1 PROCESS FOR (3R, 512)-742-(4- FLUOROPHENYL) - 5- | SOPROPYL- 3- PHENYL4-

[ (4- HYDROXY METHYL PHENYL AM NO) CARBONYL] - PYRROL- 1- YL] - 3,

5- DI HYDROXY- HEPTANO C ACI D HEI VII CALCI UM SALT 5Field of the Invention The
present invention relates to processes for the manufacture of (3R
5R)-742-(4- fluorophenyl)-5-isopropyl-3-phenyl-4- [(4-hydroxy nethyl phenyl
am no) carbonyl]- pyrrol-1-yl]-3,5-di hydroxy-heptanoic acid hem cal cium
salt. Background of the Invention 10Cardi ovascul ar di sease and its
associ at ed nmal adi es, dysfunctions and Conplications are a principal cause
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At herosclerosis is characterized by the deposition of fatty 15 substances,

primari¥y chol esterol, resultindigldofthelpyentiar mati on on the inner surface
of the arterial wall and degenerative change to the arteries. It is

now wel | est abl Tiehpetedtimlentci 1HlafY B5bleddes Hir MR MR AchRCITYIR, BR) M4 di al

I nfarction coronaré,heart di sease, hypertension and hypotensi on,
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i nfarction are caused by b age of arteries and arterioles by
at heroscl erotic plaque. Atherqsclerotic plaque formation is nulti-factorial
in its production. Hyperchol e jof the 1y el evated | evels of

| ow-density |ipgprotein cholesterol (LDi_ , s an inmportant risk factor for
ather od81 ef osi SCHHEvasFHlErdissasea 5%?%0%23 ades QreBHCHS SRS STPISEARE (v CoA
reductase ufRfippintigilTalss bodisdbility BivdBe BRSTbauke @€ ddath. r@iils?édﬂﬁc fatiepd | evel s of
LDL chol esteral. Chol esterol .is produced. via the neva

| ced, ] oni,c aci at hway.
Reduci ng t Fénifiganthy conrbying .t ngthophygiojagic W%%EW?BWIW‘%Wg}chg‘Fgr ol, |eads

to a correppandhdaliytesdeRRedas dediipAtehlth GROEHER bOh WRihGEpRE IS RbRaly t h a
reduction in the cglqﬁulggr p%soal eof chol esf‘?}rol. PCT Publ%gation Ngy WO

2004/ 106299nd{zealth eareostss Athesgsslerpsis s qhaactgrized by the deposition of fatty

f1 uor ophenydktaneels; aPiBYdhoRtBIE Msutitis Er{ﬂacﬁﬁé%rﬂféﬁoﬂ‘@f Y innB"@Mide of the
am no) car bony[aL- p%r rol I-3, 1] - 3, 5-di hydroxy- heptanoi ¢ acid hem cal ci um
wa.

salt, havi Agert adfleRencrative 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

20  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.

25 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-

30 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,



OH Formula | 15 as an effective HMG CoA

( 3- hydr oxy- 3-net hyl gl utaryl -coenzyne A) reductase inhibitor and thus is
useful as hypolipidem c and hypochol esterol em ¢ agent. A procedure for
the synthesis of (3R, 5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3-
phenyl - 4-[ (4- hydroxy net hyl phenyl

am no) car bonyl ] - pyrrol -1-y1] -3, 5-di hydroxyheptanoi ¢ acid hem cal ciumsalt
is disclosed in WD 2004/ 106299. The afgrenenti oned 20 synthetic route

i nvol ves isolation and purification of“"internedi ates at each step of the
process by columm chromat ography. However, the total overall yield is |ow,
and the high cost of production render the process not amenable to |arge
scal e manufacture. Summary of théegnvent | Hn{y25 In one aspect, herein
are provided i nproved processes t hie§, ct2ifae+ of conmpound of Fornul a
|, descgibed above, at a commercia . I n anot her aspect, herein
are provided i nproved process ¢ avoid the use of colum

chromat ography as a purificati Zod, and are cost effective and easily
30 anenable to | arge-scal e produg . In yet anot her aspect, herein
are provi ded processes of maki igh purity compound of Fornmula | with
increaﬁsd overall yield by enpl)gying reaction conditions that include
var oi us sol vents and sol vent cogpi nations, tenperature conditions, tine
period and work-up procedures at each stage of the process. Also, in stil
anot her aspect, herein 35 is provi dé¥™®&ol ati on of internediates of high
purity with superior yields without resorting to purification by colum

chr omat pgr aph t..an he progess. till .anather
opect 15 pE oo hI-BE8 Ehudein St it ospvmecA LisAbies iy
parti cul ar ast thysis aseful aohgpolipiderhic ahdRypdeisildsetolanicagenn salt of Forrmula | in
the final step, thus making the processes nore econom cal .

A procedure for the synthesis of (3R, 5R)-7-[2-(4-fluorophenyl)-S- isopropyl-3-

phenyl-4-[(4-hydroxy methyl phenyl amino)carbonyl]-pyrrol-1-yl]-3,5-dihydroxy-

heptanoic acid hemi calcium salt is disclosed in WO 2004/106299. The aforementioned
20  synthetic route involves isolation and purification of intermediates at each step of the

process by column chromatography. However, the total overall yield is low, and the high

cost of production render the process not amenable to large scale manufacture.

Summary of the Invention

25
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
30 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

35  is provided isolation of intermediates of high purity with superior yields without resorting

to purification by column chromatography at any stage of the process.



As di scussed, herein are provided processes for the preparation of a
conpound of 5 Fornula 1. OH Formula | 20Detail ed Description of the

| nventi on The conpound of Fornula I,

(3R 5R)-7-[2-(4-fluorophenyl)-5-isopropyl -3-phenyl 44( 4- hydr oxynet hyl phenyl
am no) car bonyn- pyrrol - 1-y1] - 3, 5-di hydr oxy- heptanoi ¢ acid hem cal cium salt
can be prepared by, for exanple, the follow ng reaction sequence as
depicted in Schene I. 5 afford a cogrpound of Formula V, which is a

m xture of E & Z isoners., The conmpound™ of Fornmula V on subjecting to

acyl i on condensgty; 1 af ?p(;@d L irket o
conpound of For%?g%%&#gctb%éﬁg{ég‘% of cggtr}élng(?t gﬁ\?/olessg{]fogfgggg%%gﬁngig W th
chiral ani apageulEaiitydroxy wompayad ta the désired enlcium salpnfiienmda I ingherfinad stop. | | whi ch
on 5 subse ' ' a conpound of Formula I X Selective
reducti on gﬁ%ﬁ%%%@%ﬁ?ﬁ%&%ﬁhd of Formula I X can afford a conpound
of Formula X. Ab$ diseussed) hepeimlare proaridad proogssesifer thepraparafion@f a compaynolind of

For mul ac X Wi ult in a dihydroxy conpound of Formula XI which can be
converted into calciumsalt of the desired Formula I in two ways: 10i) by
directly converting the conpound of Forrmula XI into its hem calciumsalt
of Fornula I under phase transfer _catalysis using Ca(OH)2, or ii) by

converting the conpound of .Fornul to jots}ysodiumsalt, generated in
SW%W%MM of sodiumwith Ca

situ, using sodi um hydroxi de and
usi ng q&l cium acetate or calciumc ~de"to generate the hem calcium salt

of

15
OH
Formula |
20 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.



15Formula 1. The reaction of an amine of Formula Il with

4- met hyl - 3- oxopent anoate can be carried out in one or nore solvents, for
exanpl e, hydrocarbon solvents (e.g., hexane, heptane, xylene or toluene, in
presence of an organic base, for exanple, triethylam ne, pyridine or 1,
2-ethylenediamne in a catalytic anount. 20The reaction of a conpound of
Formula IV wth benzal dehyde can be carried out in one or nore solvents,
for exanpl e, hexane, heptane or tolueng, in presence of an organi c base,
for exanple, piperidine, pyridine or p-alanine, and an organic acid, for
exanpl e, glacial acetic acid or benzoic acid. The reaction of a conmpound of
Fornula V with 4-fl uorobegza¢ deldgkrmedan be 25 carried g in presence of a

catalyst (e.g., sogium eve 3- et hyl - 5- (2- hydr oxy- | )-4- methyl
t hi azol i um brom d ro3-henzyl-5-( t hyl ) - 4- net Ryl i azol i um
chloride), inas ent - enaey t,oor T & S “YOx exanpl e,
pol ar solvent (e.g], nethanol, egthanol, propanol prfpafol ), ether

solvent (e.g., di Re, di et hyl ethemmbm/tetrahydreﬁurgq%|§v' m xt ures
t hereof, or in preamdadl of an organic base (e.g., triefﬂ‘1anine 30 or
pyridine). Alternatively, the reaction can be carried o in the presence
of exce®s base, for exXanple, triethylamne 2jch itself acts as a sol vent.
6 The reaction of~a cospound of Forpylh M Iy,th a cdgpound of Fornula
VIl can be carried ou n oge Yor ore sOl vents, for exa ~hydrocar bon
solvents (e.g., xyf@ €7 hexane<at ), eth j;>vents (e.g.,
X sence of an
pivalic acid or p-tol uen i aci d.

