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WO 2004/106299 PCT/IB2004/001761 SUBSTITUTED PYRROLE
IVATIVES Field of the Invention The present invention r
W@Lﬁ&%ﬁ@%&@rrole derivatives, which can be used as F?&%Iﬁ%%m” 001761
3-hydroxy-3-methylglutaryl-coenzyme A (HMG-CoA) reductase inhibitors.
5 Compounds disclosed herein can function as cholesterol lowering

agents and can B BSdd ot thPirelBRREALbr RRSH et Yaated diseases
and related symptoms. Procq_ssie the preparation of disclosed
compounds are provided, as%%ﬁfgi%ﬁgﬂﬁ%ﬁg%ical compositions
contajni ' s of treat] |-
el e B 0 e R B B e
as Eaydimxysdutatitlitgatedruét pesosifittd Galed)asddgskeniotidrisoand
complications are a principal cause of disability and the chief cause of
deatBompeusgedificlisecbhettiniodingtivhadishalgtesahigwering agents and can
; : . ) . : |
e cai DLt A P O SO focesses
forrthsrriRpaLtiehehiisdasedcermpontiisrasohspyieds ashaeHxe nhadriagauiécal
o e et efestrol
relefed igeasetrnafielpted. SympteWswell established that cardiovascular
disorders including myocardial 20 infarction, coronary heart disease,

hypertension and hypotenzg i AA_d0VRNIorders including
stroke, cerebral thrombosis and memory loss due to stroke; peripheral

vascutirigigsaula e and disiarareirbranaladiese BVs{HBRIGRs g Fomplications

are{ iSRS N dRRE HPIASaNM AT IRE I RIC AldE UL déineropel SpRbRIB RS
. formation is multi-factorial in its production. Hypercholesterolemia, .

SigRHARHYF REHLAE0L N DR ABRRIVEINGTIp B Pete NG BFEIREAIF (MBLo has

bedf GEnBTHIRIRBb Gisikd@atahtoratinel Pealeieale pRsbRIteHesClRtaTS B to
associated diseases. The HMG-CoA reductase inhibitors (statins) have

mopality AR SaEPHifbod levels of LDL cholesterol. Cholesterol is
produced vig the. mevalonic acid pathway. Reducing the formation of .
eV AHIE Ao et VaBIETZER B e PR Bl SUPapRrpariy

chelestezakedsuhipaitiptivple stenmtiasynthe finavibréace dfichieartorithiewall and

cellular ol of cholesterol. 1
degeneratlvé:) 8hange to the arteries.

4%

It is now well established that cardiovascular disorders including myocardial
infarction, coronary heart disease, hypertension and hypotension, cerebrovascular
disorders including stroke, cerebral thrombosis and memory loss due to stroke; peripheral
vascular disease and intestinal infarction are caused by blockage of arteries and arterioles
by atherosclerotic plaque. Atherosclerotic plaque formation 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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WO 2004/106299 PCT/IB2004/001761 U. S. Patent No. 4,681,893
arner-Lambert, discloses certain trans-6 [2-(3
Wﬁs%sé\aﬁg‘@égéﬁgo substituted pyrrole-1-yl)alkyl]-4- hydroxypyrgﬁjz—/ @?eo&é/rqglml
the corresponding ring-opened hydroxy acids derived therefrom, including

trang()-§-fhtent No. 4,681,893 assigned to Warner Lambert, discloses certain trans-6-
quorophenyI) -2-(1- methylet %I) -N,4- dlpheni/ ﬁrﬂetrahydro -4-hydroxy-6-

232 A S AR DIt R DY P EE 3L PR Al riepy AR %Hﬂﬁfcﬂ%d the
co@és?pdmﬁr@wna ety s)nd soRoaUIR MRS (LM RAN @RS (o

important coenzyme catal gzwil the intracellular synthesis of cholesterol.

fluprogheoytid (hametivigtios Neidinbany Whiriat dytats palaey-fyxe-2H-
pyr%ﬁ“?%")’etﬁ?!]elﬁa %6@@[‘3 @5%@(5%%99%%14 aGnPibitors of 3-hydroxy-3-

trans-5 luoro en )- meth Ieth I- 10
meﬁ‘)ﬂﬂiiﬁﬁdﬁxﬂoﬁ[ﬂf@w%yﬁ‘?ém M?&%QWW@@-?B@%HW@L%W'”Q
theal@rd e Syninssihat ihdr-dBrol.

R*)]-2-(4-fluorophenyl)-(3,6-dihydroxy-5-(1-methylethyl)-3-

phenyl-3-K@enMiarsinpaosab amijnbdl toYVaraer DeRIBE®) ¢ to the optlcally
harmaceuticallﬁl acceptable salts thereof, sEecmcall its calcium salt

puietBri25taEM AT e N IRRRISILLH REHA) Drikl THYQHBR B e Ae ey bthy -
N bmnﬂf@mIQSEzrmlﬁanwr&&thy&rdiﬁtew&@r&@)ﬁ’érﬁzsjwnm}sqﬁqwtmm 3-
henyl hydroxy derivatives of the compounds disclosed in U

carboXpRisnah [RafRh cR phérgrHyarangeash A ODORS Leeldy) 3
préRgHALTEpkers Rk RABINEIF HhERMCSIRERla R HERDL RhiREURANN

The present invention relates to substituted p é rrole derivatives, Vééhlch can

acqsetaét@cﬁaﬁ@ragrsqﬁy@nwwﬂﬁéthyﬂjmwm ppYAstakinHINBEs Glayvhich is
curRAHG BRI RSB 1R RFRGRTES, R RS SYBIBR RGO these

compounds. These compounds show utility in inhibiting HMG-CoA

redugtase ARPRG BB ES Y IGISHTH R SHRRS AR h%ﬁ&W&éﬁvﬁW@Whe
of cholesterol formation. Therefore, these compounds hold promise for the

comaaintis iR ASRsEIE hbIgstafie At and hepenfipinsnid pydroxy derivatives are

alsb betiagemdGalibnereptakie tIRSH BRGRINEGaly acceptable solvates,
tautomers, racemates, polymorphs, pure enantiomers, diasterecisomers,

metabolites, prodrugs or NsgiigRsyadtiesmeamipaunds having the same
type of activity are also provided. Pharmaceutical composition containing

the Crhnlfrnmdsirmedtwglilclhatreayo?;sbﬁt&(lteongairmlphmninaﬂeijmch ca]n be used
t t treatment
o5 T o A SR PR Lo RSHET LSt e e BroviDgel,

pragesses for the synthesis of these compounds. These compounds show utility in

inhibiting HMG-CoA reductase, among the key rate limiting steps in the biosynthetic
pathway of cholesterol formation. Therefore, these compounds hold promise for the

treatment of hypercholesterolemia and hyperlipidemia

Pharmaceutically acceptable salts, pharmaceutically acceptable solvates,
tautomers, racemates, polymorphs, pure enantiomers, diastereoisomers, metabolites,
prodrugs or N-oxides of these 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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WO 2004/106299 PCT/IB2004/001761 Other aspects will be set forth in

h 0 ying description which follows and in the part wi Iab
Wéé&?%ﬁ@m the description or may be learnt by the prac:ti\ceézé I/ fﬁ3004/ 001761

invention. In accordance with another aspect, there is provided a method

for tiopiénadpebENAMBAtaLTRANG fenrtehAlFipia) tRIAEHMSeRRER follows and

. diabetes and related disease, cerebrqvascular disease or cardiovascular
in (e Radvilbbs RS AdFAMILIe SREFEPHAM QRTRA bS pRrpt Ry fieAirgctice of the

inveffeetive amount of compounds disclosed herein. The compounds of the
present invention can be used for treating arteriosclerosis,

atherosctiosisceyitbrahstiestespemineryip@rividethiamethod for treating a
hyperlipgproteinemia, 10 hypertrigl idemig, hypertensign, stroke,
e oL EH o 55 B A A DA 0 ERAeroesse
cerpbrinhastalaadisdatelisaaseiovasonardivease disaqssimyeipaidatinfgrotiomammal
cerebral infarctjon, myocardijal_ microvascular disegse, dementia,
o R REER D LSRLAE BBpal LR BT DERORATE Srgina or
g T e DA £ S R R AR s,
athprasateacssitiogibrcdodesieablensaltsy pdréipiteodatiopiyr ipoprteilersalyvates,
: lit ) t t . .
e B R TR B TR Wirmgegiotera
vascdéir oliaskj penpber 8iad 6 8iasercopimmalheat bstease dyloeasdial infarction,

corp R D e SR R R R A s e
OStPEDO/BRECOWI00 2T bpERiacangib® optiesialbsisubstituted phenyl (wherein up

to three substituents are independently selected from cyano, acetyl, or
optidnANgedpBERNGH antinepechdhent isgotevided a compound having the structure

of Formula I,

Formula |

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

oxides wherein
OH

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;-C3 perfluoroalkyl);
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two amino substituents are independently selected from Ci-C6 alkyl,
Ikyl, acetyl, or sulfonamide); 5 R3 can be opti
Wéﬁ?ﬁ%&%@% C6 alkyl or C3-C6 cycloalkyl (wherein substitf'zgﬁlzlgl?eoolu 001761
independently selected from halogens, hydroxyl, Ci-C3 alkoxy and
R, REPtBEtestiavENgadbstiAcrphalsa RerdR$Retothrie b enaSRPare

optionally substituted Ci-C6 alkyl (wherein_the optional substltuent(s)

Indiehs RITY SRIBCHRSHY PRIGYRIMS, Ao Ry CBILeRBIMGRS HHIPd s EaeYnerein up to

twiAdinkAtReeandinddpeNddrely Gstectil wherein Rmmgd, B ereycloalkyl,
independently h drogen Ci-C6 alkyl or C3-C6 cycloalkyl, 15 optionally

acelyh SisHEaa & aralkyl, wherein the substituents are selected from

e B AR D 5 SR s

independeyit]ypseleolo Grimish i ayie nayitrosyh sCiUGch ki aifd peseictadohiad rosy 1)
substituents are independently selected from S02R7, COR?7, or

R3e&nmrsame vitiRg Bl WiTersiC R rallRg mmmmlgmtitafw@@ﬁeﬂw ()wherein

nyl, or RS a R6 Q ether orm 3 5

the g, Fonﬂf oné?gg?ﬁﬁébg sgarteosre Iei(‘he eteron (bmSQNH %)gheferﬁ al?om J"

pratecteddepieoxidiitly selected from nitrogen, oxygen and sulfur, or R4 can
be an optionally substituted mono-, bi- or tricyclic heterocycle having one

Rseanrhere hetero tom(s) wherein said hereto atom(s) is/are independently
selected from 2 oxygen nitrogen and sulfur, and the optional
substituents are indepéfdently selected from halogens, hydroxy,
protected hydroxyl, Ci-C3 alkoxy, cyano, Ci-C3 perfluoroalkyl, Ci-C6 alkyl
or C3-C6 ¢ |, aryl or optionally substituted aralkyl wherein the
substituents are independently selected from halogens, hydroxy,
protected hydroxyl, Ci-C3 alkoxy, cyano or CX3 perfluoroalkyl 30 and

the, pharmaceutically accepta ts, tau omer
WSR2  HHEPED LR M St o ie bortmierBalby
optfﬁmaﬂylaubsﬂlthéﬂ ABA4106REA, Wﬁé%ﬁf%@%{ﬂﬁﬂﬂt%twltb ib@@éd\mﬁrthatogens,
R2 i hen | only when (1) is C3-C6 cycloalkyl or n
eyl HRURERT U LT S D B A9 S S TR B e,
indepetaenity wlet@dfnen Kb wxgIREréagesb e thoxys and ﬁaﬁmm@ﬂ opd@onally
suﬁlgt'}thut%rdva/}mr?g t(wngré)lrn rUp to two substituents are independently selected from SO;R>,
CORy, or CONHRYy7, wherein R is C;-Cg alkyl or aryl), or acetyl, trifluoromethyl, or C;-Cs
alkoxycarbonyl, or Rs and R together form a 5-7 membered ring with one or more
optional heteroatoms wherein the hetero atom(s) are independently selected from nitrogen,

oxygen and sulfur,

or R4 can be an optionally substituted 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;1-C3 alkoxy, cyano, C;-C3 perfluoroalkyl, C;-Cg
alkyl or C5-Cg cycloalkyl, aryl or optionally substituted aralkyl wherein the substituents
are independently selected from halogens, hydroxy, protected hydroxyl, C;-Cz alkoxy,

cyano, or C;-C3 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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heteroatoms wherein the hetero atom(s) are selected from nitrogen,
en and sulfur or 5 (3) when R5 or R6 is aralkyl optionall AH tit
W@?@Z@Sgﬂ , cyano, Ci-C6 alkyl, Ci- C6 halogenated alkyl ﬁéﬁ %\#ﬁéﬁﬂjmml
R4 is optionally substituted mono-, bi- or tricyclic heterocycle having one

witr RSB REIR AT BhémAesRID Wik RLPRabPERSHIESMSc§oalkyl or phenyl
independently selected from halogens, hydroxy, protected hydroxyl, Ci-C3

subsfiisued wihaceybralkilosralpdkyhdydraealkod slty s fRaapide agpimido or
(2)Ghérre Y a kb gRekbrao AR #BLioARINbBHaS e dratyitwhesRd dheore

aralkyl substituents are independently selected from halogens, hydroxy
hetgraRkusYRIPE e BRI AIRBYS) AlmsrleTPHTRB 8 RTRR R KIS UIfur or

(3)@0ﬁ@ﬁ¢@§&ﬂ%§’i§hﬁélﬂﬂﬁ@bﬁ§ﬁﬂ% Jheseaee W@Niﬁeﬂdgéhﬁ) Wblm!ﬁi'ﬁ(\:/éfalkyl, Ci-
th(f structure of Formula Ib, 15 Fish.N-Y Rz Formula Ib their .

Co BRIQEARRIEH AU PR B R e ditOP KPR Y UASHEURY D05t AN SBIGHELS,

hetg?dtfym&l@vﬁ@ BReaINAIeR mbrm@trgh@s) Qw%mmbﬁpﬁ?al _su?)slt_iltuer:_t's Oaﬁ

A lastereqiso ers, eta OlteS, rodrugs or N- oxiges wnerein

NGO BB A GH O B8 AN Oy cyano,

okt e o 0
halogens, Cj-C6 alkyl, cyano and Ci-C3 perflyorpalkyl); an

P AT SRR A G PG e AT A Lo SR o o ey selected

frofroinal apeme Ohyadrelyy, ardtentio hgtyosiyb SOTUts dIROXP )y Y 6F 20@/106299
PCT/IBg)/ﬁﬁ/OOl?Gl R3 can be optionally substituted Ci-C6 alkyl or

per@g%@l alkyl (wherein the substituent(s) is/are selected from

ne NFREI AT el el MBRiny Sl iRate o e

strijetbereinRbvenafititnal substituent(s) is/are selected from halogens,
hydroxyl, Ci-C3 alkoxy,

Re R
o N—Y
R
R
R Formula Ib

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

oxides wherein
OH
OH OH 0

Y:/\)\)\)J\OHor —/ O

R; can be C;1-Cg alkyl, C3-Cg cycloalkyl, or optionally substituted phenyl (wherein the

@)

substituent(s) is/are selected from halogens, C;-Cg alkyl, 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);
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5 and protected hydroxyl); R4 can be acetyl, Ci-C2 alkoxycarbonyl,
tl [ gstituted Ci-C6 alkyl (wherein the substituent is @f
Wﬁ%@%ﬁ:@ roxyl), NHRs [wherein Rs is selected from alk))f, [%&E/ 001761
S02R9, COR9 or CONHR9, CSNHR9 (wherein R9 is Ci-C6 alkyl, aryl or

R, 26 0 dptiR3ArssabsatrdCQR L AIkyheren R isosttoriamérem thgdroxyl
and -NR11R12 (wherein R11 10 and R12 are independently selected from

SubSUHBRIER, I5iRER SalkAtee 3rem bolaeeliry Ny feearb Sictys, AaM ProtacEd
hyditdxyipaRtheh i fe INRERIBRFREE NG VHIE RNEreoptRgal BPSidREtuted Cy-Cs alkyl

heteroatom(s) wherein the het_eroatom(szgis/are independently selected
(WhRSRIN i QRN BhSHASHLRRE S RS{RERSeHes e TTRE KRR BEEn NedTety Ly G alkoxy,

andFrdteydgatiorygptionally substituted aryl or aralkyl 15 [wherein the
substituents are selected from halogens, cyano, optionally substituted

R, G 6e aléatyyvBeeinathexsiebaisngntsprienjenandanty selegtatkiio(wherein the

hydroxyl, protected hydroxyl,, and halqge , ionally_substituted
b e Gl R b e R AR
arathyh Stnrey) C ORy e raCOPrER b hiMRao wablsreih Ry s ey, aRY IF Ty INVaralkyl)];

Rz F | their ph ticall tabl Its, .
R e A I B v .
ang ol anhdnpepeneoathyiose s ediafstene tigdrogss, rakkigboditels, Rredrugsgcloalkyl,

N- gxjd herei H OHOY = 30 0 6 WO.2004/106299

el OB AL 700 R R AR et D B! JBRMLE S AR Pl Erey more
optiNid&ts HetberaonRs isvetentethérdratenaiorh (© OBVER SifddperelenBY iselected from

aralkyl): CSNHR9 ‘e\gﬁﬁéein R9 is C1-C6 alkyl, aryl or aralkyl)]; -CORio

cted’

i R b

Rs can be hydrogen, C;-Cg alkyl or C3-Cg cycloalkyl, optionally substituted aryl or aralkyl
[wherein the substituents are selected from halogens, cyano, optionally substituted C;-Cg
alkyl (wherein the substituents are independently selected from hydroxyl, protected
hydroxyl, and halogen(s)], optionally substituted amino, acetyl, trifluoromethyl and C;-Cs
alkoxycarbonyl.

In one particular embodiment, there are provided compounds of Formula 1b,

F%;\ R
N—Y
R
R
R Formula Ib

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

oxides wherein

OH
OH OH 0]
v /\WJ\ o / .
OH O
0]
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from hydroxyl and -NR11R12 (wherein Rii and R12 are independently
e f 5 hydrogen, alkyl, aryl, C3-C7 cycloalkyl, aralgyé %
Wérécﬁ%(zg)é%gther form 5-7 membered ring with one or mor §1ll 30%1/001761
heteroatom(s) wherein the heteroatom(s) is/are independently selected

R, frRMmItiaae, HXYIRfAE sHiRBLI); In yet another particular embodiment,
there are provided compounds of Formula Ib, 10 Fish p N-Y Rz Formula

R, lbai Déhei mpmﬁw@mmmlyemapmea&al@lmmegﬁhaiéimgepmm)-

o RO S sl IAREIN: ok GHE B selsiad
frofd hydroxYl ar@HmﬁQl@(\RﬁrﬁﬂR%@aﬁﬂ@ﬁ%r@aﬂdwérdmmsdﬂeméﬂ from

hen n, res ively; R4 can be C1-C
rBRGRy ARD A o CIMh AR RN e eI form 57
mesutiEstitLieng mlﬂydr@m angreasptiterdImaecoat i) Rbdwheteimeerimtom(s) isfare
. selected from SO R9 or CONHR9 (w R9 is methyl or
n R%@\?‘ﬁﬁ%s%l‘iﬁ@ﬁ %855@ B@‘Eﬁ%ﬁ@%&%@i 1 In accordance with
furthle there are vided int rm edlates hawoI the struc eof
Formu iﬂ%’ pespar fd? embiggimiont e are i Eoma%OH”

Fooptilarially substituted phenyl (wherein the substituent(s) is/are selected
from

Rs\ R
< N—Y
R
R
Ra Formula Ib

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

oxides wherein
OH

R1, Rz, Rzand Rs can be 4-fluorophenyl, phenyl, isopropyl and hydrogen, respectively;

R, can be C;-C, alkoxycarbonyl, optionally substituted C;-Cg alkyl (wherein the
substituent is hydroxy or protected hydroxyl), NHRg [wherein Rg is selected from SO2Rg,
CORg or CONHRg (wherein Rg is methyl or phenyl)]
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cyano, acetyl and optionally substituted amino; 10 R3 can be optionally
tit I-C6 alkyl or C3-C6 cycloalkyl (wherein the substi S
W@ﬁ)@'@eﬁ&%d from halogens, hydroxyl, Ci-C3 alkoxy, and p%ét%)ﬁg%g&/ 001761
hydroxyl); R3 can also be -NR6R7 wherein R6 and R7 are optionally
subsiitateerSdricé altty furee g e dharepdianap AR HURRIAL RS IRRJRRT etk
from halogens h%?roxyl, Ci-C3 alkoxy, and protected hydroxyl). 15 In

StrUgtHEs @ ROE A ¥ aspect, there are provided intermediates having the
structure of Formula XX, R

HFormula XX wherein Ri can be C1-C6
Iy substituted phenyl (wherein the
substituent(s) is/are selgg oM hglogens, £ S6 alkyl, cyano and Ci-C3
perfluoroalkyl); 25 R2 can be pptionally sulj d phenyl (wherein the
substituent(s) is/are selected frem cyano, acstyl and optionally substituted
amino; R3 can be optionally-lsubsfﬁuted C1-C6 alkyl or C3-C6 cycloalkyl
(wherein the substituent(s) iseirawai$tred from halogens, hydroxyl,
C1-C3 alkoxy, and protected hydroxyl); R3 can also be -NR6R7 wherein
WheigiAnd R7 are optionally substituted C1-C6 alkyl 8 WO 2004/106299
PCT/IB2004/001761 (wherein the optional substituent(s) is/are selected
RZﬁWﬁ&M[Mﬁ&}%WF%R@@HIMB?!G%@%FHR@H% i8Ry Seiected from
cy RS ARG VTN 3sperlitEaepiate provided intermediates having
the structure of Formula XXI, 50 O Rz Rt Formula XXI 10 wherein Ri

R, @an bedptiifmkslnsifea cyemalkl of cpioraibicuoatiingdannery!

wherein the
sub(stituent(s) is/are selected from halogens, hydroxyl, C;-C3 alkoxy, and protected

hydroxyl); Rz can also be -NRgR7 wherein Rg and Ry are optionally substituted C;-Cg alkyl
(wherein the optional substituent(s) is/are selected from halogens, hydroxyl, C;-C3 alkoxy,
and protected hydroxyl).

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

Formula XX,
R o/\©
R
R
Formula XX
wherein

R; can be C;-Cg alkyl, C3-Cg cycloalkyl, or optionally substituted phenyl (wherein the

substituent(s) is/are selected from halogens, C;-Cg alkyl, 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-Cg cycloalkyl (wherein the
substituent(s) is/are selected from halogens, hydroxyl, C;-C3 alkoxy, and protected

hydroxyl); Rz can also be -NRgR7 wherein Rg and Ry are optionally substituted C;-Cg alkyl

8
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substituent(s) is/are selected from halogens, C 1-C6 alkyl, cyano and
I-C3 perflugroalkyl); R2 can be optionally substituted phe J’%e ]
W@%&%@é% t(s) is/are selected from cyano, acetyl and oﬁéﬁgl 58&/ 001761
substituted amino; 15 R3 can be optionally substituted C1-C6 alkyl or
(whebetrGysiarkl Sutetaimiie isasiterSHipiaia sRirstagddiexyl, C,-C; alkoxy,
halggﬂzns hydroxyl, C1-C3 alkoxy, and protected hydroxyl); R3 can also
angRroleRER AYAFRAEH R6 and R7 are optionally substituted C1-C6 alkyl

wherein the, optional substituent(s) is/are selected from halogens,
I R AOUD PR B IRy SR oA e s ure of
Foftfiblaspekt, there are provided intermediates having the structure of

Formula XXII, HO Pz 25 Formula XXII wherein Ri can be C1-C6 alkyl,

C3-C6 cycloalkyl, or optiony substituted phenyl (wherein the
substituent(s) is/are selecteq

C1-C3 perflugros R2 can
be optionall |tuted9heny (wher e selected
from cyanoxgcetyl and optionafy substituted amino; R3 can be optionally
substituted C1-C6 alkyl or @-C6 cycloalkyl (wherein the substituent(s)

is/are selected from halogens, hydraxyl, C1-C3 alkoxy, and protected 5
hydroxyl); R3 can also be -KI&RI2 wWdrein R6 and R7 are optionally
substituted C1-C6 alkyl (wherein the optional substituent(s) is/are
selected from halogens, hydroxyl, C1-C3 alkoxy, and protected hydroxyl).
WhREWsed herein the term "alkyl", unless otherwise defined, refers to

straight.or_branched chain rocarbon.of from 1 ta 10 carbon,atom(s).
iy Aerdentt e AR e R A i VA E RS
substittepi(s )issspresale diedyirope tydl @pr she, ke alkiky cyaay apdti@iaBy geefluoroalkyl);

substituted with halogen, hydroxy, protected hydroxyl, CI-C3 alkoxy,

R, optidealjytisnbHyitsitbstituteic o feng | QWEE atktheyaidrticnght & isseel detaetad thiem

o R bR er T S o e pendenty solected fom
Rﬂ)ﬁﬂﬁ?eggﬁﬁ@r%gﬁb substituted C;-Cg alkyl or C3-Cg cycloalkyl (wherein the
substituent(s) is/are selected from halogens, hydroxyl, C;-C3 alkoxy, and protected
hydroxyl); Rz can also be -NRgR7 wherein Rg and Ry are optionally substituted C;-Cg alkyl
(wherein the optional substituent(s) is/are selected from halogens, hydroxyl, C;-C3 alkoxy,
and protected hydroxyl).

In accordance with fifth aspect, there are provided intermediates having the structure of
Formula XXII,

Formula XXII
wherein

R; can be C;-Cg alkyl, C3-Cg cycloalkyl, or optionally substituted phenyl (wherein the

substituent(s) is/are selected from halogens, C;-Cg alkyl, cyano and C;-Cs perfluoroalkyl);
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15 aryl, aralkyl, C3-C7 cycloalkyl, SO2R16, COR16, CONHR16 and
herein R16 is C1-C6 alkyl, aryl or aralkyl). As rein
W@i%%&%ected hydroxyl" refers to a hydroxy moiety prot%%?@&g%gl%éu 001761
group R17 wherein R17 is selected from alkyl, cycloalkyl, aralkyl, aryl,
R, &R dpitiRaliyyRensinuRig phasiecinispmnalkybsayatpaiiyisarakerbcattirom

and n represents an integer 20 from 1 to 6), COR19, CSR19, CONHRig
CYal}Qq R LNIIRGP RURRM SRAYITUIed RIBIBA from alkyl, aryl, aralkyl and

heterocyclyl). Examples of protected hydroxyl include, byt are not limited
Ro i B A BB R sk T e DL B e the
sub$DitGHNBE) GaAtde 424 acyetopemtyial cdens; oyl |- Ebenztkodychharphsectt
-0-methgxybenzyl, -0-phenyl, - 0-chlorophepyl, -O-COCH3, -O-COC2H5,
SR 55N, U B el ok LGN supgAtcted CrCo alky
(Whereih-mtiachalydubetG@MN () osiare sOkscEN fiphemyllogund, thydlibry | AS 1Gealkoxy,
éjere%rg &hg tegn "afalkyl" refers to (CH2)"aryl wherein n is an integer from
anq RPEe U¥ r&?ﬁé?ein the term "aryl", unless otherwise defined, refers to
an aromatic, radical having 6,10,14 carbon atoms. Examples of ary| .
e R e B A, R PR AR ke Mgt o
braanblethehidlke hy Orvv@RO0/ 110629 90P0 THRRA G400 L), EExaAmlesed dégdimclude,
the t "heteroc " refers,to non-a i iC r ic fused
o e R g Ry S o A e,

the HGAIEPLME AR BEIRUG RATWIETEIBNS RO ASSIRAIAN (Bl

are selecte the%roup comprising of nit and oxygen
Crdhchtkexyingpsigsaiy fubRitdutedrasnino Bnidi Or-EicilaxyEXROMIbs of
heterocycles include, but not limited to, benzoxazinyl, benzthiazinyl,

benZA¥nisaddisTeehedairangpticna hzsmpstikdesamirolimplesxahsiyise defined,
ref@i@%%@%ﬁiﬁ |L\YEHEN ROCLRERIOHEEFRpeRBEhIRPsEkE R SHRIRVARSGRR, alky!,

heterOC{dc y?l?nay optionally be substituted with dne or more substitient(s)”

aryih aeadsyid entlyrsereloaiyvorR Halo §ePRey GrORHRitraNe faplN BiRy4, (MAyreirpRus is

C 1-@§QMIF@R@W&§W9?”@XY’ optionally substituted amino. In accordan_ce
with yet another aspect, there are provided processes for the preparation

of thR COBRALRIS (B IEFRCHDRIGEY M) REKPIdrTER Yo ih BRRERG ASREF brotected
there |sé$rowded a method for treating a mammal sufferin

by B4R ol WASKEH haeaSEICGIS0 e AU VCRAEIR e AR A3, -(CH),ORc
(WheiaRRYAScUlakEisrareMAAEN QARSI aFJISR 2861 BRAPRSIAGents an integer
fro?ndin tlg |és)t’e r(|:n Fgg,aC@F%Qn&%NHng and CSNHRg (wherein Ryg is selected from alkyl,
aryl, aralkyl and heterocyclyl). Examples of protected hydroxyl include, but are not
limited to, -OCHg3, -OC,Hs, -O-n-propyl, -O-i-propyl, -O-cyclopropyl, -O-CH,OCHjs, -O-
cyclopentyl, -O-cyclohexyl, -O-benzyl, -O-chlorobenzyl, -O-methoxybenzyl, -O-phenyl, -
O-chlorophenyl, -O-COCHjs, -O-COC;,Hs, -O-CObenzyl, -O-COphenyl, -O-COpyridinyl, -
O-CONHphenyl, -O-CONHpyridinyl, -O-CONH-octyl, -O-CSNHphenyl, and the like.

As used herein the term “aralkyl” refers to (CHz)naryl wherein n is an integer from
1to 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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a therapeutically effective amount of compounds disclosed herein. The
0 f the present invention can be used for treatin
Wér&lﬁé}éﬁgfggls atherosclerosis, hypercholesterolemia, hyggﬁﬂ%%/ 001761
hyperlipoproteinemia, hypertriglyceridemia, hypertension, stroke,

ischemigeaneasiietintervsfuaehssydnar pbrIs ke A ormarsaltdisaiftic or

peripheral arterial disease, coronary heart disease, myocardial infarction,

arORRA B RS AL S19NFARIBEHG SN Yh RATB B PR LD LM RETgigatom () 1h either

the/MFRANED B tHISRasArofRIEO PArOMSAI1A /Pl QI8 PRENPABAD[BRI§are selected from
resterosis. Detailed Description of the Invention The compounds

the EOHRISOMRERLY A4 RO PeHHPOY A tRWHENBBAIER B RUSIGM IRGHEesmono,
bi @mli@mi&(?E%%rﬂﬁﬂe@‘(ﬁm&@%l&_@tiﬁcﬂlﬁdagﬁgﬁﬁtﬁmiﬁgég t@ﬁd&f’rﬁnexél_zmyL
compaunds of the present invention may be prepare the followin
Deng AR ACRRIHERAL hsRtel AL arhagalyi golyndplmih Cxepivi
phéridkaahgb mRedyIdm avbheRsaaay Nsatuiterikgatment of these diseases,
and methods for making such compounds, are disclosed in copending

Unitgthésait arifiade hbd ppaehpiondyenaioNal iy 04t stitOtédedi 80050 ddayore
2003, itl "S titut P le Derivati ;" and PCT Applicati )
SR R R B ST A B R vt BT Gyt
alkapplittitialky laoy ¢radkprya i beaHinsubitieitezdirdhp. 11 WO 2004/106299

PCT/IB2004/001761 Schemel OIll Oll JIOI~ 0 + RSR6NH R3/v\iR5
Fornhukd¢bFemoeiiaith yedanatheNad6ciRibENd @rd r&vided fzrdteRed far the

or R&%HS) %&hﬁggfﬁ)&ﬁﬁ&o&@%gﬁ ‘ﬁe%ﬁS RZ R6 R, HR2 Formula VIl

ormula
In accordance with another aspect, there is provided a method for treating a

mammal suffering from cholesterol related disease, diabetes and related disease,

cerebrovascular disease or cardiovascular disease, comprising administering to a mammal

a therapeutically effective amount of compounds disclosed herein.

