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1 PROCESS FOR (3R

5R) - 7[ 2- (4- FLUOROPHENYL) - 5- | SOPROPYL- 3- PHENYL4-

[ (4- HYDROXY METHYL PHENYL AM NO)

CARBONYL] - PYRROL- 1- YL] - 3, 5- DI HYDROXY- HEPTANO C ACI D
HEM CALCI UM SALT 5Field of the Invention The present
invention relates to processes for the manufacture of
(3R, 5R)-742-(4- fl uorophenyl) 5-i sopropyl- 3- phenyl- 4-
[ (4- hydroxy met hyl phenyl anlno) car bonyl] -

PROCRSS 17011163113515) @U y)l ﬂFBﬁbﬂ@ﬁimﬁsésoﬂRbWL SPEENYL..

@ 4 YBR ]Mﬁéh -YL]-3,
b R(gtgﬂéﬁméﬂ%e‘lﬁ :%F 'L%“IUS’?N gnctions LN

conplications are a principal cause [ sabl lity and
the chief cause of death. One specific factor

significantly contri bHicldefthednyentien pat hophysi ol ogi ¢

process is atherosclerosis, which has been generally

r eCOgk gREendfvéntioR ahtBdo B&fakgsss f6F¢he nﬁﬁlﬁbétﬁebbm 5R9)-192-(4-
respect to nortality and he care cost

fhtomhw&)r%we@%vlﬁspbenﬁﬁawéw@mnmhykw@mdégw) £atbepyst
rfy%l Y-yhSS, S4HR7H Rprandic BB caftigh 63 er ol . T esul ting

I'n pl aque fornmat’ion on the inner surface of the
arterl al wall and degenerative change to the arteries.
i s now wel | est aB2skeround ofthe Inventionoyascul ar

ﬂ'eZ?Ecd st dgAaE rreimamomat el ron e sions snd complicatons
€5 PRI SH &deddbﬁiﬁ_/féiﬂ itfe dhiRE batid Sftetth! Oke spe@ﬁ’fc kvt

throrrb si s nory | oss . due to stroke; peri
sgificaady, %P%faé@s Bathontysielegic peacess Fﬁ“&l}eéQsF'G'f?sgf%h‘gh has

Betn §§ﬁ,lralﬂ¥ r&b?ﬁﬁ%&@ a %fadlﬁﬁ h@arlﬁl Qere PRIbIEA! h?h with ?e%p&:‘l to mortality

at herosclero ? At herosclerotic pla
%ﬂérhﬁ%lﬂ‘i Ca¥s cpats. nﬂMhFWOS‘f aesivisicharagterized by the 6@29&1@1% Hf fatty

dmsasx{csb ﬁhﬁﬁﬁl? cRO16r&Y, reﬁﬁﬁ"ﬁgcth Mdqie ﬁhﬁm% theSHiRdr SurPice of the

owdensity popr ot ei n chol estero (L , 1s an
qrivpelwalkand ﬂpmerﬁiatetqbﬁngeé? thgereriesscl er 03| s and
arteriosclerosis and associ ated di seases. 25The

HMVG- @binnews el eetatlishedthasicerdioyasculaedisarders mglyding §é’ﬁ°%&ld

infhrdtiodl %l'd?lgryl?{e@x@ disda8e, @ sdntlnd Qpﬁﬂt&ﬁfoﬁ l @kebrovascular
Chol est er ol roduce via the neval onic acid

Hsardsrmipcluding a%qkﬁgcerqb@l thsemkasissad memagn]assdue to sifeke perpheral
Ws&ﬁ&rd%@!ise%ﬁ’%ﬁtk%&ﬂn r&}on akE@ gfedtbg) bﬁ:cﬁ%ﬁ BP&%@QM&%enoles

decrease | epati ¢ chol ester bi os esis wth a

bseajhmscwrptuc rplaﬂwe Atberpselesotiqiasiue fcfrmetml ip gwbi-Prtorigdrits
i\j}\gt H%r&g%stmegl%) HprOBRPleviled HvaR ©F 1dw3Bnsity lipoprotein
¢ho Ad¥yiis a8 impasisniojsl fackr foratherosalerogis and arieriagelerosis and

ér{%%cargonyl] pyrrol 1-3, 1] - 3, 5-di hydr oxy- hept anoi ¢

aC| d hem calciumsalt, having the Formula I, 2
The HMG-CoA reductase inhibitors (statins) have been used in reducing blood

levels of LDL cholesterol. Cholesterol is produced via the mevalonic acid pathway.
Reducing the formation of mevalonic acid, a precursor to cholesterol, leads to a
corresponding decrease in hepatic cholesterol biosynthesis with a reduction in the cellular
pool of cholesterol. PCT Publication No. WO 2004/106299 discloses (3R, 5R)-7-[2-(4-
fluorophenyl)-5-isopropyl-3-phenyl-4-[(4-hydroxy methyl phenyl amino)carbonyl]-pyrrol-
1-yl]-3,5-dihydroxy-heptanoic acid hemi calcium salt, having the Formula I,
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OH Fornmula I 15 as an effective HMG CoA

( 3- hydr oxy- 3-net hyl gl ut aryl - coenzyne A) reduct ase

i nhibitor and thus is useful as hypolipidem c and
hypochol est erol em ¢ agent. A procedure for the
synthesis of (3R 5R)-7-[2-(4-fluorophenyl)-5-

i sopropyl - 3- phenyl -4-[ (4-hydroxy nethyl phenyl
anino)carbonyl]-pyrrol-1-y1b—3,5-dihydroxyheptanoic
acid hem calciumsalt is di'sclosed in WD 2004/ 106299.
The af orenenti oned 20 synthetic route involves

i solation and purification of internediates at each

step of the process by)gcol um ghr@mat ography. However,
g s Iw, tiB&etti gh cost of
ot anenable to large

the total overall yiel§
¥ of the Invention 25 In
yded i nproved processes for

scal e manuf act ur e.
one aspect, herein are
t he manufacture of co

oynd' of Formula |, described
above, at a conmerci scal e. In another aspect,
herein are provided roved processes which avoid the

use of columm chromakgQgraphy as a purification method,
and are cost effective and eaS|Iy 30 anenable to

| ar ge- scal e production. F™aly yet anot her aspect,
herein are provided processes of making high purity

SRRy TG TG Py T oRE R A heTe A dh bt whibior

and livs i wefahgh I5pblipideimic atiltiypadholesteroletridgienat ur e
conditions, tine period and work-up procedures at each

st age\ pbeddoe folrthetggnﬂlesﬁbB(JGR 5M)-'B[Z-d4l-ﬂmmphhg{l)-$sismpn¥)yl-3-
er el S oVl SO n r e 0
R AR T T P RO E R i
k{bﬁt’ah&'b acit hehi d@.}buﬁméalltﬁmdlﬁ&diﬁﬂflﬁil wgmphvh V06299, a'[lIklet ﬁbﬁﬁﬁnﬁ?fned
I ocess. | a er,..aspec er n
SR DUR FDiglves isolgtion sl GLabeton SLnloRTRdi A Giot MR LY -
poddkd Wnudawﬂdtwhgo HBWWBE' th&total GveRanyisla b lﬁﬂl #ridhe high

sal t. of, Formul a In the fin the

?ﬂst&f@godd@gtl%gglere@s PYORTSS Bt amenable to?arge scallélzsmartri%

Summary of the Invention

In one aspect, herein are provided improved processes for the manufacture of
compound of Formula I, described above, at a commercial scale.

In another aspect, herein are provided improved processes which avoid the use of
column chromatography as a purification method, and are cost effective and easily
amenable to large-scale production.

In yet another aspect, herein are provided processes of making high purity
compound of Formula I with increased overall yield by employing reaction conditions that
include varoius solvents and solvent combinations, temperature conditions, time period
and work-up procedures at each stage of the process. Also, in still another aspect, herein
is provided isolation of intermediates of high purity with superior yields without resorting

to purification by column chromatography at any stage of the process.
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As di scussed, herein are provided processes for the
preparation of a conpound of 5 Fornula I. CH
Forrmul a | 20Detail ed Description of the Invention