bTya tonpound of Formula VII| cm’%é@ga i®d out at
tenperatures raggr™g fromabout 10 Cto reflux te rature, for exanple, at
t enper at ures rangigng Formaaylihbout 40 to about 50 C, in prreswhde of an
i norganjc base (e.g., fodiun110 hydr oxi de, potassi um hydroxide, |ithium

hydroxﬂ e, cal cium hydyoxi de, sodi um carbonate, potassium carbonate, sodium
| yentes, for

bi carbonate or potassi um bi garbonate); in one or
exanpl e, pol ar sol vem ‘4;0, Hanol , ethanol, t:iiﬁjyl}%mﬂ sopr opyl|
Ahydr ran, di et hyl
n‘deprot ecti on can be

al cohol or t-butanol re solvents (e.g., tet
FRAB | n aqueous

et her or di oxane) ) es thereof. Alternat
carried out under @ et ransfer IS caralySis U§

al coholi ¢ sol vents, a&xanpl e, ethanol or nethanpe refltut
t emper at ur es. °
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Thus, the amine of Formula II when reacted with methyl-4-methyl-3-oxopentanoate in
- 25 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



The reduction of a conmpound of Formula | X can be carried out in presence of
a reduci ng agent (e.g., boron-dinethylsulfide conplex or
boron-tetrahydrofuran conplex); in one or nore solvents, for exanple,

hydr ocar bon solvents (e.g., hexane, n-heptane or 20 tol uene), ether
solvents (e.g., tetrahydrofuran, dioxane or diethyl ether) or m xtures

t her eof . The cl eavage of the ketal group of a conpound of Formula X
with an acid (e.g., hydrochloric add) can be carried out at tenperatures
rangi ng from about roomtenperature (asoout 25C) to reflux tenperature,

r ef er abl e ra r i from 25 t o) i n one or
ﬁor e sol vgar%‘{(lﬁsrd,&?oo P%S&‘%‘%n%?%}‘“‘%g’? gﬂg%ﬁ a‘}éurz'cﬁge ?‘?éz é%%‘%rg'a?ig &5@5 %‘é‘f\% | or

i sopropy| Formola®M gn subjetiirrg te adyliomtendéesatipn, withed-fladrgbbmed]ldehgde cadiaffaiae or

di et hyl ether) .or conbi,nation er.eof . he ound. of .Fornqula Xl can
e conver tREKHD GompRRA BF Fargintd e FameovndptRamp B TR SPaegtir W 2 ¢ her
30 i) by fdh.trstﬁlanﬁﬁbf%Mﬁl@VMa{fwsﬁltiéladbﬁfpﬁmﬂ. fUinﬂﬁlﬂaV'[movﬂﬁdﬂd? sal gogy f
treat t t at tenperature rangl ro ut. t.0 _abopt , for
o & DS YE S5O BB FRA (P BRPSRS BrE B BRAHIS SOREHRRAE  uboomuent
di spl acenegtboxyl gidupSe Gorhipbunll b ForalGIIN ¥ S0 a GethduddoEEGnAlacX.i Acillhe
presence of one, or nore al coholic, solvents, for exanple, met‘@? ol , ethanol,
etc. or etfEyzedsicavageofitae ketal group ingomppund af Fprmylp ¥ cah et I vﬁwxyet her) or
.conbi nat i ajpbRAY T4 X1 which YarStetofiverted fhtd-Gildikth Saltdf thedERiBd Fbrintlaphase
transfer catal ysis using 5tetrabutyl amoni um brom de as the catal yst and

cal ci um hy/dP &% Wa&¥sas the base in refiuxi ng aqueous al coholic solvent, for

exanpl gy et hamplpyQfirebily \nPérting the conlfdRndb KRR Ela ke 36 it RémiaRMe WY | nvol ve
one or nore of the foll ow ng enbodi nents. For exanple, the reaction of the

conpound of For mRf&ormule hundsephess iransigr eatalysisgising GafPils®. The reaction of

the conpound ofi;) Rgr il éting HaForoul @b FoRlula X td s PHRAEAReAlrated indhily | am ne,
which itself can act as a solvent. The reaction of the conpound of Fornul a

VI11 can be carriusingsodivmmydiosido ard supsequent displedement of sedivmatithdiaosingan (1:3),
' n presence of Soéllc‘iu}hiieé 'ié’&%'cgl%iuﬂ%ch;o‘%ﬂ@?cf éi’la{gﬁhét?eﬂﬂ'cagiuﬁxgsg%%fbom 50 to

about 55 C for about 4 ours or, ftor exanp at about or about 8-10
hours. 15The reactiBmmplIt he conpound 15 of Fornula | X can be carried out at
tenperatures ranging from about 40 to about 45C for about 5 hours. The
reaction of thdhesepiénnnf appmingoffermuje It with Aanetlyil-Braxapentanosts caichanol -

tet r ahydr ofgf it #RhEbr fhdre borbants, FHexiRAE HyBRcdbo BF AR URad For mil a X

heptane, xylene or toluene, in presence of an organic base, for example, triethylamine,

pyridine or 1, 2-ethylenediamine in a catalytic amount.

20 The reaction of a compound of Formula IV with benzaldehyde can be carried out
in one or more solvents, for example, hexane, heptane or toluene, in presence of an
organic base, for example, piperidine, pyridine or B-alanine, and an organic acid, for

example, glacial acetic acid or benzoic acid.

The reaction of a compound of Formula V with 4-fluorobenzaldehyde can be
25  carried out in presence of a catalyst (e.g., sodium cyanide, 3-ethyl-5-(2-hydroxy- ethyl)-4-
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
30 orpyridine). Alternatively, the reaction can be carried out in the presence of excess base,

for example, triethylamine which itself acts as a solvent,



can be carried out tetrahydrofuran: de-ionized water (1:1) or ethanol:
water (4:1), in presence of tetrabutylanmonium brom de at a tenperature
rangi ng from about 30 to about 20 50 C for about 2-8 hours. The
process as enunerated above has an advantage that, none of the steps
i nvol ve the use of colum chromatography as a purification nmethod, thus
enabl es such processes to achieve high yields and nmakes them anenable to
| ar ge- scal e production. The conmpound qof Formula IV can be purified by
di ssol ving the crude product of 25 Fofmula 1V in et hyl acetate and washi ng
~the ethyl acetate |ayer successively with an acid then by de-ionized water,
t he excess acig, can be renoved e solu 10 uc ively with
sodi um bi car boﬂg‘?@a"st’(?flﬁ ?8?*‘,‘”6‘8‘%%@8% %P?Fgﬁﬂaﬁﬂe?@ “Bbtain a
sol i d, whibekRaréiadioltén &Ckh?@ldr@sdlk@iﬁﬂﬁr eahpk| hydr@drbbn kolvénts(eg!, aglond,

his filtered nd drie The,.compound of Fornula V

t at
P b, b elhema AeseRa s SRt T SINFRS oD SERrg i At SRR ane { o

r enove 5t heh@waﬁm: préspitkiof kiesr gi:ﬁé mm& chample pivatic ke oPp-lieat suldicch can be
di ssol Vedr“ﬁ@ et hyl acetate an partltlone with de-ionized water to renove

8 the ino nic inpurities, the organic layer can be separated, dried and

di ssol ved in lsﬁ@dwécuahepbsamm&bm&hMWIwKeiba&&dféeml ng can give the

solid product, filtered and dried in yvacuumtray drier at tenperatures
rangi ng f TERRCEGE ranging Emawbent 180C to reflyx ‘SB’B%IPWEP’ Frs grample; tHSMPEANEANd of