The compounds of the present invention can be used for treating arteriosclerosis,
atherosclerosis, hypercholesterolemia, hyperlipidemia, 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, Il, lla, I, 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/1B2004/ filed entitled “Substituted Pyrrole Derivatives,” which
applications are incorporated herein in their entirety.

11



14~N O Formula IX O R30 O OtBu R5\R6/ 0 RZR Formula X O R3
S\R6/0 RZR Formula XI 0 OH OH OH Fo Lj]@é
W@E@%ﬁ’r%ﬁ: 5\Y =0 R6/ O R3 OH OH O 1/2Ca12 Ro\ Be] GERPH001761
Formula Xl [Hemi calcium salt] 12 WO 2004/106299 PCT/IB2004/001761
SCHEMEI The compound of Formula Xl can be prepared according to

Scheme I. Accordingly, a compound of Formula Il is reacted with a
compound of Formula lll, wherein R&h&k and R6 are as defined earlier,

to give a compognd off~ormula IV which on 0 0
R
+ RRRNH —> %
Rs O/ 56 Rj ,l\l
Re
Formula 1l Formula 111 Formula IV
RZCHO
Formula V
R,CHO
Formula VI Rs
1
Formula VIII Formula VI

0 o OtBu
H,N o
Formula IX

0 >
Rs

o) 0] OtBu

R
NN __
R N 0
~
RS
Ry
Formula X
Rs OH OH OH
N/\)\MO
Formula XI o on on
R
Formula | wherein Rg = S\Nk Y= o
~
Re
o l
R OH OH O 1/2ca?
Rs\
N =
RG/ N >0
AN
RS
Ry

Formula XI1 [Hemi calcium salt]
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5 reaction with a compound of Formula V (wherein R2 is as defined
rli i a compound of Formula VI, which on treatment 33;
w@%@{}&%’f@ Formula VII (wherein Ri is as defined earlier) ?/)lélyﬁ 004/001761
compound of Formula VIII, which on further reaction with a compound of

scHEmelg IX gives a compound of Formula X, which on hydrolysis gives a
compound of Formula XI, which can then be further converted to

hemmwgm?bomadﬁlﬁdmmaomwf @emapadmmf @framlrgnulsdhermbﬂwla

compound of Formula lI| to give .a.compoyn Formula IV ¢ e

ACERITIRTS.R (PR F b S Sramtes e e P T OAL O e Pt

whefeircRINRoUNd RE Eiermulefihadidadieqnongived odripoondafFeanuelV/ which on
carried.qut in the presence of rganic base, such as triethylamine,

reaG AR R £ompelil b Femul YA (ARSIR i P PN IR G1ves a

corrpoomdat Vovitiulanva)detiiyt e otrearmeniavitnia givepawrenap@entdh VIl (wherein
F la VI b ied out i I | h )

R Rt RO AR P IO e el b SputorRaC eaetion

with ecoonwnd of Formmultal X/ giies arattetydedFEommealX Mitichian bgielysis

. in th f ic b h iperidi id .
o o B Sriufred i R petheE e RO huatcium
salacid. The reaction of a compound of Formula VI with an aldehyde of

Formula VIl to give a compound of Formula VIII can be carried out in the
pres€éheecatzosuifabte matalpdtoshctmadast diutin yamioeyr8teftfydrBaula 111 to give

: P A e e Ll
a o B T O B, R 6 B e Such s olene or
tolgerie. dheareattodic aloheamopsuot asFokthdmtl wathamsrpsprdpéroloula 111 can be

) : ith an. al
ca B P e AT S st G KR i 02
ethylasteciarrieeh laenisetoon pfadiompdhedrebEnonuwd A\curiipanraddehydsrofufarmula
me ; _
v Y RO S A R 82 B R TCHI BT SO o
hexasetdnepiaetr ahgitlcstumathaoe amokiane tienddting(s) shieble Tatgeattion of a
: . |

cof b EBARTER T AR e kAR BV BRI e
presens¢aitiemergafonbiasecde 3s\Wi0e A0 0w/ 106 RGeRCF/Hk20d:1ADd Bnci gdiie acid

suctpas glacl é’J{aﬁc"é’éPd%’r“ e o e Grkia X rtf?ac %%%PS%&%&’&EF%”%% Fﬁaorﬁu?é"(‘n
e carried out in a two-stép manner, involving an Initial acid-catalyse
wittlea\ddehpld&efdtorfolitendt by drese-catalysed dfydootysis \@f itheatdse bartsied out
in t?%ﬁésjéplgea& % (s:L?i?aBﬁa %a%\%tr,asluch as sodium cyanide, 3-ethyl-5- (2-hydroxyethyl)-
4-methyl thiazolium bromide or 3-benzyl-5- (2-hydroxyethyl)-4-methyl thiazolium
chloride, in a solvent free condition or in an alcoholic solvent, such as methanol, ethanol,
propanol or isopropanol. The reaction of a compound of Formula VI 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 V111 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 V111 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
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acid, such as hydrochloric acid. The cleavage of ketal can be carried out

W@ﬁ@%&%ﬁ% 5 cleavage method known in the prior art. The %@5@%%6)4%01761

gse, such as lithium hydroxide, sodium hydroxi
potassium hydroxide. The compound of Formula XI can be converted into

its cqmieepAREiIeeai coRlsiimIsTH FBYNRl NI RgaiespaURaOMERYrFRIVRI can be

to a person ordinary skilled in the art. The hemi_calcium salts of

Cargi5th Bt SR HRHLTRARI A YRS BS Y HA AN HRIHYSEE CEARISHIIRG!:

follagieney hase @tdrpseaHadrdbyiddiandnerpmepciies Wel-koavwanbékemineral
art. 14 WO 2004/106299 PCT/IB2004/001761 Scheme la Scheme IA

CIRFSTFTUA ORI 6 29 RT e & 3ayAd R Kaks| R PBITALIE SO YA et

cleavagdifethodRrgw iR tFSPRdP dAtBhe BasRéaRbklah drgameiigase\suehQdRhium

O O OtBu H~ . . .
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 X1 can also be prepared from the
corresponding lactones form of Formula X1 by following procedures well-known in the

art.

14



O RzR HFormulaXV OR3OHOHOHO RHO/zRtH Formula XVI
~0x ~0x ~0x Formula |, whereinR4=1Y="vvvo 1 Formul
W‘%ﬂ%@@@?@&cium salf] 15 WO 2004/106299 PCT/l52004/§|5%fb%£884%01761
SCHEME la The compound of Formula XVII can be prepared according to
Scheme la. Accordingly, a compogimd@k frprmula Xl (that is, Formula X
wherein R5=H and 0 R6= o'er pgerpare%accordlng to Scheme 1) is
hydrolyzed to give a compound 0 gTEormuIa XIV which, on reduction,

gives a compound of FormulaXV, WhICh on hydrolygis gives a compound
of Formula XVI, which gan thefj be fur

R convered to themi ium salt.
The hydrolysis of a comp do ula X1l to give a compound of
: 8 paélf SO nt, as>~"~ Yo

Formula XIV can bg

tetrahydrofuran, dif 0 ethanol or mixture(s) thereof. The
hydrolysis of a compg Il can be carried out in the
presence of, &igdrganic basesmoh agailithium hydroxigessodjum
hydroxid&or potassium hydh@ideXTHeE T bl fsf=a gompiound: Bffts
Formula XIV to é‘ive a compound of Formula XV can becarried out in the
presence of iodine and a reducing agent, such as sodium 15 borohydride

or borane dimethylsulphide in an organic solvent, such as tetrahydrofuran,

O OtBu
\ o)
Formula XIV

O 0] OtBu
H
N =
N 0
\
R;
HO Ry
Formula XV
0 l
R OH OH OH
,: S/ /\)\)\)\O

FormuIaXVI OH OH OH

Formula I, wherein R4 p \r Y = /\)\)\)\o

|

Formula XVI1I [Hemi calcium salt]
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dioxane or diethylether. The conversion of a compound of Formula XV to
of Formula XVI is carried out in a two-step ma é}w
Wérgw&lo%%%gcatalyzed cleavage of ketal, followed by base%%?él% 4)6%1761
hydrolysis of the tert-butyl ester. The acid can be a mineral 20 acid, such

scaEydrpehloric acid. The cleavage of ketal can be carried out by any
other cleavage method known in the prior art. The base can be an

inorgafeicdmp@l,:rsdi@h Ry nhitiuxViny clio el g repasbdracoy eiipg de Suheme a.
A TREbon LB Ao e&ﬁé’miip%@%#a TN RO BB B e and
e B S o e o
Fonntﬂes)pbnmhg:ﬂaomrmitﬂntmmgﬁmmmp‘duwcb@lkmmmgmﬁdhrmon
G e B S T B R At i e o

herRbcalcieni BAIR2ZCHO FormulaV OO Ra 0 0 R N~RS R1CHO 3 Formula
VIIRs /\s Rs O R2, R1 H R2 Formula VllIb Ra Formula VIb
The hydrolysis of a compound of Formula XII1 to give a compound of Formula

X1V 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 XII1 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 XV1 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 XV1 can also be prepared from the
corresponding lactone form of Formula XV1 by following procedures well-known in the
art.

16



100 (IAM Ra 1-F~NI"V V V ~O Formula IX 0 R30 O OtBu RS\0, O Rz
aXb aOR3OHOHOH RS\O 0,,R1 For aﬁ&b@%
ngpg—ﬂaégqéormulal whereiny =0 O R3 OH OH O 1/2Ca+2 é 901761
R/\ Formula Xllb [Hemi calcium salt] a 17 WO 2004/106299
PCT/IB2004/001761 SCHEME Ib The compound of Formula XlIb can be

prepared according to Scheme Ib, HACC rdingly, a compound of Formula Il
is reacted Wlth a compound of FormurTa Ib,

R
-5
R N
Rs)l\/U\O/ Q/ °
R4

Formula IVb
Formula 1l Formula Illb
R,CHO
Formula V
Ry
0 (0]
R;CHO
Formula VII Rs
- R, N~
O_
H R,
Formula Villb Formula VIb
o><o OtRu Ry
H,N o
Formula IX
O OtBu
j \ 0
RS Formula Xb
E Formula Xlb H OH
Formula | wherein Y = \o
Rs OH OH O 1/2Ca®
N —
N 0
~
R;
Ry

Formula XI1Ib [Hemi calcium salt]
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wherein R3, R4 and R5 are as defined earlier, to give a compound of
hich on 5 reaction with a compound of Formuk?\l%\ﬂ]gg
W‘E%‘@Qi g%#z:-d earlier) gives a compound of Formula VIb §64}601761
treatment with a compound of Formula VII (wherein Ri is as defined

scef g yelds a compound of Formula Vb, which on further reaction
with a compound of Formula 1X gives a compound of Formula Xb, which

?n W@M@li&@@f@@nmmmm@bﬁwml f axdh, ao&ﬂaﬂirgmmtbmm Ib.
urther converted to IC m salt, The.reaction of a ¢ oun
niftive vt e M M b o R A

whErermR@ RYrehR e as et darlor o giatia sotnpoiingudiFasmyliengb orhich on

toluene. The reaction of a ¢ nd of Formula Il a,co d of
e S etk i e 1, BTG s 2 SeT By S B e
corapduisdif mnmﬂlapwﬂmmwhlcﬁw r@a&tieyltamdlawn@oTh@ seaotionlaf\Al

dof E b with Id |

iSRRGt & SR el e L Kie 8 e o B e e gp furtrer
reastioh wmemmponmptﬁrmqmﬂmloggmmmWeuhMmeuIa Xb, which on
e AL O H LT R A RO A e e Evert o

herhivatvilan\éatan be carried out in the presence of an organic base such as
piperidine, pyridine or (3-alanine and an organic acid such as glacial
acetithacihctrdyeofzo morapidnd o Fem:niﬂmld)f/\dtbcampmpndndfﬁd?mma]allﬂb to

e SRR ALERITYIR M B2 Se A ARSI SLROLIUIANY B Ly e

e carried out'in t presence or a swta le cata SUC as so
or tglaemde Mthw&r(ﬁﬂwmmwwm&mmw Iﬂmaﬂmhwmmmommiefdmmula b

capBORl e BB el SRR RSN T o

itionorin an a olic’solven suc as methanol,
1, 2eetiydpreganvher ethers such as dioxan or tetrahydrofuran The reaction
of a compound of Formula VIb with an aldehyde of Formula VIl can be

carriéfedeactienebacsenigeuod if iopganla basavituan aldandpwhhfiauB)V to
g.\/afa%mﬂa‘ana%W%ﬂ%%%@%ﬁ%@’&?ﬁﬁ&%@?ﬁg&ﬂoc&*b%ﬁ%%ﬁ}lém Qi as

compound of Formula VIiIb with a compound of Formula IX to give a
hexasegptanefarhatnaenxtisdsel satc avab asoliciaiosoteaite such eBatigsalyvent,

sudP 4R R AEXANRRGRIBF JE I RAY QLR 10f SoMBEHAR BISERAIRAVD with an

suitable ratio. The reaction of a compound of Formula VIiib with a
aldebyslei P B Yhoda e eaii e edrebopreremre of an organic base such as

piperidine, pyridine or B-alanine and an organic acid such as glacial acetic acid or benzoic

acid.

The reaction of a compound of Formula VIb with an aldehyde of Formula VII to
give a compound of Formula VI1I1b can be carried out in the presence of a suitable catalyst,
such as sodium cyanide, 3-ethyl-5- (2-hydroxyethyl)-4-methyl thiazolium bromide or 3-
benzyl-5- (2-hydroxyethyl)-4-methyl thiazolium chloride, in a solvent 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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15

5 presence of an organic acid, such as pivalic acid or p-toluene sulfonic
version of a compound of Formula Xb to a co g f
W@%&ﬂ%&%@%m be carried out in a two-step manner, mvon\}%(éu g ??Qﬁ)fngl?Bl
acid-catalysed cleavage of ketal, followed by base-catalysed hydrolysis of

the teRehbdrtiBRtE o ampPEihen RenAUTHNENAb AR aSerRpBEYYEFPeifalig 1X to

acid. The cleavage of ketal can be carried out by any other 10 cleavage

0V, FRSBPRHBA AT QHB YRS b RrRsEAled OxthIBE SAIYRBHgIST: Q?ﬁ%ée%éﬁ'ue”e
hexathel i fanay ebteatiger TOEHHND MY B Rife Do ROBISALITN tAKH extide . THereaction of a

compound of Formula Xl can be converted into jts corresponding hemi

CO@QF&FG%%ﬁPH{)% ISR IR ARAMRAURE KRB I 12X SR B GreiffA Ry in the
preskillechinathergahicHeaihaush ealgivancaliil of pomnens sLofiryarida XIb can

also be prepared from the 15 corresponding lactones form of Formula Xlb

by faitandoaversicedifresonglbknd whHorthelagkb IPaWEMPO0ddIsTa2hula XIb can
PCT/IB20Q4/001761 Scheme 11 0 0 RzCHO Y~ cﬁ};gr{%ula R:O Fo

e A PR SR OSSR LR i B o PR QL el
followed By bdse\catafyzedRayBroR sto uhthie teok-bEtyinaster X Khea€id-€arCoBE 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 Xlb 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 XlIb can also be prepared from the
corresponding lactones form of Formula XlIb by following procedures well-known in the

art.
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HO Rz R; Formula XXII Chloronatingg aggent Coupph~~nggagent
Eormula I RSR5N11(r'ormula Ill) Path a Path b 0
W&?@Q@é rmula X | Formula Xl o0 ox ox x Formula | wh %ﬁ-ﬁg&)&@@lml
y=0 lyR6 OH OH O Rs- 12 Caz+ Rz R; Formula Xll [Hemi calcium
salt] 20 WO 2004/106299 PCT/IB2RA4001761 SCHEME Il The
compound of Formula XII can also be prepared according to Scheme II.
Accordingly, a compourlg of Eormula XVIIl is reacted with a campound of
Formula V to give am of Formula )@@g?\/bereln 2 and R3 are
as defined earlier in eme 1) 5"'whighl on reaction with a cpmpdlnd
Formula VII (wherein Ri |so%§adxef|ne er) gives a compsund of f j

Formula XX, which on tréQtMent With a compound of Forﬁiglg IZ>§<DyieIds a
compound of Formula XXI, which on debenzylation gives a compound of

Formula XXII, which on R,CHO
Formula VI
OtBu
0
Formula IX
O/\O /\AA)\
R
Ry

Formula XXI Formula XX

R;

Formula XXII

Coupling agent
RSRﬁpNH?Fogrmula 1

Path b

S

Chloronating agent
RsRgNH(Formula 11

Path a

Rs
N
Re N o
R
Ry
Formula X
Formula XI o)
OH OH OH
. R
Formula | wherein R4 = SN Y = o
Ry

[e) o
Re~ 172 Ca2+
/N =
R N o
Y

Ry
Formula XI1 [Hemi calcium salt]

20



10

15

20

25

30

(a) conversion to corresponding acid chloride followed by reaction with an
j 0 ormula Il (Path a) or (b) reaction with an amine r
Wﬁﬁh%ﬁ{éb&%s{nce of a coupling agent (Path b), gives a co p%fﬂ%%@ﬂ} 801761
Formula X, which on hydrolysis gives a compound of Formula XI, which

SCEs#WE further converted to hemicalcium salt of Formula XI by following
the procedure well known in the art. 15 The reaction of a compound of

FormuacsmipbuithotiFadaeiiy o Iafaheisaube Mépagivaadingeosdreine 1.
rmula XIX can be ca{]

Fo ried oyt i onpolar solvent, such as xylene,
A PR SRR I BT B S oA S FTTRRPBE TR ula V to
givieactnpolial obRpeiutg XONE QR re ] it arecm petimest @b FpmiviBcheme 1)
can be carried out in the prese of an organic base, such ags_. i
iR TSRS IO O AL AT Tl Y R e s B best e
givesalcasplaniabacetimala KX, beniciotnamdinide wigcticornpeundroppormiudd 1X
. Formula XIX with an alde of Formula VIl to give a compound of
V'e@c)?rﬁﬁﬁg‘%k‘%\gﬂ? el i%%ygf’twg 8[55%‘106%'& QLA AT Ui Of
Fosallen{ Xt exichple, methanol, ethanol, propanol or isopropanol. The
reaction of a compound of Formula XIX with an aldehyde of Formula VI
can (@ camiediontictnegopdespadd oflan dedelhicvbd g, reactioasvith an amine

lethylami ridine. The reaction of a compound of Formula XIX with
of g@é\%ﬁa I)I/Id@(a%ﬁl—ggr?ﬁula VIl to give a compound of Formula XX can be

ey R P D AR PP agent (P
b), @\repdreayutbyid af estmyilahiaxdlichashiydaelysie gikesragetmewichof Formula
. iy | . _
X1 AR 2 AR BT B AT PARARPAR tollowipg he

prasgdrragveiv&nowanimiae 2004/106299 PCT/IB2004/001761 acid and
p-toluene sulfonic acid in a nonpolar solvent such as hexane, heptane,

toluehe spaetina Ry arepnraeLNthel fepaHIa MNH vith aormigebyie of EeFmula V to
givE Xl YER BPRRAINS RI X REM BN Al R ey CRIIRILP YO HAHEsuch as xylene,

presence of a catalyst, such as palladium on carbon and 5 hydrogen, in a

tolyRsar RERASI:, Nereneey HistiaivpneEtrRmeN hepEmbIadioXAnseartien of a
co@ﬁﬂMﬁ&S&@fﬁt&Mﬂ@R&HmﬁF@%}H&)m b8P ROH SPRRNBEhARE out in the

loride (Path a) can be carried out with any suitable chlorinating agent,
presaeee £ axQRAOMAIGR, SHCRAF pbERBURE: Y rédioR, RpBEdiane, B-alanine and

an SIRIAEUDRILAG s AU ERId U BER BT RERNS:

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 a polar solvent, such as an alcoholic
solvent, for example, methanol, ethanol, propanol or isopropanol. The reaction of a
compound of Formula XIX with an aldehyde of Formula V11 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 VI 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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followed by reaction with an amine of Formula Il to give a compound of
r X,.In a 10 nonpolar solvent, such as benzene, and j I]tl-)f
Wg%@@%%n organic base, such as triethylamine or pyridiré%. gg&%%OOl?Bl
of compound of Formula XXII with an amine of Formula Il to give a

aci6QMPPLBRIeIRIMHIR ZcRPih BPGATORE DINRIRRERIRNGAOhagiamPliBliene or
a en{ﬂ({l;’]ath b), such as O-benzotriazol-1-yl-N,N,N',N'-tetramethyl

tety KExafluorophosphate 15 (HBTU),

bis(2-0x0-3-oxazolidinyl)phosphine, P), 1.3-dicyclohexycarbodiimjd

(O e Ea RL RO IRAE DL e AR G0 rEompoUd of Formula
XX eteaiusy oboleden (T Bilthy plessietivfizalgtalyst, such as palladium on carbon and

-yl-oxy-tris-pyrroliding-phasphonium hexafluorophosphate (PyBOP) or

Y TR e e b e SR T

and organic . base, such as dij ropyl | 20.amine. The conversi .

ot o iR SRR o TSRl 12 P fesPRS iR Mg Bllrice
(PatiB)rcanthmesteiechuanmeth mvobviitahencimlitish atoid-egeaty sech cleaxalge abfioride, in

ketal, followed by base-catalysed hyvdrolysis of the tert-butyl ester. The
a e e B e Rt DA RLadE e
foll@tatidanresccanriedhoart oiyianywbEvem i dléayage methgubkndwhForthela X, in a

i . T ase e an inqrganic e, fo e, lithi
o S 0 BB bR B hoen &
trigdoy laniaedraayridneonverted into its corresponding hemi calcium salt by

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

The Reanticalefurompoundiotdmimauiadof IFpniiaa anierohfsoine iprdptagive a
r [ k I [
ool Eealne BRSO AL R S Rl er ),
sudh@Y (B20CA10020161-yE&hBIME, Na teDarfeRyd UFarTviol AexHftuBrgiosateula

HETYNRB R BNy 1Pt ddnhékEop), 1,3-dicyclohexycarbodiimide
(DCC), 2-(1H-benzotriazole-1-yl)-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 X1 can also be prepared from the

corresponding lactone form of Formula X1 by following procedures well-known in the art.
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Nk, Ral R, Formula XIVa 01 R3 HHOIl Nz~O HR O Formula XVa
ormula I, wherein R4 =-000H, R5=H, Y =H H %598
W@éq?q'{l'/fogﬁg [Disodium Salt] 23 WO 2004/106299 PCT/IB @/po1761
SCHEME lla The compound of Form@8iehtkddlean be prepared accordlng

to Scheme lla. Accordingly, a comp
Formula Xa wherein R5=H and R4

converted to disodium & ‘ Q1Y 0 compounds of Formula
Xllla to compounds of 4 XVB/ can be carried out in a two-step
manner, involvin # i B?Ea %ﬁﬁvage of ketalp followed by
base-catalyzggydrofysis of thep ‘fﬁ&/}? ui),q gsler (?_Eld 10
can be a mineral acidpsuch as hydrochlorjc 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 cgmpound of Formula XVa can be
converted intetts—corresponding di

well-knowr| to a person ordipary s
PCT/IB2004/001761

Formula XIVa

L O l B
mf\é P p

O

0 Formula XVa
OH OH OH

Formula I, wherein R, =-COOH, Rs=H , Y = /\)\)\)\0

0 Formula XVla [Disodium Salt]
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Scheme 11l (IC Formula XXIIl 3 OO0 OtBu HO O Rz R1 Formula XXII 3
NIO -4-~ NH O Rz z Rl Formula XXIV INi0O R3 O % IE (i
W@ﬁ&%@ﬁg&w 1 NCO 30HOHH O Rz Rl Formula XX F% 890001761
[Formula I wherein R g = N I' Formula XXVII [Henri calcium salt] 25 WO

SCRIEME 9299 PCT/1IB2004/001761 SCHEME IIl The compound of
Formula XXVII can be prepared according to Scheme III.

The compound of Formula XVla can be prepared according to Scheme Ila.
Accordingly, a compound of Formula Xllla (that is, Formula Xa wherein Rs=H and R4=
-COOCHj3, prepared according to Scheme 1) is hydrolyzed to give a compound of Formula
X1Va, which on further hydrolysis gives a compound of Formula XVa, which can then be

converted to disodium salt.

The conversion of compounds of Formula Xllla to compounds of Formula XVa
can be carried out in a two-step manner, involving an initial acid-catalyzed cleavage of
ketal, followed by base-catalyzed hydrolysis of the methyl and 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 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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Amidoxime (prepared as per procedure described in J. Med Chem.,
45:944 (2002) and J. Med Chem., 29:2174 (1986)) of Formu|
ng&;&&l??a compound of Formula 5 XXII (prepared follo%ﬁﬁiﬁgoz{%lgglml
of Scheme 1) gives a compound of Formula XXIV, which on cyclisation in
diglyme gives a compound of Formulggpexywhich on hydrolysis gives a
compound of Formula XXVI, which can be further converted to its hemi
calcium salt. The coupling of compound@fi Formula XXIII with a
compound of Formula XXII 10 can b Ncarried out in the presence of N,
N'-carbonyldiimidazole in an grganic solvent, such as tetrahydrofuran,
dioxane or ether. The cyclisa compound of Formula XXIV can be
carried out in diglyme to give'a&cempound of Formula XXV. The
conversion of a compound ofFEomtad& XXV to a compound of Formula
XXVI 15 can be carried out in a twg-stepgnanner, involvin hitial
acid-catalyzed cleavage of ketal, fallowed by bag®s-cataly hydrolysismif
[ id, such ds hydjfochlofic
acid. The cleavage of ketal can be ¢arried oyt by, sny other cteava o
method known in the prior art. The base g&n belan inorganic base, for
example, lithium hydroxide, sodium|hydroxide orfotassium hydroxide. 20
The compound of Formula XXVI can be convertEMH&<#e corresponding
hemi calcium salt by following procedures well-known to a person
ordinary skilled in the art. The hemi calcium salts’0f compound of

Formula XXVI can also be pfepare Rrom the Ocorr pon lactone form
of Formula XXVI by fq|lewing ures wellkknown in theg art. 25 26 WO

2004/106299 PCT/IB2004/001k481 ,Scheme Ma 0 0 00°r Oa<PQSCHO R3
R3 O Formua V For, @gv | 2 Farmula XIX R1CHO Formula VIl 0 '><

0>'/'O OtBI 0 Ry
Formula XXIV

3 O>< (0] OtBu

N/O R
\ / - /\A/’\)\
N N >0
R;
R1

Formula XXV
N Rs OH OH OH
N N )
Y
Rz
R1
Formula XXVI

-0

\ >/ OH OH OH
N /\)\)\)\
[Formula | wherein R4 = Q)\ Y = o

Formula XXVII [Hemi calcium salt]
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R3O0 0O OBuOR3~FormulaIXOR3OHOR2 R Formula XXIR11
r XX OROOOtBu HO O R3 R1 Formula XXII Cg:l [ I
Wéééﬁ#ggﬁ%}l?\g agent a afJ(Fa 111a (Formala llla) Path a a%rﬂ]%?a@@mml
O OtBu O Rp O R1 For Xa Rqg Formula )9a OH OH OH Formula Ib
scwieapgeinly = O O R3 OH OH O RS\ 12 Ca3+ O RO OFormula R1 Xlla

[Henri calcium salt]
The compound of Formula XXVII can be prepared according to Scheme I11.

Amidoxime (prepared as per procedure described in J. Med. Chem., 45:944 (2002) and J.
Med. Chem., 29:2174 (1986)) of Formula XXIII on coupling with a compound of Formula
XXII (prepared following the steps of Scheme I1) 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 XXII1 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 be 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 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, for

example, lithium hydroxide, sodium hydroxide or potassium hydroxide.

The compound of Formula XXVI 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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Rqg 27 WO 2004/106299 PCT/IB2004/001761 SCHEME llla The
0 Formula Xlla can also be prepared according Sﬁ
Wﬁlﬁgﬁgﬁga%gly, a compound of Formula XVIlIl is reacted vv%gt)ﬁ @5884/ 001761
compound of Formula V to give a cogrgr?ouermaof Formula XIX (wherein R2
and R3 are as defined earlier) which oNn b reaction with a compound of
Formula VII (wherein Ri is as def(i)ned earlier) gives a compgund,of

Formula XX, which on treatment with a compoupﬁgform la IX|yields a
compound of Formula XXk}, Which ™o enzylatier-gives:a compoand

Formula XXII, which on (a) conversion tQ_cafresponding aci oride
followed by reaction with an afiné 10 of Formula llla (Path*a) ar'(k)
reaction with an amine of Formula llla in the presence of a coupling agent
(Path b) gives a compound of Formula Xa, which on hydrolysis|giés a

compound of Formula Xla, which can be further converted to emi

calcium saltof Foymula XIaky following t:ﬁemm“WdI in the

ast. 15-Th n of a omppund Bf For /Iikwith a d

@ ula V to [giv mu 'cal arried out in a
ar

dfocarb sotyent, such as hexane or heptane, or halogendtea,solvent,
such as dichloromethane, or aromatic solvent, such as tolueng,or xylene,
or mixture tABIEGY. The reaction of a compound of Formula Xk with a
compougd of Formula. can be carried out in the presence of an organic
20 base|| suchfas triet ine,opyridine, piperidine or (3-alanine and an
orgamic acie=such as glacial ac\tic acid or benzoic acid. The reaction of a
compoundf Formula with arf aldehyde of Formula VIl to give a
compotid of\Formula XX can be carried out in a polar solvent, such as an
alcoholic sohiamtytor example, methanol, ethanol, propanol or
is6propariet Thewe&tt®df.a 25 compound of Formula XIX with an
aIQg@e of Eormulta V. n be carried out in the presence of an organic
figt 9P pyridine. The reaction of a compound of

letbout imsthe presence of a catalyst, such as
e, 3- ethyl-51(2-hydroxyethyl)-4-methyl thiazolium bromide
{2-hydroxyethyl)- 36 4-methyl thiazolium chloride.

