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SUBSTITUTED PYRROLE DERIVATIVES AND THEIR USE AS A

HMG-CO INHIBITORS Field of the Invention The present invention

relates to substituted pyrrole derivatives, which can be used 5 as
3-hydroxy-3-methylglutaryl-coenzyme A (HMG-CoA) reductase inhibitors.
Compounds disclosed herein can function as cholesterol lowering agents
SHH RN R R RS AR VA RS NP IR AR AR ATIMG-cO
related symptoms. Processes foNHeImEO&Stion of disclosed compounds
are provided, as well as pharmaceutical compositions containing the
disclosed compounds, and nEtidd$ tetreaditipoholesterol- 10 related
diseases and related symptoms. Background of the Invention
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re|5ﬂ§d3[,qt§g%élg%{gi'\%g3{gyg§ﬁ{ ighdnfarction, coronary heart disease,

hypertension and hypotension, cerebrovascular disorders including
stroke, cerebral thrombosis.aReGEANEFYHOFVEHEJR Stroke; peripheral

vascular disease and intestinal infarction are caused by blockage of

arteiRFROhateailRRaby M REASSIRIRG PR B L HRFOREIRIVSISHAl 2Bk lications

formation is multi-factorial in its 25 production. Hypercholesterolemia,
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associated diseases. The HMG-CoA reductase inhibitors (statins) have

beqfl-ganeratly 9GeHiEsIFbIvs Faeing S!S RS OBHEIK S teTRfGS O
mapAIfyced viaihecarevadenic acid pathway. 30 Reducing the formation of
mevalonic acid, a precursor to cholesterol, leads to a 1 corresponding

decradssdschepsiti¢salrnlasterickbibgthehipissititn afredtyctidistantes, primarily

ellular pool of cholesteraol. . . .
choﬁesterol, Pesu‘tlng In p‘?aque llormatlon on the inner surface of the arterial wall and

degenerative change to the arteries.

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
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U. S. Patent No. 4,681,893 assigned to Warner-Lambert, discloses certain
trans-6- [2-(3-,0r 4-carbaoxamido-substituted
pyrrole-1-yl)alkyl]-4-hydroxypyran-2-ones and the 5 corresponding
ring-opened hydroxy acids derived therefrom, including trans()-5-(4

corleysieg vacletiemetapiaibyhdibstedan hessyintnE ety dea vl iexieel lular
0Xx0-2H- pyran-2-yl)ethyl]-1H-pyrrole-3-carboxamide, which are inhibitors

Pogkay. Ft%l 0. methylglutaryl-coenzyme A reductase (HMG-CoA), an
|mp rtant coenzyme the i IIuIar hes cholesterol.
0 D RN oot A et U LA ot ans-6
[2- thmaﬂlscaﬂbﬂ@(é?hlﬂﬁ mbﬁlﬂftﬁdqmrrgl@{leylwI@ﬂ]dmﬁydroxypyran 2-ones and the
trans 5-(4-fluorophen methylethyl-
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qu@r‘@pﬁeﬁﬂ)‘f’@@fﬁidﬂhﬁ@hjﬁ)m @Rfiphenyl-1-[2-tetrahydro-4-hydroxy-6-oxo-2H-
-2- 4 fluoro henyl) (3 6-dihydroxy- W(JF methylethyl)-3-

pyfﬁﬂ' -yi U RIS o AR den YRR AR APRAMERES £ g hydroxy-3-
meBfiAgneag1icalyyhe atceniobie sAkichesy, sPRafeli teeralamieaalyzing

(Atorvastatin, Lipitor ) WhICh Is currently being used for the treatment of

theHQH@F@ Hlasgyriestsofshelessight No. 5,385,929 discloses certain phenyl
hydro | dinU.S.
that o RNy e s ORI S G B TR0 Sfcatly
puth €RyiRF Yothesistnf rahl@lqséaedl acdid Sﬁmamsy(ofﬂherbpmw)mm@mwmhyl-
t s t tityte le d t
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-CoA reductase, among the k

ility in._inhibitin rate lim |ng
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and hyperlipidemia Pharmaceutlcally acceptable salts, pharmaceutically
CursRRiby, RAMNY sepriisth %&t&%ﬁm&%oﬂaﬁé}ﬁ&{&%@w B¥Bhs, pure

enantiomers, diastereoisomers, metabolites, ri&d or N-oxides of

thest corh 6%‘5&@ iy e @aﬂ%%.&s@ﬂ% L0y dghi\RHveged the
corﬁb@fﬁ@l@@ﬁ@ﬂl@@é@ﬁﬂ@@lmgmlaﬂmﬁhﬁsg@ﬁwmﬁydmiw&@mm%’s are

also. contaj rmaceuytically acceptable carriers or diluents, which can

o PR P B BB CIES o B ase o refatec
symptoms thereof are also growded. mheﬁ athects will be set forth in the
accompanying description ention

The present invention relates to substituted pyrrole derivatives, which can be used
as 3-hydroxy-3-methylglutaryl-coenzyme A (HMG-CoA) reductase inhibitors, and
processes 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.
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5 in the part will be apparent from the description or may be learnt by the
practice of the invention. 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 CGHAVASEUIRE IBARRRI HtRHENTRANYHSHeSEt 8., ArDAVATBRIA) also
therapeutically effective amount of compounds disclosed herein. The

CORIgIA HHAMARCEH Sl I acerni AR FIGIF A7 BRUSELY W ¢hacafhpe used for the
tre@ftRAODEIEHORIGeratherasalaiasiss by ResehpioaiptoneiRrédMedigiseprtvided.

hyperlipoproteinemia, hypertriglyceridemia, hypertension, stroke,
ischetie; sspdothalillmedysfonctipnhpadpbaahyiagaideriggeasehich follows and
. peripheral arterial disease, corgnary heart disease, myocardial infarction,
i 88 R AR AR AT B0 Ry B Gh DHbRehrgctce ot
invAltleimer's disease, osteoporosis and/or osteopenia, angina or
resterosis. In accordance with one aspect, there is provided a compound
havihgatmstancturathodrietiren akpecRINRE i20rRaded & method iz tiéating a
e RTSeRIR Acseniahle calis Bhammaceutealy ageeniable salvates
prodrugs, etabolites, polymorphs, tautomers, racemates, pure
cerebanvidernénsd iderstere o droeascolaNdissade corhprsingidmidlisterih@te-amammal
Y r Q.3 Rican be Ci-C6,.C3-C opti ly substituted phenyl
= e R e B SR e Ectea rom
halo [ - r 1}; . .
ontio LR R e e e B do R aferiosceross
athgroeglernsisntly pasrictiedtérotencigahgpertipige dico pyiperdipopLiistienta,
hy RS 4R Ay EHR SRS BRGRR AR ipheral
VB B 0 MR RS O e UGHBRERR o, e
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.

In accordance with one aspect, there is provided 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



10

15

20

25

30

acetyl, or sulfonamide); R3 can be optionally substituted Ci-C6 alkyl or
C3-C6 cycloalkyl (wherein substituents are independently selected from
halogens, hydroxyl, Ci-C3 alkoxy and protected hydroxyl); R3 can also be
-NR$Rg, wherein Rs and R9 are optionally substituted Ci-C6 alkyl

R, C¥here, X6 ths- @et@“@émmaBé(ﬁhiééﬁéﬁ@@lﬁ@m@r&rﬂmm@%@@%ubsutuents
hydroxy, Ci-C3 alkox %fi: and protected hyd roxyleyI R4 can be R5 ~N

aredmefﬁﬂﬁﬂéﬁ'&??lﬁ%t H%'&'@Qﬁ@%&n eAly hydAbgett, €5 @Bpgntmqualkyl)

6IItIIbttdIIkhth
R GO O A S R WL e At GBI SO

indeperntenltylstidaaseimany (I?aWtbQe&e@ﬂtiwetmﬁcﬁfailyGdbﬂﬁﬂté@mmlﬁelwli@ﬁbln up to

QLR SR AR i TR N PR TIAH 5f FBRptcr pyoali
acetglectadiformB@®R7, COR7, or CONHR7, wherein R7 is Ci-C6 alkyl or

aryl), or acetyl, trifluoromethyl, or Ci-C6 alkoxycarbonyl, or R5 and R6
Rﬂmgnabherptﬁrnaliy&%xﬁ&ﬂelde(ﬂe&gia&yﬁdn Ggéig)cynmmmbﬁmhﬂbin substituents are

eter atoms wherein th hetero (g/ de endently selected from
R SR are L L3S VB e R A TS

Rs%%?ﬁé*s.abé%?#ﬁg%%ﬁﬁ%féﬁ{%%s%?&%’éﬁoﬂ@ndﬁﬁ‘@e@@ &R nerei
thernptigeal sitstsiukai(Shirdatieesse) peiod A gudriogenss ydrixyeperickeaiigxy and

alogens, hydroxy, protected hydroxyl, CX3 alkoxy, cyano,
proé%%% ??ﬁlﬁ%gg; fkyl, Ci-C6 alkyl or C3-C6 cycloalkyl, aryl or optionally

Ry subsfituted aralkyl wherein the substituents 30 are independently selected
*from halogens, Rydroxy, protected hydroxyl, CX3 alkoxy, cyano, or CX3
perfluoroalkyl, 4%aeoharmaceutlcally acceptable salts, tautomers,
racemates, pure gnantiomers or diastereoisomers, and solvates of the
compoundsdzﬂé%mula I, with the proviso that R2 is phenyl only when (1)
R5 or R6 is C3-Cob\cycloalkyl or phenyl substituted with acetyl, alkyl,
cycloalkyl, hydroxyalkyl, alkylsulfonamido, acetamido or 5 (2) when R5
and R6 together form a 5-7 membered ring with or without one or more

whbeﬁbrﬁ@tmdﬂyh&r@ddpmhaﬁdmwmnqm Lo CettkytdriOaCaityotmiiyl,

optio XX;ﬂ?yns%B& ﬁﬂlfH aryl or aralkyl, wherein the substituents are selected from halogens,
cyano, optionally substituted C;1-Cg alkyl (wherein up to two substituents are
independently selected from hydroxyl, protected hydroxyl, and halogen(s)), optionally
substituted amino (wherein up to two substituents are independently selected from SO;R>,
CORy, or CONHRy7, wherein Ry 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;-C3 alkoxy, cyano, C;-C; perfluoroalkyl, C;-Cg
alkyl 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;-Cz perfluoroalkyl,
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(3) when R5 or R6 is aralkyl optionally substituted with halogens, cyano,
Ci-C6 alkyl, Ci- C6 halogenated alkyl or (4) when R4 is optionally

substituted mono-, bi- or tricyclic heterocycle having one or more hetero
atom(s) (wherein the optional substituents are 10 independently selected

andr@R@ fralesRRS X e pESRCIERS e r CHeehaik@X¥u Fyafhtiomers or
perfluoroalkyl of one to three carbon atoms, Ci-C6 alkyl, C3-C6 cycloalkyl,

diagfsrieqjpoB)sh %%WQB@%L%@%\FQWOM%F& if QH@LHHI’kyI substituents are

independently selected from halogens, hydroxy, protected hydroxyl,

wit@iﬂﬁéaoabkdmftmymds phényll- ﬁrﬂywmﬁm()lg)ﬂkyhmlﬁ Cy-aanyclaalky voitipheny|
anothe ect the re pr Vi e sir cture of

s R B R RN, B e oo o

(2)anhapfame$H§$o@étaammm&ﬂymoummmhlmgswmteswahmmor more

ne B R R R ARy B R o o
rugs or N- Oxi esw ereln | can

(3)<W¥@6 Bﬂqﬂ R@Bs@ﬁlkytmﬂwhlhr QistnaHy mmmgmpwummmwe Ci-
u stltu from halo ns,,Ci:C no and Ci-C3

s A L B A R e e S ien & Ao i

heistmsmiedm(e)gsfme)smemémﬁr@mtccyeﬁ)(ﬁwaemm mecbppumiasld},bstltuents are

Il 3-C
md%tég FY(S g!;%r;@nﬂfe B 5 itGent fp ? /ar(reggeetééﬁeg%o éoé's‘%”y’ @yano,
pertfilaroriky Cif- QB ddkibwge aardtqmcateme:o[’é Eydtbyylyzal:(?s cwi(mllskyberyl, or

optjo Nﬁgﬁg &ﬁ[ﬁé’& Fﬁ @Pkg\épﬁuer?}g“g I @ggﬁg g:r% ﬁge@el%qently selected

e optlona is/ar alo
frohyUamgﬂthWBJau(qmyteetad Ipydtexyécﬂawdeuwxy cyano, or C1-Cs

perfluoroalkyl)).

In accordance with another aspect, there are provided compounds having the

structure of Formula Ib,

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

Y = /\)\MOHM _/ O

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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R4 can be acetyl, C1-C2 alkoxycarbonyl, optionally substituted C1-C6
alkyl (wherein the substituent is hydroxy or protected hydroxyl), NHRs
[wherein Rs is selected from alkyl, 10 aralkyl, SO2R9, COR9 or CONHR9,
CSNHR9 (wherein R9 is C1-C6 alkyl, aryl or aralkyl)]; R4 can also be

R, GaPheléptishensisuBiaiaseisried onerayriexylBdudRI) AR celeefedTrom

Ruu and R12 are independently selected from hydrogen, alkyl, aryl,

CyaR8. ALY ABARRII oMU AL ES AN And Ruu and R12 together form
b th Ih h th
R ERoRE AR AT P TR et I L B JEen
sukﬁn@ljsuipi)uwbarﬁlmambwdmgsg@ngh;@ﬁoawlcq@&mwgmﬂmtected
t|o S bs ituted r aralk the substityent are sele
R e N S e U e s e R
(wlsetbmltheromnaralledmmn@&(ﬁ)ym@sém:tfwmdmdfalnghrﬁrchmqn, C;-Cs alkoxy,
an(?ﬁ gq)g ﬁﬁ&ﬁ ré%g/ en(s)], optionally substituted amino, acetyl,

C1-C6 20 alkoxycarbonyl. In one partlcular
emb di imen

erg ar rowd m of Fo I [
RSl o AL o, CRCCDRING L, oL pprein e
sulstitepthidehgdtoayesy tamtecmﬂﬁlydamemambiRw[yxrhmmthpweelected from alkyl,

e e R P R PR Uy o
R4®anrmmmrh@QFR§4 Ealme N Rs felhelmirfrml |Isysledn<@/ﬂmhﬁeNFar1ﬁL@y(wherem Ri1
€T RN Sy B 5T RS Db
hetexmyGJRIlar(aAk}drmd Rmﬁ&d&ﬁﬂﬁ@ﬁbenﬁﬂmﬁdémbﬁmledwmgmmh one or more

op#“é(r‘i’a(P%‘%%rS‘&'féﬂnéSy'wﬁ@re? EIRBE ALY ANFR AN RAYOIIEER from

nitrogen, oxygen and sulphur);

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 Ib,

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
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membered ring with one or more optional heteroatom(s) wherein the
heteroatom(s) is/are independently selected from nitrogen, oxygen and
sulphur); 10 In yet another particular embodiment, there are pydVided

tauto C S, aste
metabohtes prodrugs or N- oxides whereln OH 20 OH OHO Sun.. Y =
OH or C O R1, R2, R3 and R5 can be 4-fluorophenyl, phenyl, |sopropyl

R:aRg RydimpRs arespeefivetypitfiecan be Ci-C2 alkoxycarbonyl, optionally
substituted Ci-C6 alkyl (wherein the 25 substituent is hydroxy or protected

R, o toexid) RiHRBefiwineiRgits Bedeistakfeatedr iyl SMNQR@WM RONHRRy1);
I
CERR AT o AT ERSRICR AN 5P creg

here re prowd d’inte a tricturd orm
frogy' hydron,rlsamd gNR@jﬁuKavm)elwﬁarend R2- e ibdeppiiderdlly wldsieduiem

v A D AR P RF ARTSEAIETE RIR R

membyred mmbwmammwhemmtﬁmt@obmmﬂemmn@ﬁatbeémmmrda). is/are
= d I |
iU B o R PRI Y ot G by

In yet another particular embodiment, there are provided compounds of

Formula Ib,
Re 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
Y = /\MJ\ or o
OH / o
o}

Ri1, 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 CONHRyg (wherein Rg is methyl or phenyl)]
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(wherein the optional substituent(s) is/are selected from halogens,
hydroxyl, Ci-C3 alkoxy, and protected hydroxyl). 15 In accordance with
third aspect, there are provided intermediates having the structure of
Formula XX, R 20 Ri Formula XX wherein Ri can be C1-C6 alkyl, C3-C6
cycloalipdorianBionguswesitpeg BhenyépRARIRIhRe FHARHIERIENG the
is/are selected from halogens, Ci-C6 alkyl, cyano and Ci-C3
SUUIHIB SF S0k 1228R2 can be optionally substituted phenyl (wherein the
substituent(s) is/are select yano, acetyl and optionally substituted
amino; R3 can be optionally subsfjtuted C1-C6 alkyl or C3-C6 cycloalkyl
(wherein the substitue i ceteolfof alogens, hydroxyl,
C1-C3 alkoxy, and protected hydroxyl); R3 50 be -NR6R7 wherein
R6 and R7 are optionally substituted C1-C6-alkyl8 (wherein the optional
substituent(s) is/are selected fror’r%alogens, hydroxyl, Ci-C3 alkoxy, and
protected hydroxyl). In accordeimaelatifourth aspect, there are provided
intermediates having the structure of Formula XXI, 50 O Rz Rt Formula
whggin10 wherein Ri can be Ci-C6 alkyl, C3-C6 cycloalkyl, or optionally
substituted phenyl (wherein the substituent(s) is/are selected from
Rz kabgeABtienal iy suRRtiL ey ahs i dvtecetnJBpiRvHRSBHANYS IRy asa salected from
cyartiapally subshtiged ipRapyilwiesmimiie substituent(s) is/are selected
from cyano, acetyl and optionally substituted amino; 15 R3 can be
R;@RH®RalptiovbmitiBstitileCE atkyhny Cot-CH Cyelpmdkynbaigisiihae
s TG R e B RO Y 2 a2 ot

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

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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hydroxyl); R3 can also be -NR6R7 wherein 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).

20 In accordance with fifth aspect, there are provided intermediates
(wReeiRaHb e ibHaILeh & tireite) |5/ akX bbbt PR oAPHaRITRHE RYIb Xy hereo;Rikoxy,

can be C1-C6 alkyl, C3-C6 cycloalkyl, or optionally substituted phenyl
angprRtpsiRd eI lituent(s) is/are selected from halogens, C1-C6 alkyl,

cyanq and C1-C3 perfluoroalkyl); 9 R2 c e optionally substituted
I BRI T Mt I R R B TR RO A SR e of
Fopptnalk substituted amino; R3 can be optionally substituted C1-C6 alkyl

or C3-C6 cycloalkyl (wherein the substituent(s) is/are selected from

halogens, hydroxyl, C1-C3 d 5 hwydroxyl); R3 can also
ituted C &p alkyl

hydrocarbon of from 1 to 1(R¢€arbon atom(s). Examples of alkyl include,

10 but are not limited to, methyl, etli®l, n-propyl, isopropyl, butyl, octyl, and
the like. Alkyl may optional @ Wapsiftuted with halogen, hydroxy,
protected hydroxyl, CI-C3 alkoxy, optionally substituted amino and CI-C6
alkoxycarbonyl. As used herein the term "optionally substituted amino”,

WHEFAEKs otherwise defined, refers to NR14R15 wherein R14 and R15 are

independently selected from hydrogen, alkyl,. 15 ary|, aralkyl -C7 .
Ry BBy ot b o IR R el S AL B R [t the
suliStitieatadkyd/aeydetecaedlkpin Asloged, G rainalkel tesantpanteCied pediiowybalkyl);
refers to a hydroxy moiety protected by a group R17 wherein R17 is

R, satebesapfromal lsybstitcked ik raf ek rainy Ithe QUHR) 1OdRIES ) isfaeeciel dRigdigrom
o & B s SRBERAE Y Coniirig (wherein R1d s
R3%%l?ﬁ&egpmi’ﬁglﬁ)@dbstituted C1-Cs 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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aryl, aralkyl and heterocyclyl). Examples of protected hydroxyl include, but
are not limited to, -OCH3, -OCZHS5, -O-n-propyl, -O-i-propyl,
-0-cyclopropyl, -O-CH20CHS, -0- cyclopentyl, -0-cyclohexyl, -0-benzyl,
-0-chlorobenzyl, -0-methoxybenzyl, -0-phenyl, - 0-chlorophenyl,

R, €an®R etidniy sGiisitd fd-phérbenarbirOie Qniemyént@)Gsrameridiateddrom
O-CONHphenyl, -O-CONHpyridinyl, -0-CONH-octyl, -0-CSNHphenyl, and
Cyape eetyl0d, et Malbi PR LR SPHIRYI" refers to (CH2)"aryl wherein n

[ int f 1106. A d in the t "aryl", unl herwi
Re SRR PRAERN U AL oIkl P e e A e
subisHanamie} isfars\delactod €dphaley b, ey, C3Cp hkuxy naptbybtected

nthryl and biphenyl, e ljke. 10 As d herein the ter .
YRR B A PSRt s SRR RS Ci-Co alky!
(wharetarthegstioriabsapstieme Y inghans let e fo heiarogdasHgdrioxeliier Ghelkoxy,

romat'cque nq -aromatic part wherein the said hetero atom (s) is/ are
angRIQLE Qe roup comprising of nitrogen, sulphur and oxygen and

thering s m inc¢ludes mono.,5 bi or tricyclic.. Ex les of heterqcycles
o R R e R R Bl e RRIG Rtcle S G lor
branehemfinainyly cantzalzohybfifrdoiyl, tntidkaybooxdami(). Brempkaznglkgyitdyide,

el e i TR R AT

legted f ol ’
o SN B P B, Athott, BERELed fyaroryt
C1-dhoitkoxyspridontbreubstitoiediaminp b Ssdss ik txy cpiegmation of the

compounds described herein. In accordance with another aspect, there is

provRedsedetRidd e tarBaipgianaHyrsAsl e arainy Horundersietieralse defined,
refERIAIER ﬁiﬁ%ﬁﬁh@l‘éﬁ%ﬁaﬂﬂ%ﬁ??rts?ﬁ'\@éﬁ@ﬁ'&&wtﬂ;ﬁssﬁf&@acfvﬁﬁ%%rdgéﬁaaiﬁy|,

or cardiovascular disease, comprising administering to a mamma

aryharakselitieally evdealey hiPGeRtsoC&dfap At RisdBd &b NETBn. (herein Rig is

C 1-@6@9@{%‘?%%%%@)?%'[ invention can be used for treating
arteriosclerosis, atherosclerosis, hypercholesterolemia, hyperlipidemia,

hypesknReacHeeRiia. tdiPesiHaeaneroid | nY PRIECHSINYEERK Boiety protected
ischemia, endothelium dysfunction, peripheral 20 vascular disease,

by BeHipwe Far Aiaindive ds eel ecirshapyn kv hyelealyth dertiodial el efitinOR1s
(wheiERRI JHAETEaBd TyRCaNE Rl T aNg S CatAK fiSE35and Eittsents an integer
O i COR e SR ORIz 2nd SR Gaes i s 1o sélected 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.
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Detailed Description of the Invention The compounds described herein
may be prepared by techniques well 25 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 dapigted HeSrI@RRFH felbidty BBl Iettia, 18MdA\ar bHEiRE pamBRUIdS

which can be. useful for treatment of these diseases, and methods for . .
aromaim BRI LD AR BIRTRA G EINgi KRB Y RS RAIAh § OrSiReEadiR () in either

theRasRmitioRp teatiRn-afma it patOiidel thiled BRa00\Mam 2908/ aptidestted from
"Substituted Pyrrole Derivatives,"” and PCT Application No.

therSFOHRELA B0 A1 N HGECPE WR) W GOA BRYIRYASUBEHHIRRY BfdReIudes mono,

bi SerivptNeExHhIBs appéieabiefdeariadnerpuraied teieitt) beaioBLia},-
11 Schemel Oll O]l JIO]~ JIO + RSR6NH R3/v\iR5 Formula Il Formula,
berjztiiazinglaNkraE eeze! M eazeBiamyh CAreses i Redqbyl dngolivyloprazolyl,

phérsaeia/RByFidy Rixd bHéhSEiRMR, dhiRtheRm@nula VIII Formula VI 1 0o
aBu 14~-N O FormulalX O R30 O OtBu R5\R6/O0 RZR

The said aryl or heterocyclyl may optionally be substituted with one or more
substituent(s) independently selected from halogen, hydroxy, nitro, cyano, alkyl, aryl,
alkoxy, thioalkyl, cycloalkoxy, optionally substituted amino.

