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PROCESS FOR (3R,
5R) - 7-[ 2- (4- FLUORCPHENYL) - 5- | SOPROPYL- 3- PHENYL- 4-

WO eab7 I BROXY METHYL PHENYL AM NO) PCT/IB2006/054154
CARBONYL] - PYRROL- | - YL] - 3, 5- DI HYDROXY- HEPTANO C ACI D
HEM CALCI UM SALT Field of the Invention The present
invention relates to processés for the manufacture of

P ) '#ﬁ; -7 [2-(4-FLUOR NYJ,)-5ISDP _3-PHENYL-
S

salt. Background of the Invention Cardiovascul ar

di sease and its associlgdsfighadigs, dysfunctions and
conplications are a pri_n‘ci_pja&I!LC‘avS‘e*of di sability and

the chief cause of death. One specific factor
si gAht poamtligvenont rélitas forpgotwsasHpsthp atdnoflatuse of GH, 6R)-7-[2-(4-

rocess, Ls athergscl erosi ich has. been general
Bl By EpoRioty Pt o STt BirakABBEN CiPth -
pyFr6SRSOL3 $ AiRAFdgLidptnaRhciE@ntiltakai® sg@st s.

At herosclerosis’is characterized by the deposition of

fatty substances, primarily cholesterol, resulting in

pl aque formation onBatkarounded the nvertionof the arteri al

wal | and degenerative change to the arteries. It is

nowGaedidvasstlaidisesbeehd itmasseastdd makslons) dysfidicsonscimdgcomplications

i ncl udi n ocardi. i nfarct.ion, coronary. heart.
orc bt O B ASRERG AR A PSP AR 0 BEReb s e
sigifRAMIE ESntHm@Ingdb HEls PAtheEssioldi @ proatsstiiee8E®si8Nbhich has
menory | oss due to stroke; peripheral vascul ar di sease
beepngenirillggeqogaized as akeedingmealttecaa nedienp Yot volkiggrechto mortality

an%ﬁ%a?ﬁli R c%g% %rtfl%r éacgérgsci§ %%’c&%{a?%%&?(g i:))ﬁﬂﬂ%{dleﬁ?sg%% a‘ityi N

erosclerotic ue oria
substamcey, peltmatiiyotholdsipell elvalkiag ireplal@ioamatégp@cihalidner surface of the
el evated | evels of |owdensity |ipoprotein chol esterol

artenighwall and dggeneggityercarecrtp i€ ¥&EEHr for at her oscl erosi s

and arteriosclerosis and associ ated di seases. '
It is now well established that cardiovascular disorders including myocardial

infarction, coronary heart disease, hypertension and hypotension, cerebrovascular
disorders including stroke, cerebral thrombosis and memory loss due to stroke; peripheral
vascular disease and intestinal infarction are caused by blockage of arteries and arterioles
by atherosclerotic plaque. Atherosclerotic plaque formation is multi-factorial in its
production. Hypercholesterolemia, especially elevated levels of low-density lipoprotein
cholesterol (LDL), is an important risk factor for atherosclerosis and arteriosclerosis and

assoclated diseases.

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

used in reducing blood | evels of LDL chol esterol.
wehoeseses ol is produced via the neval oni ¢ aciBCT/IB2006/054154

pat hway. Reducing the formation of nevalonic acid, a

precursor to cholesterol, I egds to a corresponding

decrease in hepatic chol esterol biosynthesis with a

reduction in the cellular pool of cholesterol. PCT

Publ i cati on No. WD 2004/ 106299 di scl oses (3R

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

[ (4- hydroxy net hyl pheﬁﬁb amadfca 3 Lazpyrroll -
yl]-3, 5-di hydr oxy- hept 2rgi ¢ ag+d hem calciumsalt,
havi ng the Fornul a |qs gryeffective HVG CoA

-coenzynme A) reductase
as hypol i pidem c and
> A procedure for the
-[ 2- (4-f 1 uorophenyl ) - 5-
I sopropyl -3- phenyl - (4- hydroxy nethyl phenyl
am no) carbonyl ] - pyrr&y-1-yl]-3, 5-di hydroxyhept anoi c
acid hem calciumsalt is_disclosed in WD 2004/ 106299.
The af orementioned synt hef?®?bute invol ves isol ati on
and purification of internedi ates at each step of the
rocessqﬁ& col um chr omat ogr aphy. However, the total

as gy 6ffaptve MG Cod Cotydrama3 MeEelyterdooensmeAd dedictass inhibitor
an& ﬁf&g ?sf useR§ ayﬁgfo n@gdeﬂﬁé @@gﬁ%h&eagoieﬁlg Gedfal €

cture I'nven n one aspect,

“er%ﬂgm@r@“ 'edse%tha%‘%%?ﬁ%gwg?@eﬁ uSthgia- isaway>-
phétyl-a-[ S@Lﬁ}?@bﬁy aletl5t phényl hﬁnﬁi)@trlitﬁfyl]a@ﬁﬁﬂilrylﬂle [edily@bLy-