The conpound of Fornula I

(3R 5R)-7-[2-(4-fl uorophenyl)-5-isopropyl -3-phenyl 44(4
- hydr oxynet hyl phenyl
anino)carbonyn-pyrrol-1-y1]1§,5-dihydroxy-heptanoic
acid hem calciumsalt can be prepared by, for

ex a"Tl‘ﬁ &111 Jnts&elf &béc@ ‘@%{ngr ﬁ@?ﬁd@@o&ﬁ%ﬂ@ﬁﬁ&s&%ﬁﬁ@é&b&ﬁm of

in Fornul a V,

wmlar dlhadrn*mqmmu@ﬁ to @@emrqdmhmsaltvﬁ Eormiaon the finel step,
r acylion condensation with

dﬁ%ﬁ uorgﬁéﬁgéégg e&%gﬁﬁglford a 1,4 diketo conmpound

of Fdysrdisicusssd, herm@rez:wqu@dmoqysseFﬁxr thelpeepetatiomof a compound of

Igb%ﬁ satl on with chiral am ne of Fornmula VII can

resul't" in a conpound of Fornula VIII, which on 5

subsequent deprotection can give a conpound of Formula

| X. Sel ective reduction of carboxyl group in conpound

of Formula I X can afforjla compguRd of Fornula X Acid

catal yzed cl eavage of t k’e%)g%epumwonpound of

Formula X can result i dj roxy conpound of

Formul a XI whi ch canf/by—#0olverted into cal ciumsalt of

the desired Fornul a g~ways: 10i) by directly
converting the compoun ormula XI into its hem

cal ciumsalt of For | under phase transfer
catal ysis using Ca( , or ii) by converting the
conpound of Formula Xy,to its sodiumsalt, generated

in situ, using sodlun1hydrOX|de and subsequent

- di spl acenent of sodi um wi tRA™E4 usi ng cal ci um acetate

or calciumchloride to generate the hem calciumsalt
of

Detailed Description of the Invention
The compound of Formula I, (3R,5R)-7-[2-(4-fluorophenyl)-5-isopropyl-3-phenyl-
4-[(4-hydroxymethylphenyl amino)carbonyl]-pyrrol-1-y1]-3,5-dihydroxy-heptanoic acid
hemi calcium salt can be prepared by, for example, the following reaction sequence as

depicted in Scheme 1.
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15Formul a 1. The reaction of an am ne of Fornula
Il with 4-nethyl-3-oxopentanoate can be carried out in
one or nore solvents, for exanple, hydrocarbon
solvents (e.g., hexane, heptane, xylene or toluene, in
presence of an organic base, for exanple,
triethylamne, pyridine or 1, 2-ethylenediamne in a
catal ytic amount. 20The rea% ion of a conpound of
Formula IV with benzal dehyde can be carried out in one
or nore solvents, for exanple, hexane, heptane or
tol uene, in pre ergce Sihemp organlc base, for_gxanpl e,
pi peri dipe, sOr p-alanin and an orﬁahic
. exa. I&%mglac ik acid or bengolfc
helre ot FOr MR}

abyst (e.g., sodiFomugyani de, OR rrwla
3- et hyl Famgigl hydr oxy- ethyl)-4- methyl thiaz8ltah
bromi de or 3-benzyl-5-(2-hydroxyet hyl) - 4- net hyl
t hi azol i um hIoride) in a sol venkkfrge enviropnment,

orinasolt arrple,p.Q,UQ,U\sh yent (elg.,
met hanol , € faggﬁ%xﬁ\gpanol or anol) el hgr
sol vent /TR. o ane, di etha.l_ﬂ.'.‘%gﬁ_o Q
tetrahytk LAn) or mixtures thereof, or in pregente

of an orgidm{c Vpase (e.g., trlethylan1ne 3 N
pyri di &;} Al ternatively, the reactlono%aE:Eg ri ed
in/tfe presence of excess base, for dgxanple,
yL anfomailaMii ch itself acts as a sol vent Form@aVi
The reaction of a conmpound of Forrmula VI with a

conmpound of yorrmula VIl can be carried out in one or
nor e solvents fo exanp hydr ocar bonfsol veqt

(e.g., xyl X otBuhexane or hept ag€ oBu
sol vent s hydr of uran or dIOX

m xture ) of, in the presence

acid, féryefaqple, pivarrcacraor pleo] upre_sul fonic
aci d. ~ H{heXdeprotection of a conpou~e\of For mul a
VIl ca e ¢arried out at tenperaturfg rgnglng from
about 1 to reflux tenperature, forYekanple, at

t enper atfur e&o,rna;ggd ng from about 40 to about FOOUIEX | n
presenceodf an inorganic base (e.qg. $odi um 1

hydr oxi de, potassi um hydr oxi de, Iithlun1hydro i de,
cal ci um hydr oxi de, sodi um carbonate, potassiu
carbonate, sodi um bicarbonate or potassium
blcarbonafe) in oneg or nore sol vents, f§

pol ar sol ent s Hoe™S aTer2@nol | et hanol

i sopropyl “&{ cah or t-butanol) or ether

(e.g., stré“ drofuran, diethyl etherfoh—l gxane) or
m xt ur wrepf . Al ternativery,—depr can be

carried of \under phase transfer 15 cat i s’ using
TBAB i n Sueous al coholic solvents, f xanpl e,
et hanol nmet hanol at reflux tenperatpgres.

oH OH

Formula | Formula XI|

Thus, the amine of Formula II when reacted with methyl-4-methyl-3-oxopentanoate in
refluxing hydrocarbon solvent can result in a B-ketoamide of Formula IV (wherein R is

aryl, alkyl or arylalkyl). The compound of Formula IV on reaction with benzaldehyde can
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The reduction of a conpound of Fornula | X can be
carried out in presence of a reducing agent (e.g.,

bor on- di met hyl sul fi de conpl ex or boron-tetrahydrof uran
conplex); in one or nore solvents, for exanple,

hydr ocar bon sol vents (e.g., hexane, n-heptane or 20
tol uene), ether solvents (e.g., tetrahydrofuran,

di oxane or diethyl ether) or m xtures thereof.

The cleavage of the ketal gPoup of a conpound of

<6 Ao Byl oLy it i ESR B iif b o B8 o

FbmmbasVah sulgectiap mjtcy]&ﬁ@ondensatﬁﬁ itk 4t-ﬂimmhemtalﬂehyde can afford a

N0 el RGH T RO oG et

c&tﬁl wine 9 Feratila VITedh@sud in a @btpoval obFortnRROVIB)which on
et her solvents

| cohal ), ) tetr of.uran, .
SRS Je oLl 075 BB POV SE BRI, SHicpparaition of
cdibéxyt SIvRP B Buﬂﬂfo'!"BhﬁllNX anrufion @@ﬁip@ﬁﬁcﬂﬁ‘ FoRtéla X{ Hcid

corres ondi n calciumsalt of fo | a i.ther
cafplyzed vaaepgthei*s Lgpyn ingompungd o quwﬂwﬁ%& in g gihygroxy
cofptudd oS PdrinulXTtwiaeH iR BE corveitedaotdalefunt AIRE the [degiRd Formula
rangi ng fromabout 0 to about 30C, for exanple, at
1{ind¥9a¥2¥8'ur e rangi ng from about 0 to about 10 C and

SubsyJye airedily THAVRMIFRIY com o&afd oY eI X fnko #sHlefi Udltium salt
usi ng cal cium acetate in resence of one or nore

al coholof Eorgwiajamder th'%r‘faéf)f%fr?ﬁ alysis yping GHOH)2.8F hanol |
etc. jiph %&t@%ﬁmﬁ @ﬁevc%mpéut{d%f@ormﬁﬁkf 1% 5k saf ge&i’éf&fﬁﬂ Situ,

or di et% et her) or conbi nations thereof, or

by
subj ectusmg sqdimwhydsonide and sphseqrgntdispisieement of smsmewﬂh Ca using
cataly
ot o e S A AR AR B i i
refi UX|anmd%qIJeous al cohol ic solvent, for exanple,

met hanol or ethanol. The process described above
may The/sacion efien aminerefiRormela ittt 4methyl-frgxenenieanatagen be

fed Gt eeor nldt€sdia reds, st ffg&aﬁlfp%eb r&&fﬁ@@ﬁ&gerﬁsf (etlélo rh%'n?

can carri e uene e reac on O
hpmgnecmimlm tplushne Hp presdnge of anargabis bese; for expnenle, tiigthylamine,

pgﬁﬁﬁlint ez%hgie%cﬁﬁﬂﬂﬁkﬂm %‘?al)ﬁn*é’%’m%ﬂnt' tself can act as a

reac e conpound of Formula VIII
can % tioh 2 b t
27, O 58401 s B i BB b
imenetaz meeq sl ventssfor exagipkeghaxprarhentang or @d}xen@ im presenceHef ag

ongiaie Mg fos i Wiskrifthe pbinf S Hudine, Bid AR, 19"
ckanpielglaclaKaactinadidorctwnzaiestidout at tenperat ures rangi ng

from about 40 to about 45C for about 5 hours. The
r eac Thersagion ofie capopod of FophulE 3 with 4-fiXorobenzildehyde cand

b REIBB0LE S B o Sl T B+

methyl thiazolium bromide or 3-benzy!-5-(2-hydroxyethyl)-4-methyl thiazolium chloride), in

a solvent-free environment, or in a solvent, for example, polar solvent (e.g., methanol,
cthanol, propanol or isopropanol), ether solvent (e.g., dioxane, diethyl ether or
tetrahydrofuran) or mixtures thereof, or in presence of an organic base (e.g., triethylamine
or pyridine). Alternatively, the reaction can be carried out in the presence of excess base,

for example, triethylamine which itself acts as a solvent,
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can be carried out tetrahydrofuran: de-ionized water
(1:1) or ethanol: water (4:1), in presence of

t et rabut yl ammoni um brom de at a tenperature ranging
from about 30 to about 20 50 C for about 2-8 hours.
The process as enunerated above has an advant age that,
none of the steps involve the use of colum

chromat ography as a purification nmethod, thus enables
such processes to achieve h?Ygh yields and nmakes them
anenable to Iarge scale productlon The conpound of

