m, 2H), 1.365 (d, J=6.3Hz, 6H), 1.752 (brs,

4H), 1.752-1.779 (m, 1H), 1.950-1.998 (m, 1H), 2.733 (s, 1H), 2.89 (s, 1H), 3.607-3.75
(m, 3H), 3.924-4.004 (m, 2H), 6.99-7.07 (m, 5H), 7.155-7.247 (m, 4H), 7.4 (d, J=6Hz,
2H), 7.70 (d, J=SHz, 2H), 9.827 (s, 1H); MS (positive ion mode): m/z 603.13 (Acid" +1) ;
Yield : 4.5g (84.9%).
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100- 200 nesh, 2% Et OAc- hexane). Preparation of

conpound of Formula XX A conmpound of Fornmula Xl X (6.49
wornmkaeR9 a conpound of Forrmula VI (7.14 moPE&BIB2004/001761

3-ethyl-5- (2-hydroxyethyl)-4-nmethyl thiazolium
SOHBNMEqI( 1. 298 mol es), 15 triethyl am ne (6.49

mmol es), and ethanol (0.6 m) were placed in a 30 m

P ﬁl‘atit{ﬂ Mﬁﬂpo%& Bf RoERMaSEK L he vial sealed
p y.

oper The reaction mxture was stirred at 70C for

abo To Jt-he react] 1 Xt yre was i
2ddetp EEpiflod 3ef QhBowldrrOGrRAIIED Sriales af B according
towadcetureGhl deyatbed i Tes Letgmﬁq,magmoa) whd 11 Wt €nemN80:438 (1985)
rine, dried over anhydrous sodi um sul phate, and™ ’

. b
IndelHensril p a0l &vag addpdacamnayad pf Bermeula Ve wmedes) mipatidie (0.02

tfd a Q hi ol um ilica.
BSASRYCL] KA 215 SRR SOLU SR rermova
ofRratpdoatbonn 406 6 oo ThelreattidroniRihe weklcod@natalatll ¥ esidue was
f Formyl a XX (4.62 nmol es) in heptane: toluene:
ex%@@tp(gﬁyn%pglpmr%?{har{q :Tﬁep)rg%laggd@@ vashiedrpathridN bydrochloric acid
. . . ' ' 4. 768 2

Rty 83 108 A B AP, Ao, o
coneanirated. Bhe waitle prddoct wisquirifizd oha cAomitogiaghic EBRmn (silica gel,

tio ] re was concentrated, ethyl acetate was

10@%@@&1}65&@4@@&(}-@@ i xture was washed with sodi um

bi carbonat e sol ution and brine, dried over anhydrous
Prepayationof compornd o FesmalaXXat ed to give the crude

product. The crude product was purified on columm

(si 14 eempeynd of 0B X6 (6)4UsinulesY, % @hipound oEFaneuld WII (7.14
o 2004/ 9 PCT/ | B2004/ 001761
8 i P R G RE i iRz Profisag (5298 mcases)
triethylaméeneounaneles); ahdeihansPb. (R Sbre blﬁ&@&%i vigl, flushed

dioxan (2:8) mxture was added 10% pal | adi um car
withsagemend the vial vgalgd pronerly. éBhe reactipnremtrt onas stitrad ar@°C for
enated at 40 psi for about 2.5 hours. After
ooy 4 PRER TR et iontatia® Rt Fo #baHe, e gnixiure was
waRaISeith WAl hg@bthiBriaBéld! p8ir Gk Watdd And BIHL, '@f&d W
concentrated wunder vacuumto give the require
ankyydgeiscsodiuph swphatm gnfl gpndeirated eaigias caude préduct, M teriglegpoduct

' f co und .of Far.nulag X : path a To a
wag pRREELS 8o S TRRHECosmp S e e Rp2oB T P oty
acdigin frehexagt. OC under argon, oxalyl chloride (2.0
equi v) was added dropw se. After the evolution of gas

Prépftatidd) oP@&ﬁPGﬂnd BEFS SRR m xture was heated on oil

bath at 70C Tor 2 hours. The reaction m xture was

bensnaofiondrbHATS Sog e, BERIAT, MR RIfenCleratigioturan
(4:5:0) wias addedfa compoand bf Formml BX (6.99 tibadles) @Hll pivalit Bcid (4.768
mn?o%gs%.e Q‘ﬁé m-li-)r(]t%re was refluxed with azeotropic removal of water for about 22 to 25
hours. The reaction mixture was concentrated, ethyl acetate was added, the reaction
mixture was washed with sodium bicarbonate solution and brine, dried over anhydrous
sodium sulphate and concentrated to give the crude product. The crude product was

purified on column (silica gel, 100-200 mesh) using 7% ethyl acetate in hexane.

-51-



10

15

. 20

25

30

reaction m xture was then heated to 70C until
conpl etion of reaction. Volatiles were renoved in

wo amyooad the residue was purified on a PCT/IB2004/001761
chronatographlc colum (silica gel, 15 100-200 nesh).

g%ﬁ?ﬂeﬁygg%%gggggggkz ﬁggygpared fol | owi ng above
AC et ﬂ) BESRMP‘S} g?%&%éhgncﬁ?f(@nnﬁla X%(I BO .8 g) dn n}ethanol dioxan (2:8)

fluoro I'SO
myttdreatvdsyddied ] Q%qjaﬂa@hﬂlydaﬂ{oh (3@)%' Waﬁﬁ% vV/lw)) "ﬂfeﬂ%bﬂu% tedction
tent-butyl ester 1H N (f 300MHz) ; 8 0-1.15 (m
myyfyre viasébfd{%enqtpﬁi at 40 ps3 ((rsabogq.% 5 houig (tgr thg kpactiopyas over, the

re%ctﬂ% rﬁ v@as %E%ed ?ﬁégglf eE érﬂfjt&e gesgﬁ&n% %],l.b@log Zfo'égeglgated

ur(dq:r va:lﬂ)lm 123 gi)ve!lthﬁ Sequined ZpH)d,ucﬁ wideh/w S8futtiter Well as such for next step.
7.18-7.22 (m 2H), 7.50 (d, J=9.0Hz, 1H), 7.69 (d,

Prpar4itn oﬂdd)np(ﬁuﬁﬁoi(ltbrnﬁﬂg}ﬂ‘%athlzﬂ) 11.02 (brs, 1H);
Ms (positive ion): mz 697 O [M1] +; Yield= 59%

Pr eppg athiaRoRbr £ 06w &.gﬂl (%ff Eﬁﬁlﬁ)@%ﬁ eql%l? gll;%ng%e)aq 0%C under

solution of a corrpo For mul
ardommixhlyl Eidonde{2e equiv) \EasﬂCMedvdﬂ)padsée dAfter the evolution of gas had
I et hyl am ne

ceS e MRS TN AB BRI WS heakiahen A biib ek 2Rt foy 2 v Thracion
migXe N ARNASH IE@%){?MQE'BM rés}t}lﬁ M&%g afed]-ﬁ) bld¥ne (dry) and added

resulting ‘clear s tiron was
at (ambllemlh eenyfeaatinreeto @koRitionolf esinel of foru1BTNY1 .1 @EiRYiifl8cnzene. The
5n E The reaction mxture was stirred at 50C to
re@‘é’@né’% e gias thendeaigd tp &05Ceuntil |C@1iiilplﬂ‘£15at1 @f tcaphien. a¥oletiles were

AP A I BT VB T5 St ontis o it s,
100e208rmesh).i ke falloweml eomapouai g fp%jﬁredsi@ﬁb#&[ﬁg?ﬂo%‘ g&&ral
prgffﬁ‘gl concentrated to get the crude product he crude

Ytfct was purified -52 WO 2004/ 106299

PCT/ 1 B2004/ 001761 by col unm chromat ography (silica
(6yfét[3-Aetrendhemismbany e - Haflnerepiepyl) eeizopopyl-# phenyéperrol-1-
yiFrelkyle)1- -dimanky ¢ d3pdoma-dal -qpetpacid deraduplestthi s

PR3 O 1 B3y 150930k VB el ) 4oy,
1. JSJﬁn/h*fﬂom%m' 29W(H&|J- =159 (féa OHz, 1H 2/ 2)35 2.5 (m, 4H), 335 (sept.

Z-di‘'met hyl -[ 1, 3] di oxan: acet'
=68 Hdi _y’st64e$6%|(m521£)4 mwmaar(mzﬂ) 30IB- WHS)(m88H) 77.18-882 (m, 2H),

75(16‘@0?'19%z 30, 316900 R el @ 1 Gl (351 g (ors, 1hD); M

(p&Sitive 13>n4*?1nﬁ26§3’50@£1\/2ﬁ)]+ Yiefd2 sobs s, 3H), 2.25 (dd,
J=15 & bHz (dd, J=15 & 6.9Hz, 1H), 3.35

Pr@ﬁﬁgﬁmn*]ﬁ@o&?%un&?}'Foﬁnﬁﬁ)xg é%&ﬁ’m QSl%Zn g H;35 4.15

TN Y T AT TR RN S —
(2.&8Iml) was added dusopropylethylamlne 24 mmole) and O-benzotriazol-1-yl-
N,N,N',N'-tetramethyl uronium hexafluorophosphate (HBTU) (1.2 mmoles). To the
resulting clear solution was then added cyclohexylamine (1.2 mmoles) in
dimethylformamide (0.5 ml). The reaction mixture was stirred at 50°C to 60°C overnight.
To the reaction mixture was added water and the mixture was extracted with
dichloromethane, the organic layer was washed with water, brine, dried over anhydrous

sodium sulphate and concentrated to get the crude product. The crude product was purified
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(a) To a solution of a conpound of Formula X in

nmet hanol and tetrahydrofuran (1:1) was added IN
whyanoed2boric acid (3 equiv) and the m xture SPCT/IB2004101761

anbi ent tenperature. After the conplete hydrolysis of

biﬂ %lﬁhﬂl chRfndt Qﬁf)l‘l}pgﬂf@a@é 1160986 n&)@va\lgs?negt I;b d%’og &H}%ﬂ%gtate in hexane.

sodi um hydr oxi de p 6 equi

Thefodloivang evaspauing rwastprepraesll atper ‘slnsbplemcol enperature. At
the end of ester hydrolysis, solvents were renoved and

(6 1o/ 3-Codohlxplcaplruniliy s DY AL tloriophadl)€X-isop Ry AR AR -yl
ethAI3- 2B ameds/Y, B](ﬁbﬂﬁ{ 4-yBMteReHEH @érk—lggﬂl es‘Jl:é qﬁﬁ i M-

hydrochloric acid. The organic phase was extracted

&Iy, 300aVBizy S 02088 émn%HhtOr%l e85 (ﬂihéHb dszoimeo\qmsm)

L YRR th Tradhy g B 2R R YT B 2. s, 3w,

2.89d) 0 Bt GH, 1Hf)ez as(dii (eren¥ sz, hynasids @&pél J—6 6,97, 1H), 3.69-
i val ent | N sodi um hydr oxi de sol ut i on) va
3. g%ﬁv&@e 33 -hhueBub) dilst4- Sh(m1N), 691 -629 Cmuﬁﬁhd’éﬂai &5 (m,

6H e te was obtai ned, which
vagﬁ@?gfy\éé?m\ﬁ%@ H%gﬁh&é{ogﬁ ous anount of water, and
dried in vacuo. 25 The fol | ow ng conpounds were
oIIo eneral procedure Hem

ted
P'% @%ﬂ’m aﬂetmld’fa &) 'Fg['Z‘“laﬂf X{| uor ophenyl ) 5-
i sopropyl -3 phenyl [ (cycl ohexyl am no)
car b@m )T%wab}tmq@a garepamg oy f amadg qugn@th@mi and tatrabjirofuran

(1 N%Q’Xg@cﬁﬁ{ hgﬁa cﬁ?ﬁg g&g ig E%u?' ?)?r?%?lﬁ 181’11}itug%st] ajl pﬁnwen’c

temp&@’euie 1Aftmx th& chmplétell@ycﬁol&ﬁs bfketdlhhe r3a01-13n3m?£ﬂlré Was cooled to
1M, 3,51 30 (brs, 1H), 3,73 (brs, 1H), 7.02-7.36 (m
0° and Sﬂ)@u{r'p@@@m@mlkqﬁs 8)V) wefeadied. [Theichelipn wab—lﬂren stirred at

a%rg 'rtébg%]e?%#e) ét tli‘lg ?E)C? 8R}p ysﬁer%y&r%@hs% S%Vft{tﬁwere removed and the

resadiet yaspdiesohledrin majercee hgmaoul 1aker was washed with ether, and neutralized
hy.dr oxy- hept anoi ¢ acid -53 WD 2004/ 106299

Wléb#lﬂ %&%@efalpae poid T fﬂrm@wasexmmtp aghyl atetate, Afl

i, s U T Sl o b

20@|ﬂ)qsh)2 38 (s, 3H), 6.94- 7.01 (m 5H), 7.08-7.20 (m
3H), 7.29-7.34 (m 2H), 7.56 (t, J=9.0Hz, 1H), 7.87

d, (b)J=6.TCHa,
( (p)g Sitive ﬁqglﬁ?us Sﬁ}‘gﬁn%fthgg%@% sAa%t:'%f thilgmg @&ﬁage&@l adding 1

eq@lg%mt, WY sefium Jrydrogidepmution) wgsh@lvé drépveiséne p@reatis soiutddn (1M)

To a lutiop of a ou
Oflgi:%r rru| a B?\/{ OF%(%&%@ W PIG%PIE%SP‘@&O @H@deﬁﬁng%%tered
waghesiowith cepioss aiﬁa@,ﬁllt bbedtiet, Aind @fied lif¥acuo43: 1161 (2002)
and J Org. Chem, 50: 438 (1985)) 10 in toluene (15

B1| z)g\rh?g?lﬁgﬂ? c&nﬁ&lﬂ?l@ wisle Sifep&iel Bl AviNe Ghove grgﬂgﬂa?ﬁr)owdure

Hemi calcium salt of (3R 5R) 7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-
[(eyclohexylamino) carbonyl)]-pyrrol-1-yl]-3,5- -dihydroxy-heptanoic acid

'H NMR(DMSO-dg, D,O exchanged, 300MHz):3 0.99 (brs, 2H), 1.2-1.35 (m, 5H), 1.35-
1.50 (m, 7H), 1.55 (m, 4H), 1.90-2.1 (m, 1H), 2.10-2.20 (m, 1H), 3.17-3.20 (m, 1H), 3.51
(brs, 1H), 3.73 (brs, 1H), 7.02-7.36 (m, 9H); MS (positive ion mode): m/z 565 (acid+1).

Hemi calcium salt of (3R,5R)-7-[2-(4-fluorophenyl)-5- -isopropyl-3-phenyl-4-[(2-
acetylphenylamino) carbonyl]-pyrrol-1-yl]-3, 5- ~-dihydroxy-heptanoic acid
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m ) and acetic acid (0.054 m). The m xture was heat ed
at reflux with azeotropic renoval of water for about

wa@l2a08/1662bur s. The reacti on m xture was concenPCEHIR2M04/001761

and the residue was extracted in dichloronethane. The

i e kL o ST

210) @r77dakyleH 6018 SOHIZUIBI ualgm(aa errlaro@cﬁ)masﬂ) 238 (s 3H), 6.94-
concentrated. The e product was 5%url

7-@hfendibd %p%?%(@d@qﬁ 26s1-34 G, 2yl J(Dd—?@HanHh 78704,

Jﬁt@ﬁé"ﬁg‘?@ﬁ d, gwﬁgwg7%m msmlvgoz {néz 601,340
[A&i®S8 |(;Yie@HR8Y. e pt{ 102562009, 7.81 (s, 1H). ). isomer
2. 1H NVR(CDC13. 300Mtz): 8 1.02 (d, J = 6. o Hz, 6H),

s&egwéﬁffpt, J =6.9 Hz, 1H), 5.27 (s, 2H), 7.36 (brs,
82 (s, 20 1H).Ms (+ ve ion node): m'z 309
o 9 f d of F |
peclfiglon of Copo L EUIRSIINE §o moles) . & compound
f la.VIl.(7.14 . | - 5- _
(2t E%ﬁtém%wznwﬁ“ﬁ“ﬂm%@a Ve Biols: prepaisg according

{;@ﬂee@r)e as dbddri®bdil Porl D&, 18:1481 mhy&iw@}g enbansgb: 438 (1985))
0.6 nl) were placed in'a 30 vial, the“reaction
gerie (hs el wip eddedragrompannd pﬁEomuda Ve moelas) plpendme (0.02

r ure tirr t 70C f
mBAREEL e RSO 98 B Pl R 8o Femova
of adgedoecibopt 4 ac 6 hatie, Tlﬁd'\l%act[ﬁn&hixme Was chaseneateWahdl the residue was
wat er, 6N hydrochloric acid, again with water and

eXBatRgIn dighlorameternooye Oagﬁlﬂydlﬁb@rs""@dmsmd withghbkdroehaetic acid
so}’@ﬁgu i AN ch@fb%ﬂ dlgt'hXﬁ‘ b‘H o%dei" gﬁ}',}rdgcpu% Ospmdsulphate and

was purtt on "a ¢f oma ogr

wa(ss:ohcmﬂra@dl Tﬂ@&ﬂﬂ@ﬁroﬂastf@'asl{ﬁ]rﬂf@d ele) c_h%rﬁitbgﬂ ;}Hl@%bﬁinﬁl (silica
Ld %@@ 3%)(49 2004/ 106299 PCT/ 1 B2004/ 001761 1H
g° @IQB pagsh, c-hexane) i xture of diastereoners)8
0. 48 J=6.9Hz, 3H), 0.91 (d, J=6.6Hz, 3H), 1.07

"HNMR( @@:HﬁOOMHz) 811.021(dq 80 96z, 93H), 2.1651)($ep2 J30.2xe pH), 5.26 (s,

2}1};235& Z o). 2%(}3}”%,81%)&1()8’? Qﬁ@ S0, tsoymel 2 - 53 NRCCDCL, 300ME): 5
Gy 1='z!29 Hzléﬁ)72 %gep%gl % %%%75 %@%2@07236 b5yl 0B, 782 G,

1HW$/I${+velornnodn)dm)(z 308 M433; Yibkdt )% Yi el d: 72%
Preparati on of conpound of Fornmula XXI To a sol ution
Preparfatiomof @omolidd 62 FormbuRsYXi n
hept ane: t ol uene: tetrahydrofuran (4:1:1) was added a

CONMROEGHHp AndFFFBkthala REX(@. @Qn%@s?%)coﬁ{]})@ug& X?F%r?mﬁ'&\fﬁj[ (7.14
4.76 8 mmoles). The mi Xxture was refluxed wt
mrgoled) Fopie-Sr éfhrbyta‘pxmhwlhﬂenethxirthlawunn Bonride P52990mmoles),

wicfibidine (G0 RGP Pad bbbt o B30 FERS et Pesiab i, the reaction
wasdRibiesd with Brespdhd Eﬁemlﬂﬁbﬁd%%eﬂb&pﬁ)%bﬂﬁ' Phe ARG InDBure RS stirred

dried over
at 70°C for about 12 to 15 hours. To the reaction mixture was added ethyl acetate, the

mixture was washed with water, 6N hydrochloric acid, again with water and brine, was
dried over anhydrous sodium sulphate, and was concentrated to give crude product. The
crude product was purified on a chromatographic column (silica gel 100-200 mesh) using

7% ethyl acetate in hexane.
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anhydr ous sodi um sul phate and was concentrated to give
the crude product. The crude product was purified on

W@ odoures20%i | i ca gel, 100-200 nmesh) using 7% etP@/T/IB2004/001761
acetate in hexane. 15 1H NWR(CDC13, 300MHz)

1%@&? mgkﬁﬁg—%ﬂzlﬁﬁ’ﬁé’f ﬁ@‘%@?e(é'&gf#(ﬁ%@ %9%’3}1) 0.91
(df 8 G589, DK (U5 610, 3T, (0. (4= 1, 3, 280 hepr, B30t 11),

2.52 bops 65817 A zpaé <d59ﬁrs4f{z$ Thhis 77 (R 7010 97H§,51fpn§ 33.44490=11.1Hz,
S AR 1§ B 20l 875759,

quwummmmﬁe)andmna@ammlgfwﬁu mzka XXI (0. 8g) |n
nmet hanol : di oxan (2:8) mxture was added 10% pal | adi um

PrephPativn Sdnsiun di Popmilla XK1e resul ting reaction

m xture was hydrogenated at 40 psi for about 2.5

hourg, 5 851h86n bPPorkRALX XA BYesy (:?B%ﬁe ft@lﬁgﬁﬁ' tgﬁlahd/dro furan

m xture was passed through ce |te an e res
(4slol)uwsmddvx¢a cempommt ofdopniuladXo@r O\vmmolss) ol pjiveléc ztdixia(4 768

mfpBfh). P B s el asstmic b G oBSaien ot ot 22 to 25
hoktd), , The. r%écﬁbnzﬁxﬁﬁ& w&ﬂoncént?ﬁe(( %thﬁ EQetatJ: v&%@ aﬁ&ed e reaction

1.43 (s, 9H), 1.47 (d, J=7
mixture wag dvaslsedwﬂz s<&hmnbrewrbopa9e 801121035111(1 Mne,lmalrm&ver

angy#_lﬁs SQ]lZgQIP F%Leflpg#f ?z’mg 9 a gg)r(cter'zl?r%tﬁg F&? glvgpﬁse crggg‘dgoggci{s Tbﬁ,f:rude
prdddict Was purified d)rDébltﬁﬁﬁ@ﬂlcd;%@ ﬁﬁﬁzdd\ﬂhé'éh)) U.Xllll |7% Ztﬁg@ acetate in

Preparati on of conpound Formul a Xa:
hexgneut i on of a conpound of Formula XX | (1 eqw v) in
benzene at OC under argon, oxalyl chloride (2.0
PH@MR(ﬁD@3,é@GhH{z]r8dp99 $.08 (Al 2HY, It he(sp¥H),Ut340R), Qf43Q(aS9H) 1.96

BT G e b (o2 i el e =P OBt FPTAE 0@k brl S OFtz, 1HD),
3, ﬂ%é}i J%ﬁ)r§@§gur9nﬁv 3<t75”3g8§b ﬁz1g~§a@?ggty%%d%ﬁ g}ﬂfy 0535 2.

he residué is dissolted
6. 8& 7. afriging i H). MSrpevatonmeoded: 1a/zs690uM o). oficlamiupe  of
Formula Illa (1.1 equiv.) in presence of

Prepaeitiopl ddoipouhnd obFopatR. XXE reaction mixture is
then heated to 70C until conpletion of 5 reaction.

Vol atd 4 @sutdifoflutRend Bf FagHa X'Xi bR ﬁﬁﬁétﬁ%lldfoxan (2:8)

purified on a chromatographic colum™(silica
mixiyge Yoo adiedHP% F&lbtéamacarb@n (:W%:Wﬁ‘béﬂ%deW) Hﬂrerradlﬂtlli@eactlon

asot of . a.co nd of la XXII
iRt e B iRl P oy ARGHRR 1t over, the
readtibs ﬁﬁi‘(@fbj\bﬁﬁ %i%béiiﬂ:hf&lgﬁ Selfte AR HR)re@iMng solution was concentrated

O benzotri az [-N, NN ,N - 10 tetranethyl uronium

UngerVALTYTe (O BNe Mﬁ@re(dl-ﬁ(m)ct (vthigh fwas fisther usadl astsach for next step.
. resulting clear solution is then added cycl ohexyl am ne
HNMR (06l $POMB z0t5 9ex5hY.05 anyvi), de21¢ D28 (] )H), TS (s, 3H), 1.34 (s,

3H), 1.43 (s, 9H), 1.47 (d, J=7.1Hz), 1.59-1.65 (m, 2H), 2.22 (dd, J=15.2 & 6.1Hz, 1H),
2.35 (dd, J=15.2 & 6.1Hz, 1H), 3.61-3.66 (m, 2H), 3.67-3.86 (m, 1H), 4.00-4.15 (m, 2H),
6.95 (t, J=9Hz, 2H), 7.06-7.15 (m, 7H) MS (+ ve ion mode): m/z 586 (M'+1) Yield 76%

Preparation of compound of Formula Xa: path a

To a solution of a compound of Formula XXII (1 equiv) in benzene at 0°C under

argon, oxalyl chloride (2.0 equiv) is added dropwise. After the evolution of gas ceases,
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reaction mxture is stirred at 50C to 60C overni ght.