provi ded |nproved processes which avoid the use of

heptanaipmcie hevherlegmaphys disclaseduniW ORPHdROHX: b, aferismentioned
t.
sytﬁﬁgtgzﬁrg?{e 1§$J11%‘s 1%/64%1 a%dﬁﬁ%&“cé{n&”cﬁﬂﬁ%hﬁe&l&eé Qtre%h St Vﬁgﬁtéle

er aspec ereln are

prq@essdgmﬁnm throaktaggaphiyg ﬂﬂqwuveﬂ, yhectonip oustall giclde nasmj andlthe high
mﬁ% ncreased overal | |eIdI@§ Io |n reacti on

cogt§ amd%te&n R hevogens NoL3Be lesta %ﬁﬁ%a ealﬁan%?tv@m
conbi nations, tenperature conditions, tinme period

hypochol est erol em ¢
synthesis of (3R, 5

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.



10

15

20

and wor k-up procedures at each stage of the process.
Al'so, in still another aspect, herein is provided
W0 s@7as48en of internmedi ates of high purity w tPCT/IB2006/054154
superior yields without resorting to purification by
col utm chr omat ogr aphy at any ;st age of the process.In

still another aspect herein“are provided one-pot
pro s for th conversi on particul ar .dih
ﬁgar%oéheir %pea‘ éSI T arg é)lrom%e}% ongl-;%ot 81;0 E%sre%{ﬂr éh conﬁzel%lon of

a phhﬁufalr dibly dfix§Romipbuisd ekt Besitcl alRIAE QISEF oMMGR 1 in the final step,
econom cal. As discussed, herein are provided

t %rn@?éf@&f@@, DFQSESSCHBIOBT @9APENG%N of a conpound of For mul a
o I :uLs%ﬁ ieSf Bfenﬂrb%'ae(? Iarotcgs%e§ Y& ﬂrQ&rQ}%% &%%Mﬂnd of

Fofm@Ra BR) - 7- [ 2- (4-f | uor ophenyl ) - 5-i sopr opyl - 3- phenyl -
4-[ (4- hydr oxymet hyl phenyl am no) car bonyl ] -pyrrol -1-yl]
- 3, 5-di hydr oxy- heptanoi c acid hem calciumsalt can be
prepared by, for exanple, the follow ng reaction
sequence as depicted in)Schene lLo.Rornmula | Formula X
Thus, the anine of For @ | I"whgr/r EacPedwi t h
met hyl - 4- net hyl - 3- oxopentan e in refluxing
hydr ocar bon sol vent g;p #3ult in a b-ketoam de of
Formula IV (wherein R=/s ATy~ alkyl or arylalkyl).
The conpound of Fornul g¥

\/ oh reaction with
benzal dehyde canaff or, conmpound of Forrmula V, which
is a mxture of E & oners. The conpound of Fornmul a
V on subjecting to adylion condensation with

4-fl uorobenzal dehyde €an afford a 1,4 di keto conpound
of Formula VI. The conpoungmafiaiFormula VI on
condensation with chiral amne of Formula VIl can
result in a conmpound of Formula VIII, which on
subsequent deprotection can give a conpound of Formula

Sel d
| X, _Sel ective r egugl .ol (R RO, gLAMR 1N compound

cat géglﬁpgun%%vﬁ% fa It &?{ ‘lgg)rjéZ gﬁ{ %ldgroll%penlﬁ)r@ (i)%%lﬂgopy -3-phenyl-

For mu can resu

4-[EBhydtbRynitthwiphertyl @mmdgarbmw]epyrﬁd li-yi-0, L éihodrory-$aptansit acid
the desired Fornula | in_tw ways
hemi calcium salt can be prepared by, for example, the following reaction sequence as

depicted in Scheme 1.



i) by directly converting the conpound of Formula Xl
into its hem calciumsalt of Formula | under phase
WO e@n®s48p6 cat al ysis using Ca(OH) , or ii) by ceewEB20a(F 4154
the conpound of Fornmula Xl to its sodiumsalt,
generated in situ, using sodium hydroxi de and
subsequent di spl acenent of sodiumw th Ca using
cal cium acetate or calciumchloride to generate the
hem caIC|un1s t cof Boremdl | . The reaction o
am ne of, For oMN th 4- nethyl 3- oxopent and

be carriéd outl in one or --Ne ents, for exaw
hydr ocfairhon sEmHEit s 4 hk x ne —hepbane
t ol uen in pr resence o organlc base, O%pz:ﬁi

triet m ne, pyrldln%*o Lo @ et hyl enedilam ne in a

cat al ytd, npunt. The reaction of a conpound @bérmulaVv

Fornula MAth benzal dehyde can be carri ed outiln one
5 or nore solvents, for exanple, hexape, heptane &r