In accordance with yet another aspect, there are provided processes for the

preparation of the compounds described herein.

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/1B2004/001754 filed 28 May 2004 entitled “Substituted Pyrrole Derivatives,” which

applications are incorporated herein in their entirety.
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Formula X 0 R3OH OH OH RS\R6/ O RZ R Formula XI 0 OH OH OH
=5\y Formula | wherein RgR =0 R6/ O R3 OH OH O 1/2Cal2 R5\ R6/
O RZ R Formula XIl [Hemi calcium salt] 12 SCHEMEI The compound of
Formula XlI can be prepared according to Scheme I. Accordingly, a
compound of Formula Il is reacted with a compound of Formula Ill,
wherein R3, R5 and R6 are as defined earlier, to give a compound of
Formula IV which on 5 reaction withsaheesmpound of Formula V (wherein
R2 is as defined garlieg) gives a compound of Formufa VI, which on
treatment with a gompgund of Formula VII (WherWefiﬁgd
earlier) yieldgaT gof ForfraVIiT, whichref furtier ragiction with
a compound of Formula 1X gives a compound of Formula X, which on
hydrolysis givesta'€dapound of EYRHEIY XI, which 't ‘\be further
converted to hemicalcium 10 salt. The reaction of a compéi@ of Formula
Il with a compound of Formula Ill to give a compound of| F8fiiYa IV can

be carried out in a @onpofar solvent, such as xylene ar ¥
R
_Rs R,CHO
Rs N Rs
H | Formula VII Ry N
Re |
0 R2 R6
Ry Ry

H

Formula VIII Formula VI

>

(0] o] OtBu

A

H,N o

Formula IX

0 >
Rs

o) 0] OtBu

N —
RS N o
~
RS
Ry
Formula X
(6] l
Rs OH OH OH
™ PP PPN
N —
RS N e
AN
RS
Ry
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

Formula XI1 [Hemi calcium salt]
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toluene. The reaction of a compound of Formula Il with a compound of
Formula Ill can be carried out in the presence of an organic base, such
as triethylamine, pyridine or 1,2 15 ethylenediamine. The reaction of a
compound of Formula 1V with an aldehyde of Formula V to give a
scemmpeynd of Formula VI can be carried out in a nonpolar solvent such as
hexane, heptane, dichloromethane or toluene or mixture(s) thereof. The
reacting crp @i d Wadnd 0 Muka Bé prithaaedaldedrdiley @b Bonarutal V can

b jed out in th ic b h iperidine,
ACEHIAD o CoBHIRL P AR O S o L) AL AP PR el
whessiagl, Agidnd g aragtioefivied eaigroungial £oompbund oftoranuildetytizh on

e LA B A CHLLR, e TP A R L RS &
cor(ﬂ)dwdih @X}F@hﬂth meﬂ:]h;?ﬁ]bmneihmm@mrg@mm I yfﬁormula\é_ltl_ (wherein
2- -4-me iazoliu oride, in 8 solyent free condition.

R S T SR Ay R A L G B G i acion
witiseppoohdTdfd-oemctio DO aveayoonyudiod O Fuwka M DXyivhioh aldeigndeysis
.of F la VII b ied in th f ' .
o3& R EHON L ELE: () B FRL TR Ve S CORLaRd Uh Bl
sali/Ill with a compound of Formula IX to give a compound of Formula X can

be carried out in a nonpolar solvent, such as xylene, 30 toluene hexane,
heptahe reettaimyaf afocoempoond ohiktuneulad teoitireaenipablel ettieorthda 111 to give

a A USROG, EOmHIA Y WA COMPOLG O ERTAUIA RS o

e calrie utin the presence an organic acid, sucn as piva
tolgene-tdheerecivifoviia acidpd®dloé Eamvelsidmvaha compaunttodiFeomulaldl Kcan be

: f carf ' -step mann
R AR SR e AR 2
ethytesediatailysethhydaolimibhttmtpoubdind BstewlThy aditd eaalbehside of Formula

' ' orj id, T. I
v g B S AR o oo
hexsenee heptabe, ditbieranmetbazeosiatheas tthiriuteys)thdtkofsbbéuieaction of a
coMéSﬁ%‘%? ﬁérmwmtﬂ%%[gfﬂgﬁzd@b% Eﬁ%mﬁﬁéﬂﬁﬁc%ﬁ T}BerH'i%c?%LﬁalH Bg
converted into Its corresponding hemi calcium salt by tollowing
presence ol pesongeliikimemstala gsergeni dirdinayyidikidled fralbeisgtandfae begaiic acid
suRiSiim.ea'is glcompound ohEoreaula X\ can alog be prenarer Fam i, v/
corresponding lactones form of Formula y following procedures
witlvelt-khiebwdmahEoremulad/11 to give a compound of Formula V111 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. 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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Scheme la Scheme IAO R3O O OtBu H-,/O Rz~go O Formula XIll
CH Formula X, wherein R5=H,R6=_0-CH3 0OOR3 OOOtBu /O Rz
~R H1 FormulaXlV 001 R3O O OtBu RzR H Formula XV 0 R3 OH
OH OH O R HO /Rt H Formula XVI NY o OH OH OH

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 organic base, such as 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 lactones form of Formula X1 by following procedures well-known in the

art.

14



Formula |, wherein R4 =1y =vvvo 1HO Formula XVIl [Henri calcium
salt] 15 SCHEME la The compound of Formula XVII can be prepared
according to Scheme la. Accordingly, a compound of Formula XIII (that
is, Formula X wherein R5=H and 0 R6= o'er prepared according to
Scheme 1) is hydrolyzed to give aggpgeund of 5 Formula X1V which, on
reduction, gives a compound of E %rmu XV which on hydrolysis gives a
compound of Formula XVI, WhIC can'then be further converted to hemi
calcium salt. The hydrolysis o compound of ForMXIII to give a

compound of Formula X|V caf be car f&d out in polarQsolve§tBsuch as
ethanol dr mixtdre(s) thereof. The
cambe carried out’in the

tetrahydrofuran, dioxane, a
lithium hydroxide, sodium

Siym b reductlon of a compoynd of
e a compounchah karmula XV can rried out in the
presenceéf iodime and a retiBittyayritisBeh Adsad bordhjdride
or borane dlmetﬁﬂllsulphlde in an organic solvent, such as tetrahydrofuran,
dioxane or diethylether. The convers|on of a compound of Formula XV to
a compound of Formula XVI is carried out in a two-step manner, involving
an initial acid-catalyzed cleavage of ketal, followe base-catalyzed
hydrolysis of the tert-butyl estér. The'gid can bgya mimgral 2Qggid, such

as hydrochloric acid. Thla\q\ll e of ketal can Eze carrgd out{by any
ri an

other cleavage methad k

inorganic base, sy Ide, sodium hydroxide or
potassium hydroxid e cordpound\of Formula XVI can be converted
into its corggspondingiemi calcium sBit by following procedures
well-known to alperson ordinary Skineld ¥\he art. 25 The hemi calcium

salts of compound of Formula XVI CT also be prepared from the

corresponding lactone form of Formula XVI by follewing procedures

well-known in the art. 0 R
3 0 0 OtBu
H\
N =
N 0
\
Ry
HO Ry
Formula XV
0 l
Rs OH OH OH
H\
N = /\A/‘\)\
N >0
\
Ry
HO

FormuIaXVI OH OH OH

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

|

Formula XVI1I [Hemi calcium salt]
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16 Schemelb00O OONHRSR R3I111IO/+~R3R5 R aaFormula Vb
Formula Il Formula lllb R2ZCHO FormulaVOORa 0 0 R N~RS R1CHO
3 FormulaVIIRs /\s Rs O R2, R1 HR2 Formula VllIb Ra Formula VIb
I00 (IAM Ra 1-F~NI"V VYV ~0O FormulaIX 0 R30 O OtBu RS\0, 0O Rz

scRENRERgrmula Xb a O
The compound of Formula XVII can be prepared according to Scheme la.

Accordingly, a compound of Formula XIII (that is, Formula X wherein Rs=H and

Re= —O)ko’% prepared according to Scheme 1) is hydrolyzed to give a compound of
Formula XIV which, on reduction, gives a compound of Formula XV, which on
hydrolysis gives a compound of Formula XV1, which can then be further converted to

hemi calcium salt.

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 X111 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



R3OHOHOH RS\O 0,,R1 Formula Xlb OH OH OH Ra Formulal
whereiny =0 O R30OH OH O 1/2Ca+2 RS\ R1 R/\ Formula Xllb [Hemi
calcium salt] >-/Ri\ a 17 SCHEME Ib The compound of Formula Xllb can
be prepared according to Scheme Ib. Accordingly, a compound of
Formula Il is reacted with a compound of Formula lllb, wherein R3, R4
and R5 are as defined earlier, to ea %ompound of Formula Vb which
on 5 reaction with a compound of ormula V (wherein R2 is as dgfined
earlier) give§)a cofhpound of Fogpat hiRevhich on trem%a
compound orptula VU (wh | is as defineskegylier) yietds AR
compourtd of FormulePVIlIb, whtsly gr further reaction with a compound of
Formula IX gives a compouR{ of Formula Xb, which on hiyarolysis gi
compound dfoFretedula Xib, wiiel!eBi then be further gonverted to 1
hemicalcium salt. The reaction of a compound of For @%F%n[ﬁé/\(}th a
compaund ogFormuIa llib to give a compound of Formula IVb can be Ry
i an aromatic solvent, such as xylene ol oluene. The

1 H R,
Formula VIlIb Formula VIb
R4
o><o OtBu R4
H,N o
Formula IX
0 >
Rs 0 0 OtBu

FormuIaXIb OH OH OH

Formula | wherein Y = /\)\)\)\o

S A~ AKX,
ox

OH OH O 1/2Ca™

Formula XI1Ib [Hemi calcium salt]
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give a compound of Formula VIb can be carried out in a hydrocarbon
solvent, such as hexane, heptane, or halogenated solvent, such as
dichloromethane, or aromatic solvent, such as toluene, or mixture thereof.
The reaction of a compound of Formula Vb with an 20 aldehyde of
SCEHEMEIfHV can be carried out in the presence of an organic base such as
piperidine, pyridine or (3-alanine and an organic acid such as glacial

acetmqiﬂnquzmﬂz?ﬁfoa@ia:la?/k}?uemmrpm‘par@ommgm;dgfma% Nlb
with.an alde eo (0] ula ve a ound o m
P Tt e e M St I e gy o T
whgyanlelt@,, Q;aﬂu/ol?@a(adsmmwﬁayl)e# m@ﬁllwlatfmﬁpbund blfqmrdmw |§/b which on
nzyl-5 ro Z0ll C ent ree
iUty Rt AV N S D e R
comPiﬁmﬂroﬁﬁﬁnhOraemww:ﬁd\lf}?ll%mﬂfﬁlm%m‘;‘h%r@i‘%ﬂgﬂﬁﬂaﬁF\E/I;]Iﬁuﬁévitlon
a.c ou rmula | an alde (0] ca
BBt S EED A R SR SRR O8 gurther
reaon@ymithea. dcﬁnﬁben@atﬁonmﬂa LOipesiadarhpemdwa Raiue kg which on
nyGEReR Blien e Rl eacd T T e TR b et Verted to

hendtrabiyoinafaltan, or a mixture thereof in a suitable ratio. The reaction of a
compound of Formula VIlIb with a compound of Formula IX can be carried
out imtbecaopieseheewhpouodgaforeida suekitias pivapicuadidfdfqurolladhks to

9'@?&%@@& ?F?ETIY%FS)B%H& SAPRAY! Qﬂf ;{IIHMI Qﬂi‘\)/e%t such as xylene

can be carrled out in a WO-S e
or inkivéngran iedttbacitlccenalpsenidotd dveige laf IketEh afotbovpedrbiyof Formula I11b

I f ter .
e R DR SR S R e o
1, 2eetiidenediabyirgny other 10 cleavage method known in the prior art. The
base can be an inorganic base, such as lithium hydroxide, sodium

hydrbRekeantipotabaicempgundxafiEomhel e diipvihco B Rishyideo ko wandy to
givEOVEHELIDHE SRS RABLO T HERIGIHTR. % ‘aPHe{H"%Slvent such as

procedures well-known to a person ordinary skille |nt e art. The hemi

hexaileiheptaaes ot halpgeoaind sTlveitmuehemdie cirpateapee phaceTAtih selent,
su&%&%iﬁeﬂ?&%‘ﬁ ARAFLAREREe MR FeaEiba ARG SBl AW RS-BIRRAS WASWith an

well-known'in the art. 19 Scheme |l
aldehyde of Formula V can be carried out in the presence 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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00 R2CHO V V Formula: R;O R; O y~ Formula XVIII IN'll H Rz Formula
XIX R1CHO FormulaVilo oarl00 OO0 o0 OBn FormulalXr,O O\ O
Rz Rz R1 R Formula XX Formula XXI O O~O O Bu HO Rz R1 Formula
XXII Chloronatingg aggent Coupphi~nggagent RSR6NH(Formula Il

RSRAN ¥ 4EQOM YRR EOnTpatih@ dtatbrm ARV MBI cRAbS MRS FOmUEIX to
giv)e(a compound of Formula Xb can be carried out in a solvent, such as xylene, toluene,
hexane, heptane, tetrahydrofuran, or a mixture thereof in a suitable ratio. The reaction of a
compound of Formula VIl1b with a compound of Formula IX can be carried out in the

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

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

lithium hydroxide, sodium hydroxide or potassium hydroxide.

The compound of 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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| Formula Xl 0 ox ox x Formula |l whereinR4=Rjxy=0 lyR6 OHOH O
R5 12 Caz+ Rz R1 Formula Xll [Hemi calcium salt] 20 SCHEME Il The
compound of Formula XIlI can also be prepared according to Scheme II.
Accordingly, a compound of Formula XVIII is reacted with a compound of
Formula V to give a compound ofde@emula XIX (wherein R2 and R3 are
as defined earlier in Scheme I) 5 which on reaction with a compound of
Formula VII (wherein Rijs as,defined earlier) gives a compound of
Formula XX, which on tieatment with acompFBaﬁﬂbl\pf FormulallX yields a
compound of Formula XXty Whiech o De nzyTatrﬂn gites a omﬁoun
Formula XXII, which on (ag conver5| orresponding a %hlofc;‘
followed by reaction with an &mine 10 of Formula IIl (Patfl.a) or (b)
reaction with an amine of Formula Il in the presence of a coupling agent
(Path b), gives a compound of Formula X, which on hydrolysigives a
compound of Formula XI, which can be further converted to hemicaitium
salt of Formula XI by followmg the procedus eII kinown m thepart. 15
The reattion of a com of £ rmul aldehydelof Formu
i mpoun of Fprm (Ta XIX canfeetdivied dit in § nonPolar
olvent, s ch exbeptane, hexane or dichl
mixture, thergof. The reactlon of a compound of Formul
compound ofrRFormula V can be carried out in the presenc‘Fgrma@& organic
base, éﬁ@'l'ﬂaéé'tnethylamme pyridine, piperidine or (3-alanine and 20 an

organlcba(c:!‘d such as | acetic acid or benzoic acid. The reaction of a
compo nd of Bormul@ XIXwith Waldehyde of Formula VII to
R
Ry
Formula XXII

Chloronating agent
RsRgNH(Formula 11

Path a

Coupling agent
RSRﬁpNH?Fogrmula 1

Path b

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]
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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 VII can be carried out in the 25 presence of an
SCP{EMEC] pase, such as triethylamine or pyridine. The reaction of a
compound of Formula XIX with an aldehyde of Formula VIl to give a

commhelndrgéoﬁmmﬂl?mrm|bearaaréﬁ%§tptépdiﬁel)acesmig}@L&ﬁ@fﬁdm,

such as sodium cyani 3- ethy|-5- (2-hydroxyethyl)-4-met iazoliu

AL of ST BB AL T A B e BBA A g V to

givEhecoeasiinn of FeemRoXMNE O Faroinua XX Rifhransdefivedkhorminstbieme I)
to, give a com nd of Formuyla XXI ca carried.oyt in the sence,of

e B G o ol B GBS R s deT e )

giveelyephpetihdsfrranda beptandciaderatnieiewahydcofopaond bé Formula 1X

. deb lati f f F lg XXI to qi d of

Woret i i € R e e R e VS

Fopallediixi lpwicetbom and 5 hydrogen, in a polar solvent, such as

methanol, ethanol, propanol or dioxane. The conversion of compound of
Fornfa)laokxeér sm it socooreespondiimyy eaciccb lddded o l{Patt &y caactiercatieah amine

ith itable chlorinating agent, such as oxalyl chloride, in a
of Eg}r\'ﬁgl%ﬁ gg@éﬂlg};ﬂch as benzene, dichloromethane, tetrahydrofuran,

tolugpp r858%ﬂr\‘ﬁ‘rthf%ﬂ%‘ﬁ‘ﬁﬁe%f ﬁ?‘o"i‘ﬁﬂii%l‘i‘i"i'ﬁ e %%E%ﬂc%f&%rgﬁﬂlﬁg%tﬁ’gent (Path

give a’compound of Formula X, in a nonpolar solvent, su
b), lgdvesemeqmpalindthe kregelacs, afiziahorg diyidr bkysis, gives aeotripauidafifersrula
L ) Lwi . )
e e R L R T ST R
pragestuip Nve) ldgpeme Mathelsyt. such as
O-benzotriazol-1-yl-N,N,N',N'-tetramethyl uronium hexafluorophosphate

15 (FiberescHRT2iok 608 pxend RiingTpMassMiHE wisban aldehyde of Formula V to
give 3 RIaRe B eRYRRdiNfR (R GEdarried out in a nonpolar solvent, such as xylene,

2-(1H-benzotriazole-1-yl)-1,1,3,3-tetramethyluronium tetrafluoroborate

tolyeer DRptan SStRae AL IERInEmetians,arantikBe hessforibpeaction of a
corhsaaﬂéﬂ%ﬁr&?ﬁﬁnwwﬁwﬁfﬁ%)cehcf&eé\ﬁﬁe'&Y'ﬁﬂm%qﬂaz@%ml):&fﬂr?e@elﬁﬁn the

solvent, such as dimethylformamide, and an organic base, suchas
PregABeH Ab Y SMIBRN AR R CIT AR LEEHUARSIONE OP Y A pRIRAH RE-BF nalangrand

on BGSMPSURL SR IR ERR B SRBEHAULR two-step manner,

olving an initial acid-catalysed cleavage of ketal,
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 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 25 cleavage method known in the prior art.
The base can be an inorganic base, for example, lithium hydroxide,

aciSQY P AVHeX GO PAEIGSH A BB a8t EMes GermR tenaral Feytdatdiliene or

can be converted into its corresponding hemi calcium salt by following
tetrsYAaiHE8-well-known to a person ordinary skilled in the art. The hemi

o S AR e rormue
X Xvebakrisyeariietheuain tAE Seseaareolia C4l b0 siarasylal Miliand a Eatiomlkend
R SO A TR ISR LS, EPPEEh AL Aerein
gé:' [ (9 Céyn\é%r%i:oﬂ’o c:or|?1|p|6|ul\rllé‘ owl"—iolr?rkgla': %ZW'% I éltl:%rl;'[e)é%%%f rr]ré gag]c%l%ride

(Path a) can be carried out with any suitable chlorinating agent, such as oxalyl chloride, in
a nonpolar solvent, such as benzene, dichloromethane, tetrahydrofuran, toluene or xylene,
followed by reaction with an amine of Formula Il1 to give a compound of Formula X, in a
nonpolar 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 11l to give a
compound of Formula X can be carried out in the presence of a coupling agent (Path b),
such as O-benzotriazol-1-yl-N,N,N’,N’-tetramethyl uronium hexafluorophosphate
(HBTU), bis(2-oxo-3-oxazolidinyl)phosphine (BOP), 1,3-dicyclohexycarbodiimide
(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.