For alVec u ol vin cru

or odtegetsHone wrRRIIS qegormLy it 8 edmaiad AFFPRERThepo
bé &wraﬁtdayin oneé gt ﬂhb? sbiRryrets, farteasrﬁpls lhgreioym:t fhents i g, dx;uénen

i oni ze er, e excess can he re

ok, BAROF AERRGIARER P SCUTERE ok Vo P s o) or mixturl
thbteﬁﬂ I8 8 BieSenSObLini oBghnictieid] P bxaafhle)pivelic actlut@atblutd satfonic

t.p obtain a solid, which can be added to hexane and
% irred till the product precipitates out, which is

fi | tPieRipdfetich dfRompOiidRdf FOTRGINVIIL @h bEirfed Gt can be

purified by washing the crude product of For

la V
tepeTsturRs,Taneng; o abayt 1 1GHa reffug AsmReratyrs, for ?"ia@Q{mﬁﬁ?‘HM"m
rad¢ing E6in Mokt 9 tH BIRAST °C, Yimr&]@n&% abﬁmﬂgaﬁﬁ%éee(ei g' gbdﬁtuhyl

acetate and partltl oned W th de-ionized water

hydsppides potgssiumbhydipsidsa lithium hkydraxide; ealcium Rydrexide, ﬁ?dﬂurp &4rbonate,
p&ﬁd@mﬁ'ﬁca?&)ﬁ% %@ﬂm Biléa'rlfoﬂat@ Bﬁpdiés&%ﬁﬁl W&%dnﬁ‘te) Wc%ﬂore

al cohol with eatlng whi ch oncoom can ive the
solvntssifop £xranie, Polar solvents de. g nmcthanob G"haﬂplxﬂ&éfﬂa 9,r1qum er

al@bhol m&gu ?éthér%ﬁﬂkf_xﬁg({% R0 g Hﬁ:fa%gcg%%\aéﬂ%‘\x‘ﬂ r diox: %) or

for about hour s

mixfuties thergoh Alttrptively, dergroteheoncm e cagriesant undst pirse trenster |
cﬁﬂ s@&s‘ Vf’ﬁﬁg 1&&@%&1}% @icofx c@ol@&lts ?&tgﬁﬂrﬁé %maﬂél ?ﬁ# gt

and ing the read Xt ur e,
rdiudtetntperm due so obtained can be washed with sol vent
(9 { i ) d
T, ORREaNRbELt f chmbbnd ofEoluhild RELS He Ubrdf o0 RGNS
resluciogagentlegd borodelimetydsulfide cofiples or borpw tetrdhyitofifen norhplex);

. VLI rd.fi j r.eactl ' e
i e op Bf fehl o eRhp R A0t Wil E R hdrlle, bpor
tqtuene), pﬂlersbbsnts (ehg..abtrahsdrofueant dibxane ol diethpisdtizer) axintiktures
e,éft and dri ed. The conpound of Fornula I X
be purified by a) cooling the reaction mxture to
r oonThexnigpeagetafitte ketatigraup ofi & cpimpguridtof FormtleKiwith anacigde. .,
0|d nd ,washi it,wth de-ioni 5 ter and
bt 1 B §ERRc Bt ol 8 Tl e Pl B0 |
tethepeeature Gbow[251°C) to refhul terhpdrétufemefprabguctenmemmrqs irdrggirggfrom
ured, s

Lt t d d
ot 0 Ao SRR ol soleRelot HeTpla B sV e
nietteingl xéthiamol orfighpidpyl dléohol), edtek Sodvints(y.g erabyfdrefiiday, dioxane or

e and ter rating the ethyl acetate |ayer
d}f&l{ EhPrpnt P‘aﬁﬁ"ﬁh {’) the organic |ayer can be
furt mea"coa@bddﬁcf dt&dgﬂ&lep@ bdgh betcbﬁlegwﬁﬁﬁlts%ﬁhdswd ﬁdinéJl?en(ljl
eutral i a base and washed 20 wit e-1onize
cfgbirsit of Bk

F’Iﬁl?ﬁ m xture can be concentrated and
the residue can be triturated with hexane to form

sol i §j, bYifikst ebrBerting Fomtlild Xcoripdtid #AE s $6dium salt by treatment
with NaOH at temperature ranging from about 0 to about 30 °C, for example, at

temperature ranging from about 0 to about 10 °C and subsequent displacement



10

15

20

25

30

The conpound of Fornmula X can be purified by a)

di ssolving the crude product in ethyl acetate and
washi ng the | ayer successively with de-ionized water,
sodi um 25 bi carbonate and brine, concentrated to
obtain a solid, which can be slurred i n hexane,
filtered and dried under vacuum b) dissolving the
crude product in the solvent system of isopropyl

al cohol , de-ionized water ahd acetic acid, and

refl uxi It wth concurrent addition of calci

hycir ot BIcTER et EiFhaceie B npiEfce GFgEe or more

filtrahleotwtic @&lt/autwﬁﬁi emldo tnethandlSelhdnol, Eto Corethengvivents (e. .,

| ce- ottty gt St P ar comtGraton et or " |
vac )by subjecthig Bormala Xakempodd o gm&e ah@m cafalPsisnbitigs .

The co oun of Fornula Xl can urified, by a
di ssol ¥R ﬂemewu rosidepithe patalyst glaf{vlw Bx%%%ﬁwhebm

et hyl aﬁeﬂ@ﬁ@g ﬁ[{ﬁé’o& QlcHIRINRG sél¥ent) fordxdmpRShibtAgho! Hrethaailer
successively w 9 de-ionized water and brine, the
product can be jsolated, sl urred i n hexane at about
40C Thspregses describpdobove B8y iyolve pne ereate afte Milowips; n

eMBSitHERt]. MY eXHnhgHd, ttilreRRONGS tﬁ@co%ﬂ‘ogﬁd @é%%uﬁ IIrb‘ah' b8 carRéd out

di ssol ving the crude product in

ingfeluene: dp ssegtinn of o compounipt @ﬁﬁrwlw caRy eérwt nereserrg of
triﬁhyia%ﬁﬁ’ee mfcﬂrlﬁélf Eﬁr&gﬂ 439 sf)lrvéﬂp RO ctidh of Be RORAMund OF Formula

for about hour , cooled to roomtenperature (about
VI cqm) beeqqmedtoutm@eptmmleammhanolh@mhydrofmm (1:)nia prsense of

L R e R N )
heri ex; for examplélataboutrddSG er aboutfsemmues [The eaactism of theicbimpeund

lgforﬁllxlavﬁséah B¢ anti'@d dut &q aé)el}%@éé:xtan %ﬁoﬁtaﬁ&h 48 ‘Ec% {1194Sa@q‘or

I'ng 1t under vacuum res ranglng
abdm)ﬁl hmﬁ&) The radgetion oflibe dd@ohd ofaﬂwuula KCJcah be paned:lmr.t 0)) I ved

anl sol lﬂ% grf t@{alteép qu ’lglg %g‘? %’%@a&%’ga Xl
catiei oamed/but:thtrahadroﬁmatd dé-@atized wwac(ltﬂr)lot ethgnobt rwagar (4i), in
:%a%‘éﬁ%? 5%&'&% lau :9411919 brn+ € a‘rilg ineth 5er % fﬁngﬁg %{11}51&%81121:39 éo about

orm pure a
Somﬁxruhomm&hours a soI vent system of et hyI acetate and

t 1:1 d butylated, h
ol ol ARt Piele nghie oo BR aC n ofdicgilhS nvotve
ﬂ‘mé eftbotintd chirdmatpgraphyas a prifithtidnahsthd; s pnabm euch prdcesses

o et e viERR AT mpds Thef aiemee BURE AR brbduchfy { or ' g

the it coh@amtd dleomuii IV €an biclparifiéd by digselving thdxiradepesiueest

FRTILA At OA n iee o Py e L ERPRtEY i on o

trreﬁfbbr d¥-idnizeg tala;elr tm:@&asb 8cid Bh beatovediby twakking the 3glutidnhe

reaction n be cooled till, the prodyct .
SRRV eI CopP Sl o 98125 VPG BRpERFald to obtan &
sblid) wiich Bgh b wided 18 thgLdne andBstifved €11 kHe prddubt srédipitates 686, #high is

ﬁgtnd d?%‘b?% it in vacuumtray drier to form pure
conpound In the above reaction schene,

wh f t | t
e A A VB et B R
Formldd Vivdthchekdmetto teidose the @thasic gpwritien fodlowsd by éiying the product,

AR ERL oS ek i Btrle Sul gt eV e rCuii e e

tenperature and duration may be adjusted. Wile the
present invention has been described in terms of its
speci fic enbodi nents, certain nodifications and

equi valents will be apparent to those skilled in the
art and are included within the scope of the present
i nvention.
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10 EXAMPLES Exanple 1: Preparation of Methyl