To the reaction mxture is added water and the
wWOorookn0e99 s extracted with di chl oronet hane, theCDIRPAOW®1761

| ayer is washed with water, brine, is dried over

tHRRENCEHR Ui x G R0is k8 bR BR S AR @866» FGONGGRLN @ﬁeel%a&?onqgﬁ%ure is
d e p purirtie y

the crude 15 product. The cru roduct is
eapbratad tolirymess. oBeebidud i dissobred ¢ berlfe QDY) andes Bdded at ambient

N e LN AL G
[ 0 d ° . .
ISP Vs o BB IRIR P o i in

reectidnv )V daiilet he remxted id voSucsindrthe eesiiue 1Pl & chromatographic
After the conplete hydrolysis of ketal,

e rature.
°$W@f%§%%$ 10%2Q00pest)-s cool ed to OC and sodi um
hydr oxi de pellets (6 equiv) are added. The reaction is
Preparatiop ofrompomndfifosmula Eapgage bre. At the end of
ester hydrolysis, solvents are renoved and the
r esi Bue s¢lytion gSatarapbuind ofdoemyla Il {tidenmsle) ydimetslformamide

Cryan e s SaptpoteSpfmine ( Tuioni @ bowsptreret-eal NN N -
tetrith&n§t ﬁ%hiuﬁ?ﬁéxgﬂﬁmmgﬁﬁéﬁggﬁgﬁﬁ ?‘rﬁgg L.Qtrﬁgqegﬁﬁﬁf 02 @? :r‘%jsgging clear

is then purified on tog ic Cco
sofygion i9then 200 hvhex ylbhintq1 Zmmglespitsdisethyl fornardide (018 ml). The

TR I R
WAIEIORW B nARuANY BRSO afaﬁlo(rér%thaﬁ’% tt}gefér{g%;ﬂmvﬁégﬁ Q&Itlaghed with

(0.55 equiv). White precipitate s o
witpr, baneds diied ewes helty d3euswodinncopplots amhis cohcenfratd teget the crude
can be

e ey B B RS cpn v aeripan Ne o io-200
meAPddid 0 6@ 99 eRAT b BRE R HRMHE7 61
(3R 5R)-7-[2-(4-fl uorophenyl)-5-

P“SE?‘E‘E‘%?YWW?EM%E&“ ?‘EFﬁ‘Eﬁf‘%;%f%tx'Q-yLEBf anol ¢ aci ¢
ar -3, 5 ydro
(R BRy 7] Seotith A s Pt EC S e epalongt o

tetdah§drofuran (1:1) is added IN hydrochloric acid (3 equiv) and the mixture is stirred at’
| t hi ocar bapoy| oxynet phenyl) am no) car bonyl | - pyr

h hyl
a”ﬁ’bffen? ¥e-f%ef atgres Afgrifciessalets g\wﬂr@ﬂﬁ@n&ofd@taﬂ, theorrpbomutingate is

co%lg%?’t@%t:‘ 5,\50[5?'3?%11 ﬁ?{ljr%&r(fgg]ﬁéﬁét% 56 gquiv) are added. The reaction is then

stitredpr anbyibntIepp@bivte. 4AA{ the end of ester hydrolysis, solvents are removed and
pr opi onyl oxymet hyl phenyl ) am no)
thecrﬁﬁl%fhw dJlSSS e &1 watey| the gyusoes layelris sashddepitla atbix; and ischeutralized

Wi%m%@%%gg ?é&% ngg rg%ahié% ?ﬁ%ns_e gsfjl é:xcclra%@dsigtlote’thyjl (a)lcetate, and
concsopatoy Th3refienyd thén bdrifieiCdryd ElRORABRYAMIYERERY (silica gel 100-
20891%21%' )am no) carbonyl]-pyrrol-1-yl]-3,5-di hydroxy-

(b)  To an aqueous solution of the sodium salt of the acid (is prepared by adding
1 equivalent IN sodium hydroxide solution) is added dropwise an aqueous solution (1M)
of calcium acetate (0.55 equiv). White precipitaté is obtained, which is filtered, is washed
with copious amount of water, and is dried in vacuo. The following compounds can be

prepared following scheme Ib or ITa or both.
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hept anoi ¢ acid (Conpound No. 5a) and its hem cal ci um
salt, (3R 5R)-7-[2-(4-fluorophenyl)-5-

w0 s@pnoqyd - 3- phenyl - 4- [ 4- phenyl acet oxynet hyl  PCT/IB2004/001761

phenyl ) am no)

car bampys 196 g,phatgm c acid
(5R) ”%?z %ﬂ&ugr»%‘x g;)ar kj%pﬂo%yy ]?%pﬁ@wdﬁox&%eatanom acid

phen no)

Car b@mﬁ -Py2- (@ﬂu&ro)bhényff) 5—1 YhenfAeptanoi ¢ acid
r?%{gr 1B@arbgrﬁ6 yl8kenéth pﬁ&i?l)%ﬁin%)b’ﬁbéﬁyl{ pytalR-y1]-3,5-

5R) h

i sopr of{:') O{(éhél%)ﬂtg%}? anng ﬁ%%d oxy R;ea{l%w hemgjcaleium salt,
phen@R}iﬁh—ﬁ{g -(4- ﬂuorophenyl) 5- 1sopropy1 -3-phenyl-4-[4-

car blmwiohylpyymeﬂhylphyhs}l)mlﬁebbai’btdiyﬂwmﬂtﬂm15@d1agzdldxy.
( Conppeadic v (Eapcund Nd. aa)”umn itseHeditIvigal dalt, (3

5R) - 7- (4-11 ugropheny

i sop@gp‘ﬁp =513 (sl Proah?wll) Sorpnreryliopheay it !

phengAt y; &#p #BY yloxymethy phenyl)amino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-
car HPLCWFCI @lonhpopinil N, 5a)chridyt$rf®nycaiepmaaam c aC| d

- -(4%@0 rl‘l%nl % ES”I] 4- ﬂace xymeth
5R) qug a}i:i g?? ool % 915)1 J{)})’%ag Cﬁﬁﬁd ((ga:)n}lllr)rétfngl

Car PS di hdeOXy hept anoi ¢ acid
5R) rg1 UBR)-Hg2- (mﬁlbr@men 5. heplopal SpHsyaal s (3R

e@lc&lﬁaﬂ‘nb%& g mo carbo 1] p 011 3.8 dihydroxy-
Ici?@% % pyrrg%?'a P?ﬁg’og E%g roxy eplflgﬁm c gm d hy

( Con(BBuIHk)- 7—3@-(Nﬂuoﬂdphal)ylhﬁd1smephle?prphai}mélu[mlﬁlz(bylo;(}aﬁthyl
SR) -pheh)dninb) ceabapiepyitol-1Syl]-3,5-dihydroxy-heptanoic acid (Compound

| SO aitt MTasoakinn sy ohexyl car bamoyl - "phenyl)
am nQ) carbaonyl]-pyrro yl']-3, 5-di hydr oxy- hept anoi c

aci d3 b ﬂQ@TOPhQ%Xl) én@OPlpBylh%nh@mlér drisend¢atinoyloxymethyl
(3R , Phsmyl)amino) ¢arbanyllopyaspHdnyll-B,5dihydroxy-heptanoic acid (Compound

i soriﬁ@r?yt]h amilp&mmldmﬁm,saﬁtet hyl car banmoyl ) - 35

L&t S IPRORY-GRRRY Hﬁdqyadaw
e
5 R) p’[agmf: AcK (&“@pﬁ)ﬁﬁg and its hemicalcium salt

:O ﬁgRBRgs'ﬁ{) 3{@%@%&@%@1}’? nl%a!}&rSﬁlbﬁﬁPéﬂyl 4-[4-phenylcarbamoyl

car g*“ﬂ e R A B e s g ompound
(Corrpoun ﬁna? 1&1% 5 hem calciumsalt, 40 (3R

5R) (3R[ R ﬂ-{IJ(MﬂluowphétWI)é&soprogyl 3-phenyl-4-[4-cyclohexylcarbamoyl-
i sogjhepyyli a&nﬂ&i{ﬁﬂbbnﬁj péméIopy —Hﬂﬁfdfb‘xy—heptanmc acid (Compound

argwfé) -1~ la Sl i hyd hept aci d
car bony %zrro i hydr oxy- hept anoi ¢

O@n@benytl)sSﬂé@ﬁr@mﬂea -pirenyh i 4-m&hylyEbamoyl)-
ZOOMQ%MHWEIHCB&GWIM}3 5-dihydroxy-heptanoic acid (Compound

No. 13a) and its hemicalcium salt,

U)

(3R, 5R)-7-[2~(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4 -benzylcarbamoyl)-
phenyl)amino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound
No. 14a) and its hemicalcium salt,

(3R, 5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-(morpholine-4-
carbonyl)-phenyl)amino) carbonyl]-pyrrol-1-y1]-3,5-dihydroxy-heptanoic acid
(Compound No. 15) and its hemicalcium salt,
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(3R, 5R)-7-[2-(4-fluorophenyl)-5-
i sopropyl - 3- phenyl - 4-[ 4- (pi peridine-1I -

W@ 20080692b9 - phenyl ) am no) PCT/IB2004/001761

carbonyl] pyrrol 1-yl]-3,5-di hydroxy-heptanoic acid

5R) n? g T2 gq}ume% Sh%bﬁﬁlypglf’%ﬁ}ﬂl‘f F4-6pt0ridine-1-
ar ol— 6/1]53 5 ﬁlhﬁl xy-heptanoic acid
oAb RN ST S SRy

Xy heptan0|c acid
( Con@@u 5R)-7N@- (4-Zlﬂ7®or(&p‘lﬁnym-§ ivepiopsl-8iphehydal-[4-benzylamino
(3R, @Bhy@arhﬁmgéarbbﬁbq f?ﬂi‘@lw& J]-35- d1hydroxy—heptan01c acid Cognpound

| sOpNePYA) add REBEM caﬂn s£1%- hydr oxyet hyl') phenyl am
car bony{i} rro , 5-di hydr oxy- hept anoi c
aci U%Eﬂdﬂmophmyl)airdswmepsﬂe]wlmlybmﬁm(i;al t, 10

(3R, Igyoxpefiyl)phertylanino ptarbynyl }-pyrrol-1-y1]-3,5- dlhydroxy-heptanom acid
i sopiCompouBd Noeh&)landlts&e(rﬁedmdmamyet hyl ) phenyl amdno)
b I hydr ox tanoi c aci
Car gyér\;]a P Z% ?‘rg’é#%]’xyﬁg— 1 13 }E?ﬁ‘ygé'l [4- (2-hydroxyethyl)
( 3 R 3.5- d1hydroxy—heptano1c acid (Compound
i sopgrdpy Da Bﬁ]éﬁmca]&l‘{lﬁs%lg hydr oxypropyl  phenyl ami no)

car QQR}@Rl (40hu$ AASHEENAT A lpi? (3~ grox ropyl
E 3R %—;ﬁ %}é&aﬁff >y 3 %I%, roxy?heptj;n%cfgcld ((}llclzmgc})’und

i sopr opy Wcaﬁl thoxyrret hyl  phenyl am no)
car t(BR;dH)-?pW(MOﬂudrthdnyﬁ 55-165pRsN B treRPIPA- ARG EthB L) e thyl

( Cormpenylgmiy) carbdhyldpdrrb Pﬁ-yﬂefnj Qﬁﬂﬁlkdﬂ) Iptanoic acid (Compound

3R,
( I@Rmimﬁ@pglgerﬁﬁlwe{ ét hoxyrret hyl 20 phenyl am no)

i soprop

car BORIPRY T olucopiepy .  Ssbpmymi Sxpheipt-citborngichy

( Corphonyiaminkd card@nylgpghrol b-ytiedys-dittydraxy Issptanoic acid (Compound
( 3Rm)227a1{c]21{s(fﬂeiﬁlbalﬁihﬁp§myl ) - 5-

4- t hy
Lﬁg@%ﬁgﬁ%rﬁ[ (ﬂ-tli]l}/oro&e §11) SI ?s%g;o%%?éypr}rlgnyl 4-[(4-1sopropoxymethyl

car m%?%bomﬂlrpytr@l lsyﬁrmﬂwﬁsnxméwpmlccacwo(ammpound
andNgs, hepayalgip aits hem cal ci um sal t,

(3R 518)5 4. S0¥dohi yl-4< BRI

'CZ? 59 E\: ((%%Pgo}rygl PE@ g,bé%p Qﬁeﬁc@c%mpound
a%s hem cal ciumsalt,

( 3R.(§IR)SR -7|;[2 (@‘Htfo'réiSHeﬁﬂ')‘-%DYéo})fo%yl -3-phenyl-4-[(4-

[ SOﬂ[ 1110) ca. bonyl] -pyrrol-1-yl]-3,5-dihydroxy-

(r:n;: E}o gagi((gﬁhpgﬁ gy P%r)r&;alcggn ﬁaelbt anoi c

aci BR, GB ddr(d- ﬂ\koropﬂﬁmylauﬁd1s|op1$)pyBBnphéﬁ}QMu[l(m&?blbhexyloxymethyl

( 3Rpbéylataind) aAbdryliopyapslenyl]B; ﬁdlhydroxy-he%)tanom acid (Compound
I soPloopg) and-ighenidaldu(satcycl ohexyl oxymet h

h
gare %gﬁ} 9 ér(‘ﬂ B$luor ?P’]lyliﬁ sisapiep i brhedptlfhoydopamitdoxymethyl
lngbcarlzgl)yl adralilsylhd h-dibydiowyrhestahdic acid (Compound

0. 27) and its hemicalcium salt,
(3R,5R)-7-[2~(4-fluorophenyl)-5- isopropyl- -3-phenyl-4-[(4-benzyloxymethyl

phenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy- ~-heptanoic acid (Compound
No. 28) and its hemicalcium salt,

(3R,5R)-7-[2~(4-fluorophenyl)-5- isopropyl- -3-phenyl-4-[(4-
chlorobenzyloxymethyl phenylamino) carbonyl]-pyrrol-1- y1]-3,5-dihydroxy-
heptanoic acid (Compound No. 29) and its hemicalcium salt,
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(3R 5R)-7-[2-(4-fl uorophenyl)-5-
i sopropyl - 3- phenyl - 4-[ (4-cycl opent yl oxynet hyl 35

WO b@agb@nd no) PCT/IB2004/001761
carbonyl]-pyrrol-1-yl]-3, 5 dlhydroxy hept anoi ¢ aci d
(CO )_ I

HE%J g ngﬁ S 591' m&rﬁ A s
yrfo ﬂéﬂwénﬁhhwroxy-
Lz:’rr?rrmr s é?i ety and
MR SR)-710-(4-2BbropRenyl)-S- ia@ﬁoﬁﬂu:puéﬁyw[m 40

5 (3R IE@n-oZ éh ﬂ)héﬁ %HBB‘ @ﬁlﬁbﬂyl%{)ﬁﬁ)l 1- P]g -3,5- dlhﬁfdfoxy-heptanom acid

'SOp(FH?H y 414'&; eh nzyl oxymet
phen néor%%%fl ca?boarlrny p)grrnro 3, 5- d| hydroxy

hept BRI R)-At2-H-flaorapbend)- Nol.solﬁ@pyla?r}pherly‘&ﬂ[eh'clﬂaf@heﬁﬂxymethyl
sal t phenSBn\ND)2@E0h I GRAD1-PGT]-B B2ARAI0L Bk anoic acid (Compound
(3R, NR)327)ahaitéﬁe1frﬁdaML&ﬁrs@myl % h5 benzy OxynEt !
- met hox
10 Ipﬁgﬁ{}%gﬁ#%g‘if ‘g?% iﬂy&?ﬂérprppf\g/lﬁ-p@ns'l diltdydr oxy-
hept §bilemizephe l-drd]-B15sdihpdrospheptamoic acid
sal t(Conrmrcenémtx 3)[ emd(lwlfermmlapmaw ) - 5-

| SOpi3@) @xo n( en Iamr;1lno ’
SR R
(3R ltig 1calsrER sy ) - 5-

i ﬁ OpQ3RD3R) Hﬂg;{lhﬁﬂi{émﬂhe{l{yﬁ - Sk SRASIERTEL Ry -benzenesulfonylamino
phemy

car q%r Ozgcﬁrborgl]-%: 1- _yd]I %fséi rﬂ(l%( m)ﬁ’e p?paanné) ¥ Ccacé% (((‘jompound
%L S hem calciumsalt, 10
( 3R (5R)5R7) -T-22- (44ﬂﬁcbmph1myl)§1yko)pr®yl 3-phenyl-4-[4-(3-phenyl-ureido)-
- 20 i sophepylhmird) ketdphyldpltrét-134]e3, 5daHy 4rRT8 R%d (Compound
car tNdSl)M]) aﬁyﬁgﬂémﬂca])ﬂdn Salb- di hydr oxy- heptanoi c acrd
oun and its hem cal cium sal t,

( 3R &)51% 7[ B- 44ﬂ1ﬂqr91@13 espyhetysoprepyl-3-phenyl-4- [4 -(3-methyl-ureido)-
i sophepylpmz Ifi@l‘rbynyllrp[w(ml-berﬂzb§4ddmdmy-lﬁpmmpicammm®ompound
car H@hﬁlig} alpwshﬁmln:alyiu}n &]6- di hydr oxy- hept anoi ¢ aci d

25 I ! S he|in3 p%eﬁ}llluﬂf ?3 %enzyll -ureido)-
.(i’ o %%%%g %%%rh Al Ql IS diuriesmseatinnis aod (Compound

phe s hemlcalcmm sa t

car QS’R)SN) 40ﬂ1udr01¥H H}fng/{ B Pj genzy &11oure1do)-
( 3R Né‘? ylﬁ 9// Eﬂn% ﬁ?ﬁx%ﬁmp?j;blc acid (Compound
v Loy il o e s pepouid
phe uoropheny isopropyl-3-p eny -phenyl-thioureido)-
car paayldmpyy é@bordyiypirral. ByHlaH ?&%X %gﬁﬁ&'c%cﬂf('c%mpound

(Commum)iandl\ifg he%ﬁilal}%p(ﬂ)l éﬁietﬁyr)em;a ciums

| sorﬁ%éw 7§2F(ﬁgth5prophep§41)-(5slsnptolpyl -3phenydal)[4-(3-methyl-thioureido)-
35 phenylamino) carbonyl]-pyrrol-1-yl]-3,5- -dihydroxy-heptanoic acid (Compound
No. 42) and its hemicalcium salt.

15

Pharmacological activity

The compounds disclosed herein have activity as inhibitors of 3-hydroxy-3-
40  methyl-glutanyl coenzyme A (HMG-CoA) reductase, and thus are useful in inhibiting

cholesterol biosynthesis and/or in lowering triglycerides.
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phenyl ami no)
carbonyl ]-pyrrol -1-yl]-3,5-di hydroxy- hept anoi c acid

w@ Gmapaezed No. 38) and its hem cal cium salt, PSI/IB2004/001761

(3R, 5R)-7-[2-(4-fluorophenyl)-5-
| SOPTRAPYdm %OLQIG@ A¥dcribed Aerki 260G ¥dea i §h 920 HMG-CoA reductase

phenyl am n

enzantscssdy] asmpsqrrbled Iby;KL]boaet Bk didperioody g €P0: 210{ 198 ALl Hellar et al.,

SRR 5 O RSP o =

i sop P enyl -4-[ 4- 83 benzyl -t hi ourei do) -
phen e uctase isa rate imiting enzyme in the cholesterol biosynthesis,

Cﬁg:gﬁgﬂkhbg&®l%%e%i ] - 3, 5-di hydr oxy- hept anoi ¢ aci d
npound and its hem cal cium salt,

‘((go propy EA:?ZZ é}%ﬁﬁ %hﬁp nen tﬁh@gﬁl}ﬂanﬂﬁt%+ rC&AdB%NADP microsomes,

utflivéipyd. Q'P'UM‘ WC] HMG—COA as a substrate. The react
car bon - pyr r ol - 1° B di Ny dr OXy - %Eogtlgﬁ%rpgd glét 18 presence of

mM%LG f]nﬂ\/IME,a]Q:mMEEEIAI S thM DTT and 14 G-
6 b%Rhfc@) §enagg ng’é ¢ S lfg%nl(ng}/eﬁﬁlg 9}1an(t1|1ﬁtg]lgr e(aél}evglpnate as an end

prp(ﬂl&m Vi fICngietermmatlon the compounds dissolved in 1% dimeth lsulé“omde are
carbonyl]-pyrrol -1- yI - di hydr oxy- hept anoi c Z Cl
Pf%leelﬁﬁ&ﬂnw er m@;osams Fﬂt 3s7°ﬁ?efm 3Qindnutes. sal t .
Phar macol ogi cal activity The conpounds di scl osed
her efhe IR ay/for &{MG»(EQ& radictasdinbhititesinabt Brdtnedt¥ym8rard®d from

L R AT L L W CEONG

diﬁe sent RS aforaddgitar
" 20%2/ D aRoraRn Shifle LOUE cbiold edsgiéér%‘gsu 1 518%0n w2 ndfont than

at%@%a‘tﬁl 1§rﬂéhlb7(§1|n€@h@]GStﬁml aynthﬂ-ls\/lntbn@ reiMBo @ AS sraél Uﬂﬂha%@mpoun ds
dlsE gglﬁefgﬁ,l desc i bed b Kub et al.
OCFIRol o gy leﬁf a“(aﬁfﬁ%l'fg/ }J@r picroggme,gi ignificantly less than

atdBiastdierandnge BhtaRgySsubReste fEWTP3 R| c%%&&%ﬁg é%] éggﬁﬁe {I%e of the

reductase_is a rate-limting enzyne’in t
coppgaRdsirbibitpoternsy and a¢lgctivity gméerftbdn amvagamemnhmmon of

Ch&%?d\tlgﬂlgh m cr oson@%l?p h +1i%l|%§‘f “5{%\{9 F‘irh@ﬁc Mﬂﬂeﬁﬂ/&m@ws in

ext@ia Beasit calleellMhes & gunngfeS(mwaﬁ? aﬁwtﬁ ggyeﬁﬁ&mc e
of 100 nM KH2PO4, 20 nM G 6-

EDTAWhife thibptbdntanvbntioft s be@n%egdi")[@ég gsﬁjﬂgﬁ ItS e01 17c c
for 15 m nutes and quantitating neva as an
emppdiments, mrwmmodlﬁc@nonmﬂ eqmvelentsrvallll bta:ra,ppﬁﬂeﬁt to@lmre WRIRA in the
% di oxi de re prei ncubat ed
ot o B B o R i o Sep® offnkofcsewdnvemient cso
for HVMG CoA reductase inhibition in rat |iver

m crosone ranged from 0.1 to 0.96 nM The conpounds
di scl osed herein ranged from bei ng equi potent to 4

fold
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23
24
25

nore potent than atorvastatin. Some of the conpounds
di scl osed herein were potent than 15 atorvastatin in

w0 pivithod20ng chol esterol synthesis in vivo rat poOE2004/001761

Sonme of the conpounds disclosed herein have.intrinsic

Wi effigpce in human |iver mcrosonme significantly |ess
tha

N atorvastatin and are not mmjor substrate for

Bl T e X

atorvastatin in inhibi Ron of clglesterol synthesis in
rat primary hepatocytes over iphibition of chol estero
synthesis in 20 extra he cells/cell lines [e.q.
NRK- 49F (Fi brobl ast) and [/6 (Nyoblast)]. Wile the
present invention hagg riyged in terms of its
specific enbodi nents, cert% n nodi fications and

equi valents will be apparent] to those skilled in the
art and are intended to be iYncluded within the scope
of the present invention. -60 WO 2004/ 106299

PCT/ 1 B2004/ 001761 W Cllaommula |11. A conpound havi ng

the structure of Formulal, 2 RARZ 34RINR 5Y
6 ForgphaAmhcelitichlSy RdaptaBie Qulkd gﬁérhﬁcéﬁﬁgy Q&Jeﬁtaﬁﬁl sbfvrates,
phar maceuti cal | y "accept abl e sol vat es, taut oners,

r ac el@giosers, paacaagasaprre snantiomeps, pohrdingss, meebalites, godwnorphs,

ol hs 9 di astereoi soners or N-oxides, wherein
on TR R ersar W prides Whsiin " o 0 12 13 R1 can e
Cl-C6, C3-C6, or optionally substituted phenyl
(wherein up to thrgg 14O ubstituents are ipdependantly
sel ected from hal ogéens, yC1- al kyl, cyano, Cl/ 15
C3 p¥rTluoro : be o@tidﬁa;ly
substituted”phenyl (whererh upOHo three substitue
are 17 independently selected fromcyano, acetyl, or
optionally substituted am no,

R; can be C;-Cs, C3-Cs, or optionally substituted phenyl (wherein up to three

substituents are independently selected from halogens, C;-Cs alkyl, cyano, or C;-

C; perfluoroalkyl);

R; can be optionally substituted phenyl (wherein up to three substituents are
independently selected from cyano, acetyl, or optionally substituted amino,
wherein up to two amino substituents are independently selected from C;-Cg alkyl,

C3-Cs cycloalkyl, acetyl, or sulfonamide);

R3 can be optionally substituted C;-Cs alkyl or C3-Cs cycloalkyl (wherein
substituents are independently selected from halogens, hydroxyl, C;-Cs alkoxy and

protected hydroxyl);

Rj3 can also be -NRgRg, wherein Rg and Ry are optionally substituted C;-Cs alkyl
(wherein the optional substituent(s) is/are selected from halo gens, hydroxy, C;-Cs
alkoxy and protected hydroxyl);
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47
48

49
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18 wherein up to two am no substituents are
i ndependently selected from Cl-C6 al kyl, 19 C3-C6

weyokoad2ky| , acetyl, or sulfonanm de); 20 R3 caPChBEB2004/001761

optionally substituted Cl1-C6 al kyl or C3-C6 cycl oal kyl
(mhepﬁzﬂ”%; substituents are independently sel ected
fro al ogens, hydroxyl, Cl1-C3 al koxy and 22

pr ot ect ed hydRexyI) 23 R3 can al so be -NR8R9, wherein
R8 and R9 are _quflly substituted Cl-C6 al kyl 24
(wherein the optional substituent(s) is/are selected
from hal oggns,-( hydroxy, Cl1-C3 25 al koxy and protected
hydroxyl ); - 61 2004/ 106299 PCT/ 1 B2004/ 001761 26 R4
can be 27 RS NN-R6 28 0= 29 30 wherein R5 and R6 are

|ndependentl _ﬁgrogen Cl1-C6 al kyl or C3-C6
cycl WherRiR Rs a@l weilgteacndendy, bsdmgméﬁ “Gyajkylor C3-Cs cycloalkyl,

ar al onalwg,{b‘ﬁjcl{ﬁté lscH'bStlbyl nta’[E}? 81§bes|(t§u d fr &tg’dz from

hal o cyano, ona

( th[aﬂaa) gens:,p;ymo tdpﬁoﬁalbﬁsfubﬁtit@t@ﬂ £- c%%n%n @whél@ﬁqﬁﬁﬂ‘é%B ls¥bstituents

sel ected from hydroxy pr ot ect ed hydroxy

hal & H{dgmndeeﬂy éﬁl@qt%ﬁpmwyémyl profeeed hndrbuylg aikhadogen(s)),

up t i.nd enden 35 selecte

77 oreP SRR HSR B R e [R5 G it b fency
or aweidcded fomm S%Raccemm or CIONHRlP nRRSM R is Of- cé;hk%r aryl), or
al koxycar hgn R5 and R6 together forma

me MASF tpﬁﬁ%romethyl,cm& drs aterecapenynel Rh@tdeR@fag@thsr form a 5-7

Vmerrﬁérﬁbér@@ nﬂg Wb Mot o c§1af‘}[1 ello fé) s W %gﬁl 3]¥ e htero atom(s)

sel ected f nitrogen, oxy en an
can dveindspandentin sﬁld:(yechﬂbmtmttcbgeﬁ;bxvgﬁﬁ) and Eulfur,o r
tricyclic heterocycle having 40 one or nore hetero

at onr Ry cahbe eh BpieiallyRebeit@e@indfdS bi- 0t 48&Ric heterocyc dle having
i ndependent I{ 41 sel ected from oxygen, nitrogen X
sul o7 Of B1ode heterogsemen suhernimsaid heretotatom(s isd@e independently