22



The compound of Formula XVla can be prepared according to Scheme
lla. Accordingly, a compound of Formula Xllla (that is, Formula Xa
wherein R5=H and R4= -COOCHS, prepared according to Scheme 1) is
hydrolyzed to give a compound of FoBchden® XdVa, which on further
hydrolysis gives a compound of Fogqula XVa, which canipén be

can be a mineral acid, S g hydRochlorig acid. The cleavage of ketal
can be carried oupb

any other cleava |§: od known in ghe prior art.
The base cala]kbe’ an iforganic bag&%@@eﬂ, I%@ymmm@xﬁeb ium
hydroxide or potassium hydroxide. The cgmpound of Formula™XVa can be
converted into its corresponding disodium| salt by following procedures
well-known to a person ordinary skilled inthe art. 15 24 Scheme 1l OH

NHz Formula XXIlIl O~O OBu HO Rz R1| Formula XXIl 0 R3 O O OtBu

NiO -4-~ NH©6——Rz z Rl Formula IV IN @3 OOOtBu /NO
l_‘\ e
X
. O
R
OHs R
Formula XIVa

L © l |
LB
X

=0

0 Formula XVa
OH OH OH

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

0 Formula XVla [Disodium Salt]
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Rz R1 Formula XXV 1 N~0 OHOHH O R2 R1 Formula XXVI ox ox X
[Formula I wherein R g = N I' Formula XXVII [Henri calcium salt] 25
SCHEME Ill The compound of Formula XXVII can be prepared according
to Scheme Ill. Amidoxime (prepared as per procedure described in J.
scMefighem., 45:944 (2002) and J. Med Chem., 29:2174 (1986)) of
Formula XXIIl on coupling with a compound of Formula 5 XXII (prepared

fogommmﬁatﬁmmnh?me(wmwsb@ pmm@udrado@fdﬁﬁgrﬁmm@mw hla.h

whi n cyclisation jn diglyme gi a compound of Formula XXV, whic

A O LR L DA S STt e BB iR Ra=

-C@OJNGmﬁd}ﬁal’@ifaeﬁ@rdﬁigiwﬁcﬁalhe'ﬁm@mwwedfmiwc@mfdﬁﬂmlﬁormula

Xl with a ¢o Formula XXII 10 cagn pe carr tin

XIS O T ATy RR T A RPN 1 LR CUladky & LA gan then be

conetrady trdisodiurdisgiane or ether. The cyclisation of compound of Formula
XXIV can be carried out in diglyme to give a compound of Formula XXV.

The tbmerwiemiom afamnmoundlscaffﬂ:@mmula XMNM to eoogropadsnaf dormula XVa

XVI 5 can e carried out i r] a two- ste manner pvolg nlg
can b{a rrle E aQ/mann r, |n qvfm an| ial acid-catalyze 8 avage of
Initial acid-ca ayze age o 0 y base-ca

keuaycfmlywsomymgsenamwedsnwmyaacrdrmmmbwanmi mmmmmmae acid
car!"P(gro&hrﬁ%Flaﬁ 1§ [10g s gﬁ&%rﬁe ﬁc?r GV ?Tfi? QMR 20Y 1308 hied out

cleavage me MoWR i1 the-pror a ase can be an’inorgani ¢
by Iaay@thier odaeeaﬂgﬂeneiﬂhﬂdmnmyﬂmmﬂle moatiarh AytroOREdear bmansmomgamc base,

sué?%’é’sr%‘f'ﬁrg%;%éf@%88m88ﬁﬂgh?fdf8€flﬁ‘é’oe% POt fAR Rirgaygrted into its

correspon
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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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. 25 26 Scheme Ma 0
0 00l X1 001 © Formula V /A\ R3CHO 34\ R3 O Formula XVIII 2
Formula XIX R1CHO >< Formula VII 0 0>/'O OtBIO 0O R3 O O O[Bu O
R3 ~ Formula IX ¢ R3OH R R Formula ¥XI R1 1 Formula XX O RO O
OtBu HO O R3 R1 Formula XXII Chjpronating agent Coupling agent a

afJ(Fal1llla (Fallla) Path a ,\'I?’_|O O OtBu
2
Formula XXI111
0 >
Rs o o) OtBu
HO =
N o0
Y
Rs
Ry
Formula XXII
Y
0 >
Rs 0 0 OtBu
o —
N/
| N \ (0]
~
R;
NH, R,
Formula XXI1V

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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0 Rp OR1 For Xa Rq Formula)9a OH OH OH Formula Ib whereiny =
0 0OR3OHOHO RS\ 12 Ca3+ 0 ~R/( R1 ormula a Xlla [Henri calcium
salt] R4 27 SCHEME llla The compound of Formula Xlla can also be
prepared according to Scheme llla. Accordingly, a compound of Formula
scKelhEsiieacted with a compound of Formula V to give a compound of
Formula XIX (wherein R2 and R3 are as defined earlier) which on 5

reactipe wmrpamr(?pf'u:ndmé Rg((l;?ulaﬁwlbéww&bu B&é@@ﬂ;}@&ﬁfmaﬁéﬂﬂ)
t
A TR B SO HFE PR RS EH o el i
Me@ll.vet‘owq(z_g_mmCQl@SEWUfLHerPﬁRﬁIa Wlnfb@ﬂdl&t)lncgwmwmtﬂpound of Formula
O R UG 3§ L (o o 2 e 5 Daien A BPRBIL T ReOV,
whﬁn‘ﬁs;ﬁrt;;& Eﬁaﬁmwﬂ@y@@@@ivéfaﬁomé)ll?m B@;mmwxd?f adriatubm Xedrolysis
. ' F XI
G o N L A O AN B LK iy T G caloum

salprocedure well known in the art. 15 The reaction of a compound of
Formula XVIII with an aldehyde of Formula V to give a compound of
Formit lhlamwplmdfe:@apmmmuf I?om‘myai Démrbmiﬂselvempmjmwﬂ;:dnwm&(xn

tane, or.h enated S |chJ ethane, or aromatic
cargé % debut in resence 0? KFrf\tl lnmi azo e'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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such as toluene or xylene, or mixture thereof. The reaction of a compound
of Formula XVIII with a compound of Formula V can be carried out in the
presence of an organic 20 base, such as triethylamine, pyridine, piperidine
or (3-alanine and an organic acid suc gi C|aI acetic acid or benzoic
acid. The reaction of a compound of ormu XIX with an aldehyde of
Formula VIl to give a compound of Formula XX can be carged Qut in a
polar solvent, such as an m solvent, for example, Frﬂg%ﬂol
ethanol, propanol or isopk i n oﬁa—@g cénpoynd

Formula XIX with an aldehyde of Fﬁj@ can be carried ott jn the
presence of an organic base, SUCR as triethylamine or pyridine. The
reaction of a compound of Formula XIX with an aldehyde of Formula VII
to give a compound of Formula XX can be carried out in the p}e Sétiee of
a catalyst, such as sodium cyanide, 3- ethyl-5- (2;hydroxyethyl)-4-methyl
thiazolium omldg or 3-bepzyl-5- (2- hydrgmmﬂf me

tRiazolium

chloride, The reagtion of § corfipoufid of 9

= IaIX
@ ula fX to giv carn d|out mﬁ@
presence qj n§cid, such as plvallc 28 aC|d and p-toluengsufonke acid in
a hydrocarbon salvent, such as hexane or heptane, or aromatic solvent,
such as tolU&HE; Or ether, such as tetrahydrofuran or mixturertiersof. The
debenzylationyof a compound of Formula XXI to give a compound of
Formulg XXIl g&an be 'ed outsin the presence of a catalyst, such as
pallagt awgogen in a polar solvent, such as alcoholic
solvent, fokexdmplg, méethanol ‘ethanol or propanol, or ether solvent, for
exampl&; dio xane. The conversion of compound of Formula XXII to its
correspondlmglnam«;l.chlorlde (Path a) can be carried out with any suitable
cHirreyrig agent, stetii@ioxalyl chloride or thionyl chloride, in an
aroc solveft, such benzene, toluene or xylene, or 10 halogenated

followed, by reaction %n amlne of Formula lllato give a compound of
FoEmuIa Xa, infan aramati¢ solyent, such as benzene, and in the

grganic bage, sugh as triethylamine or pyridine. Reaction
¥ Formula XXI'with’an amine of Formula llla to give a 15

goupling agenhusych as O-benzotriazol-I-yl-N,N,N',N'-tetramethy! uronium
Rihexafluorophosphate (HBTU), bis(2-oxo-3-oxazolidinyl)phosphine (BOP),
1,3-dicyclohexycarbodiimide

Formula Ib wherein y = o

ormula Xlla [Heml calcium salt]
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(DCC), 2-(1H-benzotriazole-1-yl)-1,1,3,3-tetramethyluronium
tetrafluoroborate (TBTU), benzotriazole-
1-yl-oxy-tris-pyrrolidino-phosphonium hexafluorophosphate (PyBOP) or 20
carbonyldiimidazole (CDI) in a polar solvent, such as dimethylformamide,
scHEMM grganic base, such as diisopropylethylamine. The conversion of a
compound of Formula Xa to a compound of Formula Xla can be carried

out Mt bempbepdtAFVRm iy XUingadraisitis pmsafat@b@ﬂdm@w/sa@mfe llla.

ketal, foll db atal ol ttbt Th
A AR A oK M S MG A Ph B ah ERyD R V t
givketabaaobedas Fechmuuid biaryiedhsn R&Qacvﬁegm@ddfkm@warlmhwmmon
art. The base can be an inorganic base, for exa thi o ide,
e AT AT SRR 5 ST SRS R Bt BEe B R
cornpoUpel o Foetiath XX, ivghich rers reaghirgt vaithi awmpmmahfb&ofmmwngyields a
-k t d killed in th t. 30 hemj
cO BRI S oo oIy S BRI L M A0 BRGULALE! F YA X1,
whigiri@sponding lactones form of Formula Xla by following procedures

well-known in the art. 29 Scheme IV O R3 X0 OtBu HO O RZ R1
Fornfa)laokieGidR3 @ rejiRmdihg RA0RhIdFmiefalowed/ bl rBEOMbA RIBQ@rCamine

of IQJrBrHuI'e}IIIIa (Path a) or

(b) reaction with an amine of Formula Illa in the presence of a coupling agent
(Path b) gives a compound of Formula Xa, which on hydrolysis gives a compound of
Formula Xla, which can be further converted to hemi calcium salt of Formula Xla by
following the procedure well known in the art.

The reaction of a compound of Formula XVI11 with an aldehyde of Formula V to
give a compound of Formula XIX can be carried out in a hydrocarbon solvent, such as
hexane or heptane, or halogenated solvent, such as dichloromethane, or aromatic solvent,
such as toluene or xylene, or mixture thereof. The reaction of a compound of Formula
XV with a compound of Formula V can be carried out in the presence of an organic
base, such as triethylamine, pyridine, piperidine or $-alanine and an organic acid such as

glacial acetic acid or benzoic acid.

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

28



10

15

20

25

30

O RZR1 Formula XXIX NON R3\OHOHOHN O RZ\R1 Formula
XXX N~ _ lam{ lam{ lam{ Formula | wherein R4= Y= Formula XXXI
[Hemi calcium salt] 30 SCHEME IV The compound of Formula XXXI can
be prepared according to Scheme IV. Accordingly, treating acid chloride

aciffp@mpReHRACSUTRINUAR L1 lamya raBareni soRftprdsueh cRMRRG Pheptane, or
Formula XXVIII, which on condensation with N,N-dimethylbenzamide 5

Aot S9INeR ?BﬂBﬁ%E?WQPeQﬂﬁ%f ’WHWW%_MW%%%&% thereof.
Formm QRSN SAA BETRIRHGS rEHAR AL SR of Formola
X Xihearepettarriofl caripabigroédrosot lackdXivin give sopapadinehalFeieiaand

XXVIIl can b ied out i f g chlorinati t, such
s T
proparotondethersisinedt faompapiegd dibkarenula XXVIII with N, N-

dimethylbenzamide dimethylacetal followed by treatment with hydrazine
hydrahe atioveisi@oofpoomzb ofd-of rhorda XXX MHe itooveesmonading acid chloride

(Pa‘%ﬁ%}p@ lﬁrlg% ?:farl':rPrdmolﬂl V\)/%]I%(ntosﬂi?ﬂ)rfépf%lgrclin%{i.rgﬁgméjr%? é%ﬁ(a?l gxca 3'/] lé)l(?loride or
carrled out in a two-step marnner, involving an initial acid-catalyZe
thiclgdehlyidé, ketal afohamtieddlydndserdatalpzerbhgdmisis af Xgtetertebutyl
er..The acid.c .idaA'shsho icacid. . T
S TR D NI R e
by ireabkoprivitiaen Timenbadd-cemube laka loariyardcarapeyforof 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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example, lithium hydroxide, sodium hydroxide or potassium hydroxide. 20
The compound of Formula XXX can be converted into its corresponding
hemi calcium salt by following procedures well-known to a person
ordinary skilled in the art. The calcium salts of compound of Formula XXX
can also be prepared from the corresponding lactone form of Formula
XXX by following procedures welf&kedii in the art. 25 In the above
schemes, where specific reagents, such as particular bases, reducing
agents, solvents, etc., afe mentioned, it is t\@éuunderstood that other
bases, reducing agents|| solve

'§3, etc., krfdwn 1@ thos@8killed in the art
ction temperaturg and Quration may be
adjusted according to the desireti'lneeds. Antfustrative liS® of particular

may be used. Similaidy, th

compounds disclosed h% IN T given below (also 30 shown in Table I):
(3R,5R)-7-[2-(4-fluorophenyl)-5,
isopropyl-3-phenyl-4-[(2-acetylphepylgmino) carbonyl]- pyrrol-
1-yl]-3,5-dihydroxy-heptanoic acid (Compound No. 1) 31
(3R,5R)-7-[2-(4-fluorophenyl)-5-
isopropyl-3-phenyl-4-[(3-acetylphenylamino) carponyl]- pyrrol-
1-yl]-3,5-dihydroxy-heptgnhoic acig ( ompoﬁy/\ﬁo. 2)
(3R,5R)-7-[2-(4-fluorophgnyl)-5- 3 O o OtBu

isopropyl-3-phenyl-4,N4-ac EWPQNOI-
1-yl]-3,5-dihydroxy-heptanojc acjt¥ (Conpountd™No. 3)5 O
(3R,5R)-7-[2-(4-fluorophenyl)-3

isopropyl-3-phenyl-4-[(2,Zl-dimet ylphenylamino)
carbonyl]-pyrrol-1-yl]-3,5-dihydroxysheptsgic acid (Compound No. 4)
(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[(cyclohexylamino)
carbonyl)]- pyrrol- 1-yl]-3,5-dihydroxy-heptanoic acid (Compound No. 5)
(3R,5R)-7-[2-(4-fluorophenyl)-5-

isopropyl-3-phenyl-ﬁ};ﬁ(n-trifluororﬁet beenMino) 10

carbonyl)]-pyrrol-1-}1]-3\5-dihydroxXy-heptafoic afid (C ound No. 6)
4-carbonyl)=pyrrol-I- o

(Compound No. 7)

isopropyl-3-phenyl-4-(piperidine-|-car -pyrrol-I-
yl]-3,5-dihydroxy-heptanoic acid %?f@?‘r%&c%%d No. 8) 15
(3R,5R)-7-[2-(4-fluorophenyl)-5-
isopropyl-3-phenyl-4-[(4-hydroxymethylphenylamino)
carbonyl]-pyrrol-l-yl]-3,5-"ihydroxy-heptanoic acid (Compound No. 11)
(3R,5R)-7-[2-(4-fluorgphelyl)-5- /° OH OH  OH
isopropyl-3-phenyl- ulfonylamlpophgnyl \ino)
carbonyl]-pypG eptanoic acid (Compoihd No. 12)

Formula XXX

N—=N

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

|

Formula XXXI
[Hemi calcium salt]
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(3R,5R)-7-[2-(4-fluorophenyl)-5-isopropyl-3-phenyl-4-[(4-acetylaminophen
ylamino) 20 carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid
(Compound No. 13) (3R,5R)-7-[2-(4-fluorophenyl)-5-
isopropyl-3-(4-cyanophenyl)-4-[(phenylamino)
sceammyl)-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No. 14)
(3R,5R)-7-[2-(4-fluorophenyl)-5-
isopreytciripaanylofféraarox yecyd Jeaprepared according to Scheme 1V.

AR L e oy i 3 KRS N Bk Foras o

conseguad i Barheny baxidtaceinkynoatbytpbesatibrawitha), N-dimethylbenzamide

. carbonyll-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No. 2a
iR R bR e P B YA PRI B prmula
XXIR, axyicheshyipienyd)agiives)sadpamyihowiebimd]add<kihyihiok\cdrepsacticer

aci ompound No. 3a), 30 (3R,5R)-7-[2-(4-fluorophenyl)-5-
CO@¥8§P§§9IE§?BE%§I\-II -'tﬂnpﬁfﬁionyloxymethyl _phenyl)%min%)

o e SRS paanet PBroownn
cambewaaﬁbdmﬂyimpwmbg/bpb@hyb)amth@ agent, Sl_Jch as oxalyl chloride or thionyl
ChI@i’;&?ﬁlgﬁéggﬁ%gt%%ﬁgﬁ%n(iﬁ)xg'%s heptanoic acid (Compound No.

i Z-pheoyl-a-1d- { ARG N

corb ko of TR LTI EXEAINEN N, 6a),
dinggtRy BR)z2Rd@dime tayliaeetal) fBll pyerst byirestprastyith [aygreziyddadrata affords

&4 e II hr%@mino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic
€0 a@?gii%qcaonﬁ%rﬁhjc?No. 78), 32 (3R, 5R)-7-[2-(4-fluorophenyl)-5-

ISOPRARYEHPAISIAN 6 KcBRpRaKPsY S RUlaBOR Y NE R EMMpound of Formula XXX

carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No. 8a),
can bR CHNRY got -3 HeeopaR MANARr, involving an initial acid-catalyzed cleavage of
ket&ﬂ?%ﬂ@WééWB@@I@ﬁ{é@%@iﬁ%%@’éww}t-ﬁlﬂvﬁéﬁ@@nﬁpﬁcid can be a

_carbonyl]-pyrrol-l-yé]-s, -dihydroxy-heptanoic acid (Compound No. 9a),
mingra] 8RY. ALeh@s e repHERyREds b ppRYIpREhyERl can be carried out by any
ot%ewdgﬂ?@rﬂé%!?mh RHOBHY fbemub BEBNGh be an inorganic base, for

carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No. 0a),
example, Il){hium hydrOX|]de, sodium hyc%oxide or potassium hydroxide.

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

art.

In the above schemes, where specific reagents, 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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10 (3R, 5R)-7-[2-(4-fluorophenyl)-5-

isopropyl-3-phenyl-4-[4-phenylcarbamoyl phenyl) amino)

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

(3R, 5R)-7-[2-(4-fluorophenyl)-5-
(3RSSRYORYX-BaphesoipfeldyDyslabsrsisAraameni-abg By apiih@hylamino) carbonyl]-
py ﬁ@rtloyb]ﬂswmwyélrwﬂ yrierlinsit axiiertapeimand. (§ompound 15 No.

5F§ -(4- fI rophen
%(H p p@éﬁa %7 ﬁ%5ohenylam|no) carbonyl]-
Vr&aﬁ%}oﬂ% ﬁmpaﬂg I4 ?gﬂgﬁggg;ﬁ (Compound No. 13a),
(3F(33R,)5?|)27(42’4(mffd1p¢mnwl')eﬁyi$®ropyl 3-phenyl-4-[(2,4-dimethylphenylamino)
cadmwl}mﬂrﬁabhe;ﬂ}#l%{dﬂbﬂnykcﬁﬂﬁmow)acﬂﬂ) (Clvemyd)amtiiNo) 4)

b% ’ﬁ‘@?m %hﬁ%ﬁ%?f ngk AP a1

enyl am no ca ony yrrol- ydroxy-heptanoic
(3Fg5la) (Clantpdlisdanioema); 5258(31R0pyl -3- phenyl -[(4-trifluoromethylbenzylamino)

cargR)y Py alcbid bRengipgdrsuyrbpiyiaBopn agigl (- porestitiines)-
(3F@@¢PP‘7‘3[Q Wﬂ'&ﬁlﬁgﬂb’r\g Cﬁr%ﬁ\’ﬂp@?}’@%ﬁeﬁﬁ}] 3. AT PHIAERIBERIP-pyrrol-1-

y|]<?§? §3-Bompound No. 7)
4fuoro heny 5 -isop ro yl-3-phenyl-4-[4-benzylamino

(3%#‘: %6 uea?eeen rﬂé@&r Vb3 ré (PIRBHEARRsiE GReRPNy!)-pyrrol-1-
yl]({i}g Hygﬁ@%bm@nqlﬂamd (Compound No.