4- 114- et hyl - 3- oxopent anoyl ) am no] benzoate of
Formula IV 5 To a sol ution of nethyl-4-atninobenzoate
(250 g, 1.65 noles) in toluene (2.4 L) was added

nmet hyl - 4- net hyl - 3- oxopent anoate (237.7 g, 1.648 noles)
and ethylene diamne (1.15 m, 0.016 noles). The
reaction m xture was refluxed for about 20-25 hours.
The sol vent was renoved undeér reduced pressure to

h L, ved
R Rl OBty n ot R A MBI
1snpmpylatcohnﬂlvdth(heatg1g, whRidRontoulihg cancgivd the sodid peadictDfilferéd and

1 owed i zed,wat er was_f her

ofifd iy Ay el AT et thbeing v B 40 bl RS L about
6deusoni zed water and saturated brine. The sol vent was
renmoved under reduced pressure. To this was added

hex a'll’rlee omlhipbm_lgbli;dfinm;mlgVHwﬂ errpanﬁal %ﬁl@bbﬁigpli:d agﬁdbcbrddmbt of
(40 ely. .The solid.was fi]tered._.an S W t
PR, E1 St s oA L St Y S g Bieghal ang piPend
reffuRihg dlie rbibhﬂﬂnﬁb&m‘gp filtefddlayd th¥iresidhie s& 5ﬁalﬂe5c5f danDe waéhu)l with

: y4 n a -

solegieipsffao) Weler 9D i Pliptan bespgherRByeso Sbiaiasg sglidy Gfeed
hémé,}ﬁltere@]'i(n@daﬂo%ﬁtratéﬂ ndel(vacudih. CE) , 3. 89 (s, 311,

oClth), 7.62-7.65 (d,2H, Arth, 7.98-8.01 (d, 2H, Arth,

9. 51Tkdxompbirddf. Foﬁﬂrﬂmmﬂrﬁ)e%unﬁ’é(ﬂwwtlﬁ@m sdactidatoiiyture to

nzvl i nmet hy| ent a am not .
s D P SR A Brodic B ghaton, MRieh Cah G e Bemhed it
haa.ha;uhadhéd_moo g, 1.52 noles) and benzal dehyde (177
g, 1.67 noles) in hexane (5.4 L) was added 13- al ani ne

( 27 '!Jhe &nﬁ)o{mi Forhsth DO eRbelpyirifbE) @Icoamgttmeﬁsﬁbd mixture to

OB OB SO SO i iorig B 5o Ly SOl Ap Whabifig  path e -igpized

w%gaasﬁ?bto&mewné so;llfi °m&9ﬁ‘?ﬁ@ réﬂugw hfd?%dﬁﬁhrpspiﬁt éool till the
an ar, appagat us en (0] e reactl o
qusirlrf@rﬁt}r re,s&rt ﬁléraed rrﬁ%leézyrtﬁ& et spjritAngd grigd,ppdgvacuum, b)

et d Pﬁtﬂeﬁe&ﬁ&@ﬁ%mé anﬁexhhennghﬁm%calsbwemwéﬁ srsahyr @6btate
I y

n acet ate L) followed ifio
apb WRish ﬁezr@etm&tlerethrhacztarslaww‘@shms rtmg C{m& %1 srrgc layer

chiEbSfuftRGakirRE whedinl the edetieidcah BY ﬁéut.%ﬁsd\w%lbe& a9t Washed
bri ne. The solvent was renoved under reduced pressure

with dstwtar-qu veateT othe Fragtiop drjsture Gap be pongenirated @adibg sesidug can be

nhﬁﬁihfd%ﬁi heRhre @8 Rlrm SO Fltbrkd,QRd BR&L niaer va'&hﬁn sol ution
was cooled to roomterrperature and the solid

premgltated The solid was filtered 35 and
succ &b sopmoynd pifiemmula X qen be purifisd dy e} iptobing the prudgezpduct in

eﬁ&ﬂaé&ﬁ%ﬁ%aslﬁﬁgﬁthé br%u&%sl %&@Sﬁi‘ze&’@&t%ﬁﬁdﬁ’nﬁ’

nbar) at about about for about hours to

bilstbengte wrbbruesqop@qrtratr:@mbtaua% soéldmvlmhwe@ b@ﬁluEe@nZlexane,
18RI dried under vacuum, b) dissolving the crude product in the solvent system of

isopropyl alcohol, de-ionized water and acetic acid, and refluxing it with concurrent

addition of calcium hydroxide, the hot solution can be filtered, the filtrate so obtained can
be cooled to room temperature till the solid precipitates out, filtered, washed with ice-cold

isopropyl alcohol and water, dried in vacuum tray drier at about 60° C for about 7-8 hours.

The compound of Formula XI can be purified by a) dissolving the crude product in
a solvent system of ethyl acetate and toluene (1:2) and washing the layer successively with



10

15

20

25

11 Yield: 338 g (0.84, ww; LCMs: mz (M1l) 352.1,
Melting range: 154-156 C, "H NVWR (CDC13): 5 E isoner:
61.21-1.23 (d,6H,-CH(CH3)2), 3.32-3.39 (m 1H,
-CH(CH3)2), 3.90 (s,3H, OCH3), 7.33-7.39 (m3H, Arth,
7.53-7.59 (m4H, ArH),7.93 (s,1}1, vinylic th
8.00-8.02 (d,2H, ArM (nelting range of analytical
sanmpl e, 155.0-156.2C) Z isoner: 8 1.03-1.05

(d,6H -CH(g.13)2 ), 2.62-2.%5 (m 1H, -CH(CH3)2), 3.91

AxopSd e e i b g oy g, g B hepbon 49

for aboutll hwir{sdoled, ﬁltere(dl‘ﬁli idfiedinvai@en tedy deispdtubout 80° Gﬁﬁﬁ&ﬁu 3
145 arati on of Met

3 Exanpl P

hopg, 5) filQSOf‘an& tﬁ% W%ﬁnﬂ@ﬂ{a?% do %)sthrxle AcpiRiersRane §Qvent ﬂg%mth

cdiRiienk hektify maﬁﬁamslaangﬂg ﬂ'@l)n ab&n 203 gboli soFgrfdebaut\il hour,
To a m xture of rruaV((aOOg 285

cqpdadde yoqnhtetnp?rewpw % C() endzsthteyi fogabous d dewr ariiilltbenrpdnst
pt*éél?ﬁ&t&eth@ 3dlib oBtairfdd Oanlbe MicR) waREW with water and hexane and dried
| uor obenzal dehyde (38.82 g, 0.313 noles). The
invageum BaY §Fikt ure was subjected to reflux for about 8
hours. At 20 the end of the reaction, as jndicated by,

TLC Bhe commewnd o Fammla Lien bg perifiadby @) weshingithe Arads predugkyith
ethﬂrﬂéé‘t@l@ aH([‘&’@fng HEAHGSAcRiEa St ratdrr&er é floR @b B@H%gut

di ssol véd i n et hyl acet at e fol | oned

79 r(‘efoa akeut | Qhoups, digrolved in @efaarmmto (lfcm be added inplated Q&‘FTP’&Y
axﬂ&ﬁé %e%ﬁmw@e[ﬁ b%?ﬁ’@(eé&&&ht;ﬁﬂ g ﬁéll&ewﬁﬂhﬂ SR driRY & valfiin tray

was ed W t et hy acet at e. e conbl ned or gani c ayer
djggat mpr@@resﬁ m%quQ th abgut SO} tedernyipire pmorabouy

@ irFl Qivend syt BP Bl Cacbhate o) 6

cSOdI umbgl car gnat e rine. vent s renoved
wateridr1)and butplated hntimvr 9enspb=, th hefi snlutiom esinj bg filtersdy the filtryigesan

bé&l évl\ilécﬁgtrﬁe Eﬂgﬁzic‘? L:%ﬁ]g%tblg)p ﬁ;ﬁkt‘ésg ﬁlY ﬁmg%agﬁ BaPQcetate

arai:dned améej vedvamdo @nn(piréar@plmusi cdmpm;g:ht o) fidteringf the/hot rdagtion
oo o 8 b S RO 74 e YERp P o

pfoidiidt msdcgntuﬁsmft;ﬁltet‘&dr subjzoteé tb 8flux i m e&iybudeta& and walzo uixt&€
d LR

(DY oL b LRl A S b g

fcﬂkowed.bh tsokatmg ﬁwgroﬂudt,tmmdg itWith gthybaketate andsirgdng i th aoden

mg) a{{# t about 50C for about 10 to about 12
urs“f BPsodm?P desired quality. 35

Yi el p . 168 5- 170 C

Lol *P%?D?V%’ ﬁ&%c’%?z%%%ﬁﬁ@kh? Pl Eeent 81,
ctely3s; aci@sd}., aré nRBtiche® 5t i§ th 13Hind @{8dd that Biger reducing agents,
solvents, bases, catalysts, acids etc., known to those skilled in the art may be used.