t ol uene, i resence of an organi e“base, for exanpl e,

pi peridin yrldbﬁe o b- alamwﬁeJ\ahdJQﬁuorgan'~
acid, for WO@I acetlg aglg or benz
aci d. of a conpo la Vwih
4-fl uo dehyde can be carried out in presé
a cataly -, sodi um cyani de, H
3-eth - (2- h droxy- ethyl)-4- nmethyl tdiag

br om r 3-benzyl -5-(2- hydroxyet hyl) - 4-Tret yI

thi & I|u$&gmgon|de) in a solvent-free efViropgenty

or in° solyent, for exanple, polar solvent (e.g.
10 nmet hanol , ihanol propanol or isopropanol), et her
sol vent (e : dioxane, di ethyl ether or .
t et rahydriof uran) /or ni xtures thereof, or pre e
of an org N(egey triethylanine yrigin oty
AlternatiV reaction can be carrie t he

presenge gkcess base, for exanple, | am ne
whi ch 4& acts as a solvent. The re y

conpound i Foxmula VI with a conpound o C
can be rrPed out in one or nore solv s, for
exanpl ydrocar bon solvents (e.g., X ne,

Formula X
15 o " Formula IX -

F o]

HO _ OB
O HO O 1/2 Ca++ /\Hsﬁ ke
/ N
A s e
H
H N
20 N o

O

oH OH

Formula | Formula XI

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
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t ol uene, hexane or heptane), ether solvents (e.g.,
tetrahydr of uran or di oxane) or m xtures thereof, in

wo b@7ps488€ence of an organic acid, for exanpl e, PEI/IBAO054154
acid or p-toluene sulfonic acid. The deprotection of a
conmpound of Formula VIII can.be carried out at
tenperatures ranging from abgut 10 0OC to refl ux

PR oc R AES Rate 3 SUBEAEE 5,08, T Ao

Fobﬂ@l@ M & Qibjecsiag td foyiiypa wpfdeamolaem&wﬂumdwﬂiamehsi@e can afford a
['ithium hydroxi de, cal cium hydroxide, sodium

1 4dikese sampounsinidosmyl ¥ar Branwousdaf Tormile XF pe sardsngation with
chlpﬁtaﬁﬁﬁé S %%ﬂ@ﬁ%gﬁ ?%sult ﬁ]ag&ﬁp&{n lrr'ﬁﬁ %vhléhocgn

exanpl e, polar solven (1e. g., ano anol ,
sulaeqionn déprbﬂeeuon @0 iy Eorapamd olf Fomutla bt Snkelct)ive)lredecttfaﬁrof

olvents (e.g., ahydr of ur an, di et hyl ethe
Cargp%»séa%@)p IBICOWQPIEFf%{a Forelelor cansitfasd fspiivayyl of Formula X. Acid

catgg%c%l@&slag@ Bf Gk %&%R fid @&nl%{lnd%%hn@l'a@@ .?ant Jeﬁﬂﬁﬁledf dihydroxy
catal ysi s usi ng TBA aqueous al coholic sol vents,
compourei)dﬁolrmulaéﬂrmkmoh caor benmdvan@i ingt cal@fulnuselt of the desired Formula
Ii n&aeratures The reduction of a conpound of Fornul a

mr cA®be carried out in presence of a reduci ng agent

9 » bybdirR Ny bRy Sk lchmPSufddIH@MuRI X1 into its hemi calcium salt
bor on tetr ah%dr of uran conplex); in one or nore

sol verfdlormgle lasdempphase ﬁy@f@@atab@rs @&gﬁéa(ﬁﬁ)( @rg :

hex or.tol

t ot ?Zeby frey 8%’%?%1%%6 o aOrlilIélal §? ﬁéﬁmﬁ%@(ﬁ 10 fﬁ% cﬁ Ss’al mg& erated in situ,
t her eofsingldadiveh Bpdtagide ahd Elﬂﬁedﬁ%hﬁdilslgﬁ@wlﬁbnﬁﬁf @dﬁﬁﬂmmr@h using
of Formula X with an acid (e.g., hydroch]orjc acid)

can béa&avmuaéﬁa@@r C@stfre%@%a fQrasalrpteihe hgmr %W@wély of
room t Ature (about 25 0C) to reflux tenperature,
E| y at

prefera ' terrperatures rangi ng from about 40 to
abo one. or n rs
pol gﬁle geoalc'p Oel‘h ?P an(armne of ulagliwft%h ; I,r]féer‘%%ﬁ o?xo So%a}lgate |can be

cargﬂe@ 0tioin)one ®F Afdie SEHaHRY) tf@r dxe@m@le, hy(ﬁbéa&bmdgmemm g., hexane,
I oXane or
heptane, xylene or toluene, in presence of an organic base, for example, triethylamine,