SO S0 e o

per fihdependenkly lseleGibd ﬁ@nﬁhé‘l&éen@ hy@enx§0p &Y&ltéﬂqiy‘ﬁ}[éxyl af V&, alkoxy,
tituted aral kyf wherein

t
ng ?‘”{“ﬁ gﬁt‘é P&Ffiu% b‘eﬁd@m alkyl arebaCs eetlgallarh arx&sor optionally
hal QEesuted Xﬁ%lg?f W(]Swpe : ﬁ%%ﬁ@ﬁt%gﬁ a8 }qdep del%'%y 81598 from

cyano, or Cl uor oa
halogens, hydroxy, protected hydroxyl, C;- C3 alkoxy, cyano, or C;-Cs

perfluoroalkyl,

and the pharmaceutically acceptable salts, tautomers, racemates, pure enantiomers

or diastereoisomers, and solvates of the compounds of Formula I,

with the provisio that R; is phenyl only when (1) Rs or Rg is Cs3-Cg cycloalkyl or
phenyl substituted with acetyl, alkyl, cycloalkyl, hydroxyalkyl, alkylsulfonamido,
acetamido or (2) when Rs and R¢ together form a 5-7 membered ring with or
without one or more heteroatoms wherein the hetero atom(s) are selected from
nitrogen, oxygen and sulfur or (3) when Rs or Ry is aralkyl optionally substituted
with halogens, cyano, C;-Cg alkyl, C;-Cghalogenated alkyl or (4) when Ry is
optionally substituted mono-, bi- or tricyclic heterocycle having one or more hetero

atom(s) (Wherein the optional substituents are independently selected from
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47 and the pharmaceutically acceptable salts,
tautoners, racemates, pure enantioners 48 or

walc@gteneoi soners, and sol vates of the conmpouneST/TE2004/001761

Fornula I, 49 with the provisio that R2 is phenyl only

subst : t 31 xﬁ%ﬂg&c@ﬁh@@{(ﬁ&f (9 k%ioa RCY&% B&ﬁﬂglloalkyl of one
\51\% drto )tlymb karbon atioknsl €u40‘6 aﬂtzﬂnCde& ;y?]baﬁtgb taﬁynd@kbpmlbnﬂ%) s#bsututed
en et orm a menbered ring wt
or @ﬁgy@ fe”bﬁl& %IE EStIrfﬂé?né% %faﬂ%emFl@.Sﬁle@tﬁ@ from halogens
het gy
oL SHRrPIBENEBELAILE, IEQ, (HheD CPOSHiN ARy

and sul fur or (3) ‘wher R5 or i onal

'SUbSC% {%ﬁ%’ogen% I#thpﬁgﬁ(l’ ?ifﬂﬁm%lgigmc'lsogal ot

or tricyclic

o 56 aton(s)

are independently
/1 B2004/ 001761 57

optionally substltuted nono-
het er ocycl e havi ng oneggr
(wherein the optional

sel ected from-62 WO 2004
hal ogens, hydroxy, py
cyano, perfluoroal kyl of o™ 581\to three carbon
atons, Cl1-C6 al kyl, 3= ( aryl, or
optlonally substitutéd 59 aral kyl™ (wherein the

aral kyl substituent$ are | gﬁE ntly selected from
hal ogens 60 hydroxy, protec egilﬂ)ydroxyl cl-C3

I k C1- fl I k 12 A
compShaTRE R B eSS p?a@ﬁs&%?r&uﬁeﬂlﬁr acBeptabie solvages,
N- - Yautﬂm@fs ra@eﬂqa‘[’é@ gﬁlﬂhﬂoﬂg aﬂ@&ﬁ&@ccﬁh%%r%& sbibers,

har ma fca a

acceptabl e salts, y accept

sol \ImtdszhteS?pltodmgsrwﬁ\égDmdea:\ehabms pol ynor phs, pure
enanti oners, diastereoisoners, 8 netabolites, prodruggOtH
or N-oxides wherein OH 9 OHOH 0 10 Y = OHor O 1

Rl is Cl-C6 al kyl ,{%3- @ cy& oal kyl, or optiopally
substituted phenyll (whexein |t he
Y = “Non or 0
0

R; is Ci-Cs alkyl, C3-Cs cycloalkyl, or optionally substituted phenyl (wherein the

substituent(s) is/are selected from halo gens, C;-Cg alkyl, cyano and C1 Cs
perfluoroalkyl);

R; is optionally substituted phenyl (wherein the substituent(s) is/are selected from

cyano, acetyl and optionally substituted amino;

R; is optionally substituted C;-Cs alkyl or C3-Cs cycloalkyl (wherein the
substituent(s) is/are selected from halogens, hydroxyl, C;-Cj alkoxy, and protected
hydroxyl); R can also be -NR¢R; wherein Rg and Ry are optionally substituted C;-
Cs alkyl (wherein the optional substituent(s) is/are selected from halogens,

hydroxyl, C;-C; alkoxy, and protected hydroxyl);

R4 is NHRg [wherein Rg is selected from aralkyl, CONHRy (wherein Ry is aralkyl),
CSNHRy (wherein Ry is C;-Cs alkyl, aryl or aralkyl)]; -CORyo (wherein Ry is
selected from hydroxyl and —-NRyRy; (wherein Rj; and Ry, are independently
selected from hydrogen, alkyl, aryl, C3-C; cycloalkyl, aralkyl and R;; and Ry,

-63 -



25
26
27

28
29
30

12 substituent(s) is/are selected from hal ogens, Cl-C6
al kyl, cyano and Cl1-C3 13 perfluoroalkyl); 14 R2 is

wo@pittoeabd y substituted phenyl (wherein the  PCT/IB2004/001761

substituent(s) is/are selected from 15 cyano, acetyl

and t ]
subsE P P on - EHealsd B R of Mol b Sp e @0ELIR) wherein
t he the Betboniom(enti¢/sie iimdepemleatly esﬁlmﬂecf rfccml hﬁitmgems oxygen and
hydroEM Cl C3 al koxy, and protected 18 hydroxyl);

)3 e - NR6R7 vvherein R6 and R7 are optionally
substi t uéed Cl- 19 Co6_al (wherein the optional
subsRé 3 AXEIOEs| Si-&s élksyéwé c@ae@s pYQealkel @g@wllyzwbstlmted aryl or

LB (R B B8 LRSI Miona

( V\,hesubstltuﬁﬁ CsCaalithk@herein 2Re QHSHRRn(svre I’nﬁie{ieﬂf&ntl? selected from
%alk , aryI qor aral k)é(?fij] CORI.O (wherein RI1O0 is
deved POty Holoerés)], (qitfionally, sebstitaied amino,

R12 [ om hydr ogen,
aI k alﬁ‘:eﬁl1 tﬂﬁ,ﬁ&%ﬁgﬁgﬁ%ﬂ%%%%ﬂ{&% ?9?% ané Rl% and R12

X\Q n;gig ﬁ&@g%%ﬁgd%ﬁép%ﬁér%ﬁg IS 5’{21??5%%%3 sttitcllﬁgd gvcl)tixrgne or
het ano@thaiigss. vvher ein 26 the heteroaton(s) is/are
i ndependently selected fromnitrogen, oxygen and 27

4.sul pRdsmp o@ﬂﬂao@&dﬁ% foT1dndr RH&BIn lis gﬁelﬁll %Nﬁstlgﬁecg%/ tE%Pe or

cycl oal rﬁl optionally substituted aryl “or

[ whepeie uoHge 8igbEst i t uent s are sel ected from haI ogens

cyano, optionally 30 substituted Cl1-C6 al kyl (wherein
5.t he Aobwpoundevterdargsoicinti@pewheninl By is ¢Hfagireshehylom 31

hydr oxyl, protected hydroxyl, and hal ogen(s)],

6.0ptiA nahpgfurﬁmmsbndingtte @] i ln\OhereiﬁERﬁ§ ehatlyd, R5 and Rg are
trifluoronethyl and Cl-C6 al koxycar bonyl . A
conpBsEIEEn adragsn and phaiyhsubsi ll’ﬁhm?t}’ls phenyl
substituted with one or 2 nore halogens. 1 4. A

7. conpd eerEPeslacdending te cliimi Inwheroindtsds B-aRatyihepyleny |
substituted with one or 2 nore fluorine atons. 1 5. A

8. conphuedpaotiocdindingtto chilimi InwHervi Rqes B-aRdtylphenyl.
4-fl uorophenyl. 1 6. A conpound according to claiml

9. wherfecompiridsacphrdiigto cRImantdhdréin R8s 4&06@%@5% veI y’
hydr ogen and phenyl substituted wth acetyl.

1ocorrpaoumi &ﬁﬁ%%rﬁﬁl 119 cllid 1My Her¥H 86 Phéi1,ES; and
2-acetyl phen g8 A conpoand azccoréd%s,ng 5ta(1)1 §6a| m1

wher @ﬁpﬁCtR@lya iy@cogg@ @@d pHeapisubstituted with ewngrone alkyl of from one

acc%g to(r)lac;nqsl m 1 wherein R6 is 4-acetyl phenyl.

11. A compound according to claim 1 wherein Rg is 2,4-dimethylphenyl.

12. A compound according to claim 1 Whereih R; is phenyl, R5 and R¢ are

respectively, hydrogen and cycloalkyl of from three to six carbon atoms.
13. A compound according to claim 1 wherein Ry is cyclohexyl.

14. A compound according to claim 1 wherein R, is phenyl, Rs and Rg are
respectively, hydrogen and benzyl substituted with halogenated alkyl of from one

to six carbon atoms.

15. A compound according to claim 1 wherein Rg is 4-trifluoromethyl benzyl.
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1 10. A conmpound according to claiml1 wherein R2 is
phenyl, R5 and R6 are 2 respectively, hydrogen and
w@b@agbe2substi tuted with one or nore al kyl of PeDIB200001761
3 to six carbon atons. 1 11. A conpound according to
16 ai . , T
G ompou ot SanEhboRting & chifl { VIERRLRETRGY, B BLRplogether form
R5 ahd mRenbared fng withar twitheliyonehoranarg dnteasatoray whe!dheteroatoms

of fromithr to,six carban.atons. 1 13. A conpound
co oS FHG P Seei e R a it Thousfe PoisRgind suoha:. A
onpound according to claim1l wherein R2 is phenyl, R5
17§nd Oalp@mﬁ?fg@ﬂ@bi mherein Rygngt Relegetherdora pinearidine.
substituted with hal ogenated alkyl of fromone 3 to
1&i x Q&pppauad eneerding tpFlaim Lwhpisimis 2nsce tagethert form nairpholine.

1 wherein R6 is 4-trifluoronethyl benzyl. -64 WO
1920044 T0BROGPETHIABRNOAN OB 7 Ghertinl®, isAhewyipRynd Ry are

according to.claiml rein R2 is phenyl, R5 and R6

F oo ey B il BASSH Bebsprit Rtk S oiimier ey of om one
or ngysex Bieb&d /s Wherein heteroatons 3 are

selected fromthe group consisting of nitrogen, oxygen

220 4 AT SRR ) # My L.

accog dj |.aim erei n, R5. and t ther_form
212008 ol - Gicho M0 B80S et RO el o1
wherrespectiely,shydhepey bnd Rﬁn@ﬂ@léﬁ@oﬁﬁrﬁid@%ﬂ}ﬁﬁﬂ?m ively,
hydrogen and phenyl substituted wi th hydroxyl ated
22al kyA cohpbliices@ingdo @laif! lﬁvﬁé}\%\ﬁ% iQEH@I,. Bs 4R fare
conpound according to claim1l erel i'S ‘
4- hyespsstyyedy, iytroghe agd 4-(acktapdidoydhemytpound according to
claiml wherein R2 is phenyl, R5 and R6 are 2
23r es pecompeind, achyrdinggerlaind wherein R; is phenyl and Ry is 1,2,4-oxadiazinyl
4-(m'ﬁt h%I sul f onam do) phenyl . 1 22. A conpound
accd™@™y to claim 1 wherein R2 is phenyl, R5 and R6
are 2 respectively, hydrogen and 4-(acetam do) phenyl .
249 23 compHYGHRIIEEdD Mg Whereindaris phastybeed Ry 182,24

phe is 1,2, 4-oxadiazinyl 2 phenyl. 1 24. A
conpq%%zr?gﬁg%écﬁ %'di ng to claim1 wherein R2 i s phenyl and

R4 i 2.4-. 2 triazolyl phenyl .. 25. A conpound
25T A et afedrinRlS st sy 15 ) SRR s R are
and ripeaiely, Bydogaesid piehy. hydrogen and phenyl .
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-65 WD 2004/ 106299 PCT/1B2004/001761 1 26. A conpound
according to claim1l wherein R3 is al kyl of fromone

WO 0008186209 cycl oal kyl 2 of fromthree to si X BEr/BE2004/001761

atons. 1 27. A conpound according to claim21 wherein
R3 is isopropyl. 1 28. A conpound having the
structure of Formula Ib, 2 XJR3 3 Fl b\ 4 OICY 5
Formula Ib 6 its pharmaceutically acceptable salts,

26pharAvesspiuind atdoydiag eeqéiabl @haeinvR!ie alkyloftfedth 6ABoSix or cycloalkyl

29.

30.

31.

race tes pol ynor phs, pure enantioners,

di a ﬂ%ﬁ§°mﬁ€?ﬁﬁﬁﬁrtes 8 prodrugs or N-oxides
mhereln H9O HOHO1j ...... (.10 Y =CHor O11 O
2742 pycomppunacordng:ty fé%ml bwhereiyRyds ssppenyl , phenyl
|sopropyl and hydrogen, 13 respectively; 14 R4 i s

28¢1- @C%ﬂﬂ@&@@&%@ﬂwsﬁu@iwuoﬁﬁaﬂm}la§tubst|tut ed Cl-C6

al kyl (wherein the 15 substituent is hydroxy or

prot ected hydroxyl), NHRS [ff R8 is selected from
16 SO02R9, COR9 or CONHRQ (w is nethyl or
phenyl)]. 1 29. The conpdlnd gt ording to claim 2,
wherein R1 is phenyl, s [
hal ogen. 1 30. The ¢

wherein Rl is pheny stitute with one or 2 nore
fluorine. 1 31. The/conpound acclr di ng to claim 30,
wherein Rl is 4-flrforophenyl. -66 WO 2004/ 106299

PCT/ 1 B2004/ 001761 1 32. FHewopound according to
clai,m 28, wher ein R2 and R 5 are phenyl and hydrogen,
2 r dSphatmaseyeally a@gptabﬁéa%ﬁ%@ﬁ@puaé@bmpmahl@scdvaaqasm

2, Y& r%%rdaﬁes Cr§0 3%@ I@j}lé( ?Shre enégc?b‘%ner;_ Iagasfegémﬁ%%gs metabolites,

according to clai
prodrugs or N-oxides wherein

Y = /\)\/k)]\OH or _/ 0

Ry, Ry, Rz and Rs can be 4-fluorophenyl, phenyl, isopropyl and hydrogen,

OH

respectively;

Ry is C;-C, alkoxycarbonyl, optionally substituted C;-Cs alkyl (wherein the
substituent is hydroxy or protected hydroxyl), NHRg [wherein R; is selected from
SO2R9, CORy or CONHRy (wherein Ry is methyl or phenyl)].

The compound according to claim 2, wherein R; is phenyl substituted with one or

more halogen.

The compound according to claim 29, wherein R; is phenyl substituted with one or

more fluorine.

The compound according to claim 30, wherein R, is 4-fluorophenyl.
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1 35. The conpound according to claim2, wherein R4 is
-CORI O wherein R10 is hydroxy. 1 36. The conpound

wae@andizog to claim?2, wherein R4 is -CORLO WhRCEIBROKRI/@1761
is NRIITR1I2 2 (wherein Rl11 and R12 together form5-7
menbered ring with one or nore optional 3
het eroaton(s) wherein the heteroaton(s) is/are
i ndependently selected fromnitrogen, 4 oxygen and

3% ul phercpmpourBizaccdidengao klaim 24, wieein ®,ngd Ro aed FHeAY1Znd hydrogen,
wher ej ntR4 IS -COR10O wherein Riois NRI1IR12 2 wherein
R11 "SRE° Hf&"toget her form norpholinyl. 1 38. The

32C0 und according.to ciaimz wherein R4 is -CORI O
wher S ORPEUIdACKpingra slams 2, whreinRapa €1-4in alkh 2
together form piperidinyl. 1 39. The conpound

343 c c g icAyPPYdAcseTHing to Glhish 33, IFrein & iciemopYiher ei n RI O
is NRL1IR12 2 wherein R11 and R12 are respectively,

33y dridg&pmaerdeseadmeds kigim 2 1whgeinRads <6@Bautdrein Ry is hydroxy.
according to claim39, wherein R4 is -CORLO wherein

36R| OTih§ CRRPOWrPil@COQh%@r@WW ﬁlWhQiﬁm Rz ~&IQ@R o wherein Ryg is NR;i1R12
res 2 , r thyl. .1 41. The. conpound X
accor g%rﬁlée[{k% e leg%q%eeﬂj\/\eﬁ Q?Heﬁ jlj?ﬁielméj °I9 WHRANE{ 9 TRgTe optional
i s NeleroaRbEs) Rheiarthe hetRloawnds)Ré/Areindefef8REG dedelel from nitrogen,
hydr ogen and &1 1 42. The conpound according to
ol 2RV SOGAUPRIN Ra 15 -COR O wherein Ro is NRI I RI2

372 v\ﬁ rein Rl](1 and R12 are respectively, hydrogen and
phe 5? compound apgrding 9 lHm Bovesrein iy i o CEMRap mherein Rio is NR R,
whe kv, iaid REBEGMIES 1 1S NRLIR12 2 wherein
R and R12“are respectively, qﬁylc/)(%ﬂggen and aral kyl. 1
3844. ThEGorURAYLS @R L: -abm 4 erein R4,
R O TR B BE & ra R kils SORRRREID 1y i R R
ar e whetsppeR iané Ry, togathkr dgempipertibgnzyl . 1 45. The
conmpound according to claim2, wherein R4 is -CORIO
ot i WAl 1 SO iy
2oog’ﬁf‘trﬁt’s"\z/‘g@)‘/1 }2|%§%6Bﬁ°éb%¥£’d@g&%?ndrﬁe%%ﬂund
acco&xfldi ng to.cl aigin 45, wherein R4 is -CORI O wherein
R O 1'§° pd accomling i clapp 3 Wherin Rais —§PR 10 wherein Ryo is NR; Ry
r eSRREkine} ¥nd 1Y AFOY§Rc My, HY &l 7. The
conpound, accor%i ng tgﬂgccl al’rqnlyfz,()g%&e&%de?ﬁﬁ 24 is NHR8
41 WheTR) BnPbuh® s bRl o o1k 0 Agcordin
claim 4}1,3%%&@ n I%f % rﬁﬂlzggvh\%ﬁg}%ln@%ﬁﬂ%w Yieve I?%I\RI?“RIZ
49. winreindonprelid asecespediively, hpdrogai and2rywherein R4 i s
NHR8 wherein R8 is CONHRO 2 wherein R9 is aralkyl.
42, The compound according to claim 41, wherein R4is ~COR o wherein R;g is NRy1R 5

40.

wherein Ry; and Ry, are respectively, hydrogen and phenyl.

43, The compound according to claim 2, wherein R41s —COR o wherein Rj is NR; Ry,

wherein Ry; and Ry, are respectively, hydrogen and aralkyl.

44, The compound according to claim 43, wherein R4 is ~COR ;o wherein Riois NR[1R;

wherein Ry and R, are respectively, hydrogen and benzyl.

45. The compound according to claim 2, wherein R41s —~COR o wherein Ryois NR; 1Ry,
wherein Ry, and Ry are respectively, hydrogen and C5-C; cycloalkyl.
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1 50. The conpound according to claim49, wherein R4
is NHR8 wherein R8 is CONHRO 2 wherein R9 is benzyl.
wa2®1/106Bbe conpound according to claim 2, wherRCTIHRA4/®1761
NHR8 wherein R8 is CSNHRO 2 wherein RO is selected
fromCl -C6 al kyl, aryl and aralkyl. 1 52. The conpound
according to claim51, wherein R4 is NHR8 wherein R8
is CSNHRO 2 wherein RO is selected from methyl,
4pherPie aapobedhaegbrdidg Ilaichhds, whep@uRnds aCORGHgeit R ;o is NR; R},
claim 28, wherejn R4 is CI-Cﬁ}ﬁ#koxycarbonyl. 1 5&.
The ¥HEB&Y a’é@éaraa? E§PeCEvVely-divrrassn agtheiclahgxytg i s
met hoxycar bonyl . 1. 55. The conpound according to claim
453, MirsoapRuIgiadeerdgie e elAia 2o Bgien Ry is NHReehereimpo iratalkyl.
according to claim28, wherein R4 is optionally
48 ybstherompauir acegrdingdyclaip 4fnwhesein Rags ]eIHﬁ\alwherein R; is benzyl.

substituent is hydroxy. 1 57. The conpound according
440 clhgicermeundgrepiding tRelaing 21 whendinduyie NAIRs. wheteih 85 iSTBONHR,

conp@%g ofo [ to claimb56, wherein R4 is
2- hy ro%?e %%#gkﬂ% 59. The conpound according to cl aim

6, erein i.s 3-hydroxypropyl. 1. The conpoun
SOZCCOI‘ icﬁglp? %n%gafcg?rﬁwmfg?g Cm i 21' ‘ﬁﬁ%ﬁmié ﬁk@s \)Oﬁ’ﬁeé‘? 8 )jd-ONHRy
I s selepeit 8dis tEnkylom COCH3, COPh, SOQ2CH3, SC2Ph,
CONHCH3 and CONHPh. 1 61. The conpound according to

51c! aiThe28mpwhier Rtsvdikg tb $1a8RL! FRGLIIR SYREIR iR Rl isESNHR,
al kyl. 2 wherein ogptional substituent is protecte&
hy drgBeyiin Re isselegted fosntt-Realljyloapyl anshasilkyl ng 3
of -OCH3, -0C2H5, -O-n-propyl, -Oi-propyl,

52, 0- chhelcompeid accordingtp cigiug 51, whetein Ra i HRE yiherein Rg is CSNHR,

- 0- | ot I h b I,
-0-ﬁ%ﬁﬁ%x&%gﬁﬁ§ﬂg3B§H§%8ﬁ¥%§$$“ﬁ%%@ﬁ%%ﬁ%phenyl,
-O - O COC2EDL, - Q CO- l., -0- |, -0-

53, Go N I GEI0E B PR 0 B B G- ELR BPICHoRRH
-O H- phenyl , - | ,. - O CONH i di nyl d

4. 0. TRt agrcing T TR L SR R AP RfrceopyL
(3R.5R)-7-[2-(4-fl uoropheny] )-5- . .

B R L At e e————]
cZ?ag;gzz- I?}oﬁyl;yl?EB,5-d;¥§§?o§gjheéﬁgzoic aci d

26 ConlB5§ P‘%“.d aggording taplampd 8, witescin By i3 qpgipadlyesystitutsd Ci-Cs alkyl

isomﬁﬂoﬁioﬂﬂ%ﬁiﬁtﬂér{t(éiﬁfo%zﬁ' phenylamino) 5
carbonyl ] -pyrrol -1-yl]-3,5-drhydroxy- hept anoi ¢ acid

57( Cormpe ¥Rt i agaor?i_ﬁ%_ef%:}aﬁf‘)% & fﬁ'%l( e 1‘48%%%?}%}}}3}1) -5-

I sopropyl - 3- pheny 4-acéty enyl am
car = DT, | - - ' [ gxy- anoj,c,aci d
8 Comae ot el Yo i o Bt R TERAERNGH -
59! SORHQ Qéﬁl‘lﬁ(ﬁfnﬁ *A@&%&hﬁ' i glgi’mA'Sé:j W e%eri]ﬁ/ 1{? Ps%%&d%glyg?gpyl.
60. The compound according to claim 28, wherein Ry is NHRg wherein Rg is selected

from COCH3, COPh, SO,CHs, SO,Ph , CONHCH; and CONHPh.