For mul a V'rar?g%{gi’ﬁﬁn%t flO RAboM Sd"’éﬁﬁ’bn‘ékéﬁ% e 1&&5&% Wélﬁctsodlﬁm'zor mila Vi
and activated charcoal in a solvent system of nethanol and water and

r ef | uxithg hyArexidecrotasivm by drotide lithipm higdrexide selciumdydrxidg sodym @BPEMPed can be
washed W 1ok eRtbofiRs B bisRbSiaid ¥ b Bickibbiafahif ofidt i COncent rat ed

to obtain solid, slurfred in hexane, | tered, and concentrated under
vacuum mvt’vent@é‘marnnlemolqré@lmem,metheaqi, qsbanph peetquitrilepipopremiili ng t he

reaction g+ r itates

whi ch canrglloeé)B &%E?e vvashe #%e&gmgfﬁ gng Eﬁwhloagrﬁgbﬁorrpound of
Formul a | Xigtiresergnfir Aitm@twsxy dgprqtmpn mglhewerneéa@ttundw phisettianafert o r oom

t enper tur hing it

w th | ouaBRf ik Tt Rolcbus ddbf solinis SoPGmbirefifiel & ilfambl | "0

refl uxed ireflukdemperatods.spirit, cool till the product precipitates out,

filtered, washag, wih b fSPRLUEEUaRl i g Bt Sk lPR ARG D

concentrating thé reaction m vent syst em
of ethyl acdicigage (e-naiosmn- dmthatsaﬁidmg)mm tutbh;oh—tmwmﬁlrdnwpmpleahd washi ng

excess. aci honer e RIAAR for e SRpafbondb L 5 1Shigk dnatiBESE . 0 0
wat er , 20 haolueme),tethensalventsi(e.g., tc&mydmfmamcdmxamemrdmbﬂmh cthe er mixgurekue can be
triturat eqhé/xyie(;téﬂ hexane to formsolid, filtered, and dried under vacuum
The cleavage of the ketal group of a compound of Formula X with an acid (e.g.,
hydrochloric acid) can be carried out at temperatures ranging from about room
temperature (about 25 °C) to reflux temperature, preferably at temperatures ranging from
25  about 40 to about 55 °C in one or more solvents, for example, polar solvents (e.g.,
methanol, ethanol or isopropyl alcohol), ether solvents (e.g., tetrahydrofuran, dioxane or
diethyl ether) or combination thereof.
The compound of Formula XI can be converted into its corresponding hemi
calcium salt of formula I either:

30
i) by first converting Formula XI compound into its sodium 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



The conpound of Fornula X can be purified by a) dissolving the crude
product in ethyl acetate and washing the | ayer successively with de-ionized
wat er, sodium 25 bi carbonate and brine, concentrated to obtain a solid,

whi ch can be slurred in hexane, filtered and dried under vacuum b)

di ssol ving the crude product in the solvent system of isopropyl alcohol,
de-ioni zed water and acetic acid, and refluxing it with concurrent addition
of cal ci um hydroxi de, the hot solution can be filtered, the filtrate so
obt ai ned can be cooled to roomterrpergture rill the solid precipitates out,
filtered, washed with ices;cald 30.isgpropyl alcohol and ter, dried in
vacuumtray dri erowgf i © 6‘&“&“8?188%61?‘%9%“’ @Fgl.’esencwy\éa“?ﬁém(?&rrpound of
For nul a ]2<| Cﬂ.nl bQlcbhdillcfsbEdlatb,)fmfb)(aﬁbls,&ﬁéﬂﬁnbn eiclilhﬁ)l,(br!]q.ldﬁeﬂ%ﬁ@drlﬁts (erz.,a sol vent
system of ethyl acetate,and, toluen ; an shing, the.l ayer
successively wit eméyéfgﬁ‘fa&nii‘%a&e\% 184‘3]'1«3?%”??%&“ HensS thesghot " can be

i sgl St eda sl ur ﬁ)ECl)yisﬂoj&ﬂ‘mggSr_rﬁilamévtgoﬁﬂﬁgfghﬁée?ﬁﬂsf&gimmgmsiﬁ@m edb filtered
an ried in vacuumtray drijer at aboyt r abouyt ours,

di ssol Vi ng the crtirtf@u'y?’smmumwow@asLﬂeéetﬁwtaage%lgv@ﬂwe%ﬁea%@ﬁ%%t syst em
wi th concurrent h@?éﬂhﬁﬁﬁ@%uebm&idﬂo%nt[M%%lé,h&fﬁaﬁ&lw&th%l.t0 about 50 C
for about 1 hour, 5 cooled to roomtenperature (about 25 C) and stirred for
about 1 hour or_till the product precipitates, the solid so obtained can be
filtered, washdBepogss deserabed sheyermuaydmwlveage gr maw of theallawing t ray drier.

The conpougfbo@inele! Fb atple ARe REctRY EI)F {nle 86npBnd bf PérRMlaTYcdn MR carried ButPr oduct

with ethyl acetate and drying it under vacuum at tenperatures ranging from
about 10" tibtolispe Theyeaction pithe egsengund of Fosmpla V eandse sarviediout ip prsseres il and to
it can be tﬂ&ﬂ%lﬂn@ﬁt\%h% &télffgagﬁ%c@wa RWedO e réabﬁoxﬁ&k%étdoﬁﬂo&farbfhenﬁmd tered to

obtain a solid, i ch can ried 1n vacuumtra rier at tenperatures

rangi ng f r\OHhapbeeardel qub inasetonitrilo o methanek: tetyshydsofyran (bB) inspressagecind,  b)
f I uxi ; ' ' t at d
ot o (30 FPRERESRRF S AR bkl holbtich SYRLPR W Pl a3er 2t o

wat er (1: at , the sol uti1on can be
filtered, hohwsof,iforexamplecaiabas 30 oahouti8-19 hours. HEhegeastionof theenmipourd y

preci pjst ato?%of?ﬁﬁla 1t bdnliRciied %%Pégxg%@?bs ?%r@?ﬂg @%?E&B?zloatﬂ q?l&ﬁ et fpder
vacuumto form pure anor phous conpound, ¢ P'tering the hot reaction
m xt ur e, tdbeutf5Hotrsa{Tbe mactmptofiiheedmpamd b Foromlackl cani camiedbutdan be added

de-ioni ze . &Gk pi . i ieqted to
ot ux 1 n Bt AR ARAR LT PHAC TR0 B b S Bttt 3 P O
be cool ed dan bt cartied qut tethalrytdrefnmen:i doiiorited vataxt(]: 1) driethanal awater(440, i ol | owed by
isolatin r shi.ng .t h i it in
vacuum t?af%&glr“%gé)r?%t% %ﬁl%l?lfn’ &'Pl 'g' bé‘;ﬁ'ﬁl\ra%%trc}t}gﬁ%%%ﬁgﬁﬁ %q:ﬁoq@%é)quo@gbé%acti on
scheng20 wdr°€ ferboutf2- howesluci ng agents, sol vents, bases, catal ysts, acids

etc., are nentipned, it is to, he.understopd th ot her.reduci. ents,
S0l vents. basedte piopess b pimeGuclGuvttal &t GRSk thor iodEhr SEMHRARRIAITN
may be usebe us2of Goluinh alirbmatopaphy s aghutificative method,ithuseenabieh sdelr grocesses may be
adj usted. \Wi,l.e th resent i nvention een described in terns of its
Spbeit o AU TR ek L1 1PRbR I BT R R o w1 e
apparent to thdhecsipduhddf Formuladvaad bepudified by dissolvinieitie erutieiprodidoef scope of
the Pr & e%oﬁ&%%% gtﬁ}'ll acetate and washing the ethyl acetate layer successively with an acid

OO0

then by de-ionized water, the excess acid can be removed by washing the solution
successively with sodium bicarbonate solution, de-ionized water, concentrated to obtain a
solid, which can be added to hexane and stirred till the product precipitates out, which is
filtered and dried.