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

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 f-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
carried out in presence of a catalyst (e.g., sodium cyanide, 3-ethyl-5-(2-hydroxy- ethyl)-4-
methyl thiazolium bromide or 3-benzyl-5-(2-hydroxyethyl)-4-methyl thiazolium chloride), in
a solvent-free environment, or in a solvent, for example, polar solvent (e.g., methanol,
ethanol, 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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di ethyl ether) or conbination thereof. The conpound of

Formula XI can be converted into its correspondi ng
woenrossbei um salt of fornmula | either: i) by PCT/BEB2006/054154

converting Fornmula Xl compound into its sodiumsalt by

treatment with NaOH at tenpeéature rangi ng from about

O to about 30 0C, for exanple, at tenperature ranging

fromabout 0 to about 10 0OC and subsequent

I R T
be 25&11‘1%@ BhSin dn@lor BRATRIContdTBSNAARD e, 81 NBERbon &llfentOle. 5., xylene,

ther solvents (e.g., tetrahydrofuran, di oxane or '
tolu¢net hgrane phleapfang), cthsirbolments omg, tehehwlsefuraproridigxapg) or mixtures

subjecting Formul a Xl conmpopnd to phase.transfel :
et RTAT BB o EanE TR B ORE TR Ffplucne sutfonic
acidat al yst and cal ci um hydroxi de as the base in

refl uxi ng aqueous al coholic solvent, for exanp

l e,
met ARAGEDgRecBemakbsommnadof Eeeswa Yl cen be e i Hay

. iy . . fs.

e e o a0 T e B, Sl RE LN o [SHporaturs

rangary foem ahoutidddo abbutisd “Colnugaencdbitar iaagfhierbass (etgresodium
.can be carried ou pres

onpound of Forpulg V . I n | nce
hy ok mtm_wghhﬂ@gx'aﬁi i DT, ol hudre B paes carbonate,
pothB8urh €84bh AR, BHitDEicEBBRAL BH pGisskih BlthAoNhik); it 8 HEmore

carried out 1n acetonitrile or nethanol:
solverts,dhyckaofple, pnlaf sdlvits (d mn, medser cethafol swdionitrile, isopropyl

otegfehs? Fs8e o5 PR T & 1t L Gro gy SR RU e o goxane) or
miRRRYthFCoO0Q IfcPhatRBRY Hg{ﬁot%@ti(hpéhﬁlsoe chhdrRaahd@phe tasfer

conpound of Fornmula | X can be carried out at
catplyni eisiag JAB imagyicays 4ledmligbolyentagfor exaatdetctrmobar heshanol at

rdﬁ&%%% @au%%rs. The reaction of the conmpound of Formula
can’h :

e carried out in nmethanol: tetrahydrofuran:

wat &he tediclonldf a ddigpouadef Ferm@h IXken 6OoREIVMGUH presence of a
Formula XI can be carried out tetrahydrofuran;

redysing gaFHid @ swaprn-¢imethyjsugpdecroprre or kpgaretetrelydryturgncomplex);
o BAERSHGE 90 PR M STRUBSSRLAS B, P, vy
toluene), ether solvents (e.g., tetrahydrofuran, dioxane or diethyl ether) or mixtures
thereof.

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
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:

1) 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
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50 OC for about 2-8 hours. The process as enunerated
above has an advantage that, none of the steps involve

W b@708890f col um chromat ography as a puri fi cR€T/B2006/054154
met hod, thus enabl es such processes to achi eve high
yi el ds and nmakes them anenablLe to | arge-scale
production. The conpound of Fornmula IV can be purified
by dissol yvi ng the crude.product of Fornula |V in.ethyl
vt atd G EaE HEBE R G Spalsah By ftefel Br Sl ¥ more
succesgtonpliy sovtdts,ad0r @Qinthld, MeIthd], deranOIN ek Madr@blvents (e.g.,
t he excess acid can be renoved by washing the solution
succesisirgidyofigfanpdigusic pndisted cHsRICogBIRRtipphthereof, or

de- i.oni : t.ai ' :

i o WS R or R ST AL AL Rt DR P oith} f poine

pr oducttriiuegapitoaties baitide whihe Ratalysf addt etdtin apdrodideed the base

{he or e BrBaHEe0BY A R sl < HER &rig e afsarol

the organic inpurities followed by drying the product,

whi e;.di I ' :

par e PR U TRE S85E il SOkl JAED! Blolc B ollowing
embodihgats. Eor pyaniplt, tes reattien of thanompdayert Foanuladl can be carried out