(3R@Rﬁmz?(kﬁﬂéoﬂumamwI)sEpmmqpnhanphaerr&cymethy|pheny|amino)
CarbMﬁWM9fWDPWn3|Min§a)r@agbnémﬁri@y(trszirdwbmﬁodriw@mjﬁeptanom

e

(BRECeMmpdand-tharas)enyl)-5-isopropyl-3-phenyl-4-[(4-acetylaminophenylamino)
cartﬁﬂﬁﬂwr{ﬂ-l%mﬁmﬁeﬂdww fmmopwxﬁmf(@whﬁbwwbymxypropyl

pgﬁg%ﬂs 1'? “? iﬁi ?ﬂﬁp aﬁi“f (FrHihamino)
|so r hex eth et en ami 5‘ dNo. 14)

carb@&ﬁ%?r&%%}@@ﬂﬁw%ﬁylm@n’}du@ -ABRIYEHrithermMaxxrheny))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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33 (3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[(4-ethoxymethyl
phenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid
(Compound No. 22), (3R,5R)-7-[2-(4-fluorophenyl)-5-
isopropyl-3-phenyl-4-[(4-isopropoxymethyl 5 phenylamino)

carb@wlknyqulcylha&ﬂwnw Repiappicaeridantpgendoexyiibihy

(3R, piehyHa{thdlcioph ey froi SPRTPRY-di RVéoxydEstapeapaxiednbound
phemydagino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid

(Co ) 4)f 3R,5 A-fluor, eny|)5 S
f;r%%: Eg@}%ﬁ]’:&g W%‘%@% rﬁé@ 15Hﬁﬁ%éd%p¥unéhyl

Sc?p(G@BR;%gw&?ﬁg%gexﬁmmw-pimwlammyridin-4-y|carban_10y|
carboxyrietyylqiHeyiiB nitioy deobyrizpsmoielagit §Gatiyanox -heptémoRGycid
(3R, E(Eb)ﬁp{m{(dmuomahenyl) -5-

f;’r‘éé%gj?ﬁ ISR RORS MR R TA I eny Garogpion
0 paniGialBBgHeRO: ?ﬂlﬁ@é SR CABRE . 110),
(CortdR)- Rb2-e8 i BrRopRgnyl)25¢4sapeteyInenypngl-4-[4-cyclohexylcarbamoyl-

isopRbSYNB-phE) carfan\dineyoiserzylbRy/erdithd rorerapiaiats) acid (Compound
carbdayfidsyrrol-1-yl]-3,5-dihydroxy- heptanoic acid (Compound No. 29),

25 (%@5%77[@2%4{'#!96%%%% 8- i§9&r&ﬂ>{[§rﬂ1‘3ﬁwlﬁt‘{z{(ﬂfethylcarbamoyl)
methpx ,Q?%E\%Tgﬁl 3,5-dihydroxy-heptanoic acid (Compound
carbgey rrol-1-y1]-3 hydroxy heptan0|c aC|dy (Compound No. 30),

3R,5R 4f|uoro henyl)-5- isopropyl-3-phen
éhe gfymé) p )nyl) 5- F|)sop§)r)(/)pylp3 phg/nyl L [4-benzylcarbamoyl)-

carb %%%wmoi %r@@v&lwmk} Wipandibverrystepianeisasif(Rempound

31) 7-[2-(4-fluorophenyl)-5-

isop(QRY ERPNGRYULAL(SrephergmRBNiZsproping-Hegylamin@orpholine-4-
carbeargirigyy+othehyljatme) dsonyH pptandio/feBis Giviydronpheptanoic acid
(Compound No. 15),

(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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No. 32), (3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[(4 35
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)

carbawy By b IativbRyshiergrpsy iatissyeie-phish{ TR AGK ML),

40 (PReRfANihd) dafibtsPRLIsMbe)=2=y1]-3,5-dihydroxy-heptanoic acid (Compound
isoprepy28-phenyl-4-[(4-benzenesulfonylamino phenylamlno)

Carb&r&?%y??% R Ky A Al (R UST obekyradthy
(3R§H®“¥';W GRRA LD u R yA- S R R AR (GRpRgUnd

phe aﬁﬁ 0) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid
(Corn(giERY- ™Na-@#luorophenyl)-5- isopropyl-3-phenyl-4-[(4-propoxymethyl
(3R, pRyH2 o]l varuptydpl)rsisbpibpys-aHpyeroylyhestiBaivatbiv (@enimund
5 pheoy&tyino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid

R e

(Com oun

(3R, GIRSR)2LhRfldooioreniiama)doiropars! shiehgmd-feL(3-exHebexiiouysrethy!
do)- preaniaaiiabyasaenyHyRypar SRy NiBS sliadaryxhentaneia et tfepmpound
(Coeodhd No. 40),

(3R, AR gRle7(foliuorRiBRG IS0 QEUD% 1PNBRMIA-LA T(3-BRGBYER RN Frhethy |

do) rpmg} ﬁ{gﬁg& a;ﬁﬂagmyﬂypquw HRHEIHeprpigit Qi @EEbmpound

( R 5R 2 (4 quorophenyI) -5-isopropyl-3-phenyl-4-[4-(3-methyl-thioureli
:3? R R beraioety

(Corﬂ %I“N‘S) &%r Pty vty tedat piik @@DIHE%W B%@éB%%?é@aﬁ%ompound

pha tlcaIIy acceptable solvates, tautomers, racemates,

poly(@eBRy, P2 £hactsphensl)basiepeoispaimryletafialites, prodrugs

or Nebrotsisarapl diustretiye pissrgianmepcardsnyhio)r e 4] B Spairgdoxy -

follondpesetbasiesdtmpound 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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and 1V is given below (also shown in Table I): 25
(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, FR) SRI7(f2 Fuorebpneh) S5isepseauit S mhenyl-4-(2-gheretya irkidd)-
4] trigzehgrathiiriay Eatbdnyll=pyareinyIPYsAGERIRNGHS AiptdRIewRM (CoNound

10) |NoT@b sl and la, R4 is the indicated structure unless otherwrse

nme&%s%?& T% %%ﬁ@r@ﬂﬁ%%ﬁ ) %r%g A m

3 FI enyl Phenyl Isopropyl Hydrogen 1- Acerylphenyl Fluorophenyl

Phe(@‘lRﬁfD)fﬂBBﬂ iy tlungeph2rdAD bn estityyiind F3-plte Frjliadr ppiden2ienyeido) -
soproiyiytyrdogjeraiGynid heyyid- - BopliemdrBiehyptanpiogsitl (Compound
Hydiege3o) -trifluoromethyl benzyl 7 -Fluorophenyl Phenyl sopropyl

(Cjo %?—'gﬁ? =7 SI:HZ? I thi oureldo)
Elh;—éy Z:%%g H% é%aijg é}/uoro HX t eny prE] yl

Hydrogen (Hydroxymethyl)phenyl 12 - Fluorophenyl Phenyl sopropy!
Hyd(8GerRIMelRyiédltstiaphiers)DobreisppropyiFfupiepyichyf RBafenybbhigiyeido)-
Hydienl ppiretaniieyihenyiol4 g HulyPieohesinioiariegéiempound

PheMNA- §&hoPhen 1 5 * Hypothetical examples 36 Table la 0 R3 4 RS\

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

prodrugs or N-oxides.

An illustrative list of compounds, which can be prepared by following Schemes I11
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 I and la, R4 is the indicated structure, unless otherwise noted.
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N N-Y 5RzR1 P'l Formulal OH Wherein OHOHOY =i-/OHors......
O 10 Ri=4-fluorophenyl, R2= phenyl, R3=isopropyl, RS=hydrogen
Compound No. R4 la COOH 2a acetox meth | 3a
phenylthiocarbamoyloxymethyl 4a propionyloxymethyl 5a oct Icarbamo
lox meth | 6a phenylacetoxymethyl 7gphenylcarbamoyloxymethyl 8a
benzo lox meth | 9a isonicotino lox meth | 10a
pyridin-4-ylcarbamoyloxymethyl 1la phenylcarbamoyl 12a
R4cyc|om-:-xylcarbamoy(g 13a meth Icarbamol 14a b%nzylcarbamoyl 15 mojo
h -4-carbon | 16‘piperidre-I- carboryl 17 ben ylaminooid 8

. rN] roR>1<yeﬂayI) 01/9<2 h drox e 0oy /N
} | ’

C.No. R; R, R, R, Rs Rs
1 4-Fluorophenyl  Phenyl Isopropyl |- Hydrogen [2-Acetylphenyl
2 4-Fluorophenyl  Phenyl Isopropyl |- Hydrogen [3-Acetylphenyl
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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21 methox meth | 22 ethox meth | 23 iso ro ox meth | 24 propoxymethyl
25 methoxymethoxymethyl 26 c clohex lox meth | 27 c clo ent lox meth |
28 benz lox meth | 37 Compound No. R4 29 4-chlorobenz lox meth | 30
4-methoxybenzyloxymethyl 31 phenoxymethyl 32 4-chloro henox meth |
33 acetylamino 34 Benzoylamino 3gHiengenesulfonylamino 37
3-phenyl-ureido 38 3-methyl-ureido 39 3-benzyl-ureido 40
3-benzyl-thioureido 41 3-phenyl-thioureidp 42 3-methyl-thioureido The
term "pharmaceutically acceptabIeRfme ppro¥ed by regulatory agency
of the federal or a state government ot listed/Tn the U.S. Pharmacopeia or
other generally recognized ph peia fokys NTaﬁimals, and more
particularly in humans. 5 The t€
refer to a salt prepared from phgss aceutically aggeptable monovalent,
divalent or trivalent non-toxic tetal or organic base. Examples of such
metal salts include, but are nof limited tBorfitiiium, sodium, potassium,

calcium, magnesium, zinc, aluminum, and the like. Examples %stuch

organic baggsrglglude, but are not limited to, amino acid, amnonia,
mono-alkyl ammonium, 10 di Tkyl Emmpnium, trialkyl ar, wm and
N-methyl glycamine a Ike- nacid fotmé of gompounds of
the present’invention may be prepared from th¥ salt forms, if

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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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. 15 The term "pharmaceutically acceptable

solvates" refe

acceptable solvents, for examp

ronREbFaNGIT

e solvates with ethanol and the like

solvates are also encegmpassed

withlordtesogpgyehdtg disclosure.

Furthermore,

some ofithe cryst:

AlingetauxgotnzZoRpednys describe

herein may €

xist as galymorph

SpMRH B BeakyRre intended to be in

in the scope of the digglosure.

P-dMerbppeRbkymv@R{iPN also incluc

within its scope prodrggs of the

SgcREARksNG general, such prodrug

be functional derivativgs of thes

BeATPAAD Which are readily

convertible in

VIVO mtggne requ

for the 38 se

ection aglp'_prepa

"?‘ﬂ%éﬂyﬁ%?@ﬁi@ prodrug derivatives

water (i-e hydraggs) or pharmaceutically

. Such

d

cluded

es

5 will

T55hCORBRAYEI/ I SrRmyentional procedure

are

MHRR - €d- H Bundgaard

nd,

described, forexamplggin "de,lgqﬁgtﬁ){(g
Elsevier, 1985 The pEgsent mv §i&ﬂﬂ)ﬁarj&fﬂl§‘d65 metabolites; which
become activeupon thtlUduLtit)lg_ibléﬂi)l/llgtr.}ilb)ﬂj?&idﬁli systen. 5 The
compounds gfthe illVﬂltiuu POTSER ej"ﬁh’# ilgmj'eii,&:éltelb, they may,
therefore, existas-engptiomersar Heﬂiﬁf-tfﬂ"i orers-itistobeund
that all such isemers-afd—racemicmtxttrest

within the scope of the present invention. Preferably, this invention
contemplates compounds only with 3R and 5R configuration. The
crysteigriersr ‘@naipaetusicatv aeseptripleoumeinsipnflcned Ry isguayyesgency of

theRddQRYUBRIP IS AR BHFN 246 INtRRISS teieinebifed dp i Ries&aaty

invention. Pharmaceutical compositions comprising compounds disclosed
recrerérad tRarpacapakcktisalp astepitisRd SR PRIFIRHEENIBdIyMans.
acceptable solvates, or polymorphs, and pharmaceutically acceptable

carribho e MR isal acerRiabieralis Ter 6 sRSBERATBAIRE
phdlfgiBuReiyiRess epMaiRg AR GVRAsREF AIMRR MG R GAE thagtor orlganic

containing two or more compounds, may be suitable for oral or parentera

baseirxAtPARR A Stish mstaberliadRalvelay Db 3ty ARSI HABHERD 1B r i T eddAte
pofEsibgiaiarsureiRRsRRithe 2hrranevisuse MR tRdsKd *Es(mﬁm@taﬂafch organic

described herein can be administered alone but will generally be )
basggictiederbytasenPhimilad 8. Bithne tithBreManianiaRRUaHshABEREpYBle
disfRyTighma iR riRkar acRWilGAlbhaceartanle fg?ﬁ&'ﬁﬁﬁhbga%@ tREEMRETTHR free
[

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

acighfguna R sPRPANIETBhIBRIRIRIRRISBeAHERpAaY be prepared from the salt forms, if

desired, by contacting the salt with dilute aqueous solution of an acid such as hydrochloric

£
]

rstood
ssed

——

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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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 25 example, sodium

sel6éfiateastigaigidrat RS RNsisdraditlenivanestardfiscigexasnriample, in

starch, lactose, sucrose, glucose, mannitol or silicic acid; binders, for

“desighlir it st HRds RO i Gilsaer. doBtins,

i b S
integitiativsiligetes diclogivangeanate; absorption accelerators, for

example, 30 quaternary ammonium compounds; wetting agents, for
exampecaapdudobbthglynerdlpoporsens tete atatel adserbethts; foay, therefore,

exi SRS AR ?ah”EP&'.‘é%‘ etr%bfnﬁér%t?“?ﬁ?ﬂ%’ el Falgim t%%tl%‘ﬁ%r%he somers and
magnesium stearate, solid polyethyleneglycol, orsodiuni lauryl sulphate,
racamic mixturesttizeebmt dnecameropassedwiathitathketsppe dfjihis pthsedosagetion.

for also comprise huffering agents. 5 The solid.preparation qf .
Pretgeénbt@?%ls mYentlo contem ?a{elgcor% odnds on %Vﬁ)/f'tme aﬁa 51% coplcﬁagratlon.

ets, capsuies, pl IS, or granules can pe acco IS with coa

a”d/?ﬁét?ﬁ)ﬁalfl?ﬁeelca ofﬁp%r&'s?f&?rﬁ% g, 85'1:‘1’5&8?&%[‘9&3{#%2%‘%& as

in the pharmaceut ulating art. Liquid form preparations tor o
polysiminhkseitibas saphiastudte pdesktodscntbidrd tckhemedskneimvasiions,
solutions, suspensions, syrups and elixirs. For liquid form 10 preparations,

the &’&W@aﬁﬁwﬁ_@raaeﬁB@nSisz@mmimammt@mig@iwdthg@hrbmmg
phASRRs AR IS RUSHESR: §9ﬁ,%i?ﬁél%e@ﬁ}8¥|I?@E’&‘B‘Palﬂ@%?%(ﬂe@,'%‘? I/t BMdhs,

carbonate, ethyl acetate, benzyl alcohol, benzyl benzoate, propylene
an@RRAsMaceUbGAl ¥ RECERIBBIe CAMISTHY FupintamiAEs B39 (ReElosamtjseein.
cottonseed, ground corn, germ, live, caster and sesamine oil), glycerol

and T419,CaR1R0SEIBRLPEYSRE MR iRt thase-repiain s B ek dsdlgsed compound
andiheRRteo SRarARRGRTIPORHORSARBLAKS IRSUSEsAR VAR ofar cPRareRISsal

wetting agents, emulsifying agents, suspending agents, sweetening

adrgHURHS IR HHrEP BPORIE A AT rRGTRAY A Moy rsHHRIMAIAG gEsustained
relEREGTaRE iRergiRuBRX ARpoIAMIateR SErASIhBSQESTiBeigkeréHE RN, or

delayed release of the active compound after administration to the patient
adpinisEraf Ry prEL &0rEal Midp-RABIMISIEr eda AN RHBREHRS Widliaswikdle
phateegafreinyateeptst Reman PhoathupaRmassuitaliydusibiasieabieet is

. of treatment, observation or experiment. = = ] ]
intended to include non-toxic, inert solid, semi-solid, liquid 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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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 25 active compound. The amount of a
compound disclosed herein that will be effective in the treatment of a

steRRtECHagESArHefearLe g pABRAGRIATTINGS BRiANRRINIGINRte, and
_techniques. In addition, in vitro or in vivo assays may optionally be
MIXHSRAEEERS help identify optimal dosage ranges. 30 Examples set forth

beloyw demonstrate general synthetjc procedures for preparation of . .
oA O SR EDleh BB e R Tt D A Ry s pufering
agdhisstrate particular aspects of the disclosure, and do not constrain the

scope of the present invention as defined by the claims. EXAMPLES
Geng&hel Jotatpabpezatbols dieabéets] aaublibeStpibld, .dP grpanddsaraobe accomplished

Wnﬁ'&%&?ﬁ@‘gﬁd b QIR Y and %?15% E“‘%%”h% o iR er ol %lhown in

€quiv.y; amine ?ltleormucfaqﬁ,nfpequ 2" 4 yfene diamine 0 equiv

theiiphariaaecutas k édlumeldtwigrathe azeotropic removal of water. After the
completion of reaction, solvent was evaporated & the residue purified on

10 cbigrid {silicargeiraiti® o mekiymbustiptiandsrofnebidayibaruiacsutitaly
v, o7 e )
o o e S e B TR form

pre(@uationd pteragiidenceivppLNMRIOD QLEIIVIt Wtk D ®DEIZSBYENR2 selutilizing

Y4 . J= 4 ! —
sodfi B SISl ol S o BE T B S Gt
ethi asitate ibanndddgoholz ey Mbenrovwiel draypsna ghveely L3 bubytanetahsil,

. acid (4- [ ) ide " 3): =6H7Z.
A A S R T
sesaMineaiH), @erolemddatiypon Sstebsfinashisanand &) ixite 2agei+1];

Yield 54% 4-Methyl-3-oxo-pentanoic acid (2,4-dimethylpheny2;amide 1H
NMAgEsisles ises dilugnta, thears! commpasitions camglse. ngliemdiaeiis, fo4),
exé’h%,@vc?t_h'ﬁg g&ﬁt@,%rﬁuIgi‘fpi’n’él-Z%(ﬁs,‘%ﬁ@b‘éﬁdﬂ@')a&ﬂt%,@&%eﬂe’ﬁ%d\/&aent&
(positive ion'mode): m/z 234 [M+1]
flavoring agents and perfuming agents.