Similarly, the reaction temperature and duration may be adjusted. 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 included within the

scope of the present invention.
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(ke

3.02(m 1H, CH(CH3) 2), 3.89 (s,3H,-0CCH3), 4.54-4.56
(d, 1H, - CO-CH Ph), 5.33-5.36 (d, 1H, - CO CH 00-),
7.01-7.99 (m 14H Ar-H and -NH). 12 Exanple 4
Preparation of Methyl
44111-{2-F(4R 610-6-(2-tert-but oxy-2-oxoet hyl)-2. 2-
di net hvl - 1. 3- di oxan- 4- vIIetthI-544-fIuorophenvl)-2-is
opropyl - 4-phenvl- 1H pyrrol - yl | carbonvl |
am noThenzoate of Formnul a \}PI I S5Pivalic acid (44.2 g,
0. 433 nol es) was added ure of a conpound of
Formula VI (200 g, O. 42&&4@#@5@g and

6- (2- no- eth ' '

E
F

Ies) in sol vent system of hept ane, toluene and

- cacka el E Ptk uriap bzt @50 e oes i huent it o

whddded méthl-4-@ethyl DoxdPenthnbat (28767 £00448enolés) alihyldhe Hidnfine
and stirred till the product precipitates. The
@P%%me’as)p THe Fraetionaaixturg wasreidyxgdhfor ghau 20123 hoyss. The

sdn%ﬂwmeﬁavéd)und&h&iuﬁé& préksire o &Umﬁd sélﬁld-&diddéa qye! F981due was
at about 50C to obtain the desired praduc

dl‘“ﬁOé‘feé i o athyl agptgte (2o6L). fhgjpreapicmiase yyas weshied yith an acid (e. g 20%
wide té%drg&(l)aér'é%ao sllﬁ%ol%wé%? d@-l&nze& Jwaier 1ﬁ %@rﬁ@%ﬁéd with a
lwvzﬂ@s pizarpprate wm wqﬁ@ygiedorwgeﬁam and satraged prineg [Fhe
so‘l\c%g(hs]%)':_ll&ce_d uﬁdé%ecﬂuﬁél‘lprégm@ Hro ﬂ@'{(/%aa&ed) iekane whéle)snméxg 6and
the pﬂlquempl@pq@@p@og’pletgy 7'(’1;9 sp}qi ® 1l$eg|:q agld)waslgdggth hexane. The
sc{li% w?a'g'dné’\laadol'f%td thg tilopdy cHi’r 39.45 ?9&9@

5 (my T4H,Ar - and -Nffl. 20
Exarrpl e 5. Prepar atl on of 44f1.1-(2-114R
Yisid) 368 ¢ £1.5,0v/w);HuiNSSeum/2 (Mot Hs65:08 Melting range: 54-56 °C; 'H NMR
(CDOCE: B\111641. 1B-(d,0HEH(@H) ), 2.75-2.70 (m,1H, -CH(CHs);), 3.62 (s,2H,CHz),
3.89 (8/3H,-GCH -7 6260650(d 221y WiHD), 258 8 r(6,2H | AFH)ph & hikis; NHCOY.r r
ol -3- v11 carbonyl) am nol benzoic acid of Formula I X
25Sodi um hydroxide (2.5 nolar equiv., IN ag. soln.)
lagldppiration of Mettiyl 841{[-Qfbe AldmethylPosxvptmandl]] lkmino
béndadie of FdPmbB®/ nol es) in acetonitrile (4.25 L) and the
reaction mxture was stirred at about 50-55 C for

abouTo dmixtive uf compbled sfFeahule IV maotgu 1.62 maks)and bertakiehyde

9t e e DRl kA s p bl RoRS8 ) ©

gﬁahi dteticetid (546 gf 0.01 male@l vehild %aalsmhgwm rdﬁm’omighﬁdwas
acetaonitrile. e ude pro t
rolcd o PR eh TSR oniten epvel o pershre it i e egn
Shﬂtdh{ppafﬂﬁe Jge?e EhdsT the %idﬁﬁﬁ‘ sbﬁdi I‘éﬁ . (The iﬁ&lmlﬂ/asﬁteﬁd and
a rre our s e sol.i
iR Sibiea AP 3be i aaRsredin S SRk 610 Blfwed b
additidhest dedidrized vagek (. 2L) with Stirfing, 0T dayess. weld ' parated and'hs
it S e b i
obtain a solid product, which was dlssolved in isopropyl alcohol (0.85 L) on heating. The

solution was cooled to room temperature and the solid precipitated. The solid was filtered
and successively washed with ice-cold isopropyl alcohol and hexanes. The solid was
dried under vacuum (10 mbar) at about 40 to about 50° C for about 6 hours to obtain the

desired product as a mixture of E & Z isomers.
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35 Yield: 324.95 g (0.76, ww; LCVs: nfz (M1l) 699.3;
Melting range: 239.9-241.7 C 111 SIR (CDCh): 6
1.03-1.06 (m 1H, >NCH2Q12-), 1. 30-1. 36 (2xs, 6H,
>C(C1J3)2 m 1H, >NCH201: 1_2- nerged together ), 1.43
(s,911, -C(CLI3)3), 1.52-1.54 (d,6H, - CH(CLI3)?2),
1.64-1.68 (m2H,C5 -ClJ2-), 2.2-2.4
(m2H,-C1_12C001Bu), 3.6 (m1H, - 13 CH(CH3)2),
3.7(m1H, G4 >CHO-), 3.8 (mMllH C 6 >CHO3 4.154.17

(m 2H, >NCL12-), 6.97-7.92 (m 14H, ArH and - NLI).

SAERIE whos LEP e N D520 ineadee: o AT £oR e

g, 0.14 nDIes) in a mxture of tetrahydrofuran and
nethanol (1. the reaction m xtur e was

E 4somer: &d ?ah-l %@pﬁﬂ '&Hﬁbﬂa)@ UBS2Y %lﬂ,oﬁ_@@)&) $99 (.34,
OfEly)s 4.337R2 (pgithArH). 17 5és7 &, W, vinylie Ha,$.00-8.02
(4oith S Emediing rengoy aa%&étcaksemahdlmyﬁ €1) charged
under stirring at room tenperature. The or gani ¢ phase
Zyisamesch hohd 88 (hoHL-GREIIBY )14.6212.6 2 (i Hi -63@1(6Hg)m)a 3.941s3H, .
OCs)s 7304763 2r(an 23, iAatl), (71437 45r (063 Fhi ArHD,@ A 1-A:fS (d,QHtPeﬂascB 0374,05
(iZH, Ao 8.21 Krel Hovipwyrtic H).ph@viadtingrangraf el ydidalisample5148.6a14613°
CR20% acetic acid solution and subsequently washed w th
de |on|zed mater and blcarbonate solutlon The organlc

-3 -0 ) pYhenzpk ‘ s¥kanes to glve the
SO|Id mhlch mas f||tered and mashed wi th hexanes. The

> boufo BBl 5‘3*’ 903,@8%54 FEoliilE Y, (6 5 0785 M fideBltammine 02
Lo sl binigs 10983, wom molos) BndieroBonzaldehyds
rt-.but 4
R D31 B8, Theebeint intpeyte e subigies i vofug foy Abovi b At
mﬁmoﬁthm?gwgwglﬁ‘&mﬁﬁlm &E&SFMQZ&”% R ot
i -1, -
el was redoved Andis RV PrERITE, TR o AR Rinse P HniRolred
i ctRQ a€htat@(0115 IYFbl8sWed! rbp tHeqidaiciby ol defibhiadd vwerlo R Lyebhe

heat e out 40 To it was added e1glrreth
OLZ4uF p <‘3" %§PP€ P‘&?"‘? By &’as acetate.

. Thetdnbived oddanicdiyer wmash@cﬂﬁfcce@ﬁvéry with ae-ldﬁ%d %lef aéid (.,

this sane,. te er at re for 5. hours.