. separated, dried. and dissolved in isopropyl .alcoho
in GfAe ndhs raagtion i R CORPRBI 9T, %Q“E‘é]ﬁ R %érl%(]pwtan presence of
tridth AGMEe; whichiQEIEHarPAld aflh k§Fcrt THACLAADS hBYe ‘%ﬂnﬁ&&tﬁ% of Formula

t enperatures ranging from about 40 to about 50 0 or
VIHeu be 6atied 08t inEleetorivmie @un:tioihoFéetrahly droXlirac &h3 hen presence of

i.fi.ed. [ | vi th d d f__F I |
sodit iy ki s SRR s P e Dabl A Sbath sor LB RG-S
ho@R@r,Wot &lan®Ml af 85dut 30 MO frPBohiERETY h&rs.MTKE Habtiod bt th€ E&dpound
and the residue so obtai ned can be washed with sol vent

of Reanhdn bX combeeartiod Qyt at tamepetatines sangingafiorh abewrddnebaitdd °C for

t bt ai nwa solid, ~slurred i xane. filtered, .and
b8 I, s Bialpr YeChRR e ERIB A s b pg Bl

meWlahbl: éarhbéropuhn:fiaek (0y1: Do athicReactibe of thrGohPoumd #f Rbreula XI
to about 0 C and stirring till the product )
cahbeedprd autdetrahydiadirapade-vaized makr ¢l 1) aaibanelwater (4:1), in

presence of tetrabutylammonium bromide at a temperature ranging from about 30 to about
50 °C for about 2-8 hours.

The process as enumerated above has an advantage that, none of the steps involve
the use of column chromatography as a purification method, thus enables such processes
to achieve high yields and makes them amenable to large-scale production.

The compound of Formula IV can be purified by dissolving the crude product of
Formula IV in ethyl acetate and washing the ethyl acetate layer successively with an acid
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.

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
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hexane, and dried. The conpound of Fornmula |IX can be
purified by a) cooling the reaction m xture to room

W@ eopessdur e and acidifying it, filtering to geCT/IB2006/054154
solid and washing it with de-ionized water and
acetonitrile, the solid can Qe further refluxed in
denatured spirit cool till he pr oduct precipitates

t ure nd d
tnebysphi Bl es, R RRRih PR BT ed el o ARG e
isopfipyExbsIad niththehting, Nf&lﬁclﬁorﬁéddhﬁgfcaﬁ yikens @flidgirbdtict, filtered and
acetate and water, separating the ethyl acetate |la

drighth VaguH SRRy idrichat tRMBerafees repging figanttour 4) k aboghS (bée/C for about
6I%H{ther acidified wherein, the excess acid can be
neutrallzed by a base and washed w th de- |on|zed

the TresP Rl ERT HBM I VLot s SRR ARSI S Gy Froductor

Fo&r@hlh 071 ahil latt@Faesd chafdalini :o@ véREgfstcnasfid Stharld) @ng QARe WAE
of Formula X can be Burlfled by a) dissolving the

refluxingethp Fesgtion miuisy fiered aed HicaCadus sReediinggl ¢aRde|vgaped with
solgﬁﬁqﬁe?tﬁdn\é?%t Wéé E‘} 3 gﬂtezc%g b‘é’%ﬁ?&emrﬁt%ﬁ 'td(jt:)%t %%ﬁﬁggﬁﬁﬁw in

con 0 obt
hehﬁmSﬁMmf@dmdﬁomﬁnﬁﬁeduﬁd&k@@ﬁﬂuand dri ed under vacuum
b) dissolving the crude product in the solvent system

of TheRs@PNindad fTRR@lL Vg ¢HezRei feabe odlit B edacion mixture to
acid, and refluxing it with concurrent addition of

abeui |02 C o et bide Praschizecigdatat, mdricheesn tseilforgd; saglpd with
I te so obt ai ned can be cooled to room
Iw%££ %@éﬁt?e ti the solid preC|p|tates out, f||tered

d wit | d d
ar ﬁﬁe Cﬁ“ﬂ%&i&fﬂi FePafag X an WhuiBed By she@MPg R Shgtionmigture to
rodi@ th$perakii® 260 mqtfgzﬁtgqf fitteFiAg torgXkhCedlid RBd RraEhihE advilty de-ionized

a) dissolving the crude product in a solvent system of
wagsr gl aggtenititle thmeplidsiandadurther refjuxaddn denghiredysniive cpadyidk the
pro;dlrdgt Cpgrggcibl\éagg %W ﬁltgeq‘? 'vgagl’l&ﬁﬁltmg%tur%@ %pelg % Ir?gg g{lte@ ﬁnder vagum, b)

cocch@itirphe teattibionix tuieeal edtradtinlgtlem&da @eknd By sesn bfethyl acetate
vacuunttray drier at about C for about 3 hours, b)
andyatkes| SePHARSBC syl aceite tﬁxet andnwtsmg% wih fpygine, the ofganic layer

ca@ﬁeeﬁfi’ﬂl@r NEXRDE wHAANE Mc é%é?%%@g*k’)\éo&{%e% H{Eé:ifieg 'Bgtarbggé é(l:tﬂgwashed

errper at ures rangl ng to abo
w1ﬂhaie iahized watehahbe 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
cthyl acetate and washing the layer successively with de-ionized water, sodium
bicarbonate 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