The formulations as described herein may be formulated so as to provide quick,
sustained, or delayed release of the active compound after administration to the patient by
employing procedures 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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Yield 72% 4-Methyl-3-oxo-pentanoic acid 4-trifluoromethylbenzyl amide
1H NMR(CDC13):S 1.14 (d, J=6Hz, 6H), 2.70 (sept, J=6Hz, 1H), 3.53 (s,
2H), 4.53 (d, 30 J=6Hz, 2H), 7.40 (d, J=6Hz, 2H), 7.59 (d, J=6Hz, 2H);
MS (positive ion mode): m/z 287 41

illAtMetbyHicninergitd of thedisaestid; difngo hbt MVR(HPRA 3cFROM khe) pesent
1.14 (d, J=6Hz, 6H), 1.57-1.65 (m, 6H), 2.76 (brs. 1H), 3.20-3.75 (M, 6H):

inV@WﬂW@tﬁQﬁ@%ﬁ@%@ﬂ&l‘ﬁﬁ@aﬂd phenylamide Step 2: Preparation of
0-ketoamide-2 (Formula VI and VIb) Tﬁ 0-ketoamide-1 (Formula IV, 1
equiv) in hexane was added to 0= | Bl(§§8 equiv), aldehyde (Formula

V, 1.1 equiv) and glacial acetig gc(iaorl éloéip %!w%w of f3- ketoamide-1). The
resulting suspension was he ith the azeotropic 10
SCﬁﬁm&?Vi’" %fdvygter. The reaction mixture was cooled and product was

ation. The product was purified by washing the precipitate

Stegiﬁ! Weﬁ%@(gﬁg‘ﬁﬁ%h@(}%ﬁﬁ@gi%‘é‘?ﬁ%{ﬂéﬁ\9%‘?{9 Rrgtoamide-2.

ompou or can be prepared analogously. The following

2B TR AT £ O SR eSO B g 1.2
ethbderge?cﬂanﬂi Bej(lg. (NJ\AYR(GZDi@ 1@2 gﬁelvﬂagdﬁﬂ ageﬁ Mz'ttﬁ‘lJH_Q, 2 &0rApTO r@nnpga{ Yof
B N T
colus @iBengsilidens2domettiyl- onpqentaobioemida Vb can be prepared

- N-amide:. 2,20 ST N )
Al e b
progesksiteve ion mode): m/z 336 [M+1]; Yield: 32%

2-Benzylidene-4-methyl-3-oxo-pentanoic acid (4-acetylphenyl)-amide 1H
4- MR DR BRBand8 ¢did b By Eiany-881ds 3H), 3.37 (Sep, J=6.6Hz,

~25.4. H) o (1497 : : =87 ,
B 4 Sl S B e B
2H2-BaAKYlitiehaHnethyl- Bl ddodpédidnold-HcicB(d - dird diHy) dhdn glpautsiddH),

3): = 99 H) 06,29 (s, 1H),
o Y NTETARR LT hAR Gl )oh%0 o 1)
7.35-7.45 (m, 3H), 7.53-7.72 (m, 7H) MS (positive ion mode): m/z 323
4-I\H\éltﬁilii-;3\-(6§<gr?e%%noic 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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42 2-Benzylidene-4-methyl-3-oxo-pentanoic acid 4-trifluoromethylbenzyl
amide 1H NMR(CDC13, 300MHz):6 1.19 (d, J=6.9Hz, 6H), 3.30 (sept,
J=6.9Hz, 1H), 6.16 (brs, 1H), 7.26-7.60 (m, 10H) 5
2-Benzylidene-4-methyl-I-piperidin-1-yl-pentane-1,3-dione 1H
4- NG DipbAidRR - Wie)ie Mk 8830s%hém, 2H), 1.15-1.35 (m, 8H), 1.43-1.62
1 g?r\‘n Aé(l-& 3.13-3.30._1m: 3H\5@3.61_(brs, 1H), 3.78 &brs, 1H), 7.38§brs, 3H?_,I
HNBARE D 130N Rpb3itivié iSh fnbdé) o)z LB 1By 1), 2.76 (brs, 1H),
3.2%-_@4@%@{,1@ nzylidene)-4-methyl-3-oxo-pentanoic acid phenylamide 1H
NMR (CDC13):6 1.23 (d, J=6Hz, 6H), 3.34 (Sep, J=6Hz, 1H), 7.18 (t,
J=6Hz, 1H), 7.36 (t, J=6Hz, 2H), 7.48 (d, J=6Hz, 2H), 7.57 (s, 1H), 7.65
4-Nethyly3-prerpentappioed phsniamis mode): m/z 319 [M+1]; Yield: 67%
15 Step 3: Preparation of Diketone (Formula VIl and VIlib)
Ste(@@éei%%@rﬂ"’f’dét@WrﬁibﬁWld&ﬁJ(éﬁ%@ﬁMb%Nﬁma VII, 1.1 equiv),
triethylamine (1 equiv) ethanol and 3-ethyl-5- (2-hydroxyethyl)-4-methyl
thindE keI 6D BRI N O PR NS Rk e rglarire (0.18

i ial i iat to
et o e A MR
ketpaongdeed)withetesy IHoesienenaibmaiNeatageunvdas rafiighadtvitie @motropic

rer PSR CHle WRlE o AR OMEN AT Y NRMH T M BT B WRN Alated by filtration.

concentrated on rotary evaporator and residue was puritied on a
Thelrorusioyrapriditsliisiio te pLEawRiLde wigshy! Tuiwjsourie énd dried in
vadud BYRord -&QQF%&E%P%%%BS‘SABQ‘{W%%@WS @@)&f&wge P& 188 gously.

were prepared following above general procedure

The f@ (Mling opthemgtieo xeete phepaybe flollipwtingethgvSgorergeprtadisacid
(3- acetylphenyl)-amide 1H NMR(CDC13):6 1.15 (d, J=6Hz, 3H), 1.20 (d,
2-Bergy idepind-medyb 33Mp-peotsépacieGHacetyphars)-@nizel dsamer ),

= ' y 1L N , —h-12- 1. Y
T SR ket I At AR e
J=Nadid; 58y 7493 (d, )=8.1Hz, 1H), 8.19 (d, J=9.9Hz, 2H), 9.23 (s, 1H); MS (positive
. 2-[2-(4-F c2xorl-phienylethyl]-4-methyl-3-oxo-pentanoic acid
'O”?ﬂ{gg%it{/‘lhﬁg%%l a?\r[ngljzeﬁg@\l (CDC13):6 1.16 d, J=6.9Hz, 3H), 1.23 (d,

J=6.9Hz, 3H), 2.55 (s, 3H), 2.99 (Sep, J=6.6Hz, 1H), 4.56 (d, J=10.5Hz,
2-I?;'P}F‘%yﬁo%ﬁe(qtr%gl]n?/i%_-%kg‘-'f)'gnt%r%(,(ta&a’%?-l&ge'tﬁbnenyl)-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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5 7.18-7.37 (brm, 6H), 7.48 (s, 1H), 7.86 (d, J=8.4Hz, 2H), 7.87-8.03 (m,
2H); MS (positive ion mode): m/z 460 [M+1]; Yield 64%
2-[2-(4-Fluorophenyl)-2-oxo-I-phenylethyl]-4-methyl-3-oxo-pentanoic acid
(2,4- dimethylphenyl)-amide 10 1H NMR(DMSO-d6):6 0.99 (d, J=6.6Hz,

2-Beny RebAeld. etttz o Apehtariole adtd) 4 2 rifutromélhy & {BeRide
J= 69HZ 1H), 4.94 (d, J=11.IHz, 1H), 5.36 d S= 108HZ 1H), 6.68 (d

"H NWRIG Dk, 392D dnd 9d) J7619- .34{sepod=6: h'(rnlfim 16 (brs,
1”2 60607550t Mifpositive ion mode): m/z 446 [M+1] Yield 66% 15
[2-(4-Fluorophenyl)-2-oxo-I-phenyl-ethyl]-4-methyl-3-oxo-pentanoic acid
4- trlfluoromethylbenzyl amide 1H NMR(CDC13, 300MHz):6 1.10 (d,
BETRyfffdénciiimét (Ld e fiehiZ- l'ger?té’r%(f%pﬂioﬁefs -9Hz, 1HO, 4.15 (dd,
& 4.8Hz, 1 (dd, J= & 6.6Hz, 1H), 4.46 (d, J=11.IHz, 1H),
HQ\IMF%@DG@@QNH% 5508313(91%7 i) 26189 -4-337. 8 BHMYL. 63Y.62 o, 4H),
315841, Féh% é‘%ﬁ‘dbr& {1913 728 e d -9/ P8 BrL BN M PRRLVRIPMS

mode): m/z 500

(POEIKWEFI%m@@@nWZSZﬁﬁeQWﬂ-)peenyl 3-(piperidine-I
-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,

2- (é-(’éyamioeﬂzwuiegaéww @rqlmpzotwm@ﬁl prylamigs0 (m, 1H),

1H‘NR/9R&?26CF §Té3](8'a')J561°le@H}‘é@@é@%spt}\%oﬁnorﬁgﬁz %-ﬁzizﬁé* H), 1,736

7.24 (Drs 7.97-8.07 (m,"2H):'MS (po 493
(t, 2R ChnrbABédyRBHZ 2H), 7.57 (s, 1H), 7.65 (5, 4H), 7.81 (5, 1H); |v|s (posmve

ionﬂMg[z%mﬂrle% fmq hyusfb-rg%}myl -3-oxo-pentanoic acid 30 phenylamide

sitive ion'mo ) m/z 443 [M+1] Step 4: Preparation of Pyrrole
(Formula X and Xb) A mixture of diketone (Formula VIII, 1 equiv), amine

st 8 MBHERtti P of Bk ARG 2SN (TaRE SaMY) In

heptane:toluene:tetrahydrofuran (4:1:1) was refluxed and 35 water was

reme VE&WQ@%@%%@[&VPH i) ”é‘?d%ﬁ%%'%ﬁ&‘ﬂn%ié(%?“j?ﬁ eflxgnts

were removed and the residue was dlssolved in ethgyacetate The organic

trigiydaias (heshéd ihaaobang aretsoetiAeepssiayd) -draethyd ibazalism
brEEPY B RAT LWér%lBPJ&%BGmCQO%?”&ﬁ?&rﬂéh@%éyeewmmwﬂgéhs the vial

residue was purified on a chromatographic column (silica gel, 100

WaprRasRRICGHmed Lately afd-onRATRD loafBHe. prEpalticamisiionsny raassion,
conIRVINg e TIBIRCHAERIMALE RinPalind RUANS ALV ARG RIRSRAES 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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35

5 (6-{2-[3-(3-Acetylphenylcarbamoyl)-5-(4
fluorophenyl)-2-isopropyl-4-phenyl-pyrrol-I-
yl]-ethylJ-2,2-dimethyl-[1,3]dioxan-4-yl)-acetic acid tert-butyl ester 'H
NMR(CDC13):6 1.30 (s, 3H), 1.36 (s, 3H), 1.43 (s, 9H), 1.53 (d, J=6Hz,
2-[6H - R163r GpknAD- B30 HHeh a4 3ot (8. 33bko-BERaAAS dbid 241).
acety(Shen§B-amiddd), 4.00-4.22 (m, 2H), 6. 85 7.05 (m, 3H), 7.10-7.51 (m,

'H MR (E8IHs . ﬂr'd)gMS:ﬂn Sltb@ yEpasle): 3HP m/zsHR7 My 2lo9 (Sep,
Yield: 23% (6-{2-[3-(4-Acetyl p&@n 31?I/Icarbamo

I

J= QIQB%GWQnﬁ}ﬁQ oprpyiHZ. Koy ot %Hz 1H), 7.04 (t, J=8.7Hz, 3H),

7. et 2esine e 1 Ao 8 d WensaticanAeTbe|ReiaS (positive
NMR( DCl 13133 138(s 3H), 1.44 (s, 9H), 1.53 (d, J=9Hz

IOIUmdﬁ)e@/@o 0 By 13; Xehd@s¥n, 2H), 2.54 (s, 3H), 3.49-3.75 (m, 2H),
4.00-4.25 (m, 2H), 7.01 (t, 1SJ 6Hz, 2H), 7.06-7.26 (m, 10OH), 7.81 (d,
J=9Hz, zH); MS iJosmve ion mode): m/z 698 [M+1]; Yield: 14%
[@a(gzﬁg@o@r@ -ﬁqw&%&yﬁgm&ﬁ gLe(myl -3-0x0-pentanoic acid (2,4-

d'”FRIBY ropyl-4-phenyl-pyrrol-
"H NYRLEM @‘Zjiﬂléng 1[1J§ﬁ'jﬁﬂér§h0yl} a2 4dc)abidhzt byt 84t 3H). 2.18 (s,

3H MB@%&%@%?%@ 3ty %d?’@-(ﬁ 302, 11453 $936%4d) s12P8ids Snfrﬁé 168 (d,
5-1.76 20 (m 8-2.32'(m, 4H), 2.33-2.47 (m, 1H),
J= Qééld kakﬁﬁaﬁ)%(ﬂs %F@)@?(Niﬁﬁ (moYM)z@{%@ﬂﬂ GWZF(B; Qﬁ§> ®f811H)
MSpbEE R (hodefiae 3 (ROT)7 PRTGHLD. 783 (0, I=6tiz, 1H) MS
(posmve ion mode): m/z 684 [M+1]; Yield 21%
(6-{2-[2-(4-Fluorophenyl)-5-isopropyl-3-phenyl-4-(4-trifluoromethylbenzylc
| 1 t ti id
i égﬂ@%%%%ﬁ* oS by e
A ACEES, S s s YR(brooR) 22T A W 388 ot

(dd, J=15.0 & 6.0Hz, 1H). 9.36:3.50 (m. 1H (m, 1H]J
J= Qr&HzHyH@ m&@wdﬁmww wﬁmﬂidmfrﬁ@z&m@mlmm% (d,

1=11AHE 1$79:0837 4 2 Mepy P9 g"’seééfgb Mg 3 g +H 78Hz 2H), 6.97 (t,

6-{2-[2-(4-Fluorophenyl)-5-isopr henyl-4-(piperidine-
J= 8<,4d1|50|r1)1)7|655r|(6l 0—37I]5*3l) 8l'rh)yI}’ D AR Emy A, QYtﬁdﬂQﬁMV?l)Oad@ﬂd%cm/Z 500
(M t:arr putyl ester 1H NMR(CDC13, 300MHz):6 0.99-1.60 (m, 29H),
}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

1 (ﬁﬁimpweﬁwes{%eiﬁﬁcpfaﬂw@?a #atﬁ@pf%gyban -flupraphonyline
RIS D%GH & 3#%9@%4 ¥R, 5H),

acetlc acg?ert butyl ster IH'NMR' 1.36'(s 3
2.62. 48116, JoR R HZ50H), 296-842 (BHH).63720-3.40 (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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(brs, 3H), 1.55-1.75 (brm, 3H), 2.20-2.40 (m, 2H), 3.38 (sep, J=6.6Hz,
1H), 3.63-3.88 (m, 5 2H), 3.97-4.24 (m, 2H), 6.85 (s, 1H), 6.96-7.48 (m,
12H); MS (positive ion mode): m/z 680 [M+1]; Yield: 20% Step 5:
Preparation of hemi calcium salt of compound of Formula XI and Xlb (a)

satiateccadetion Bicareenarovidee! drivaridar XriRyaetaeli@idulphate, concentrated
tetrahydrofuran (1:1) was added IN hydrochloric acid (3 equiv) and the

ON KLY BVARR WhFrarrdharspidvR WeeHIHSdRRE RFPatocRRIsislumn (silica gel,
100wdmhsis f Gienketaldshg FRAGLND XBXAH BaREReelethae diusAndERdfoNdWing

hydroxide pellets (6 equivhwe_re added. The reaction was then stirred at

IntefmpRIALRYRR PLRRACATGHBVMRE BRRGEFRSA ARG Wsvents were

r ved and the residue was dissalved in water; aqueous, layer was
- "ﬁgﬁ% Dl ,y%%@seyﬁéﬂf?%?&\%mﬂmﬁ SRR ey rrol-1-
yﬂ%ﬁ . g@ﬁ&em- ey -Jﬂ@ﬁtacc@?a%,eﬁi‘@w Sl onirated. The
LH neiR(E DAk en 30T on. 36y BRAAGIAE) i) UIB® (Gilleatae] B1)-1.67 (brs,

21 A A R deit e SELlon oo SR Al 0022
2HYire/B513E0BIrACBIRUSISOISO NG MHR e (uI-2BIazateH)) IS ¢psit)vaVbitenode):

recjpjitate was pbtained, which was filtered off, 20 washed with copious
mlgp%ngJéﬁNiEﬁ; ried in vacuo. Compounds of Formula Xlb and XlIb

(o PR AmER Analpasush, Te flling compounds were ERRIED 1.1
I e s Rl P e
IH oIRGB 11 1391{s3 B-0lihy @B ¢8R pladibis, AEKY, 253K, J=9Hz, 6H), 1.66 (brs,

2+) G AR 2H) 5 ey St 3 el g 4

J=@kiz, BBH)7 DBC. 06, (3 7L6HY, 7 B d7 JEDI, AHT; BiE (ddditi B 16n(mddd), S1ashos
S, 1 4 changed); MS (positive ion mode): m/z 601 [Acid+l]; Yield:
[M%ﬂi%gie[ﬁf) :21(%7.5-204C 30 Henri calcium salt of (3R, 5R)-7-[2-(4

6-123RPNE Rk LSO RGeS Y AP py1-4-phenyl-pyrrol-
3%@%@5@%&?@ e A e{fgfa%{%% o onenypyo
sty el A 53 e 2 TSP 858 rs, 2m),
"H NBERIGOGH); 51190 2508ED. 1236r(5134)),3.33 (br&HIH),52. 1 65641216)11)3.065-1.76
( 2 S 14-,9. ; 786 (d. J59 Hz, 7
89,4559 (B2 4471 198 400 28
4.06029ATidk)];0vi2Ith 239, erBjbt(1.88:9-8 18 HCH-6Hz, 3H), 7.07-7.25 (m, 7H), 7.88
(d, J=6Hz, 1H); MS (positive ion mode): m/z 684 [M+1]; Yield 21%
(6-{2-[2-(4-Fluorophenyl)-5-isopropyl-3-phenyl-4-(4-trifluoromethylbenzylcarbamoyl)-
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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Hemi calcium salt of (3R, SR)-7-[2-(4
fluorophenyl)-5-isopropyl-3-phenyl-4-[(2,4- dimethylphenyl amino)
carbonyl]-pyrrol-I-yl]-3,5-dihydroxy-heptanoic acid 'H NMR(DMSO):S 1.29
(brs, 2H), 1.31-1.76 (m, 11H), 1.87-2.01 (dd, J=15 & 6Hz, 1H), 2.02-2.15

Otalwwbﬁerw)sﬁsbﬁr@pﬁﬂ) BRR(BpReAyt). 3-[HhéayTardind)2&Donyl-
1-y9- étHM ﬁ?@rﬂ&iﬁ% [Z'é]d?o%ﬁ 38) @etlOddid FerSrlisty Lidtdp 20

1, .exchan ng gos itive ion mode): m/z 587 [Acid+1]; Yield 45%; I—P
HW%@% 2 Bidm? E2udfdinls3h Gr 28R, 585 %%H( (d, J=6.9HZ, 6H), 1.67
(brﬂum)pb%eyi)fs \&RRT oIy &Qbemblénﬁ @Hylfblgeqawtwb@wl@mn%s 3.88 (m,
bon ))‘J pyrrol 1-yl]-3,5-dih dr :9%{ %tanmc acid 15 'H NMR(DMSO-d6,

23 GO 74 (g 2. 286 L3281 Mb 4B0siee (o0 BRge): /2

684 [0l \detB80%8Hz, 1H), 201 (dd J=15 &4.2Hz, 1H), 3.15-3.33 (m,
1H), 3.42 (brs, 1H), 3.50 (brs, 1H), 3.68-3.73 (m, 2H), 3.80-4.02 (m, 1H),

Step 29 @rdparatian bifihemn®Bakiiten 2k of 0dnipsudHof FdamG3(marfe- ki b
7.50 (d, J=8.IHz, 2H), 8.24 (t, J=5.4Hz, 1H); MS (positive ion mode): m/z
641 (acid+Iyea bdﬂmnmakﬂmnmmi@wic(mRF&ﬁW&M -(@methanol and tetrahydrofuran
oro I so hen eridine- I
(L Rg f%yﬁr@l (i) 0“ y ro y%atap\{gr%lctg id "ﬂ%{ﬁ\){%&}l@g a&)amblent
ten3tx0adite, M@lﬂhelmrgﬂdm$¢dﬁ8y€sliﬁf(ﬁle Réetyl, JIMQMHDMH)MUEQV\@; cooled
1.43 (dd, J=15& 6

Hz, 6H brs 2.15-2.1 H)
0 GGG OSERS RIS TR RO s AR (AR then Sirred
at alnbidat RipefaBirel . K (he,éoid of éstdy (yuroRidls, 8d18e(ss Wdje Irl:ﬁmw@dlanmme
tof 3R, S 4 fluoro -5-isopro henyl)-4- .
T T T R ST
wWMRNWVtﬁﬁJtﬁ&)e@;ltl 2FHbgahit, phaké (daslesttizieatintd efiyllaéatite, atd),
1.87-2.1 3.10-3, 3.70-3.90 brm H
COTETTALTS, TS eSS (I or Tt O RSP OB R RIS Wy o2 el 100-
200.tneshys, 1H, D20 exchanged) MS (positive ion mode): m/z 584 [Acid+1];
Yield: 87%; m.pt. 197.7-222.1C 47 SCHEME la Step 1: Preparation of

com(h)und ﬁb Eomqumoslmmnmrmmﬂmdlmm {eteyacd ¢rslm‘a4nagamay adding 1
eqU| g)rﬁ ﬁytlonh%“gollto[ BRYWY duce e?raoﬁ]gﬁuns% 8 mu{%s)o(lﬁ'\f Bn (am)

approprla eSu was disso ahydrofuran:
of le@pmlad:emea(m%deh{mm)m\rwmh@mde m&quem)aa/abtam\dédz\/ﬁme veasctitiered off,

waEﬂBﬁ%%W@b}fé&%%%hﬁ’t GriRkd:?, thd RS AR completion of reaction,

ction mi
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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acidified and the solvent was evaporated under reduced pressure to get
crude product. The crude product was purified by column
chromatography (silica gel -100-200 mesh) using 50% ethyl acetate in
hexane. The following intermediates wee prepared in this fashion. 10

'H ﬁMRk%@é@HB%%ZQQH@QW@W‘@ Zdingtieyh] SkEepan Ay hedvlea (m,

1Hﬁt%ﬂ5b%éﬁwm2ﬂ§|&»ﬁor@y€b48pﬂé%y$ TRI(PYArdd- 810 pr EMid ) WdRzaIE!). 7.14-
7 958 HMAUERCAD 5] 9 17k @1, L)1 264051350, 304 B e

(s, 9H), 1.53 (d, J=7.2Hz, 3H), 1.65-1.69 (m, 2H), 2235dd J=15.6 &
M%(gpﬁztlv_ﬁmmm@idmjalee[&ugmzmlg 2% 3/t (A884316.9%°3.8

(m, 1H), 4.05-4.20 (m, 2H), 6.96-7.20 (m, 12H), 15 7.90 (d, J=8.4Hz, 2H);