1673 oo Sei A EL eso o LiFo seiah bistrboie) 3 briieg Thp sqlyent
waa&nﬁddedldeﬁ%me@bre&sareds Sbtaida sex@ﬁeauﬁl\:ﬁmcsaﬁw lvexdissbied in

anic volati]it s Wer e reno nder cyum and t he
T %ofl?m T 5&&5\}3@'1 %FP“é‘S mﬁ% deshagiivated
cﬂda&awmg)laﬁd QBagﬂ td/\@ﬁw@ UPHedidBlotiftlol wisfilGed Midithe re51due was
de-ioni zed water, sodjum bicarbonate and brine,

wigshed withisplyent systens pf racthenghend wates §ible The Wefeﬁbﬁfcooled
tdmﬁa 0 BlabSR S c b@ @6 Sd11dqRht PR CRIAEYFhs ﬁlE&e?d' "R s¥RSwad slurred

solid. The solid reaction mass was slurred in hexanes

with hexqoeg Oide) at ahout 4} Gdforct hreand age Hlteredy The Brodyct ¥@s drigdander

vxc%ﬁﬂll{'i@) fnb %Eﬂ%&ﬂt 50¢ ¢ ?&QH&ut @9@6 Ib@ﬁt 1‘2%&:‘3 tJ iJe (R \Prouait
used for the next % 0.95 ww;

desenequqhﬁlz (M -1) 685 3 I\/leltl ng range '193.8-194.6 C
'H 35 NMR (CDC13): 8 1.03-1.06 (m 1H, >NCH2C132-),

YieldU56 g16.98, 3%, kit hrlgel 888%5-§70° C; LCMS: m/z (M+1) 47621
'HNMR (CDCl): 8 1.15-1.18 (d,3H,-CHs), 1.22-1.25 (d,3H,-CH3), 2.96-
3.02(m,1H,CH(CH3),), 3.89 (s,3H,-OCH>), 4.54-4.56 (d,1H,-CO-CH-Ph), 5.33-5.36
(d,1H,-CO-CH-CO-), 7.01-7.99 (m,14H,Ar-H and -NH).
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m 1H, >NCH2Qla- nerged together ), 1.43
(s,9H,-C(CLI3)3), 1.52-1.54 (d,6H,-CH(C113)2), 14
1.66-1.67 (m2H C5 -CE2-), 2.2-2.4 (m 2H, - CE2COQt t u),
3.58 (rn,1H -CH(CH3)2), 3.68 (m1H C6 >CHO-), 3.82
(rn,1H C 4 >CHO-), 4.07-4.17(tn, 2H, >NCE2-), 4.57 (s, 2H,
- PhCE2OH), 6.87-7.21 (m 14H ArH and - NW
SAl'ternatively, the reaction mxture after quenching
wi th methanol to destroy tH@ excess BMS conplex is
Esubje ted to, di t|II?t|on under (ed ced

xamnle 4: ation of Methy o (4 .u’u‘.t aderts

Q !v':l_: WL eIYA$ =) :éu _-o n - ._‘. -] o;n v, L
Yoarbonyljaming)benzogte of Eorgmledllyi ¢ h i sopropyl al cohol and
de- |on| zed water. The reaction m xture was heated to

r ef | Riveligaeid 444 %&&Myreﬂlek pavaddedioganixture of 8 compons pf
F&H&IMHZWé oLQlfmdlésﬁaﬁqslzmnﬁmethm-zszduhaa}lql @tumxan4.y11-

cqol i.n results in the precipitatio

acghe peid \?l&mfét@r ofvﬁerleﬂa WAk(137.9 eé} 3 molep) insohvent Wﬁ'ﬂ 05
hépteﬁk UbRer and @d&fﬂoﬁg g}{ @ae deo k49 r10(b s2n§ M’i'ga'buonTxﬁﬁ)ture

pro UCt so obtaihe dri ed under V&CUUW](

wa& refiuxed formboyt 28 thehout3 Sleyrs: Fee rgection aktypre ks 6eoledste about 0°
kg Qﬁrfh‘aqulviﬁéplyé%gﬁfeabltit&emgclﬁ{a%ﬁ prodact Tiefed fnd washed

repar ation
wish bexpnes-(1 4.).f Theotobgh wemdrietl unddr vacuuim/(dfmharhasahgui 50 @ tp abtain
Q{gg;re fotd{Il acid t-butyl ester of Fornula Xl
thgly rochloric acid (1N, agq sob.) was added to a
sol ution of a conmpound of 20 Fornmula X (25 g, 0.036
Yirdd: 830 gi(h0% wéw); LEMS: iy’ (i )Gt 3 2eMelting tange1d 58.8 ~ 159.5° C; 'H
NMR (GDGlglx 81L03an04 (m, 1, >NCHLCH,-), 1c80-¥.360@x4,6H (G s &
m]TH>NCHeCH merged togethet)plsd (s OH| C{CHOK), AbDU154%d,6H)HCH(CHs),),
1566(m,2H,J0e5 CHP), 2.2i20nny2H,LCH2CEABYL), 016.(m]IH; -CHECHI)HN
317011 H{G4 wWEEI0d), 8/86 (63H, VO CH:5) S385 (@)1 DO G0 £1 (th,2B>NCH,-),
6970183 (nil4esAr-Hiand s\l). ect ed to renoval of the organic
vol atilities under reduced pressure. The residue so

obtl ed was . take I acet te and tol ye
Exe 9 gtlonfﬂ 4] 4 Ol 2-tert-Dutoxy:2-oxoet Pg
d <4-phenyl-HH.pyiral-3-

e IA n-4-y1T eth 1u"5'r( 2r1S0Propy|.
'ﬁ'ﬁMf Qizgeid of sultedlnasolld

produc t ai ned rred hex ne at
BboLt® A‘B’Q:hlf %od%gtm@%w N3y saln@ Wd utiqq of
c&ﬁpcﬁnaaﬂpdrmhtar\am (825 g, Di%®6 %ib'ldsﬂm@@ét&h{ﬁ 4%3,) dﬁd 6 reaction
under vacuum ( n‘n%gat about for out hours.
ImixpuIp; was girrssiat gbou #0-8% C for ghout ié%@*rs rﬂhezretqmwlm wps
cdbréd 4 tbrdﬂod't asae and]tﬁ@'z Ccéﬁﬁedlto G:s- é—Jvi'th Ma&@'@@&ia)soluﬁon when the
1.20-1.24 (n4dH gls 9H,

pfﬂdmpmquﬁgut Eé?g&dwaégmﬁétﬁly arldw od with deorized water

aﬁdiac@idmuﬁb'( Thedordde prédu@?otftdﬂm%hba@réhu@iﬂa deﬁf@kﬂ pirit (7.2 L) for
d, 21-1,-Q 12CO0x Bu‘%_F 56-3

a'eqht 1|hpur g@myt@}l migturevgstseolp ozkeuAPS%Cmi stimed fpr@bopt 5

iﬁg@ﬁhe sghﬁ%géég e’l'l"éoﬁg%tc?’pﬂé)sohcf‘“&k jitercd and washed w1t8

dgmmpmt@ 40 H). '1?115 solid was further dried under vacuum (10 mbar) at about
50° C for about 6 hours to obtain the desired product.

Yield: 324.95 g (0.76, w/w); LCMS: m/z (M+1) 699.3; Melting range: 239.9-241.7° C; 'H
NMR (CDCL): 8 1.03-1.06 (m,1H,>NCH,CH>-),1.30-1.36 (2xs,6H, >C(CH3); &
m,1H,>NCH,CH,- merged together ), 1.43 (s,9H, -C(CHa)s), 1.52-1.54 (d,6H, -
CH(CH,),), 1.64-1.68 (m,2H,C-5 -CH5-), 2.2-2.4 (m,2H,-CH,COO'Bu), 3.6 (m,1H,-



10

15

20

25

30

35

Al ternatively, the conmpound of formula X (200 g, 0.29
nol es) on being subjected to acid hydrolysis in a

m xture of tetrahydrofitran: nethanol: water (1:1:1, 3
Lt) at about 50C in presence of IN HC (0.5, nolar
equiv.) for about 1-2 hours afforded the desired
conpound in solution. The reaction m xture was
guenched with sodlun1b|carbonate 5 (15.96 g, 0.19
nDIes) and the organic vol d3iles were distilled

@;&ﬁ%m@ Cnaflcho 2805k 1Pl -NEan,

bj ected to a tenperature of about
40 50 C for about 1 hour. The reaction m xture was

t hemmﬁ&neay sodiusthytroR e (35 k4. B a@solh/)inas Eﬁﬁ@&f@dowtﬁn of
for a hour for caonp lete preci pitation,

coasua of ol VT AP 2,3 ProlesLin g er ASHORIrRfors apet o1
mictharol 1.0 B3 1)l d IR r8atEon fridtdve ks stitha ambinderﬁsgram%@b"wg%r

dri ed under vacu at about 60C for about

abayt, P40 heyre| The Wlwhtlzwwmnlleéﬁm@d presspreAnd el %fﬁta@rand
w@.t%P( 1. 15 laﬂargélﬁmﬁé]r stitrP R IMdhpdatirt A ThONBEAE YHEBE WY deparated

a%dawyg@w;p@nm@ybb@wwawh@mﬁm B\t pregipitatedwasdiltered. The
pﬁ o‘i'm%?gaﬁfé\b%@tvﬁg Q%]Gﬁté@tp 3G, 63' fife Boos Q8¢hic! ms@ahan £

I on o a conpoun Fornmul a Xl
S\(beenugnﬂyomb@ with desipnized waternad bicarzbn@atq sofutiony Ehmrgmam

v&l}nﬂnes Qrerd rbthovi Sindr ‘récﬁz&gi] pzt%;sdrg Qrgi %@F&ﬁﬁg@fw fFiturat

reaction mxture was co olutiron o
hexauesuorgivy thesrlidi avhioh veag filtsretl md wasRedowith hmmaahe@bhd ovas

el b4 BAE Sl T 5 o 07 B Bl Bl

dﬁmxdmmdwmas stirred for about 3 hours at about 5-10 C.
The I t s then renoved under reduced pressure.
‘?ﬂ§'§g§§§§8¢%guct obt ai ned was di ssolved in ethyl