61.  The compound according to claim 28, wherein Ry is optionally substituted C1-Cs alkyl
wherein optional substituent is protected hydroxyl selected from the group consisting
of-OCHs, -OCHs, -O-n-propyl, -O-i-propyl, -O-cyclopropyl, -O-CH,OCHj3, -O-
cyclopentyl, -O-cyclohexyl, -O-benzyl, -O-chlorobenzyl, -O-methoxybenzyl, -O-
phenyl, -O-chlorophenyl, -O-COCHj3, -O-COC,Hs, -0-CO-benzyl, -O-CO-phenyl, -O-
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WO s@phnaeqy? - 3- phenyl - 4- [(cy I

O oo 30 Ui b WK

9 carbonyl]-pyrrol-1I- yI] 5- dr oxy- hept anoi ¢ aci d

3, i hy
(Conpound No. 4), 10 (3R 5R 2- (4-fluorophenyl) -5-
c I
h
[

di h
) - 7- [
ohexy am no) 11 PCT/IB2004/001761
carbonyl)]-pyrrol- 1 -yl]-3,5-di hydroxy-heptanoic acid
(Compound No. 5), 12 (3 5R)-7-[2-(4-fluorophenyl)-5-

i sopropyl - 3- phenyl -4-[ (4 13

trifluoromethyl benzyl am no)

car HeOrplyidinply FO-GONH phbn 3, §-GONHIb Y -OETOMAG yeidasH fnd -O-

(gﬁg'}f Hndll\lo 6), 15
(3R ‘Pf@’(4 fluorophenyl) 5-
i sopropyl - nyl - 4- (nor phol i ne- 4- carbonyl ) - 16

he
62pyrr‘%F°‘PPW}1 ‘Ehls Hf hydr oxy- hept anoi ¢ aci d (Conpound

% 17 3R 5R)-7-[2-(4-fl uoropheny lI#Z)
is orﬁ? PR)-7 i ﬁéhyrophe-g]@ é@ﬁcpmpmdr-")rp}@ayl E@Iayetylpaenylammo)
pyr rceronylirpymg 5ylh3 ysapxrbeptanmié acid (CangcBodplou by
No. §1>\’5 Q?(B fﬁl% P § Aisctﬂr %%%Hyl 4? [(? -acetylphenylamino)
I SO .

WI‘ e ésnﬁ ovnmw 1557 (mpugd NogZ)s
hydr(ﬁi%ﬁR[)‘réf[tZdﬁdﬂuoroahmdfl) Qillsc(p@qmﬂ)éhpiﬂnﬂm [(4-hYstylpBenylamino)
( 3Rcampayl}-pRrrdld-H1]-Gef- dlh?ﬁmdf herfianoic acid (Compound No. 3),

' SOEZQIQ 7?[(2j RE-?ln | I§4 %} ?Pé')l -3-phenyl-4-[(2,4-dimethylphenylamino)
car 58 y]Il 3§§/TSX¥I ERINoRAFhEanoyné Nopd),

aci @K, SRWQMd-ﬂhbropﬁéﬁyl) £3sopropyl-3-phenyl-4- [b(cyclohexylamlno)

( 3Rc@f&nyﬁ)ﬁp@n@ﬂ‘lf}Jl]U@S-QBB@ﬁMJy)hegfah&e RERREbmAoRE0Y 154

ggﬁ ﬁlaHInophen Ia 0).
car YR/ 4§P91’PP]9‘IUJYD35 BSQE’FCIW&ﬁmb nedpl(4noi ¢ aci d

ylbat langryo) carbonyl)]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid
(3R( @mpqﬂﬁiﬁxﬁ)fluorophenyl) 5-i sopropyl - 3- (4- cyanoph

enyl( %ﬁ %ghéﬁgﬂ : 52‘%523%) P%ﬁﬁ%{?@’%&e 4ycybony)-

i so(ﬁIb@&) 7-82hfingiopHenfy- Scasolpmpyph@hyﬁ})lar(pﬂﬁhdméﬂ -carbonyl)-
car p;mle]] yIpBrs- dlhydlroxjr heﬁ:‘arﬁndadﬁd!dlcﬁ%pbuh@moaggol c acid

% %ﬁg ug rglgﬁn% ippyopgl-3-phenyl-4-[(4-
i s,oggfc Iﬁ)r aIyn aafb%ly redt-Bytqislngeyy baptaneic acid
car paung Nor &1 1- yI] 3, 5- di hydr oxy- hept anoi ¢ aci d

33 (1@05'99}3 eny§45 180 rop

(3 %&n%ufggjn}ﬁﬁnﬁlb%%ﬁ% chib n§1§ %{gcéléplfrﬂ % % EL %ygroxy thtanoic

phen g%?%%ﬁ%? 2% %%xynethylphenyl)an1no)carbony|] pyr

ol GF, SR L8-6h-Biirypireoyd)-5-3epriepapiongl &t et hminshenylamino)

|\|o ca@‘ac)n,yl] mo%}ﬂpadldﬂww -liRpBhbid20134/000btid NS.713),

| so r R }%I}f:r Olﬁt%e nXpr?)py? 3-(4-cyanophenyl)-4-[(phenylamino)

or o :%;2 &P’e YIQRY ll}gatanow acid (Compound No. 14),

car BRSR)} 7[R ﬂnllorbp @@3 wogioByIds-pHetry\ @4 RRBb £yphdfyl)amino)

aci carbdagTRsod 1 N91-3,4@hydroxy-heptanoic acid (Compound No. la),
(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-
acetoxymethylphenyl)amino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid
(Compound No. 2a),
(3R,5R)-7-[2-(4-fluorophenyl)-5-isopropyl-3-phenyl-4-[4-
phenylthiocarbamoyloxymethylphenyl)amino)carbonyl]-pyrrol-1- y1]-3,5-dihydroxy-
heptanoic acid (Compound No. 3a),
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40 (3R, 5R)-7-[2-(4-fluorophenyl)-5-
i sopropyl - 3- phenyl - 4-[ 4- oct yl car banoyl oxynet hyl 41

W b@nast 0289 no) PCT/IB2004/001761

carbonyl]-pyrrol-1-yl]-3,5-di hydroxy-heptanoic acid

(Conpound No. 42 5a), 43 (3R

5R)-7-[2-(4-fl uorophenyl) - 5-

i sopropyl - 3- phenyl - 4-[ 4- phenyl acet oxynet hyl 44

phedgﬁﬂﬁ@[{%ﬁ%hﬁhﬁ% -5- isopropyl-3-phenyl-4-[4- p

PY rgr&piomnyl BYY camedH 3o 3 —@ﬂl%%&%

No. If 4 ouﬁﬁN}gp&ﬁ, % 7)/[2 (4-fl uoroph]gnyl) 5- eptanoic
oprop 4 47 phenyl car banmoyl oxymnet hyl

phe a5§a-|7r{8 (461%05&1?911511 iserspRyl=3yphengl-4; %pﬁy@a@moymsymethyl

hept @rllanam)dsa{b@émlﬂr@m Kléll] -37alihydoxy-Beptanoic acid (Compound No.

5R) 5?)[2 (4 f | uor ophenyl ) - 5-

:O:;gr{g fgg-n. flggﬁr( f@i‘) %eﬁl‘r% k)?lxﬁl Bﬁény¥4 [g-phenylacetoxymethyl
yl ]%% )g dr oxy Aot d - astt y TESHBERIARPIR@cid (Goppound No.
8a) 2 (3R, 5R) 7-[2-(4-fluorophenyl) -5-

i SOBRYR)-BPieftydropheh - iss 3opropyi- Nekdngky et hyl 53

phe mitknacaruaoyloxymethyl phenyl)amino) carbonyl]-pyrrol-1- -y1]-3,5-dihydroxy-
car mepmhdlc aMﬂ(@bmbomh]No’w@y di hydroxy hept anoic” aci d

7'\F2r(4ufg¥% yw E?OP@Bblr% nyB4frbeyaoylpxymethyl

[ 4 mﬂya)aﬁmzp)%rbynﬂhpm%wl&ﬁyﬁ@ xphemigiojc amd ((mpound No.
car i§ }ayl] pyrrol -1-yl]-3,5-di hydroxy- 57 heptanoic
aci (é @KSPPW §p1{)§§i t3-phenyl-4-[4- -isonicotinoyloxymethyl
5R) Ker[ﬁgﬁ %({;ﬁenyﬂq @ yf C%lpg%{mpepg@mw acid (Compound No.
phen ’)am no) carbonyl ]

- py (3R SR)- 2} (4ahoraitlensl}-6sopbami eyl ac [ 4lp{Gaamound
No. ylcafbainbykym6thyl@enyld Bhinb) babésylf- ﬂ)ﬁﬁﬂ-qp;ﬂigxl-alhyﬁirox

I sopesadic Em@t‘@tﬁﬂ}bguﬁdf[\ﬁ)- q:(yggl ohexyl car banoyl = 62 phenyl
am rop)ﬁgrol 5- di hydr oxy- hept anoi c

aci égﬁii@r{é A&S’ nylydis OPTBEIyl %}Pileny -4-[4-phenylcarbamoyl
5R) pber[yk)a@mob p@f@p@é}-,gﬁy}l)l -4]-3,5- dlhydroxy-heptanom acid (Compound No.
i soptapyl - 3- phenyl - 4- [4 nethylcarbannyl) 65

phem )5@7] )(4(‘}?:{ p 1so o henyl-4-[4:c arhamoyl-
pyf)ﬁ?ézl) f %1-] g%}%l 1]068% %ﬁ@ompound No.
i sopropyl - 3- phenyl 4 [ 4- benzylcarbanDyI) 68

phe(BR, S&A7AA@)(4-fluorophenyl)-5- isopropyl- 3-phenyl-4-[4-methylcarbamoyl)-

c ar bkmmyll)]imhmb mboﬂqubgrr&lsylps Isydinmmhl@a@maw deid@@ofhpound No.
und No. 69 14a)

5R) % (7%_ r ophen

i so gv 2 rophe / % pgwlﬁrféleayldw%b@wﬂfarbMoyl)

phe c&glaqrblg)]anol- -yl}-3,5-dihydroxy-heptanoic acid (Compound No.
-yl ]-3, 5-di hydroxy- hept anoi ¢ aci d ( Conmpound

(3R7 %R} 5)[2 (4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-(morpholine-4- -carbonyl)-

r;?;:nyl)ammo) carbonyl]-pyrrol-1-yl]-3,5- dlhydroxy—heptanow acid (Compound No.

(3R, 5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-(piperidine-1- -carbonyl)-
p161§:ny1)am1no) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No.
1
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73 (3R, 5R)-7-[2-(4-fluorophenyl)-5-
i sopropyl - 3- phenyl - 4-[ 4- (pi peridi ne-I-carbonyl)- 74
W b@nast 0289 no) PCT/IB2004/001761
carbonyl]-pyrrol-1-yl]-3,5-di hydroxy-heptanoic acid
(Compound No. 75 16), -70 WD 2004/ 106299
PCT/ 1 B2004/ 001761 76 (3R
SR) - 7-[2-(4-fl uorophenyl) - 5-
76 i SOpBRP§R)-B{Pireflydrophdndl)tse isyptopyl-Behdiylaartsh) A RH)
;g ??::) Qﬂﬁu&l?jaiml\%by c&kbdnyM lp]yrrBl Syl Ay digaoxherp@AGIE GciB¢C8mpound No.
un

(3R qu rop enyl
79 i soﬁsgﬁﬁg A 0&1 51 115‘815019}’1 -3-phenyl-4-[4-(1-
80 hy driydiesy ey Flamigg) gapponyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid
81 car KEapPpusliNe o8] - yI | - 3, 5- di hydr oxy- hept anoi ¢ aci d

g2 8l (&R {_y% c '@en}%SIS 1-3-phenyl-4-[4-(2-hydr
3R TORY p yl-4-[4-(2-hydroxyethyl)
2431 I(SO r @ ‘ehr}](].;)/ ﬁ}?ﬁ)l—?gﬂ y’g r(ﬁh (t)wylile)ptaélglc acid (Compound No.
pheny am no) carbonyl] -pyrrol- 1 -yl ]
85 - 3, R3RSRY-dr[GxY-fhepdphaoyl i 5-aicomdort yPOAFHRU Y- [‘b(?)-hﬁﬂoﬁﬁ)}opyl
86 85 (phEhyB&hiné) {:a&bcﬁréﬂ]ﬁ}b}uﬂil-(!%]smyld)hﬁroxy-h Ip’can01c acid (Compound No.
87 i sopoppy! - 3- phenyl - 4- [ 4- (3- hydr oxypr opy

I |Ohe '}
88 p(FdJuotophe vI355isepr 3phen {(gﬁmtho@meﬂlyl
89 Car é‘% )3%}11%) carlgopyﬁ%}ll}rrogg yl]-3 1;Rg(ijgycc?‘r{é‘fcyyjllﬁ’[ano10 acid (Compound No.
90 (3R R) - 7-[ 2- (4-f 1 uor ophenyl ) - 5-

91 | SORSRBRN7IIRAGIHY opﬂ ifls. ]dd? \)

92 Car ﬂg'#l%mﬁof B Edthg yH 1;; %F %}ﬁl #h an01c a01da(&{cl]:mpound No.
93 (SR ) 7[2(4f|uoropheny|) 5-

94 i s o3 RER)-7 2 ithluptophery( A5-abdpaopyimB iphhyl 9R[ (PhepydpaR|mehy]

95 car iphengligminyy capbondt]yykroB.1 3418, hidyarokyteplansie Iasldqebﬂkpound No. -
9%  (Conpp und I\Io 93°22), 94

97 (3R quro henyl ) -

i so ?5 o_p eyl A3-i1 b—émlfﬂyﬁM@g)poxymethyl
98 pheR 11?118? carbonyl] -pytrol-1- yl ,5-dihydroxy-heptanoic acid (Compound No.
99 car B =y|] pyrrol 1-yl]-3, 5-di hydroxy-heptanoi c acid

100 (Co (4 G- op Ry 1. i 1scl jop 1-3-phenyl-4-[(4-

101 ,(3Rnéﬁ)ox ét}a b ]
Ry bk YRstig s eptanoic
102 ICZ?E&@W m o ‘31\51&’ 25 ] - 3 5- dPg%roxyyﬁept aEm cgam d )h

103 ( Co(ﬁibﬁlhﬁ%lﬂb—@ ﬂQQrOﬁhényl)lfD@sopropyl -3-phenyl-4-[(4-cyclohexyloxymethyl
104 ( 3RpbRYylatih@-dasbohlyl)gyaphesyt3), 5-51-hydroxy—heptan010 acid (Compound No.
105 [ sopﬁ)opyl 3-phenyl -4-[ (4 101

106 Car iﬁ -E%ﬁ'—%oq%%ys%y lss%g} noﬂ?@%wyﬁédﬁhﬁml@penmymethyl

107 aCI B ]?gljrol h—gg 3,5- dlhydroxy-heptanow acid (Compound No.

108 7-[ 2- (4-f | uor ophenyl ) - 5-

109 ' SO@I@M 7-52- PN AR bpHknk ) %- 95)65%089?3%&1% rZ{"EﬁépMenzyloxymethyl

ﬂ(l) ph;enylammo) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No.
28

112 (3R,5R)-7-[2~(4-fluorophenyl)-5- isopropyl-3-phenyl-4- [(4-chlorobenzyloxymethyl

Hi 123}91;:ny1am1n0) carbonyl]-pyrrol-1-y1]-3,5- d1hydroxy—heptan01c acid (Compound No.
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104 phenyl am no) _ _
carbonyl ]-pyrrol -1-yl]-3,5-di hydroxy- hept anoi c acid
w@ gmapoezeel No. 105 26), 106 PCT/IB2004/001761

(3R 5R)-7-[2-(4-fl uorophenyl)-5-

i sopropyl - 3- phenyl -4-[ (4-cycl opentyl oxynmet hyl 107

phenyl am no) carbonyl ] .

-pyrrol-1-yl]-3,5-di hydroxy-heptanoi ¢ acid (Conpound
115 No. (3ROR)ZAR;(4i0®r¢denBRy-igefrapyl 4-filenplroplansthyxybenzyloxymethyl
116 = i sophepylkmBopterbyyl Upfr{ot-10812.$dibkgdi@tyatydptahdfd acid (Compound No.
117 phemwbanlno) car bonyl ]

heptan0|c acid (Conpound

18 b6 L S e e e bty - o

119 i somhlz‘% %% g)}’la@“;égg&@réﬁ%é}mﬂlebﬁgréQ%/@rDXy-hwnow acid
120 pher(QP@ﬁPW@)No

121 car k{@ﬁ)ﬁkﬂ) =7 [(ﬁqluoilop‘flteﬁyl)?’ﬁ 5istqi ﬁg@;ﬁ% rl:%o?oﬁl%hgxymethyl
- PCT;BH R A PR uoPlép {yorpgund No.

|soprd | - 3-phenyl - 4-[ (4- met hoxybenzyl oxynet hyl 116
124 pher@RéRl)-ﬁd? -(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[(4- -acetylaminophenylamino)

125 c ar twnbyihyl] pyrrolel -y]]_1-3y5 ]iﬂa&dxﬁxymlbptahoﬁ)o(ymdh ERdrAPSIng Nac B3,

126 Rg Lfll gx 139) =5- opyl-3-phenyl-4-[(4-benzoylamino
3R P Ry
127 |( 50 Hgg) gg)p%é 1,)?? pHEIREeRipnpis @R (Grmreynd No.
128 car yI] pyrroI-I yI] 3, 5- dlhydroxy hept anoi ¢ acid
129 120 ({13 %gl[ﬂq4moro%ﬁényl)1§-]isopro -3-phenyl-4-[(4-benzenesulfonylamino

(3R i ne 5ihydroxy- :
}g? |SO§EB%§I 38Lhenyl-%{ [ (4- gﬁloro eﬁgyyngfﬁocamfégmnpmmdhb
fanlno car bon

phen
132 POV TRAR)TPyE Sumstabinpte bisohemmt-arpbicuylelo 4G onplusido)-
133 No. phaangiay) catiohyl|3RoR) -y¥]-1,2-d{tgdfdxydrepiahein utii-(Eompound No.
134 i sop7ppyl - 3- phenyl 4-[ (4-acetyl am nophenyl am no) 125
135 ((:ar X! gk%ﬂ )fi g? op %@A) 5'3 1550pgopt;f¥-g-r %XrYyl tlLel_el-a?nglIeﬂ%ylali:rlel(;jio)
136 (3 RP ﬁy afnltl% ud}ysrah & ﬁ@ﬂr% 5-gihydroxy-heptanoic acid (Compound No.
137 i so %pyl 3- phenyl 4-[ (4-benzoyl am no 127 phenyl ani no)

138 car lpsmskj 7-@2—'(4-@'1101[01)}9[&1']}/‘1)35 Jsdpkdpy s Pr¥n PR Ytz AL L do)-

139 - carbbf l—ih -3,5-dihydroxy-heptanoic acid (Compound No.
140 (3R3 - - EATR: uorophe%)ﬁll) 5o VORI (Compound N
|sopro - 3-phenyl - 4-[ (4- benzenesul fonyl am no 130

141 phe 7]-(53 (t8pprongyl)-5- isopropyl-3-phenyl-4-[4-(3-benzyl-thioureido)-
142 - pyp cmylamlyq))] caghoByiphyrdl-byll- he pihgdoixg-haptatbi¢ GcdpOomnpound No.

143 No. 400131 36) 132 (3R 5R)-7-[2-(4-fluorophenyl)-5-

144 'pﬁgﬁﬁf?f( - -?AD ﬁugropﬁ'e ﬁ § is0 po%r}mg—pHéneyll-q?H-(%-pienyl -thioureido)-

}ig c ar Ay aflml eyl pryrolsl sl Tagdhy iy y Heptenginpeid 4eorapound No.
ound No. 134 37),

147 (3R 5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-(3-methyl- -thioureido)-

148 phenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No.

149 42),

150 and their lactone forms, pharmaceutically acceptable solvates, pharmaceutically

151 acceptable salts, tautomers, racemates, pure enantiomers, diastereoisomers,

152 metabolites, prodrugs, polymorphs, or N-oxides.
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135 (3R, 5R)-7-[2-(4-fl uorophenyl)-5-
i sopropyl - 3- phenyl -4-[ 4- (3- et hyl -urei do) 136

W b@asgdb@nd no) PCT/IB2004/001761

carbonyl]-pyrrol-1-yl]-3,5-di hydroxy-heptanoic acid
(Conpound No. 137 38), 138
(3R, 5R)-7-[2-(4-fl uorophenyl)-5-
i sopropyl - 3- phenyl - 4-[ 4- (3-benzyl | -urei do) 139
63pheny bﬁaﬁnaaéuueabbmyﬁdlble salt of a compound of claim 1,wherein the salt is
-pyrr [-1-y ﬁ 5-dih droxy-heptan0|c acid (Cbnpound
. selpgigd é@yﬂ lithipm, gfhu@Rpot?SS{uzls calchumy Gragpefiyy 3ing aluminium,
Ipis1 gwg% Llcr}% AR Ambs- Ql%ylba%}Eé(ﬂluﬁlhalgfﬂ/leérgﬁbmugnd' %mlkyl
carbmmy@?wpyndbanﬁwl@u@mﬁndlhydroxy-heptan0|c aci d
(Conpound No. 143 40), 144
64( 3R, Bie)ph@mjazetbally aceptablenyit of Gaim 63, wherein the salt is sodium salt.
i sopropyl - 3- phenyl - 4-[ 4- ( 3- phenyl -t hi ourei do) - 145
65phertephhme)ceutically acceptable salt of claim 63, wherein the salt is potassium salt.
carbonyl ]-pyrrol -1-yl]-3,5-di hydroxy- hept anoi c acid
66( CormepharmdecutickhPacttptablé4dlt of claim 63, wherein the salt is hemicalcium salt.
(3R 5R)-7-[2-(4-fluorophenyl)-5-
671. S O[IHeRYhrmBcBRRANY a&eﬁ;tﬁbl@ 3al0®t dihr 43) e W0 balt k48mimagnesium
phenyl am no) car bonyl
-pyﬁﬁ%l-l-yl] 3, 5- di hydr oxy- hept anoi ¢ acid (Conpound
No. 149 42), 150 and their | actone fornms,
68pharTheebumasautiopl nacsepreblp salt eftsilaink @s wheler thre seltisihemizine salt.
151 acceptable salts, tautoners, racenmates, pure
69 na e phamaceutically arceptallo salt of cldifizb ymhetend the et is N-methyl

ynor phs, or N-oxides. -72 WO 2004/106299
PCT%?E%%H%?%%l?Gl 1 63. A pharmaceutically acceptable
salt f aco und of..claim.l, wherein th
10321 PR TP CORP o, SR E o D SRR scae i mount of a

g RembbiMd Aichtm 18bgdthdtiviiR a phdrBibBcicaNGiabeepBIFTRLE excipient or
mono- al Kyl amoni um di al kyl anmoni um trlalkyl 4

ammSHPeh and N-methyl gl ucanmine. 1 64. The
phar maceuti cal |y acceptable salt of claim63, wherein

71t he Asaethod fordrsdiingeorspiptenting &granmed Slqzﬂfmmgefmm clmi@dtdrgl -related
acc 9&%@@' fabfes an?freégée@ﬁlﬁkegg ce%?ov%s ular giﬁe%ﬁe oS ggalogeﬁcglar

pot assi uim sa ﬁharnace
sal disedsecdompristig,adudistering tohke sd i.hainihall eIth&apaitivally effective

7. The ceutlcally acceptabl e salt of
cIaFWP@é ﬁﬁ8?@?ﬂﬁpﬁ& Ayl s hem nagnesium 2 salt. 1

68. The rmaceuti cal | acceptable salt of claim®63,
72 eremEtip) gor%ﬁms & iR maral sutfrigg fromgholesterol-related

pPhaigisesse Uihtseds!avd ?él%dp Hﬁ@als@ c%l%'bfovggcufalr d fg%;g Br Xyitaﬁrvﬂcﬂlar

the salt is N nethyl gl ucam ne sal
ph adwa%s@morrrﬁmmng@dmgstpmmommrd lslamglah a therapeutically effective

t heg&ggﬁ{t f EQL}n}éos?ﬁénegctcordmga}o cfé 78f a

73.  The method according to claim 72, wherein the disease is selected from the group
comprising of arteriosclerosis, atherosclerosis, hyperlipidemia, hyperlipoproteinemia,

hypercholesterolemia, hypertriglyceridemia, hypertension, stroke, ischemia,

endothellium dysfunctions, peripheral vascular disease, peripheral arterial disease,

coronary heart disease, myocardial infarction, cerebral infarction, myocardial
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10
11
12

13
14

15
16
17
18
19

2 conpound of claim1l1l together with a pharmaceutically
acceptable carrier, excipient or 3 diluent. 1 71. A
wOoreiohoob2por treating or preventing a mamual suPEEIB2#/001761
fromchol esterol -related 2 disease, diabetes and
rel ated di sease, cerebrovascul ar di sease or
cardi ovascul ar 3 di sease, conprising adm nistering to
the said mammal, a therapeutically effective 4 anount
Of  aniRVAQIMNS dfibase] dinfBhfia, Alzifedmers 88ERE bsleBporbsi &id/Bi%bsteopenia,
or preventing a manmal suffering from
cholasgmeopresicgpst-ed 2 di sease, diabetes and rel at ed
di sease, cerebrovascul ar di sease or cardi ovascul ar 3
T4di s ewanethedgucominggo slairm A8 stherdimthe diseadeds Bypedipidemial |
a therapeutically effective 4 anount of a conposition
75ac ¢ rhgtimeghedaccbiding t@ 0lair 737 vheikiethodiseast inbyerdiohgtetademia.
claim72, wherein the disease is selected fromthe
76gr oUfhe2nethoracicaiding totlaém (78 mhesein the disesse is hyperlipoproteinemia.
at heroscl erosis, hyperlipidem a, hyperlipoproteinem a,
773 hyfiemdidesterdalgaichim 19 paietein Gk visesisedenyrtriglyceridemia.
hypertensi on, stroke, ischema, 4 endothellium

78dy s fIHRGhdtRsSaccP@inghb €lagh 79 adetHitihe dissARSEhyRAEASRRET al
arterial disease, 5 coronary heart disease,

7901/09%%@% fbﬂh@gﬁgh@ﬁ@n SRIRRoahd b Amata B, Myocardi al
-73 2004/ 106299 PCT/ 1 B2004/ 001761 6 m crovascul ar
di sease, denentia, Al zheiner's di sease, osteoporosis
and/ or ost eopeni a, i'ra or rastempsi soul 74. The

met hod accordi & 73 wherkin tlhe dijsease is
hyperli pi dem a . i claim73
wherein the disegse i erchol esterolema. ~ 1 76.