Formula Xa

l

Formula Xla
OH OH OH

Formula Ib wherein y = o

o l
R3 OH OH O
N —
N o0
\
Ry

Ry

Formula Xl1la [Hemi calcium salt]
R,
4
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The reaction of a compound of Formula XX with an amine of Formula IX

0.gi pound of Formula XXI can be carried out in th ce of
Wéﬁ%@f@%gi?as pivalic 28 WO 2004/106299 BT /1B2004/008 THE {01761

and p-toluene sulfonic acid in a hydrocarbon solvent, such as hexane or

scragniane@r aromatic solvent, such as toluene, or ether, such as
tetrahydrofuran or mixture thereof. The debenzylation of a compound of

I;ormlhlacksmbm; adver &lmmmwﬁm @érlF@”rsg lb@p?é&kéd;ﬁbb@ragfqi&dswéiﬁe la.

the presence of a catalyst, su adium qn rbon and 5 ogen

AR, S ARBRO LAY B TR AN o Wil e Uk ordla v to

givethaonippurerop&oah s e aobrent Roask&yale asidofaneel chhiéer) which on
canversion of compo of Formula XXII to its correspondjng acid .

oo AR B ST O I L GURR Sy A oLt i) aisse

corapobrasod Falyhatd o evaridhionireatriaridevith aocanpouridcos Huentlsuxhyasds a
benzene, toluen lene, or 1Q halogenated.solvent, such as

B TR S AT At e e F AT B

whieithoan amine of Formula llla to give a compound of Formula Xa, in an

aromatic solvent, such as benzene, and in the presence of an organic
basdaksoahvassitrdthgtaraspenolinmyaic theh IRede fiokhovfecdmpeactofvith an amine

of glrmuqlffjllﬁg(q?\g{ﬁgfgramme of F_ormula_llla to givea 15 compoun_d of
ormula Xa (path'd) can be carried out in the presence of a coupling

e g e e e
(Pathaadligetslaesopapebbdinhidsnmueka, which on hydrolysis gives a compound of
i ' y)-1.1,3.3- ium.t t
oL g o o Sl o R o
fol lwyiatiubedprnoeitiate P YBOW) ibrtke athrbonyldiimidazole (CDI) in a polar

solvent, such as dimethylformamide, and an organic base, such as

diisoprepgastianahmeonmrrued B &t Bra\ddhyiduad fedrdsahPeanyla V to
giveURBRIFIR] SOEHHIRIX R KeEarPS CaFTiRE QWi PnyiPosFRoM 8AIeRt, such as

involving an initial acid-catalysed cleavage of ketal, followed by )
heXxsast AeRISB TR Jatenpsiatest sRb/eak-BIRY Pe sishlaneeakigneadr seogatic solvent,

sudRRSIALERA dy RN FIXAIRARIGESraCHe TR FRFRYRIERJRIRY SRR Anula

carried out by any other cleavage method known in the prior art. The

X\ghkwigan eempewidrabhreBrkeY fernhanipiied iiiiNeeirsrige, o @iganic
baddy dhieXiSe AP THATHHATRX A Fre FRFE PRI R frfor iAUiR e GRIUREich as

converted intoits corresponding hemi calcium salt by following
glagtelcugtircacelr-kaazoictecitlperson ordinary skilled in the art.

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 a polar solvent, such as an alcoholic
solvent, for example, methanol, ethanol, propanol or isopropanol. The reaction of a
compound of Formula XIX with an aldehyde of Formula V11 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 VI 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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30 The hemi calcium salts of compound of Formula Xla can also be
r the corresponding lactones form of Formula g@g
W@oﬁé@(ﬁ&é&%@edures well-known in the art. 29 WO 2004/10 Pé2004/ 001761
PCT/IB2004/001761 Scheme IV O R3 X0 OtBu HO O RZ R1 Formula

acif Hn@PpR8IGR e SliEshiEizcla iR Hydrdearmyaaoive] sUdN ReEx4Acdptard, or

O RZR1 Formula XXIX NONR3\OHOHOH NO RZ\R1,
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 Illa 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 Illa to give a
compound of Formula Xa (path b) can be carried out in the presence of a coupling agent,
such as O-benzotriazol-1-yl-N,N,N’,N’-tetramethyl uronium hexafluorophosphate
(HBTU), bis(2-oxo0-3-o0xazolidinyl)phosphine (BOP), 1,3-dicyclohexycarbodiimide
(DCC), 2-(1H-benzotriazole-1-yl)-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 diisopropylethylamine.

The conversion of a compound of Formula Xa to a compound of Formula Xla 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 Xla 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 Xla can also be prepared from the
corresponding lactones form of Formula Xla by following procedures well-known in the
art.
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Formula XXX N _ lam{ lam{ lam{ Formula | wherein R4= ~ Y= Formula
alcium salt] 30 WO 2004/106299 PCT/IBZOO4€ é)ﬁgé
Wé%@é&_@%ihe compound of Formula XXXI can be prepar ¢ R%/ 01761
to Scheme IV. Accordingly, treating acid chloride of compound of Formula
XXII' with ammonia affords a compound of Formula XXVIII, which on

condensation with N,N-dimethylb@hgaahide 5 dimethylketal followed by
treatment with hydrazine hydrate gives a comp?und of Formula XXIX,

a comEound of ula XXX, which can be

further converted to its jemi cajcium salt. he r@actio®&f compound of
Formula XXII to givei@omp of Eormul Il ca be carried out in
presence of a chlorlnatlng geny] NSuch~as ox yI chiofide ér thionyl 10

chloride followed by reagtion W{th ammonia. The condensation of a
compound of Formula XXVIII with N, N- dimethylbenzamide
dimethylacetal followed by treatm,ec%wéthl hydrazme hydrate affords
compound of Formula XXIX. The conversion of a compound of Formula
XXIX to a compound of Formula XXX 15 can be carried out in a two-step
manner, involving an initial acid-catalyzed cleavage of ketal, followed by
base-catalyzed hydrolysi3 of the tertyoutyl estef. The acid can be a

mineral acid, such as hy. rochloricacid. THE cle age &fketal can be
carried out by any efNér c e methodlknown_in the prior art. The
base can be an inorganic b se, oF example tithiu ya“r@dde, sodium

hydroxide or potassium hydroxide. 20 The compound of Formula XXX can
be converted into its correspondi)g hemi calcium salt by following
procedures well-known to a persgp.fidinanyskilled in the art. The calcium
salts of compound of Formula XXX can also be prepared from the
corresponding lactone form of Form la XXX by following procedures
well-known in the art. 25 In the abo e schemes where specific reagents,

such as particular hgses, reducing gents ents etc., are mentioned,
it is to be understo?{d th other ases redficing 9 OtEy
Formula XXIX
—N l
'T \ Rs OH OH OH
N - /\AA)\
N o
\
Ry
Ry
Formula XXX

N—=N

I OH OH OH
> T
Formula | wherein Rg = Y = o

|

Formula XXXI
[Hemi calcium salt]
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agents, solvents, etc., known to those skilled in the art may be used.
imilarl ﬂé? reaction temperature and duration may be adj
Wéé@ér%%og(s ?he desired needs. An illustrative list of particulfﬁc@i%g%@solml
disclosed herein is given below (also 30 shown in Table I):

SCiBRBMRIN -[2-(4-fluorophenyl)-5-
isopropyl-3-phenyl-4-[(2-acetylphenylamino) carbonyl]- pyrrol-

1 -YI[Th& odifipd iy ol Eptanaic xR I(Crop pueshidd addc3diNg@ Scheme 1V.

S L s s

corﬁpﬁhr&j%ﬂnwdrmmepmnwnmdd@mmmwandmum N-dimethylbenzamide

dll"(@ i%?ﬁ?éodﬁggéﬁ O he%ﬂw&{)}/m;{w nggﬁﬂ]'vfﬁ/ﬁfi?mpound of Formula

x>dlXl]mwmﬁmmpmm@aoma@mmpbﬂodﬂum KX, which can be further
SR)-7-[2- 4J°Iu rophen )-5-
CO& H?(qpt))gl &FB 'Q,WP 't@ 28 rmethylphenylamlno)
carbgﬁg J/eg[g%%l ﬁuor03 %Lﬁjr{ %I_Qoymu‘fzg ac:d Com oxad rmLIa XXVIII

enyI) Isopropyl-3- % Io(hexy amino)
carchetmanyed- qnymmpr&sgnh]ce - d|Hykdrqu+hgpmnmsmblds(ﬁ)cmypotlmm}emrﬁh|onyI

chiffie @

§9 hen
ISopropy [? orome ylbenzylamlno) 10

Carbggé{ 2}@6 9' WhPa W@ﬂ&%ﬁ%ﬂ%%lﬁ?%%“ﬂd No. 6)

orophen

dimstipy hieyizap e oymatiisi acptad fiokowerh Bydrgaynpsntavith hydrazine hydrate affords
- | < oic acid (Compound No. 7)
co%@@ﬁ%??@FW?uo%tgﬂenyl) 5-

ISOPFRRYkAAISIOH 4 ﬁ%Bﬁ{b@mﬁi'o‘F@&WQ'ﬂﬂf%'{b a compound of Formula XXX
yl]-3,5-dihydroxy-heptanoic acid (Compound No. 8) 1

candr weﬂ_wmmwgr@er involving an initial aC|d -catalyzed cleavage of
ketSORSABYed R BR-Aalk ? FﬁfﬂYH‘ﬁth@ﬂw&rﬁ (RO ester. The aC|d can be a
dihydrox 11)

carbon yl]-pyrrol-I-yl]-3, heptanoic acid (Compound
mlngpalaqbdﬁfg:hﬁﬂmmgﬁwagld The cleavage of ketal can be carned out by any

otHéan%W?@rﬁ&ﬁﬁd%&%ﬁWﬂﬁ@ﬁﬁéHHﬁ“Wﬂ@H&@@B&?Mé MR Yanic base, for
carbonyl]-pyrrol-1-yl]-3,5-dihydr bé% heptanoic acid (Compound No. 12)’

exqmRI& . MQFQESP@?)WQHWW BIaHS/ RBASRSS M PAlgedd9laminophen
ylamino) 20 carbonyl]ipyrrol -1- ¥T -3,5-dihydroxy-heptanoic acid

(ConhPBGRENRYNG HF TIEMSIR 25 @,@m%p&gﬂgﬁ%@to its corresponding hemi

cal§ORTeRY h§f4HexARg @dfédMs[WélﬂRMlﬂﬁWt‘@h person ordinary skilled in the art.
carbanyl)]- p rroI 1-yl]-3,5-dih drox tan0|c acid (Compound No. 14)

Th@qﬁlgwypq Jel ﬁgg}mﬂf grmu X can also be prepared from the

coﬂ@p&hﬂ%@@ﬂ%%ﬁﬁ&%@b@ﬂﬂ)@ﬂﬂmmng procedures well-known in the
carbonyl] pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No. la), 25

art(3R 5R)- 7 [2 (4-fluorophenyl)-5-

|sop op h/grgg“ gs av(\:/ 5?%‘%5%%?? %'Pe%%@%%, such as particular bases, reducing
agents, solvents, etc., are mentioned, it is to be understood that other bases, reducing
agents, solvents, etc., known to those skilled in the art may be used. Similarly, the

reaction temperature and duration may 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-yl]-3,5-dihydroxy-heptanoic acid (Compound No. 1)
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amino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No.

W@%}%—%ggm-ﬂuorophenyl)-5-isopropyl-3-phenyl-4-[4-phe|l13)§ft ib%%%%(rqplml
oyl oxymethylphenyl)amino)carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic

(3raSi)- W@qmdﬁﬁerﬁﬂ) 53Gs6HropR) 3L e 1t proabehénylamino) carbonyl]-
pytESIPIGRA J333'¥m @ﬁtﬂ@)démy(@@m d)ulﬂhwl mino)

ggbg“ léf f{o' ) ng oy 535%27 Al <%%59 e N oy
s A Rgypoun
(3F€5Fb)9715[t1 D@‘mﬂbﬂovﬂeﬁﬁ)ﬁhlﬂﬂ!mw% bb@’@hé*@(amﬂ(ﬁeﬂmpm@/lﬁmm@
carbahy(BRyS&)}17y13- %fﬂlbydpdnqnyép&now acid (Compound No. 4)

(3F8R E’F‘S 36' % |H%E£% &%%&nrgmﬁ)ocaéa nyl)]-
py@}g{?@&{ %/ uoo |s§££rop %]% enyl-4-[4- phenylcarbamS)oyI

(3Fa,6Fb)<?r{%ﬂ4yflpn@1qh9am)rﬁr)l@wmnwf}spwnv&@[petsfmmwﬂaﬂaﬂ@mm)
carfeny [ [Epynisdund N& STy droyyehertaag icos9 ¢GeapaBrbbe/6)1761 (3R,
(3F58F)€)77L%2(‘é4f¥|‘96 @ i§8&r L2 RAOKAbRFIFRLYINSSAY -pyrrol-1-
yI] BW u%(p,\qiéhy roxy-heptanoic acid

Com ound No 8a (3R, 5 7 2 (4-fluorop hen [)-5-

Fés%g {A-%aro) pﬁ |%§mt§8t?mﬂ>{ mé/ﬂ'? m?%(qm%@msn%.ﬁasbonw) pyrrol-1-
yllt rﬁifﬁ&leﬂtW§§°dﬂ1%9 Mdie acid (Compound No. 9a),
(3HIR) IR X (ribppepnnesyiddpisopremtednabep-Hydroxymethylphenylamino)
ca%@ﬂdi?r%@l?@@%hy@mmﬂﬂéﬂmﬁ&@(‘(Dﬁﬁﬁ)ound No. 11)

(3F§% R?)f ;O ) } ﬁjé{}%}/dmx yq%pt r(]acr)ll)ﬁ ﬁct& ?H{!\R Pony(iamlngbhenyl
aming &@? 104 %deﬁpgﬂgh@%c%(ﬁ%rypound No. 12)
(SRAmPME-(4AflobioptieB)s)ikigapoxyy h8pibemit 4¢(d-ECetylpoumephanylda)ino)
car(ﬁﬂyl}lipyﬂqlzﬂql]hﬁrﬁabhgdiij}heptano|c aCId (Compound No. 13)

ca@gﬁ%?ﬁpm%ﬁf %ﬁﬁ %%}?Wp z@ﬁgﬁ%@@ P

(3R,5R)-7-[2-(4-fluorophenyl)-5- |sopr0pyl -3-phenyl-4-[4-carboxyphenyl)amino)
carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No. 1a),

(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-phenylthiocarbamoyl
oxymethylphenyl)amino)carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid
(Compound No. 3a),

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

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

(3R, 5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-phenylacetoxymethyl
phenyl)amino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound
No. 6a),

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

enyl-4-[4-methylcarbamoyl)- phenyl)amino)
W@%@@”mﬁéﬁ [-1-yl]-3,5-dihydroxy-heptanoic acid (Compoﬁ%T{\BZ%ﬂPOlml

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

isopgrRY sRPNGAYUAIbRASHIADARRRYDP A3 RIMRAYDANMBANZoy loxymethy
carbemlpaiMol vaHsb RyHipyerery-hRriangiryarik(GemBamsit cNqChhtound
(3R, N BAY[2-(4- fluorophenyl) -5- |sopropyl -3- phenyl -4-|4-(morpholine-4-

carb ﬁ‘) o LR L3 P MRS oymethy
5R)- R ; b%b;}f'k%ﬁ&mqf PAYOPEARI3E!d (Compound
carbg henyl)amlno) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic
aC|d(C(R(E'ﬁp%[ml(wdlukﬁa)p(ﬁﬁyl)-S-isopropyl-3-pheny|-4- [4-pyridin-4-ylcarbamoyl

SR)-Oxjarethijlipreplibryhito)sapbopyli3ppive hHARS; betizytmoxydieptanoic acid
pher@;ﬂ@mpmm)jdnobdzﬁy)] pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid

82 ?24\‘& fhidro Oﬁyﬁng )5 pirsggy?poyléﬁ-éwﬁnxl-[ﬁ-H—phenylcarbamoyl
hyd 0 po gw %nvgq)lcerpg%vﬂ iRVarSkd Wb Bme AR RUURERIRENG. 11a),

id
?30;? 61R)- 7R 2-(43H(bidyerenhensl Sopicopyra b Bemanylid-[4-exclebrysteshamoy!-
35 phlegiyBramiaptaapeniy]idireal 1 Bo-difyairoxy-hepritstasisidCompound
(Corgodidd). No. 19),

(BR.R)- @Fi?:i‘{‘ﬂ%'&)fm%}%mf&w?r 55’95‘?_? J%]P!?anrtlﬂ (B-BEHOIEARE Ry 1) -

phe
0%%%55 Nﬁcl)% %Wﬁg?( rli%blg 2 -(4- fluorophenyl)%?ﬁglegad (Compound

|sopr yI -3- phenyl -4- [(4 methox methyl phenylamlno

carb PRYrroler(grflease %WQB@H% SRiaNESddeRaY ey bampy)-
m@@b@gqg@ﬂ]rg}égg wH22-dihydroxy-heptanoic acid (Compound

(3R §|IQ) lf“fé -(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[(4-ethoxymethyl

phergRBRPY qarpoflyiproprietyl)yil- Bopeiby e pkiehgpaigraeisholine-4-

(Corpgroungl) NhedA) atdRed BarFolRA|piu@ioplydls5-aihydroxy-heptanoic acid

isop(Qpyhisb e Ng-4H)4-isopropoxymethyl

(3R, 5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-(piperidine-1-
carbonyl)-phenyl)amino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid
(Compound No. 16),

(3R, 5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-benzylamino
phenyl)amino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound
No. 17),

(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)
phenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound
No. 19),

(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-(3-hydroxypropyl
phenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound
No. 20),

(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[(4-methoxymethyl
phenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound
No. 21),
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5 phenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid
0. 23), (3R,5R)-7-[2-(4-fluorophenyl)-5-
%?é&ig\?%dh\l enyl-4-[(4-propoxymethyl phenylamino) PCT/1B2004/001761
carbonyl] pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No. 24),
10 (FBRIAR)THR-E-nprophemh)-5- ikpirsppKEIRa8NYA-fcd(éthoxymethyl
metieyigIgHinsy exeapnpyIaming)-castanyHroxyakdadbid, Roriftpdiamyund
heptﬁaogz cid (Compound No. 25), (3R,5R)-7-[2-(4-fluorophenyl)-5-

isopr 4c cIo ylo met y hen no
0 ethyl
cantly @% T e S s,
|sop :phenyl-4- [(4 cyclopentyloxymethyl phenylamino)
Carb@R/l}Fb)fMP—Mfﬂ@B}pmwfbﬁwmmwe -poEhyGof(@equodoRyanetiy)

(3R, pRyH2 o]l varuptydpl)risl iSediah B hyd eyl - Aefftrind o agid(Gomitydnd
20 pNen&l@man) carbonyl] pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid

s s

|sopropyl -3-phenyl-4-[(4-
metrﬂaRﬁi-'éthﬂaa(ﬁrﬁl@mpbn@wwémﬁwyopyl -3-phenyl-4-[(4-cyclohexyloxymethyl
carbRigsyRraLCHTReNs Lipydablyy Hehbamibi sy tepipianailgCaopound
(3R,BR) 28] 2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[(4-

phngﬁmlh)ﬂPﬂﬁﬂmémMyl) 5- isopropyl-3- phenyl 4 4- cyclopen loxymethyl

carb VIERIERI

31), ﬁ,(fs,%ﬂ )7[ (éz({q%uorophéqlr?f:f)ig,;Tje SRR R A fipound
isopro -phenyl-4-[(4-chlorophenoxymeth henylamino)

cartb RS G e-RBRR ey sy s

EORRRD Mb§ I%?b

(3R,B ﬁsl‘oﬁ‘k'lp}lﬁﬁf é]nW‘é’ ilog §T%WHEQ?W hepipngic acid (Compound

acet 8 phenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic

acid (RGRpoLRA NeludRpHshyBR)-sdrifyiuepriehghy(3-

isophifoBepagiody iy @hzaylaming) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-
heptanoic acid (Compound No. 29),

(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[(4-
methoxybenzyloxymethyl phenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-
heptanoic acid (Compound No. 30),

(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[(4-
phenoxymethylphenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid
(Compound No. 31),

(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[(4-chlorophenoxymethyl
phenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound
No. 32),

(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[(4-
acetylaminophenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid
(Compound No. 33),

(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[(4-benzoylamino
phenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound
No. 34),

(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[(4-benzenesulfonylamino
phenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound
No. 36)
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phenylamlno) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid
0. 34), 40 (3R,5R)-7-[2-(4-fluorophenyl)-5-
%?é&ig\?%dh\l enyl-4-[(4-benzenesulfonylamino phenylamlngymB2004/001761
carbonyl] pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No. 36)
34 V(R 20047106228 Bfo pHERAL4/Q83pt0yI-3-phenyl-4-[4-(3-phenyl-ureido)-

(3R, phthy Hdriof @iy p)rioiSepIPRE-ditjeaxlréptéddrresd-@eitiedund
pherpyd;agu 10) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid

?%%?n e T e

(Co No 38)
R, BRWW@EfMDWM)iﬁeﬁﬁomlaw%ﬁhw-m{@(mmmbwmd@)-

phemylemylam)wg)rbarbptiypppira 3] S3dituidydryxhepatano it (Compound
(Corhjpo@8) No. 39), 10

(3R, 57R vl Oﬂ% %0 WA N8 LRLido)-
do)@ I%B e S B AR
(3R, -2- (4 fluorophenyl)-5-isopropyl-3-phenyl-4-[4-(3-phenyl-thiourei

do)- @ﬁb’ﬁﬁba?n[ﬂdﬂtﬁﬂbmﬂhmhﬁi isppresidthpbroxlhbparieradithioureido)-
(CorBfRsutemine Negraanyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound
(3R, BR)44)2-(4-fluorophenyl)-5-isopropyl-3-phenyl-4-[4-(3-methyl-thiourei

do)- (@Wﬁﬂ@%ﬁ%@ﬂmﬁ&%gl %%]ﬁpﬁ@”ﬂ@%ﬂﬁ%ﬂ%ﬁ\%tﬁloureldo)-

(CO égr)@o?r{%/w RAlESempound
ph arpq@ tlcaIIy acce solvates tautomers racemates

polymorphs pure enantiomers, diastereoisomers, metabolites, prodrugs
or N-oxides. An illustrative list of compounds, which can be prepared by

andQH@Wﬁﬁl)@aﬁﬁ:i'&mﬁlﬁlllly @ﬁdpt‘s(l;lﬁ gmnm@mmma?nfa(tgaem@b%wa%
3R,5R)-7-[2-(4-Flu 5-isopro n
AT DL R T A S e
prddrugs or N-oxides.

(3R,5R)-7-[2-(4-Fluoropheny10-5-isopropyl-3-phenyl-4-(5-phenyl-2H-[1,2,
4]trigmoHBsstihative list of compounds, which can be prepared by following Schemes 111

and IV is given below (also shown in Table I):
(3R,5R)-7-[2-(4-Fluorophenyl)-5-isopropyl-3-phenyl-4-(3-phenyl-[1,2,4]oxadiazol-5-yl)-
pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No. 9)

(3R,5R)-7-[2-(4-Fluorophenyl0-5-isopropyl-3-phenyl-4-(5-phenyl-2H-[1,2,4]triazol-3-yl)-
pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No. 10)

In Tables | and la, R4 is the indicated structure, unless otherwise noted.
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pyrrol- 1-yl]-3,5-dihydroxy-heptanoic acid (Compound No. 10) In Tables |
the indicated structure, unless otherwise noted
Wé%%é?ﬁ)%%PCT/IBZOO4/001761 Table | Ra RS RS ..... OF Qﬁ’ %&&8001761
OHOHOora,Na,o~OHJ Y C. No. z4 6 1 -Fluorophenyl Phenyl
Isopropyl Hydrogen 2-Acetlphenyl ZgEie@rophenyl Phenyl Isopropyl
Hydrogen 3-Acerylphenyl 3 -Fluorophenyl Phenyl Isopropyl Hydrogen
1-Acerylphenyl Fluorophenyl Phenyl sopropyl Hydrogen
=2 4-Dinethylphenylz 5 Fluorophenyl PherH1yI so’{)rop | Hydrogen Cyclohexyd+
orophenyl Phenhyldsoprepyl Hydr riflyoromethgt benzyl
- Iu herf*yl‘Pf% sopropyl - Zjyuorophe h
A sog‘ropyl -(CH2)5 9* Fluorophenyl Phenyl sopropyl o
1,2v4-Oxadiazinylphenyl - 10* -Fluorophenyl Phenyl Isopropy!

1,2.4-Triazolylphenyl - 11 Fluorophenyl Phenyl Isgpropyl Hydrogen

C. No. [Rz(Hydroxymetkyl)phengl 12 -Flggrophenyl Phenyl appropyl’lptdydrogen

(Methylsulfonamido)phenyl—13—=Fuorophenyl-Phenytsopropyl Hydrogen
1 4%“@@?3%%0)%@]% 1£:OF”1QR5iophenyl Isopropyl HyieeRgen Priesiyipheny!
S, A e 3 0 A e
3 4-Fluorophenyl  Phenyl Isopropyl |- Hydrogen {4-Acetylphenyl
4 4-Fluorophenyl  Phenyl Isopropyl |- Hydrogen [2,4-Dimethylphenyl
5 4-Fluorophenyl  Phenyl Isopropyl |- Hydrogen (Cyclohexyl
6 4-Fluorophenyl  Phenyl Isopropyl |- Hydrogen @-trifluoromethyl benzyl
7 4-Fluorophenyl  Phenyl Isopropyl |- -(CH2),.0-(CH2),.
8 4-Fluorophenyl  Phenyl Isopropyl |- -(CH2)s.

9* 4-Fluorophenyl  Phenyl Isopropyl [1,2,4-Oxadiazinylphenyl

10*  {4-Fluorophenyl  Phenyl Isopropyl [1,2,4-Triazolylphenyl

11 4-Fluorophenyl  Phenyl Isopropyl |- Hydrogen @4-(Hydroxymethyl)phenyl
12 4-Fluorophenyl  Phenyl Isopropyl | Hydrogen @-(Methylsulfonamido)-phenyl
13 @-Fluorophenyl  |Phenyl  [Isopropyl |- Hydrogen 4-(Acetamido)phenyl
14 4-Fluorophenyl  |4- Isopropyl |- Hydrogen [Phenyl
cyanoPhen
vl

5 * Hypothetical examples
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5RzR1 P'l Formulal OH WhereinOHOHOY =i-/OHors...... O 10
i=4-fluorgphenyl, R2= phenyl, R3=isopropyl, RS=hydroge

Wﬁ@@ﬂ%@%gOH 2a acetox meth | 3a phenylthiocarbamoyIgﬁ(@ﬂﬁ#?9?6%?901761

propionyloxymethyl 5a oct Icarbamo lox meth | 6a phenylacetoxymethyl

7a phenylcarbamoyloxymethyl 8a heRgo|lpx meth | 9a isonicotino lox

meth | 10a pyridin-4-ylcarbamoyloxymethy| 1la phenylcarbamoyl 12a

cyclohexylcarbamoyl 13a meth Icarbamoji 14a begzylcarbamoyl 15 mor

holine-4-carbon | 16 piperidine-l-cgﬁb@n 7 bepzylamino 18

(1-hydroxyethyl) 19 (2-h drox eth ) 3-h dfox ro I) 21 methox meth |
22 ethox meth | N—=Y

Ry
Ry
R Formula |
) OH
wherein o on o
M —/ 0
Y = o or

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

Compound No. R4
la COOH
2a acetoxymethyl
3a phenylthiocarbamoyloxymethyl
4a propionyloxymethyl
5a octylcarbamoyloxymethyl
6a phenylacetoxymethyl
7a phenylcarbamoyloxymethyl
8a benzoyloxymethyl
9a isonicotinoyloxymethyl
10a pyridin-4-ylcarbamoyloxymethyl
1la phenylcarbamoyl
12a cyclohexylcarbamoyl
13a methylcarbamoy!l
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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23 iso ro ox meth | 24 propoxymethyl 25 methoxymethoxymethyl 26 c

WO RE

th | 27 c clo ent lox meth | 28 benz lox meth |
PCT/1132004/001761 Compound No. R4 29

Ferilmpayporrer

lox meth | 30 4-methoxybenzyloxymethyl 31 phenoxymethyl 32 4-chloro

henox meth |
37 3-phenyl-U

3ZarAMylAmING. 3¢ Benzoylamino g6 benzenesuffony
reido 38 3-methyl-ureido 39 3-benzyl-ureido 40

3-benzyl-thio

ireido 4293-pheny

|4lviolareisimz bRy mettiyll-thioureido

term "pharmg

ceuticalpacceptablemsiganmansexgthbyyegulatory

of the federq

or a stae governmeehexiatesyin the U.S. Pharmaco

other generally recogypized pha

NSRRI dREHERIAyANIMals, and

lamino

The
agency
peia or
nore

particularly in

humang3b The te

rReRiafmaceutically acceptable s3

[ts"

refer to a salt

preparegifrom pf

BEREYIHFAIY acceptable monova

ent,

divalent or tri

alent n@@-toxm meb@hgér%l’mﬁy@ﬁﬁﬁo EXamples o1 S

uch

metal salts in

clude, bgt;are not

|§1 Bﬁgngq,_umw sodium, potassm

m,

calcium, mag

esium gg’nc alu

I@%tl,ﬁlnquglﬁdlKe txamples of su

Ch

organic bas

S IﬂCIUUg butare ﬂ\&})fbléﬂyiﬁql}lg,d%mlﬂO aCIU amimonia

mono-alkyl a

IIIIIUIIIUIAb 16 UIdIF

BN RH B el kyt-ammoniunma

d

N-methyl gIUL amine Oﬂiu the IIK..3_ h%ﬂgﬁ?h%ﬂl&éld}élilf lquI“L,UI.LIp‘:JUI:I.l‘J:SdOL
Lﬂay UU p’%)ﬁ{&HQI\iHIIQl!J‘,% L LIS R LES) I.I I:JCDII y y

the present invention ;
contacting the-satt-with-ditute agueous-soton-oran acic-stuch-as

hydrochloric

The term “pharmaceutically acceptable” means approved by regulatory agency of
the federal or a state government or listed in the U.S. Pharmacopeia or other generally

recognized pharmacopeia for use in animals, and more particularly in humans.

The term “pharmaceutically acceptable salts” refer to a salt prepared from
pharmaceutically acceptable monovalent, divalent or trivalent non-toxic metal or organic
base. Examples of such metal salts include, but are not limited to, lithium, sodium,
potassium, calcium, magnesium, zinc, aluminum, and the like. Examples of such organic
bases include, but are not limited to, amino 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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acid. The base addition salts may differ from the free acid forms of the
0 f this invention in such physical characteristic | @'Ii
Wér&@%ﬁﬁgg oint. 15 The term "pharmaceutically acceptablfép%i@%lge 61%01761
refers to solvates with water (i-e hydrates) or pharmaceutically acceptable

selegivanind i Xl palivalae pridbrathanalandste iksribeahrepalieple, in
... are also encompassed within the scope of the disclosure. Furthermore,
deOn bPIAL Wy stafiid RIAY9IBIIBI o lSRUE dd€BRbed herein may exist

as pglymorphs and as such are intended to be included in the scope of

e L CEERERE! DU B0 eI CALL e e GRRP 25 i on

intiydubtigs infchlesbiapgidal dpsgeneral, such prodrugs will be functional
derivatives of these compounds, which are readily convertible in vivo into
the réopived pmmgsoiithe Qorrentiohquasgsoted aherébceheer§8haiOnay, therefore,
2004/106299 P(%'Ir'lldl?aIZa% 4/001761, sel re uitable

Brtion andprsparatanof
exist as enantiomer. ToICOIMErS. Ift IS 10 De unders q%é) at allslich JSomers and
prodrug derivafives are described, for example,’in " desigh of prodrugs”,

raceohi tinidmtcemted edock, dEésencemdB88&d Withiprinsescd peveintierpedsaninoiedésn.
injeog! C%ﬂ] QE? trrllc(la #&Oé%ﬁﬁgdration.

prdREBRP IS VRGN, R 25RME ?CLE"S%H B ot
sys%e%’. %he compounch (9 % e mverﬁ%on pos%less two chiral cen

they e, SRR Gr S AS EARCEISIS AN AR SIRIEQIP R 510 it s

understoo at all such iIsomers and racemic mixtures t ore ar
polynuwniscassbas wiirathintsrsied tsf adnotadeshinrtie mriesentPrgtatidsly, this
invention contemplates compounds only with 3R and 5R configuration.