30 The compound of Formula V can be purified by washing the crude product of
Formula V with hexane to remove the organic impurities followed by drying the product,

which can be dissolved in ethyl acetate and partitioned with de-ionized water to remove



10 EXAMPLES Exanple 1: Preparation of Methyl 4-114-methyl-3-oxopentanoyl)
am no] benzoate of Fornmula IV 5 To a sol ution of nethyl-4-atni nobenzoate
(250 g, 1.65 noles) in toluene (2.4 L) was added

met hyl - 4- net hyl - 3- oxopent anoate (237.7 g, 1.648 noles) and ethyl ene di am ne
(1.15 m, 0.016 noles). The reaction m xture was refluxed for about 20-25
hours. The sol vent was renoved under reduced pressure to obtain a solid
resi due. The residue was 10 dissolved in ethyl acetate (2.4 L). The organic
phase was washed with an acid (e.g., 5b96m/m1hydrochloric acid 0.5 L)

fol | oned -lontzed. water 1t was fuyrther he it h a 10% sodi um
bi car bona'?%e %gﬁghﬁc (h)rﬁﬁxr\@l‘é\ﬁtl&%%a nLcQaycfé?ﬁn(L)L isg%aaat%@?%erddaél\#gssgoah’e& rlgt ed brine. The
sol vent wdsoprapybalesholiwificheating] whindl oprceslingreen give thelsoléd praducy didtedd ek ane whi | e

stirring apnd,the solid precjpitated out. c | etel v.. The soll s, filtered
nd was ned i ParEn ke B4t al SinbiBies irking AR o e P 5B P MR auct i
99.45 % pehduys. Yield: 358 g (1.5, ww,; LCVMS: mlz (M1l) 265.09; Melting
range: 54-56 C, NVR (CDC13): 8 1.16-1.18 (d,6H,-CH(CLI3)2), 2.75-2.70

(m 1H, 5 CH( CH3)I8¢ combpdard 6BFotula®)l cadbdfrifisd Byt dissoRihg the crude prdduct 66 (d, 2H,
Arth, 7.98:8.01.(d, 2H,. Ar 9.51 s, .NHCO) .. 20, Ex |l e 2: Preparation of
Met hyl 4- I -aééﬁ?‘f/?‘%ﬁaéﬁé&f!%klﬁ9&5§é%§¥§&8ﬁ?féﬁ%’9‘2°§%amﬁ“ nzoate of

Eor rm: 3 XrgﬁﬁT@ the féa&idngﬁxﬁ)fel, ﬁhmmghﬁesiﬁwmdbﬁid)eyc(rﬁm”@hedlwﬁﬂ' Irml es) ?gd
enzal dehy 177 g,,1.67 noles) in hexane (5.4 L) was added 13-al anine (27
g, 0.3 msa@f‘g%qtﬁwewtwgﬁé’a ‘)&Fa%&"é’t cCongenyatedste’obtain a ?‘ga&?ﬁ?ﬁ %) while
under st i riek#t@, filfldrd, aRbeontentatedll ¥hder Gacwas. r ef | uxed for about 24 hours with
constant renoval of npisture with the help of a Dean-Stark apparatus. At
thehegm of ht Ee The aerhponid oﬁEdrindlﬁumﬁcbrpgé p\trmég by b@lﬁgkﬁedemnh ﬁlfﬂtﬁret(ﬁd anc(:l 30
washed wit ne 0.6, ). The solid was .di.ssolv I n et .acetate (3.6
LT o1 1 oweArothp G svE ol s oredGestsietptatte.ortighuces by Ritepd washenfing. - The

| ayers werigxarpaidaired. and the organic |ayer was washed with brine. The

sol vent was renoved under reduced pressure to obtain a solid product, which
WasI dijssol ved imebslﬁpd@wfpcaﬁgmhxlcaﬁ&fﬁgiﬁe)lbgs_a) @eﬁﬁg’mgre_?ﬁthﬁrﬁif&_u&&ubon was
cooled to roomtenperatyre . and the solid preci.pitated, e, S0l S

1Tt or ed 800 rretie sud tadif Mgt Aberig o kothesoli e Vsbipe S SroBiRel  and
hexaneps Tftersl ncbtortsile] thie 86lid vad B¢ firderrdMnled th dddatiNed Ipirigleealttill4le t 0 about

50C for about 6 hqurs to tain the sjred praqduct a mxture of E & Z
i SOMEers. prociuct pregpitates out, ?i?ncred, washed Vglﬁl enatureg sﬁgt, and nsed under vacuum,g)

concentrating the reaction mixture and extracting it into a solvent system of ethyl acetate

and water, separating the ethyl acetate layer and washing it with brine, the organic layer

can be further acidified wherein, the excess acid can be neutralized by a base and washed
20  with de-ionized water, the reaction mixture can be concentrated and the residue can be

triturated with hexane to form solid, filtered, and dried under vacuum.

The compound of Formula X can be purified by a) dissolving the crude product in
ethyl acetate and washing the layer successively with de-ionized water, sodium
25 Dbicarbonate and brine, concentrated to obtain a solid, which can be slurred in hexane,
filtered and 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

30 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



11 Yield: 338 g (0.84, ww); LCVs: nmz (M1) 352.1; Melting range: 154-156
C, '"HNWR (CDC13): 5 E isomer: 61.21-1.23 (d,6H,-CH(CH3)2), 3.32-3.39
(m1lH -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
anal ytical sanple, 155.0-156.2C) Z isoner: 8 1.03-1.05 (d,6H,-CH(g.13)2 ),
2.62-2.65 (m1H, -CH(CH3)2), 3.91 10 OCH3), 7.30-7.32 (m211, ArM
7.42-7.45 (m3H, ArH),7.71-7.73 (d,2H _ArH), 8.03-8.05 (d,2H Arth, 8.21
(s,1H, vinylic ). (Melting range of adal ytical sanple, 145.6-146.3 Q)
Exanpl e 3. Pre i on, of th -12-(4-fl uorpphenyll-2-o0xg-1
- phenyl et ﬁiffll‘i’m V@ger I\g B%S 2‘??6\"?1 edaﬁ‘i“ﬁ‘; ﬁ\?ﬁ“é%é&@"ﬂ‘f@gr mul a VI
(Tg g E] ;(t Joreaboit IQIC?ﬁﬂﬁwléH Flteﬁ@ﬁmdxﬁb diﬁ(a%ﬂ&xﬁa &1%8?)%&:1@30: fbnbbngtiaet hyl ami ne
: t et|0|umrom | es), an
A-1 uorobgﬁwaﬁggm}ém% gl grod bctmgsr&fé@ SRR was
subj ect ed chiufreht! Hd¥tingQt tepiperatured r&i@u{g%onﬂboamdtb Qb(ﬁii:\ 90°fd foi' Btout BBGIr] on, as

i ndi cated by TLC or reaction_noni i et hyl am ne was r enoved

under Ped§edlad inreem tenperatyre (abeyti2g %nsﬁmdrfeaatmgl 'eﬂus oufill g proquedt hy |
acetate (Q;re%ﬁmbt)es,ftﬁg Aoﬁ&’&doﬂ?éinédrb‘ﬁn Béiﬂltéré@ Qvaﬁlfed%ﬁn'%r%ﬁ‘(ﬁhé&@ﬁeeindﬁﬁe@5 L) The
organi ¢ phase was then separated and thé aqueous |ayer was washed with
et hyl acetiyvaewnitiay d6efi ned or ganic | ayer was washed successively with

de-ioni zed water, acid éaﬂ% 2510% hydrochl oric acid 0.2 L), base (e.g.,
10% sodi um bi ¢ AR®EATROER rgyla § gan berpuriied kel iwashiag the soile Brodua 3ithy educed

pressure teghyp %&Md?ﬁgﬁuﬁe%ﬁﬁmaﬁ@ﬁp&%ﬂegr (ﬁ‘oﬁ%bﬂmtbﬂbo%tsm vent

system of ngt hanol water (9:1 on hea in h added acti vated

charcdd (7' G igpabed0 th%ghﬁSOll"?ﬂ 1P@f°ﬁ@3%°l a!'ﬁ@ ihean b e %Wlﬂmishﬂ{qxt/er ed and
the resi dlﬁﬁlswﬁsth A c‘é\ﬁ BJ‘ﬁl?é?éthS BttaﬁxyassBﬁ&nv@ﬁch'Eﬁ Baaa iRQsbupRiay (9:1). The

filtrate was rther cool ed about bout 5C and the solid that
preci pi t atdsigr Wﬁqt‘@re?@dglngl‘ﬁ@ngbwtGOWOB"IS@r@éijOWIPWeHWthU% (0.4 L) at
about - 40C chfipoundlt) BckishAe bld IRt sl e %19%11‘5}&&6‘?6&@{ Wi edadidar vacuum (10

nbar) at ab For 0 to about I've the product of
desi red quent«?rt(yl)wbvtyéqt@ hyn!my gnigade, 4s; hohgalytion s by ﬁig:rqdaﬂ»gé'ﬂtrai@@% 170 C;

e VS 10 o] s R phokiuct dotiifRiely Fiettatos Bue fiketed, whihed Witk diyFhlRlate 1- 22 1. 25

(d, 3H, -

and dried under vacuum to form pure amorphous compound, c) filtering the hot reaction
mixture, the filtrate so obtained can be cooled and to it can be added de-ionized water, the
product precipitates out, filtered, subjected to reflux in ethyl acetate and water mixture
(1:1); the reaction mixture can be cooled till the product precipitates out, which can be

20 followed by isolating the product, washing it with ethyl acetate and drying it in vacuum
tray drier to form pure amorphous compound.