The net hod &

is hyperlipoprFet/ei nema. Rl 77. The net hod according
toclaim?7

erei n t hEorgilgEhse iiﬂ °¥H OIH

claim 73 wherein the disease is hypertension. 1 79. A
s for the | on. of . conpoun f Fornmu

50 b sty iSO bl Y phRRE sl pecegfs Rl sotvates,

tautomers, racemates, polymorphs, pure enantiomers, diastereoisomers, metabolites,

prodrugs or N-oxides wherein

R; is C;-Cs alkyl, C3-Cs cycloalkyl, or optionally substituted phenyl (wherein the
substituent(s) is/are selected from halogens, C;-Cs alkyl, 'cyano and C;-Cs
perfluoroalkyl);

R; is optionally substituted phenyl (wherein the substituent(s) is/are selected from

cyano, acetyl and optionally substituted amino;

R is optionally substituted C;-Cg alkyl or C3-Cs cycloalkyl (wherein the substituent(s)
is/are selected from halogens, hydroxyl, C;-Cs alkoxy, and protected hydroxyl); Rs
can also be -NRgR7 wherein R¢ and R7 are optionally substituted C;-Cs alkyl (wherein
the optional substituent(s) is/are selected from halogens, hydroxyl, C,-C; alkoxy, and
protected hydroxyl);

-4 .



20
21
22
23
24
25
26
27

28
29
30
31
32

33

34
35

36

37

38

39

40
41

42

43

Formula XIb ox OH OH 6 Fornmula | wherein y=L o 7
their pharmaceutically acceptable salts,

w@banmeeeut i cal |y acceptabl e sol vates, 8 taut oP€F/H2004/001761

racemat es, pol ynorphs, pure enantioners,

di astereoi soners, netabolites, 9 prodrugs or N-oxides
wherein 10 RI is Cl1-C6 al kyl, C3-C6 cycl oal kyl, or
optionally substituted phenyl (wherein the 11

subsR4i isumentyl, S§'-Cs Alkoeycashoryll eptidratim sthitﬂﬂédeCl 151@ (wherein the

al k 1- C3 | k ;13
o bt AT S Bt £ b aroifeets hydeiigah ARy fishersin R is sclected from
S ubslibyl, WeAlk{IS$OLRY, BOR, SECONERE EEN@Rgé(érh&)éﬁn[@gi is glﬁ %fs% kyl , aryl or

and optional |y substituted am no; s o0
sub<talkxitle RCearcalsa ey | C&Rlc;éw@aemymoaamgebteavm Ehyﬂroxyl and —

t he L 0

nyaraxye GHER Rl apd o B BEA R eyet Bt hirastiystio, v
can Calr@ﬂybbaﬂcbﬁﬁx%r(wiydm;‘ |afa1136 2B R RindARS 10Péth@"@Blrh -7 membered
substituted Cl-C6 al k())/ @%ghgr ein 18 the optional

sub&P8t ‘(Yétﬁt ) OfF PR ORE glaroptossh dibgtgih he  heteroatom(s) is/are
hyd 3 Koy |
s L Gasas e PRI T SRR STt

Cl- ® @h 5@’6?13@?@%{1&(%1 &@3'(96% Libdikc UQ@ ngg)% glgosg%ute%%ryl or aralkyl

al kyl erein 1 subst tuen
pr ol[‘éh@rem the sibetityents amlisbtBotpdfreméiato gBids, bﬁanﬁﬁd)]ﬁﬁ)h@lqy Substifuted C;-

%\%Ih? kﬂ{l e?elgll(%f E%Qlﬁ?eféﬁ?la%a?ﬂenﬁ?%fg%%&rﬁm b}]droxythrotected

can hﬁdhﬁﬁylbﬁid- KalFgefls{]ybyrioahlly dubstithied 88HRS h&dyll frlforomethyl and
and -. 24 NR11R12 (wherein Rl1 and %21 are

hydro

i ndgpgd@ﬁ?‘b’%?ﬂ%%‘lybct ed from hydrogen, alkyl, aryl, 25

C3-C7 cycl oal kyl, heterocyclyl, aral kyl and R11 and
R12°BRetREr form5-7 menbered 26 ri ng with one or

nore optional heteroatonm(s) wherein the heteroatom(s)

i s/ Epetingarcqnpapé aiEermiuje | atitict @ahponudrofFdrmdeltlb to give a

oxy %é’ %é ? .and 28 R5 is hydrogen, Cl-C6
al k cyclodl kyl, optionally substituted aryl

or aral kyI 29 [wherein the substituents @re Iect ed
from hal ogens, cyano, optigaal Lyggybstituted 3% Co6
al kyl (wherei nOt he substl s are i ngependent

d

sel ected fjrom jpydr oxyl, ted 31 hydroxyl,

hal ogeRrf phigenal Is% bstituted am NgoLAcHt
trifluor opa;nhuh and Cl 06 al koxycar bonyl, 33

conprising: 34 reactingEm¥aMund of Fornmula ||
a conpound of Fornmula Illb to give a 35 conpound of

For mul a 1 Vb;
treating the compound of Formula IVb with an aldehyde of Formula V to give a

compound of Formula VIb;
R,CHO /“jﬁi\
Formula V Q

F ormula VIb
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44
45

46

47

48

49

50
51

52

53

54

55

56

57

10

36 37 O0/ | RBRs 38 R3 P4\ Formula Formula 11
Formula Illb 39 R4 40 treating the conpound of

wo-oranb@99 Vb with an al dehyde of Fornula V to PCT/EB2804/001761

41 conpound of Formula VIb; o 42 RR5 R2CHO 3 43
Formula VH R2 Formula VIb R -75 n WD 2004/ 106299
PCT/ 1 B2004/ 001761 44 treating the conpound of Formul a
VIb with an al dehyde of Formula VIl to give a 45
CONMgedfifl e cE@IpBRMdEo\otthilla VAB with detfdRSde &@o%ﬁhml@ to give a
VI] 48 Rz R _ 49 Fornmula VIIIb 50 treating t

conpemraust offrmilagViAb i b with a ound of FOHTLH a
IXto give a 51 conmpound of Formul and 52 53

">< 0 0 Ocsu 54 HZIQICQ[O/ \ O For 55 R~

1
Formula VI Rs

Formula VIIIb

treating the compound of Formula VIIIb with a compound of Formula IX to give a

compound of Formula Xb; and

O N/m‘
HZN
Formula IX

F ormula Xb

hydrolysing the compound of Formula Xb to give a compound of Formula XIb.

80. A process for the preparation of compound of Formula XVa,

wﬂ%w

Formula XVa

OH OH OH

Formula I, wherein Ry ==COOH, Rs=H , Y = /\WO

its lactone forms, its pharmaceutically acceptable salts, pharmaceutically acceptable
solvates, tautomers, racemates, polymorphs, pure enantiomers, diastereoisomers,

metabolites, prodrugs or N-oxides wherein
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11
12
13

14
15
16
17

18
19

20
21
22

23

24

25

26

27

28

29
30

31

0 Fornmula Xb 56 57 hydrol ysing the conpound of
Formula Xb to give a conmpound of Fornula XIb. 1 80. A

w@e@waase9d or t he preparation of conmpound of FOPOTIRR2004/001761

XVa, 2 3 O 45 R Fornmula XVa 6 0 OH OH OH Fornul a
I, wherein R4 POOH, R5=H, Y =0 7 8 its |actone
fornms, its pharmaceutically acceptable salts,
pharmaceutically acceptable 9 solvates, tautoners,

I ac eRpib €3-CoRUyY, T(Q,K(DJ‘tglclo@Bth of BRIV RIbRtituted phenyl (whe ein up to
di as ere0|soners 10 net abol i tes, prodrugs d% Pi J
whe riBieq substigleniparioderendatly selented Bgmdmlqg@nsz &—Csamylalcyano and

is Ghe K¥bal C6 cycloal kyl, or optionally
?ﬁ%ed;ﬁ?$ﬁ? [

subst i (wherein up to 12 three

sub sel cted fro ens,

% ik Uﬁtﬁﬁllgglgoﬁgﬁgeﬁl @%@Q%Xf P ftlix LB’&W? giﬁfependenﬂy
R2 isslected fmnaiylayo swégl, ot Mt&dalﬂbhﬁjbyﬂltu(eﬂﬁaﬁﬁﬁﬁ Rvhdfeird @b to two amino
threeb§§ |tu%@' re in 35@ % 15 sel ected fro
ey Rt et e atlka Gl ycloatyl, acetyl, or
whersgifthaadd)Qardvo ami no 16 substltuents are
|ndependently selected fromCl-C6 al kyl, C3-C6

cyclmpal K?tﬁonaﬂ%ﬁlb\éﬁtuté&rcpés (I%H F @@ncgﬁgkggqfhé’(% naﬁ? Eéqstltuents

opti onal stituted

(wh @Ffé‘ieiﬁcteﬁé‘r@ljb@@gqn&mxyll C1dls elllmb’,efmd@dotéﬁedﬂlydroxyl) or
hal ogens, hydroxyl, Cl-C3 al koxy, and protected

h Yy d Ilb)@/ +NR6FO M@@IIRB6 argd RINRS Iétﬁtlwdaﬁy emhsht?ﬂieda@deRﬂkﬁr(efherem the

t bst.ituted th
opt A BB B s Bt G e
hydmﬁxthiKﬁhdignalkoxy, and 22 protected hydroxyl);
23 conprising: 24 hydrolyzing a conpound of Fornul a

Xl | kkampd$ing:

" hydrolyzing a compound of Formula XII]a

D‘“Q Formula XIIla

Formula Xa wherein Rs=H and R4= -COOCH;
to give a compound of Formula XIVa, which on further hydrolysis gives a compound

of Formula XVa.
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10
11
12

13
14

15
16
17
18
19

20
21
22
23
24
25
26
27

26 O 27 R CH OP Formula XIlla 28 O 29 Fornula Xa
wherein R5=H and R4= -COOCH3 30 to give a conpound of

wo-e0ab@9Kl Va, which on further hydrol ysis gi VRGI/EB2004/001761

compound 31 of Fornmula Xva. -77 WD 2004/ 106299

PCT/ 1 B2004/ 001761 1 81. A process for the preparation
of conpound of Fornmula Xla, 2 R3 3 R,, 9940 Rz 5
Formula Xla OH OH OH 6 R Formula Ib whereinyY = 0 7

81t heiA pipbas faakepicpahlion efrotpbak] 6 FoamuB, Xa,

pharmaceutically acceptabl e sol vates, 8 tautoners,
racemat es, pol ynorphs,ppure enantloners
di ast er eoi soners 9 p or, oxi des
wherein 10 R |s , C3 C6 cycl al kyl ,
optionally subs el
substituent (s) ed from hal ogens, X- o6
al kyl, cyano a perfluoroal kyl); 13 R2 is
optional |l y subsFEFeut ed pheny (wherein the
substituent(s)/is/are selkoehed Xlaom§i 14" c{ano, acetyl
and optional 'y Rebstlalbivbereay RO’ FSooptionally
substituted Cl1-C6 al kyl or C3-C6 cycl oal kyl (wherein
ts

th t

I REN Lo e AT LA g
R%E ere and R7 are optionall

subéaﬁt%?f%da“éfl AL prP wa’fee%nﬁnﬂomerfsrﬁléas@m@ﬁms hetabolites,

substi t uent (s) |s/are sel ected from hal ogens,
hy dPERdies oe-eddes Whskgin and 19 protected hydroxyl);

Ry is C;-Cs alkyl, C3-Cs cycloalkyl, or optionally substituted phenyl (wherein the
substituent(s) is/are selected from halogens, C;-Cs alkyl, cyano and C;-Cs
perfluoroalkyl);

R, is optionally substituted phenyl (wherein the substituent(s) is/are selected from

cyano, acetyl and optionally substituted amino;

R; is optionally substituted C;-Cg alkyl or C3-Cs cycloalkyl (wherein the substituent(s)

is/are selected from halogens, hydroxyl, C;-C; alkoxy, and protected hydroxyl); R3
can also be -NRgR; wherein Rg and Ry are optionally substituted C;-Cs alkyl (wherein
the optional substituent(s) is/are selected from halogens, hydroxyl, C;-Cs alkoxy, and
protected hydroxyl);

Ry is acetyl, Ci-C, alkoxycarbonyl, optionally substituted C;-Cy alkyl (wherein the
substituent is hydroxy or protected hydroxyl), NHRg [wherein Ry is selected from
alkyl, aralkyl, SO;Rg, COR9 or CONHRy  CSNHRy (wherein Ry is C;-Cg alkyl , aryl or
aralkyl)]; R4 can also be -COR;o (wherein Ry is selected from hydroxyl and —
NRiiRiz (wherein Ry; and Ry, are independently selected from hydrogen, alkyl, aryl,
Cs-C7 cycloalkyl, heterocyclyl, aralkyl and Ry; and Ry, together form 5-7 membered

ring with one or more optional heteroatom(s) wherein the heteroatom(s) is/are

independently selected from nitrogen, oxygen and sulphur); and
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28
29
30
31
32

33

34
35

36

37

38

39

40
41

42

43

44

45

46

47
48

49
50
51

52

20 R4 is acetyl, Cl-C2 al koxycarbonyl, optionally
substituted Cl-C6 al kyl (wherein the 21 substituent

w0 g00hga2exy or protected hydroxyl), NHR8 [wherPCTIHB04/®1761

selected from 22 alkyl, aral kyl, S02R9, COR9 or

CONHR9, CSNHR9 (wherein RO is Cl-C6 al kyl, aryl or 23
aralkyl)]; R4 can also be -CORIO (wherein R10 is

sel ected from hydroxyl and - 24 NR11R12 (wherein R11

alng B&hﬁh&dregemd]@-}&laﬂtgl;diﬂ @s- @@dyelmw Ep?maﬁly@ﬁll%ﬁlﬁﬂed aryl or aralkyl
al kyl C eterocycly

ar al [W)]?F thé ﬁibf?%‘ﬁ’ats i 6868?"?‘?8]3'/ HgeRs 5y rapismely sutpgtuted C;-

r i NEC Wil (Wiei tho BAbQit@dkd 28 #ldeP@idehiB Al RTed)

t he h6etg?gatow(ls) i s/are 27 independently &Mﬁiﬁgﬁl protected
f r orAYATORY b gechhalesepéeln optienally syistifufed aamido,-ag@yWBifluoromethyl and

200 2004/ 001761 28 R5 is hydrogen, Cl-C6
al k;‘/(F l%saq%yg@%ﬂ Cl oal kyl, optionally substituted aryl

or acrﬁ%h 29 [wherein the substituents are sel ected
from og%n cyano, optionally substituted Cl- 30 C6

¥e 01v\,her(':el n tg iu st1 ]&gﬁgts are |ndegendentl
seI SEACHHE 7 PRP PGS Fonmuly Wity PR PORgAmUlEN do give
hal @gmp(;mid]ofmﬁhm@nabdy substituted am no, acetyl,
trifluoronethyl and 32 Cl1-C6 al koxycarbonyl, 33
conprising: 34 reacting a conpound of Fornmula XVIII
with a npognd of Fornmula V to give a 3 und of
For mul a [XI X; ||36 37 RzCHO Oﬁma\/w— o3\ 1\

| 14

For
corrpn%nd of Formul a th a corrpounggof = rrrul% VII

to give 4 g Forrmula XX; 42 4
RLCHO Fo w@am 45 R Formi a XX H R
Formula XIX

reacting the compound of Formula XIX with a compound of Formula VII to give a
!

compound of Formula XX;

R;iCHO /\©
Formula VII

F ormula XX

treating the compound of Formula XX with a compound of Formula IX to yield a

compound of Formula XXI;

o
H, N
Formula IX

F ormula XX1
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53

54

55

56

57

58

59
60

61
62
63
64
65
66
67
68

10
11

46 47 treating the conpound of Fornmula XX with a

conpound of Formula I X to yield a 48 conpound of
WO-o00ab@9xXl ; 49 0~01 locsu 50 HHN O Fornul a POTAB20/0H1761

51 Pz R 52 Fornmula XXI -79 WD 2004/ 106299

PCT/ 1 B2004/ 001761, 53 debenzyl ati ng the conpound of

Formula XXI to give a conpound of Forrmula XXII; 54 R3

55 Hp 56 RZ 57 R1 Fornula XXI| 58 converting the

co rg‘%&eoaoéb%
chrg$?§% Q%SE?gg%?ﬁﬁg%Pﬁgkg%F%§%%$%r|de fo#ﬁg

compound of Formul a

o@Sf ﬁonnula XXIL;

60 Fornul a

Ma to give a conpou j P2 RS\
63 NR5 O 64 R)J b Forlmula Xa 67
68 hydrolyzing t : @lve a
conpound of Formula X 82. A conpound havi ng t he

structure of FormulgXIX\ 2 310 4HR

82.

R Formula XXII
converting the compound of Formula XXII to the corresponding acid chloride;

reacting the acid chloride form of the compound of Formula XXII with an amine of

Formula ITla to give a compound of Formula Xa; and

o GO

Formula Xa

FdnwaMa

hydrolyzing the compound of Formula Xa to give a compound of Formula Xa.

A compound having the structure of Formula XIX,

Formula XIX

wherein

R; is optionally substituted phenyl (wherein the substituent(s) is/are selected from

cyano, acetyl and optionally substituted amino; and

Rj is optionally substituted C;-Cs alkyl or C3-Cs cycloalkyl (wherein the substituent(s)
is/are selected from halogens, hydroxyl, C;-C; alkoxy, and protected hydroxyl); Rs
can also be -NRgR7 wherein R¢ and R7 are optionally substituted C;-Cs alkyl (wherein
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12
13

10
11

12
13
14
15
16

5 Formula XIX 6 wherein 7 R2 is optionally
substituted phenyl (wherein the substituent(s) is/are

wa@edoeaoed from 8 cyano, acetyl and optional | yPCT/IB2004/001761

8

|58

84.

substituted amno; and 9 R3 is optionally substituted
Cl1-C6 al kyl or C3-C6 cycloal kyl (wherein the
substituent(s) 10 is/are selected from hal ogens,
hydroxyl, Cl1-C3 al koxy, and protected hydroxyl); R3 11
can ad §iohs sumtqéh@/raﬁd deleBd dioeh IRog¥ns, 19REON @, | glkoxy, and
substituted Cl kyl (wherein -80 WO 2004 1062
PCTPrEcdoknsloaxsdl 12 the optional substituent(s)
is/are sel ected from hal ogens, hydroxyl, Cl-C3 al koxy,
and A chnrpﬂ“@ﬂéﬂlégltw&ﬂ@mw of Form@ga X3 conpound havi ng
the structure of Formula XX, 230 4 Rz 5R1
Formula XX 6 wherein s Cl1-C6 al kyl, C3-C6
cycl oal kyl, or option ut ed phenyl (wherein

the 8 substituent( i shyar e 6el ecy rom hal ogens,
oal kyl); 10 R2
rerei n t he

Cl-C6 al kyl, cyano an -C3 9 per

substituent(s) is/ar€e sglected from 11 cyano, acetyl
and optionally substitutRd am no; and 12 R3 is
optionally substitutedr&hm@pxxl kyl or C3-C6 cycl oal kyl
(whewtetdin t he substituent(s) 13 is/are selected from
hal ogens, hydroxyl, Cl1-C3 al koxy, and protected

hy dig%y €)-C Byl 433Q%Q:y@llo§lﬁy1b 6r oﬂﬂBﬁﬁYy é’MBﬁ’t'Itﬁﬂea pRéhyR (\Qhé?gm the

are optionally substituted Cl1- wherein

t he Sbb‘?%lﬂ@ﬁféﬁi) igagseleetad ﬁpvsl)alqg@maﬁw%@u@ tcaehof and - C3
haI&g&mﬁ roxyl, Cl1-C3 al koxy, and 16 protected
hyd oxy 84. A conpound having the structure of

For Iﬁ%'i@oﬁg%lnall;sﬁtit\fed p%er?yl ((%vheAfein the substituent(s) is/are selected from

cyano, acetyl and optionally substituted amino; and

R; is optionally substituted C1-Cs alkyl or C3-Cs cycloalkyl (wherein the substituent(s)
is/are selected from halogens, hydroxyl, C;-C; alkoxy, and protected hydroxyl); Rs
can also be -NR4sR7 wherein Rg and Ry are optionally substituted C;-Cs alkyl (wherein
the optional substituent(s) is/are selected from halogens, hydroxyl, C;-Cs alkoxy, and
protected hydroxyl).

A compound having the structure of Formula XXI,

R
Formula XX1I

wherein

R, is C;-Cs alkyl, C3-Cs cycloalkyl, or optionally substituted phenyl (wherein the
substituent(s) is/are selected from halogens, C;-Cs alkyl, cyano and C;-Cs
perfluoroalkyl);
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10
11

12

13

14

15

16

[y

~N N kW

[o¢]

10

11
12

13
14
15
16
17

Rz 5 Formula XXI 6 wherein 7 R is Cl1-C6 al kyl,
C3-C6 cycloal kyl, or optionally substituted phenyl

W@ odvenedzoo t he 8 substituent(s) is/are sel ect eRCT/IR204/001761

hal ogens, Cl-C6 al kyl, cyano and Cl1-C3 9

perfl uoroal kyl); -81 WD 2004/ 106299 PCT/ | B2004/ 001761

10 R2 is optionally substituted phenyl (wherein the
substituent(s) is/are selected from 11 cyano, acetyl

and Kot bpisthily substititdd phesy (ARteR thafbsdided) isfare selected from
optionally substituted Cl1-C6 al kyl or C3- cycl oal kyl
(WhéV&EIR afe}*ﬁé aggy pRtguallx suisgiutediamipeyande sel ected from

hal ogens, hydroxyl, Cl1-C3 al koxy, and protected

ity tionily subaifed G Qoalbe of KRRPYoIRelke (wHRG b sREstituent(s)
are optionally substituted Cl1-C6 al kyl (wherein 15

t he igpei selvaled Stns thatogemst higJrok ) &5C; sdltoxyt entl provevied hydroxyl); R,
hal ogens, hydroxyl, Cl1-C3 al koxy, and 16 protected

hy drcaix ylsd be INBER, v@heﬁélﬁ‘[lQLaﬁd Rhawd difiohd1B; SibstitGicd (8- (Q;falkyl (wherein
Formula XXIl, 2 3 HOO 4Rz 5 Rl 6 FornulaXXll

whergd sptidbnkl su'b&ﬁ%@ isPdr YdlectéeBir68 HaEbRR hl?(’ﬁloxylobl-Cg alkoxy, and
optionally substituted phenyl (wherein the

subﬁﬁ&gagpﬁﬁﬁaagplare sel ected fron1ha|ogens Cl-C6
al kyl, cyario and Cl1-C3 10 perfluoroalkyl); 11 R2 is
optional ly substituted phenyl (wherein the

85subgt tampmnd §)ving fhersgrustatead tfetnidla X112 cyano, - acet yl

and optionally substituted am no; and 13 R3 is
[ 9 : or C3-C6 cycl oal kyl
(wherein the sufpstitugh eopg! ected from

hal ogens, hé%S br ot ect ed
hydr oxyl ) ; 15 g

phe @hn R6 and R7
are optionally s uted Cl C6 al kyl (wnherein
the optional s

gstituent(s) is/are selected from
hal ogens, hydroxyl, @l-C3 al koxy, and
Formula XXII

wherein

R; is C;-Cs alkyl, C3-Cs cycloalkyl, or optionally substituted phenyl (wherein the
substituent(s) is/are selected from halogens, C;-Cg alkyl, cyano and C;-C;
perfluoroalkyl);

R; is optionally substituted phenyl (wherein the substituent(s) is/are selected from

cyano, acetyl and optionally substituted amino; and

R; is optionally substituted C;-Cs alkyl or Cs-Cs cycloalkyl (wherein the substituent(s)
is/are selected from halogens, hydroxyl, C;-C; alkoxy, and protected hydroxyl); Rs
can also be -NR¢R7 wherein Rg and Ry are optionally substituted C;-Cg alkyl (wherein
the optional substituent(s) is/are selected from halogens, hydroxyl, C;-C; alkoxy, and
protected hydroxyl).
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10
11
12

13

14

15

16

17

18

19

17 protected hydroxyl). -82 WO 2004/ 106299
PCT/ 1 B2004/ 001761 1 86. A process for the preparation

wotona/1e2apound of Fornmula XIX, 2 R3 O 3 4 R2 pEDIBMI4E001761

XIX 5 wherein 6 R2 is optionally substituted phenyl
(wherein the substituent(s) is/are selected from 7
cyano, acetyl and optionally substituted am no; and 8
R3 is optionally substituted Cl1-C6 al kyl or C3-C6

ggyclm ?}déyds fovvRE bRIpAratibie o SARhP i BE K Snul X8/ ar e

sel ected from hal ogens, hydroxyl, Cl1-C3 al koxy, and
prot ected hydroxyl ) R30LO can al so be -NR6R7 wherein
R6 and R7 are opti substituted Cl1-C6 al kyl
(wherein 11 th p §abstiAent (s) is/are

sel ected from hal ogen hydr ox 1- C3 al koxy, and

12 protected hydroxy 13 conp g: 14 reacting a
conpound of Fornul aiXVI B with a conmpound of Fornul a
V; 1516 R3 O/ | RMod®aXIX Fornula V 18 Fornul a

XVI Iwhetéint 0 gi ve a conmpound of Formula XI X (wherein R2
and R3 are as defined). 1 87. A process for the

pr eRyriabptionabl§ substimumgpqhenyl@vhérettie subXitue(sRD/4 sdected from

Rl Farmyl a, 6 erejn
R2 c?fano, acet}(/)l agH ogtlg%lly subsvmt}tutecf amino; and

R; is optionally substituted C;-Cs alkyl or C3-Cs cycloalkyl (wherein the substituent(s)

is/are selected from halogens, hydroxyl, C;-C; alkoxy, and protected hydroxyl); Rs

can also be -NRsR7 wherein Rg and Ry are optionally substituted C;-Cg alkyl (wherein

the optional substituent(s) is/are selected from halogens, hydroxyl, C;-C; alkoxy, and
protected hydroxyl),

comprising:

reacting a compound of Formula XVIII with a compound of Formula V;

M R,CHO
R; O/\O Formula V
Formula XVIII

to give a compound of Formula XIX (wherein R, and Rj are as defined).