The RhgstaanaeticneaBpsti foramentthteBIReYs df sirskrse theeea H ntiagir
ph&Ekas AP IaRBISandRs v AieaileRrsH 0 LSR5t &5 Bbm%orphs,

present invention. Pharmaceutical compositions comprising compounds
angiptavaceHBeally, daespihia srIbeLAEaNgI BteRE pratake osaiscssedraeiitically
acceptable solvates, or polymorphs, and pharmaceutically acceptable

carritPROFERERRBIANS R QYidediaRiBe AHB BRseaoRBBIMSFIf Siecasd gegpound
andEH&IB BRI T NRPEVeBHAHBIRE ANBHISEIoRRE srRnaIdf AN thateral

containing two or more compounds, may be suitable for oral or parenteral
adriHisinadteRt dRe FABIRRHMIISHSITENSOf ERF BRI RS AR RISY IS JRSVRHAIS AR SHaned

rel 4sBUTRHEGSkrERIRARECORTRUHIRI aPRAIESREFIRAY BEsrRE REMIAQUAR
described herein can be administered alone but will generally be

adraiHshsreb Ak e S WAl sRaT A A RIS d s SNy AR el
ph&RREESutTRE et ARt aae I TR aas e pRARR Bt esl1isadBelittdnslestiRr is

include non-toxic, inert saolid, semi-solid, liquid filter, diluent, encapsulating

intgﬁgggrtggﬂswgﬁﬁﬂng%}p,ailggméﬂgg,éfeg}i;-);q 'gel_iquid filter, diluent, encapsulating

materials or formulation auxiliaries of any type.

Solid form preparations for oral administration may include capsules, tablets, pills,
powder, granules or suppositories. For solid form preparations, the active compound is
mixed with at least one inert, pharmaceutically acceptable excipient or carrier, for
example, sodium citrate, dicalcium phosphate and/or a filler, an extender, for example,
starch, lactose, sucrose, glucose, mannitol or silicic acid; binders, for example,
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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Solid form preparations for oral administration may include capsules,

aplets, pills, powder, granules or suppositories. For solid fo
Wéi@a@&@éﬁg?the active compound is mixed with at least OngZ?:H'AJEZOOM 001761

pharmaceutically acceptable excipient or carrier, for 25 example, sodium

steGitiRlonslinatHTs RARER YRR EIRG REoE 6 PESIRLNMAREXARUNMate, and

_starch, lactose, sucrose, glucose, mannitol or silicic acid; binders, for
mixlees Here@hirboxymethyl cellulose, alginates, gelatins,

e P RS AARh S AARO AT A CAr e uffrin

agdrastain silicates or sodium carbonate; absorption accelerators, for
example, 30 quaternary ammonium compounds; wetting agents, for
exanmpeesaetyrapaoitoongly cariets pcapsoles, pidlar aregeatadebeatshd@ccomplished

.example, Ka iré‘jutggilc nts, for example, talc,. calcium 39 WO .. .
w20 B o RO P L P AR B AL TPLSRHIGS wafron i

thepuigetiagknpglyfcomolasogian lauryl sulphate, and mixtures thereof. In
case of capsules, tablets, and pills, the dosage form may also comprise
bufféripgiddgemtsreparatians| ik poeg aditionst bt eas) tmbsddgbapitiacentically
I . ' ith coatj / ells, f e,
AR S GeR R el
prefoaratidas ndepctive eienfpenn g eapdrativnedavitravaignonishertikadveah solubilizing

) . | ) ) :
SRRy el e B R i
ethyhacetaitikedzylitd cabedrisnayhberzatmprepilpiliziycelgédtdatene glycol,

_ " ; ) | carb
i A0 B LA SERbriSReL IRRLAPEUR, M, EPBARPan
sesaraimr.e hridygarebandifakyraditoesteirafcderipilen(fnderbriistethestednseed,

ground corn, germ, live, caster and sesamine oil), glycerol and fatty acid

esteBesidesnReNh difEntixthpeothbreBP st BBS RRtsAse iNalHdeRe| Wy tsr dPr
exaﬁﬁﬁi@,%éiﬂﬂé gé’éh@!%?ﬂaﬁkﬁ‘ﬁg?‘é’é%ﬁ?sfﬂ%swncﬁﬁ&%ﬁ@ﬁbs%@@@rﬁﬁ&_'a&ems,

emulsifying agents, suspending agents, sweetening agents, flavoring
flayeingapisMReHYHBR ABSMTe formulations as described herein may
be formulated so as to provide quick, sustained, or delayed release of the

activEeJRIpBLRPARes deftithedrantsi g arePp AnEnt aiehr aminayavide quick,

sustiReedureR MRl aRYsR BT the ativE ReripinPatenidasrisesibr@iIthEsaRNt by

to a human or non-human mammal, which is the obg'_ect of treatment,
emgldpgRIgsEgres well-known to the art. The term “patient” as used herein refers to a
human or non-human mammal, which is the object of treatment, observation or

experiment.

The pharmaceutical preparations can be in unit dosage forms, and in such forms,
the preparations are subdivided into unit doses containing 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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experiment. The pharmaceutical preparations can be in unit dosage

0 in.such forms, the preparations are subdivided int 't?g[) S
Wééﬂi‘?ﬁ?ﬁgé&proprime guantities of an 25 active compoundr!]')‘lgﬂuérﬂg @62@01761

of a compound disclosed herein that will be effective in the treatment of a

illRatiswatidiserdssiconfdiandssube seieimnbecohytsimntarst s sRthe present

techniques. In addition, in vitro or in vivo assays may optionally be

inV@mtﬂBﬁé@?H'}%ﬁY&@ﬁﬁi‘?iﬂﬁtimm dosage ranges. 30 Examples set forth

below demonstrate general synt{g{e%ié 'E)f{ﬁc%%ures for preparation of
particular representative compo \Mhe amples are provided to 40

WO 2004/106299 PCT/IB2004/001761 illustrate particular aspects of the
disclosure, and do not constr#rm%ee present invention as
Sc I gg Y rIIB claims. EXAMPLES. General Procedure 5 Schemgs | and
—@%p-ib—érep. aration of D-ketoamide-1 (Formula IV and IVb) A mixture of

std ﬁ?%}gﬁfﬁ{g@!&}aﬁﬂ@w@m&éﬁgw A Ivheaun) 1.2

thylene IvV) In Xylene was refluxed with the azeotropic
val. : h i iQn..sol w .
o A TR AT B g e 12
ethylesé i @omp Lo sqiVanmmylenY veare hexpophettheazatdgpmis enidval of
llowing | ' d followi d
e A R o o
coluri® (&]id=6edHD06200 thésh)s,Gi)pauiiBs(e€ppimBlaNzZh tit) b8.pregsred 5
z . = . =8 | ,
ey ST g o B Rl G i gl S

progeelare49% 4-Methyl-3-oxo-pentanoic acid (4-acetylphenyl)-amide 'H
NMR(CDC13):S 1.19 (d, J=6Hz, 6H), 2.58 (s, 3H), 2.75 (sep, J=6Hz, 1H),
4-Negiy | 3-0K)paian@T 86idESeRetdphemyDside=6Hz, 2H), 9.60 (s, 1H),

VN )1 IR/g 24 - Yd Y _
R IRl A R T oo 9he, 1), 264
2H), 7.43 (t, J=7.8Hz, 1H), 7.71 (d, J=7.8Hz, 1H), 7.87 (d, J=8.1Hz, 1H), 8.08 (s, 1H),
9.44 (brs, 1H); MS (positive ion mode): m/z 248 [M+1]; Yield: 49%

4-Methyl-3-oxo-pentanoic acid (4-acetylphenyl)-amide

'H NMR(CDCl5):5 1.19 (d, J=6Hz, 6H), 2.58 (s, 3H), 2.75 (sep, J=6Hz, 1H), 3.65 (s, 2H),
7.67 (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(CDCl5):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 (positive ion mode): m/z 234 [M+1]
Yield 72%

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

'H NMR(CDCl5):8 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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1H NMR(CDC13):S 1.18 (d, J=6Hz, 6H), 2.29 (s, 6H), 2.73 (Sep, J=6Hz,
. H), 25 7.00 (s, 2H), 7.76 (d, J=6Hz, 1H), 9.1 ;

Wép%@méﬁ%}ﬁode): miz 234 [M+1] Yield 72% 4-Methy|-3-olf§@%%%%ml

acid 4-trifluoromethylbenzyl amide 1H NMR(CDC13):S 1.14 (d, J=6Hz,
4-Nibthy P79 (BRI EQk Bertble 3. 33iBn@H), 4.53 (d, 30 J=6Hz, 2H), 7.40 (d,
L J=6Hz, 2H), 7.59 (d, J=6Hz, 2H); MS (positive ion mode): m/z 287 41 WO
H 25k eleSdn BN D sokAsbie 636 Havithy L P plgehitih-a-)i- it &bre. 1H).
3_2@:§i¢§%7n1r,l-g|h|lj\’/lR(CDC13, 300MHz):S 1.14 (d, J=6Hz, 6H), 1.57-1.65 (m,

6H), 2.76 (brs, 1H), 3.20-3.75 (m, 6H); 5 4-Methyl-3-oxo-pentanoic acid

phenylamide Step 2: Preparation of 0-ketoamide-2 (Formula VI and VIb)
4-Mejtykaieserraaianaipacidinenyiagtdty) in hexane was added to 0-alanine

(0.18 equiv), alder%yde (Formula Vv, 1.1 ec‘uiv) and glacial acetic acid
Sta 6 RERAAOTRHHRREUE) 2R TSN 0ion was heated

under reflux with the azeotropic 10 removal of water. The reaction mixture

was bR Sredandigrob(CowHAAdY atcRfibyilft ASATC VRS pROAG P Weadanine (0.18
eqtﬁ%!fﬁ&’er@?@Bfﬁ%fE“?/Pi.efoblEﬁ\t)Z awahﬂmm%en@awe A HIGAIPB-
vacuo to afford 0-ketoamide-2. Compounds of Formula VIb can be

ketppapideet) aitrRsuling Turpdosioningsineaiattdides sallrevpitbibeaadeotropic
rerﬁ%UfaY"éli’%\l/ ?Vqﬂ@%ﬁ?ﬂ&?{ A6ANESwas cooled o{fl?g produ<ilto }/]vearglﬁ)o_lated by filtration.

2-Benzy en'e-4_-r_n -3-0X0-pentanoic acid (3-acety amide;
Thesip@iict Wa DHNIIMRC IS B)IShE. pregiviseom) Bethexae2neteranddied in

SR A TS R 4 s

Tha 30d evBenintideed alesneeny PBpaeditaniig sladse general procedure
(3-acetylphenyl)-amide; Isomer-2 20 1H NMR(CDC13):S 1.24 (d, J=9Hz,
2-BaAyy Bos 04 -BELYA-39X8d]sNtarBHzadiF (37ag@yiphenyhramigs); irsner-1

$pye~en Y4 Z +11;-Ydeld: 329 i
HRHE O D eA T 888 T ), 7 287 02, (m, 611, 773 (@
J=NAR(CB)CTIRSAL BB (HI=0-0HZ 18 K1), 258Kz, 2H), 8.37 (Sth) IV gpisitive
- 27- : , 3H), 7.49-7.73 (m,SH), 7.95 (d, J=8.7Hz, 2H); MS
|on]‘rlr_1|3d§2/.e|zll/22§3% emhfﬁg% 7

(posi on mo +1] Yield 48%
2-Benzylidene-4-methyl-3-oxo-pentanoic acid (2,4-dimethylphenyl)-amide

2-Benzylidene-4-methyl-3-oxo-pentanoic acid (3-acetylphenyl)-amide; Isomer-2
'H NMR(CDCls):5 1.24 (d, J=9Hz, 6H), 2.60 (s, 3H), 3.39 (sep, J=6Hz, 1H), 7.33-7.98
(m, 11H); MS (positive ion mode): m/z 336 [M+1]; Yield: 32%

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

'H NMR(CDCl5):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(CDCl5):8 1.23 (d, J=6Hz, 6H), 1.99 (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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30 1H NMR(CDC13):S 1.23 (d, J=6Hz, 6H), 1.99 (s, 1H), 2.29 (s, 1H),
. ep,,J=6Hz, 1H), 6.97 (s, 1H), 7.04 (d, J=6Hz, 1H), 7}3_%#? %@
Wéﬁ&%ﬁ@gﬁg?ﬁ) 7.53-7.72 (m, 7H) MS (positive ion mode): } 4/001761
[M+1]; Yield 50% 42 WO 2004/106299 PCT/IB2004/001761

2- %%nayhélanméh e3tyflo3perenisbianeis-asfidromikpymaeinydhanzy|
amide 1H NMR(CDC13, SOOMHZ) 61.19 (d J=6.9Hz, 6H), 3.30 (sept,

H AYR(GDEI)3R0MIBES 1449)(d7 5% 9p ) 1080 fsept, J=6.9Hz, 1H), "6.16 (ors.
1,.%I Bepzylkgene-fompthyl-l-piperidin-1-yl-pentane-1,3-dione 1H
MR(CDC13, 300 MHz):6 0.88-0.97 (m, 2H), 1.15-1.35 (m, 8H), 1.43-1.62
(m, 4H), 3.13-3.30 (m, 3H), 3.61 (brs, 1H), 3.78 (brs, 1H), 7.38 (brs, 3H),
2-BeRAkBERe I (PORIENMEIIRD-01 ﬁiaﬁ‘é[& 38fdhd +1) 10

2-(4-Cyanobenzyli dene -4-methyl-3-o0xo0 entanoic acid phenylamide 1H

"HRIYR @139 Mb)@ @88%976@); 284 kdepl - 326mzBhi)L 438 62 (M, 4H),
3. 1(%-@5@(#%2 -3 (IS iR, 3b GAC1H) I 8818l -2 6ASpK 1aH 5%

4H), 7.81 (s, 1TH); M5 ( osmve lon mode): m/z 319 %\/Hl Yield: %’7%
(P%E'E@é@@npﬁébd?ﬁlgﬂﬁ)ﬂ‘"ﬂ)lkéione (Formula VIl and VIIIb)
(3-ketoamide-2 (Formula VI, 1 equiv), aldehyde (Formula VII, 1.1 equiv),

triethylamine (1 equiv) ethanol and 3-ethyl-5- (2-hydroxyethyl)-4-methyl
2-(thiaviehanaitenss-fonedy it OneReHRRAE a1d PRENVIAR Ié@ntents were

1Hf|K‘J’1§fF?E’gM3‘L'Z'§ £94 the Mgl Ve %nggﬁgrﬂegﬁieyﬁcoo gﬁ‘? %), 7.36

78C. A completion of reaction, 2 tents w
(t, IreiratedHyvithi8tttl Ixddat@H)hé ofdanitlayeidnasiiashed (MthH&iN}/lS (positive

Ionr%g% hllﬂficﬁﬁ W eglgrbe%ﬁ%er anhydrous sodium sulphate,

concentrated on rotary evaporator and residue was purified on a
chromatographic column (silica gel, 100- 200 mesh). Compounds of

stdgPEmB VANR AP AERACE-BAAGROYFIY ahRR Rligying intermediates

were prepared following above general procedure 25

2-[ 2 A ElURRORRRIY IFarRYAa vRnE @b&h )é'ﬂdéh%‘etg%m\m Mapgiggid
(3- acetylphenyl)-amide 1H NMR °13):6 1.15 (d, J=6Hz, 3H), 1.20 (d,
trieseypmimH)L Qqsaq@tmnplzrgba(@éwl -3=6Hydnayyated!xd: me e_hlm Ium

bro'i_’n?’@b(@) ﬂeé&'@%ké) pla&%l ih dvHIZTRE boh s vitde @Hsﬁéﬂ')w?tﬁf{rz aﬁ@ the vial

(m, 4H), 7 05 (m, 2H); MS (positive ion mode): m/z 460 [M+1];
way[@mpqgt;%mgjlately and was heated to 78°C. After the completlon of reactlon

contents were cooled and triturated with ethyl acetate. The organic layer was washed with
6N hydrochloric acid, water, dried over anhydrous sodium sulphate, concentrated on
rotary evaporator and residue was purified on a chromatographic column (silica gel, 100-
200 mesh). Compounds of Formula VI1Ib can be prepared analogously. The following
intermediates were prepared following above general procedure
2-[2-(Fluorophenyl)-2-oxo-1-phenyl-ethyl]-4-methyl-3-oxo-pentanoic acid (3-

acetylphenyl)-amide
'H NMR(CDCls):8 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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WO 2004/106299 PCT/IB2004/001761
-[2-(4-F]| phenyl)-2-oxo-I-phenylethyl]-4-methyl-3-oxo-p IC aci
Wééﬁao(c“ér@g&%yl)-amide 'H NMR(CDC13):6 1.16 d. J:6.9Hz,% &?ﬂ%_ﬁ@%&mml
J=6.9Hz, 3H), 2.55 (s, 3H), 2.99 (Sep, J=6.6Hz, 1H), 4.56 (d, J=10.5Hz,
2-[2H{)-B136r ipbhdmuS-Bldzo-1tPheh ity i zBrtdtay I 30 5-FehBrioRy Ay SH),
acefytshtsyBEEnia86 (d, J=8.4Hz, 2H), 7.87-8.03 (m, 2H); MS (positive ion

'HIRARICDHE FFU W] Yt £494), 1.23 ﬁd, J=6.9Hz, 3H), 2.55 (s, 3H), 2.99 (Sep,

2-['22‘-( -Fluorophen I)-2-oxo-I-phené{liethyé]-4-methyl-3-oxo- entanolc acid
=65 Zd#ﬁbtﬂ;ﬁgﬁ Qitfitte 1)1 HRIURIBMSHZIE)8. .99 (4786 BRI2H).
7.1%@.81-&%&96#6?79W(§m1,175§6(&1,%H&@-&?ﬂ%), 3!8%-6.-@@@,%&; MS (positive
- J=6.9Hz, 1H ,4.94éld,J:_1 IHz, 1H), 5.36 (d, s=10.8Hz, 1H), 6.68 (d,
ionymade); YR 108 BYLBLEaY(I1dH84Y07.17-7.45 (m, 7H), 8.08-8.24 (m, 2H),

9.60 (brs, 1H) MS (positive ion mode): m/z 446 [M+1]; Yield 66% 15

2-%—1#4-FIuoropher:z.ll)-z-oxo-l-phenyl-ethyl]-4-methyl-3-oxo-p_enta_noic acid
2-[2-(@ifrbererRBenyibeno¥p-drmerny I A (b E i 3-a¥oRrngre 1. aei{d2.4-
dimetgybphenghpnlds (d, J=7.2Hz, 3H), 2.88 és?j)t, J=6.9Hz, 1HO, 4.15 (dd,
H MNYIREOMQ2d6)id) 0 DAL IO £H5 3HR. 6.8F £ 1355 - Atrs ). =47 (R13H1+B.18 (s,
3H§,-§%®SFS%E19:§@H£WN)543@4(M S311)1 BB KH; 936 BH2=2613+-5 7HY, €8s (d,

=8.4Hz, H), 7.45 (d, J27.5Hz, 2H), 7.94-7.98 (m, 2H): MS (positive ion

J=8lddfe) L He306 @A 4. )2H), 7.17-7.45 (m, 7H), 8.08-8.24 (m, 2H), 9.60 (brs, 1H)
Msl(p%-sﬂw@mhﬁawyﬁm_emlrlmﬁ Ny |=fa(pgagridine-|

-carbonyl-hexane-1,4-dione 1H NMR(CDC13, 300MHz):6 1.05 (d,

J=6.9Hz, 3H), 1.19 (d, J=7.IHz, 4H), 1.45 (brs, 5H), 25 2.62 (sept,

R R S i e

1H§W%&§'éo i@l?—rz%%i@((%'?J):'e'.\éﬁiP?ﬁbt,i‘i‘?ﬂ@EU[T?JQG}.E’)HQ‘,@MW%QM"(E%&L

-(4-Cyanophenyl)-
J=618btb FithyA)12- (kb Btk Bt Bt IED- cké0dertdrd i béid . BdpAEhy taatide,
1=034R0siy519n Mortak Bl 1 (X EOARHCR ) BBBRR IR QIR 07 (r
(Formula X and Xb) A mixture of diketone (Formula VIil, 1 equiv), amine
J=§rbimtih d5(do)eGoiNg, dnd Bi9atic Al 203 &4pilpositive ion mode): m/z 500
(thp}ane:toluene:tetrahydrofuran (4:1:1) was refluxed and 35 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

1- (RS0 AYBSHRNEhRthyl-2-pentyl-3-(piperidine-1-carbonyl-hexane-1,4-dione
'H NMR(CDCls, 300MHz):5 1.05 (d, J=6.9Hz, 3H), 1.19 (d, J=7.1Hz, 4H), 1.45 (brs, 5H),

2.62 (sept, J=6.8Hz, 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, 1H), 5.34 (d, J=10.6Hz, 1H), 7.03 (t, J=8.5Hz, 2H), 7.24 (brs, 5H), 7.97-
8.07 (m, 2H); MS (positive ion mode): m/z 493 (M*+1)

2-[1-(4-Cyanophenyl)-2-(4-fluorophenyl)-2-oxo-ethyl]-4-methyl-3-oxo-pentanoic acid
phenylamide
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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44 WO 2004/106299 PCT/IB2004/001761 saturated sodium bicarbonate,
r, dri ver anhydrous sodium sulphate, concentrated gn rotar
W(g\%@é{i{)gfg\%d the residue was purified on a chromatograpiﬁété%%r@r/qlu 001761
(silica gel, 100-200 mesh). Compounds of Formula Xb can be prepared

satBRagedrh BrarfdiRdngaiatedmenivia s aiepsarmollpnine abe@trated
general procedure 5 %6-{2-[3-(3-Acetylphenylcarbamo )-5-(4. .
on ﬂg@fg&y@g%a_tgqggg Wﬁg%ﬁm W,lquq_on a chromatographic column (silica gel,

100/ beshibbd. 2cbmptimidEloBicberan 4l racesierapidde dnaloybester e following
_ NMR(CDC13):6 1.30 (s, 3H), 1.36 (s, 3H), 1.43 (s, 9H), 1.53 (d, J=6Hz,
intgfmeciages \eke Pjﬁﬁéfﬁ%’-@wW@M?,gf.%%ads?@%?lﬁ%z-s.75 (m, 2H),

76-3,88 (m, 1H), 4.00-4.22 , 6.85-7.05 (m, 3H), 7.10-7.51 (m,
(6-%25 3{ Iphegy]ca B fiar I -:|é - Iapyrrol-1-
S e B e
1H%@a@aai-isc&)(?wﬁmerqy_,l-i:pylyr_qlit:ﬁ(s, 9?), 1.?_3b(d, Jzin, 6H), 1.67 (brs,
2 AT 13 8 D 10 o B 4 A G A IF =492 (.

2HGH).85-BDRNrA, 3H) 72.82-B A {MORH)7 BSM(I-8H}, 34R-BIT FpositRelon mode):
4.00-4 25 (m, 2H), (t, 15 J=6Hz, 2H), 7.06-7.26 (m, 10H), 7.81 (d,
mlégaoﬁl%ﬁ X M'§Ii}p§s§%e ion mode): m/z 698 [M+1]; Yield: 14%

(6-%9:%§:§é%3(§}'?i_Ie%ﬂ]gla%%@f)lCﬁ-%;%ﬁ%&ﬁﬁ%nyI)-2-isopropyl-4-pheny|-pyrrol-l-
I L e A 1 ST YL 8T e 1

'H W(@%?ami@(ﬁﬁm,m?ﬁ &1)35-)42}_'(319%), ?1'51370(152—‘?152%‘521-66 (brs,
MR T AT D e Ll 53 TR 6 8y B
=iz PY) 670967, S6-6h{ZL (BH), 7RO Te7 RSk, 7H), M BEclsitive 6dmbts): M& 698

sigive jon /mode): m/z 684 [M+1]; Yield 21%
[M@ZY[QS&-H%rOphenyl)-5-isopropyl-3-phenyl-4-(4-trif|uoromethylbenzylc

A
L gﬁ%’ﬁ&é YA A R AR C%,' o %” rﬁ?ﬁg), 238
"H (YR QB : & 10B02(51 i) 91385 4556 Hn 1 43)(3 B3, . 42r(d1 b1)6 7 B14)85.65-1.76
( )4 4.3 ( _ J=6,.0 7.02-7. H)
BT P DSOS ORI 18,2,
4.064{25[ 2 (2HR LB Tdotse i) - B-8o(sr A y) - B-PAERA=BK{ipBrpiAeT-7.25 (M, 7H), 7.88
- Ny DsPYHOLAL -y~ t ~(i -11,3]d) s4sy1)-acetic acid
o e R (R RS b YRR ey
(6-@21&-%45-%IU@ro%'Hén%')gg-'éo%ﬁdByl-gﬁbhenyl-4-(4-trif|uoromethylbenzylcarbamoyl)-
pyrrol-1-yl]-ethyl}-2,2-dimethyl-[1,3]dioxan-4-yl) acetic acid tert-butyl ester
'H NMR(CDCl3, 300MHz):8 0.8-1.2 (m, 2H), 1.29 (s, 3H), 1.35 (s, 3H), 1.43 (s, 9H), 1.63
(brs, 2H), 2.22-2.27 (m, 1H), 2.38 (dd, J=15.0 & 6.0Hz, 1H), 9.36-3.50 (m, 1H), 3.6-3.7
(m, 1H), 3.71-3.85 (m, 1H), 4.1-4.25 (m, 2H), 4.38 (d, J=6.0Hz, 2H), 7.02-7.16 (m, 12H),
7.41 (d, J=9.0Hz, 2H); MS (positive ion): m/z 737.4 [M+1]"
6-{2-[2-(4-Fluorophenyl)-5-isopropyl-3-phenyl-4-(piperidine-1-carbonyl)-pyrrol-1-yl]-
ethyl}-2,2-dimethyl-[1,3]dioxan-4-yl)-acetic acid tert-butyl ester
'H NMR(CDCls, 300MHz):8 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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3.35-3.50 (m, 1H), 3.65-3.90 (m, 3H), 3.90-4.25 (m, 3H), 6.91-7.19 (m,

: itive ion mode): m/z 646 (M'+1) 45 WO 2004/

Wé%qgm%%01761 (6-{2-[3-(4-cyanophenyl)-5-isopropyl-%—g((g%ﬂ%zoolu 001761

fluorophenyl)- 4-(phenylamino) carbonyl-
(6-p¥T9! (A-y/bRbpveh R sisapropl b 3 maarinm) BeatipRamgi iy oA e -
py kbl NUIVIR &(RTA4-2 3)-6icheB8y (1341 i dx @8- 4sy P Hde et ich té?tHbudy PES ()
1, ,J9=6.9Hz 61&51.67 gbrs, 32% 1.55-1.75 (brm, 3I—|g 2.20-2.40 (m, 2HE§kl
H NBER4ED Tl%130 154319.6538 &8 i), 54 9154 I [/ 51-8HE S5 167
(brawﬂﬁ,-9@57--1485((Brr4a,23m)M&Mabh{m,iqmmg%)(stéﬁ,zaéé%.@m&?*m),\Q%I@ts.ss (m,

20% Step 5; Preparation of hemi calcium salt of compound of Formula XI
2HYr - 64 (b 2 HoRrfior oth b ShiFo(iAB GRSkl PPsidYEdRB IMBeAE): m/z

egmhmmfg@_rpd%l) was added IN hydrochloric acid (3 equiv) and the
mixture was stirred at ambient 10 temperature. After the complete

Stdpysrokeisaphitivhksftabriie aRiciosambitatenyagmpotecbtm G MG SN
hydroxide pellets (6 equiv) were added. The reaction was then stirred at

ambi{ent temparmw&qmbth&mmpmﬁﬂsbéfbydmwmm sadttemis| wedeetrahydrofuran
R R R R AER U Fagoen
tengrgrarticep afer wraesceripdetie dyidrtol yisyd fabe tdés | athd feaatmmcattate dvabhveoled
id th ified hic,col il 100- .
to O A T PRI e LR L e e o B e
at d(sjmtﬂ@tqtitegnbemumalAthFqusrdowl?\sﬂthyﬁWIiﬂysmlsﬁioa)twgsé%démved v?/?]q the
opwise an ueous solution of calcium acetat . equlv). ite .
e L AT e R et A 86 A i b atizea
wimrmntwg:bmgerc aa:id.dmlaiei drgﬁai?ﬁna@@wmmmt@ﬁdrﬁmm%ﬁmmdéﬁﬂb
n pe 10or analogously. e owin ompounds were prepar
coT e ~bae SN s e A AR ST OaBl s ko R el 100-
200lnessiphenyl)-5-isopropyl-3-phenyl-4-[(3- acetylphenylamino)

carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid 25 1H
NMRKID M S Dedb) 28 dea3s (St DA o fis@d y(oh, skHeptacGH)is préBafiecsb? Bjding 1

coi RN ey Sy iRed e FiRp e itifogdam
of (alcliin BEGatx(habgadiy)V BVptesiive pitatenadebtaireG0shidkicad fitte off,

R R A SR o T
Compounds of Formula XIb and XI1b can be formed analogously. The following

compounds were prepared following above general procedure

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

'H NMR(DMSO-dg):5 1.23 (brs, 2H), 1.38 (d, J=6Hz, 6H), 1.63 (brs, 2H), 1.90-2.15 (m,
2H), 3.52 (brs, 1H), 3.76 (brs, 2H), 3.99 (brs, 1H), 6.95-7.45 (m, 10H), 7.60 (d, J=7.5Hz,
1H), 7.71 (d, J=7.5Hz, 1H), 8.15 (s, 1H), 9.98 (s, 1H, 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)-5-isopropyl-3-phenyl-4-[ (4-
acetylphenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid
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acetylphenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid 46
299 PCT/IB2004/001761 'H NMR(DMSO-d6):
Wé"@@?@gé@% =6Hz, 6H), 1.58 (brs, 2H), 1.88-1.99 (m, 1H), %@%5? DA{Qo1761
1H), 3.53 (brs, 1H), 3.73 (brs, 2H), 3.96 (brs, 1H), 7.09 (brs, 5H), 7.14-
'H NRIRIPMSED-d; f@ {halisHzP )7 @5 4467 96rE, 25, (b 2AHp.1188-1.99 (m,
e

D20 exchanged); MS (positive ion mode): m/z 60 [AC|d+ll Yield 23%;
1H) $09€813- Qnalw 3. PiefRreaiciur l%l(tb& @), 8R§-fars- i), 7.09 (brs, 5H), 7.14-
7. FUAHORAS Y BePis RNy -F-Rhe gl d- (e dimathytpheny AmiBg exchan
3E:yau((rﬁlionyg pyrrol-| ?/I]%FE'S (;%l_gdro% ﬂe[gtgrlmlc ac?d IE)NI\%{(DMS% % (i %99ed)
MSHPosItiE, lorsmadel (W 8aHpACigY1d, 0leldd 28N R HB8134316308-2.15
(dd, J=15 & 3Hz, 1H), 2.19 (s, 3H), 3.59 (brs, 1H), 3.76 (brs, 2H), 3.95
(brs, 10 1H), 6.85-6.95 (m, 2H) 7.05-7.33 (m 1OH) 8.78 (s, 1H, D20

HeRiCaR1RMalVb? (BRSIEYS -2 i3 R [DB-
d.iqem 18y @ﬁg p}?l‘o@fl( ﬁm e taﬂ]?crﬂaild e
quoro h -5- |s en I4?£ trlfluoromet enzylamino)
vtV ey ﬁyﬂdﬁng Garidiadid 12 0} (FARESRIEGHR 1H).