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
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cooled to roomtenperature (about 25 C) and stirred

for about 1 hour or till the product precipitates, the
W@ 007654806 obt ai ned can be filtered, washed w tPCTER2006/054154

and hexane and dried in vacuumtray drier. The

conpound of Fornmula | can be,purified by a) washing

the crude product with ethyl acetate and drying it

oS ST GBI RS LIRS R

foraibdut Dhaur, @o@ﬂbdb cltaddadd aﬁéd/inaiaeduﬂﬁydwix&r anibs el &° (t fae about 3
solution can be filtered to 0 btain a solid, which can

howe, birdissalvie tha STHIMPERdgt (il @ Y0)thy @pgsatedicupnessobsagmtgm with

coﬁ&%ﬁﬁgﬂﬁ%?&eﬁlﬁfﬁﬁﬂ&tra % ﬁIOBn &b%{‘h(b’%br aﬁooﬁp?(% Fqusﬂ)lllsétbout 1 hour,
oun uxi ng t crude cal crum sa

coded toen@bnstyﬁlpemlmé (a@bhtyls ay ahdberrahidr weder Hoht éh) tllathé product

butyl at ed roxy .anjsol e, the hot solution ca
feiss o SUHESOT Y pes e ilfsach Sarled with Ptk én&%a%ﬁnd dried

Procipifaies
mg&g’g&e&i Miprecipitates out, filtered, washed wth
et hyl etate and dr| ed under vacuumto form pure
ano ) .
?ﬁ?é&%{)ﬁ%}p RFap B coh b BN WEhideERE LAl prpcuct with

ethlyt a@de el dgihedt aeter oaduzlﬁdamahperratutdaeamglmgi frein about 60 to about
recipitates out, filtered bjected to
7 0‘2‘{ E‘?}] a%aefekﬁal%%lr% H&S%aﬁém Wtiaﬁ%fﬁ ng {oifyan Pfh%cﬁ{eé 5&%3'1%5?# hydroxy
aniSbK! t'ﬂvﬁolﬁﬁgn bf lﬁeomlté??(} {d dﬂtalﬁ H&oRY %HEH CEGI”%C r@dtlﬁ‘tvgalum tray
out, e fo e

I ch can by 1solating t product
drivwees hémgeraturasirargieg fryin azbomtéh&te aboat MY ¢i tndonnt puna amwcpzhms
drier, to form pure .anor phous
cogpaiet PLEuige S ulcTsRne b e o FPET e s g and
Wa&‘i’l(}/ eNhiRd LIRPRRA hydRk§laMBbR, thRBbHSIdh oan%re%lf&‘élit tRMBfate can
is to be understood that other reducing ents,

be gmlwéhtl she pradest comatesdly prosipitatsh g@st, &dtered, w vmth atind gectate
and é ciundﬁ;r Qac hrgnr t§ tffdll}néngérﬁgl%laoﬂrp edqls gﬁmﬁ}gun({j c\j jil ternSl% th&: hot reaction

miX¥itd, €het ﬂil&a&fs@%fhﬁnddrb‘éﬁ bk icosleth asd ’Qﬁeﬂatﬂ&saﬁfdb@ aelidized water, the
terns of its speci fic enbodi ments, certain

Pragyl Hrr:@attat@mutawaer% shligstehtostofiuk in ey kasgtatceand wager mixture
(1: tlp?l'f‘eere%{tidnl fidtdr8 A6 Aole AR, ?odu%ﬂnlégﬁg[at\é@ Mﬂlj hidA&an be

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.
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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scope of the present invention. EXAMPLES Exanple 1:

Preparation of Methyl 4-|Y4-nethyl-3-oxopentanoyl)
wa@pionod4shenzoat e of Fornmula IV To a sol uti on oOPCT/IB2006/054154

met hyl - 4- am nobenzoate (250 g, 1.65 noles) in toluene

(2.4 L) was added net hyl -4- hyl - 3- oxopent anoat e

(237.7 g, 1.648 noles) and ethylene diamne (1.15 nl,

0.016 noles). The reacti e was refluxed for

about 20-25 hours. The s%ﬁ%ﬁ%ﬁi§§s renoved under

reduced”pressure to oP ajn a solid YESIdU{. The

xampledl; Prepa k (4amethyl-3-oxepantanoyl) amyi o] ben zpate of
FogpgadVe phase was mashed with an acid (e.g., 20% w w

hydrochloric acid 0.5 L) foll owed by de-ionized water.
It Was solntiohef nwtishddanmind beraodto 43 Fogli lueh blearibdnlates (2.4 L)

|, ut i f by d t ted .. .
wa pidh S S P e e BT er HEQUUEN i EQy e diamine
(1.79nd1 10.61 @813 dBf BLtRAS WA evaﬁéﬂh&wﬂ)r@e@luttzloemﬁ&drsi The

preci pitated out conpletely. The solid was filtered

solsient weagbredved undenedaerd. praysercdo Db@l%@lwrm@du¢ ol'd repidue was

dlsf(il.vng fntelltl\(lle%l %E?(_)[Eﬁ%& 4{%‘3 %%&Qr%@ : é;as e?}eg nghr aalllna%éd (e.g., 20%
W/54ry5ﬁ)cﬁ6rlc BEidMVRLY €DOWEN by dé-idnikbd Wafk8 [tGva Iﬂlﬁlﬁﬂﬁx@kﬁécﬂwlth a