87.  Aprocess for the preparation of a compound of Formula XX,

R
R
Formula XX

wherein
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23

- 83 WO 2004/ 106299 PCT/1B2004/001761 7 R is Cl-C6
al kyl, C3-C6 cycl oal kyl, or optionally substituted

w@b@asgbe20mherein the 8 substituent(s) is/are BE/E0e01761

19, R30s ﬁlﬁhﬂl)@&bﬁilt{lted e rapiiey] Wt €;-21 cjrélanIZyl @hé&in&hé@%stltuent(s)

88.

from hal ogens, Cl1-C6 al kyl, cyano and C1-C3 9
perfluoroal kyl); 10 R2 is optionally substituted
phenyl (wherein the substituent(s) is/are selected
from 11 cyano, acetyl and optionally substituted

am g;is and; d&kyR8;IC cpabhlRMabd dptiBHAIEE dubstitedd
or ggls " gclga ﬁcgc?whergin %%e sgtékltuen?%mgﬁoﬂkgxhﬂw

i s/ aukstigiep @tl@arefsn%léﬁ%&mg*@}%enm%%mﬂ cmw@mdm@(y

and hydroxyl); R3 14 can al so be - NR6R7
mhepgﬁﬂ£§%h§§d R7 are optionally substituted Cl-C6

al k 3 [ |, |tue

cel S LB rpaledBaRh (R TR ER) Ry S rom
16 pyaiogadeed ahy diptipnylly subdiitucdrmptingian@: 18 reacting a
conpound of Forrmula XIX wth a compound of Fornula VII

23 t und of Fornul a_ XX 88, A process
£ or e Seleet L E o Ralotets. B EORdunE: BkoBoRHLP RIS Ayl Ry

;5< caﬁgal% bé]' I\@&Rg w}ﬁ%re'i:IPRMd"’Rm optfordli¢ Elﬁﬂsﬁu?ed%l -ESalkyl (wherein

- cycl oal kyl, or optiona
sub#hsi qpup@zd sgbﬁélﬁ;ﬁht(ﬁ)\mgneeelncmﬁ Gomchadngess, ihyd:emyl( €)-C; alkoxy, and

|s/ I from hal ogens, Cl1-C6 al kyl, cyano and
%?%f?e%h &S'Pbal kyl):; -84

COIIlpI‘lSlI’lg.

reacting a compound of Formula XIX with a compound of Formula VII

Formula VII
H R

Formula XIX

to give a compound of Formula XX,

A process for the preparation of a compound of Formula XXI,

Formula XXI
wherein

R, is C;-Cs alkyl, C3-Cs cycloalkyl, or optionally substituted phenyl (wherein the
substituent(s) is/are selected from halogens, C;-Cs alkyl, cyano and C;-Cs
perfluoroalkyl);
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11

12
13
14
15
16

17

18

19

20

21

22

23

24

WO 2004/ 106299 PCT/ |1 B2004/001761 10 R2 is optionally
substituted phenyl (wherein the substituent(s) is/are

wa@edoeaoed from 11 cyano, acetyl and opti onal | BCT/IB2004/001761

substituted amno; and 12 R3 is optionally substituted
Cl1-C6 al kyl or C3-C6 cycloal kyl (wherein the
substituent(s) 13 is/are selected from hal ogens,
hydroxyl, Cl-C3 al koxy, and protected hydroxyl); R3 14

can rglis opma}lwaﬁﬁatuvdaqjhenyn (WherathESbatitReRy | hs%i@l%élé/cted from
substituted Cl-C6 al kyl (wherein 15 the opti onal

sub$y#o aFRtylend PEV%HaHY §'§?S§E‘Feé1cﬁmlfl@>rﬁnﬁal ogens,

hydr oxyl, Cl1-C3 al koxy, and 16 protected hydroxyl),

17 dbripeptimaly Slitstlw@éa@lr@@aﬂé}’l ©b waicloflkPdmirgtein thXsubstituent(s)

Wit h%ﬁ&%?l%?&’ﬁ?g&%a&c%@éﬁ“@o%ﬁ %ﬁﬁ%ﬁ% % ‘?Clﬁ% hyglroxyl) R3

c OCT rr}olauuB aldo 2? (—)Ig%gkﬂw}wre)ﬁ)(Ré anBEy, M@oﬁﬁ@?ﬂll& QotABfited C1 Cs alkyl (wherein
o | SCHHEBAR S EF e sRPied Torchgeas By el Co iy, and
N Oprdtedtdd Iydrofy@pnul a XXI'1 5 wherein 6 R is C-C6

al kyl, C3- cycloal kyl, or optionally substituted

phem,;lln phivhgrein the 7 substituent(s) is/are sel ected
from haI ogens, Cl1-C6 al kyl, cyano and Cl-C3 8

per ek Ot d¥lohnd of Formula XX with a compound of Formula IX

t

o><
HZN
Formula IX

Formula XX

to yield a compound of Formula XXI.
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10

11
12
13
14
15

16

17

18

19

20

21

22

23

9 RZis optionally substituted phenyl (wherein the
substituent(s) is/are selected from 10 cyano, acetyl

wapa4opi2ponal |y substituted am no; and 11 R3 iBCT/IB2004/001761

optionally substituted Cl1-C6 al kyl or C3-C6 cycl oal kyl
(wherein the substituent(s) 12 is/are selected from
hal ogens, hydroxyl, Cl-C3 al koxy, and protected

hydroxyl); R3 13 can al so be -NR6R7 wherein R6 and R7

8r e Apidcedsabt the pripaiatibnl bLglcdalpoufd af RytmulaRsei n - 14

the optional substituent(s) is/are selected from

hal ogens, hydroxyd, Cl1-C3 al ko d 15 protected
hydroxyl), 16 co i Si 17 dgbe | ati t he
compound of Far 18 ">< 19 200, Ra 21 RI
Formul a XXI 23 | \orrrula XX .
-86 WD 2004/ 106299 NBZOO4/ 00 761 1 90° A process
for the preparatiggh off a conpound of Formula XI, 2 0O
R3 OHOHOH 3 R511-1 %~ O R5 RL Formula XI 6 RS 0

/

" OHOHOH 7 Fornula | whemeilaxxR4 =/ , Y=v v Vv. o R6

8 i twhargiet one forms, pharnaceutically acceptable
salts, pharmaceutically accept abl e 9 sol vates,

prodg u a ites 0

rac gﬁ’al? gé",drpeﬁlh?yzc&éhé\ﬁn lgﬁl&yl\é or Oﬁtﬁ’na%lﬁégi Ptggeidé%‘ﬁ@fl {Whgsrein the

N- OxsuBl@BusMie) i8lafe selected from halogens, Ci-Cgalkyl, cyano and C;-Cs
perfluoroalkyl);

Ry is optionally substituted phenyl (wherein the substituent(s) is/are selected from

cyano, acetyl and optionally substituted amino; and

R; is optionally substituted C;-Cs alkyl or C3-Cs cycloalkyl (wherein the substituent(s)

is/are selected from halogens, hydroxyl, C;-C; alkoxy, and protected hydroxyl); Rs

can also be -NRgR7 wherein R and R are optionally substituted C;-Cg alkyl (wherein

the optional substituent(s) is/are selected from halogens, hydroxyl, C;-C; alkoxy, and
protected hydroxyl),

comprising:

debenzylating the compound of Formula XXI

Formula XXI

to give a compound of Formula XXII.
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10

11
12
13

14
15
16
17

18
19
20

21

23

24

25

26

11 R can be Cl1-C6, C3-C6, or optionally substituted
phenyl (wherein up to three 12 substituents are,

wo naepedrdent |y sel ected from hal ogens, Cl-C6 aP&yiB2004/001761

cyano, or Cl-C3 13 perfluoroal kyl); 14 R2 can be
optionally substituted phenyl (wherein up to three
substituents are 15 i ndependently selected from cyano,
acetyl, or optionally substituted am no, wherein up

9016 t.@{ntog@sfs"l*@tﬂ%gl_%%%ﬁﬁbﬁm Cs}ﬁhﬁ‘d bPegRadeNt |y

sel ec rom al kyl, Co 17 cycl oal’kyl,
acetyl, or sul fonam de); 18 RB can be optlonally
substituted CLJO6 al kiy or qﬁ§loab§ (wherein
substltuE§L§ ntl yysel ed from

hal ogens, r ox

hydr oxyl )R¢ /él R3 can

are optlonaII§tg Ituted Cl1-C6 aIkyI 22" (wherein
t he optional bstituent(s) is/are selected from

hal ogens, hydroxy, CRiC3 23 al koxy and protected
hydroxyl); 24 R4 can Hoemia XP5 \N-R6 26 -87 WO

2004/ 106299 PCT/ 1 B2004/ 0176 27 wherein RS @anduR6:

erédn R8 and RO

are i nde og§h~ -06 alkyl op~GBlgsl L
cycloalksﬁ %%WMH? substitupéd aryl or °
aral kyl, wherein the substltuents are selected from

29
hal d@éwéonecfy% phasprraisalixaceemiails fﬁhfﬁ»e@ama%ﬂ%ﬂlmceptable
(wh
Sel el o e R gt g Pur nntomers,
haId@sﬁt@w$xnmqmﬁh@makkywh@@usubst|tuted am no (wherein
up to two substituents are independently selected from

32 HaRibe OGRE, CoCOONbRIallybsitaccienst (She a hyhree
or or ac |f| th I, o) 1- C6
o1 koubrikienBrapt ottt st HORERTRES. b gl yamo, or Ci-Cs

HQQﬂﬁ@K@kMylng W th one or nDre opti onal
het er oat oms "Wwherein the hetero aton(s) are 35

I ndqgeoaﬂ%ebbfyoﬁﬁ& 85HsBEL LS NN (WhOGEIup XN EE TR ents arc
sul fur, 36 can be an optlonally substi tut ed

mon ondepblildenﬂy Seth‘:qt@y@m @ym@t @qet»d,wrloetlhwlmgbsméectmmnewherem up

nor
b e A L
suI feyelpalapidadeyd, @mulfmldsubst ituents are

i ndependently selected 39 from hal ogens, hydroxy,

pr otreCiag Ge bytﬁifrﬁﬂy lsubsﬁﬁrtﬁ% @C(kél}é}yl,or Q@%Qyol@élk V&Fh@rem substltuents
perfluoroal kyl . C1- al kyl or éhloa

or méwﬂfgnﬂws@ﬁqe@ ﬁrpgldlaé&gsmk Wdrozml v alkaxy e 1 protected

subqﬁﬂﬁﬁ§gis are i ndependently sel ected from hal ogens,
hydr oxy, ° pr ot ect ed

R; can also be -NR3Ry, wherein Rg and Ry are optionally substituted C;-Cg alkyl
(wherein the optional substituent(s) is/are selected from halogens, hydroxy, C;-C3
alkoxy and protected hydroxyl);

R4can be Rs

\
N—Rsg

o—
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28
29
30
31
32
33
34
35

36
37
38
39
40
41
42

43
44

45
46
47
48
49
50
51
52
53
54
55
56

42 hydroxyl, Cl1-C3 al koxy, cyano, or Cl1-C3
perfl uoroal kyl, 43 and the pharmaceutically acceptable

wa@adgpe2vaut oners, racenates, pure enanti omer SPOT/IB2é4/001761

di astereoi soners, and sol vates of the conpounds of
Formula I, 45 with the provisio that R2 is phenyl only
when (1) R5 or R6 is C3-C6 cycloal kyl or 46 phenyl
substituted with acetyl, al kyl, cycloal kyl,

h.\/ deax IQ’zlmd 18l ey Iﬁuf)éna&ﬁm wyam 4, @CEL @md@ C91C6(>?310a1ky1

when R5 and R6 together forma -7 menbered rlnq
or  viptidmelly subsstutsdarror seslleyLeessin theohhstipRaean Se Wéed from

gﬁgﬁgla at OI'%SJ (ogglc?lmilglsﬁ ﬁgecf %@6 511{ 1r(9x?1E1ré n ﬁjgt ong tituents are
S ub gidepetidextiwdetchtet é‘io&ghythoxyl,ﬁﬁoicytadl hydr@.yl,@ﬁiddialqgen(s)) optlonally
Sub SRS dmigs Crlsagt Up g bvstbpttiasie ol Ssted from
hav S@QR—F TOR! of@@ﬁ}ﬁ@t \%ﬁ&elﬁtl{g'ﬁ €)-C§ eI fiafy1}, Beadedyl,

optional’ substituents are independent sel ected from

hal trifresométhdr ey Cpalbesictbenyl 53 Wé&yvgﬁ@ fagm a 5-7 membered
ZL g(ﬁl;)ég Wd.ﬁly %%r gl%% (Hy%ﬁglq‘%%ﬁ}&mﬁ; W nttﬁ)ef ﬁé?érr‘é )eilfo%?(g)bﬁg
optmﬁﬁpﬁM¢mﬁMﬁﬁkuﬂUtgmnﬁmgﬁkpkmﬁmhadeMﬁnthe ar al kyl

55 substituents are independently selected from

hal @gRNGan ByMropKynalBrsabaiitedimoyot; ley)l tricyBlec ieter@3ycle having one or

al koxy, cyano, or Cl1-C3 p quoro k

D 0OMLAY0 AP BGOSR TS SR SHfsE Hidepgenty selected from

reagx%, 9 ﬁtrﬁgéﬁpa‘ﬂﬁ'gglﬁﬂf a@t‘h%b@oﬂal sd%ttlt'aerﬁs %mr&&gieﬁﬁy selected
0 g 00

For mu Ive a 9 conpound of For mul
60 Oro@ halogess, (hydi@xmratectml hyBReyl, €1CREkee:, gyang, €1-Cs
For mul

wi t R® og’lag(gﬁﬁde 681kY) rgﬂﬁé&@?%ag%gipa% aOS%%fgg %osﬁt#ge\é aralkyl

of Fkehergid fhe Viibistifen®ate infeehifdnRyRBlectod fibmrhaidgans/ hgdr6xy, lprotected
R2
hydroxyl, C;-Cs alkoxy, cyano, or C;-Cs perfluoroalkyl,

and the pharmaceutically acceptable salts, tautomers, racemates, pure enantiomers or

diastereoisomers, and solvates of the compounds of Formula I,

with the provisio that R, is phenyl only when (1) Rs or Rg is C3-Cs cycloalkyl or
phenyl substituted with acetyl, alkyl, cycloalkyl, hydroxyalkyl, alkylsulfonamido,
acetamido or (2) when Rs and Re together form a 5-7 membéred ring with or without
one or more heteroatoms wherein the hetero atom(s) are selected from nitrogen,
oxygen and sulfur or (3) when Rs or R is aralkyl optionally substituted with halogens,
cyano, Ci-Cg alkyl, C;-Cg halogenated alkyl or (4) when Ry is optionally substituted
mono-, bi- or tricyclic heterocycle having one or more hetero atom(s) (wherein the
optional substituents are independently selected from halogens, hydroxy, protected
hydroxyl, C;-C; alkoxy, cyano, perfluoroalkyl of one to three carbon atoms, C;-Cs
alkyl, C3-Cg cycloalkyl, aryl, or optionally substituted aralkyl (wherein the aralkyl
substituents are independently selected from halogens, hydroxy, protected hydroxyl,
C;-Cs alkoxy, cyano, or C;-Cj perfluoroalkyl)),
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58
59

60

61

62

63
64

65

66

67

68

69
70

71

72

73

74

75
76

77

78

79

80

81

68 Formula VI 69 treating the conpound of Formula Vi
with an al dehyde of Formula VII to give, a 70

we@orpaeg of Forrmula VIIT; 0 0 71 R 72 RLCHOPE®BIBI004/(H1761
Formula VI HRG 73 0 R2 Rl 74 Formula VI1l 75
treating the conpound of Forrmula VIII with a conpound

of Formula I X to give a 76 conpound of Fornula X; and
77 0 RB O-< 0Bu Rs\ 78 o o orBa NH2ZNc R6 0 79
ForqB ?8 RZ Rl 80 Fornmula X 81 hydrolysing the

conpou Formula X to give a conpound of Formul a
o copeSiy AL ESERR FAP A b P e
XVI ,coﬁlpﬁulmof(ﬂdnﬂﬂa(ﬂvzl 4/ \ \ N " RR1 5 HO

For mul a XV

[ ] I
RsR¢NH Rs
M - Formula 111 Rs N~
R; 0 l

Formula I Formula TV Re

treating the compound‘of Formula IV with an aldehyde of Formula V to give a

compound of Formula VI;

0 0
R,CHO Rs
Rs N~
Formula V |
, Rg
H R,
Formula VI

treating the compound of Formula VI with an aldehyde of Formula VII to give.a

compound of Formula VIII; -

0 0
R,CHO Ry N
Formula VII H ]
Rs
O R,
R
Formula VIII

treating the compound of Formula VIII with a compound of Formula IX to give a

compound of Formula X; and

¢ >
Rs o~ o OtBu
> Rs~_
i i ™ N = N/\/k/k)\
NS
H,N /\)\/k)\ o R Rﬁ/ ~ o)
Ry

Formula IX

Formula X

hydrolysing the compound of Formula X to give a compound of Formula XI.
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10

11
12
13

14

15
16
17

18
19
20

21
22
23

24

6 Formula | wherein, R4 =

net abol i tes, pol ynorphs, tautoners,
enantioners, 10 di astereoi somers or

11 Rl can be Cl1l-Co6, C3-Cp6,

91! ”d%&%g&ggﬁhéﬁ]e hesh 68

cyano, pertlu
optionally substltUOed phe

HOOHOHOH~( 7 Y=08ts
| act one fornms, pharmaceutically acceptable salt,
w@banmeeeut i cal |y acceptabl e 9 sol vates, prodrBgBIB2004/001761

racemates, pure
N- oxi des wherein

or optionally substituted
phenyl (wherein up to three 12 substituents are

g#oafﬁﬂﬁﬂimuﬁé@@p al kyl,

14 R2 can be

nyl (mhereln up to three

substituents aﬁg 15}ji ndep
acetyl, or opt

16 to two a
sel ected fr®o

dent | yHsel €6t eddH r om cyano,

MRGEp by
, C3-C6 17 cycl oal kyl,
acetyl, or :\18 R3 can be optionally
subst ijout ed T C6 al kyl oli C3-C6 cycl oal kyl (wherein

substituents 19 arelﬁﬁ@@ﬁ@ﬂdently seLect ed from

hal ogens, hydroxyl, C Ici liu m% 6t§Ct ed 20
hydroxyl ): 21 R3 a4 d8eEe X Nrdko erein R8 and RO
are optionally substitutedeCloaCg:al kyl 22 (wherein

t he opti onal subshﬁluent£s§\kgfﬁ;@ sel ected from
halogens hydr ox Cl-C3 23 al koxy And protected

hy di§k3eione founse equigplly agoepigblogdiphanpoeytically acceptable

Eg‘rl' /rru B2Q g%/r(%ﬁl&% 6&161{%@1&@% gn%oﬁ@ﬁg?ﬁtgg‘%m Fﬂg’:&gf‘@f, pu5e6enant10mers,

03, dlaz’tkre?)&o@ersZ(ﬁ I‘REX1dESlWBﬁei\n I Formula XIlIl 0 31 0 R3
OO OBu
R; can be Ci-Cg, C3-Cg, or optionally substituted phenyl (wherein up to three

substituents are independently selected from halogens, C;-Cg alkyl, cyano, or C;-Cs

perfluoroalkyl);

R; can be optionally substituted phenyl (wherein up to three substituents are

independently selected from cyano, acetyl, or optionally substituted amino, wherein up

to two amino substituents are independently selected from C;-Cg alkyl, C5-Cg

cycloalkyl, acetyl, or sulfonamide);

R; can be optionally substituted C;-Cs alkyl or C3-Cs cycloalkyl (wherein substituents

are independently selected from halogens, hydroxyl, C;-Cs; alkoxy and protected
hydroxyl);

R; can also be -NRgRy, wherein Rg and Ry are optionally substituted C;-Cg alkyl
(wherein the optional substituent(s) is/are selected from halogens, hydroxy, C;-Cs
alkoxy 4nd protected hydroxyl);

comprising: :
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25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

44

32330 34 R RL HO35\ Fornula XIV 0 36 37
reduci ng the conpound of Fornmula XIV to give a
wa@eospame of Formula XV; and 38 O R3 O O O BupCBEB26H4/001761
40 0 .. 4N 41 Rz HO\ Rl 42 Formula XV 43 hydrol ysing

t he conpound of Fornmula XV to give a conpound of

Formula XVI. 44 -91 WD 2004/ 106299 PCT/|1B2004/ 001761

1 92. A process for the preparation of conmpound of

For

For B s oot Gotn@2ar & effs 3 Surbulf oty XIV:
loff on 7 Y=8 its lactone fornms, p
acceptabl e salt, phar
sol vat es, prodrugs
tautoners, racemat

pceutically

HO

Formula XIV

0)

reducing the compound of Formula XIV to give a compound of Formula XV; and

Ry
Formula XV

HO

hydrolysing the compound of Formula XV to give a compound of Formula XVI.

-91-



p—t

(%)

N

19,1

N

~

O o

10

11
12
13

1
15
1
17

~

(@)}

18
19
20

21
22
23

24

25

10 di astereoi soners or N-oxides wherein 11 R can be
Cl-C6, C3-C6, or optionally substituted phenyl

W@ odveneadzoo up to three 12 substituents are i ndepentiaed/001761

sel ected from hal ogens, Cl-C6 al kyl, cyano, or Cl-C3
13 perfluoroal kyl); 14 R2 can be optionally
substituted phenyl (wherein up to three substituents
are 15 independently sel ected fromcyano, acetyl, or
optionally substituted am no, wherein up 16 to two
am no substituents are independently selected from

2C1I % Hl%lcg ?rtﬁg%g%ﬁgg :8?’%{%%% y subét | t ut ed

Cl-C6 al kyl or C3sC6 cycl oal kyl (wherein substituents
19 are independenfly se]e ' 51 hydr oxyl ,
Cl- C3 al koxy* amd prs
al so be - NRBRO, wher 3
substituted Cl1- 22 (mhereln t he optiona
substituent(s) |sfare el ected from hal ogens, hydroxy,

Cl-C3 23 al koxy gpmvﬁggtected hydroxyl); 24 R4 can be

RS \NR6 25 O - 004/ 106299 /1 B2004/ 001761

26 wherein R5 and ﬁﬁm@nemmﬁdepena hydr ogen, Cl-C6

al kyl or- C3-C6 cycloal kyl, =~ 27 optlonally substit ut ed

aryl or aral kyl, ‘NmeLQJQVnhﬁLSUbStItuents are sel ected

from 28 halogens cyano, optionally substituted Cl-C6

al kyl (wherein up to two ,substituents are 29

i ndetsém!elmfpynee me@tmlbmch?mathis@al Pharoeeaitielly acceptable
hydr | .

hrd no g@HEsﬁp %8@%2; )p’olL}%Pc%tx‘t;)%gdhto\S{negl%Qac%HB&g P &fntiomers,
i ndemmﬂmﬁdn;ersai Nokilds fvhamin31l S02R7, COR7, or CONHRY?,
wherein R7 is CI-C6 al kyl or aryl), or acetyl, 32

tri fRUhGBE:L I C;-0%, Ioplidhatly kebsyiassdoshayyl, (w(héreﬂﬁu];ﬂtﬁ dhB6
together forma 5-7 nmepbered. 33 ring with one or nore

opt iSghditugngs e BilerRrpdenieselsrisd fiom rdegeny Gireralisyl apeo, 91 Ci-Cs

|ndﬁgﬁﬂg§&ﬂiﬁ)selected from nitrogen, oxygen and
sul 35 or R4 can be an optionally substituted

non [ [

or R afle oBiorlly SRl fedIHANTENELCE (AL EIRe QBRI 3

i ndepdaperduntly sdedtetfred c&mm@?ylmwﬁnnallyl subsseed anoho, wherein up
sul fur, and th tional .subst

b o b Bty BB e iR o Gyt alkyh CCo

pr otegelogltyh ekt X sulféhantide)al koxy, cyano a-a

R3 can be optionally substituted C;-Cg alkyl or C3-Cs cycloalkyl (wherein substituents
are independently selected from halogens, hydroxyl, C;-Cs alkoxy and protected
hydroxyl);

R3 can also be -NRgRy, wherein Rg and Ry are optionally substituted C;-Cg alkyl

(wherein the optional substituent(s) is/are selected from halogens, hydroxy, C;-Cs

alkoxy and protected hydroxyl);

Rycanbe Rj
\
N—Reg

—
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26
27
28
29
30
31
32
33
34