1.84 (dd, J=158, 7.8Hz, 1 (dd, J=
1H)_H3)8 895375 2Hh) 980 (?tﬁé”&ﬂi?Fﬁ 6878 (53 1, Def) exaiungesd (M. 1(995'tlve
ARS8 R AR DT R I B g 127,23 (m, OF)
750 (d, J=8.IHz, 2H), 8.24 (t, J=5.4Hz, 1H) MS (positive ion mode): m/z
641 (acid+l) 20 Hemi caIC|um salt of (3R, SR)-7-[2-(4
fluorophenyl)-5- |sopro henyl-4-(piperidine-| -

e ol fofly reBRERAL e PRS-

trifieRmmes %Méﬁﬂ@&e@m myrgtﬁrﬁ LS, icbhyw@mtmw agid

'H Wﬁ;aﬁh@oldé%ébm%w 202194, é#rrlz@ 617, g&ﬂh@q&%ﬁé%@ 5B (m,
2.88-2.95 25 (m, 2H), 3.12-3.24 m, 4-3.6 m, 3H), 6

2H)=5 B (Gd1y =228 7287 hH 1) 01 éﬁrlsS 544)2%209@‘ am& malﬁﬂbrﬁ 42

br§ai‘H)f 65 BR)1H. E‘ﬁ%ﬁ@?@%ﬁ%@'é@ﬁ@@% Af4p W@@Bhﬂyﬁrﬁﬂz 1H) 6.99

[(phenylamino) car 32173 rrol ng 3,5-dihydroxy-heptanoic acid 30
(brN@l'Fk)(@l‘)ﬁs@t@é)F@ 1 )37 ?8 é$$z1|dﬁ)2*i)4§2147(§ {ire- éH; 1H);
VS B9 16RO B0a(2k), 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, D20 exchanged); MS (positive

2. 0509&@16)1%11%58}3% (a1 '2)19“L 31ai), %*%‘@r@zfiH};)l f‘%ﬁg@l@s(%mg 295 (brs,

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

'H NMR(DMSO-dg, 300MHz, D,0 exchanged):s 1.08-1.13 (m, 2H), 1.24 (brs, 7H), 1.27
(d, J=9Hz, 6H), 1.43 (brs, 2H), 2.02 (dd, J=15 & 6Hz, 1H), 2.15-2.19 (m, 1H), 2.88-2.95
(m, 2H), 3.12-3.24 m, 2H), 3.64-3.69 (m, 3H), 6.95 (d, J=6Hz, 2H), 7.05-7.15 (m, 5H),
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):8 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,0 exchanged); MS (positive
ion mode): m/z 584 [Acid+1]; Yield: 87%; m.pt. 197.7-222.1°C
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ion mode): m/z 584 [Acid+1]; Yield: 87%; m.pt. 197.7-222.1C 47 WO
/ 9 PCT/IB2004/001761 SCHEME la Step 1: Pre I
Wé%@)@&ﬁ?&g%rmula XIV Compound XIII (prepared foIIowir%;rtﬂ(L%%)&/ 001761
appropriate steps of Scheme Ito produce a compound of Formula X with
SCMIRRARTIgte substitution) was dissolved in tetrahydrofuran: 5 methanol
(2:2) mixture and IN lithium hydroxide (equiv) was added. The reaction
Stepixtireep@satidned edrdsodnulot robminauksvAfter completion of reaction,

reaction mixture was acidified and the solvent was evaporated under
reduCenhpoasdXél k¢pyeparadde ibvading the bppopidsgsteps of Balsemeifitdppyduce

column chramatography, (silica gel -100:2 esh) using 50%. ethyl )
o R DR e e e SR g ahyerofuran:
methshodifl ) mixture and 1N lithium hydroxide_(equiv) was aglded. The reaction mixture
wagfiried 6 39 RHDHASTORENE R Eiptet er Fealfish Feaceh e was
acifliftrd phe iye) saHeop vogs/bvepirated-didgpyachicdecprissnd] taigehojude pradact. The

cid 'H NMR(CDC13):6 1.03-1.11.(m. 1 1.26 (s,.3H), 1. 43 .
or B Bl R R 2L B Bt B gl Ao (S el IR0 et Bsing
50% 3tHy) Ate)at2. #OHeind=THE fRll6vEhig jitbhnadBaes e pre @i d 307518 fshion.

(m, 1H), 4.05-4.20 (m, 2H), 6.96-7.20 (m, 12H), 15 7.90 (d, J=8.4Hz, 2H):
4- (A PekBetsviekiioycRtONNYImesos- AvE-dietislel - uioxateyD:- fthyflabation
fluofagienybddsop FpyhdtahenyhBthpyr rol Serarisuyt] Xvina} depnzgiovasid

o dissohied ratrah . . :
B T e L Sy e @
J=%8HedId) 5L Hnlies (m,28), R.83I(tib o5 ddfé.BHeqli), ih40 (dd, J=15.6 &

6.3%%’,?15([%@%%%“7‘&’% 25idpd awly g&%ﬁf%@‘ﬁ‘&ﬂ@%&r&%@?% T8d12m),

hours'at an‘ambient temperature. At reaction,
7.960(6 en8rtdze b DM ositiee iorualedsiodfzt. 6P Y ude; Pfisddict 7146
purified by column chromatography (silica gel, 100- 200 mesh) using 25%
ethyl acetate in hexane. 25 1H NMR(CDC13, 300MHz):6 1.02=1.06 (m,

Ste}gg;’ ?ﬁ@éﬁaﬁ&ﬂo%%o%n*ﬁ&fﬁu%’&wl-% (d, J=6Hz, 6H), 2.21

& 6Hz, 1H), 2.38 (dd, J=15 & 6Hz, 1H), 2.40-4.17 (m, 5H), 4.58

(S, 2iAbtReB7A7 AShipbukARINEG E§H0) ARSI &R 1Ry W arbarsialdand
87% 30 Method B: A mixture of compound of Formula XIV (1 equiv.) and
soqitmaROERBYAFiS (@sativbasaddes sl Y mty it et HaBitend Rastsulting

susPERSRREA WIEH RtefbPEGANRRESAT0 °C. A solution of iodine (1 equiv) in
tetrahydrofuran was added slowly at 0 °C and reaction mixture was stirred for 24 to 30

hours at an ambient temperature. At the end of reaction, solvent was evaporated to get
crude product. The crude product was purified by column chromatography (silica gel, 100-

200 mesh) using 25% ethyl acetate in hexane.

'H NMR(CDCls, 300MHz):8 1.02=1.06 (m, 1H), 1.26 (s, 3H), 1.33 (s, 3H), 1.43 (s, 9H),
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 X1V (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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nitrogen was purged. The reaction mixture was heated at about 50 C and
r 0O 2004/106299 PCT/IB2004/001761 dimethyl '
W@%ﬁ@?@gé%dded dropwise over 1 hour. Water (6 mL) Wassgjéggl%%)éﬁﬂgmml
reaction mixture, solvent was evaporated. Solid residue was dissolved in
direétyf1aeptate (esined wihavadaroroshiie agsreonsuinXgaivaG eXtrpaigradded to

with ethyl acetate. The organic layer was washed with brine, dried over

the{ARSHRB RISAHR AP WGIHHARS CYBPRGHR ARl orice dlertias Grsehyerwbgthy ! acetate,

wabhsifigetipwailicargehelgiebus Eyeratas BeR e RaHe By Pssiate. a organic
hexane as eluant. Yield: 2,16 g (73.72%) Step 3: Preparation of hemi

nt. Yi g ( )
layer jamveslied RTINS RUS4 8V AREMS B UP RV RRaSe A23RBN LHad- The
crugdnaoydee weapitifldonassadsiast Noloysh eehdenig RetbiS esiHly 2@Hdtate and

mixture stirred at an ambient temperature. After the complete hydrolysis
hexd ks FIH38teaction mixture was cooled to OC and sodium hydroxide
.pell 59(6 g ere added. The reaction was then allowed to stir at
Y'Qﬁwg tgtgﬁjr?/ %\éure. At the end of ester hydrolysis, solvents were
removed and the residue was 15 dissolved in water; the aqueous layer
was washed with ether, and neutralized with | ochloric acid. The
Steg%éﬁe aarg(\fa\ll Wa%llepftrrigc é]i YA0 & ﬁﬁga%éqg}gaawiconcentrated. The
resi wa ifie I il é - ) é
s soy e A e S O R ke B 1
hydgahlarénacid §daiuiv sl dikedvistliistivy evsas acldeddidnd peviwerai egudtiesthe

gl R T R N

hydvexéde petatsittegquirgorereTduedd] Vi adimpovasdhwa s ipoepdredstir at ambient
imilarly. Hemi calci It of 5R)-7-[2-(4 fluoraphenyl)-5; .
teraparatt %.l_lé_pﬁqg I’(l%la Zﬁf(étsst%r hya%ﬁms, Qofvgnt Were FRMovEY zind the residue was

ratur
iSOpropy
disbylrenixyrettey] fhe agilemis d e b yijapyecolvithl BB\ diy d eokigleotanthid N

R R 104 D DD e
Thd 4Sidee ¥4}, thadGpurFg:dhon T2HIN7(Si0ical gd =80D-200) ne80. (s, 1H); MS

(positive ion mode): m/z 589 (Acid+); Yield = 31%; m.p. = 189-204C 49
WO £004/108 29 20ery3Bbtipmof eisogisiesadt 0h the acid (prepared by adding 1

equivalent 1N sodium hydroxide solution) was added dropwise an aqueous solution (1M)
of calcium acetate (0.55 equiv). White precipitate was obtained, which was filtered off
and washed with copious amount of water, and dried in vacuo.

The following compound was prepared similarly.
Hemi calcium salt of (3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[ (4-
hydroxymethylphenylamino)carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid
'H NMR(DMSO-dg):8 1.22-1.62 (M, 11H), 1.98 (dd, J=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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Step I: Preparation of compound of Formula XVa A compound of Formula

I iv.) and a mixture of IN hydrochloric acid:
Wéé@éﬁzﬁ%@ahymofuraﬂ (2:5:5) were stirred at room tempel?&aﬂaai%qolu 001761
about 7 hours. 5 At the end of reaction, sodium hydroxide pellets (7

equiv.) were added and the reaction mixture was further stirred at room
i@é‘ﬁa&é&ure for about 5 hours. Reaction mixture was concentrated and

h id dissolved in distjlled d acidified to -I ith
St BT T OB P A W acted with ety acetate,
e A A AN O TR o
acichettthaodidiethibyoiodtingm £): SThenferltostimgocaimysn e pesistyre fraralabbiy 7 hours.

At @gﬁ%@@%ﬁ@ﬁﬁiﬁgH({i‘ﬁﬁ@%bi@eﬂ)% ingy&'iﬂf’m%w Weded and the reaction

ny
mixtarieomys]fpsthesl sty B3 Brdiny deoperat reafosiabacich Yields: Bga@ib6wmixtFe was

o R LR IO ERRUARI g i
1NHydhoxidlerit Mcig. dieivg usolugi oy anevas stitrected witibrthy keoefateawashior with
wage*y?%‘rfi%eha‘?] "Sridd! 9@%%28458! gﬁ@gﬁ%ﬂ Hétg.ﬂﬁéﬁ%};( Wﬁﬁsi%l?ctséjﬁggted

evaporating so vent under re pressure. e resiaue was wa
andatiselieeiyieeneilicrigel (D%avathaoclffbed ithierneipmne .cdhepialiowingcgivrbund

L
(3RS Op)- B Xbﬁé@ﬂx‘%ﬁf t?%%%g?ﬂ@@wph [4-carbox¥?henyl amino

VIOl - ( acid 'H NMR (DMSO, 300
e e, 1,752 (b, 25 4H)
Yigld/5p918476%n, 1H), 1.950-1.998 (m, 1H), 2.733 (s, 1H), 2.89 (s, 1H),

3.607-3.75 (m, 3IHg, 3.924-4.004 (m, 2H), 6.99-7.07 (m, 5H), 7.155-7.247

Stefn! 4Ry ePA HODE 4150 $aIbAtCYOPHNGAS FOBDYIAXMA): Ms
e P
hy@okifer(ute, 1 iiv & sshluitoradre sirfep auacioie rommipier WY If6#- dbout 2 hours.
o D Sy SO e T S B A8 et uncer
reduced pressure. The residue was washed with diethylether, dried in vacuo to afford the
pure compound in a yield of 4.5g (84.9%). The following compound was prepared by
following above procedures.
Disodium salt of (3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-
carboxyphenyl)amino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid
'H NMR (DMSO, 300 MHz):5 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=9Hz, 2H), 9.827 (s, 1H); MS (positive ion mode): m/z 603.13 (Acid" +1) ;
Yield : 4.5g (84.9%).
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5 in toluene (15 ml) was added a compound of Formula V (4.9 mmoles),

W (S;%&fm .02 ml) _and acetic acid (0.054 ml). The mixture )gl'éli ﬁg%%ﬂ /%b 1761

eotropic removal of water for about 4 to 6 hours
reaction mixture was concentrated and the residue was extracted in
sciehigropethane. The organic layer was washed with IN hydrochloric acid
solution, sodium bicarbonate solution, brine, dried over anhydrous sodium

Prevéphtith ehddmaunegeirataandiaexamide product was purified on a
chromatographic column (silica gel, 100-200 mesh, 2% EtOAc-hexane).

Prepevatswiutiooarh paong adicoofredem(a Aot i iph 6 manod IEQ pnepard>iccording

6.49 mmole co F oles), 3- et
o D R Ao e D) A ot by 20:458 (1985),
in tmieﬂmlajfolmrﬂ)(ﬁr@addmbke&)nmwrmraﬁrmir(mﬁarmxn\@mrpmwdprpaﬂmm(o 02
vial, flushe on.angd the VI Iseale her ctlon mixture
L e B e S s e e AR R B moval
of Mdamdcmtaiyblao@tat@ hthesnibkeireastaen wadhedwailtanatatrGed aydrihehiesidue was
extra e’da %68 ith w an‘fiemjl'R(rarc])(re adnrlIe fé/r?vrva%r\'/vé/ ‘%“?JJW ?%@“o%ﬂ%tﬁc acid

concentra{e@ 0 givé crude heThiGe pro
SO|pUﬂIfIE$bd)I1]IHﬂ bruanMgrmlhnmndmmm @h;lbdeogrm dr0y00sreedin)rusitzha®s and

8 rat u of F I
concélwttrl%?ﬁ of orér:ﬁu %}8@5 %\9'89 gﬁﬁ%@g ne: t%e(:?ir;lﬁh]yo(rS qtll??a%el
1004 001neshs 2iddedAcoraoend of Formula IX (6.99 mmoles) and pivalic

acid (4.768 25 mmoles). The mixture was refluxed with azeotropic
Prepatatiainodivampiamaboiit oamolas<Xours. The reaction mixture was
concentrated, ethyl acetate was added, the reaction mixture was washed

with ASOTRPBIEEADGAET EoliRG (AR IrBmAlesHreePBRIUAA N droiRUIGOdI (7. 14
M) 2R SOE SRRV tharIUAR A RENr dARIE ﬁ%@ﬁﬂ%‘i&s

was ’purified on column (3ilica gel, 100200 mesh) using 7% ethyl acetaté’

trlqrhhl@ﬁaﬂé(@ﬂwgmh/qmsgﬂmrr@t@/@rz@om@p ¢d iépit atloriads flushed

R S T e B e TS o
ab@arbbto(w%weﬂ@a% W)Ionrmn@@t@lw peldet ethyhpagtetewrie mixture was
%(é’d QuaNAae- ARG &#J&ﬁléﬁ&’%@ 299U i tﬁ%&tﬁ?ﬂ%ﬁ%ﬁ'@” g BV

e 5 reaction mlxtu € was passe th oug cellte e resultin ng solu tlon
ankyggoussee i st hatel @ndLongenratgil/ o wive et ecergsiactu dhandiiste arpsiuct

wal SR S AHROPRERYAHIE SEIBmn (silica gel 100-200 mesh) using 7% ethyl

acetate in hexane.
Preparation of compound of Formula XXI

To a solution of Formula XX (4.62 mmoles) in heptane: toluene: tetrahydrofuran
(4:1:1) was added a compound of Formula 1X (6.99 mmoles) and pivalic acid (4.768
mmoles). The mixture 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.
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Preparation of compound of Formula X : path a To a solution of a
0 f Formula XXII (1 equiv) in benzene at OC unde
Wéﬁ@f%ﬁ& (2.0 equiv) was added dropwise. After the evﬁﬁ%%]é?%ﬂgmml
had 10 ceased, the reaction mixture was heated on oil bath at 70C for 2

Pr SidhefeasiiRuReLIR MMag g yerArated to dryness. The residue was
issolved in benzene (dry) and added at ambient temperature to a

solutferagbhmorcodhfesmpdant 6 Hoeauie. XX Ib@Egrie.nidtrarenatioxan (2:8)

.mixture was, then heated to 70C until completi f reaction. Volatiles .
iR AU I B LA AL ROty ShE resufing eaction
mixiuiematogyayenaco i spstdopabdh 16(ha(e. méshihd headalbowiag over, the

ound was r%)ar rci}i‘ollowin above enerftl Brociedure
SR resulting so

rea%éi_[zn T@@r’g‘gg |B PHQ% eSaMt ution was concentrated

undieroraphen yb) eivie tip ogydided besydepywioleh-was further used as such for next step.
yl]-ethylJ-2,2-dimethyl-[1,3]dioxan-4-yl)-acetic acid tert-butyl ester 'H
PréilirR¢{oD G180 3oty foFb.OvLEEX M, pHt),dl. 30 (s, 1H), 1.33 (s, 3H),
1.44 (s, 9H), 20 1.48 (d, J=6.0Hz, 6H), 2.23 (dd, J=15.0 & 6.0Hz, 1H),
2.3572.5 $olunét) 08 BEo(sppind obHOHR) 12 PKXBI. 64 £8)@9)(im h2herk @D AS under

m, 2H), 6£.93-7.08,(m, 8H)..7.18-7.22.(m, 2H), 7 J=9.0Hz, 1H
aro s S PR T R ipS Aty odibe, Al e SyolhiGb P des ha
cedgeositieardactiprmmind®é. aae ibkted oy tdl dmth e e far ioouas, cOhepeacttbn
.of Formula X : path b 25 To a sqlution pf a compound of Formula XXI| (1.
S SR AR Tl et e st e Al A acded
at dienmeig)caadrotbanoiitiaadf kiyiindldR forltetrametieyguivoniubanzene. The
hexafluorophosphate (HBTU) %1.2 mmoles). To the resulti_gﬂ clear

reaCHRMBHXIAS YsH R eg AR S LR hEP(PEHAR Qb @Rfiion. Volatiles were
rerdiWet iy Naciaangl entdr-&ianlk e geaate bRy sifrccatrRe(Efica gel,

60C overnight. 30 To the reaction mixture was added water and the
100200, PSRt AR detoyvine T ERBoLRE AR HOYARg dhRYE Aggeral

prob@gired with water, brine, dried over anhydrous sodium sulphate and
concentrated to get the crude product. The crude product was purified 52

(6-YYPROOALLDABNACIF I BAOPH/EQA-Thibroyhealyisbpeopatop ehyl {sylical - 1-
yl]gghyl02:20Mhmgh] Lisitiokar-gindcatietati it hexapessiéhe following

Iy Eg@a?§@%ﬁ§§@?ﬁ§§:§g@iﬁﬁ{?ﬁ3ﬁ?tﬁ%(s 1H), 1.33 (s, 3H), 1.44 (s, 9H),
1.m@clczﬁbwyi)-el-i;?mz@@(ﬂdelﬁlerww.nﬂlzl-ym), 2.35-2.5 (lm, 4H), 3.35 (sept.

-2 2-dimethyl-[1.3]dioxan-4-y)-acetic acid ter}- ter5'H
3= R 15 oS oAb (T, 260 537 - B 4553:324 20
7.50m(d4H0.0Hz, 1H), 7.69 (d, J=6.0Hz, 1H), 8.82 (d, J=9.0Hz, 1H), 11.02 (brs, 1H); MS
(positive ion ): m/z 697.500 [M+1]"; Yield= 59%

Preparation of compound of Formula X : path b

To a solution of a compound of Formula XXI1 (1.2 mmole) in dimethylformamide
(2.5 ml) was added diisopropylethylamine (2.4 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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1.30-1.34 (s, 3H), 1.43 (s, 9H), 1.47 (d, J=6.9Hz, 6H), 1.43-1.48 (m, 2H),
. "3H), 2.25 (dd, J=15 & 6Hz, 1H), 2.35 (dd, J=15 & 6 H),
Wé?@?@iﬁ??@e.gm, 1H), 3.69- 3.81 (m, 3H), 3.85-4.15 (m, fl%ﬂ%—qé%lml
(m, 1H), 6.91-6.99 (m, 3H), 7.07-7.15 (m, 6H); MS (positive ion mode):
by BHERRLCOMmilcHPaBRoRaaiogerilnen2ooaieiu eatl d-osanla adeta 10 fexane.

solution of a compound of Formula X in methanol and tetrahydrofuran

The1fANQNARGERIBRPHITYEDRISRAELRI PEB BN QRY the mixture stirred at

ient temperatyre. After the complete rolysis of ketal, the reaction
(6-GmAelgte elf@g] %fb’%- -@95&&5&3% RO Ta N Al
Ethgﬂ)a%g%m‘&w i th -ﬁg-tﬂ?sﬁcaﬁc' fé%tb’ %rrr;tjlr%ef‘ Et thj(; end

'H of R T by cdysisv BB 03 -0 8@ (remeved.and tB(megidliel vies] diogalyes),

in water; the agueous layer was washed with ether, and neutralize ith
LSO AR i LB BB LA i LEBRE 3
2.28ndd conrmatrered 1 Hhe2residite as thaopixifiier, 363 enmatgranhia), 3.69-

oJump (silica.gel 100- 20 200 ), (b) n S soluti f

2 S5t Sat Y e (bl ehp LG LR SR i Bt -15 (.
oHyEIIe R isoiphvds) :adtesbdidpivse an aqueous solution (1M) of

calcium acetate (0.55 equiv). White precipitate was obtained, which was

filtered, washed with copious amount of water, and dried in vacuo. 25 The
Préploatiog obimgouoalsiwer sabt ep &w@urfolioing above general procedure

Hemi calcium salt of (3R, 5R)-7-[2-(4 fluorophenyl)-5-

isopfepyl-3ishesglutiofof dchmpdendied Formula X in methanol and tetrahydrofuran

: “AWKO)= - ihydroxy-heptanoi ' ~
kR e AT S S
tengperatung. 1Ale(rthestaynnlge- 2y droty s, kethd-the cegetjorH) 8 UZ-838E¢aled to
odH). 3.5 1H). 3,73 (prs, 1H), 7.02- (m, 9H); M ftive_[on
0GR PR AR (B Do GRS Fhe gl IR TPl
amihieorioe hgeyd)tibeis dxirtheydridh phestet-Ayid B hoitytohemdameirakmoved and the
carbonyll:pyrrol-I-vl]-3.5-dihydroxy-heptanoic acid .53 WO 2004/106299, ..
e B e S RS0 i £ 688 raizeo
with. 38! (d;dieéhdFie a6id), The-drgatme, pR&s, Was 2Xtdctdd 16 &tibyDktatdtk])and
1.97 (dd, J=15.0 & 3,0Hz, 1H), 2.3 H),6.94- 7.01 (m, 5H), 7.08-7,20
corsiyffts, THE AR AU s bRt Sl B o0
20@r86sld, 9.0Hz, 1H), 10.98 (s, 1H); MS (positive ion): m/z 601.300
(b) To an aqueous solution of the sodium salt of the acid (prepared by adding 1
equivalent 1N sodium hydroxide solution) was added dropwise an aqueous solution (1M)
of calcium acetate (0.55 equiv). White precipitate was obtained, which was filtered,

washed with copious amount of water, and dried in vacuo.
The following compounds were prepared following above general procedure

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

'H NMR(DMSO-dg, DO exchanged, 300MHz):8 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

53



10

15

20

25

30

5 [Acid+1] ; Yield= 28%; m. pt: 202.6-208.7C. Scheme llla Preparation of
Formula XIX To a solution of a compound of Fg XVI
W?%ﬁ@%& prepared according to procedure as described ﬁp'#gz%l% 601761
43:1161 (2002) and J. Org. Chem., 50:438 (1985)) 10 in toluene (15 ml)
LHWER RESIOS 6-a0 BINRG 8 EQW%Y#ZQ-I')“TQQ?&) PIBEHNEHD- 95l (m,

and acetic acid (0.054 ml). The mixture was heated at reflux with

2Hy7b it éic Jreh%@xf&l&%*v&aﬂéﬂ)folr A6 456 BHE O H A B ol RS Skt 8- 94-
7.003& consentated apd, télﬁ)feﬁi@-!? ezw)a(?t%@ @ @@Merﬁﬁ?aﬁm Ide

Frgdanlc ayer was washed with IN \é rochloric acid’ solution, sodium

P8 581(ichOHANE- M8 ar Hrtkidi(RosiivR IuIPR:AE1 90 15

[ Agya_ggenp%ta%%ﬂﬁe&r%g pregbiebwas purified on a chromatographic
column (silica gel, 100-200 mesh, 2% EtOAc-hexane). 'H NMR(CDC13,

scRIAMHF):6 1.02 (d, J=6.9Hz, 6H), 2.65 (sept, J=7.2Hz, 1H), 5.26 (s, 2H),
=725 (s, 2H), 7.25 (brs, 10H), 7.81 (s, 1H). ). isomer 2: 1H NMR(CDC13,

PraSMIEN g CoRbifinkioErdMAuRHIR 65 (sept, J = 6.9 Hz, 1H), 5.27 (s,
2H), 7.36 (brs, 10H), 7.82 (s, 20 1H).MS (+ ve ion mode): m/z 309 (M'+1);

Yield‘o7@%lﬂmﬁatm?@bgﬁm%ofd:mwu|€4>5|>fnﬁ16wm,mme@flaccording
Formula XIX (6.49 mmaqles), a compoun ula VIl (7,14 oles
10 B AN AT B bt IS Aol S 568 g 1985))
in t@l@ﬁnelmm)(ﬁzée@adumbasanmwrmfmwr(ﬂlﬁarmxzqn@mmlﬂ@@dﬁrpamm{o 02
vial, the reacti ed \with argon and,the vial was sealed .
R GREte A L0 B e L v MRt seth S7aopigpic removal
of Watsisfol alibet act trourdxthe ro@siaddestetbyacaiatentheedrinduie waiklue was
washed with water, 6N hy: ochlorlc in w ine, was
e O PGB LR QR S LA P e acia
solotlmhewmdm:bua’ainbormeobﬁIumducbtrwa,sdmdfmmlaydkmoerQmpmphate and
column | 100-200 usm .30 7% ethyl acetate, in h ane
e T B R e Dy i CTT
gel(1Laon0uUTR 9, drsEeCHcHerg)Ae). 48 (d, J=6.9Hz, 3H), 0.91 (d, J=6.6Hz,
3H), 1.07 (d, J=6.6Hz, 3H), 1.21 (d,J=6.9Hz, 3H), 2.30 (sept, J=6.6Hz,

'H NMR&msewomwxsmﬂz {d7 66198z 8HY, 216%) (spt7 Xel7 IHE2134)75.26 (s,
H),9.33 (d, J=11.1Hz, 1 535(dJ 1,IHz, 1H),,7.02 8.4Hz

2H31 125 B2 05 Gy P07 S b k) SIS 2o o VIR oM Hz):

1.0238, (M6l Nielly 2%65 (sept, J 69Hz 1H), 5.27 (s, 2H), 7.36 (brs, 10H), 7.82 (s,

1H).MS (+ ve ion mode): m/z 309 (M*+1); Yield: 70%

Preparation of compound of Formula XX

A compound of Formula XIX (6.49 mmoles), a compound of Formula VII (7.14
mmoles), 3-ethyl-5- (2-hydroxyethyl)-4-methyl thiazolium bromide (1.298 mmoles),
triethylamine (6.49 mmoles), and ethanol (0.6 ml) were placed in a 30 ml vial, the reaction
was flushed with argon and the vial was sealed properly. The reaction mixture was stirred
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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Preparation of compound of Formula XXI To a solution of Formula XX
4(1%31 é)i ) in heptane:toluene:tetrahydrofuran (4:1:1) a%%%

Wé @Zgyﬁ g Formula IX (6.99 mmoles) and pivalic acid (4. ‘ﬁésé? 5%901761
The mixture was refluxed with azeotropic removal of water for about 22 to

'H Wﬁéb@{fﬁ BheNRAgHeD IRV RRREESIHASE CABYRISEMR W), 0.91

added, and the reaction mixture was washed with sodium bicarbonate

(d, 51017 ) bHAG (kb ) Akt Ubaia sehéerhrdherz 1H),
2.899RepN B DHgive b OCWQIHEO@PF)"[ 4TJﬂ?e(] rUd?ZBWQLHqWQ%Q%H'f@ql 1Hz,

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

1H) 5RENRTEDHE 15DokA2S t636 ! 21y - 2S00 9@ M, 4H);

M§-(43vé%ﬂ|'rﬂoée?§n@4§§‘ﬂv¢+§ ){%1587&%3 (m, 2H), 2.21 (dd,
J=158.6Hz, 1H), 2.37 (dd, J=15 & 9Hz, 1H), 3.51 (sept, J=6Hz), 3.65

Prépesatioh 6 BnipRarMof FarmhOR &% (M, 2H), 5.03 (s, 2H), 6.83-7.25
(m, 14H). MS (+ ve ion mode): m/z 670 (M'+1). yield 74% Preparation of

comwomrsd)mhsnrcmakammu X To. mmhﬁm)dhmmmqun@m‘ featnydeofuran
B
mmﬁwwgmhamkatré(wﬁslréoruabo)ugﬂxaimumué\fmﬂ@%el Eﬁanawn fupsboveR? to 25
t 1 t t ther ution .
0y O R O e G aetre e AT s D, b adetion
mlmmevas%abaajamth foud mmxbataﬂxo%té-td%ﬁﬁnﬁ@ﬁlﬁir&ae%w tadbover
5105 1H 121128 1H), 1.2
AN SogU SRS S ave ot e A s CiudS middled ThErude
proﬁt&i’;’i (i, plrriffed éh Gdltinn1b1)ic.6dl; L.6B 200, AEbh) 6N 786 thy lddptate in

4.00-4.15 (m, 2H), 6.95 (t, J=9Hz, 2H), 7.06-7.15 (m, 7H) MS (+ ve ion
)fﬁrc])%le) m/z 586 (M'+1) Yield 76% Preparation of compound of Formula

D DR RSP CRIMEARak s © ki & dondd . 5. 196

(d, JeciviseH N\ e aHecavoiy ter), O Zagideasess. 6352\/\19)29@41/1@@2995 & 9Hz, 1H),

553 e T e e VAT Bl GeE Phe O 21,

6.83igsRivien, indbE Nk E+Hdeyipamaoide pddadsa0 gmbian: yield Jdeature to a
solution of amine of Formula llla (1.1 equiv.) in presence of triethylamine,

Prépaetzemef dovepeactian RuktoudaieXtHn heated to 70C until completion of
5 reaction. Volatiles are removed in vacuo and the residue is purified on a
chrohteds@teppicof a compound of Formula X X1 (0.8g) in methanol:dioxan (2:8)

mixture was added 10% palladium carbon (50% wet, 60% w/w). The resulting reaction
mixture was hydrogenated at 40 psi for about 2.5 hours. After the reaction was over, the
reaction mixture was passed through celite and the resulting solution was concentrated

under vacuum to give the required product, which was further used as such for next step.