In the above reaction scheme, where specific reducing agents, solvents, bases,
catalysts, acids etc., are mentioned, it is to be understood that other reducing agents,
solvents, bases, catalysts, acids etc., known to those skilled in the art may be used.

25  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.



3.02(m 1H, CH(CH3) 2), 3.89 (s,3H -0OCH3), 4.54-4.56 (d, 1H, - CO- CH Ph),
5.33-5.36 (d,1H -CO-CH00-), 7.01-7.99 (m 14H Ar-H and -NH). 12 Exanple 4:
Preparation of Methyl 44111-{2-F(4R 610-6-(2-tert-butoxy-2-oxoethyl)-2.2-

di met hvl - 1. 3-di oxan-4-vll ethvl|-544-fl uorophenvl)-2-isopropyl - 4-phenvl-1Hp
yrrol -3- yllcarbonvll am noThenzoate of Formula VIII 5Pivalic acid (44.2
g, 0.433 noles) was added to a mixture of a conmpound of Formula VI (200 g,
0. 421 nol es) and [ 6-(2-Am no-ethyl)-2, 2-di methyl41, 3-di oxan-4-yl k acetic

acid r-butyl ester of Fornula VII (13170 9 g, 0.505 noles) in solvent system
of heptane, toluene and tetrahydr ng the ratio of 4:1:1 (2.52 L). The
reaction mxture was refluxed for O to about 35 hours. The reaction

S 1 ' G ; RS R 1T tCF Caan wi t h hexanes
(1L). SOt was dr| ed under vacuum ( 10nbar) at about 50C to obtain the

d é d Yield: .21 Mel t
s 1§é°8uci398@3'@nOfFe%Y?ﬁ(ﬂmm%efée@Fé%” S @gie&é@wiﬁ;am; 7o
1. 30- 1. 36 wag ¥ddet Ihethy -4 Gieti3) -3 L2278 th dmide (8, 9H,
-C(Ck_ 13)%‘ e 21754 (d %H@ﬁcwasl )2)2“g m%?%eg&g%%ﬁegm 2- ),(2 2-2.4
(m 2H, iz!i}“b%) 016 @OéeSf r FheFeactionpxgyne yvas refluxed for abput @025 hopmsoThe 37 g5
(8,3H, - OClsbl?:énw;is?e‘ﬁu{vea adde&'e@uce&?bi%ss)ure t6 oBtainB sélill e - The r@suﬂx%ﬂas 85

(m 14H, Ar-H and - 20 Exanmp 5: Preparation of 44f1.1-(2-114R

610- 6-102- tdeﬁsqlvmﬂsswl @e@s@d%ﬂmw organif; phape s weshed yrithanrpoid. (584 20%
ethyl ) - 5- (wityQEReRERYd.s 2 foﬂ@%d?@yée itniEtEwatbr, HwaMriiRk wishel ddtn@ar bony! )

am nol benzoi c"aci d of FOHTU a | X 25Sodi um hydroxide (2.5 nolar equiv., IN

ag. sol n. )l0%esedigmdueprhoyaty salption; fallawed bscdﬁmwﬁblwmr amg sshwaipd bring. Theos g
0. 596 1ol g§herdtvad flRBd buldet l%dl(c%% géséu}e ammk RRs bRRE hiaRe Whitd dirfng¥d Stirred

at about 50-55 C for about reaction mxture was cooled to

about 25Ctkavelid n@cm}tptesawg@reﬂetpky Q'hﬁscéld\}qu Hiltergdang-washed with hexgeg. (khicon when

t he pri@du SCdrR en filtered and washed with
de- |onl:32e§&\5\£§,er gt‘@%g'qé‘%ﬁ“g tr| I ebgg%e cry&e product obtai ned was
refluxed in denatured spirit (7.2 L) for about 1 hour. The reaction m xture
was cool edield: 308@(1.526/v0; BEMSs iz (Meid) 265.0% MeltingZange1d4s56 10; 'HNMR sol i d

preci pi t a{€DCinrpl. B-B1 § (d,6H)CH(CH:)Y ), 2785 -%. 70 (e 118, dCH(CH)E)s 621 (3@H,6Hs}e nat ur ed
spirit (0.389 (5}H, 0CH:)sT162-0.65¢d; 2H, A E).c1.9848.0 E@l,2H) deH), 9 {bsy NHID)nbar )  at
about 20 C for about 6 hours to obtain the desired product.

benzoate of Formula V

25 To a mixture of compound of Formula IV (400 g, 1.52 moles) and benzaldehyde
(177 g, 1.67 moles) in hexane (5.4 L) was added B-alanine (27 g, 0.3 molés) followed by
glacial acetic acid (54.6 g, 0.91 moles) while under stirring. The reaction mixture was
refluxed for about 24 hours with constant removal of moisture with the help of a Dean-
Stark apparatus. At the end of the reaction, solid precipitated. The solid was filtered and

30 washed with hexanes (0.6 L). The solid was dissolved in ethyl acetate (3.6 L) followed by
addition of de-ionized water (1.2 L) with stirring. The layers were separated and the
organic layer was washed with brine. The solvent was removed under reduced pressure to
obtain a solid product, which was dissolved in isopropyl alcohol (0.85 L) on heating. The
solution was cooled to room temperature and the solid precipitated. The solid was filtered

35 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.



35 Yield: 324.95 g (0.76, ww); LCVs: mz (M1l) 699.3; Mlting range:
239.9-241.7 C 111 SIR (CDCb): 6 1.03-1.06 (m 1H, >NCH2Q12-), 1. 30-1. 36
(2xs,6H, >C(C1J3)2 m 1H, >NCH201: 1 _2- merged together ), 1.43 (s, 91l,
-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 C 4
>CHO-), 3.8 (m1H, G 6 >CHO3 4.154.17 (m 2H, >NCL12-), 6.97-7.92 (m 14H, ArH
and -NLI). Alternatively, sodium hydrOX|de (2.5 eqg., 1IN aq. sob.) was added
to a solution of 5 conpound of Fornul & VI 11 (100g, 0.14 noles) in a mxture
of tetrahydrofuran and nethanol (1.0 L, 3:1) and the reaction m xture was

er e Sf's?“fhgg e PR ol o e Gttt B )

char ged uft §t| rring at roomterrperature The organi ¢ phase was separat ed
and washed w th saturated any |l e material that ﬁ’reci pitated

was fi |5terFelaDmerh§12bl ﬁ(‘bﬁHrWé(Qib 1%2 H%@elﬂasckﬁgﬁeﬁs)éc?ot@ 5-6 with 20%
acetic aciQFE 14363 sAED, 3t (B 1 Hevindici e 8 0084021 and

bi car bonat(®2 goﬁ@r(@ﬁlﬁngﬁé%? cay@qnmlmlﬁ P-486.3%F)e renpved under reduced
pressure and the residue was trlturated wi th hexanes to give the solid,

whi ch was Zispmer 8d.03rid05(dSHe CHECHS: @ 52365 (mlkk -CE(GHS) sk s3Hher dri ed
under Wac QFH),1B0DHA2 jm,2H, AlD.it.45048(h,3H, AtkHiit7167. Tio(d 2, AdDo® 03805t he