MS (positive ion mode): m/z 698 (M'+1); Yield = 51% Step 2: Preparatlon

R camrAv e s §ﬁ75'iﬂ theg hgﬂﬁiﬁ'@pf& 14
5'.?%' e HMWF e e T

ed slow&)'m two to three ractlons he resultlng 20 suspension was

H&HM&W ndtée @D eh SéitrdofP dModihd r@)luﬂid J=15 & 6Hz, 1H),
2. dearydieioran waggdaRy slowly aid) 3 aaquRAGIANITXIE, WAS, 158 thrs,

for 24 to 30 hours at an ambient tem erature. At the end of reaction,

1H3 MO Na By P &i8e To3gdMe b, &J&Két 1%@@%@@5@86@& Wiss (positive

iorPBber By Cele TR Re R0y, (Riliceg «¢00 mesh) using 25%
ethyl acetate in hexane. 25 1H NMR(CDClB 300MH2) 6 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), 238§dd J=15 & 6Hz, 1H), 2.40-4.17 (m, 5H), 4.58
| calpiumenltof §3RORBE2ME uarenbenbhadsormepsks-poenyaviéd =
trlf BetRideRey BMANRIiLATRO b RYBERI N AT B et soxy MeBiguRig aFd

LHRIVEROIAS AN iGOMHB%/)l‘%SlFﬁ@% 15148 3 BEeY, @%bﬁq?”ﬂ ligskse (m,

equipped with a reflux condenser, ni rogen was purged. The reaction

ZH% &ﬁﬁédﬁa&rﬂé&t&ﬁhﬂa&lﬂ&t%@U%d%ﬂ&r&f’e%@diﬂﬁétﬁﬁ&ﬁp?ﬁd@(ém 3.42
(brSaHHY,) 35 BRI A HroBRNIEe DURT YOGl NAe (R, Ty, Was %dﬁi%MPlz”ﬁﬁ) 6.99

reaction mlxture solvent was evap orated. Solid reS|due was dissolved in

(bfétﬁﬁ)aéé%ét@rsm?déhJd%?h%%@r@a\?ﬁ)j 0 dduERubHigy dHivas2éxisalctedHz, 1H);
M H@ﬁfmél %‘ﬁ%ﬂﬁﬁz%gﬁ%‘éuﬁa)ﬁ’r was washed with brine, dried over

anhydrous sodium sulphate, concentrated. The 5 crude product was
purified by silica gel column chromatography using ethyl acetate and
hexane as eluant, Yield: 2.16 §73'72%)

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):& 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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Step 3: Preparation of hemi calcium salt of Formula XVI 10 (a) To a
solution of XV in methanol and tetrahydrofuran (1:1) was added IN
hydrochloric acid (3 equiv) and the mixture stirred at an ambient
temperature. After the complete hydrolysis of ketal, the reaction mixture
sovags\iealgd to OC and sodium hydroxide pellets (6 equiv) were added.
The reaction was then allowed to stir at ambient temperature. At the end

Stepf Esraepyeaalysist solvpothueretrmoyex pnd the residue was 15
dissolved in water; the aqueous layer was washed with ether, and

neutCdmpdunvitiXIN (pyeparedltwltoadd) fhibemygmmniatekizpe oftBetradtedroduce

into ethyl tate, a ncentrated. The residue was the rifi n )
o Bl DR S Ak S0 SRR el SR S AP s Mycroturan.
meﬂuniiuh@lsa)tmbm!ueeamid pl dipzicenl W@dﬁeqdqmqu&adﬂq&. Sowiveaction mixture
walFEPdF SOuEa 153 added dispwise 2 GRS SBINION (UMD B0:0Fc ias

calcium acetate ( ) equn%. ite precuglta € was obtained, which was
acifiifése drafftharsd lvert veas witip capédus denoechioetl Wwesssy rariol ghieduite aodoct. The

e S ORI s Rrenpees AmLerly P I R i

rophényt)-5- isopropy

50%yetiopyacetabs ipHengtemihio) daHooiyl-myeroldeydle3, 1t py epared e fesrfastion.

acid 25 'H NMR(DMSO0-d6):6 1.22-1.62 (M, 11H), 1.98 (dd, J=15 & 8.1Hz,
A-{{H] 22 ©6e2-Detaxycanapng| 2etBys2 driimet)yd- Bz I stioxartyi-glBetiik51(4),
fluaragh@ny-;isopsepyRg-hedH 1 -pysm (B-Cadln A Hpnarsg-snzei; A8l
14 QRS IYe~N BN YROMR): 9.(Acidsl); Yigld=, 34%; AR = ABR-204C
o T B P (s R I R B
J="b2Hardtd)aDGhal @9daquihridcla (edktirdSod B hgtin ditgrie 4idd, J=15.6 &

thapoktetr f a7 e Stir t emperatur

Gﬁ%gﬁj#ﬁsﬁ%ﬁ‘t#f@r%%?e%@?@ﬁo%%%‘{f%ed AN e%tj(%y(m’ 12H),
7.98(divd¥ Svéirz st Vi tpasisiediotionoda)xtuie @98 (vrihé); Stietst=ab elom

temperature for about 5 hours. Reaction mixture was concentrated and

the residue was dissolved in distilled water and acidified to -IpH with IN

stdy S hlicAsIHof RS ABIERESHRYS MRS eYiracted with ethyl acetate,

washed with water, brine and dried over anhydrous sodium sulphate.

OVQW&HBJQ(:WUEG')?W%? LA s aRAGa R IiEaras) dR¥furan and

methanol-dichloromethane). The following compound was prepared by
SOGHIBRATG KIS (FGeEhIrass afdeksleovhy.in et sResyfiasuons. The resulting
sudsaRieRXl2BIABY fér B rApiexwpberyDasaInabn 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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carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid Yield : 5g (84.6%) 15
Step II: Preparation of disodium salt of compound of Formula XVa A

compound of XVa (1 equiv.), tetrahydrofuran: methanol (1:1) and sodium
hydroxide (1N, 2 equiv.) solution were stirred at ambient temperature for

dind&fyifsgl peides(2 Rippdias allbchomedadwal Raisuv aVaéa (asLisolasedided to

by evaporating solvent under reduced pressure. The residue was washed

the ¢ HRSHRATEr SAHYERH S EYRPRSARFbro Ll ey Bl iisalired 1 alidracetate,

waShet Da B8 hntiBdalovdng Iepen DR s e BRRRATQHVP M cERAIRWITE organic
above procedures. Disodjum salt of (3R, 5R)- 7-[2-(4fluorophenyl)-5-

Iay@o‘ﬁ?éﬂ%%%‘@ﬁplbﬂ'[‘&l @g?g%ﬁ@ %Wﬁgglum sulphate, concentrated. The

crueRrpRNidtRyAE PP -silvseKyonaRtpERienaaish e WMBBite MBD ad&bte and
MHz):6 1.135-1.179 (m, 2H), 1.365 (d, J=6.3Hz, 6H), 1.752 (brs, 25 4H),
hex@h9s 8l m 1H), 1.950-1.998 (m, 1H), 2.733 (s, 1H), 2.89 (s, 1H),

2607-3.7 ), 3.924-4.004 (M, 2H), 6.99-7.07 (m, 5H), 7.155-7.247
Y"%“éﬁ%ﬁé,%&éﬁ??gﬁHz, 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%). 50

StpGE YA SRR oL EAIRUSPLEGHINAA To @ soluion of

ompou ormula mmoles; preparéd -according to
procgdqure r i t. . .
S (10D R e D A L e B
hyqroshhonio ke, (Bipeviainen dotmin ura dtircedi etaciArb@Ba tenipeTaig reixddier the
h re it | v I 4
co B A o R R e R Tl
hydraixétet@d| Iatsl (GrdqrovetbealdEHe Bhgaedctiapevasdksewalbeddvitrstiat ambient

rerffsnons agd solutian, SodikmRICaRanale SRAIAR, BRI, AICA.GYS vas
nhydrous sodium sulphate,’an concentrated. The crude product was
dispainfid dnomatechiienagtegraghye cohsmagsiditeige b the0ad 0awiealize2dwith 1N

- i f
A ol L R A S B e
The resigeswea-tpd oy Bty O Lsohatmy(siicez ot badihides(d.298 mmoles),

15 triethylamine (6.49 mmoles), and ethanol (0.6 ml) were placed ina 30
ml vi&l), flushedangitheargeolatianio igbeditivcdiaiéhy aTidd peepetieshby adding 1

eqPIERE MNP Aytir 6 el Iution) 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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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, dried over anhydrous sodium sulphate, and
concentrated to give crude product. The crude product 20 was purified on
a chrgmatographic column (silica gel 100-200 mesh) using 7% ethyl
S—C*&%%lé@m hexane. Preparation of compound of Formula XXI To a solution

St B & EO SRR LB 59 frmoles) and pvalc acd
(4.768 25 Bl Agof ESIE TSR AR IR YR arealraRG Emaralal

water ours |on Mixtire was con
audth;dtbmmhtetmaﬁdwfdem (Eé:@a&amtmndmterm temphedunatfosalluby hours.

A EURPBPIS S AN BB HEBLANE! GUNRTe RO SHIARR Rction

and concen 0 give ine CI‘U e proau proauct was
mummlwmfuubanmmedlmg@mh tedipeeradshphming MouretRdaatiotanaixture was

co&%ﬁ%&d’sglni@g%%ﬁ!ﬁ%%&gfgb%ﬁ%bduH Fs?rl é%%@ﬁ'&@g?uﬁm%?@ OffH with

compoun n met anol: aloxan mixture w.
1Ndwbdcm0%qmiddﬁjmatmm ([B0Yovae €8 Cen Wil Titleytesattiisy waabetd)with

4
wafBh BHF 73 SHCEOSR AT o 0t SRR DRI 1 S cSRH e
and@laﬁrhgdsmr@thlwaxb(ﬁ%émtawdl -dinhdoroaibenad dibe fbkorsingicsdnpound
I hf t st P ti f
B RS B R ARt (o e step. Preparatonof
I t F I )
(3F?<8ﬂ b éﬁggﬂvﬂd%ﬁﬁé%l L5 Q@ijgé% B ﬁF%ﬂ?r S@ﬁ%ﬁj@a‘{%&iﬂﬁa@eﬁﬁr@%ﬁeﬂHBﬁ
reactlon mlxture was heated on 0|I bath at 7OC for 2 hours. The reaction

Y'?‘Iﬂxtﬁ@e(%@@/aporated to dryness. The residue was dissolved in
benzene (dryi and added_ at ambient temperature to a solution of amine

Steg WortARaTRteR %ﬁﬁi?PﬂfoBe%@i%ﬁfecemBOV@Q&foﬁW@Wé’s then
heated to 70C leti f latil .
VD SRR R A A BN LR FAB BB AL L Al

hy@relkidie @0D-2equinestyiutioa Wék@vytngedwmﬂbmdmaﬁmapﬁeerdrf@ﬂowiagwours

Dlﬁgigg/gb ﬂ(é )aclg o Ué]? goﬁﬁ@r%?%) A;\(&%t ] ate ?/rg\?arpr)lo t)mg (solvent under
redyi¢eetipyddsdi2-dineatizydiia \&h;tlmheél “yiHadetibyaeioktedrizdtid estan 'td afford the

pur%I Eﬂf §:OD§C |3r1 g 99 dl_(l)%) 453 98& Eg"% (ml’hel?z)ll%wmé Comgbung wgs preBared 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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20 1.48 (d, J=6.0Hz, 6H), 2.23 (dd, J=15.0 & 6.0Hz, 1H), 2.35-2.5 (m,

4H), 3.35 (sept. J=6.0Hz, 1H), 3.64-3.89 (m, 2H), 4.0-4.25 (m, 2H),

6.93-7.08 (m, 8H), 7.18-7.22 (m, 2H), 7.50 (d, J=9.0Hz, 1H), 7.69 (d,

J=6.0Hz, 1H), 8.82 (d, J=9.0Hz, 1H), 11.02 (brs, 1H); MS (positive ion):
sCPEME1P00 [M+1] ; Yield= 59% Preparation of compound of Formula X :

path b 25 To a solution of a compound of Formula XXII (1.2 mmole) in
Prepaetiyianesmgeutti Dnrpvagiadded diisopropylethylamine (2.4

mmole) and O-benzotriazol-1-yl- N,N,N’,N'-tetramethyl uronium

hexaftuasghitoepbibecGripduhd(@fFormole VT thé mesaltsigprpared according

solution was then adde lghexylamin mmoles) i )
O G LTl s S e L T e S48 (1085).
in BOErEvEmIghtwal davtde reactiomchoftéemds Wodemmbdeshnuiiedine (0.02
ixture was e d with_dichloromethane, the prganic layer was .
e R, TR R A e removal
of vaterdotrabedttd e HoairstUde practiost.nMikeucrwds poodert ateds godrthiedeSkiue was

ex DI Shromaiadrani (sliea el d00:200 mesusing 1 ielivlic acia
acetate in hexane. The following compound was prepared as Efer iS
solptmimcsnldi (6 {Ada+©Oyateselyticarbameydyigd(dver anhydrous sodium sulphate, and

luoroph -2-isepropyl-4-phenyl- I-1-yl]- : -
o A S A S P P ASS gl i gel.
10NROR (BBIT 23 DO MHEXEr®)7-0.88 (m, 2H), 0.97-1.05 (m, 2H), 1.20-1.30

(m, 4H), 1.30-1.34 (s, 3H), 1.43 (s, 9H), 1.47 (d, J=6.9Hz, 6H), 1.43-1.48
PreparaHpniobsqimze B of Fesnddia X945 & 6Hz, 1H), 2.35 (dd, J=15 &

6.9Hz, 1H), 3.35 (sept, J=6.9Hz, 1H), 3.69- 3.81 (m, 3H), 3.85-4.15 (m,

1H),A compamdraf fenmela Xedé .48 nerglezlozompernd gHomwla VII (7.14
miBRYVEIBOL B E SR M -2 1h R\ THRPBAINR BoRGHY GRbdsmhFRiesf

Formula XlI°(a) To a’solution 0f'a compound of Formula X in'methanol and

trigtytanyinedh mmalp e d gdeanoh(Bporit merecriased B sV byigltflished

i i, i r t lete.: is>of
B e o S o o
abCpélUe?céqaih@nm\ﬁ@r&@m@ipmmxwem addedeihydhcelatat thembiivre was
wa%ﬁj@b‘\ﬁfﬂ%%ﬁteﬁté@%@\%&{ ISﬁEeéd?é{%ﬁéiﬁ'ﬁfiﬁﬂk‘/ﬁ?F%H&%ﬁ ﬁ&,@ﬂ%ﬁ‘é\%}d

the residue was dissolved in water; the aqueous layer was wasne with
anfatHEyssndiweustdppete, withaoneapdraie trigi v ittt prosyahic shersdanzeduct
Rt e e
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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20 200 mesh). (b) To an aqueous solution of the sodium salt of the acid
(prepared by adding 1 equivalent IN 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

PrégatatisRpTQeni siuyrater ralehingxkiriyacuo. 25 The following compounds
were prepared following above general procedure Hemi calcium salt of

(3Rb15f@|)-361[,&1641| ﬂuar@ﬂhmuﬁd hh@f IsoPRoRy X3¢ plesy)- mﬂmmemagim@)e)
carbon rrol-1-yl]-3,5-dihy pjanoic DMSO-d6
53 SRR A BRI E Dk SOT Y . Ei o 4A escton
mlkmreﬂrdés hyrrdgendteq, al&ﬁ)p%llfc(ﬂabd)ht)zg hou2s2A far, thb‘lbeéi‘,tlaﬁ&v%@ @, the
3.51 30 (brs, 1H) lHL%HP 2-7. 3 m 9 L%I osmve ion q
reaﬁ% e e %S(B?ﬁ&eﬂ) ‘%?A\Iﬁ 8t 6P r Begncentate
undmmlwmw)gﬁvﬁﬂwemd@@bmdde& K/Jﬁlahm&)n&ﬂwmwm% such for next step.
carbonyl]-pyrrol-I-yl]-3,5-dihydroxy-heptanoic acid 53 '"H NMR(DMSO-db,
P r&teitite) :6f tdrbpgh@dd of, RenuladK(d, patb.O®Hz, 6H), 1.5-1.7 (m, 2H),
1.77 (dd, J=150 & 6.0Hz, 1H), 1.97 (dd, J=15.0 & 3.0Hz, 1H), 2.38 (s, 3H),
6.947 @ D30(mtiobH, ﬁo@&ﬁoﬁﬁdmf R %X 1 BAL (@quiRhi)n Déséne at 0°C under

R QRN 71 BB SR e fgfrionSt ohaa

ceak02, e b&hation Sﬂhmmema@rﬁaMammefmwmmfm pfhearsnuraeikéction
a solution of a co und of F ula VIII 4. mgloles %re ared

MG VP BrSE (‘j% yé?%?e fbEa! 15% SopseIB DYDY (R 3nd added

at @fﬂteﬁlj’tempemtﬁé&(é%@)oﬁ@ﬁlar’mheedifeféﬂiﬁu‘rd)l Ws ndged pindenensd The
of Formula V (4.9 mmoles) J)lperldlne 0.02m %{and acetic acid (0.054

reagt RS YRS 05Y PRARd A Pef D i R RRE RariiR ¥ lRitlesy were
renamlér ifh IR D QHEShEREST@FEURR PN oMasCHPOeRIIEAABHIAREI UM (silica gel,

residue was _extracted in dichloromethane. The organic layer was washed
10Q57A% RpeRTRr o ERH AIAI SOMMRGHNS Yefs AT %Hé%BﬁH’c\é’%lﬁBB\ﬁe BefEal

pradéggr@ver anhydrous sodium sulphate, and 15 was concentrated. The
crude product was purified on a chromatographic column (silica gel,

(6-1293200AveiphNy IC Ao bEy 8 &)-fltoN BRI N2 LiSo ORI HZ) e dy DRy(atol- 1-
yI] by, 2 6ithethGb [(S8Tdiokar-2HD)- At} Ga2fil (ert )yl eger(s, 2H), 7.25

HIREEE S s SRS S L6 255 L SR foom
1.48Qd) J768845,6H), 2.23 (dd, J=15.0 & 6.0Hz, 1H), 2.35-2.5 (m, 4H), 3.35 (sept.
J=6.0Hz, 1H), 3.64-3.89 (M, 2H), 4.0-4.25 (m, 2H), 6.93-7.08 (m, 8H), 7.18-7.22 (m, 2H),
7.50 (d, J=9.0Hz, 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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20 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),

by Eittimreeniom&todpAeRRh gad ®it200! R MKiIMELS PhagRYl el Mhexane.
vial, the reaction 25 was flushed with argon and the vial was sealed

ThﬁFBH@W”Q‘H%”PB%%%H"ﬂ%uRfﬁP@r\%éss?F‘r‘r 5&’( 9i6€tor about 12 to 15

o B S 2 St DB
Eth()j Kkt d19 ﬁ?ﬁgﬁa %l é@ﬁtrated to give
'H Nm(mmdlgctsdﬂﬁm mye@pnocaa:(muwptmmedlm énehapinatograoi¢m, 4H),

AT AOICE UMD, (- AR B eIl 4 ghps.3H,

2. 251(@%218@69@%91 236 .@id z3313) &1605HH 114:)6:683(3'@&3!& JERYHz, 1H), 3.69-

s el 2 S AP A2% WA R G

6HY=UE lipositivg, idr0R¢tie) =®/4 8B 1 §N)\+1.22-7.29 (M, 8H), 7.75-7.99 (m,
4H); 5 MS (+ ve ion mode): m/z 433 (M'+1). Yield: 72% Preparation of
compound of Formula XXI To a solution of Formula XX (4.62 mmoles) in
PréeptatientoluiesraitesalahydredlirafhFMrhula wds added a compound of
Formula IX (6.99 mmoles) and pivalic acid (4.768 mmoles). The mixture
was (taéfluxemmla!motaﬁpicommm of ety ko Xabouethana 26d1BtHaydrofuran

(L Ii\%i?é&&%ﬁ“lﬂ' %FO(W\"T"& @%@Eﬁ% tﬁ‘&%ﬂ%&%@ﬁﬁ?@?f’a dﬂgﬁpe

ction mixture‘was WaS |carbonate solution an rine
tempagatiried Alter thexhgonlats tlyd fotysstiftieetal ating veasticonmexitreeethscomed to

-the ¢cru [ S purifie ili
0 R e T e e R B R DI AR BB
amBOO/enp6r f199- mar(erenmr esBBHpddl)si4 . SNt slwEBe(serabl)ed 20 t(e,

J=6Hz, 6H 1.63 221(dJ1586 (dd,,J=15 ..
resgiléwaiﬂgsoivg% |& u p?t o té Zgugogg \ﬁlﬁBV\?% %.)h(e‘tﬁefl_ﬁnd neu?rallzed
with, mmhmc(chlcmd)aﬁd)ST (& @igyni6. ﬁ&%B@metE)d M& eﬂwéaoﬂatmodad

1). vield 74% reparatio ofc m m la X

co e e B S S DG S et 200-
20Q2r@shmixture was added 10% palladium carbon (50% Wet 60% W/W) The

resulting reaction
(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
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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. 25 'H

s o L oo a0 (1 S S LA B 5 5

2H)gd, (709,731 8015450, 14183 Qfc(dsk=9512 8 &. 319121 Ah1)3%38d%B6 b 6-94-

7.0%%,%%3:@@-@0J(h\),e‘iﬁs),or.‘kéﬁ.ﬁm(%HQH??:%ét(t;]:T-%H%ﬂW,;%‘? (&2
_(m, 7H) MS (+ ve ion mode): m/z 586 iM'fl Yield 76%_Preparation of
J=@8Rp it &P R &Rk T%al iph k08 dST 4R SHIGHBASHI & domipd(meddr300

[AElB Ea{@fﬂi':(és%yriﬁ)ﬁ'& bepZERERa-RC under argon, oxalyl chloride (2.0

equiv) Is added dropwise. After the evolution of gas ceases, 55 the
schearlipn4nixture is heated on oil bath at 70C for 2 hours. The reaction
mIXture IS evaporated to dryness. The residue is dissolved in benzene

PrépRfafind i adingorinanabiesiniamperrture to a solution of amine of
Formula llla (1.1 equiv.) in presence of triethylamine, in benzene. The

{/ee}cni_lora gokition &ﬁﬁld@cmﬁm tﬁﬂdﬂFdE@fﬁmalﬁ{gqm@ﬁim?@;e@;r@@pﬁﬂm according
olatiles are remov IN.vacuo a the resi e IS puririe na
10 RiAE AT DE8 U o Lt TN Eo8 AL e S hor 53438 (1985))
in mmp@(lrsimf)i?mmaa:cp?tbdmﬁmog E@I*Hﬂﬂﬁl‘lwf(a.gfhﬁﬂmd e)dvpériime!(d.02

Xl (1.2.mmole) in. dimethvlformamide (2.5 ml) is added . .
G S B R T 4 TR O e BT B ik AgsquigRiq gemovl
of tedtanfiethpbutanio;Heexa e egivdephalet(RBVAd cohenareteshd Tieetfsidue was

o R HOMIITE (01 ) TGP e W dire e T P SBE o et

soloviemighliuhodicerbeaatosoliidorerig@dilizd ovatanhndrtoe sbiktunesisphate, and
extracted with dichloromethane, the organjc layer is washed with water, ...

ol SRR SO TS CaR At LR e SR et aa el i e

gelthor2eerissprosiuEtOre exmieproduct is purified by column
chromatography (silica gel, 100-200 mesh) using 10 % ethyl acetate in

TH INMR(E DT RpACANOH Z) e (&ICi61915altaH F-aresulsept|d<a)2Ha al BD|Bie (s,

f a_.compound of Formula Xa in methangl and tetrahydrofuran (1:1) is
2HE 28 () 2AITS el ey M B o P MBI Gl 300MH2): 5
1.02Mhiget denpergityre. a5 igephe) copplete INmlysis dfthptaiBéhescaotipn7.e2 (s,

mixture is cooled to 0C and sodium hydroxide pellets (6 equiv) are added.