Eacn%tla:e O'S'Ldftet-'tl led fec koni gl__ (0.6
hydioxymet )~-o |.3-phenyl-1H- -1= etthl-

2. 2-di -dioxan-4-

m acet at e solutlon
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aﬁdE%DX)n distillingGhe sbhvdft undér r@chlc:él& g'is%{}@ggﬂnﬂarﬁ at,50° C the desired

d, Cl 13)2

é‘f égvm a&ﬁH whéﬁ%&@) B§ss WaS @Vﬂé @é. f%ﬁd@?t&red
T(Ba gﬂad@&t s@b&tﬁl&b wes d#iéd dnded vacﬁ@mgm Bbhrfatdboutl60 AR hbout 7-8

37.(m 1H, CH( CH3) 2) , 3.65 (m 1H, C-5 >CHOH),
hswsgnd(?\sﬁiﬁrﬂensxtm 3.99-4.06 (m2H G 7 >NCL12-),
4.51 (6,211, -PhCl1120H), 7.02-7.12 (m7H Arth,
Ylela(wg, 2795, Vv ILOMSY m/2 (M) 6859, Melirgd tafgdV1 193.8-194.6° C; 'H
5@90@ :i5VaIayr.06 @E1ESNRRYOE,-R1 3001 151bas, 66 >CRALS, &

nom _E?-)mérébdtt@éeﬂﬁzp)’df gL cdbﬁrlc@i‘ﬂ, el i 386, M@I@H(c_;)z),

was stirred at Hmmtmmmauneln
presence of sodi um hydroxide ON ag sol, 1.2 eq.) for
about 2-3 hours at about 30 C. The sol vent
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t et rohydrofuran was then renoved under reduced
pressure and the residue taken up in ethyl acetate
wat er m xture. The aqueous |ayer containing the

desi red product was 10 separated and washed wi th et hyl
acetate. To this aqueous |ayer was added cal ci um
acetate (0.6 eq.) under stirring. The desired product
precipitated. To the preC|p|tated product in aqueous
solutlon was added ethyl addtate such that the ratio

Sl S e

cool to roomtenperature
15 (25 30 O under stlrrlng when the desired Ca-salt
of cAwRRRelythe Fe@étf@d'nﬁxthre%@ piehdligSith ﬁ&ﬁaxﬁl fliestioyiRe

filtered and washed with ethyl acetate. E)deUCt

exG5ss BMS semplereiis ﬁuwmﬁﬁm@ﬁhﬁwn@r r@sceémwg? edupy the
v&&ﬂéssto a¥thigluth arfdQ8owll tz Qttith %bleﬂ_tht@mﬁ@ﬁth&e A cER RIS aBded

Formula I, was obtai ned above, was treated further

to the f5aesion é@xwwlmgwgmesmhalwannétdemm@d wateg. Thq rgaction
e mﬂéate‘d% P@fm aﬁ@m ﬁ@&&@&ﬂ&%& The rJad)fa&l mixRuréwad

sol ution of onpound For mul

leedibatend 16 GEra on abnEiaa0@STO rephs i tho syeninegon offhstsiig
R et Pe e

tec nique to give the desired anorp
wylen | The poodviet sy/ohtain@d evas ftiedyindérdracuiume(10 dAD ab6QS £ fov &Bours

“mﬁéﬁsﬂwﬁu&% IROUBS %s@%%%“td&?é’sg?ai es) and

tetrabutyl ammnl um brom de (2 g, 5 m)I % in et hanol
e 7 rateon(of B 7‘; eaylpd h N

m&hum@_t_mtmumﬂstartl ng rraterl aI as |nd| cated by
TLC or by HPLC. The reaction m xture was filtered hot
(- SHydtychlottvacidi (I Ny atselnyaas 3fded ¢wd sdution of @ compound of

R4S & Biosp rip kol bt SB LA Shuen il

02 RS Lat ﬁdm&éldpéﬂﬂﬁﬂée d'hWeﬁhloW&hﬁgre(ths Sfirrdd foﬁﬂﬁbuSSJ hduegor till the
ry..T wet a Wwas xe I n et
offenpt it Feaofian: cTHETSaclin minkee whf mienched yAB SofteR bishgfce

(E88 g,®018 hotes) sictbjested o xémoval ofake srgaticblatiditieburder edieed
i rri t. 2, 17 hours t

stirri for ab af f he coqmo
oispurd, Th residue B S i TiR iy e Rt i R TS .
The bﬁg&ge ghaaﬂdasé@&ﬂsmdsidiv@i tith dﬁ&ﬁtzadrl] @atePardbring., Removal of

SuUckKe an ur I r nae, t ‘ ove .
AR Pt O VoG puligbing: s if rofiph. Fpegpli AfRias sured n
héxafebtr#dodt 407 C fdrabgt Q dusd followetbBcddoligfoa 9 € anfl fitfation. The
solp ob?aqnt)e:ﬁp e ldnef unlgglp \lrjaglgurx? ! OEI%)”&H Ial?ou'c 60° Cl f%r about 3 hours.

Yield: 22 g, (0.88, w/w); LCMS: m/z (M+1) 645.2; Melting range: 144.6-146.1° C; 'H
NMR (CDCLy): 6 1.20-1.24 (m,1H,>NCH;CH-), 1.40-1.45 (s,9H,-C(CH:): &
m,1H>NCH,;CH,- merged together), 1.52-1.54 (d,6H,-CH(CHs).), 1.62 (m,2H,C-4 CHax(-
CHOH),), 2.3-2.32 (d,2H,-CH,COO'Bu), 3.56-3.59 (m,1H,-CH(CH,),), 3.72
(bs,2H,2xOH), 3.78 (m,1H,C-5 >CHOH), 3.93 (m,1H,C-3 >CHOH), 4.07-
4.14(m,2H,>NCH:-), 4.57 (s,2H, -PhCH,0H), 6.87-7.19 (m,14H,ArH and -NH).
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We claim 11. A nethod of making 3R

5R) - 712- (4-fl uorophenyl) - 5-i sopropyl - 3- phenyl - 4-[ ( 4-
2hydr oxy met hyl phenyl

am no) car bony1] - pyrrol - 1-y1] - 3, 5-di hydr oxy- hept anoi c
3acid hetni calciumsalt of Formula l, 456 7 8
phar maceutically acceptable salts, pharnmaceutically
accept abl e sol vat es, ponnDtphs pro- drugs,
stere0|soners tautoneric flérns, N-oxides and

L e e B LB

tofaGiIMyidlysishin a Mﬁ&ure of %H%o@urmﬁwtmblawhdd (1F1@r mnt)aat labout
50é\&k‘form a c oun of Formyl a_of

§ presepice p =Y Frmr)eqm}r 2for Pbﬂ_“b 1-% hours afforded the desired

compound in solution. The reaction mixture was quenched with sodium bicarbonate
(15.96 g, 0.19 moles) and the organic volatiles were distilled leaving behind 50% of the
total reaction volume. To the reaction mixture was added 10% ethyl acetate in hexanes (2
L) and subjected to a temperature of about 40-50° C for about 1 hour. The reaction mixture
was then cooled to ~25 °C and stirred at this temperafure for about 1 hour for complete
precipitation. The product so obtained was filtered and washed with water (0.2 L) and
hexanes (0.4 L). The solid obtained was dried under vacuum (20 mm) at about 60° C for
about 3 hours. Yield: 0.87 (w/w).

Example 8 Preparation of 3R 5R)-7-[2-(4-fluorophenyl)-4-({[4-(h drox ethyl
|

acid hemi calcium salt of Formula I

A solution of a compound of Formula XI (60 g, 0.093 moles) in methanol and
tetrahydrofuran (1:1, 0.3 L) was stirred at room temperature. The reaction mixture was
cooled to 0° C. A solution of sodium hydroxide (1IN aq. soin., 1.2 eq.) was added to the
reaction mixture and the temperature was not allowed to exceed 10° C during addition.
The reaction mixture was stirred for about 3 hours at about 5-10° C. The solvent Was then
removed under reduced pressure. The solid product obtained was dissolved in ethyl
acetate (0.3 L); to it was added de-ionized water (0.6 L). The aqueous layer containing the
desired product was separated and washed with ethyl acetate. To this aqueous layer was
added calcium acetate solution (0.66 L, 0.6 eq.) and stirred till product of Formula I
precipitated. The product was filtered and washed with ethyl acetate. The product was
dried under vacuurn (10 mm) at 60-70° C for about 10 hours. The product obtained above
(50 g, yield 0.833, w/w) was dissolved in methanol (0.245 L) and butylated hydroxy
anisole (BHA, 0.05 m01%) was added. The solution so obtained was filtered and
evaporated to dryness under vacuum (10 mm) at 40-50° C to get the desired amorphous
form of the compound of Formula I (44 g).