15desi r ed (p2HdTED,.8.2Mi (o1 H; viggicdl) D (Melting venge of akalytiqal sanple, MABHAAGIT on of
tart-butylC)((4R 610-6- {242-0-fluorophen_yl11-4-(1[4- (hydroxvmethvl)
uhenvl | am no} car bonvll 5- |sonronv1 3 nhenvl 1H nvrrol 1- v11 ethyl} - 20 2
2- di met hy ExamplR-3¢ [Preparationlofy] 2 Q) 5 4t i on of a
conpoulid mietihidn : B Gzdete ofifoemla Vi tetrahydrofuran (0.7 L) was
heated to about 4045 C To it was added bor on-di net hyl sul fide corrpl ex (BMVS

conplex 2.3 eq M s Ln t dr of

stirred at 25 'ET |a§?ustgpr$e°f°%mn% g?ﬁf%mf"ga#g@gﬁto%gimﬁl?s??néfﬁ&y{neacx on mxture
was cool ed..t)mﬁddedthﬁ@alﬁxﬁxlﬁomrdd(nﬁti g,oms;mtbd)arﬁdrzteﬂdmmbehzaldahy&estroy excess
BMS conpl n olattilit. S.Jere, uum gnd t he
resi due 33&8?} %nﬁé%% ﬁS?8PW&@? %‘FWP %g«ftgtr%ﬂux rab t?clfﬂuﬁs zﬁase was
Zuccelszlﬂl vehyenwthledemm as;ﬁdicae%mem@/af REctiof Gfbnitdriryl &mmnat gcand ba i ne. gh
istillin sol vent un reduce ress t he desire
30° br oducATGETRE & # ErR et e PR ThESUIEL g wges@ N dseier ed  n
hexanes ang efhiyl dcetRq0.73" Dﬁfoﬂﬁwﬁém@tthéﬁddﬂhﬁﬁblf ﬂ@-ﬂm%@wdﬂ’et @tbsundanhe vacuum (10
nbar) at about 60C for about 7-8 I%)urs an%yused for th "HB'Xt step.

Yi el d: 95 9saniephase was,thon senapatad and the aquaqus Ipyergag washegwith;
193. 8- 194, m@ombme@&gm@aymaaashea sdocBsBivaly Mth(deviddibed Nt Gale )., 1. 30- 1. 36

2 6H >
(2xs, 25 %glhy]dmcﬁlonc acid 0.2 L), base (¢.g., 10% sodium bicarbonate) and brine. The solvent

was removed under reduced pressure to obtain a solid product. The solid was dissolved in

a solvent system of methanol and water (9:1, 0.75 L) on heating with added activated
charcoal (7.5 g) and brought to reflux. The hot solution was filtered and the residue was
washed with solvent system of methanol and water (9:1). The filtrate was further cooled

30 to about 0 to about 5°C and the solid that precipitated was filtered. The solid was slurred
with hexanes (0.4 L) at about 40° C for 1 hr and was filtered. The product was dried under
vacuum (10 mbar) at about 50° C for about 10 to about 12 hours to give the product of
desired quality.

35 Yield: 156 g (0.93, w/w); Melting range: 168.5-170° C; LCMS: m/z (M+1) 476.21
'H NMR (CDCl;): 3 1.15-1.18 (d,3H,-CHs), 1.22-1.25 (d,3H,-CHs), 2.96-
3.02(m,1H,CH(CH:),), 3.89 (5,3H,-OCHs), 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).



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

(m2H, -CE2COOtu), 3.58 (rn,1H -CHCH3)2), 3.68 (m1H C6 >CHO-), 3.82
(rn,1H, C4 >CHO-), 4.07-4.17(tn, 2H, >NCE2-), 4.57 (s,2H, - PhCE2QH),
6.87-7.21 (m 14H, ArH and -NW 5Alternatively, the reaction m xture after
quenching with nethanol to destroy the excess BMS conplex is subjected to
distillation under reduced pressure to reduce the volatiles to a m ninum
and allowed to attain anbient t emper aldire. Acetic aci d was added to the
reaction mj xture er. The

reaction MEXAmpled: yed. The
reaction ﬁ%ﬂ@fh—: RHEEY Y - PRI t 0 20-25 C
resul ts i AEE eY8)| i d product which was filtered and

washed with a mxture of ch| I I ed |sopro&¥9 al cohol and water._ The product
so obt di ned waBivals zy @hder 0-93kmolss) 4119 2 Bixtge of e soempopngofhour s and t he

desi red prp@ﬁlhhﬁ&m 0 szm@l A dAﬁx%-E m&ﬁn pr3-dixdagnl e 7
Preparation of %b eé)%%{?(g heny11- 4{14- thr%strn’;t hyg13 hen 1

amin caft I?ﬁ‘?t“’&&‘idd thybEﬁe)?PfE@?@}aW(ﬁ PriaP403anoleg)yin polvent @cid (1IN, aq
sob.) was pegedidiRnéa rﬁﬂb&ﬁh&@r?ﬁﬁ’ffn iff titeQ 2.2\ PhdPhRion mlidmred: 0. 036

mol es) in a solvent system met hanol and te§rahydrofuran (1:1), 0.125 L
at roomtéYﬁpéfrfhlﬂ(cﬂfefabph&&feabwtéﬁnhmr&tﬁhpeeam@KW&‘E@BGpgledéﬂﬁimlt% hours or

till tyge @ | sGbrbPR @ife g%otaﬁct pgéég)itgtg @IE@?&%&&S %gﬁhcmdﬁﬁe‘?ed’@lﬁ ched with

sodi um bi c onate jected to renoval of the
organic onlﬁltheKmeﬁi (alsL)uﬂ‘diesolxdefchadedd wrdeseaguum (TPmbar) essbeue’0s6 tobbtainned was
taken up i Sk prodis fate and toluene (1:2, 0.5 L). 25 The organi c phase
was washed success! ve y with de-ionized water and brine. Renoval of the
sol vent under vacuumresulted in a solid product. The solid obtained was
slurred i Yibldx2l0e (A05 e LAME hir(VetHTX3.22 Melting rarfge! 158ed1 95°€ i ng to -
25 C asd NMRr(E@DChn.d T.03-196(ind HANCHGH-)\h30-UB6 (ks 6HIRC(CHa)&m (20 mm) at
about 60C rh,0H SNCHCH3- terpedtogediter)Yl @B (5,91, 2CECH LY. 132-1.5¢ (@)6H, LCWEH:)/ 2 (Mrl)
645. 2; Melnté60g,2Ho0geCHLY2.262 4 (h,20,-CH2COD'BUYR. ¢ @) 3)CH(EH]),)20- 1. 24

( mAH, >NCHZACHKz; 1H,C-U. XCHO0-),485((8,38F0CEL -5-35 8m &HIT-6 HCHNC); 12 T, ZH‘;ENG_Q-),

t oget her) ,6.97-h85 (n, MH, A6 Fddd-NHHICE3) 2), 1. 62 (m 2H, G4 CE2(- CHOH) 2),
2.3-2.%2 (d,21-1,-Q 12COx Bu), 3.56-3.59 (m 1H -CH(CH3)2), 3.72

(bs, 2H, 2x 3,78 Pg_m 1I—,|6C- > .93 H C’ > 0 4.07- 35
4.14 2H,%&2—i}w—¥%ﬁ%ﬁ. . 2l o0l GlED UL é—%ﬁ% F d 15
(m dimethyl-I,3-dioxan-4-vI] ethyl}-5-(4- uorgphenyl)-2-1sggropy[—4—p enyl-1 -pmol-%—n

1] carbony!} amino)benzoic acid of Formula IX

25 Sodium hydroxide (2.5 molar equiv., IN aq. soln.) was added to a solution of
compound of Formula VIII (425 g, 0.596 moles) in acetonitrile (4.25 L) and the reaction
mixture was stirred at about 50-55° C for about 4-5 hours. The reaction mixture was
cooled to about 25° C and the pH adjusted to 5.5-6 with 20% acetic acid solution when the
product precipitated out. The solid was then filtered and washed with de-ionized water

30  and acetonitrile. The crude product obtained was refluxed in denatured spirit (7.2 L) for
about 1 hour. The reaction mixture was cooled to about 25° C and stirred for about 5
hours till the solid precipitated completely. The solid was filtered and washed with
denatured spirit (0.42 L). The solid was further dried under vacuum (10 mbar) at about
50° C for about 6 hours to obtain the desired product.