35

36
37
38
39
40
41

42
43

44
45
46
47
48
49
50
51
52
53
54
55

39 perfluoroal kyl, Cl-C6 al kyl or C3-C6 cycl oal kyl,
aryl or optionally substituted aral kyl 40 wherein the

waengtiog2eent s are i ndependently sel ected from bel/mgpeng001761

hydr oxy, protected 41 hydroxyl, C-C3 al koxy, cyano,
or Cl-C3 perfluoroal kyl, 42 and the pharnmaceutically
acceptable salts, tautoners, racemates, pure

enanti omers or 43 di astereoi soners, and sol vates of

thel“ﬁSBQ eny?'rﬁiﬁ{ rg‘ﬁ{d@g&ﬂeilﬂy ré!gefnhd h?alﬁfrlq}f'(%'(@s &8y,

cyc bpmbﬂailt/ saiystitvdl thlewtallssdmhqrmmthqjsubsuthem@meyelected from

alk cl oal k dr ul fona

acetlhedd st s ioma HE e e e B iR R G syt htuonts are
e mi’fﬁieﬁ&dfehﬂmgse\l%ctdd feom Wy drbop | protééted ih?dr@kymm{déhalo gen(s)), optionally
het er oat ons wherein the hetero aton(s) .are sel ected

f r ofvfityeskaarine fshaxingiio Brrisubsiitpents e idppeggeatly peecizd from

R6 i [ I t

R §®§ﬁ7, %cgJ oclg@gy@ﬁ@’ wm&m@ﬁg b}j gg%a e%ﬂarm @ Qé‘é?ﬁ
V\hemﬂizbmmetbplt odﬁaCls ylksmslfopnjdt eR;s d Rrsdngf—ther k£<prm zoﬁ 7 mernbered

tric cI| het er ocycl.e one etero

at o €08 PTG P08 q&%?%% @%FQ£ DR tom(g) are
i ndmﬁ@iﬂéhﬂlyses@kﬁﬁ&ﬂ nitfogen, Iaayg:@ema suliigr oxy,
protected 52 hydroxyl, Cl1-C3 al koxy, cyano,

per bl R EAbKaM oﬁfmﬂﬁﬂ;ubﬁltﬁtgd{ £Rn62 bR trddyeliBhetébofele haYhg one or
al kyl, C3-C6 cycloalkyl, aryl, or optional

sub®tdre hetewy asemaiskyhereintsaiddicrete Memss)as’ Rryllndeséldently selected from
Su b?%% ﬂeﬁ]ﬁrﬁ gé}f nd' dsﬂﬁﬁgr A PB{)‘[Y(@‘%? %ﬁﬁ@gﬂ% ﬁ%&@k&ﬁﬁw selected

profecte oxy, cyano,
or Ebn(Ral pgent,| hydroog) Mteyt)ed hydro8yl, GEC2 01841, 0889 C:-Cs

PCT/ gﬁﬁgo ﬁkygg% agq% {3? ri s ag(y& g%%%ﬁﬁg %PE%PWHP%ed\fralkyl

t 0 gx*h‘éﬁan@theQﬁbﬁlﬂ%%lhﬁ’éjm@épeﬁ@édﬂy' saledtedfroth Milogefls, {Adxy, protected
RRCHOR3 O 60 ~'1 ~ R3 0 Fornmula V R2 61 H Formul a

XVI hydiposylad &3 }ksxy, 67219301 @aet PHfueiealkybnpound of

Formula XI X with a conmpound of Formula VIl to give g
and the pharmaceutically acceptable salts, tautomers, racemates, pure enantiomers or

diastereoisomers, and solvates of the compounds of Formula I,

with the provisio that R; is phenyl only when (1) Rs or Rg is C3-Cs cycloalkyl or
phenyl substituted with acetyl, alkyl, cycloalkyl, hydroxyalkyl, alkylsulfonamido,
acetamido or (2) when Rs and Rg together form a 5-7 membered ring with or without
one or more heteroatoms wherein the hetero atom(s) are selected from nitrogen,
oxygen and sulfur or (3) when Rsor Re is aralkyl optionally substituted with halogens,
cyano, C-Cs alkyl, C,-Cg halogenated alkyl or (4) when Ry is optionally substituted
mono-, bi- or tricyclic heterocycle having one or more hetero atom(s) (wherein the
optional substituents are independently selected from halogens, hydroxy, protected
hydroxyl, C;~Cs alkoxy, cyano, perfluoroalkyl of one to three carbon atoms, C;-Cg
alkyl, C;-Cs cycloalkyl, aryl, or optionally substituted aralkyl (wherein the aralkyl
substituents are independently selected from halogens, hydroxy, protected hydroxyl,
C1-C; alkoxy, cyano, or C;-C; perfluoroalkyl)),
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56

57
58

59

60

61

62

63
64

65

66

67

68

69
70

71

72

73

74

75

76

77

78

79

64 conpound of Fornmula XX; 0 0 65 R3 O 66 RICHO H
Formula VII Rz 67 RL 68 Fornula XX 69 treating the

wa@eospamg of Formula XX with a conpound of Forpail/zB2004/001761

to yield a 70 conpound of Fornmula XXI; 0 R3 /\ 00
OBu 71 72 O OO OBu 73 RN ORa Formula I X Rl 74
Formul.a XXI 75 debenzyl ating the conpound of Fornul a
XXI to give a conmpound of Formula XXII; 0 76 R3 OO
aBLbomé)'si ) O 78 RZ 79 R1 Formula XXI'I -94 WO
2004/106299 PCT/ 1 B2004/ 001761 80 converting the

co m&’lﬂﬁg,g Q%EE?BM & F%%Jﬂk at}@\llﬁlhﬁlt E&ﬁ q}f@gm?tﬂh ¥ to give a

chl or eacting the acid or| orm of the
conpmmpdundoﬂqﬁxrmula&(m){ll W th an anm ne of 82 For nul a
1l to give a conpound of Formula X; and {83

O Bu R%R6NI—(|)JN84NO Formula |11

M R,CHO
Rs O/\© Formula V
Formula XVIII Formula XIX

reacting the compound of Formula XIX with a compound of Formula VII to give a

compound of Formula XX

R;CHO
Formula V11

Formula XX

treating the compound of Formula XX with a compound of Formula IX to yield a

compound of Formula XXT;

Formula IX

H2N

. Formula XXI

debenzylating the compound of Formula XXI to give a compound of Formula XXII;

o
R >
HO - /\/k/’\/k
N o

Formula XXII
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80
81
82
83
84
85
86

87

—_

10
11

85 RZ 86 R Formula X 87 hydrolyzing the conpound of
Formula X to give a conpound of Formula XI. 1 93. A

w@e@aasmod or t he preparation of conmpound of ForPemiE004/001761

O RB1I1I-1 RBOHOHOH NRe6/ 0 R RL Formula XI o
Formula | wherein, RA = iNK OHOHOH Y=0 2 its

| act one fornms, pharmaceutically acceptable salt,
pharmaceutically acceptable 3 solvates, tautoners,

I aC @R} LBng A cOMPHRAUITPIRAFa )@(IP&J Bl E&Jre?g&&ﬁr%g &id chloride;

N- oxi des 4 wherein 5 R can be Cl1-C6 , '
opt |rcﬂ¢ang thesgisshiaridedernppithy Pompevad off Fommpla Xxﬂhwéb a amine of

sub ed from hal ogens,
Uliriﬁ%o gr‘?&gg ggﬁ%%ﬁpérﬁ{luoroaw; 8 R2
can be opt| onal l'y substitutegl phengl (vvhero' up to
three substituents are @i tIy selyecteq fro
cyano, acetryk,NHOr opti on;[Ny S ' ed '

wher ei n upForm@ Ko two difi no sulpst i NJent ar e o
i ndependently sel ected from CZ- al kyl, C3-C6 11

cycl oal kyl, acetyl, or sul f SAami d ); -95 WO

2004/ 106299 PCT/ 1 B2004/ 001761 12 Fdz@kla Re optionally
substituted Cl-C6 al kyl or C3-C6 cycl oal kyl (wherein

s ubstyidtolenigsthe ¢@mpoundiof Femaria b Igyvesaloapoed 6f ldmmula XI.
hal ogens, hydroxyl, Cl-C3 al koxy and protected 14

93hy driopipkdss fdih&prepantiad strobpouddRAHrmutacXlei n R8 and R9

are optionally substituted C1-C6 al kyl 16 (wherein
the optional substituent(s) is/are selected from
hal ogens, hydroxy, CIp C3 17 al koxy and protected

hydr oxyl ); Rs OH OH OH
I{S\\\
/N
R¢ 0
Ry
Ry
Formula XI

Formula [ wherein, R4 = Z;N)l\

OH OH OH
Y =
(o}

its lactone forms, pharmaceutically acceptable salt, pharmaceutically acceptable
solvates, tautomers, racemates, pure enantiomers, diastereoisomers or N-oxides

wherein

R; can be C;-Cs, C5-Csg, or optionally substituted phenyl (wherein up to three
substituents are independently selected from halogens, C;-Cs alkyl, cyano, or C;-Cs

perfluoroalkyl);

R; can be optionally substituted phenyl (wherein up to three substituents are

independently selected from cyano, acetyl, or optionally substituted amino, wherein up

to two amino substituents are independently selected from C;-Cg alkyl, C3-Cs

cycloalkyl, acetyl, or sulfonamide);
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12
13
14

15
16
17

18

19

20

21
22
23
24
25
26
27
28
29

30
31
32
33
34
35
36

37
38

39
40

18 R4 can be R5 19 \NR6 20 0= 21 wherein R5 and R6
are i ndependently hydrogen, Cl-C6 al kyl or C3-C6

w@yokaed2byl , 22 optionally substituted aryl OPCT/IB2004/001761

aral kyl, wherein the substituents are selected from 23

hal ogens, cyano, optionally substituted Cl1-C6 al kyl

(wherein up to two substituents are 24 independently

sel ected from hydroxyl, protected hydroxyl, and

hal ggenh $2 ))pti&ﬂ_tl%r onRlituYed G2CSHRALr TS EyABAIRG (WABRIEIWBstituents
up to two substituents are independently selected from

26 8soZiRdepeadmily selectebfipRhalogies: aydroril, CsCoplkopy andarptected

or %r&%& or acetyl, 27 trifluoronethyl, or Cl-C6
aIkoXycay%bnyl, or R5 and R6 together forma 5-7

me red . 28 ry wi.th o ofr. re tional ..

et 55t gt SaruRen s bite G B ST AT SRty Ebstguted Cr-Cralio
I ndepaadntieyvpaeiat eitstubht)idirt sele@ed fromgRigedd)dydroxy, Ci-Cs
sul fur, 30 or R4 can be_an optionally substituted
mondglkoxpand giotacteddydroxgDnet er ocycl e having one or 31
nore hetero aton(s) wherein said hereto aton(s) is/are

i nddbsaybat IRg selected from 32 oxygen, nitrogen and

sul fur, and tMie gptional substituents are

i ndependent |y Nsel'etted 33 from hal ogens, hydroxy,

prot ect ed_hydroxyl, Cl-C3 al koxy, cyano, Cl-C3 34

perf | uorc%‘l’l@ , Cl1-C6 al kyl or C3-C6 cycloal kyl, aryl

or optionally substituted aral kyl 35 wherein the

substlietaie Rs sndRe aierigdspenisetty hydreging Ci-€d alkylbon GraConyeloslkyl,

or ot Bl PO e i 57 Mreiiee dialet i EEFy from

acceploabhse c b Sptioh ALt NBRItSted CRERABYEGvhedif @p to two substituents are
enantionmers or 38 diastereoisoners, and sol vates of

t he idsppesientlys sddectedbirer badroxylgerofgicied hydroxigh and halegentra) optionally
R? i \ | ( : i .C3-

eyl R oY ARl & b PRl s erRently selected from

al kydQ:Re,yeDRalok CONHR/ ¢ whsigal Iayib Cidlslkikybor drplhamiadayl,

- 96 2004/ 106299 /1B2004/.001/61 acet am do or.

(2 TToRETEh 6 R Slararorey M s SR BRhPTH Ry membered
Wi t Rin@lwivi édeQ#tmord ptiiel 1terbM6Ms MBERIDMAE @e&mﬁ;@ﬁgb fre

the hetero atom(s) are selected fromnjtrogen, 4

oxy dedepandendy; pelestedsirom itragap pxpeenandmpliys ar al ky|

optional |y substituted with hal ogens, 44 cyano, Cl-C6

al kit Rs can Bpathentiogellyatubetituiod yioner, b-AF thgyshc fgetogycle having one or
opt i S [ - I:=, O [ '

ot GBSl SHLRth et RE Bom B iralind ol G Slected rom

t he oAGgaphitogen aidnir, tudkthe pacmel sutddmentd eret ihgependently selected

sel ect ed from_ hal ogens, hydroxy, protected 47

Py PalOBST A R oy ooty RGOk e P L BB o0 She

t 0 tRFRRrGAENAN, -6f BB or E1-CEBycldicyal 46yl or o?ﬁoﬁ@ly substituted aralkyl
cycloal kyl, "aryl, or optionally substituted aralkyl

( whevherain thesubsiidygais are independently selected from halogens, hydroxy, protected
hydroxyl, C;-Cjs alkoxy, cyano, or C;-Cs perfluoroalkyl,

and the pharmaceutically acceptable salts, tautomers, racemates, pure enantiomers or

diastereoisomers, and solvates of the compounds of Formula I,

with the provisio that R, is phenyl only when (1) Rs or R is C3-Cg cycloalkyl or
phenyl substituted with acetyl, alkyl, cycloalkyl, hydroxyalkyl, alkylsulfonamido,
-96 -



41
42
43
44
45
46
47
48
49
50

51

52
53

54
35
56
57

58
59

60
61
62

63

49 substituents are independently selected from
hal ogens, hydroxy, protected hydroxyl, 50 Cl1-C3

wa@bkdasys29cyano, or Cl-C3 perfluoroal kyl)), 51 PCT/IB2004/001761

conprising: 52 reacting a conpound of Fornmula XVIII
with a conpound of Formula V to give a 53 conpound of
Formula XIX; 54 00 Il Il 55 RZCHO R3~ x v "O
Formula V R3 O 56 Formula:/XVIIl HR2 57 Formula Xl X 58

I eacdckiagidd @ (2PRRGURLCand R sFOgdhbr forf] X5V thémiFer&DMIORIE or without

of Fornula VIl to give a, 59 conpound_of Fornula XX; 0

0 GUes1IRIC kyiRremEWhersimiie Jetorq atpmés) agg spipcted Fom nitrogen,

For hd st (3PRRGZ IS, iEEA NI L AARAMN PQAb Bk ted St hal

tr e%yg% t hés c%npo(ug‘g of %gr n6ul%3a >1<(§ (\%}n%t & a}QcorrpOlj?nSV gf alogens,

For myhuo, ICt-Gsallgil, &1 eCehalogbnateshalloyl rod (HfwirenrRnis eptiidhlly Shstituted

g o?ﬁg?rgg-,%i- (ﬁgtﬁ?%hg &e%?ﬂcgcﬁ%&?%ng orllgé'I or\ m(\>re Fl\)létero(sagtorll\ll(s()) (wherein the
optional substituents are independently selected from halogens, hydroxy, protected
hydroxyl, C;-C; alkoxy, cyano, perfluoroalkyl of one to three carbon atoms, C;-Cg
alkyl, C3-Cs cycloalkyl, aryl, or optionally substituted aralkyl (wherein the aralkyl
substituents are independently selected from halogens, hydroxy, protected hydroxyl,

C;-Cs alkoxy, cyano, or C;-C; perfluoroalkyl)),
comprising:

reacting a compound of Formula XVIII with a compound of Formula V to give a

compound of Formula XIX;

o o) O 0O
/H\)J\ R,CHO
Ry 0/\© Formula V Ry O
Formula XVIII o R,

Formula XIX

reacting the compound of Formula XIX with a compound of Formula VII to give a

compound of Formula XX;

O 0O
Rl CHO R3 O
Formula VI
H
0 Ry
R

1
Formula XX
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64
65

66
67
68
69
70
71
72
73
74
75
76

77
78

79

80
81
82

&3

84

71 debenzyl ati ng the conpound of Fornmula XXI to give a

conpound of Formula XXIl; 72 0 73 R30 0 OBu HO 74
W@®2004/1062%9 Rz 76 RL Formula XXI| 77 reacting theCT/IB2004/001761

compound of Forrmula XXII with an am ne of Fornula |11

and a coupling 78 agent to give a conmpound of Formula

X, 79 0 R30 0 &Bu 80 R\ N 81 Fornula Ill Rs-"'" 0O

82 Ra 83 R Fornula X 84 hydrolyzing the conmpound of

For nila@n it Q@of C?M&c?of%ﬁﬁ@l‘d')@( %th%%mibbﬁn@%f Form@f: Qo Jielda

2004/ 106299 PCT/1B2004/001761 1 94. A process for the

pr epempoiahoforpglpdliid of Fornula XiIb, 2 OR5-,, R3

OHOHO1/2Ca 3NNO 4R 5RL RFormula Xllb 4 6

7 their pharmaceutically acceptabl e salts, é>><f
8 tRut oner o)

pharmaceutically acceptable solvat S, OtBu
racemat es, pol ynor phs, p#
dlastere0|%xgers net ab 0
OtBu
H,N o
Formula IX Ry
Formula XXI

debenzylating the compound of Formula XXI to give a compound of Formula XXII;

HO — N/\)\/k)\
o

Ry
Formula XXII

reacting the compound of Formula XXII with an amine of Formula III and a coupling

agent to give a compound of Formula X,

0 R j>x<i

RS\N — M
RsRgNH
Formula Il R6/ ~ 0

! Formula X

hydrolyzing the compound of Formula X to give a compound of Formula XI.
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[y

10
11
12

13
14

15
16
17
18
19

20
21
22
23
24
25
26
27

9 prodrugs or N-oxides wherein 10 R is Cl1-C6 al kyl,
C3-C6 cycloal kyl, or optionally substituted phenyl

wQ@ odvenedzoo t he 11 substituent(s) is/are sel ect dI/iB20m/001761

hal ogens, Cl-C6 al kyl, cyano and Cl1-C3 12

perfluoroal kyl); 13 R2 is optionally substituted
phenyl (wherein the substituent(s) is/are selected
from 14 cyano, acetyl and optionally substituted
amno; 15 R3 is optionally substituted Cl-C6 al kyl or
C3-C6 cycl oal kyl (wherein the substituent(s) 16

941 S/ N Bros&ds E6ttBEplcp AP RBBMBund W PMla X1, - C3 al koxy,

and protected hydroxyl); R3°17 can al so be - NR6R7
wherein R6 and R7 arepoptionally substituted Cl-Cp
al kyl (wherein _18 the optional substitoeent ()1/2C8/ ar e
selected fromh

C1-06 alkyl
(wherein the i s hydroxy or protected
hydr oxyl ), NHR8=FMerein R&iis selected from 22

al kyl , aral ky)/, S02R9, COR81agIbCONHRO, CSNHRO (wherei n
RO is C1-06 alkyl, aryl or 23 aralkyl)],; R4 can also
be -CORI O (wherein RIOis selected from hydroxyl and -

el CRHLRTPSIGATY JueAtab Rl Prappeeutealy fscpble Solvates,
cy chaablt, raé'@ﬁa@és?ﬁdlﬁhwphs %@é éiﬁhti&ﬂ&s,mé]stéi‘&gso%‘e%s, metabolites,

together form5-7 nenbered 26 ring wth one or nore

opt iPEErSsHEDNEPHEeOMEinwher ei n t he het er oat on{( s)

is/are 27 independently selected fromnitrogen,

oxy dturis &n€ls slkiyh Ka1Cs;cyelnalkyloor aptopalusubeigR@d phenyl (wherein the

PCT/ : 0 ] o 1- C6_al kvl ~ Q

5. ASERAEH IR e ROl 8 s afidl Ty S s

ar alpksfluorcakylwher ei n t he substituents are sel ected
from hal ogens, cyano, optionally substituted Cl1- 30 C6

al kyR, i§ whtmellysublgruted Rty (@hdrsin AhesubBEeBREAYRNr Yelected from
sel ect ed fr0ﬁ1hyd[OXﬁ|, protected 31 hydroxyl, and

hal 6419 agefyl 2B optmnally substiviediamib®d ani no, acetyl ,

trifluoromethyl and 32 C1-C6 al koxycarbonyl, 33 )
conpils ppitpnatbysubstitater g -Corrdkst onpolin dydealind (wherginthsubstituent(s)

w t h,,s0di i f . b | .

0 %éa%él%é%g@é@&sm%#%’gcl s g]ﬁ!))%’, 4 p%?ec%ﬁ%&@o%yl), R;
can also be -NR¢R7 wherein R¢ and Ry are optionally substituted C-Cs alkyl (wherein
the optional substituent(s) is/are selected from halogens, hydroxyl, C;-Cs alkoxy, and
protected hydroxyl);

Ry is acetyl, C;-C, alkoxycarbonyl, optionally substituted C;-Cs alkyl (wherein the
substituent is hydroxy or protected hydroxyl), NHRg [wherein Ry is selected from
alkyl, aralkyl, SO;R9, CORg or CONHRy , CSNHRy (wherein Ry is C;-Cg alkyl , aryl or
aralkyl)],; R4 can also be -CORjo (wherein Ryg is selected from hydroxyl and —
NRiiRy2 (wherein Ry and Ri; are independently selected from hydrogen, alkyl, aryl,
Cs-Cy cycloalkyl, heterocyclyl, aralkyl and R;; and Ry, together form 5-7 membered
ring with one or more optional heteroatom(s) wherein the heteroatom(s) is/are

independently selected from nitrogen, oxygen and sulphur); and
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28
29
30
31
32

33

34
35

36

37

38

39

40

10
11
12

13
14

38 Rz Rl 39 R4 Formula XIb 40 to give conpound of
Formula XIlb 1 95. A process for the preparation of

w@ormoong of Forrmula XVia, 2 0 R3 OH OH O NapCBIB2004/001761

4 Rz 5 N0 ~RL Formula XVla 6 0 7 its |actone

forms, its pharmaceutically acceptable salts,

phar maceutically acceptable 8 solvates, tautoners,

racemat es, pol ynorphs, pure enantioners,

di asREk BOdBeaE @,c&lkryeblabptg éy@ﬁ)alkm @gﬁMy@ﬁbdﬂuﬁé‘d ﬂ?ﬁor aralkyl
wherein 10 Rl is Cl1-C6 al - cycl oal kyl_,

opt i [Bhareinythe sehstijuents agp ﬁ@k@%gﬂfwm\h@é@@pﬁ CYPIG, @pthmlly Rekséituted C;-

sub

e B O RO 0 D BB AT ARG proteted
R2 i lyydopdyl, enéhdlyg@(ﬂ)}gtophoﬁaﬁg spiseinyed {mainey aeetyl, uiflta@omethyl and
thre é %Et it u% are independently 14 selected from
cyan QTR 8‘?3' optional Iy substituted anino,
wherein up to two amno - 100 WD 2004/106299
PCT/WB‘?’G‘G&‘EOOl?Gl 15 substituents are i ndependent| y
selected from Cl-C6 al kyl, C3-C6 c IoaI kyI acety
or tiegtiag,the Gﬂlgﬁpla@) of Fé)ﬁtauli Kipavithsodi S’l/e followed by calcium
subsf.iipat ed CL-C6 al kyl or C3-C6 cycl oal kyl (wherein
t he substi t uent s 1® are sel ected from hal ogens,

hydroxyl , % al kqxy, pr ot egif ed diydr oxyl ); or 19
R3is - NR6R7 ergtn optli onal|l y
substituted Cl-C6 al ky tonal
substi tuent (£ [ are cted from hal ogens,

hydr oxyl, C Al KRXY, d 21 protected hydroxyl);

22 conprising=23 treatindithe compound of Fornula XVa
wi th sodi ug/ydroxi de FozuigXib

i

to give compound of Formula XIIb

95. A process for the preparation of compound of Formula XV1Ia,

- o
. Ry OH OH ONa
~ N/\/k/k/‘\
/
0
=
R
¥ . 2 R
NaO 1
Formula XVIa

0]

its lactone forms, its pharmaceutically acceptable salts, pharmaceutically acceptable
solvates, tautomers, racemates, polymorphs, pure enantiomers, diastereoisomers,

metabolites, prodrugs or N-oxides wherein

R; is C;-Cs alkyl, C3-Cs cycloalkyl, or optionally substituted phenyl (wherein up to
three substituents are independently selected from halogens, C;-Cs alkyl, cyano and
C1-C; perfluoroalkyl);

R, is optionally substituted phenyl (wherein up to three substituents are independently
selected from cyano, acetyl, or optionally substituted amino, wherein up to two amino
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15
16

17
18

19
20
21

22

23

24

25

26

27

28

RBOHOHOH25 NO 26 RR HOO R Fornula Xva 27 28
to give a conpound of Forrmula XVlia. 1 96. A process

wo eoo4tie9pr epar ati on of conpound of Formul a Xl PEr/1B2804001761
RBOHOHO1/2 C+ 3 Rs 1~INN 4 RZ 5R1 Formla
Xila 6 7 their pharmaceutically acceptable salts,
phar maceutical ly acceptabl e sol vates, 8 tautoners,
racemat es, pol ynorphs, pure enantioners,

di a : )
ahe R B AR LR o POBIRINER T, Sgipgica o

i s Gulfommidglybnd C3- C6 cycl oal kyl, or optionally
substituted phenyl (wherein the 11 substituent(s)
i s/ Rgis sptieellgdubstioried@]-Ogelig, orC:h—CCE@yallokIj&M (wdyemothasdbstituents

s ﬁbs% eocll o o B i et lffﬂr?f%{%sed g or

Subski f BHC TN REERER RE Safiordar uE B aflabovnercin the
Cl- %u@hm{lbmueﬁﬁ 6} | aﬁ)é@ie@t@h kvin HaVdpens nqg}dlbkaﬁ Ci- c3 alkoxy, and

substituent (s) s/ are sel ected from hal ogens
hydﬂ@%?ﬂfdhmﬁQEﬂblkoxy, and protected hydroxyl): R3 17
can al so be -NR6R7 wherein R6 and R7 are optionally
subgoppgisiad: C1- C6 al kyl (wherein

treating the compound of Formula XVa with sodium hydroxide

o )
Ry OH OH OH
H
N - ‘\/\/k/k/k
6]
\
R _
HO Ry
Formula XVa
(0]

to give a compound of Formula XVIa.