THMSERMRIANEPRE: QA0 M tlentfltn 8P Ature. At the end of ester
ProfaTaton of CompouRd ot Eormala s

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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the residue is dissolved in water; the aqueous layer is washed with ether,
and is neutralized with IN hydrochloric acid. The organics phase is
extracted into ethyl acetate, and 25 concentrated. The residue is then
purified on a chromatographic column (silica gel 100- 200 mesh). (b) To

LHANARILEOES, SO0MAR A 11 SRRk SRldiabikiechsits (S (RIBRaraddyRIdng, 0.91
1 equivalent IN sodium hydroxide solution) is added drg%ﬁgse an aqueous

(d, sbl@ﬁbﬁ (3 bP E4skidmR-tatbolel éadnﬁ IR i{56Ptis)=6.6Hz, 1H),
2, 89*1(@516@ eMpichHS Wi Jsmaﬁmﬁmwfcocqemmwmws)égveatej:n 1Hz,

and is dried in vacuo. The following com ounds can be p

I s SRR (OB 40T G, 11229 28 BED. 7-15-7.99 (m, 4H):
MSIR R e flmqeb,emm@ymer@%% phenyl-4-[4-

acetoxymethylphenyl)amlno

PrepapaiuH-BEEAoI & HibwrtmsKbaptanoic acid (Compound No. 2a)

and its hemicalcium salt,
(BR ,$8hZolat(éﬁfbfmophe|ra>d<)>5(iﬁearmmmasp hemepidnkdtbluene:tetranydrofuran

R S e A R M3
mrﬁalﬁﬁRTﬁe[ﬂﬁéédﬂelmemMétﬁmwmi@phemwvérkﬂf water for about 22 to 25

pro %f@ ﬁ@ethm aﬁ%@% r%é’ ‘fihlp(gﬁ?egﬁ &%/r%‘g 5&%{%%%}@ reaction

mlkﬂﬂﬁﬁé)sﬁvbak(éﬁﬂumtspbﬂmlm&mm@ybﬁtmmw Bride, was dried over

carb mo phen
o R AL S e a6 45 7 I B o T oruce
prcﬁiﬂﬂtl%alsq:lmmwdlumsaltn(ﬁ(ﬁi,llca gel, 100-200 mesh) using 7% ethyl acetate in
5R(§ 7-[2-(4-fluorophenyl)-5-isopropyl-3-phenyl-4-[4-phenylacetoxymethyl
hyl)amlno) carbonyl]-pyrrol-I-yl]-3,5-dihydroxy-heptanoic acid

1 ?
B AT PR S A It 51,30 0. 14 5 9. 1.6
(d,phebw,ﬁmwﬁ?dbmmtmmnmmmm 6Hz, lH) 2.37 (dd, J= 15&9Hz 1H),
ony|l-pyrrol=1- \ ta mpo
e el AR e S A ASkeA iy 2P, B8 o,
6.M6Qm:3¢hﬁws4{%mwwwmﬁm0ZMthﬁyi)ﬂmm%
carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No. 8a)
Prepat ét dreaficamcpourshtif BRY&R)-XK24(4-fluorophenyl)-5-
isopropyl-3-phenyl-4-[4-isonicotinoyloxymethyl phenyl)amino)
carbbaylsphition Diy] cRBasityd afxyereptanord €LRDdomgibanel 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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No. 9a) and its hemicalcium salt, 25 (3R,
5R)-7-[2-(4-fluorophenyl)-5-isopropyl-3-phenyl-4- [4-pyridin-4-
ylcarbamoyloxymethyl phenyl) amino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-
heptanoic acid (Compound No. 10a) and its hemicalcium salt, (3R,

theTBactidd iR pahamd)on-dAAREARY 78RN RY HolfP heyteachameykture is
phenyl)amino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid

evaRSEARSHIRRIYBBSNO T e peifes Aissalver iirheszrnegry) and is added at ambient
ten%?p“é}aYuE@Maf %&ﬂ%ﬁh%&mé%@w&m%tﬁm Soldney Hohexicarbamoyl-

phenyl) amino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid
trigi@BapbEntn PeHZem) gh@rﬂgcﬁ@mma{mmﬁsstgﬁn(tmted to 70°C until completion of

reaéﬁa %iéfﬁ'é@é%ﬁ%%é.d%ﬂ[ﬁ%@ﬂm‘%%u‘é [%Uﬁf@d?ﬁ{g%m‘a}%'too’g%raphlc

phenyl)amino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid
colimanipdigadeNa0a-28Panebits hemicalcium salt, (3R,
5R)-7-[2-(4- quorophenyI -5- |sopro [-3-phenyl-4-[4-benzylcarbamoyl)-

Pr%r@}l?&h%@)reﬁ%’éﬁﬂ/ﬂ pyareIla e SaathyRiroxy- heptan0|c acid

(Compound No. 14a) and its hemicalcium salt, 40 (3
5R)-Y92 %a'%m&gﬁé;ﬂ,rf)psur@ogrgawg'@ﬁ@ﬁw f4”t%?n'ﬁ3ﬂ6lﬂﬂ@%hy'f0rmam'de
(2.5%h @)dadélaemwa% AL eIRemEl PV Akl 2ha diBYAF B aRGIPIANOIE N N’ N -

acid (Compound No. 15) and its hemicalcium salt, 57 (3R,

SRR bGATET BN SASBal (HE AN O 2 AT i o resuling cler
<olERR RN L oAU Yol ErBU RN BSOS m). The

acid (Compound 16) and its hemicalcium salt, (

reag QAN Siipeb AL PRSG I8 SR Sy R¥eHERY Eqmaéwlaw'eﬂyre is added
walr R e e Ry @nvdichiorains e/ iﬁ%@@éﬁi@ Pa?& is washed with

(Compound No. 17) and its hemicalcium salt,
waleRIs I, 7s[grtg,dfgy@f@mé{ﬁwygsg%mﬁylp@%ﬁ@ﬁg}u&qqq@ntrated to get the crude
prd&@f%ﬁ@%ﬁ@'ﬁﬁwﬁmtl';ﬂ)rﬁé@%ﬂb%?@b%’dfﬂ&?@?@ﬂwj@ﬁ&awt%@@oo

acid (Compound No. 18) and its hemicalcium sa
megBRUSHRY 244 8tAYIAEIREADINS S propy!-3- phenyl -4-[4-(2-hydroxyethyl)
henylamino carbonyl] yrrol-1-yl]-3,5-dihydroxy-heptanoic acid
Pr5 13807 a1 £alc r‘t%'h% AR

BR, f’aF)‘) TGS Stﬁ‘aﬁh‘?%yé%%d%ﬁ RIS RIRI S s gyprony
tetrahydrofuran (1:1) is added 1N hydrochloric acid (3 equiv) and the mixture is stirred at
ambient temperature. After the complete hydrolysis of ketal, the reaction mixture is
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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phenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid

(Compound 15 No. 20) and its hemicalcium salt,
(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[(4-methoxymethyl
phenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid

(Corarosry- NO-@ALi@s1d pise AANEALIIBPTAS-phenyl-4-[4-

R, &Féioﬂ%t(ﬂﬂ«' eppNEMiNo? ciFpORYRYbyATRNG OYIT4- KAtRmrsynatha@dic acid
phenyampaane b kinyite hdnvitabeuiRufroxy-heptanoic acid

(o E}i %ﬁz : a“d'Shesnngg'g'puranpySf%t pheny1-4-[4-

isop m ?5)& yrrol-1-yl]-3,5-
RN ebaie &Wﬁ@ﬁ ﬁ%'{&h sl
gnd (tﬂ?rﬁslmﬂaﬂmmmlolﬂfe(ﬁﬂ 'SR};dp{@pM ﬂtpbmphem[fl)—S _

isop popyiedyibeyrykthy(shenybaxyimstoyth phdivtamaha)yl]-3,5-dihydroxy-
carbhmtﬂmwrmﬂ+d@}amﬁedm[§lm>q&}mmmmemmc(ﬂmmaidzund No. 24)

e

25) and its hemlca

(3R, %5F{)11z[zmwméﬁ9m£l)s%pﬁ@pwwbBmﬁsﬂmlt@[&m@nﬂﬂyﬁmmthyl
hyl phemylamine) eriasoiiiRyyrediLliviiBsdiikgersxheripiaitoaiddldompound
(CoreebakenddisP®naical dsMedlicalcium salt,

(3R.ER)- %d%ﬁ-ﬂwmm%w@n% HSOPERRYbR RBSINNG Hidpayclopentyloxyme

thyl &érﬂhé‘&lﬁ'@fﬁ@i RKGAHERADY RV OkrkiX %a%@ﬁ}’ﬂfﬁﬁfwelp%]l@"s Afigfdroxy-
(Corp %%O%E& H"‘?é‘)%h'ﬂﬂtﬂﬂ'&mmalmum sallt,

(3R 5 4 quorop en 5 |sopropyl -3-phenyl-4- benzyloxymet K
pher( ﬁm P}/l PERYLIBRY) eﬁ¥ %Ilaegéﬂyloxymet yl
(Co K!Lﬁﬁsgﬂl@ygg)xy eptanoic acid (Compound
(3R, R)%%Q'@'Fﬁmﬂyﬁ‘éaligopropyl 3-phenyl-4-[(4-

chlo(gRe BRYlGxpAatHyophisRYNR B a3 e dpya]pperl-d-{alishhichitiyidydaxymethyl
heptamgigl reidn§) @arponyig-plord9)-al it diepdegitopaaticciid (Compound
(3R, SJB)%)[ar(dhfwmmuhﬁ&alﬁopropyl-3-phenyl-4-[(4-

et P N St it o

and tés taenrg)]llc(::alccmu ompbund No 10a) and its hemicalcium salt,

(3R, 5R)-7-[2-(4-fluorophenyl)-5- isopropyl-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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(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[(4 5
phenoxymethylphenylamino) carbonyl]-pyrrol-I-yl]-3,5-dihydroxy-heptanoic
acid (Compound No. 31) and its hemicalcium salt,
(3R,5R)-7-[2-(4-fluorophenyl)-5-isopropyl-3-phenyl-4-[(4-chlorophenoxyme
thyl (Bheew}imlpo@mﬂtmﬂmhbﬁw@ IsiHrgpStciyskioyAbRPtpRRIGHRE -
(Corpeund) RerdA) md oischarBisa] giyrosalty 133 5-dihydroxy-heptanoic acid
(SR, o J)%T(éNUOIG Bﬁ@WQﬁedﬁ@ﬂW's%iphenW -4-[(4-

Zi.et o) garbonlowrrol Lyl 8.5y el g heptangie
<3F? yﬁ, %@W ?é idﬁj{ é%wﬁ% yayrneﬂtﬁ%%ﬁ%fg,ﬁ%npound

phe I] -3,5-dihydroxy-heptanoic acid
(Cor(ﬂmamnﬁzmmwmwmwhmmmwnenw -4-[4-(1-

(3R, byr)rax|21AHNpicroyaeTiyd) Saidmond pylyB-ahty]-3.4(dibapepdapfaribacid
minQQohmudaﬂrmm)lﬁaM]mymrcmmwﬂrgaﬁ dihydroxy-heptanoic acid

(o0 '5”5‘3%% 4 [4 (2 h dr? et
Fo

(Compound nd its hemléalcmm salt,

(3R, WDﬂ(ﬂZfMo r@mw)@opﬁ@wpxl&éhw fls(@byayexiyeiapy!
phemyieiivaa) rarBRRolroiraliipgd) 53 didaydsgxpdisiianacaasitl (Compound
(CorodRHamNdt B alsal akMaidlicalcium salt, 25

(3R, BRI 5RIR7(fofluoreR B0 1PBRYINA-I{3-RREFoyHIKA)
phergﬁaﬁplabzﬁﬁ%&%ﬂg%éﬂﬁ gmlﬁ @%ﬁ‘i@%x%@&éﬁ&@&ﬂjgcmund

ormaog[lp Aemicalcium sal
@ G “‘%ﬁ%ﬁ%ﬁ#é"%@ﬁy‘ T s
d I
O) @mg@}\[@r y%ay{@i:émf& éﬁpggqpxy hieptanoic acid (Compound
(3R IQ)ZFZ-X?QQ 'fﬁj’&?%‘??éﬂ)‘/‘lméqgopropyl 3-phenyl-4-[4-(3-phenyl-thiourei
do)- BResRIaTjpa) dbrpriEmiFo-boflchp-dipdrgayHepisnsicpasigmethy|
(Corppenyieimio) 4dibangl jteyresnicall]idrB-sitydroxy-heptanoic acid (Compound
(3R, NB) 28] 2ar(d tiiesopdeoiyinSdRppropyl-3-phenyl-4-[4-(3-methyl-thiourei
do) ny| fgjicarbon ] reol- 1 %I?’ pﬂ'hﬁﬁrﬁ»ﬁﬁhe b%r)l&lr%e ﬁﬁ
(Cor@ enf?mh%?%a nyI pﬁ%o 'faFﬁ %rg f/droxy 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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Pharmacological activity The compounds disclosed herein have activity as
inhibitors of 3-hydroxy-3- 40 methyl-glutanyl coenzyme A (HMG-CoA)
reductase, and thus are useful in inhibiting cholesterol biosynthesis

and/or in lowering triglycerides. 59 The compounds described herein are
screggreg - 20fIaorbyikerlyDLs esbiFtRRA- R pRMNYE APERY as described
by Kipeth6k@enzyieegriatgo)Heatafinchtari adl ehan-at vl 3 Biaairivoxy -
and FapRhyR: fRes (CanpduRPNs B0} %ﬁ&)td‘H\vﬂrﬁr&é%rﬁd&l@tase Is a

rate in the cho terol bIOS th SIS 5 lyzing the
follo nﬁi?ﬁ% r{n Iyey A'Si-o %r_p mevanola
CoAP |n |ﬁ§ ’g\r%y heptan0|c acid
subs@{B Wéd 8c A s 88“ ce of 100 mM KH2PO4, 20

mM GREER)ZZ. E[zr(mmmahmo/mm EDHAp)‘él BHEhENyT-&upEl-Lil dBohdhoxymethyl

dehytheydmrasm) abfBo ) ppSahirytes ard hydaokyatemdisi Chorke (@domadend
as ahlcerﬁi)lmnrtmhenmiléaicimﬁ@adletermination the compounds dissolved

in 1%d g ipct omes at 37C
R C Ee L
? r m[% m

rang eing eq po ent 0 ore potent than atorvastatin.

Som@RHIRE thnifollnerphstided isersapWerdiritehé tHArPeszaydeavseatin

in inANsYigroisistepenylinpesk ik ralimemxy Septensrcpeid (Compound
compPouAfisaaisésdwsaierdeimisalie intrinsic clearance in human liver
m'”@@'@l@)ﬁ%f@apﬁ'drtﬁ)% ADS-FANBBAL SHEhAL-NAL FRAKRK SIS mino
for CohERAd{PEPEAIRARARPOPANI] %ﬁé fﬂl@ REPRPIBRIZRX I pound

potengyﬁ?qi,e(elﬁgﬁgﬁﬁcgqe rsan atorvastatln in |nh|b|t|on of
cholest o nthesis in rat primary hepatocytes over inhibition of

chol&¥fe rﬂ?h@s@‘tﬂ@@‘é%‘é PelfaREORYIIST bR Rt [4-63-RigRYge1d0)-
(Fib %ﬂ?ram @R Hrave! WMlile%ﬁedHhé‘%@ﬁ‘tyuﬁ\?B rReidd&grpound
desd¥Petf i HEMicdyER Rl embodiments, certain modlflcatlons and
equilEHesR) i [Ib@ Fnpropnt ity ihesk aidesd 8- thenyiciajad( arméeigndedds) -
be intadddnvitbjrearsoagtipsy abihe yiesendiydokpmeptiviiz drinCdmpound
compiouB8) kadiitg tlemiilaitmiesat,Formula |, R4 RZ 5 R3R1
(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-(3-benzyll-ureido)-
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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Y Formula I its pharmaceutically acceptable salts, pharmaceutically
acceptable solvates, tautomers, racemates, pure enantiomers, prodrugs,
metabolites, polymorphs, 10 diastereoisomers or N-oxides, wherein OH
OHOHO ™™ Y = or OH O Rican be Ci-C6, C3-C6, or optionally

substiidteshiftends (eberioiy Wertartare e ctee AL SHBIEIY @6 FNdenerdeniictase
selected from halogens, Ci-C6 alkyl, cyano, or Ci- C3 perfluoroalkyl); R2
i Hlar etal.

eNZAREASBY S G RASSRY P D Rkl ARAERP 9% 8]

BidbkanendeBItyIselevdeddsaim o689 RDEay be optionally substituted
Ci-C6 alkyl or C3-C6 cycloalkyl (wherein 20 substituents are

indepenGeDtA setectast froaritaligenisg kyidyoy in@dEh ko Bifidsynthesis,
8 otected B_éﬂrox [); R3 can also be -NR8Rg, wherein Rs and R9 are
cat ﬁH?ﬂaWe W iFect' e alkyl (wherein the optional substituent(s)

S R g oo et i o R AR Hhcrosomes,
utifinegperident!f \ojdHrgenCei @S adlipbnate 3rabreycioalky tawpdonaliy presience of
tIfut -C6 t t
108 GRERHTRST: COUTNR P ARE: A MR L4 &
6-R‘:dw'tﬂttbgfdnasatgl,g‘riﬂcdﬁgmsgnj/!hutm(%[ﬁd@ﬁaiiﬁcaxmgi[’do?yhe?alatﬁawatb Béend
t t -/ membpered ring wi one or more I0Nnal heterQatoms

DO e S S M RS T R e e
preduxygratednditislier, roicRdoraes e 3m @ psiloB@ iyi sutestituted mono-, bi- or

tricyclic heterocycle having
The 1Cs for HMG-CoA reductase inhibition in rat liver microsome ranged from

0.1 to 0.96 nM. The compounds disclosed herein ranged from being equipotent to 4 fold
more potent than atorvastatin. Some of the compounds disclosed herein were potent than
atorvastatin in inhibiting cholesterol synthesis in vivo rat model. Some of the compounds
disclosed herein have intrinsic clearance in human liver microsome significantly less than
atorvastatin and are not major substrate for CYP3A4 (cytochrome p450 3A4). Some of the
compounds exhibit 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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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 15 independently selected from halogens, hydroxy,
protected hydroxyl, CX3 alkoxy, cyano, CX3 perfluoroalkyl, CX6 alkyl or

WEBHSmeycloalkyl, aryl or optionally substituted aralkyl wherein the

1.