35
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,-



Al ternatively, the conmpound of formula X (200 g, 0.29 noles) on being
subjected to acid hydrolysis in a mxture of tetrahydrofitran: nethanol:
water (1:1:1, 3 Lt) at about 50C in presence of INHCI (0.5, nolar equiv.)
for about 1-2 hours afforded the desired conpound in solution. The reaction
m xture was quenched wi th sodi um bi carbonate 5 (15.96 g, 0.19 noles) and
the organic volatiles were distilled | eaving behind 50% of the total
reaction volune. To the reaction nlxture was added 10% et hyl acetate in
hexanes (2 L) and subjected to a tenpétature of about 40-50 C for about 1

hour. The th ed at this
tenperatu@?@ hﬁ&g&%ﬁﬁ%@gsﬁﬁmﬁbé e 1o Pl Rt o
obt ai ned d with water (0.2 L) and 10 hexanes (0.4 L).
The solid obt ai ned was dried under vacuum (20 mm) at about 60C for about 3

hours. Yield: Ql€hattvel bodmm HRMRIE2S eqP1RRY! R, 0 es@lidddIRa solution of
510-742-(4-fl uo geny 1 44&& (ﬁjroxymet hyl 1l phenyl) am no)
car bonv1) °8 06 Hormuta FHE(10Q &, W?IFQFHEWI‘FS“"BQW A& ept anoi ¢ 15

acid hem rhdab 051§1|3tl edd thofeabtlo rhixture was sfirr&Pdt WdnPRnipbrafire GUPOLE Of
Formul a Xl , (60 pl % n net havrvlagls and tetraﬁ?drraof u?an (1:1, 0.3 L)

was stirr Roud- l%dWSt Eh%mlmlml?e@werm@ml@a%ﬁdw drprsspure and,gkyl sestatedpd o 0 C. A
sol ution Gfa&pi alﬁmefslﬁn@ht%m&a{ Eratude. 2rh%qrgan a8 depafitdghe 20

reaction mxture and the tenperature was not all owed to exceed 10 C during
addi ti on. @nfwvashed rithseiursted brnes apninseluble meteripldhat arssipitated wanfiliered ThBout 5- 10

C. Th oI solid product
obt ai ﬁleotsj vvg-g&fjtﬁ%gﬁgﬁﬂ?én@et eggbcgg'?e s cgﬁ@&o%%bﬁmmggﬁdadded de-ioni zed
wat er (0. Gubsequentiy washgd with dt-agmed oater mdhlw@mhfe solution: Sheprasuigct was

Separat ed BIMBBNAE ool Sl REEb Rl 8 kMBS RalefUEh oS 20 added

cal ci um acetate solution (0. stirre product of
Formul a | hsxmsm&l@tth@lsohﬁ,mhldr wai fElteradend frashed mith hexatesncBiesolidwash et hyl

acet at e. gctlﬁ for about 10

hours. The pr 089 tdBt al nedtl%g%ﬁé@%?%\ﬁ e{%’gg{%%t\?\ﬁgtf&&&s di ssolved in

met handl (dbsMFpchwciand but yl at ed hydroxy ani sole (BHA, 0.05 nmD1% was

added. Th 3 bt ai ned was filtered and 30 evaporated to dryness
ﬁ@( By 2

under vacuu '40-50 C to get the desired anorphous form of the
W/ LCMS: mz

conmpound @ X 9 I -__~ .a:_% g O/ Ié %l el J: ‘“. .“ 0_7_, W) ;
(M) 5894, SE gt ontd Ty e s P A
H aFD) | MM@MM%‘W 2) 5 o999 32 16 (m2H G 2
-CL12C00 1H, CH 3. 89

(m 1H, C)3 >Cl—é—ﬂ°1 %’Q éga %“%%@ﬁ“@l??%ﬁ@ﬁzgi““me']o‘fm?%‘“%%%hcnzom,
2 Ottt € e ot et

t et r ahydr #SJ’%WH%?T ﬁ%ﬁ%@&n\kﬁr&‘%&i é%Ef M%W?\gﬁs ﬁ“‘? %om

t enper2ft urthisisiiné RMpRLALCLIOLEHoaf 5 ok, lJlmehe}é_dﬁdw(mﬂ&xr@JamOEd lto abbuf20e26°) f or

about 2-3 8 2 UJ t% 1tav5asaa98e%tme%l(1)an8 to EQS%’O? gal(c\égerMS complex. The organic volatilities

were removed under vacuum and the residue so obtained was dissolved in ethyl acetate.
The organic phase was successively washed with de-ionized water, sodium bicarbonate
and brine. On distilling the solvent under reduced pressure (10 mbar) at 50° C the desired

30  product obtained was a solid. The solid reaction mass was slurred in hexanes and filtered.
The product so obtained was dried under vacuum (10 mbar) at about 60° C for about 7-8
hours and used for the next step.

Yield: 95 g, (0.95, w/w); LCMS: m/z (M+1) 685.3; Melting range: 193.8-194.6° C; 'H
35 NMR (CDCls): & 1.03-1.06 (m,1H,>NCH,CH,-), 1.30-1.36 (2xs,6H,>C(CH:); &
m,1H>NCH,CH,- merged together ), 1.43 (s,9H,-C(CHs);), 1.52-1.54 (d,6H,-CH(CH:),),



tetrohydrofuran was then renoved under reduced pressure and the residue
taken up in ethyl acetate water m xture. The aqueous |ayer containing the
desired product was 10 separated and washed with ethyl acetate. To this
aqueous | ayer was added cal cium acetate (0.6 eq.) under stirring. The
desired product precipitated. To the precipitated product in agueous

sol ution was added ethyl acetate such that the ratio of ethyl acetate and
water is 1:1 and butyl ated hydroxyl anisole (0.05 nol % and the reaction
m xture was refluxed to dlssolve the lids. The hot solution was filtered

g e
(Ilotﬁ‘]l:r)e Zﬂd_l'nl% unaer vacuum

%ﬂd el d, 60g, 0.75 w'w). The desired

conmpound of Forrrul a |, was obtained above, and was treated further to
producg one si mbﬁamrypthe%uaﬁmﬁﬁl&aﬁé ¥fier uéhching Weth Ai¥HaRd1q¢! estrBy e Of conpound
of Formula |I. Thus, to a solution of the conmpound of Formula I (25 g) in

met hanol  (3€%8s BMS camleam@eﬁte@ 9 daiﬂ@ahqweﬂemucmrswe t@ tedugs the)| og |

filtered agghifyR Soindurh Qn@ﬂfo%éd@tf éﬂaﬂ&nﬁb%%hﬂbﬁnﬁ@ &deﬁ@a&&‘%aﬂﬁﬁlbd ed
anor phous form (20.5 g). Yield: O. ww, Overall yield

25Al t er nattp thereaction mix mleng)mﬂwpmm dlcgffol Freﬁrcimlpalzs‘d wgten T@ﬁﬁeactwnlm nol es),
cal cium h%ﬁ’i&ﬂi‘d\Qﬁll(eit@d%rgﬂuxoana%ﬁcm%&)oxﬁ@gh&rﬁgdr feld o MRtk Om de (2

g, 5 nol % in ethanol: water m xtur was heated to about 50C
te

for ab@ut fitepdhetand thafilisete on pealing ¢p 2023 i resnlfs mtkc W@meﬂﬂeﬁ@!ﬂrpt i on of
the starti | L gl T on m xture
52l o Acrk SR b Tl ol oprob DB BIGh

was filtere rate was Ocooe roomtenperature
(-25C) andvatirailbeprodust seosinedewnswaicdnndepyatuumh (19rlear) a8 601 € for -8 hithes

preci pi tatag{;l (%mwés ref% clb'ia egqvagp%f} ace%a}%eﬂq water (0.16 L) and sucked

=]

dry. The uxed In e water m xture (1:1, 1.6 L)
till the corrpl ete d| ssol ution of solids. The reaction mxture was cooled to
25 C ulbderExsmple aratiom b A fhanranha A

| of desi acet ate

(0.32 L), er dr| ed under t he abovecondltlons yi el d,
50.5 g (0.63, w/w) Further treatnent of the product as described above

af f or ds t he anblypgioohiericauig(1iN) dq sufiin. Feasadte tb a solfion of a compound of
20 Formula X (25 g, 0.036 moles) in a solvent system of methanol and tetrahydrofuran (1:1),

0.125 L at room temperature. The reaction mixture was stirred for about 5 hours or till the
completion of the reaction. The reaction mixture was quenched with sodium bicarbonate
(1.53 g, 0.018 moles) and subjected to removal of the organic volatilities under reduced
pressure. The residue so obtained was taken up in ethyl acetate and toluene (1:2, 0.5 L).
25 The organic phase was washed successively with de-ionized water and brine. Removal of
the solvent under vacuum resulted in a solid product. The solid obtained was slurred in
hexane at about 40° C for about 1 hour, followed by cooling to ~ 25° C and filtration. The

solid obtained was dried under vacuum (20 mm) at about 60° C for about 3 hours.