96. A process for the preparation of compound of Formula XIla,

OH o 12ca
Q \ O

Formula XIIa

their pharmaceutically acceptable salts, pharmaceutically acceptable solvates,
tautomers, racemates, polymorphs, pure enantiomers, diastereoisomers, metabolites,

prodrugs or N-oxides wherein
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10
11
12

13
14

15
16
17
18
19

20
21
22
23
24
25
26
27

28
29
30
31
32

33

18 the optional substituent(s) is/are selected from
hal ogens, hydroxyl, Cl-C3 al koxy, and 19 protected

whgananezb) ; 20 R4 is acetyl, Cl-C2 al koxycar borgtT/1B2004/001761

optionally substituted Cl1-C6 al kyl (wherein the 21
substituent is hydroxy or protected hydroxyl), NHR8
[wherein R8 is selected from 22 al kyl, aral kyl, SO02R9,
COR9 or CONHR9, CSNHRO (wherein R9 is Cl-C6 al kyl

ar >O’| RO& C %% ﬂﬁ' dyvtd dycloBtkyE AP oﬁ’tlio%‘allg @ubsgg%%h@m%vﬁ&@m the

i's selected from hydroxyl wher ein
R11 sshsfitRr(shis@rg w&@tﬁérfw@nhalyg@al (@cteadkyly anwl@& Ggén,
al kyI [ 25 C3-C7 cycl oal kyl, heterocyclyl,
aralﬁgg%gékﬁl and R12 together form 5-7 msnbered 26

w th ti | h . : [
t he Rt aPuSEBELs RLFLAR R I PR SR R B o oled from
f r oroyRhd, hogendossgellyaabktisbphping; and 28 R5 is
hydrogen, CI-C6 al kyl or C3-C6 cycloal kyl, optionally

subsgj it ep@shadly ¥hbsbituté @]-KyAlkylZ? dam%yeloalkyh@vherem the substituent(s)
substituents are selected from hal ogens, cyano,

opt i i&/aEe selpcied from halegsas, dﬂdrosml B6-Ca rlkpKy:(anA @rasedied Iydroxyl); Ry
subsk, ta}‘ég Bk SNRrI% \’VMQF mqﬁ&] esbghgx‘g&l?%uf)gtﬁlme@& rqoél\kjyl (wherein
, alogen(s

protecte and option
substhé dpifamdl saxb‘st[tmnt@):fstayé selecteidfftano hanpdnayhydaorxyl, (3233 alkoxy, and
Cl-C6 al k nyI, 33 conprising: - 102 WO
200476850 BV EeRy ?82004/ 001761 34 treating the

co und of. FEor wi th sodj um_ hydroxjde followed
18 PERHYL ‘gscm’ b&’@f"é‘f rhepylroptippally pybsttods-Gealky) (Fhyrsin the
Xl a @bdtitkdt g‘l’lydflﬁ(]y 0P broioted! I/ dIRST) eNl;fIR} [g}%eréi% R43s bected from

gi ve _a conpound Formula Xlla A process

Por alkid 451kyiaSQyRioGOBS onCOBKERRENGRRs K herainds Cr-C, kgl , aryl or

RS Qi3 PR 4 s0 be -COR o (wherein Ryo is selected from hydroxyl and —
NRi1R1> (wherein Ry and Ry are independently selected from hydrogen, alkyl, aryl,
C5-Cy cycloalkyl, heterocyclyl, aralkyl and R;; and R;; together form 5-7 membered
ring with one or more optional heteroatom(s) wherein the heteroatom(s) is/are

independently selected from nitrogen, oxygen and sulphur); and

Rs is hydrogen, C;-Cs alkyl or C;-Cg cycloalkyl, optionally substituted aryl or aralkyl
[wherein the substituents are selected from halogens, cyano, optionally substituted C;-
Cs alkyl (wherein the substituents are independently selected from hydroxyl, protected
hydroxyl, and halogen(s)], optionally substituted amino, acetyl, trifluoromethyl and
C:-Cg alkoxycarbonyl,

comprising:
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34
35

36
37
38
39
40
41
42
43
44

10

11
12
13

14
15
16
17

RS~ 3 R6E O 4RRL 5 Formula XII 0O OHOH OH RS 6
Formula | wherein RA = YO ~/ 7 8 its |lactone forns,
w@banmeeeut i cal |y acceptabl e salts, pharnmaceut PCHIB204001761

accept abl e sol vates, prodrugs, netabolites,
pol ynor phs, tautoners, racemates, pure 10
enantioners, diastereoisoners or N-oxides wherein 11

RI

can be Cl1-C6, C3-C6, or optionally substituted

phenyshtidgMAe ceipPoutd df Fofrhiile X1d &ith lsb&hintuglﬁfaxﬁe%gowed by calcium

I ndependent |y sel ected from hal ogens,

C6 al kyl |

cyadéctal§r C1-C3 13 perfluoroal kyl); 14 R2 can be
optionally substitut phenyl (wherein up to three

substituents are 15 i|ndepenBently
or opti Sralty ﬁgsZituted m nol whdrein up

acetyl,
16 to two ani no_su
selected fro
acetyl, or s

a N

-C6 17 cycloalkyl?

m @) ; -\L03 WO 2004/ 106299

6% 18 R3 carkibe optionally substituted

Cl- C6 al kyl C3- C6 cydooablkyla ( WEr €F nsubsti tuents
19 are indeﬂgndemhhﬁa&aMeﬁﬁeﬂ=$rbﬁi%a;%@én§, hydr oxyl ,
Cl- C3 al koxy and protected 20 hydroxyl); 21 R3 can

al so be -NR8R9, wherein R8 and RO are optionally
substituted Cl- kyl (wherein the optiona
Subs’f’ﬁf‘{%%@%"“%?ﬁ#%%?&%@?-ed from hal ogens, hydroxy,
Cl-C3 23 al koxy and protected hydroxyl); 24 R4 can be
R5 25 N-R6 O 26

97.

A process for the preparation of a compound of Formula XII,

(0]
Rs OH OH O l2ca
R5\
/ —
NS
O
R¢ =
Ry
Ry
Formula XIIo
2 SN J 3
Formula I wherein Rq = R, - , Y= ~0

its lactone forms, pharmaceutically acceptable salts, pharmaceutically
acceptable solvates, prodrugs, metabolites, polymorphs, tautomers, racemates, pure

enantiomers, diastereoisomers or N-oxides wherein

R; can be C;-Cg, C3-Cs, or optionally substituted phenyl (wherein up to three
substituents are independently selected from halogens, C;-Cs alkyl, cyano, or C;-Cs

perfluoroalkyl);

R; can be optionally substituted phenyl (wherein up to three substituents are

independently selected from cyano, acetyl, or optionally substituted amino, wherein up

to two amino substituents are independently selected from C;-Cs alkyl, C3-Cg

cycloalkyl, acetyl, or sulfonamide);
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18
19
20

21

22

23

24

25

26

27
28
29
30
31
32
33
34
35

36
37
38
39
40
41
42

43
44

45
46

27 wherein R5 and R6 are independently hydrogen, Cl-C6
al kyl or C3-C6 cycloal kyl, 28 optionally substituted

waegk/1e29er al Kyl , wherein the substituents ar ePCEIER004£@1761

from 29 hal ogens, cyano, optionally substituted Cl-C6

al kyl (wherein up to two substituents are 30

i ndependently sel ected from hydroxyl, protected

hydroxyl, and hal ogen(s)), optionally 31 substituted

am nR; dantbRIoBtisnall shisstkied SLES bl s i i
indeﬁ%ndent y selected fro#?§2 gOZg%skggg??kglwggﬁﬁgﬁbmﬂuﬂﬁs
wheras¢ idpgrendenttyiselested |fiop hadpgens.yiyiiroxpl Catatalloxy 3@d protected
trif ﬁkgpethyl, or Cl-C6 al koxycarbonyl, or R5 and R6

t oget’her"forma 5-7 nmenbered 34 ring with one or nore

opt i;onal terQat wherei n the hetero.atonl. e-.3

i nde%e%a & nt% Ib?} 'ge lgggt%@ refnr SRR I?grag%%%t}ong%/ %@g{@ﬁe&a&'% alkyl

sul f(wherg_ﬁﬁ theropRénad atﬂllasi_ﬁaleﬁms)dﬁ hﬂe&ﬁllabtb% fiopligd dgets, Q‘}“}drog%, C1-Cs
nono-, bi- _or trigcyclic heterocycle having one or

or eanfﬂ%‘tyé‘%p%ﬂt?ﬂﬁ?dg;/yd\‘}ﬂ%‘é(péi n said hereto atom(s) is/are
ind%gfndently sel ected from 38 oxygen, nitrogen and

sul fRaca8Rd Rshe optional substituents are
independently\%gLﬁcted 39 from hal ogens, hydroxy,
protected hydyoxyl® C1-C3 al koxy, cyano, Cl-C3 40
perfl uoro , Cl-C6 al kyl or C3-C6 cycl oal kyl, aryl
or option y\substituted aral kyl 41 wherein the
substituents are independently sel ected from hal ogens,

hy drigheyein Rs ané Bs et indepeidedtlp hydrogddl CCEs alkiyboryCs-Cyanalkyl,

acodbp el b ey b, TPl BSGERRE S SRt srom

enarhal ogemy, y4mo, optibnallypsibeiterd TR Ayl Attré iy & &% Pbstituents are
the,%?npo nds of Formula |, 45 with the provisio that
Ro iRdepradeptly selesieddsem hydypx Hoprgieciad hydrogyl, amd halogen(s)), optionally

cyclsggdinba %ino‘t@h%f;l:}w Ot)(z 3&2{9 %(/11 s?ifﬁgﬁtg gﬁgh{iﬁp@ﬁfeﬁlﬁg gc’alectc_ed from

al kyl', cycl oal kyl, h ul fonam
104 SOAR7,X00R/, 0 COINHHECFheRORAs QQ-1Z6lkyl difarply.airandtglp or

(2) en R5..and ogether. forma 5-.7 ne red ri

(2) g0 RBLE Bt SRE oo, O e B e oA R 29 membered
t he rhgtveittoort @ Mice optichablek@64teds herimtht h@@mtmﬁ{%) are

oxygen and sulfur or (3) when R5 or R6 is aral ky

opt IteRFrdpndY; pdegied frm niffosrn. XY eFend sulfgp cyano, Cl- C
al kyl, Cl-C6 hal ogenated al kyl or (4) when R4 is
opt 1% RarcanybetpationgeubstiatedBinno-, bhior tigyclie hefgropyae having one or

het ¢l QEUELS Jﬂ%?{{szgfg%ﬁ $2d JP4E a@%}iaﬁggﬁ%ﬁ%ﬁﬁdfﬁw gerlcecitend from

the 52 option stituents are
sel esyguh, hitogehaddogHms andthd optignal prbstimette dre ibdpendently selected

hydr.o Cl- al ko cyano, perfluoroal kyl of. gne
o EPbbeEE J s tteed Btosl] G-y RlkORs S, 0, &
cy ¢ el usydalkyRr YL G 4Byl @PCI-0P a&&%llgm,gts%llo& BbchaRy dhbituted aralkyl

(wherein the aral 55 substituen are

Fkyl
i ndé‘ﬁ’@rﬁéléme|sybs§i@;e§éta®infi%ﬁdmégl@ﬁ§q finyradegns, hydroxy, protected
pr o??&%ﬁ?l, ll’%%@ ?J;k&%fy%%h%}??é?%gérhg&galkw ano, or Cl-C3

per uor oa

and the pharmaceutically acceptable salts, tautomers, racemates, pure enantiomers or

diastereoisomers, and solvates of the compounds of Formula I,

with the provisio that Ry is phenyl only when (1) Rs or Rg is C3-Cs cycloalkyl or
phenyl substituted with acetyl, alkyl, cycloalkyl, hydroxyalkyl, alkylsulfonamido,
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47
48
49
50
51
52
53
54
55
56

57

58
59

60

61

62

63

64

65

58 treating the conpound of Formula XI with sodi um
hydr oxi de foll owed by calcium 59 acetate 0 R3 60 Rs

wW@RhoDHhakd N 61 R6 O 62 R2 RL 63 Fornmula Xl ECT/RB0041001761

OHOHOH 64 Fornula | wherein R4 = R6/ Y= 0 65 to
gi ve a conpound of Forrmula XlI. -105 WO 2004/ 106299
PCT/ 1 B2004/ 001761 1 98. A process for the preparation
of conpound of Formula XVI, 0 2 RB OHOH 0 1/2Ca 3 4

\ I
O TN @R b o) ESTLAB or vt
pharama e torchdtérgatames sherii be deteto, atphés) acelgtted fohynitrogen,

acce ol vate ner.s iy .

en anc?&g nez}%léi S% B (o Wi %sr%ng Sk %é)ggﬁy Sy 4iAtsH ayifh halogens,
11 Riyamgd iR aﬂZy} Cﬁ CeG3logenat&l allofd ok 0F)aviieyt Rsubstionbll ©elibstituted
phenyl (wherei.n to three 12 substituents are

i ndeBF et Py 1@@?“@8’0?’ ¢l AR Sffeerdnoteheicr atpm(s) (wherein the
Cyanptiofdl skbktifnts b REPhHHIG LKL From halogens, hydroxy, protected

hydroxyl, C;-C; alkoxy, cyano, perfluoroalkyl of one to three carbon atoms, C;-Cg
alkyl, C3-Cs cycloalkyl, aryl, or optionally substituted aralkyl (wherein the aralkyl
substituents are independently selected from halogens, hydroxy, protected hydroxyl,
C1-Cs alkoxy, cyano, or C;-Cs perfluoroalkyl)),

comprising;:

treating the compound of Formula XTI with sodium hydroxide followed by calcium

acetate
0

R.
N — W
R o

A
Ry
Ry
Formula XI
o K NI
Formula I wherein Rq = / , Y= 0

to give a compound of Formula XII.
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[y

10

11
12
13

14
15
16
17

18
19
20

2]
22
23

14 R2 can be optionally substituted phenyl (wherein up
to three substituents are 15 i ndependently sel ected

wo p@aiieszamo, acetyl, or optionally substitut edPE@riBrO04/001761

wherein up 16 to two amino substituents are

i ndependently selected from Cl-C6 al kyl, C3-C6 17
cycl oal kyl, acetyl, or sulfonam de); 18 R3 can be
optionally substituted Cl1-C6 al kyl or C3-C6 cycl oal kyl
(wherein substituents 19 are independently sel ected
from hal ogens, hydroxyl, Cl1-C3 al koxy and protected 20

of1ydr R¥dckss fgllth@%réfaaﬁtl %Pc .o'uﬁgf??(mw ? V\Egr Zinﬁ R9

are optionally substit
t he optional substltuelt(s)
hal ogens, hydroxygicn 3 2
hydr oxyl), - 106
conprising: 25
wi th sodi um h Xed by caIC|un1 26 acetate
0 27 H R3 OH 4.9 R2 HO\ RI 30 Fornul a
XVI H ' wher e éb. HO 31 ol OH OH CH 32
Y= 0 33 to give a corrpound1 Eornubg_{i}/k 99. A
process for the prepaoahildwhetin®HFpownd For mul a
Xil, 2 OR3OHOHO01/2Ca 3 RS N4\ 0O 5 R

Y= o

Iglare selected fnqm ¥

its lactone forms, pharmaceutically acceptable salt, pharmaceutically acceptable
solvates, tautomers, racemates, pure enantiomers, diastereoisomers or N-oxides

wherein

R; can be Ci-Cg, C3-Cs, or optionally substituted phenyl (wherein up to three
substituents are independently selected from halogens, C;-Cs alkyl, cyano, or C;-Cs
perfluoroalkyl);

R; can be optionally substituted phenyl (wherein up to three substituents are

independently selected from cyano, acetyl, or optionally substituted amino, wherein up

to two amino substituents are independently selected from C;-Cs alkyl, C3-Cg

cycloalkyl, acetyl, or sulfonamide);

R3 can be optionally substituted C;-Cs alkyl or Cs-Cg cycloalkyl (wherein substituents

are independently selected from halogens, hydroxyl, C;-Cs alkoxy and protected
hydroxyl);

R; can also be <-NRgRy, wherein Rg and Ry are optionally substituted C;-C alkyl
(wherein the optional substituent(s) is/are selected from halogens, hydroxy, Ci-C;

alkoxy and protected hydroxyl),
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2

NN

2
26

W

27

28

29

3

[e]

31

32

3

.y

N8}

w

10
11

12
13
14

15
16

w

Rl 6 Formula XIl o Fornula | wherein, R4 = R~-N~ 7 R

OHOHOH =8v 9its lactone forns, pharmaceutically
waecwepv@ e salt, pharnaceutically acceptabl e BOTI/1B2004/001761

sol vat es, prodrugs, netabolites, polynorphs,

tautoners, racemates, pure enantioners, 11

di astereoi soners or N-oxides wherein 12 R can be

Cl-C6, C3-C6, or optionally substituted phenyl

(mhq;ﬁggﬁ#?.to three 13 substituents are independently

sel ec om hal ogens, Cl1-C6 aIkyI cyano, or Cl1-C3

subs€m§%¥§Jggﬁé&hF]gﬁhereln up to tLngﬁghlg?ﬁ¥5®ﬁdbycakunn

ar e at&atendependently sel ected from cyano, acetyl, or
optionally substituted @m no, wherein up - 107 WO
2004/ 106299 PCT/ | B2004/ [D01761% 17 t ooHwo @i noOH

substituents are i - Co6
al kyl, C3-C6 18/. cloal kyl rde) ;
19 R3 can be o or

07 g Ituted C1-C6 al kyl
C3-C6 cycl oal k per &'n sulstituents 20 are

i ndepende y geretted from hal ogens, hydroxyl, Cl1-C3
al koxy and protected 21 HyansdM); 22 R3 can al so be
-NR8R9, wherein R8 an% R9 ﬁr% € i onal Syituted
Cl-C6 alkyl 23 (wher e P& SBYRonal™ substi t tient (s)
is/are sel ected from hal ogens, cshydr oxy, Cl1-C3 24

al koxy and protected Q¥droxyL}¥vi§/&% can be RS 26
\NR6 27 O== 28 mherein R5 and R6 are independently

hydr C6 cycl oal kyl, 29

opti o gfﬁfgéﬁéﬁ?£$ute ar or aral kyl, wherein the
ubsti t uent S rom an cyano,

9 ot ThREIFY SLBE Prepfelit C"&?"S?‘i R Th o two

substituents are 31 |ndependently sel ected from

hydr oxyl, protecteg hydroxyl, and hal ogen(s))

optlonally 32 subfstitut Bd anlngH(whﬁqalblmEio t wo

substltuentsRak%. el ected firom

Formula XII

Formula I wherein, Rq = RS\N)]\

QOH OH OH
Y=
o]

its lactone forms, pharmaceutically acceptable salt, pharmaceutically acceptable
solvates, prodrugs, metabolites, polymorphs, tautomers, racemates, pure enantiomers,

diastereoisomers or N-oxides wherein

R; can be C;-Cg, C3-Cg, or optionally substituted phenyl (wherein up to three
substituents are independently selected from halogens, C;-Cg alkyl, cyano, or C;-C;s

perfluoroalkyl);

R; can be optionally substituted phenyl (wherein up to three substituents are

independently selected from cyano, acetyl, or optionally substituted amino, wherein up
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17
18

19
20
21

22
- 23
24

25

26

27

28
29
30
31
32
33
34
35
36

37
38
39
40
41
42
43

44
45

33 SO02R7, COR7, or CONHR7, wherein R7 is Cl-C6 al kyl
or aryl), or acetyl, 34 trifluoronethyl, or Cl-C6

w@bkdasyeay bonyl , or R5 and R6 together form a BEWIB2004/001761

menbered 35 ring with one or nore optional

het er oat ons wherein the hetero aton(s) are 36

i ndependently sel ected from nitrogen, oxygen and
sul fur, 37 or R4 can be an optionally substituted

ndNQGg ftw@ hinir®subdtith®d dr€ IS SHAK eﬁscﬂa\ffoﬁgC?@?aﬂ% 1, 3%,
nore hetero aton(s) wherein sald hereto atonf $/are

i ndeyyelodkyit, reetd edprastienpnfidedn 39 oxygen, nitr ogen and
sul fur, and the optional substituents are
i nd dﬁsecmdé’n Dbgifonilﬁly eehstithteddQr-Cy dirylmalGg@ycloalkgl @wherein substituents

per 1 E o Eevied o dshe bao Bk CurcS gDy idprppcted

or aptianpi | y substituted aral kyl 42 wherein the
substituents are independently sel ected from hal ogens,

hy drexadn alkb 8k SR ERL, wharelyRl MR, & ar&dptioRaly Mﬁftute@@} [@6’ alkyl

or CI-C3 perfl uoroal kyl, 44 and the pharaceuti cal
acc dpbatsinghe apticnal subsitteritsyis/ar g@eéqqaﬁqdefgom balogens, hydroxy, Ci-Cs

ena ereoi soners, and sol vat es of
the%‘él{é’%g%%@%&eﬁaﬁﬂ{@g 108 WD 2004/ 106299

PCT/IQI%% 4/ 001761 46 vvlth the provisio that R2 is
pheny Rehen (1) R5 or R6 is C3-C6 cycloal kyl or
47 phenyl sub\,‘\p_i_tmg ed with acetyl, alkyl, cycloal kyl,

hydr oxyal kyl , /al kyl sul f onam do, 48 acetam do or (2)
when R5 together forma 5-7 nenbered ring with

or w t hout one or nore heteroatons V\,her ein the

het er.o at s).are ecfe mnit ro 50_oxygen

and V%lt?r%%n%ﬁ REH RSty HHEoRD: by PRIk St A Iogli

su b%bbﬁﬂll@@uﬂ!ﬁhﬁe@ P&eaﬁlﬁkyl @ﬂet@ﬂﬁﬁ@sub%t‘u@ﬁs SHel¥lected from
hal ogenated a R4 is optionally

s u b&mlogm%@wangwm@nﬁly Sub$t1tu‘f9d CtnGs @Skc’l (Vchenein gp m:iy@l sgbstituents are

h

oot iRoAEnY SR D Bty ORERk MRS ad FalGitpcs, optionally
h Ialk aglestisytecharaino Xywherpinatpeto :t\ﬁd lsubﬁgltublytd a?ﬁyfeﬁeﬁaen@ s%lected from

a o, uor a 0 onhe 0 ree carpon

ot orROR AR o BONHER WRESIy 18 G Salk 9r ATkt ScesHL

opt itgf@drbMedmyR 8t £f-t ﬁﬂioﬁc@h}éﬁ&l éms%ﬁl JLUR hé?‘rf@tln{(y k-7 membered

56 substituenfs are independently selected from
hal aervsth appdr 3I0y¢ opficnaldistasoptemel wbsigin the Eé‘temlaim(S) are

2lot<rp?}(c|ye F@éﬁ@gﬁl%ﬁeed%on%lﬁéﬁ lé) g oungyéueﬁ)l For mJI a X,
2) %gmmdqy drs ox!ﬁg, E%k}lltgg\%%nby b1— or %ncyrqlc lgse(%erooyctleahavmg one or

more hetero atom(s) wherein said hereto atom(s) is/are independently selected from
oxygen, nitrogen and sulfur, and the optional substituents are independently selected
from halogens, hydroxy, protected hydroxyl, C;-Cj; alkoxy, cyano, C;-Cs
perfluoroalkyl, C;-Cs alkyl or C3-Cs cycloalkyl, aryl or optionally substituted aralkyl
wherein the substituents are independently selected from halogens, hydroxy, protected

hydroxyl, C;-Cs alkoxy, cyano, or C;-Cs perfluoroalkyl,

and the pharmaceutically acceptable salts, tautomers, racemates, pure enantiomers or

diastereoisomers, and solvates of the compounds of Formula I,
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46
47
48
49
50
51
52
53
54
55
56
57

58

59

60

61

62

63

64

65

66

67

68

63 R2 64 Rl Forrmula XI o 65 Formula | wherein, R4
66 OHOHIOH Y, | o 67 68 to give a conpound of
wao-eomnbaXl | . - 109 PCT/IB2004/001761

with the provisio that R; is phenyl only when (1) Rs or Rg is C3-Cg cycloalkyl or
phenyl substituted with acetyl, alkyl, cycloalkyl, hydroxyalkyl, alkylsulfonamido,
acetamido or (2) when Rs and R¢ together form a 5-7 membered ring with or without
one or more heteroatoms wherein the hetero atbm(s) are selected from nitrogen,
oxygen and sulfur or (3) when Rs or Ry is aralkyl optionally substituted with halogens,
cyano, Cl—C6 alkyl, C;-Cs halogenated alkyl or (4) when Ry is optionally substituted
mono-, bi- or tricyclic heterocycle having one or more hetero atom(s) (wherein the
optional substituents are independently selected from halogens, hydroxy, protected
hydroxyl, C;-C; alkoxy, cyano, perfluoroalkyl of one to three carbon atoms, C;-Cg
alkyl, C5-Cg cycloalkyl, aryl, or optionally substituted aralkyl (wherein the aralkyl
substituents are independently selected from halogens, hydroxy, protected hydroxyl,

C1-Cs alkoxy, cyano, or Ci-C; perfluoroalkyl)),
comprising: ‘

treating the compound of Formula XI'with sodium hydroxide followed by calcium

acetate

Formula XI

Formula I wherein, Ry = ::;NJ\

OH OH OH
Y=
o]

to give a compound of Formula XII,
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