'H NMR(CDCls, 300MHz):8 0.95-1.05 (m, 1H), 1.21-1.28 (m, 1H), 1.28 (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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column (silica gel, 100 200 mesh) Preparation of compound of Formula

Wé%@;ﬁ%ﬁ?@amlde (2.5 mI) is adzled (ilsopropylethylakfrllez%g]i) ﬁ#%g?é 00176l

and O-benzotriazol-1-yl-N,N,N',N'- 10 tetramethyl uronium

thellRXSHSIPFARAAENS R ddB Bl Bath TMOMSIor © RBBrEC SEHENGAEIRH FRRIRNS

Is then added cyclohexylamine (1.2 mmoles) in dimethylformamide (0.5

evapprataqeiordeesh mbaursidyiedsrdigsal sodnibesaens@migne sadred at ambient
tenf @:fafﬂ% BB RIDAGHEMIMESE FBRALRA MU R RIRLIMED of

ichloromethane, the organic layer is washed with water, brine, is dried

triesyaBIpgdrobeNZeRAURheUIpIRilen ARt dre dh i hariading@°( edil gempmetion of
reaEfR)‘ﬁ“C\VoTzﬂﬂe‘%r%eré?FB%StlFﬁ/@l’!ﬂ'&"ﬁﬂa%&?@@mﬁb%‘ ﬁﬁ%ﬁ%@ﬁfémﬁﬁngraphlc
100-200 mesh) using 10 % ethyl acetate in hexane. Preparation of
CO|H€]ﬂ|(&&I@@{Eﬂ|séQ0020beﬂﬂ1é Xla (a) To a solution of a compound of
Formula Xa in methanol and tetrahydrofuran (1:1) is added IN
PreRasraidanatcaspeard ahf eraulfaixRaEN8 stirred at 20 ambient
temperature. After the complete hydrolysis of ketal, the reaction mixture is

coold@ fBEUARLEBHRMPAYRFRGFOTHENEXE bdunnareleldacimeHy formamide
(2. 590 iRRRIdhemisSHFERY IBiRRRIAR (EMRRRBIH @nAChR M REZBREYI-N N N’ N'-

hydrolysis, solvents are removed and the residue is dissolved in water;

tetipesRiId 08I e lrrphasmir i e Ty (5 2 aumielissd Taheiresulting clear
solIMBFOSTIRMCAGE: CLRRREIAIGTRNASEMEIGH A MM PHYMAGRIAIR0WI). The

25 concentrated. T e residue is then purified on a chromatographic

reagBRIMANINBASSEIRSRt H00TR GO GOV o0 ghta it easiom MBftHe is added
waBQdilmsath Bhiihe is el siepRrefdAYoRsAEISark QRE RIgTCI MyRP HUshed with

hydroxide solution) is added dropwise an aqueous solution (1M) of

e e aisetrRS @/ePBRYAPUATEL B stiphate 28 histaRnsantiateH et the crude
prcfdt@lfe%@cwﬁ@fm&f&mtbmmatw RBINRL S VrALes ARAyS Sl gar vassiooo

The foIIowm’g/ comfoun s can be prepared following scheme |b or illa or

meghSEE WAFRIOMY ReBEEIPReEXAR004/001761
Pré‘%%g@ﬁg H}égﬁlg%? E{Hi%g 05f Egpr%ourigl)iﬁ g henyl-4-{4-

e s T oS Y RO A [ RBH - 22
tetl(ﬁl?cﬁaf)dW&Iﬁzﬂﬁl)‘llsmmnﬁdeﬂylhﬁreonmm/h&p(wmdw)[élnB the mixture is stirred at
R e N e S S o
cooled to 0°C and sodium hydroxide pellets (6 equiv) are added. The reaction is then
stirred at ambient temperature. At the end of ester hydrolysis, solvents are removed and
the residue is dissolved in water; the aqueous layer is washed with ether, and is neutralized
with 1N hydrochloric acid. The organics phase is extracted into ethyl acetate, and
concentrated. The residue is then purified on a chromatographic column (silica gel 100-
200 mesh).

(b) To an aqueous solution of the sodium salt of the acid (is prepared by adding
1 equivalent 1N sodium hydroxide solution) is added dropwise an aqueous solution (1M)
of calcium acetate (0.55 equiv). White precipitate 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 Illa or both.
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dihydroxy-heptanoic acid (Compound No. 3a) and its hemicalcium salt,

3 (4 fluorophenyl)-5-isopropyl-3-phenyl-4-[4-
Wél&&% é?nethylphenyl)amlno) carbonyl]-pyrrol-1-yl]-3,5- glﬁ;/rdlr%%/)olu 001761

heptanoic acid (Compound No. 4a) and its hemicalcium salt, 10

(3R B SRI27({2 OGN SO RIORpH PRS- 4
octylgaterpaeteReeiyaRie))daasBiia)-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid
carb@bfﬂwmglﬂoyﬂﬁ@glmdmai@ﬁmc acid (Compound No. 5a)

and
5R)- T?aﬂjg @‘?Q% Aylacetox ethy!
?giﬁﬂﬁ% P %Wﬂ%ﬁ g@é %ﬁéﬂgﬁcaéuﬁﬁ

5R)-W%%WQQWMMWD¥WW@MGW 4- [4-
phemnytgadosttoryioetryletieylybfaenyid poamo)yl]-pyrrol-1-yl]-3,5-dihydroxy-
carbmmﬂnuwmmdw}amﬁedl‘rd/dlm)q&) }aepmbwmatt(l@mmﬂiound No. 7a)

and I} - )ﬂ)

iso

carFt)) ’j% |rh%gnld 3Nr’ dlég/droxy
and mlca CIU Iuorop eny

|sop(aByﬁ%ﬁéaﬁdlgm@@h%Mmylmmw RHREyly a{mn’famylacetoxymethyl
carbgAyDeminc) SaTDByHiRytErekj-Hdpidndibystrxydsnipovis dcidd Coa)pound
and Mo Hehadwl disineRueel olITBSRL,

SR)-GR Aty qropN ANy B RAs SSSHRI - Andflgpyighn-4-
y|Ca % MWMWH&D%@HV%%%QPEMEWIPW] §§2P§‘5$i%ﬁ‘roxy-
nepiy Hhé‘ﬁ‘:‘ ddG PomARAGhBIROL0) Al BRRRIgalGHmRAIL (

é{ﬁ;luoro henyl) -5- |so ropyl -3- phe [-4-[4-phen Icarbamo
onetd [y .gogra% ByPdAdEnzaoTmethy
(Corft A}fn@w&afha ¥;{ ¥f§°r1|én¥ i ggﬁm@ﬁgeptanow acid (Compound
5R)-7q288 W&f@ﬂ}?@ﬂ% @“@éﬁ%pyl 3-phenyl-4-[4-cyclohexylcarbamoyl-
pherigh sBRinR)[2adaoghopbiersitL sy js3irabyldrpponhbptpnaicraciéinoyloxymethyl
(Comphayiyhniioe 12ab@iyd] isyhemicaltiss ¢idld(8Ry-heptanoic acid (Compound
SR)A deQ(ﬂ“&h@ftSﬂi@@ﬂyb)rﬁunﬁQampyl -3-phenyl-4-[4- methylcarbamoyl)- 35

phe g’&§0&|? %c%na/é} rrol- 3 5 dlhqu}/ hFBtelﬂodgzlrell

SR %”f@”e%g gﬂemg %ﬁf% SR ekl i

benz amo
pheny amino) car p rro eptan0|C aC|d
(Cor@riR)-7-[2-(4- quorophenyI) -5- |sopropyl 3 phenyl -4-[4-phenylcarbamoyl
phenyl)amino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound

No. 11a) and its hemicalcium salt,

(3R, 5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-cyclohexylcarbamoyl-
phenyl) amino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound
No. 12a) and its hemicalcium salt,

(3R, 5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-methylcarbamoyl)-
phenyl)amino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound
No. 13a) and its hemicalcium salt,

(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-yl]-3,5-dihydroxy-heptanoic acid
(Compound No. 15) and its hemicalcium salt,
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No. 14a) and its hemicalcium salt, 40 (3R, 5R)-7-[2-(4-fluorophenyl)-5-

enyl-4-[4-(morpholine-4- carbonyl)- phenyl)am
W@%@@”mﬁéﬁ [-1-yl]-3,5-dihydroxy-heptanoic acid (Compourﬁ—{\lgz%ﬁl 001761

and its hemicalcium salt, 57 WO 2004/106299 PCT/IB2004/001761 (3R,
5R)-GR-4fk¥nqrophenytbphisaRy eSS Mmd-gridripipgadiigetidine-1-
carbybrpnedamiraheReacsil Rysyerol-Yi;§.3-sliaydrsxnreianeie acid
aCM(éG@iﬁS‘tﬂQWd\'%‘ fcensl H&arh@wmum salt, R,
5R)-/-[2-(4-f nyl)-5-is }ﬁ o yI eny benﬁ) min

pheé egal amlno
(Co
(3R,5R)-

éll oxy eptan0|c acid (Compound
fr@, 'f ?‘?éﬁ')?l’?@ opropyl -3- phenyl -4-[4-(1-
hydr(38y&R)jHiaefdyfaroiopheat) cnyifepyopyl-B-pidia-dijgedoxy-heptanoic
acidhyGanyaitlipNenyl&nary) da el Galgicoh sali-3,6-dihydroxy-heptanoic acid
(3R, demuolﬁphmw{iemmatomyﬂrgahhenyl-4-[4-(2-hydroxyethyl)

?(?gr QS;Q{H ﬁ l‘%‘f 1 %mp&?[qg&-ﬂ\?ﬁoxyethyl)
<3Ré z?? o ppatongis arid gcompund
r%l)on%/? -pyrrol-

phenylamiho) ca |] 3, 5 dlhydroxy-heptanoic acid
(COrf?pfbéR&?lﬁmﬁfmy@nmnwh%mwarawh%menyl-4-[4-(3-hydroxypr0pyl
(3R, BRENYlamian)i caegihehpyre isadiophtdhyrEny-hefipmaistaeidthempeund
pheMtagfiha)EHsdermitagtue-gali]-3,5-dihydroxy-heptanoic acid

(Co @191 G01D M ARG HASAS-phenyl-4-[(4-methoxymethy
<3R?$hﬁ% 'Hmﬂmpwr?mqn owlnﬁh% “fle 5& 1R ROBITEBM Rind

phemyianin g}‘a:ﬁng Eavinal-da]- 3 5-dihydroxy- eptan0|c acid

(Com ound No. 22) and its hemicalcium salt
(3R, 5;RP27 s 513{_]) -5- isopropyl-3-phenyl-4-[(4-ethoxymethyl

|sop%ﬁW@’BH@r)ﬁaﬁbe&&éf%ﬂo&ﬂe}@p BrdrigREAnoic acid (Compound
carbbAy A%y BIE- DR SlaIHIaly -heptanoic acid (Compound No. 23)
and (BRER)Iz2HUfRRito BT (3R, 5Rbobiep(d-Sysanhenyl)-tsopropoxymethyl

isopyheyly Bupirey) Wafb Hidy ropasy=nsiig, biydianyrigdptanoic acid (Compound
carbroyariolit-iEnd caddibydsalxy-heptanoic acid (Compound No. 24)

and m 9aﬂ§ l('!ln f a(l#bphenyl) 5- isopropyl-3-phenyl-4-[(4-propoxymethyl
phenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound
No. 24) and its hemicalcium salt,

(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[(4-
methoxymethoxymethylphenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-
heptanoic acid (Compound No. 25) and its hemicalcium salt,

(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[(4-cyclohexyloxymethyl
phenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound
No. 26) and its hemicalcium salt,

(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[(4-cyclopentyloxymethyl
phenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound
No. 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-yl]-3,5-dihydroxy-
heptanoic acid (Compound No. 29) and its hemicalcium salt,
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(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[(4-

Wén(f({)]l%%mggéox.ymethylphenylamino) carbqnyl]-pyrroI-:L.-yl]-jja%d/iltéyéjdgf%b 1761

acid (Compound No. 25) and its hemicalcium
(3R,5R)-7-[2-(4-fluorophenyl)-5-isopropyl-3-phenyl-4-[(4-cyclohexyloxymet

hyl mawwmamﬂtmamﬂeﬁw@ YsyirgpyicipatmvAagatanoic acid
(Compeaing bl PRéEAiAaIAIHB) eabonyl]-pyrrol-1-yl]-3,5-dihydroxy-

(3R hépra M%%ﬂ%@f@ﬁ 6!]1)/@1’50' r@fﬁﬂ/ H@Wﬁ@MHUKﬂSWC'OpenW'OXYme

thyI ((?:{ar rroI rxlﬁlrf)ﬁ/ heptanoic acid
(3R 19 0 C%B 'F h&nxhlz? RABYARRYR)PRERg)C acid
phe WJBOM@% hfr(}\fg big oxy-heptanoic acid
(Corn(gRERY- ™Na- (280l aord pteegirtcakupropsdd8-glenyl-4-[ (4-chlorophenoxymethyl
(3R, pinRyH2 e varoptydpl) ol 1S epiteh §HBhyldeny-Aejithnoic acid (Compound
chlomem))dodymhﬁwlqarwmyllaano) carbonyl] pyrrol -1-yl]-3,5-dihydroxy-

hep 5} J‘é} alt, 58 WO

200 / I 5 L
isop %ﬁv %%32 bh%n g)f%p?anow acid
carbony pyrrol roxy ep an0|c aC|d (Compound No. 30)

and (BRI} iéaE (T KIoPBRYIRY- 1SpR@Ps Ligrape ey I64-benzoylamino

|sopr$|99yl§rpﬁé})3ﬂaﬂbﬂwﬂT@Nér@d)ﬂym]gﬁﬁfgﬂyﬁiy(amhegtanmc acid (Compound
carbday 4 wrelishpRisadiiyarstl-heptanoic acid (Compound No. 31)

and é@ﬂ"ﬁ’?@ slureRKophenyl)-5- isopropyl-3- phen |- 4&(4 benzenesulfonylamino
R, 'HQF&?HWPM F%FSPWP@)Q gﬁg Xk?‘h& AFBIeTRRAEE8NIBENd
thyl pheiwlamine) WillrRysiel-1-y1l-3,5 |hydroxy heptanoic acid

(Com ound No. 32 and its hemlcalcmm salt

(3R, @%S;R ( i Bﬁ(éqﬂm jggp}g [fl (3-phenyl-ureido)-
acet&(t e HBPRONFRRAAY @é’ﬂ!i%&r}lﬂ dihyﬁr%/ &&Wa?Bi&aﬁ@p(QﬁmEOU”d
acid 3’@&5\%&“@’” K R&'hemicalcium salt,

(3R, ER) SR)27({2fuchpheding) iso nsomyps i ehinA-i 44 e amttamineido)-
phemyleaiyiami i) babphly)pptdvilya] B dhiitydroxheristanaicgiil (Compound
(Comooaspladdiiy hedddanidiisiigmicalcium salt,

Eﬁiﬁ gR %(fZﬂMO{I?J%ng e%ﬁ)'%o |so;§)|5()|pylp§1€H¥nﬁ W[LP &n %(eerrllze E?e%c%
phenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound
No. 39) and its hemicalcium salt,

(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-(3-benzyl-thioureido)-
phenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound
No. 40) and its hemicalcium salt,

(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-(3-phenyl-thioureido)-
phenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound
No. 41) and its hemicalcium salt,

(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-(3-methyl-thioureido)-
phenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound
No. 42) and its hemicalcium salt.

Pharmacological activity

The compounds disclosed herein have activity as inhibitors of 3-hydroxy-3-

methyl-glutanyl coenzyme A (HMG-CoA) reductase, and thus are useful in inhibiting
cholesterol biosynthesis and/or in lowering triglycerides.
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phenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid

C 0. 36) and its hemicalcium salt,
W{%‘ﬁ@%‘igﬁl gé(\l4-fluorophenyl)-5-isopropyl-?,-phenyl-4-[4-(3-pﬁgl:l—yf|-|1%J?r8%c§9-01761
20 phenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid

(Conrpednmpbiendtdeaniibiés Rersicaleiyeresadd in an in-vitro HMG-CoA reductase
(3R,5R)-7-[2-(4-fluorophenyl)-5-isopropyl-3-phenyl-4-[4-(3-methyl-ureido)-
e GRS i ESHRR ISR, 2L SCRRRIS AR 2HLI s and Helar et al.

Bid&FempadElopiys3Rambitmhengm¢igeyalt, 25
(3R,5R)-7-[2-(4-fluorophenyl)-5-isopropyl-3-phenyl-4-[4-(3-benzyll-ureido)-

phemylacicopcridhoradd- pyareld1itia iy ditrydnexy-thepiasieseepslidiosynthesis,
ompoun 0..39) and its hemicalcium salt,
C&t%&ilg&}_ﬁ?_?ﬁl_ V—‘ﬁ[]%trSBﬂé%l)-S-isopropyl-3-phenyl-4-[4-(3-benzy|-thiourei
- lami nyll-pyrrol-k-yl]-3.5-dihydroxy-heptanpic acid
R A T U PAORE s,

utiBRERE (2 {(Ac]uarepheap s dsabstatd-Frheaytidn[# Ganplaeylt hipresince of
100 RPN S ks Ao Mt eBTEBRM 6 ana 1.4 -
6-Fgﬂanliﬂ%b@e[%dfrdhwﬁohegﬂb-ffﬂi&mpsclmwtlﬁmhﬁguh%{ﬁﬁﬂpgmeﬂmstw@stvm' end

- i - -1-yl]-3,5-di - ic.aci
DI i b KD AU SO AL T D AR o e
prelivaisatotpwithdiveliseloggdrhes atrsNav dar@ivitirasanhibitors of

3-hydroxy-3- 40 methyl-glutanyl coenzyme A (HMG-CoA) reductase, and
thus&re I@Gsefiok in MBHTAY rectluctesta nbii sy mirasisvan dimr dsdoe eaimggd from

o Y SEESTRO WO, 2004(100290 AT POMIOPATON. TIe SRmRBUAS foq
escribed herein areé screened In an IR-Vitro -CoA feductase enzyme
moas pajeasthiasativesastayi K daonetad|th&caloponade giyst ROl 1E(dia8Viramdtent than

Hel t.al.  Bi iophvs. Res 50 73).
oo R AR S RS T R ROk b 8 the compouncs
disblozhtieesiis hay & antiyzin g daeafultowingneativen njicdGprik g Qibidantly less than

+2H' . [14Cl.me + + ) A WiilizZi
oo il A SRR bt BT ] SO or e
copresidsexifibit potency and selectivity greater than atorvastatin in inhibition of
cholesterol synthesis in rat primary hepatocytes over inhibition of cholesterol synthesis in
extra hepatic cells/cell lines [e.g. NRK-49F (Fibroblast) and L6 (Myoblast)].

While the present invention has been described in terms of its specific
embodiments, certain modifications and equivalents will be apparent to those skilled in the

art and are intended to be included within the scope of the present invention.
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100 mM KH2PO4, 20 mM G-6-P, 2.5 mM NADP, 10 mM EDTA, 5 mM

Wg@ﬂﬁ&%éﬁ%ﬁ, 6-P dehydrogenase, at 37 C for 15 minutes §§ﬁ1 IB2004/001761

C] mevalonate as an end 10 product. For IC
determination, the compounds dissolved in 1% dimethylsulfoxide are

wegigiegbated with liver microsomes at 37C for 30 minutes. The 1C50 for

1.

HMG-CoA reductase inhibition in rat liver microsome ranged from 0.1 to
0.96mbdbnifraice Mo e disgtasedheoemulanged from being equipotent
to 4 fold more potent than atgrvastatin. SFQme of the compounds
disclosed herein were potent than 15 atorvastatin in inhibiting cholesterol
synthesis in vivo rat model. Some compounds disclosed herein
have intrinsic clearance in human/liver Ynicrosome significantly less than
atorvastatin and are not maj \1(P3A4 (cytochrome p450
3A4). Some of the compounds exhi!rit potency and selectivity greater
than atorvastatin in inhibition of cholesterol synthesis in rat primary
hepatocytes over inhibition of cholesferol synthesis in 20 extra hepatic
cells/cell lines [e.g. NRK-49F (Fibrobl st? and L6 (Myoblast)]. While the
present invention has been descABBH'th'terms of its specific
embodiments, certain modifications and equivalents will be apparent to

thosHSIRAERaReHCally arrsRIA!meake R a5 R SHERRINPHRBRIA RIS NGRS of
the paaashiénsvacdianee hWeABNHH{EeS 39 Jafu bl BreQsdlds dIyierphs,

Claim: 1 1. A compound hayjng the structure of Formulal, 2R4 RZ 34

R3 RSO HBELS QLN -PHOGn U EButically acceptable salts, ,OH

pharmaceutically acceptable solvates, 8 tautomers, racemates, gure
enantiomers, prodrugs, gretabglites, golymorphs, 9 diaster€oisomgrs or

N-o@e_s, whereinOHIPOH®HO "' 11 Y=~0rOH O 1
= or
OH

R; can be C;-Cg, C3-Cs, or optionally substituted phenyl (wherein up to three

0]

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,

C3-Cs cycloalkyl, acetyl, or sulfonamide);

R3 can be optionally substituted C;-Cg alkyl or C3-Cg cycloalkyl (wherein
substituents are independently selected from halogens, hydroxyl, C;-C5 alkoxy and
protected hydroxyl);

R3 can also be -NRgRg, wherein Rg and Rg are optionally substituted C1-Cg alkyl
(wherein the optional substituent(s) is/are selected from halogens, hydroxy, C;-Cs

alkoxy and protected hydroxyl);
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13 Ri can be Ci-C6, C3-C6, or optionally substituted phenyl (wherein up to

W(g;é@ﬁ%ég%%g’%ituents are independently selected from halo%%%?[{/l%iég&lomml

r Ci- 15 C3 perfluoroalkyl); 16 R2 can be opti
substituted phenyl (wherein up to three substituents are 17 independently
selegtgehff@@ cyano, acetyl, or optionally substituted amino, 18 wherein
up to two amino substituents are independently selected from Ci-C6 alkyl,
19 C3-C6 cycloalﬁ«ix(l, acetyl, or sulfonamide); 20 R3 can be optionally
substituted Ci-C6 aMytdrC3-C6 cycloalkyl (wherein 21 substituents are

independently selected from halogens, hydroxyl, Ci-C3 alkoxy and 22
protected hy@¥ . 23 R3 can also be -NR8Rg, wherein Rs and R9 are

optionally substituted C1-C6 alkyl 24 (wherein the optional substituent(s)

is/are selected from halogens, hydroxy, C1-C3 25 alkoxy and protected

hydroxglgirée ang/Bs 200 tdeszoerplg yidrgea,/ o176l k PoRGcanayel eedky |,
27 \N- i ' ,
T B R /et trom

whehelagpasscystiueptionaidysulegitderden Gatkloyérsseicyamin bptiswagljtuents

subsyj I rel I r

e BB B O i helogen(s),

halo@pﬂ@ﬁﬁ}!)@ﬂ%pﬁ%@lymlﬁ@s&m@éiarlmrt@ Wb svdRtI e nits Bl independently
SHHERP RS '_§6§R%fé’6ﬂgyoﬁéc§ﬁiﬁﬁ% direraipR2 %761'%%'3%?%&%?’ or

sub
CONHRY, wherein R7'is Ci-Cb alkyl or aryl), or ‘36 acetyl, trifluoro
or CREY hikdlyemimetiyl, o Rt anal kexYegaom forRaapd7/Ra oastithEted a 5-7

ring M8 TR BHEBRL RS BRI RIABH G SIS FRSMRED 3Bm(s)

are independently selected from nitrogen, oxygen and sulfur, 39 or R4 can

be af®pifERANJeISIREREIFIONLNI RGN 1AXYERE ARdeidéytle having

or R4 can be an optionally substituted 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;-C3 alkoxy,
cyano, C1-C3 perfluoroalkyl, C1-Cgalkyl or C3-Cg cycloalkyl, aryl or optionally
substituted aralkyl wherein the substituents are independently selected from
halogens, hydroxy, protected hydroxyl, C;-Csalkoxy, cyano, or C;-C3
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-Cg 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 Rg is aralkyl optionally substituted
with halogens, cyano, C;-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
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40 one or more hetero atom(s) wherein said hereto atom(s) is/are

| ly 41 selected from oxygen, nitrogen and sulfur, tg
W@g@);g&%gituems are 42 independently selected from hafaoaéfﬂ ,5004/ 001761

hydroxy, protected hydroxyl, CX3 alkoxy, 43 cyano, CX3 perfluoroalkyl,
CXe6ralisgens, Gadrdx gy proriked andrexAptorey kgAY edd@idalkyl of one

wherein the substituents are independently selected from 45 h_alog?ens, .
hydrSAnr s G RRLARARo Sy Ce RkYl ey Cegioatikvdr atylcy gationally substituted
perflyareal ihéréinnpethe R snReeuEIRa Byednaepiabia Spksicapdomopihalogens

racemates, pure enantiomers 48 or diastereoisomers, and solyvates of the

comPYRioe S RISAIREIRMI s Yhifhuefve PRKLIGHRAR 5 Ga tedATLRpANHR:

1) R5 or R6 is (:3-C6 cycloalkyl henyl substituted with acetyl,
kP ST PO SIS FORBNTD. 51 acotamido or )

when R5 and R6 together form a 5-7agnembered ring with or 52 without
one or more heteroatoms whagein thg hetero &om(s) are selected from
53 nitrogen, oxygen and sulfur or 5 or R6 is aralkyl optionally
substituted 54 with haloge yano, CitC6 algyl,\i-C6 halogenated alkyl

heterocycle having one or
substituents are independetitily selected fronfik62 WO 2004/106299

PCT/IB2004/001761 57gfalogens, hydraxy, protected hydroxyl, Ci-C3
alkoxy, cyano, perfluoroalkyl of ong O\é@ﬂ‘?tlrbree carbon atoms, C 1-C6

alkyl, C3-C6 cycloalkyl, aryl, or optionally substituted 59 aralkyl (wherein
the AIHRAATEIRSHIRHMS asrERiRLD 8t Rt ERaeR AR Y RE R R SO BLeS,

hydrenyeREpéerdeshiavel Pty hdreRs atRKEnaNabMerS, GiaStSreoisomers,
perfluoroalkyl)). 1 2. A com@oun_d having the structure of Formula b, 2 F\\

3 ICPeiRROIBES PRABIES AL MICES W Elmaceutically acceptable salts

'OH

pharmaceutically acceptable solvates,
OH OH O .
Y = /\)\MOH or — @]
0]

R; is C1-Cg alkyl, C3-Cg 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;

R3 is optionally substituted C;-Cg alkyl or C3-Cg cycloalkyl (wherein the
substituent(s) is/are selected from halogens, hydroxyl, C;-C3 alkoxy, and protected
hydroxyl); Rz can also be -NRgR7 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);

R4 is NHRg [wherein Rg is selected from aralkyl, CONHRg (wherein Ryq is aralkyl),
CSNHRg (Wherein Rg is C1-Cg alkyl, aryl or aralkyl)]; -COR1o (Wherein Ry is
selected from hydroxyl and —NR11R1, (wherein Ry; and Rj, are independently
selected from hydrogen, alkyl, aryl, Cs-C; cycloalkyl, aralkyl and Ri; and Ri»
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substituted phenyl (wherein the 12 substituent(s) is/are selected from

haloiRdr Férm Blkymexrecanth§hithohs aerfbreraaienal Addrgatsm(s) wherein
optionallﬁbstituted phenyl (wherein the substituentF([s) is/are selected

fromiNgs REFEFRGIAIBER) | K pIRRIRCENHY LGRS HEM s'FPgEN,  Oxygen and
optiepahuspgttuted Ci-C6 alkyl or C3-C6 cycloalkyl (wherein the 17
substituent(s) is/are selected from halogens, hydroxyl, Ci-C3 alkoxy, and

proteiad HBlhy@rxgh-RIAkagn alsches NRdTkwhesiiokafyasdosiitaed aryl or
optionall bstituted Ci- 19 C6 alkyl (wherein the optipnal substituent(s) ..

o ert QAT R ATy 1 Acb) CBeLhfofePtonaly
hydrephgiit@idoRa, i€ NHIRSB [wherein tRe ssisstiaciad tennaspliadeyNEIRIed from
herein R9 is aralkyl 2 CSNHR9 (wherein is Cj-C6 alkyl, aryl or .
O br T e Y 30 25 Ge EORAT ot K BotL e amino,

-NRadgqylIi2 ttvheremdiyd antiGRA2; ateoxytependdntly 24 selected from
hydrogen, alkyl, aryl, C3-C7 cycloalkyl, aralkyl and Ruu and R12 63 WO

. 200 1damR8 RCTH& 200110 0lanell BhdometRersfphen gl substinibed e thirame or
with 206, o p:é)rﬁsoptional heteroatom(s) wherein 26 the heteroatom(s)
is/are indepe geritly selected from nitrogen, oxygen and 27 sulphur); and

28 : : 6. evelo i ’
ey e B P SN % o
cyaroospiigerny agdnsubstituted Ci-C6 alkyl (wherein the substituents are

independently selected from 31 hydroxyl, protected hydroxyl, and
- halo§eFfEN LRt apeaRdinadsritlad hiinerriBRidednfluginnbeditethyl and
Ci-C6 alkoxycarbonyl. 1 3. A compound according to claim 1 wherein Ri is

: pher@@ﬂ@ﬁﬁﬁ@éﬁ%ﬁ@i%@Gﬂaiiﬁﬂd’fléerﬁﬁiBJj@Hé.P%e”y" Rs and Re are
respectively, hydrogen and phenyl substituted with acetyl.

A compound according to claim 1 wherein Rg is 2-acetylphenyl.
A compound according to claim 1 wherein Rg is 3-acetylphenyl.
A compound according to claim 1 wherein Rg is 4-acetylphenyl.

0. A compound according to claim 1 wherein R, is phenyl, Rs and Rg are
respectively, hydrogen and phenyl substituted with one or more alkyl of from one

to six carbon atoms.
1. A compound according to claim 1 wherein Rg is 2,4-dimethylphenyl.
2. A compound according to claim 1 wherein Rg is 4-hydroxymethyl phenyl.

3. A compound according to claim 1 wherein Ry is phenyl, Rs and Rg are
respectively, hydrogen and 4-(methylsulfonamido)phenyl.

14. A compound according to claim 1 wherein Rz is phenyl, Rs and Rg are

respectively, hydrogen and 4-(acetamido)phenyl.
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whereln R2 IS phenyl R5 and R6 are 2 respectively, hydrogen and phenyl

sub |tuted with acet J 17.A com und laim 1 wherein

is 2 Fr o ”WB&L%‘HB §E%Bj§fﬂa %ﬁ& rﬁr(}v%eré‘?r?'ﬁé@@yc'oa'ky'
3- a@qiwmhmb td Gx Aagsunpangl according to claim 1 wherein R6 is
4-acetylphenyl. 1 10. A compound according to claim 1 wherein R2 is

phenydofRBoand REordmg teeRARtVAlNerBiIRIGeREEpheny! substituted

with one or more alkyl of from one 3 to six carbon atoms. 1 11. A
COW@&MﬁWW%@@#U&t@rWB?F%WnB@ |p,2,4-dimethylphenyl. 1 12. A
compound according to claim 1 wherein R6 is 4- hydroxymethyl phenyl.
13. A compound according to clai wherein R2 is phenyl, R5 and R6
are 2 respectively, hydrogenF%nd 4- methyl fonamido)phenyl. 1 14. A
compound according to claim 1 is phenyl, R5 and R6 are 2
respectively, hydrogen and 4-(4 164 WO 2004/106299
PCT/IB2004/001761 1 1 MpPo ording to claim 1 wherein R3
is alkyl of from one to si v oa{ﬁ(yl 2 of from three to six carbon
atoms. 1 16. A compound)aeeording to claRn 1 wherein R3 is isopropyl- 1
17. A compound havin%él e structure of Formula lb,2 3R\ _ 4/\Rz ICY
5 R4 Formula Ib 6 its pharmaceufoattyladbeptable salts, pharmaceutically
acceptable solvates, 7 tautomers, racemates, polymorphs, pure
enans@i@rsachatitelgaiscepiaide satitaphditeacedtivaibracse paecoliates,

wherein OH
tautomers, racemates, polymorphs, pure enantiomers, diastereoisomers, metabolites,

prodrugs or N-oxides wherein

OH
OH OH 0 -
Y = MOH or o
]

R1, Rz, Rzand Rscan be 4-fluorophenyl, phenyl, isopropyl and hydrogen,
respectively;

R, is C;-C, alkoxycarbonyl, optionally substituted C;-Cg alkyl (wherein the
substituent is hydroxy or protected hydroxyl), NHRg [wherein Rg is selected from
SO,Rg, CORg or CONHRg (wherein Rg 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 18, wherein R; is phenyl substituted with one or

more fluorine.