30 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-

35 4.14(m,2H,>NCH;-), 4.57 (s,2H, -PhCH,0H), 6.87-7.19 (m,14H,ArH and -NH).



We claim 11. A process of naking 3R,

5R) - 712- (4-fl uorophenyl)-5-i sopropyl - 3-phenyl -4-[ (4- 2hydroxy nethyl phenyl
am no) car bonyl kpyrrol - 1-y1] - 3, 5- di hydr oxy- hept anoi ¢ 3acid hem cal cium salt
of Formulal, 456 7 8 9 10 11 12 13 14 15
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Alternatively, the compound of formula X (200 g, 0.29 moles) on being subjected
to acid hydrolysis in a mixture of tetrahydrofuran: methanol: water (1:1:1, 3 Lt) at about
50° C in presence of IN HCI (0.5, molar equiv.) for about 1-2 hours afforded the desired
compound in solution. The reaction mixture was quenched with sodium bicarbonate

5 (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
10  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-(hydroxymethyl)

henyl] amino} carbonyl)-5-isopropyl-3-phenyl-1H- 1-1-y11-3, S-dihydroxvyheptanoi
15 acid hemi calcium salt of Formula ]

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

20 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

25  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

30 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,CH,), 1.46-1.47 (d,6H,CH(CH:)2), 1.51-1.53 (m,1H, C-6
35 >NCH,CH,merged with CH(CH:),), 1.67-1.68 (m,2H,C-4 CH,(-CHOH),) 2.22-2.32



16 170 OR 18 19 20 21 22 23 24 25 33 19 33 (c¢) reacting the conpound of
Formula V with 4-fl uorobenzal dehyde to forma conpound

16

(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).

5 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

10  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

15 (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

20  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

25 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

30. 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



41(d)reacting the conmpound of Forrmula VI with a conpound of Fornula VII, 42
430 0 0 44FI 2NX. ) INOXBu 45 46 47 48 49 50 51 52 Formula VII to formthe
conmpound of Formula VIII;
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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.



O Bu 53 54 55 ORFornula VIII 56(e)deprotecting the conpound of Formul a
VIIl to forma conpound of Formula I X, OBu OH 20 (1.)reducing the
conmpound of Forrmula I X in the presence of a reducing agent and a

hydr ocar bon sol vent to forma conpound of Formula X; O Bu OH

18
We claim:

1 1 A process of making 3R, 5R)-7-[2-(4-fluorophenyl)-5-isopropyl-3-phenyl-4-[(4-

2 hydroxy methyl phenyl amino)carbonyl]-pyrrol-1-yl}-3,5-dihydroxy-heptanoic
3 acid hemi calcium salt of Formula I,

4 F

5

6 OH OH O

S A &

7 N O -1/2 Ca++

8

9
10 OH Formula I
11
12 the method comprising:
13 (a) reacting a compound of Formula II with a compound of Formula III,
14

NH,
15 0o 0
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17 0~ "OR Formula Il
18 Formula Il
19 to form a compound of Formula of IV (wherein R is alkyl, aryl or arylalkyl);

NN
- O
02
ZT
@]
@]

N
\®]

OR
23 Formula IV

24 (b) reacting the compound of Formula IV with benzaldehyde to form a
25 compound of Formula V;

26

27
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Formula V
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(g)deprotecting the conpound of Formula X to forma conpound of Formul a
77XlI; and 78 79 80 81 82 83 84 85 86(h)converting the conmpound of Formula
XI to conpound of Fornmula | in 87ethanol:water (4:1) in presence of calcium
hydr oxi de and a phase transfer catal yst 88sel ected fromthe group

consi sting of tetraal kyl anmoni um hal i de, 89t etrabutyl ammoni um hydr ogen

sul fate, tetrabutyl amoni umthi ocyanat]eq, 90t et r abut yl anmoni um

tetrafl uoroborate, benzyltrib | a i um chl ori de d
91t e?;g aa?@ylrﬁ%{)@ﬁ It]lberﬁq‘rjl}fnqﬁlap pgggn@gw w1tf1n4— uorobenzalgerzllyde to form a compound
34 of Formula VI; F
: C
" 8
o

37

H
. N
39 OR
Formula V!
40
41 (d) reacting the compound of Formula VI with a compound of Formula VII,
42 y
43 0”0 ©
w HZN/\)\/k)LOtBU
45 Formula VI
46 to form the compound of Formula VIII;
47

48
49 O o o

0
% O /——N/\)\MOtBu

51 N
52

53 o)
54 OR
55

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

57 Formula IX;

58 F % o

59 o R OtBu
. Q
o ane

62 N o

63

64 o) Formula IX

OH
65

@)

Formula VI



93wherein purification of products of the steps (a) to (h) is carried out
W t hout using 94col um chromat ography, and the reaction in step (h)
i nvol ves a one-pot conversion 950f compound of Forrmula XI to the cal ci um

salt of Formula |I. 12. The process according to claim 1, wherein the solvent
used in step (a) is toluene. 21 13.Thg process according to claim1,
wherein the reaction of step (e) is ¢ ied out in 2one or nore solvents

selected fromacetonjtril ropi Qni.t.hl e et hyl sul f oxi de, .

Sai nB hy 1 or e deeaeina s R ol REFaaHa FK TR IR Re A/ Pesins a8enf 1. 3)
in the 4presens€a BYdrdOdboiTdIVeht X idif a dongung 8NHbiAAX; sel ected fromi)

t enperatures 5ranging from about 50 to about 55C for about 4-5 hours, and

ii) @8 about 30C for 6about 8-10 hours. 14.The process according to claim
1, rein the step (f) is carriedyout at 2t enperatures rangi ng from

about” 40 to about 45C for about SQﬁairs. 5rh tsocess according to claim
1, wh@rein the reaction of step (3¢ s caji/ed out in 2nethanol :
tetrahydrofuran: water (1:1:1) ) ocess according to claiml

wherél n the reaction of step ( arried out in

72 N
o

74 Formula X
75 OH
76 (g) deprotecting the compound of Formula X to form a compound of Formula
77 XI; and £ o}
78 O w OtBu
“ O~
80 =

H

N
81 o
82
83 OH
84

Formula XI

85
86 (h) converting the compound of Formula XI to compound of Formula I in
87 ethanol:water (4:1) in presence of calcium hydroxide and a phase transfer catalyst
88 selected from the group consisting of tetraalkylammonium halide,
89 tetrabutylammonium  hydrogen sulfate, tetrabutylammonium thiocyanate,
90 tetrabutylammonium tetrafluoroborate,  benzyltributylammonium chloride and
91 tetraalkylphosphonium halide,
92
93 wherein purification of products of the steps (a) to (h) is carried out without using
94 column chromatography, and the reaction in step (h) involves a one-pot conversion
95 of compound of Formula XI to the calcium salt of Formula I.

1 2. The process according to claim 1, wherein the solvent used in step (a) is toluene.



2t etrahydrofuran: de-ionized water (1:1). 17.The process according to claim
1, wherein the reaction of step (h) is carried out 2 at a tenperature
rangi ng from about 30 to about 50 C for about 2 to about 8 hours.

N = O AW N =

—

21

3. The process according to claim 1, wherein the reaction of step (e) is carried out in
one or more solvents selected from acetonitrile, propionitrile, dimethylsulfoxide,
dimethylformamide and dimethox yethane or methanol:tetrahydrofuran (1:3), in the
presence of sodium hydroxide, under conditions selected from i) temperatures
ranging from about 50 to about 55° C for about 4-5 hours, and ii) at about 30° C for
about 8-10 hours.

4, The process according to claim 1, wherein the step (f) is carried out at a

temperatures ranging from about 40 to about 45° C for about 5 hours.

5. The process according to claim 1, wherein the reaction of step (g) is carried out in

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

6. The process according to claim 1, wherein the reaction of step (h) is carried out in

tetrahydrofuran: de-ionized water (1:1).

7. 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.