Over all yield: 44 g, (0.73, w/w); LCMS: m/z (M+1) 589.1; "H NMR (CD;OD): 5 1.36-
1.39 (m,1H,C-6 >NCH,CHy,), 1.46-1.47 (d,6H,CH(CHs),), 1.51-1.53 (m,1H, C-6
>NCH,CH, merged with CH(CH:);), 1.67-1.68 (m,2H,C-4 CH,(-CHOH),) 2.22-2.32
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(m,2H,C-2 -CH,CO0"), 3.33-3.37 (m, 1 H,CH(CHs),), 3.64-3.65 (m,1H,C-5 >CHOH), 3.89
(m,1H, C-3 >CHOH), 3.99-4.06 (m,2H,C-7 >NCH,-), 4.51 (s,2H, -PhCH,0H), 7.02-7.12
(m,7H,ArH), 7.20-7.24 (m,4H,ArH), 7.27-7.29 (m,2H,ArH).

Alternatively, the compound of Formula XI (80 g, 0.124 moles) in tetrahydrofuran
and deionized water (1:1, 0.8 L) was stirred at room temperature in the presence of sodium
hydroxide (IN aq sol, 1.2 eq.) for about 2-3 hours at about 30° C. The solvent
tetrahydrofuran was then removed under reduced pressure and the residue taken up in
ethyl acetate water mixture. The aqueous layer containing the desired product was
separated and washed with ethyl acetate. To this aqueous layer was added calcium acetate
(0.6 eq.) under stirring. The desired product precipitated. To the precipitated product in
aqueous solution was added ethyl acetate such that the ratio of ethyl acetate and water is
1:1 and butylated hydroxy! anisole (0.05 mol %) and the reaction mixture was refluxed to
dissolve the solids. The hot solution was filtered and allowed to cool to room temperature
(25-30° C) under stirring when the desired Ca-salt of compound of Formula I precipitated.
The product was filtered and washed with ethyl acetate. The product was dried under
vacuum (10 mm) at 55-65° C for 10-12 hours, (yield, 60 g, 0.75 w/w). The desired
compound of Formula I, was obtained above, and was treated further to produce one
single morph consistently, i.e., the amorphous form of compound of Formula I. Thus, to a
solution of the compound of Formula I (25 g) in methanol (500 ml) was added butylated
hydroxyl anisole (0.05 mol%), filtered and subjected to spray drying technique to give the
desired amorphous form (20.5 g).

Yield: 0.82 w/w; Overall yield: 0.61

Alternatively, a mixture of compound of Formula XI (80 gms, 0.124 moles),
calcium hydroxide (13.8 g, 0.186 moles) and tetrabutylammonium bromide (2 g, 5 mol %)
in ethanol: water mixture (4:1, 0.8 L) was heated to about 50° C for about 5-8 hours under
stirring. Reaction mixture shows consumption of the starting material as indicated by
TLC or by HPLC. The reaction mixture was filtered hot (~ 50° C). The filtrate was
cooled to room temperature (~25° C) and charged to deionized water (2.4 L) under stirring,
The precipitated product was filtered and washed with water (0.16 L) and sucked dry. The
wet cake was refluxed in ethy! acetate: water mixture (1:1, 1.6 L) till the complete

dissolution of solids. The reaction mixture was cooled to 25° C under stirring for about 2



42 43 (c) reacting the conmpound of Formula V with
4-f 1l uor obenzal dehyde to forma conpound of Formula VI;
OR Formula VI (d) reacting the conmpound of Formula VI
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hours to afford the compound of Formula I of desired quality. The solid was filtered and
washed with ethyl acetate (0.32 L), sucked dry and further dried under the above
conditions, yield, 50.5 g (0.63, w/w). Further treatment of the product as described above
affords the amorphous compound of Formula I.
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57(e)deprotecting the compound of Forrmula VIII to form
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conmpound of Formula X; 68 69 70 71
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We claim:
1. A method of making 3R, 5R)-7-[2-(4-fluorophenyl)-5-isopropyl-3-phenyl-4-[(4-
hydroxy methy! phenyl amino)carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-heptanoic

acid hemi calcium salt of Formula I,

F
UL e

—

~ N O -1/2 Ca++
H
N

0]
OH Formula I

pharmaceutically acceptable salts, pharmaceutically acceptable solvates,
polymorphs, pro-drugs, stereoisomers, tautomeric forms, N-oxides and metabolites
thereof, the method comprising:

(a)  reacting a compound of Formula II with a compound of Formula II1,

NH,
o” “OR Formula Il
Formula il

to form a compound of Formula of IV (wherein R is alkyl, aryl or arylalkyl);

Formula IV

(b)  reacting the compound of Formula IV with benzaldehyde to form a

compound of Formula V;

Seg

OR
Formula V
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86( h) converting the conpound of Fornmula XI to conpound
of Forrmula I, 87 88wherein any purification of
products of the steps (a) to (It) is carried out

wi t hout
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()  reacting the compound of Formula V with 4-fluorobenzaldehyde to form a
compound of Formula VI;
: F
pES
N
°ﬁ/©/ 0 O
OR
Formula Vi

(d)  reacting the compound of Formula VI with a compound of Formula VII,

Formula VII
to form the compound of Formula VIII;

0 N
R Formula VIl

(e)  deprotecting the compound of Formula VIII to form a compound of

Formula IX;

(o} Formula IX
OH
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89usi ng col um chromat ography, and the reaction in
step (h) involves a one-pot 90conversion of conpound
of Formula XI to the calciumsalt of Formula |I. 12.The
process according to claim1l, wherein step (a)

i nvol ves reaction in toluene. 13. The process according
to claim1l, wherein step (c) involves triethylam ne.
14. The process according to claim1l1, wherein the
reaction of step (e) is carfied out in 2one or nore
solvents selected fromacetonitrile, propionifrjle,

di ne(?)hyl &luring thecomnoynd of Formuls Ikdtaiforat agoghpound of Formula X;
di met hoxyet hane or net hanottetrahydrofuran (1:3), in
4presence of sodi um hydy oxi de t tenperatures ranging
from about 50 to about ¢35\ 5C {014 a »4-5 hours, or
at about 30C for about 0O h ~ 21 15. The process
according to claim rmthe step (f) is carried
out at a 2tenperatu gi ng from about 40 to about
45 C for about 5 hou Xfie process according to
claim1, wherein the of step (g) is carried
out in 2nmethanol: t hydrof uran: water (1:1:1).

17. The process accor g toclaiml, wherein the
reaction of step (h)\js carrdmega¥ut in

2t etrahydrofuran: de-1onized water (1:1).

(g)  deprotecting the compound of Formula X to form a compound of Formula
XT; and R 0

Q /:0}.‘3)-0!&
O
N

(o]

OH

Formula Xi

()  converting the compound of Formula XI to compound of Formula I,

wherein any purification of products of the steps (a) to (h) is carried out without
using column chromatography, and the reaction in step (h) involves a one-pot
conversion of compound of Formula XI to the calcium salt of Formula I.

The process according to claim 1, wherein step (a) involves reaction in toluene.
The process according to claim 1, wherein step (c) involves triethylamine.

The process according to claim 1, wherein the reaction of step () is carried out in
one or more solvents selected from acetonitrile, propionitrile, dimethylsulfoxide,
dimethylformamide and dimethoxyethane or methanol:tetrahydrofuran (1:3), in
presence of sodium hydroxide, at temperatures ranging from about 50 to about 55°
C for about 4-5 hours, or at about 30° C for about 8-10 hours.
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18. The process according to claim1, wherein the
reaction of step (h) is carried out in 2ethanol:water
(4:1) in presence of cal cium hydroxi de and a phase
transfer catal yst 3selected fromtetraal kyl ammoni um
hal i de, tetrabutyl anunoni um hydrogen sul fate,
4t et r abut yl ammoni um t hi ocyanat e, tetrabutyl anmoni um
tetrafl uoroborate, 5benzyl tgh but yl ammoni um chl ori de
and tetraal kyl phosphoni um hafide. 19. The process
CCOFHlj I r f p (h)
?s cgﬁép‘g’gésgﬁ gdtkd‘gat&ﬂaé@%‘rﬁé&%{?g@rs{ae S‘?Es o regr% gut 30
to altemperaifesGaiging fibro abo@ 40 t abba 5’ @ farabows 5 hows. The
process according to claim1, wherein the product of
&t ep Thiprocess a¢gnorduigtaslaim 1, wherein the reaction of step (g) is carried out in

methanol: tetrahydrofuran: water (1:1:1).

7. The process according to claim 1, wherein the reaction of step (h) is carried out in
tetrahydrofuran: de-ionized water (1:1).

8. The process according to claim 1, wherein the reaction of step (h) is carried out in
cthanol:water (4:1) in presence of calcium hydroxide and a phase transfer catalyst
selected from tetraalkylammonium halide, tetrabutylammonium hydrogen sulfate,
tetrabutylammonium thiocyanate, tetrabutylammonium tetrafluoroborate,

benzyltributylammonium chloride and tetraalkylphosphonium halide.

9. The process according to claim 1, wherein the reaction of step (h) is carried out at a
temperature ranging from about 30 to about 50° C for about 2 to about 8 hours.

10.  The process according to claim 1, wherein the product of step (h) is amorphous.