The compound according to claim 19, wherein Ry is 4-fluorophenyl.
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substituent is hydroxy or protected hydroxyl), NHRs [wherein Rs is

2L e o R AL aMOE LS B AR S Bvgiogen.

subgiipeesieith one or 2 more halogen. 1 19. The compound according
to claim 18, wherein Ri is phenyl substituted with one or 2 more fluorine.

22.1 2G:hEhemphiRe UBEhAAAGAIBRIA 2aUmeAdn RhRreindRiaky-fluorophenyl.
65 WO 2004/106299 PCT/IB2004/001761 1 21. The compound according

23.10 CigiEcAh Wuhﬁf%%d?&@"'@ Ratrare PheéeiRRd |§Y§Hﬂ@99l 2 respectwely
122. The compound according to claim 2, wherein R3 is'C1-C6 alkyl.

24.23. TheSApBmNsLasemg R ImI2IMKeteilrERINADR Wﬁ’é?@?ﬁ’ﬁm]ls%’ydroxy

The compound according to claim 2, wherein R4 is -C RlO wherein Rio

25.1S NYQE0XYmb o%ﬁdTa‘&Eo‘F%g?d’E%nﬁ?CzOWH%@eiﬂ RAD SRS HILRA 'F‘( is NR1;R1,
-COR10 wherein Rio i 11R12 2 (wherein R11 and R12 together form

> ('Wbmergd”m@ VRith togelis! i 5Fﬂ'@mﬂb3fhétﬁr©amm(9pe\/hemme optional
the h dependently selected from pitre
and! su S%En)(ééh%fﬁﬁ é@%ﬁp%%n QS cﬁi‘g tg\(i?ﬁend ﬁvﬁ%@g,rzge@j?’&% nitrogen,

-CQRﬂt@eWhmigunpﬂm)ls NR11R12 2 wherein Ruu and R12 together form
morpholinyl. 1 27. The compound according to claim 2, wherein R4 is

26.-CORE Curheseinl RIddigingRid Riain 2 whisseiin Rl JsartOrLe Whe RIInER fPINR 11 R 1
plperldlnyl 1 28. The compound according to claim 2, wherein R4 is
dﬁ@@w@neﬁﬂﬂm@gﬁfh%ﬁm"@% #B¥} R11 and R12 are

respectlvely hydrogen and Ci-Cio alkyl. 1 29. The compound accordin
21. clauﬁh@@OWH@HeﬂwaMrélD@@F@Wéﬁ/@ﬁ{%&@ NKAR R YPee{Difedin 11_R12

and L AR EFRER MBIt RUAFA9E BigaHIRRINY !

28.  The compound according to claim 2, wherein R4 is =COR1o wherein Ryg is NR1;R12

wherein Ry; and Ry, are respectively, hydrogen and C;-Cyg alkyl.

29.  The compound according to claim 28, wherein R4is -CORypwherein Ryg is NR11R12

wherein Ry; and Ry are respectively, hydrogen and methyl.

30.  The compound according to claim 2, wherein R4is -CORypWherein Ryg is NR11R12

wherein Ry; and Ry, are respectively, hydrogen and aryl.

31.  The compound according to claim 30, wherein R4is -CORygWherein Ry is NR11R1,

wherein Ry; and Ry are respectively, hydrogen and phenyl.

32.  The compound according to claim 2, wherein R4is -CORyowherein Ry i1s NR11R12

wherein Ry; and Ry, are respectively, hydrogen and aralkyl.

33.  The compound according to claim 32, wherein R4is -CORygwherein Ry is NR11R1,

wherein Ry; and Ry, are respectively, hydrogen and benzyl.

34.  The compound according to claim 2, wherein R4 is —COR1oWherein Ryois NR11R1,

wherein Ry; and Ry, are respectively, hydrogen and Cs-C; cycloalkyl.
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wherein R10 is NR11R12 2 wherein R11 and R12 are respectively,
hydrogen and phenyl. 1 32. The compound.accordi claim 2, wherei
35. o T i SHTFTIOE 30 R TR B i e RS B MR
resRERivRIR DYMHPBE nANG iyl Bydrohen cothpriloitkagicording to
claim 32, wherein R4 is -COR10 wherein R10 is NR11R12 2 wherein R11

36. andTRd B IQRPEEHEiNg Ry draeen amdroprryis NBrR; iR ook aghlkyl.
according to claim 2, wherein R4 is -COR10 wherein R10 is NR11R12

37.wh efﬁérb&ﬂ\ﬂoﬁﬂél &R AR FEIPARTIZE WHBYEHPRSHS N}‘J’F&@vﬁéhm’ﬁgﬂ%ﬁhzyl.
66 WO 2004/106299 PCT/IB2004/001761 1 35. The compound according

38. to__dﬂiﬁ‘céﬂwzpwm atedrding 16 SRHO WRIRA R N%%F@n RYEEBNHR,

Rii and R12 are respectively, hydrogen and cyclohexyl. 1 36. The
comilieidl Redopdtieyto claim 2, wherein R4 is NHR8 wherein Rs is
aralkyl. 1 37. The compound according to claim 36, wherein R4 is NHR8
39. wherbircaB[isundraeghrdirggo Thaing Sthpiatiel Bz ds diftReod1gien Ravh ERQNHRS

R4 {/%/h’éereB wllg%renig Il?s is CONHR9 2 wherein R9 is aralkyl. 1 39. The
compoun(g a@corc?lngt'o claim 38, wherein R4 is NHR8 wherein Rs is

CONHR9 2 wherein R9 is benzyl. 1 40, Theca d according t i
0.5 e SRR e B2 ek e e el e R
froniyReréif RiKYseertcarfiontaiod; Ak, dfyeapenirdkyid according to claim

40, wherein R4 is NHR8 wherein Rs is CSNHR9 2 wherein R9 is selected

41, fronTReediMbaunerxcaringat e¥irk 46 WHiecho RPWNIYRCRHREEINORPISIBBNHR,
17, wherein R4 is C1-C2 alkoxycarbonyl. 1 43. The compound according

to cyered? Raireselretedfromeweibyl ey gncibenzythe compound

according to claim 42, wherein R4 is ethoxycarbonyl. 1 45. The compound

42. accohsifaneashiceprditiie mara 14 opiRsak IR i té;ﬁﬁztéﬁf@.&lc@@%ld/l 2
wherein optional substituent is hydroxy. 1 46. The compound according to

43. clairhasompevatharcoidingioglay dhyihered7 R tienaeihipyoai@ctording to
claim 45, wherein R4 is 2-hydroxyethyl. 1 48. The compound according to

44. clairthasompevaiharcigi BIHY dlaiay deb where ind ik etboxypahiadyiccording
to claim 17, wherein R4 is NHR8 wherein Rs is selected

45.  The compound according to claim 17, wherein Ry is optionally substituted C;-Cg alkyl

wherein optional substituent is hydroxy.
46.  The compound according to claim 45, wherein Ry is 1-hydroxyethyl.
47.  The compound according to claim 45, wherein Ry is 2-hydroxyethyl.
48.  The compound according to claim 45, wherein Ry is 3-hydroxypropyl.

49.  The compound according to claim 17, wherein R4 is NHRg wherein Rg is selected
from COCHj3, COPh, SO,CH3, SO,Ph , CONHCH3and CONHPh.

50.  The compound according to claim 17, wherein R, is optionally substituted C;-Cg alkyl
wherein optional substituent is protected hydroxyl selected from the group consisting
0f-OCHjs, -OC;,Hs, -O-n-propyl, -O-i-propyl, -O-cyclopropyl, -O-CH,OCHj, -O-
cyclopentyl, -O-cyclohexyl, -O-benzyl, -O-chlorobenzyl, -O-methoxybenzyl, -O-
phenyl, -O-chlorophenyl, -O-COCHjs, -O-COC;Hs, -O-CO-benzyl, -O-CO-phenyl, -O-
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from the group consisting 3 of-OCH3, -OC2H5, -O-n-propyl, -O-i-propyl,

-0-cyelopropyl, -O<C 3,.-04 ntyl, -O-cy, |, :0-benzyl,
o R e e, S R R -
-O-@Q@H‘L’éheﬁ%rpOCZH& -O-CO-benzyI, -O-CO-phenyI, -0- 67 WO
2004/106299 PCT/IB2004/001761 6 CO-pyridinyl, -O-CONH-phenyl,

51.-O-AQhdrhaebticel - &bEntmie dimyb faeorBpalikeo bramenyihdr&a the salt is

pharmaceutically acceptable salt of a compound of claim 1,wherein the
saltSeleotesbferTe g, $HIHM, BOERSHND SEASSTINMAGNBAINAY, AHAG AR UM,
in o Nino.acid .y y . ialky!
R o SRR at o
phatmacsiltivalig Abtestyb usamofeclaim 51, wherein the salt is sodium
salt. 1 53. The pharmaceutically acceptable salt of claim 51, wherein the

52. salt Thgphasnaceutiedl 1yl abdeplaidersatirof ataotish |y ecepdtede tHalsafi chaisal t.
51, wherein the salt is hemicalcium salt. 1 55. The pharmaceutically

53. acc&htgiiiersmiteatickiynabds pranés satt thfecksait ELhemeremghe salines @osasiuin salt.
56. The pharmaceutically acceptable salt of claim 51, wherein the salt is

54. henTiainghaatiacéubicallnecpépabiaceliit alyiraGlepihbiesait ediciainerbitalcium salt.
wherein the salt is N-methyl 2 glucamine salt. 1 58. A pharmaceutical

55. confiesitiameesupdsiiytectpeisiesaticH iapietivehariaung efleighemimagnesium
compound of claim 1 together with a pharmaceutically acceptable carrier,
exc?ﬁﬂént or 3 diluent. 1 59. Use of a compound of claim 1 for the
manufacture of a medicament for the treatment 2 of a disease selected

56. fronl R RABIRFABIaHY R6cePeRIn salPbLldmel whyaiktngisdbicBemizing salt.
related disease, cerebrovascular disease and cardiovascular disease. 1

57.60. UkehbatmacegHipdyinereriablasnlsy faité munereisiiessitds N-methyl

me -ﬁﬁgﬁ‘ﬁ'ﬂ%f |tthe 2 treatment of a disease selected from the group
consisting of cholesterol-related 3 disease, diabetes and related disease,

8. B RS o YRR et ATl b e oG R
compound of claim 1 together with a pharmaceutically acceptable carrier, excipient or

diluent.

59.  Use of acompound of claim 1 for the manufacture of a medicament for the treatment
of a disease selected from the group consisting of cholesterol-related disease, diabetes

and related disease, cerebrovascular disease and cardiovascular disease.

60.  Use of the composition of claim 58 for the manufacture of a medicament for the
treatment of a disease selected from the group consisting of cholesterol-related
disease, diabetes and related disease, cerebrovascular disease and cardiovascular

disease.

61.  The use of claim 60, 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,
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peripheral arterial disease, 68 WO 2004/106299 PCT/IB2004/001761 5
coronary heart disease, myocardial infarction, cerebral infarction .

o Oy Bt e A A e e 3D AL . garcil
ostenpaiesisutdiReRsteRpRNiR, Alandmer BrdissisnosisodofRisldeldsestdopenia,
claim 61 wherein the disease is hyperlipidemia. 1 63. The use of claim 61
whelH & E/S8AS%Ss hypercholesterolemia. 1 64. The use of claim 61

wherein the disease is hyperlipoproteinemia. 1 65. The use of claim 61

62-Whe?@?rﬂﬁ‘?@ﬁ%@ﬁb@hWﬁ?ﬁé’ﬂt&l%ﬁ@ﬁ%ﬁﬁyp%'BBdem'é-use of claim 61
wherein the disease is hypertension. 1 67. A process for the preparation

63. of chRepisand deirbphulbesai, the diseasedeivRasholasteiplemia, 2 3 their
pharmaceutically acceptable salts, pharmaceutically acceptable solvates,

64. 4 taliberies of FAvanEtvdIepIIY he Aispasp if Bypedinapisseinemia.
diastereoisomers, metabolites, 5 prodrugs or N-oxides wherein 6 Ri is

65. Ci-Ohetegl vOdame @y vibendyl flr bprisaisipynepsiglyeadigirelay| (wherein the
7 substituent(s) is/are selected from halogens, Ci-C6 alkyl, cyano and

66. Ci-J38usedictataléd/ e Rin ihopisersally Byhateosem phenyl (wherein the
substituent(s) is/are selected from 10 cyano, acetyl and optionally

67. substipnoeessfoirtby; prapRatisropticomafigusulsftfotedi@iXTE alkyl or C3-C6
cycloalkyl (wherein the substituent(s) 12 is/are selected from halogens,
hydroxyl, Ci-C3 alkoxy, and otectegl hydroxyl); R3 13 can also be

-NR6R7 wherein R6 aﬁsthY re optionally sulistituféd CRIC6 alkyl
(wherein 14 the optional $Ubst (s)As/arelselected fr‘hm halogens,
ted iydroxyl); 0

hydroxyl, Ci-C3 alk nd 15

By
By
Formula XTh o O gH

Rd Forvmla Thwherein ¥ = o

their pharmaceutically acceptable salts, pharmaceutically acceptable solvates,
tautomers, racemates, polymorphs, pure enantiomers, diastereoisomers, metabolites,

prodrugs or N-oxides wherein

Ry is C1-Cg alkyl, Cs-Cg cycloalkyl, or optionally substituted phenyl (wherein the
substituent(s) is/are selected from halogens, C;-Cgalkyl, cyano and C;-Cs
perfluoroalkyl);

R, is optionally substituted phenyl (wherein the substituent(s) is/are selected from

cyano, acetyl and optionally substituted amino);

Rs is optionally substituted C;-Cg alkyl or C3-Cg cycloalkyl (wherein the substituent(s)
is/are selected from halogens, hydroxyl, C;-Cs alkoxy, and protected hydroxyl); Rs
can also be -NRgR7 wherein Rg and Ry are optionally substituted C;-Ce alkyl (wherein
the optional substituent(s) is/are selected from halogens, hydroxyl, C;-Cs alkoxy, and
protected hydroxyl);

69



16
17
18
19
20
21
22
23

24
25
26
217
28

29

30
31

32

33

34

35

36
37

38

39

40

WUNJLUILUWelTiIL T2 1] _yu U/\_y A P Wil wiua i _yu Ul\_y l LI B ) N l LA A ]

selected from 18 alkyl, aralkyl, SO2R9, COR9 or CONHR9 CSNHR9

o B AT R B i e o
andsRiktitacatingepansienty selreted ffyurbiawroqug glkmbraiyIR2#s G@ectéd from
cycloalkyl, heterocyclyl, aralkyl and R11 and R12 to Mqatee(ther form 5-7

oS R RRIC GRS BF N RN e e B WirorGinalkyl , aryl or

het (spis/ indep nt r _
and%gmﬂr gn%ﬁali% gghyderlggin bg\:@%(f:@? gﬁéyl %orrr%]gE é&%e (gf/%ﬁg\f‘%%i’bxyl and

optlbhﬁhiﬁlsLﬁW@&fﬁt@(Rarﬁlndthnaikfyllnﬁspﬁnd@iﬁwsﬂi@ctﬁlﬁbﬁﬂmé}ydmg@l alkyl, aryl,

selecgte(gl é?e sugﬂgﬁ&% ﬂ"gn UIQStéHée i %&ﬁe}o&#rjﬁyﬂs 7 membered

(whefe ituen n epend Selectedtfro ydro

pronenngedwﬂ\? m@lroxwh@eddpalmmnhs)é}oamqeﬁlwmmtlmdwamwmms) is/are
acetyl, trifluoromethyl and 28 C1-C6 alkoxycar 29 comprising: 30

ea PRI OB R OO TR e AL SO E Bt 1 to

give a 31 compound of Formula IVb; 32 33 f\i~ \ I R3 R5 /piV/pi\/ 34 R3

O vBol NI R drintar L e 95Thod. asipaallivay bsbtilseh i Agaralky
of FRyRavesh P Wi RYs R AT RERHRIYERY \%’%ﬁ‘o IptoranesmstRlited C;-

Formula Vib; 0 0 38 R3 VR5 R2CHO 39 Formula Rz 40 Formula VIb
R4 Cgalkyl (wherem the substituents are independently selected from hydroxyl, protected

hydroxyl, and halogen(s))], optionally substituted amino, acetyl, trifluoromethyl and
C;-Ce alkoxycarbonyl,

comprising:

reacting a compound of Formula 11 with a compound of Formula I11b to give a

compound of Formula IVb;

Formula Il Formula b

treating the compound of Formula Vb with an aldehyde of Formula V to glve a

compound of Formula Vlb;

R,CHO )Hﬁ‘\
Formula V

Formula VIb
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46 treatlng the compound of Formula VIlIb with a compound of Formula IX

togvea4 compoun 0 orm b; d484

N T SRR e i B s R Y B LB e
Forguaaothdebieerautompmind of Formula Xlb. 1 68. A process for the
preparation of compound of Formula XVa, 2 HHH 3 O 4 Rz Ri 5 MP

Formula XVa 6 0 OH OH OH R
R,CHO R
Formula VI

R Ra
R
Formula VIIIb

treating the compound of Formula V1I1b with a compound of Formula IX to give a

compound of Formula Xb; and

Formula IX

R Formula Xb

hydrolysing the compound of Formula Xb to give a compound of Formula XIb.

A process for the preparation of compound of Formula XVa,

g

Formula XVa

OH OH OH

Formula Ib, wherein R, =-COOH, Rs=H , Y = /\/K/k)\o

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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diastereoisomers, 10 metabolites, prodrugs or N-oxides wherein 71 W
2004/1.06299 PCT 04/001761 11 Riis Ci-C6 alkyl, C3-C6 cycloalkyl

or oGl AR AT o Gt etapay S i BHRERISto o
indepeadanititreigcied ftepririnuesseStdionindl ean el alid/ChgRo and
perfluoroalkyl); 14 R2 is optionally substituted phenyl (wherein up to three

sub@ﬂit@éﬁ?ﬁ% 9atbendently 15 selected from cyano, acetyl, or
optionally substituted amino, wherein up to two amino 16 substituents are

indepi ABHayalv sebstitatrhpasny b(WRgEIE BRCe yeecuitsfitusnisgredpdependently
epEnCE OHPCH ; 10 e _
cycra St Aok 108! By RSHAGte e, Wikl two amino

hydsolstit@ntS aralkuiepeadanibyselettad fypdndiy (s ahkat R3Gs BRI, acetyl, or
Whe(ﬁE R6 @Ef R7 are optionally substituted Ci-C6 alkyl (wherein the 21
opti% TSt 8 q(s) is/are selected from halogens, hydroxyl, Ci-C3

o T e A —

29 RarsudatetefhergingBR=h anstyR 45, -CQARGIY 3238 Hrotive@rg@roRgyner

of Formula XIVa, which on further hydrolysis gives a compound 31 of
Forpula X\¥ar1wierein Rg and R; are optionally substituted Cy-Cg alkyl (wherein the

optional substituent(s) is/are selected from halogens, hydroxyl, C;-Cs alkoxy, and

protected hydroxyl);
comprising:

hydrolyzing a compound of Formula Xllla

q-b/ Formula Xllla
@)

Formula Xa wherein Rs=H and Rs= -COOCH;
to give a compound of Formula XIVa, which on further hydrolysis gives a compound

of Formula XVa.
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acceptable salts pharmaceutlcally acceptable solvates 8 tautomers,
racemates ure epantiomer. ster, mers, metabolites,
o o e B R eI R B o oycioniiol. or

optionally substituted phenyl (wherein the 11 substltuent(s) is/are

substituent(s) 16 ¢
and protected hydrgx
are optionally substi ein ok8 the optional

substituent(s) IS/R!GE reﬂ%%j fr\%yg (%gen/s\byld(g)&/@-CS atkoxy, and
19 protected hydroxy§ |s acetyl, C1-C2 alkoxycarbonyl, optionally

substituted C1-C6 alkyl (wherein the 21 substituent is hydroxy or
prof@eteanayaresytical resgnipRlfcsAl R PRaEBRSEHEIg FHyrACCEPtaty SadyalRsl,
S02R9, COR9 or CONHR9, CSNHR9 (wherein R9 is C1-C6 alkyl, aryl or

23 dxatRyy)ysR4ceanatats pdymQOIR 10U (evbraiioRerS), astderaisdrhessy metabolites,
hydroxyl and - 24 NR11R12 (wherein Ruu and R12 are independently

selqguteniugeor Nrdxigmswiakeih aryl, 25 C3-C7 cycloalkyl, heterocyclyl,
aralkyl and Ruu and R12 together form 5-7 membered 26 ring with one or

natbe ey VO D BLE, OB HUE el i e

200&1&9@8&&@%74?@5%%@%%%@%@ @lm%ﬂgpﬂyﬁo%ﬁoe@gy@r
C3-C6 cycloalkyl, optionally substituted aryl or aralkyl

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-Cg cycloalkyl (wherein the substituent(s)
is/are selected from halogens, hydroxyl, C;-Cs alkoxy, and protected hydroxyl); Rs
can also be -NRgR7 wherein Rg and Ry are optionally substituted C;-Cg alkyl (wherein
the optional substituent(s) is/are selected from halogens, hydroxyl, C;-Cs alkoxy, and
protected hydroxyl);

R, is acetyl, C;-C, alkoxycarbonyl, optionally substituted C;-Cs alkyl (wherein the
substituent is hydroxy or protected hydroxyl), NHRg [wherein Rg is selected from
alkyl, aralkyl, SO;R9, CORg or CONHRg CSNHRg (wherein Rg is C;1-Cg alkyl , aryl or
aralkyl)]; R4 can also be -CORy (wherein Ry is selected from hydroxyl and —
NR11R1, (wherein Ry; and Ry, are independently selected from hydrogen, alkyl, aryl,
Cs-Cy cycloalkyl, heterocyclyl, aralkyl and Ri; 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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substituted amino, acetyl, trifluoromethyl and 32 C1-C6 alkoxycarbonyl,

33 comprising: 34 reacti C und of Formuyla XVl with, a compound

ot oM e ool TR T R T
R3/Jfmépe fratmslddniwienid 28 s@8ctearfrataiMténd, Byad® btionaldy$ikstiuted Cy-

reactin%fthe compound of Formula XIX with a compound of Formula VII to

giveaalky | YRpIBLINGGs UBSHIHESS R5e, Indenendrntly Splactaddram Pyehaud prptected
VP 2y ARRy I PR 8 ,ﬁiHW%BQ@tﬁ%H‘QﬂH&%&E@WfﬂH%MWOand

a compound of Formula X to yield & 48 compound of Formula XXI; 4
aBUCoCealBaycartnyl~- Nk O Formula IX 51 R1 52 Formula XXI 74

comprising:

reacting a compound of Formula XV11I with a compound of Formula V to give a

compound of Formula XIX;

Formula XVIII H R

Formula X1X

reacting the compound of Formula XI1X with a compound of Formula VIl to give a

compound of Formula XX;

’ O/\Q
R,CHO
Forrlnula Wil R
R

Formula XX

treating the compound of Formula XX with a compound of Formula IX to yield a

compound of Formula XXI;

~ A A
AN AN
HN 0 O/\ - )
R
R

Formula IX

Formula XXI

4
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correspondlng acid chloride; 59 reactlng the acid chloride form of the

conthaty B aaliR rsentah EETES Kl e Bl b o

111 a-R 66 p4p Xa 67 68 hydrolyzing the sQmpound of Formula Xa to
[ Z d ha'% the structure
6 wherein 7 R2 is
optionally substitutedt¥henyl [@hareimthe sthstituent(s)islare selected
from 8 cyano, acetyl and opftiQn substituted amino); and® R3 is
optionally substituted Ci-g8 alky{ or C3-C6 cycloalkyl (wherein the
substituent(s) 10 is/are selected rom halogens, hydroxyl, C1-C3 alkoxy,
and protected hydroxyl); R3 11 can s BE1aNREIR7 wherein R6 and R7
are optionally substituted C1-C6 alky I>gghereln 75 WO 2004/106299
PC TR/ CrsPOLPG IRE Bﬁﬂ&iﬂé Héﬁtﬂ“@rﬁ@éﬁe@%é'%%@@éﬂﬁ?;

halogens, h%droxyl Ci-C3 alkoxy, and ) _
reacting the acid chloride form of the compound of Formula XXII with an amine of

Formula Illa to give a compound of Formula Xa; and

. Q@w

Fomuallla
Formula Xa

hydrolyzing the compound of Formula Xa to give a compound of Formula XIb.

A compound having the structure of Formula XIX,

Formula XI1X

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;-Cg alkyl or C3-Cg cycloalkyl (wherein the substituent(s)

is/are selected from halogens, hydroxyl, C;-Cs alkoxy, and protected hydroxyl); Rs

can also be -NRgR7 wherein Rg and Ry are optionally substituted C;-Cg alkyl (wherein

75
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from 7 cyano, acetyl and optionally substituted amino); and 8 R3 is

optl ally.substitu Ik alk erei

oL R LT S R B D ot oy, and
andpp@ma@tﬂqi/bmy] yl); R3 10 can also be -NR6R7 wherein R6 and R7

are optionally substituted Ci-C6 alkyl (wherein 11 the optional

71. SubalifineriSTiptRE RGIgaIRsh P ECORIBE RIS BsHANId YAXC3 alkoxy, and

12 protected hydroxyl) 13 comprising: 14 reacting a compound of
Formula XVIII with a coppoung of Formula V; 1516 R30/1R2CHO 17
Formula V Formula XVII 18 9 to give a compound of Formula XIX
Avarocess for the preparation
N ? Ri Formula XX76 WO
2004/106299 PCT/1B2004/8Q1761 5 whegein6 Ri is Ci-C6 alkyl, C3-C6
cycloalkyl, or optionally $ibstithted phenyl (wherein the

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;-Cg alkyl or C3-Cg cycloalkyl (wherein the substituent(s)
is/are selected from halogens, hydroxyl, C;-C3 alkoxy, and protected hydroxyl); Rs
can also be -NRgR7 wherein Rg and Ry are optionally substituted C;-Cg alkyl (wherein
the optional substituent(s) is/are selected from halogens, hydroxyl, C;-Cs alkoxy, and

protected hydroxyl),
comprising:

reacting a compound of Formula XV1II with a compound of Formula V;

M R,CHO
R O/\Q Formula v
Formula XV11I

to give a compound of Formula X1X (wherein R, and R3 are as defined).

A process for the preparation of a compound of Formula XX,

R OAO

Re

R
Formula XX7¢



10

11
12
13
14
15

16

17

18

19

20

21

22

73.

'JUU\JI.II.U\/IIl.\Q} IViEAl v JulTuwuwilivlua 1mTvin e S \.;_yul Yy M\J\/Lyl Al Tua UPEIUIIMII] -

substituted amino); and 11 R3 is optionally substituted C1-C6 alkyl or
CB% efé/idoalkyl (wherein the substituent(s) 12 is/are selected from

hal ,nhydroxyl, C1-C3 alkoxy, and protected hydroxyl); R3 13 can

alsqpe - R7 wherein R6 and R7 are optionall bstituted C1-C6 alkyl
e AR i YR oSG R Al e e
hydégﬁﬁiﬁﬁt@iﬁﬁfﬂé’l’e@@d fﬂ&rﬂﬁ@!@j@ﬁ’ﬂ 0)/@&&11(91, t@a@@raumi@ipqg 17
reacting a compound of Formula XIX with a compound of Formula VII 18

19R ¢dMbrmula VIl 20 H 21 Formula XIX 22 to give a compound
of Formula XX. 1 73. A process for the preparation of a compound of

Forful& opsenally substisitecopbeny Itwhereiprinf fbEHe iwh el sereoted from

or SR R SRR, sy e

Selqgiqd JroBhAR 9Bt Ruted T 2N HrRAAY el I TRREM R 8 Sitituent(s)
is/are selected from halogens, hydroxyl, C;-Cs alkoxy, and protected hydroxyl); Rs
can also be -NRgR7 wherein Rg and Ry are optionally substituted C;-Cg alkyl (wherein
the optional substituent(s) is/are selected from halogens, hydroxyl, C;-Cs alkoxy, and

protected hydroxyl),
comprising:

reacting a compound of Formula XIX with a compound of Formula VII

R,CHO Rs 0]
Formula VI
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

"7
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substituent(s) 13 is/are selected from halogens, hydroxyl, Ci- C3 alkoxy,

avo Boioniany A Larcrta PR Rk GMBTA sacsi G aRyT GRerein e
subsiiisigitiR) dpigkeseireted ﬁmmHaaigmnsW@mwl cfne 3ralixg, and

16 protected hydroxyl), 17 comprising: 18 treating a compound of Formula
XX BAEHULBHBBUN of Formula IX 19 20 O O OBu O~ 21 HiN~~~~~ 0

Formula IX Rz 22 Rt 23 Formula XX 24 to yield a comE)ound of Formula
XXIW@\M@%UM@@@@@@@W@M%&V@M% gubstityeny &b%@@ssﬂﬁcfﬁ@ from

Prepgsay ﬁb&&%ﬁ%@g&ﬂggﬂf g dir kﬁ i@ © O O[Bu 3 HO 4 R2

R1 Formu 5w RlisC C3-C6 cycloalkyl, or

o AR e G R RS BRSE Ruent(o)
optiisfetpedatistitirten htegeyis(ienmiyl Hi:- 6y iy ts) pejtacicsthydreryl): Rs

frorrt]:an1 gls%/ Be Nﬂ%ﬁ?" QI%IO éoarr]]?ll 7Saur<ta) %tf) %ﬁa I?Tﬁggtﬁuetlgéj C;-Cs alkyl (wherein

the optional substituent(s) is/are selected from halogens, hydroxyl, C;-Cs alkoxy, and

protected hydroxyl),
comprising:

treating a compound of Formula XX with a compound of Formula 1X

O
H N
Formula IX

Formula XX

to yield a compound of Formula XXI.
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and R7 are optlonally substituted CI-C6 alkyl (wherein 14 the optional

P R AR o e,

Formula XXl 18 19 O 20 ~1\21 R1 22 Formula XXI 23 to give a
compound of Formulg XXII. 1 59 WO 200 06299 PCT/1B2004/001761
1 75. A process for thg prepayation of afomp Bryrmula XI, 2 0 R3
OH OH OH 3 R#Q'R6 Z 5R1 Hormul XI6 OHOHOH7
Formula | wherein Rq = [ Y = &8 itS¥eCtore-forms; phamnaceutically
acceptable salts, phar ically acceptable 9 solvates, prodrugs,
metabolites, polymor%ﬂhs taytomers, racemates, pure enantiomers, 10

diastereoisomers or N- omdeglv'.ggﬁr(ﬁg;(%} Ri can be Ci-C6, C3-C6, or
optignaysubstituted phenyl (wherein up to three

R is C1-Cg alkyl, Cs-Cg cycloalkyl, or optionally substituted phenyl (wherein the
substituent(s) is/are selected from halogens, C;-Cgalkyl, cyano and C;-Cs

perfluoroalkyl);