%) 75-2.70 (mIH, CHCHSZ%p, 3.62 (s,2H,CH 2
10 sg)glupgblgﬂbo@p.@glutlm dollowakby @mze;i\rv&fq}er and 9gu181tq911br1ne The

ot Epthe oSl AGER: JESARLR iy RESRECAI Wi

theaswlid @)ecﬁ]ﬁt&fﬁd&tw cahplkatynlizx sélidova ﬁhel(dd,lamel vadshedwith inghne. The

0 s) and benzal dehyde
Sochlvﬂrs @rle 16 Yﬁ%}@é& ¢ Hrﬂc}%%%g“ie BODUIIYY- was added
b-al ani ne (27 g, 0.3 noles) follomed by glacial acetic

1@18‘?58( -8 WJw) OL@MS”HWSL%M sE0dJ 4! {m Z%E%ilﬂg% 1&‘9

CHZ)
t@ 5&@”@ gg&ga sgim ico).
preC|p|tated The solid was filtered and

Example 2: Preparation of Methyl 4-{[-2-benzylidene-4-methyl-3-oxopentanoyl] amino}
benzoate of Formula V

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 p-alanine (27 g, 0.3 moles) 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
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
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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washed with hexanes (0.6 L). The solid was dissol ved

in ethyl acetate (3.6 L) followed by addition of
wa@leoo7omsged water ( 1.2 L) with stirring. The PEIH/EB2806/054154

were separated and the organic |ayer was washed with

brine. The solvent was renoved under reduced pressure

to obtain a solid product, ich was dissolved in

isopropyl al cohol (0.85 L) on heating. The solution

e G HIRRT T (e P Racs bt sdelsns i g R

ﬁed wWith ice-cold isopropyl al cohol and hexanes.
The solid was dried under vacuum (10 nbar) at about 40
E is@nabdut21502%(d,0ld,-abgUt:)6), 3ai2-3.39 émdlibt, aCH(€He): 18530 @ 3H,
O({H 0,0U83-7 39 (m,IH xAH)e7 68-TBRNZ4Hs Arkg), 3.9Y(el1 M, vidd& K), 8.00-8.02

(d, IZH AfH).(MoMing tabMBof dakytichsbinpkh253.0- 8120 i(Ng r ange:
54-156 C; 1U NWR (CDA 3) : E isomer d 1.21-1.23

5% AB-CIR &'85 lH- ))3.98
b (ig%) ggiz Q;% g% A %A@If%ﬁ?g 05
: h ’r"é‘ﬂ?@léc E}% I&a&ge 8%?'?’& )&wa Sl 1486514637
Cc) Z isonmer. d 1.03-1.05 (d,6H -CH(CH 3)2 ), 2.62-2.65
Exgmplzty: Thsparation] of bt (B A-Suaapphny L) D-sor b phonylethyl]-4-

meﬂtylZPDWthtan(SJID&nalOObemzﬁ»a@Hf/EDHmulaaflz1 (s,IH, vinylic
H. ) . (Mlting range of analytlcal sanpl e,

145, 6-146. 3 C
4- ( FQ a[rglx(%e f)% m&%ﬁglﬂf %))rrg §%§? érfoy%s |11¥ triethylamine (0.2
Lt)'Wﬁsha\ﬁldec'lgﬂﬁa%ﬁﬁﬂltlﬁaﬁYdé (‘i“7”9ﬂI ?) 0 b@[‘ ﬁﬁﬁ’és? af gﬁﬁbfﬂ%&ﬂﬂ&;@e

m xture of conpound of Fornmula V (10
(381831 93 13rfrnt)1|68)eff hy reanfierem{xguz vuaS)sutmsteéddmﬂluK Horzabobii §ihours. At

bram.de (17.94 q

et badion; nengaSd by S 8 r3Mepamonitosios by HRLC.

tridt @GR v d¥i r¥hbi @l WRiRr fodBtRICHreduicd THRfsblid sd ObtaimbeWas Bissolved
hours. At the end of the reaction, as indicated by TLC

in gfhy rasgiets @ Storfptewechby thy adtion of de-éqrigadanitere ORdsl). The
or%\gg%glﬁs > oF%tergn 5&)@%?§djalﬁrtﬁg g(ﬂ[e%m ﬂé@@r @94 \!vgshgg w%.jﬂte%}n ggetate.

The combined organic layer was washed successively with de-ionized water, acid (e.g.,

10% hydrochloric acid 0.2 L), base (e.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
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.