substituents are independently selected from halogens, hydroxy,
protecteanipydroXydyinyg nelkouvteyafGoam@aE3 perfluoroalkyl, 20 with
the provisio that R2 is phenylpnly when (1) RS or R6 is C3-C6 cycloalkyl
or (2) when R5 and R6 togeth4e form a b-7 membered ring with or without
one or more heteroatoms wherei etero atom(s) are selected from
nitrogen, oxygen and sulfur or (3Ywhen\R4 is optionally substituted
mono-, bi- or tricyclic hetergcyeteavi r more hetero 25 atom(s)
(wherein the optional substifuents all‘s independently selected from
halogens, hydroxy, protected hydroxyl, Ci-C3 alkoxy, cyano,
perfluoroalkyl of one to three carbonYatoms, Ci-C6 alkyl, C3-C6
cycloalkyl, aryl, or optionally substituted aralkyl (wherein the aralkyl
substituents are independently e rom halogens hydroxy, protected

hydroxyl, Ci-C3 alkoxy, cyano, or Ci-C3 perfluoroalkyl)). 30 62 1 2. A
comPoRRY @é&%&‘&ﬁ?gﬁ'¥&‘€?§ﬁ¥?ﬁ'%ﬁ%%i?ﬁﬁiﬁ“@%ﬁ&i‘i¥ RIS ahates,

respegtyiebtshidergasapgrevatanlkiis o thge enietaho KR po I fiacashs 1
3. A compound according to claim 1 wherein R6 is cyclohexyl. 1 4. A

comBBRIRESISSREr GG YRR R s phenyl, R5 and R6 32
respectively, hydrogen and benzyl substituted with halogena
from one 3 to six carbogatomsy 1 5.cA compound according to claym 1

wheg;ig R6 is 4-trifluor02;ethy!benz§|. 16. Aocom oupd acceyding to
claim 1 wherei s ; %;pge{her form 2 5-7 meNbered

ring with or without one or more heteroatoms wherein heteroatoms” 3 are
selected from the group consisting of nitrogen, oxygen and sulphur. 1 7. A

compoung |gf elaim %‘%’ngrsifb@%ﬁélﬁ/!%@oﬁﬂﬁf&%rﬁ@ﬁ% RIRRHGINGp totnfte

compound according to claim 1 wherein R5 and R6 together form

morghestHeentsaraaerapriand v seleeirdd et Ralacenser<hn ®iyik grpsaypr Ci-

R5 atﬁgdp'é)ﬁl@é?ogl ectively, hydrogen and phenyl substituted with
hydroxylated alkyl of from one

R can be optionally substituted phenyl (wherein up to three substituents are
independently selected from cyano;

R3 can be optionally substituted C;-Cs alkyl or C3-Cg cycloalkyl (wherein

substituents are independently selected from halogens, hydroxyl, C;-C3 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;1-Cs

alkoxy and protected hydroxyl);
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3 or six carbon atoms. 1 10. A compound according to claim 1 wherein R2
is phenyl and R4 is 1,2,4-oxadiazinyl 2 phenyl. 1 11. A compound
according to claim 1 wherein R2 is phenyl and R4 is 1,2,4- 2
triazolylphenyl. 1 12. A compound according to claim 1 wherein R2 is
4-cypnenphesyl, R5 and R6 are 2 respectively, hydrogen and phenyl. 63 1
13. A compound, which is: 2
(3R,5R)-7-[2-(4-fleorophenyl)-5-isopropyl-3-phenyl-4-[(2-acetylphenylamin
0) 3 carbonyl]-pyrrol-+=ffs3,5-dihydroxy-heptanoic acid (Compound No.
1),4
(3R,5R)-7-[24&=ttuqrophenyl)-5-isopropyl-3-phenyl-4-[(3-acetylphenylamin
0) 5 carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No.
2), 6

(3R, BRYrFUREAA Gro precingpperideihs fiyidBopeiariyl-64 Mkyber@ptersyaleatkyl,
9 SHenysastod Sl RRRIRIAG A GHREROM No-
3), 8_0P3R,5R -7%-{4-%%uoré3§f?en )-?5-
isopiogspepasiekyisede tedifigim apliphd nprateckash hgdroxyl, and halogen(s)),

R B Ny orRs and
11 cRedoB§IERS0rDI-a 5i]-BEeipdring-Webtane Ry auade(Criapt R8BS
12 (%%éﬁ}fzﬁgzﬁ@féwgf&ﬂt?%Y@iﬁdéﬁ@ﬁ&@ﬁw Sehlesy i Aitrdgen, oxygen and

trifluoromethylbenzylamino

carb®H{]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid 14 (Compound No.

6), 15 (3R,5R)-7-[2-(4-fluorophenyl)-5- ) o )
isop RS- Sh RE A1 AT PhefpriLluited IHBRY) Lieor tricyclic heterocycle having

oyt : . S _
(gR %E@)‘dgngba ﬁﬁgﬁ%ﬁnﬁm@&ﬁﬁfﬂ (epsrPRend N/ théependently

isopP8|SFEsL Hiam PRy pRiigioriLRAd Bl i andsthe optional substituents are

DY Qe j GeRSith{Gemp i
(3R,5R)-f&-q g@%%ﬁ%ﬁﬁsﬂwgﬁg? #-sghém%(}}g zﬁgd%’(yl’ CrrCs alkoxy,

hydr¥aiaethsisrRariariatidafooty ALY RS GxfieayslemtodrakyL Re srtie! Y

acidsi s en ROARYI Mefchh A2 RTINS [ AntlepsriphiRRYSfacted from
|soprB%5)yl-3-phenyl-4-[(4 23 methanesulfonylaminophenylamin

R Oy DR DS A edes A Y B e 6o,

12), g&fluoroalkyl,
(3R,5R)-7-[2-(4-fluorophenyl)-5-isopropyl-3-phenyl-4-[(4-acetylaminophen
ylamino)

with the provisio that R; is phenyl only when (1) Rs or Rg is C3-Cg cycloalkyl 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 Ry is
optionally substituted mono-, bi- or tricyclic heterocycle having one or more hetero
atom(s) (wherein the optional substituents are independently selected from halogens,
hydroxy, protected hydroxyl, C;-Cs alkoxy, cyano, perfluoroalkyl of one to three carbon
atoms, C1-Cgalkyl, C3-Cg cycloalkyl, aryl, or optionally substituted aralkyl (wherein the
aralkyl substituents are independently selected from halogens hydroxy, protected

hydroxyl, C1-Czalkoxy, cyano, or C;-Cs perfluoroalkyl)).
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no) 28 carbonyl)]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound

. No. MiorPound according to claim 1 wherein R. is phenyl, Rs and Rg are

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

ino) "SRRy SV RAMANH -2/ &l Qaloa -y ane Jrssoie SXiseredhasliRd

No. Ia), 31 (3R,5R)-7-[2-(4-fluorophenyl)-5-isopropy|-3-phenyl-4-[4 32

: acet&?ﬁﬂ&%\%@?é%%@lﬂéﬁg)damp 1w e?em i?eﬁ'?s c%lo%&y?. yHa-
carbqnyl]-pyrrol-1-yl]-3.5-dihydroxy-heptanoic acid 33 (Gompound No.

e, B S R e e g

phemyitidcibae hyamaiiogemaathipbpiag hs)etiinte yoai iohaldgeyratald a3 B fdbim one

ydroxy-. E(S:hg taqg}gsacid (Compound No. 3a), 37
(3R, 2%-f’ﬁ-&]-ﬁluorophenyl)-5-isopropyl-3-phenyl-4-[4 38

o Y PRRABEATEIIN L herein s is &-wiflporometiyt beney!
~4a), ﬁ%&rﬂé%ﬁré%%céﬁn deflipropheiyilen r, hs )}fhenyl, Rs and R together form

isopropyl-3-phen ctylcarbamoyloxymethyl 41 phenyl)amino

carbariyMgiphesed [{ig3/atiivr aitieuHeisan oo rdatesiapiuMbered) hegeroatoms
53), 43 {fecrirtrdmaredtRpURE YN of nitro%en, oxygen and sulphur.

isopropyl-3-phenyl-4-[4-phenylacetoxymethyl 44 phenyl)amino)

carb i ' i iNo. 45
R s el R o

. Phenyleaimimeytexyrathyb RNaRyDanESh Rs and Re together form morpholine.
carbonyl]-pyrrol-1-yl]-3,5-dihydroxy- 48 heptanoic acid ?Compound No.

. 7a), Agtélﬂiﬁoﬁhﬁﬁ‘akldardﬂﬁglﬂ@m@ilhemy»hér:eiln R, i?] phe?)yl, Rs and R are
isopropyl-3-phenyl-4-[4-benzoyloxymethyl 50 phenyl)gmin

car ALY RSO3 AT e REMESE ST TR0 iy of rom ore
8a), &8 Barbf)-atdig4-fluorophenyl)-5-
isopropyl-3-phenyl-4-[4-isonicotinoyloxymethyl 53 phenyl)amino)

10 carbamdinpuod- 2egtr8ibgdinyg thiox ¢ -vbptaimois dcphdd bRy ds N2, 45exadiaziny|

9a), %Seﬁfi, 5R)-7-[2-(4-fluorophenyl)-5-isopropyl-3-phenyl-4- [4-pyridin-4
56 yPcar amoyloxymethyl phenyl) amino)

11;3;%2%]%{%\6'68&'%aég'réiég%‘)f%ﬁ%%‘ﬁﬁe%‘?ﬁ‘ﬁ?%‘&?e‘ﬂ9l (raRERG hlo-
triazolylphenyl.

A compound according to claim 1 wherein R; is 4-cyanophenyl, Rs and Rg are
respectively, hydrogen and phenyl.
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lla), 61 (3R, 5R)-7-[2-(4-fluorophenyl)-5-

|sop [-3- I-4-[4-cyclohexylcarbamoyl- 62 phenyl) amino)

carbgbfg%%%%ge \%l hCJ,SS -dihydroxy- heptan0|c acid (Compound No. 63
4 quo o hen

|so F@? (Zracetylphenylamino)
oG8 @6%}%@( Al %%%@PHBB%H%&) 66

138@3@3@3 PR Thi@rbgﬁéwmshﬁﬁpﬁ |-3-phenyl-4-[(3-acetylphenylamino)

'SOFHQBM ﬂM'—ﬂ 1] rﬁﬁdﬁm‘t’@é\ﬁbﬁﬁ?ﬁd No. 2),
carbonyl gérrol 1- 3 5- d|hy roxy-heptanoic acid (Compound No. 69

14483 Q@@hﬁ’ﬂbﬁ%éﬁ@ﬂﬁ?@d -3-phenyl-4-[(4- acetylphenylammo)
|sop$‘r%b9l1ﬁ]p¢wm}r-1¢§{u GrROHhE e hrRirpBiR AT & (CORBRYINEMNMS).

carlzgq)g]q pé%@ nu,&mﬁyg@xaé PBNSIBHRAR (&Rmpfaﬂﬂetmph@ﬁymmmo)

15)c4rbé izyijl%’ tan0| a 2 % undN
|sopropy nyI4 plperl |ne ca ony % B ammo
cartfdRyiRpyr{gH3- ﬂm;ﬁmny%mmmah&o@mﬁtﬁmp@ammm

16) cTBBR) ]Wml{?—ﬂ-ﬂ@dﬂmﬁowmptanmc acid (Compound No. 5),

17) gﬂx;gé%ﬁXIf%%@?f@gﬁs é%?o%:é @?ﬁ% RO o acia

hyd n9 amino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic

aciq 3R Rgu+tLOropHdyIBB- isopropyl-3-phenyl-4-(morpholine-4-carbonyl)-
3Rp@ﬂWﬂ%ﬂ%M?@ﬁdWheﬁtﬁ@M@@M{@@hﬁmyhdflﬂé (8;hydroxyethyl)
83 phen amlnoz carbonyl]- pyrrol -1-yl]-3,5- dlthroxy heptanoic acid
(Coﬁ%B delupg pggpyl - isopropyl-3-phenyl-4-(piperidine-1-carbonyl)-

(BREWF’?M-[Y Iﬁ-ﬁdﬂi ﬁ@%be@%‘@ﬁ?éﬁ'ﬂ@@ﬁﬁwwﬁ &-hydroxypropyl

86 phrRMA l!é%bﬂby tgl-odt Mg#ﬁ Ky-h@ptanoic acid
(COQ W iR Eﬁ“@ﬁdf Griu ']g@ged[%?f%%xy -heptanoic acid

|so% F 4 met oxymet 9 phenylamlno)

carbony pyrrol 1 3 5- dlhydroxy heptan0|c acid (Compound No.
(3R,5R)-7-[2-(4- fluorophenyl) - isopropy|-3-phenyl-4-[(4-
methanesuIfonylammophenylamlno) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic
acid (Compound No. 12),

(3R,5R)-7-[2-(4-fluorophenyl)-5-isopropyl-3-phenyl-4-[(4-acetylaminophenylamino)
carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No. 13),
(3R,5R)-7-[2-(4-fluorophenyl)-5-isopropyl-3-(4-cyanophenyl)-4-[(phenylamino)
carbonyl)]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No. 14),
(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-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-
phenylthiocarbamoyloxymethylphenyl)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-
propionyloxymethylphenyl)amino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic
acid (Compound No. 4a),
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22) 94 (3R, 5R) -7- [2 (4 quorophenyI) 5

) S A O SR ot

iSO pyl -3-phenyl-4-[(4-propoxymethyl 98 phenylamlno)

CarQS’RyﬁRi)Wffﬁ M&ﬂh@@pﬁ@bﬂﬁ%ﬁsb [(GpmprAth O xPethy
24) HORY {famimB) chrbnd rEHWMWX tﬁﬁ%m E&hﬁﬁb@é&lﬁ‘(é&ﬂpound No.

xymethoxymethy enylamino)

carbonyl] pyrrol-1-yl]-3,5-dihydroxy-heptanoic 102 acid (Compound No.
25) (AQPR)-7-[2-(4- fI]uorophenyI) 5- isopropyl-3-phenyl-4-[4-

(3REIRYYICREbamAViGrOBRRSAY P Bed D}512) Sasbemyll-mylcl-alihb Ryl -
hyl m@mmmerayldniﬁnﬁ)poaﬂddﬁglﬁpyrrol-1-y|]-3 5-dihydroxy-heptanoic acid

(Co ;\‘ -5- isopro I4 benzo eth
(3R Tquo hen 'L)) pIy 31 % rp
thyI% EF erggrﬁlr% rjéf)nyl] yI ggxg on>9yche gﬁy |ce¥cfln No.
(Co ound No. 108 27), 109

(BR(BR)5R]2Hp-fludtomiophamyB-EsdsspiaylyB-p peaph4-{[4-bemizytmoyiostimethy

11omb@y|ym@pmm9ny¢1;nmr@yly-xa]s?dwwwwmm@(e@mpound No.
(Cogapound No. 111 28) 112

(3R ) -7- %2 #E%fluorophenyl) -5-isppropyl-3-phenyl-4-[(4-chlorobenzyloxy
fEHG DoAY RIeAY b 44i éﬂ/ﬂb’é ¥&ptanoic
C|d/ raeml@efwaﬁthﬂwgylhwaghcyﬂiw pATAlirebRgiedroxy-

isofleragAtth EaneuRGiNexd8nzyloxymethyl 116 phenylamino)

gg;?%%%%nﬁ%ggm (% W@f&*@%@% A(E%W&’%ﬁnd No.

phe heny

carbon I] pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid 120 (Compound No.
31)(3AR15R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-cyclohexylcarbamoyl-
(SRyBENST 2rki aormmtyepyroiopipB S Brtems-ef{arucaeiiieompomed No.
thyl12a),

(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),

(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),

(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),

(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),
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ylan11|no) 125 carbonyl] pyrrol 1-yl]-3,5- dlhydroxy heptanoic aC|d

; 53;;@% R et

81

(Co 34) 129
82 BR §R)3I7€)[2 (2- (h-'ﬂ[@l%}ﬁé% th5SERMeNI33RIRAYI=4- [@(M%ﬁﬁ@‘étﬂﬁﬂﬁwa
83 min yéamany ) enygzqysr@dihym§ -y e PERBUNd No.
84 aci ompound No 136) 13

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

85 133(3Ram)nb - Beerepiamd)foisenyars|s3diRgritb4yid wrepyl
86 (Cophgbylamine) cadwmyt)-pyss|-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No.
87 (BR2IR)-7-[2-(4-fluorophenyl)-5-isopropyl-3-phenyl-4-[4-(3-methyl-ureido)-

B8 136@!3%3@; %;@M 2953%?%@)’@0|s$p¥gp§|5§‘ﬂﬂé(ﬂ5%y[(ﬂerﬁ@?&§rﬁ%l

69 (AR LA oA ppsenghepanpibasit omess No
139 enylamlno) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid

91 (Co(BR¢BR)7NR-(4LA003hdmA)-5- isopropyl-3-phenyl-4-[(4-ethoxymethyl

92 (3RghRIyTafRi(6) araniEpyhdb-isphreBytiRyaregyhépldntic heizitdhipouat No.
93 do)gg)élZ phenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid

o4 (GRBRPRE-A-HulsEmiy iRy T
95 do)PhﬁM@ﬁ@H9)aﬁ%WQ§)YJ:bPMHﬁifﬂ— ﬂipqdzca% A ang No.
96 (Cod%pound No. 146 41), 147

o7 CRERkAIAS ! “#?‘5 Weigure
%8 ((jgz) ﬁe éc{}%? ?ﬂ{?ﬁ; EZZ ai?on%?gr sgz:) armac utic (?1%1 No.

99
acce able solvates, pharmaceutically 151 acceptable salts, tautomers,
100 rac€Biabey; plizg eflantapnergl) diasermpgodagsnylsR [(detabolites,
101 prodrehsxpoltmaxyhsthgtpNeoylaedno ) 6&Hd1]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic
102 acid (Compound No. 25),

103 (3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[(4-cyclohexyloxymethyl
104 phenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No.
105 26),

106 (3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[(4-cyclopentyloxymethyl
107 phenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No.
108 27),

109 (3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[(4-benzyloxymethyl

110 phenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No.
111 28)

112 (3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[(4-chlorobenzyloxymethyl
113 phenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No.
114 29),

115 (3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[(4-methoxybenzyloxymethyl
116 phenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No.
117 30),
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from halogens, C 1 C6 aIkyI cyano and Ci- CS 9 perfluoroalkyl) 10 R2is

# n I ereln the t|t s/are selected
fro é Z 'ésl d 12 R3is .
opu&?ﬂﬂ}‘ ?@@ |E§’z‘i &Wﬂqsptano'c acid
sub NQ iSkre selected from halogens hydroxyl Ci-C3 alkoxy,

and mtef{bYMMd %ﬂ%@aﬁ yAe3: Nﬁﬁﬁl%@%ﬁ!ﬁkﬁﬁ@mﬁ%thyl
areﬂ@t‘%ﬁﬂ speaHBHENGyrfef A Oﬂﬁ‘i’{bﬂmﬁ o RBsARICAaH (Compound No.

subsgtifuent(s) is/are selected from halogens hy oxyI Ci-C3 alkoxy, and
16 protected hydroxyl). 1 15. A compound havmg the structure of Formula

XXI(3R,3R)eT - 4 fly arephentd Xox isepiamytedrpirery ik didcascavigmiaapiessylamino)
cycksahoyly roypobay- éuméthydww@nw@mw@l iGRBP8EbN AN (S)

Lféi‘gﬁg%ﬁ%w L L .

sub /are s n op

substl uted amino); and 68
(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)
(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-(3-phenyl-ureido)-
phenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No.
37),
(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-(3-methyl-ureido)-
phenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No.
38),
(3R,5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-phenyl-4-[4-(3-benzyll-ureido)-
phenylamino) carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic acid (Compound No.
39),
(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),
(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),
(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 their lactone forms, pharmaceutically acceptable solvates, pharmaceutically
acceptable salts, tautomers, racemates, pure enantiomers, diastereoisomers,

metabolites, prodrugs, polymorphs, or N-oxides.
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and R7 are optionally substituted C1-C6 alkyl (wherein 15 the optional
sub tituengs)pé/sé%re s%ect{ad Kom?lf| Io[?Her?s%droxyl, C1-C3 atkoxy, and
16 5&%@9 8%9). § YBNE 38 d'havi g the structure of Formula
XXIl, 23 Nz~ O 4 Rz 56 FgrmulaXXIl 7 wherein 8 Ri is C1-C6 alkyl,
C3-C6 cycloalkyl, or optional ituted phenyl (wherein the 9
substituent(s) is/are selecte s, Ciz64 alkyl, cyano and Ci-C3
10 perfluoroalkyl); 11 Rz optiopally enyl (wherein the
substituent(s) is/are selecte 12 cyano,lacety) and optionally
substituted amino); and 1 s of®onally substituted C1-C6 alkyl or
C3-C6 cycloalkyl (wherein the substituent(s) 14 is/are selected from
halogens, hydroxyl, C1-C3 alkogiy, and protected hydroxyl); R3 15 can
also be -NR6R7 wherein R6 BAdNRI? 8 optionally substituted C1-C6 alkyl
(Wh\é’l’r@W'rIG the optional substituent(s) is/are selected from halogens,

hydroxyl, C1-C3 atkoxy, and 17 protected hydroxyl). 69 _
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; and

Rs 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).

A compound having the structure of Formula XXI,

Formula XXI

wherein

Ry 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;-Cs

perfluoroalkyl);

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

cyano, acetyl and optionally substituted amino); and
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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 -NRgR; wherein Rg and R; are optionally substituted C;-Cg alkyl (wherein
the optional substituent(s) is/are selected from halogens, hydroxyl, C;-Cs alkoxy, and

protected hydroxyl).

A compound having the structure of Formula XXII,

R
FormulaXXllI

wherein

R; is C;-Cg alkyl, C3-Cq cycloalkyl, or optionally substituted phenyl (wherein the
substituent(s) is/are selected from halogens, C;-Cg alkyl, cyano and C;-Cs

perfluoroalkyl);

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

cyano, acetyl and optionally substituted amino); and

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).
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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. 