R, is optionally substituted phenyl (wherein the substituent(s) is/are selected from

cyano, acetyl and optionally substituted amino); and

Rs is optionally substituted C;-Cg alkyl or C3-Cg cycloalkyl (wherein the substituent(s)

is/are selected from halogens, hydroxyl, C;-Cs alkoxy, and protected hydroxyl); Rs

can also be -NRgR7 wherein Rg and Ry are optionally substituted C;-Cg alkyl (wherein

the optional substituent(s) is/are selected from halogens, hydroxyl, C;-Cs alkoxy, and

protected hydroxyl),
comprising:

debenzylating the compound of Formula XXI

Formula XXI

to give a compound of Formula XXII.
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from cyano, acetyl, or optionally substituted amino, wherein up 16 to two
amino substituents are irﬁe egdentl select cEfrom CiC6 alkyl, C3-C6 17
eyt B o ENAN e AR T b8 Uy substiuted
Ci-C6 alkyl or C3-C6 cycloalkyl (wherein substituents 19 are
independently selgcted from halogens, hydroxyl, Ci-C3 alkoxy and

are optionally st
substituen srfis/are select
and protected hydroxyhs
PCT/1B2004/001R61 27 R5 and R6 are independently hydrogen, Ci-C6
alkyl or C3-C6 cycloalkyl, dhtionally 28 substituted aryl or aralkyl, wherein
the substituents are selectegdframpalogens, cyano, 29 optionally
substituted Ci-C6 alkyl (wherein up t@two substituents are igdepgndgntly
30 selected from hydroxyl proBé droxyl, and halogen(s)), loptignally
substituted™ %T‘HWH@?WWJ‘F@%RJMO two substitliénts &re independently
selected from S02R7, COR7, 32 or CONHR?, wherein R7 is Ci-C6 alkyl
or altgllaciprectafynstrimasnaeeetisally RN I8 Sakikphrcadsentitally rReemable

ot e E LSy P8 REre g e R e A pomers

35 nitastgmojsoxygeoraiad sidds yBHeund the pharmaceutically acceptable
salts, tautomers, racemates, pure enantiomers or 37 diastereoisomers,

andrsotuates Of GieCeCyporogtsonalpsubstiutedP et tivehpreivisio tthikré2

is phenyl only when (1) R5 or R6 is C3-C6 cycloalkyl or 39 phenyl

sub&fR Hr%é'%qwe&ﬁ&ﬂ?'w&!8%@&1{@%@998%%%@@%ﬁ)éé‘ﬂfbl8! boCs
aceb@mg&ﬁ@bwhen R5 and R6 together form a 5-7 membered ring with

or without 41 O0ne or more heteroatoms wherein the hetero atom(s) are

selggied fim RisRd RN hetRMashel GHBERTRIREE KBAtRRd%re

aralkyl optionally substituted with halogens,
independently selected from cyano, acetyl, or optionally substituted amino, wherein up
to two amino substituents are independently selected from C;-Cg alkyl, C3-Cg

cycloalkyl, acetyl, or sulfonamide);

R3 can be optionally substituted C;-Cg alkyl or Cs-Cg cycloalkyl (wherein substituents
are independently selected from halogens, hydroxyl, C;-Cs alkoxy and protected

hydroxyl);

Rs can also be -NRgRg, 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);
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[l Formula IV R6 49 50 treating the compound of Formula 1V with an

o RE e e BBl e R Sh s o, Sptionally
2004/867208 RA0LS2N0HARdréaLiRS ARtiteaiinarthe leorphunthalfogens, cyano,

Formula VI with an aldehyde of Formula VII to give a 57 compound of

ForRRiaNAlY. ystisger G raller €ResainS IPHE hia st RAtNHEN sy RipdeRensiently
Poraiiad iR HRRU BRREAS IR FRRTHRIUN 1B AiERAG LA Rked
Formula IX to give a 63 compound of Formula X; and
amino (wherein up to two substituents are independently selected from SO,R7, COR;7,
or CONHRy, wherein R; is C1-Cg alkyl or aryl), or acetyl, trifluoromethyl, or C;-Cg
alkoxycarbonyl, or Rs and Rg together form a 5-7 membered ring with one or more
optional heteroatoms wherein the hetero atom(s) are independently selected from

nitrogen, oxygen and sulfur,

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-Cg 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 Rg is aralkyl optionally substituted with halogens,

cyano, C;-Cgalkyl, C1-Cg halogenated alkyl,
comprising:

reacting a compound of Formula Il with a compound of Formula I11 to give a

compound of Formula I1V;

0 0
i i M
RsRsNH _Rs
Formula Il R N
Formula Il Formula IV Re

treating the compound of Formula IV with an aldehyde of Formula V to give a

compound of Formula VI;

R,CHO _Rs
Formula V |

81 Formula VI
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compound of Formula XVI, 20 R3OHOHOH H~30 4Rz 5HR1
Formula XVI 6 Formula | wherein, R4 =HI0 OHOHOH 7Y =08 its
lactone forms, pharmaceutically acceptable salt, pharmaceutically
acceptable 9 solvates, prodrugs, metabolites, polymorpps, tautomers, .

o RIS TR, GG W g R O KOLPBS o e
82 M\ 8PP IURGAI{1B2004/001761 11 Ri can be Ci-C6, C3-C6, or
optionally substituted phenyl (wherein up to three &2 substituents are
independently selected from halogens, Ci-Cg alkyl] cyano, or Ci-C3 13
perfluoroalkyl); 14 R2 can be optionally substitut hepi (wherein up to

three substituerfe& 15 independently'?selgf;t d fromcyano, acetyl, or
i ormula VI i |
optionally substiuted amino, wherein up

Formula V111

treating the compound of Formula V11 with a compound of Formula IX to give a

0 >
Rs

compound of Formula X; and

>< 0] 0 OtBu
S > /\/k/k)\
N =
AN
HZN /\)\MO RG/ \ N O
Formula IX
R
Ry
Formula X

hydrolysing the compound of Formula X to give a compound of Formula XI.

A process for the preparation of compound of Formula X VI,

o]
Rs OH OH OH
AN
N =
N 0
~
Rg
Ry
HO Formula XVI H
N
Formula I wherein, Rq = Ho/_Q/ \cl!/

OH OH OH

Y = /\/k/k)\o

its lactone forms, pharmaceutically acceptable salt, pharmaceutically acceptable
solvates, prodrugs, metabolites, polymorphs, tautomers, racemates, pure enantiomers,

diastereoisomers or N-oxides wherein
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independently selected from halogens, hydroxyl, Ci-C3 alkoxy and

pro cted y 21 R3 can also be -NR$R herein. Rs 9

ore Bpihahy Sosema E ORI S e aheout g B et
substiiott(ss iverdepteated jresrehedoaemhalghins, QG2 pkoxyr C1-Cs
and protected hydroxyl); 24 comprising: 25 83 WO 2004/106299
PCPREBIOMAYYT61 25 hydrolysing a compound of Formula XIil to give a

com ound of Formula XIV; 26 27 28\0 29\ R1 30 QK/ Formula XIII 0
REAME ORSieRalY shstiteackepenyk dvheseirypR TArsa sulistifgenss are

red%@(?eﬁ%%@%@@%ﬁ REFOLBHE A IR B Bl IRy vherein up
to two amino substituents are independently selected from C;-Cg alkyl, C3-Cg

cycloalkyl, acetyl, or sulfonamide);

R3 can be optionally substituted C;-Cg alkyl or Cs-Cg cycloalkyl (wherein substituents
are independently selected from halogens, hydroxyl, C;-C5 alkoxy and protected

hydroxyl);

R3 can also be -NRgRg, wherein Rg and Rg are optionally substituted C;-Cg alkyl
(wherein the optional substituent(s) is/are selected from halogens, hydroxy, C;-Cs

alkoxy and protected hydroxyl);

comprising:
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preparatlon of compound of Formula XI, O R3 OH OH OH RS ~N Rs N O

T e Sk

pharmaceutlcally acceptable 48 solvates, prodrugs, metabolites,
polymorphs, tautomers, racemgites, pure enantio ;
diastereoisomers or N-oxides | herein RO Ri canb
optionally substituted phéqyl :

independently select £C3 52
perfluoroalkyl); 53 R ubstltuted phenyl (Wheer up to
three substituents @ indgpéndeitly selected from cyano, acetyl, or
optionally substltu etami in @p 55 to two amino substituents are
mdepender)tl gfected from Ci-C6 alkyl -C6 56 cycloalkyl, acetyl, or
sulfonargée); $ Y )8ﬁ

O OtBu
\ 0
Formula XIV

reducing the compound of Formula X1V to give a compound of Formula XV; and

O OtBu
j \ 0

Formula XV

hydrolysing the compound of Formula XV to give a compound of Formula XVI.
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-NR$Rg wherein Rs and R9 are optionally substituted Ci-C6 aIkyI 61
(wh rein the nal substitue thSl)Bls/ar Fcted from halogens,
ARG 68 RN bFOIBRRAH GBS Re can be Rs 64
\N-R6 65 04 85 WO 2004/106299 PCT/1B2004/001761 66 wherein R5
and R6 are independentl%hydrogg{, Ci-Coalkylaw CH6 cycloalkyl, 67
optionally substltutag aryl yE wherejn thejsubstjtuents are selected
from 68 halogens, ¢ amb opt ly substituted &i-C yl (wherein up to
two substituents are¢69 independdntly Selectéd from hydfoxyl, protected
hydroxyl, and halogen(s)), gptioRally 70 substituted amino (wherein up to
two substituents are indepehdently,selected from 71 S02R7, COR?7, or
CONHR7, wherein R7 is akilaatkyl or aryl), or acetyl, 72 trifluoromethyl,
or CI-C6 alkoxycarbonyl, or R5 and R6 together fofin a 5-7 membered 73
ring with one or more opﬂixana@hqet;amaﬁgmgﬁer i e hetero atom(s)
are 74 independently selected from nitrogen, 8xygen and sulfur, 75 and
the pharmaceutically acceptable saltsptauigmers, racemates, pure
enantiomers or 76 diastereoi(sWolvates of the compounds of
Formula I, 77 with the pré’\?is'ot at 1I5"phenyl only when (1) R5 or R6 is
C3-C6 cycloalkyl or 78 phenyl substituted with acetyl, alkyl, cycloalkyl,
hydi1yalisd BidSanaREdGeR) aceiprifo At (Mahan iR anhReptable

together form a 5-7' membered ririg with or without 80 one or more
hetéﬁé\éatﬁmmd@mﬁnh@b@é@soMngpf&ém@d rResMatRsopeA, epantiomers,

oxygﬁgfagglé&ﬁ ol ﬁ)owgg%@] R6 is aralkyl optionally substituted

with halogens, cyano C| C6 halogenated alkyl, 83

ForR A PR gica < B ey &“éi‘gf?é%%ﬁ#ﬂe%ﬁ%“@'@”é%f&ﬁ IR

substituents are mdependently 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-Cg

cycloalkyl, acetyl, or sulfonamide);

R3 can be optionally substituted C;-Cg alkyl or C3-Cg cycloalkyl (wherein substituents
are independently selected from halogens, hydroxyl, C;-Cs alkoxy and protected

hydroxyl);

R3 can also be -NRgRg, 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);

Rscanbe Ry
\
N—Re

~{
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86 WO 2004/106299 PCT/1B2004/001761 0094 95 R1 CHO R3O/
Formula VI, R\ z R1 97 Formula XX 98 treating the, compound of
Bty R G SRR et T
ForaptieniKsGh&idutedriAt Biard (11 A &PGh @BsuBARUNES adRzlderidfden
IX R1 103 Formula XXI 104 debenzylatins%,;he compound of Formula XXI

to ghAOEERS YIRS GBI SHRSKkRd {5508 kY (Mseienieywe substituents are
independently selected from hydroxyl, protected hydroxyl, and halogen(s)), optionally

substituted amino (wherein up to two substituents are independently selected from
SO,R7, COR7, or CONHRy7, wherein Ry is C;-Cg alkyl or aryl), or acetyl,
trifluoromethyl, or C;-Cg alkoxycarbonyl, or Rs and Rg together form a 5-7 membered
ring with one or more optional heteroatoms wherein the hetero atom(s) are

independently selected from nitrogen, oxygen and sulfur,

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-Cg 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 Rg is aralkyl optionally substituted with halogens,

cyano, C;-Cgalkyl, C1-Cg halogenated alkyl,
comprising:

reacting a compound of Formula XVI1I with a compound of Formula V to give a

compound of Formula XIX;

0 0
o 0 R 5
M R,CHO
Rs 0 Formula V
H R
Formula XVIII Formula XIX

reacting the compound of Formula XIX with a compound of Formula V11 to give a

compound of Formula XX;
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give a compound of Formula X; and O 112 R3 O O OtBu RS\ RSR6NFI
113 Formula lll R~~ 114 Rz 115 R 1 FgrmulajX 116 hydrolyzing the

process for the preparation of comp
2004/106299 I?Efz@t‘|$‘3182004/001761 30
RZRi FormtAdWe Y Formula | wherein
4 5 its lactone forms, pharmaceutlcaﬁya eptable salt, pharmaceutlcally

acceptable Ry
Formula XX

treating the compound of Formula XX with a compound of Formula IX to yield a

compound of Formula XXI;

O OtBu
o @/\
H, N

Formula IX
Formula XXI

debenzylating the compound of Formula XXI to give a compound of Formula XXII;

O ><
Rs o~ Yo OtBu
HO —

N X

0

/

Ry
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 111 to give a compound of Formula X; and

T ¢

0] 0 OtBu
R5\

ReRsNH
Formula 11 Re/

N

/

1
Formula X

hydrolyzing the compound of Formula X to give a compound of Formula XI.

A process for the preparation of compound of Formula XI,
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from halogens, Ci-C6 alkyl, cyan, or Ci-C3 10 perfluoroalkyl); 11 Rz can
be optionally substituted phenyl (wherein up to three substituents are 12
independently selected from cyano, acetyl, or optionally substituted
amino, wherein up 13 to two amino substituents are independently
selected from Ci-C6 alkyl {C3-C6 L4 cycloglky!, agetylopr sulfonamide); 15

R3 can be optionaltyagubs tuted C1°C6 alkyl or OB-C6 ¢ycloalkyl (wherein
substituents 16 are indépen cted fropial S, hydroxyl,
Ci-C3 alkoxy and pﬁ@tected Zh droxyl): 18 R3 can also®e -NR$Rg,

wherein Rs and R9 are optjonally substituted Ci-C6 alkyl 19 (wherein the
optional substituent(s) is/aré sele&ed from halogens, hydroxy, Ci-C3 20
alkoxy and protected hydrexyl)a 2l 22 23 88 WO 2004/106299
PCT/1B2004/001761 24 R5 and R6 are independi;ntly hydrogen, Ci-C6
alkyl or C3-C6 cycloalkyl;:gmmauye;)&nsq@stiﬁu 1< | or aralkyl, wherein
the substituents are selected from halogens, cfano, 26 optionally
substituted Ci-C6 alkyl (wherein upto éwoggubstituents are independently
27 selected from hydroxyl, pWyl, and halogen(s)), optionally
substituted 28 amino (WHéI’ in Up tOtwo substituents are independently
selected from SO02R7, COR7, 29 or CONHR7, wherein R7 is Ci-C6 alkyl
or aiﬁX'Pa&ér%CﬁiNhsFrgﬂamﬁbdlyﬁ&b&@ol@@aﬂhﬂ%ﬁfﬁﬁ@&ﬂﬁblWd%&ﬁt‘aﬁle
R6 together form a 5-7 membered ring with one or more 31 optional
hetSpbEREE $AUINBTR tRreMates DD M@ IpnaidSlasierRaBMaEsc B iles
32 Q\iﬁ&%ﬁp, oxygen and sulfur, 33 and the pharmaceutically acceptable
salts, tautomers, racemates, pure enantiomers or 34 diastereoisomers,

< DR e (e Sp e TE s pAR R Sle g e

subsiisstiesbristradedyheatiertlgwelocty/ frinydralsgatiky C aBytkifio opanigjor C1-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-Cg

cycloalkyl, acetyl, or sulfonamide);

R3 can be optionally substituted C;-Cg alkyl or C3-Cg cycloalkyl (wherein substituents

are independently selected from halogens, hydroxyl, C;-Cs alkoxy and protected

hydroxyl);

R3 can also be -NRgRg, 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);
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aralkyl optionally substituted with halogens, 40 cyano, Ci-C6 alkyl, Ci-C6
halagen alkyl, 41 cogmprising: 42 reactin ompound of Formula.

v T et JGERE QR LS e Y L W e el pignally
XIXsfbbt e Dady#orarafRyC krEls e sobstiilant B3 S letiettioaimultyens, cyano,
XVIII R2 47 Formula XIX 48 reactinﬁ] the compound of Formula XIX with a

confPIaRd rseBRHRAG-fos Bl AVRET BB EUNCSHRSHVRNE SR irgepengigntly
51 R | | :
P e i sttted
con#ptnadvdterarbnIe Duesyhstiugs aip dudepesdentysetecitd ¥oam S@MREOR;,

00 &[EBI\MRS?\A%ePe% 9@%‘%’ C]QZG alkyl or aryl), or acetyl, trifluoromethyl, or C;-Cs
alkoxycarbonyl, or Rs and Rg together form a 5-7 membered ring with one or more
optional heteroatoms wherein the hetero atom(s) are independently selected from

nitrogen, oxygen and sulfur,

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-Cg 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 Rg is aralkyl optionally substituted with halogens,

cyano, C;-Cgalkyl, C1-Cg halogenated alkyl,
comprising:

reacting a compound of Formula XVI1I with a compound of Formula V to give a

compound of Formula XIX;

Formula XV H R,

Formula XIX

reacting the compound of Formula XIX with a compound of Formula V11 to give a

compound of Formula XX;

0 0
R,CHO Ry 0
Formula V1 H
Ry
R

1
Formula XX
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Formula XXII with an amine of Formula Ill and a coupling 65 agent to give

trea%aﬂiﬁ§§$ﬁ%9§?F°@£wﬂ%gf}@wam&3%9&%96&%?%@%@?%5%%%“

of FoermaldxXto give a compound of Formula XI. 72 90 WO 2004/106299
PCT/1B2004/001761 72 1 79. A process for the preparation of compound
of Formula XVla, 20+ R3 OH OH O Na 3 I-b 4

Formula IX

HZN

Formula XXI

debenzylating the compound of Formula XXI to give a compound of Formula XXII;

T ¢

0 0o OtBu

/

Ry
Formula XXII

reacting the compound of Formula XXII with an amine of Formula Il and a coupling

agent to give a compound of Formula X,

A U

0 0o OtBu

RsRsNH -
Formula Il Re

N
N >0

/

1
Formula X

hydrolyzing the compound of Formula X to give a compound of Formula XI.

90



72

10
11
12

13
14
15
16

17
18

19
20
21

22

23

24

25

79.

iRl IMTVITTVI V) ViIMJLVT LW VIVVIITTVT O, THTv MV VTV WV, PIUUIU&\J PN VAT W ~

wherein 10 Ri is Ci-C6 alkyl, C3-C6 cycloalkyl, or optionally substituted
phenyl (wherein up to 11 three substituents are independently selected
from halogens, Ci-C6 alkyl, cyano and 12 Ci-C3 perfluoroalkyl); 13 R2 is
optignally substituted phenyl (wherein up to three u?@?}fuents are
inddrRHER (P TR T R O VRl substituted
amino, wherein up to two amino 15 substituents are independently
selected from C1-C6 alkyl, {C3-C6 cy(gloalkyl, acetyl, or 16-s1\tlllrfonamide);

and 17 R3is optiona#xsu tituted/C1-C6 alkyl or Gs-C6 cl%alkyl
(wherein the substituenf$ 18 lected frokn halpgens \droxyl, C1-C3
alkoxy, and protg ydroxy}); or N9 R3S -N 7 whereindR6 and R7

U
are optionally sl
substitgé%nt(s) isfare sélected from ?Iogens, hydroxyl, C1-C3 alkoxy, and
21 protéétéd-hydroxyl); 22 comprising;,23 treating the compound of
Formula XVa|with sodium hy&%ﬁ@&é 25 91 WO 2004/106299
PCT/1B2004/01761 26 0 27 R3OH OH OH H,, 280 Rz 29 HO\R1

Formula XVa _
its lactone forms, pharmaceutically acceptable solvates, tautomers, racemates,

polymorphs, pure enantiomers, diastereoisomers, metabolites, prodrugs or N-oxides

wherein

R; is C;-Cg alkyl, C3-Cq cycloalkyl, or optionally substituted phenyl (wherein up to
three substituents are independently selected from halogens, C;-Cs alkyl, cyano and

C;-Csperfluoroalkyl);

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
substituents are independently selected from C;-Cg alkyl, C3-Cg cycloalkyl, acetyl, or

sulfonamide); and

R is optionally substituted C;-Cg alkyl or C3-Cg cycloalkyl (wherein the substituents

are selected from halogens, hydroxyl, C;-Cs alkoxy, and protected hydroxyl); or

R3 is -NRgR7 wherein Rg and Ry are optionally substituted C;-Cg alkyl (wherein the
optional substituent(s) is/are selected from halogens, hydroxyl, C;-Cs alkoxy, and

protected hydroxyl);
comprising:

treating the compound of Formula XVa with sodium hydroxide
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solvates, tautomers, racemates, polymorphs, pure 8 enantiomers,
diastereoisomers, metabolites, prodrugs or N-oxides wherein 9 Ri is Ci-C6
alkyl, C3-C6 cycloalkyl, or optionally substituted phenyl (wherein the 10
substituent(s) is/are selected from halogens, C1-C6 alkyl, cyano and
C1-C3 11 perfluoroalkyl); 12 |R2 is optignally su&;titut H phe('mll (wherein
the substituent(s) is/arelselected fro

substituted amino; 14 R3,M%
cycloalkyl (whereip S

hydroxyl, Ci-C3 a \ tect€d hydroxyl); R3 16 can also be
-NR6R7 wherein R&apd R7 are optignally substituted Ci-C6 alkyl
(wherein IPthe/Optional subsgglrjn?qu(ilq/gs/are selected from halogens,
hydroxyl, Ci-C3|lalkoxy, and 13 protected hydroxyl); 92 WO 2004/106299
PCT/1B2004/081761 19 R4 is acetyl, Ci-C2 alkoxycarbonyl, optionally

substituted Ci-C6 alkyl (wherein the 20 substituent is hydroxy or protected
hyd | ' ' ted from 21 alkyl, aralkyl, SO2R9,
co&@ﬁ%ﬁ%ﬁﬂwgmﬁwﬁ%n R9 is Ci-C6 alkyl, aryl or 22
aralkyl)]. - i Is selegted from hydroxyl
andk ﬁﬁ%i@@ﬁ?&%ﬁ%ﬁt@?ﬁﬁ ﬁgdg.}ﬁ%%qd@%% r%?cgzﬁtly selected from

hydrogen, alkyl, aryl, 24 C3-C7 cycloalkyl, heterocyclyl, aralkyl and Rui
and Rig together form 5-7 fiembergg 25 ring with one or mdqygcgptional
heteroatom(s) wheregn\the etero oWently selected
from nitrogen, oxygen aNd su ;a N

N 0

Formula Xlla

pharmaceutically acceptable solvates, tautomers, racemates, polymorphs, pure
enantiomers, diastereoisomers, metabolites, prodrugs or N-oxides wherein
R; is C;-Cg alkyl, C3-Cg cycloalkyl, or optionally substituted phenyl (wherein the

substituent(s) is/are selected from halogens, C;-Cgalkyl, cyano and C;-Cs
perfluoroalkyl);

R, is optionally substituted phenyl (wherein the substituent(s) is/are selected from

cyano, acetyl and optionally substituted amino;

Rs is optionally substituted C;-Cg alkyl or C3-Cg cycloalkyl (wherein the substituent(s)

is/are selected from halogens, hydroxyl, C;-Cs alkoxy, and protected hydroxyl); Rs

can also be -NRgR7 wherein Rg and Ry are optionally substituted C;-Cg alkyl (wherein

the optional substituent(s) is/are selected from halogens, hydroxyl, C;-Cs alkoxy, and

protected hydroxyl);
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independently selected from hydroxyl, protected 30 hydroxyl, and
halggen(s)], qgptionally substituted, amino, acetyl, triflugr, thyl and 31.
1 e RN ckrErg OB RN o s W S gpndrein
Forsnlaiatidthyaieciyor Ryclxédenjalioxyer MM Ra[omereidRadstalecd flom
H 36 Rs~, O 37 .38 P 39 Formula Xla jox fox fox 40 Formula |b wherein

vy =alky, araligl 16 Qe & LB et BRE dreiiARa(WhesemBs i=Cufs alkybgaryl or

Woa@%é}%gg% Rsd HEBR! Qgﬂfﬁ@r@inll?ggis%e?é&%ﬁ?ﬁ)fﬂ rféhﬁoxgl and —

preparafion of a compound of Formula XlI, O 2 R3 OH OH O 1/2Ca RS\

3 ~ N&G{R4AwemRin R11 and Ry, are independently selected from hydrogen, alkyl, aryl,
Cs-C;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

Rs is hydrogen, C;-Cgalkyl or C3-Cg cycloalkyl, optionally substituted aryl or aralkyl
[wherein the substituents are selected from halogens, cyano, optionally substituted C;-
Csalkyl (wherein the substituents are independently selected from hydroxyl, protected
hydroxyl, and halogen(s)], optionally substituted amino, acetyl, trifluoromethyl and

C;-Ce alkoxycarbonyl,
comprising:

treating the compound of Formula Xla with sodium hydroxide followed by calcium

Rs
W /w
X
o @)
R
R
R

Formula XW
Formula Ib wherein Y = o

acetate

to give a compound of Formula Xlla.
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diastereoisomers or N-oxides 10 wherein 11 Ri can be Ci-C6, C3-C6, or

5L D e A RS A IS o Cica 12

perfluoroalkyl); 14R2 can be optionally substituted phenyl (wherein up to
three substituentd|are 15 jRdependemly selactedimrgLyano, acetyl, or
optionallyg j no, whereih up 16 to two amino substituents are
independently selected fr T ycloalkyl, acetyl, or
sulfonamide); 18 R e optionally substituted Ci-C6 alkyl or C3-C6
cycloalkyl (whereist substjtuents 19 are independently selected from
halogens, hydroxyl, Ci-C3Ralkoxy and protected 20 hydroxyl); 21 R3 can

also be -NR$Rg, wherein isnalack R9 are optionally substituted Ci-C6 alky!

22 (wherein the optional subggtue (s) is/are selected frasn dralogens,
hydroxy, Clsmaiagaralkaxy, and ted hyeprgxyl)ﬂél/&\"y%)% WO
2004/106299 PCT/lBZOOﬁ/OB 761 27 R5 and R6 are independently
hydrogen, Ci-C6 alkyl or C3-C6 cycloalkyl, optionally 28 substituted aryl or
aralkyl, wherein the substituents are selected from halogens, cyano, 29
optionally Esllasiane:tomisOgalriacantierdyacgsptablaselvsasisatsugse metabolites,
ind t ydr I .
el S RS TS ce SU M B IRELSHRE R FE or N-ovides
subwtitereints are independently selected from S02R7, COR7, 32 or
CONHRY7, wherein R7 is Ci-C6 alkyl or aryl), or acetyl, trifluoromethyl, or
Ci-G8 38 bkoxgzatedylopoitioray Rbdvaest ehtapmn(aleréimembeiest

ring with. one or more 34 optional heteroatoms wherein the hetero atom(s)

are qH%B@@m%@ylg@qg%@ganﬁlmglected 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, C3-Cg

cycloalkyl, acetyl, or sulfonamide);

R3 can be optionally substituted C;-Cg alkyl or Cs-Cg cycloalkyl (wherein substituents
are independently selected from halogens, hydroxyl, C;-Cs alkoxy and protected

hydroxyl);

Rs can also be -NRgRg, 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);
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is phenyl only when (1) R5 or R6 is C3-C6 cycloalkyl or 39 phenyl

substituted. with acetyl, alkyl, loalkyl, .hydr Iky, Isylfonamidaq, 4
ot AN i o eb e ek e (Y
or viibstitutédd sppleoparaiRig, gigepatasibstierains tie st ftomRl@yehs, cyano,
selected from nitrogen, 42 oxygen and sulfur or (3) when R5 or R6 is

ara R RRIbRRIRP R it AR (ANSERIASP IsMM-HESIEIRRE AlRyNdeRsagently
hal R .
R A e b e
OH aRB48/IR6ri DURLED RYOBULSTURSIhRA e peaddndyHsale¢tad $rem SO,R7, CORy,

For rein R4 =/ Y.=0O ive ! f Formul

s O N R TSR B R L B .

the giepgratimmyif opRymdRL obgetonditanXy B 7 OngiB& ddii i ith bik Gamore
optional heteroatoms wherein the hetero atom(s) are independently selected from

nitrogen, oxygen and sulfur,

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-Cg 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 Rg is aralkyl optionally substituted with halogens,

cyano, C;-Cgalkyl, C;-Cg halogenated alkyl
comprising:

treating the compound of Formula X1 with sodium hydroxide followed by calcium

acetate
0]
Ra OH OH OH
Rs_ /\/k/k)\
N =
RS N >0
A
R;
Ry
Formula XI
R5\ )k OH OH OH
Formula | wherein Ry = . N , Y= S0

6

to give a compound of Formula XII.
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N-oxides wherein 10 Ri can be Ci-C6, C3-C6, or optionally substituted
phenyl (wherein up to three 11 substituents are independently selected
from halogens, Ci-C6 alkyl, cyan, or Ci-C3 12 perfluoroalkyl); 13 R2 can
be optionally substituted pheny| (wherein,u three supstituents are 14
e S E BT L LT B Ok SRR bubstuted
amino, wherein up 15 to twddamino substituents are independently
selected from Ci-C6 alkyl, C3C6 16 cycloalkyl QHcetyPrbr siféA&mide); 17
R3 can be optionally subgitited, Si=C6 alkyl or £3-C6]cycloalkyl (wherein
substituents 18 arg-irdependently s oxyl,
Ci-C3 alkoxy and(proteted 19
wherein Rs and areoptiGaally stbstituted Ci-C6 alkyl 21 (wherein the
optional sygstityent(s) is/are selecte®from halogens, hydroxy, Ci-C3 22
alkoxy and protected hydroxyl) 9868\ 2004/106299 |
PCT/II_32004/_001761 23 cc&g}mjﬁip\gh%}n”[r@@_tingo e pE(I;ﬁnd of Formula
XVI with sodium hydroxide followed by calcium 25 acetate 0 26 R3 OH
OHOH 270 28Rz w

Y= o

its lactone forms, pharmaceutically acceptable solvates, 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;1-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-Cg

cycloalkyl, acetyl, or sulfonamide);

R3 can be optionally substituted C;-Cg alkyl or Cs-Cg cycloalkyl (wherein substituents

are independently selected from halogens, hydroxyl, C;-C5 alkoxy and protected

hydroxyl);

R3 can also be -NRgRg, wherein Rg and Rg are optionally substituted C;-Cg alkyl
(wherein the optional substituent(s) is/are selected from halogens, hydroxy, C;-Cs

alkoxy and protected hydroxyl),
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30

31

32

10

11

12

13

14
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comprising:

treating the compound of Formula XVI with sodium hydroxide followed by calcium

0

Rs OH OH OH
H\
N — /\/k/k)\
N 0
AN
Ry
HO R

Formula XVI

|
N
Formula | wherein, Rg = +o’ O 1(
OH

OH OH

v AN,

to give a compound of Formula XVII.

acetate
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	Step 1:  Preparation of (-ketoamide-1 (Formula IV and IVb)
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	(6-{2-[3-(4-cyanophenyl)-5-isopropyl-2-(4-fluorophenyl)- 4-(phenylamino) carbonyl-pyrrol-1-yl]-ethyl}-2,2-dimethyl-[1,3]dioxan-4-yl) acetic acid tert-butyl ester
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	Pharmacological activity

	[14C] HMG-CoA + 2NADPH +2H+       [14C] mevanolate + CoA +2NADP+ microsomes, utilizing 2.5 (M [14C] HMG-CoA as a substrate. The reaction is carried out in presence of 100 mM KH2PO4, 20 mM G-6-P, 2.5 mM NADP, 10 mM EDTA, 5 mM DTT and 1.4  G-6-P dehydrogenase, at 37 0C for 15 minutes and quantitating [14C] mevalonate as an end product. For IC50 determination, the compounds dissolved in 1% dimethylsulfoxide are preincubated with liver microsomes at 37°C for 30 minutes. 