Yield: 156 g (0.93, w/w); Melting range: 168.5-170° C; LCMS: m/z (M+1) 476.21
'HNMR (CDCls): 8 1.15-1.18 (d,3H,-CH), 1.22-1.25 (d,3H,-CH3), 2.96-
3.02(m,1H,CH(CH3),), 3.89 (s,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).
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in ethyl acetate (0.75 L) followed by the addition of
de-ioni zed water (0.25 L). The organi c phase was then
waepanssed and the aqueous | ayer was washed w PET/E820§0/054154
acetate. The conbi ned organic |ayer was washed
successively with de- |on|zeduyater acid (e.g., 10%
hydrochloric acid 0.2 L), base (e.g., 10% sodium
I )

- Yol ale g vvlth added actlvat ed
charcoal 7 5 8 and brought to reflux. The hot
sol Rivaba awd§44 let @ |4é&i nmhﬁdi) wae addedi td geniwase oas bandpaving ot

sol V&R st er
Fofty }1QOYE P oals DRPG MR -6 i sl B 3 iogan4-v11-
acdtiR@ckolbudyltRlet oPFeeiupd Val @d7 9@@ 0f50b h@y1&9 in Jd1eens OYdtdn of

was slurred with hexanes (0.4 at about 40 C for 1
hepipnca fRlucigsing ittraby digfurgmin *é?? é%ﬂ?c‘?f 4ikid (@PF &d- Trdgpction mixture

Wa¥ L) toaa%ogtbﬁ ullss0 0y ?%r LGP &Etm]eqx/&s 20B8RAYS about 0°
ours to give 't epro of desire qual i
C Md@ltld'ed hﬁ&h@pﬁoﬂu&i}xredl\}ﬁﬁﬂ)es th: picoipitatad @Etiduﬂ:ﬁ@aéﬁlle?@d &hd washed
egiqles § Thg yﬁ%ﬁwé&drte& nglppr(\%c)g%lrﬁ)(korg%ar} atla?)ogif 51 08°C to obtain
the?deggédgﬂlok{lagH( CH 3)2), 3.89 (s,3H,-0OCH 3), 4.54-4.56
COCH Ph), 5.33-5.36 ( 1H -CO-CH CO ),

7 01-7.99 (m 14H Ar-H and -NH). Exanple 4 : Preparation
Yigfl: Mt il 0% (/i LCASt (ndd M61)7MB-X; Melting range: 158.8 — 159.5° C; 'H
NMR(CDRUL) 0 YI- - 000 €, VR C2t,CH,-), 1.30-1.36 (2xs,6H, >CﬁCH3 , &
rn ﬂH%Id‘BIJC}L» %&gémagetﬂery' 1.£4 d@\% Befcdal)! )uprs@nhﬁrm OH, 2CHBCHS),),

25 Z @Hr 3
vg‘(-gé e)n e%si%ab‘%s_% 185 M éi‘%&é"r%ni% 4ln)9)§H@NCﬂz)

(200 g, 0.421 nol es) and
[6 (2 Amno ethyl) 2,2-dinethyl -[I, 3-di oxan-4-yl]-
EX% fel £ ﬁ@bé}latlcglu(;fy h( ﬁ%t@f [(9R, SO ?erlv!)ﬁtoﬁvléjoxgetgvl) 2.2-
dirfer¥121, DR 4L S MENT 4 AYS BRI f‘?s%%‘?zl 458 ANy 9{)1‘?01-3-
V”ucgg)u?] %u l%’%&@@%ﬂ?ﬁ%iu&or about 28 to about 35
hourSgdlumhhe cﬁoeg&e % o§1 mmla)l(rte(%S V\%Saq SO n‘?(\j}vats %d %otgta solution of

compound of Formula VIII (425 g, 0.596 moles) in acetonitrile (4.25 L) and the reaction

ES

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
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.

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(CHzs), &
m,1H,>NCH,CH,- merged together ), 1.43 (s,9H, -C(CHs)s), 1.52-1.54 (d,6H, -
CH(CHz),), 1.64-1.68 (m,2H,C-5 -CH,-), 2.2-2.4 (m,2H,-CH,COO'Bu), 3.6 (m,1H,-
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C and stirred till the product precipitates. The

preci pitated product was filtered and washed with
Wheoanss9q 1 L). The solid was dried under vacRCiB2006/054154

(1 Orbar) at about 50 OC to obtain the desired product.

Yield: 210 g (1.05, ww; LCN@ mz (M 1) 713.2;

Nblting range: 158.8 - 159.5°C, 1H NWR (CDd 3)

5 ﬁﬁ@@%@@%&@é& 559 Ffognonci

69(7 2-1.54 (d, 6H, -CH(CH3)?2),
1.66(m2H, C-5 -CH2-), 2.2-2.4 (m 2H, - CH2C00 | Bu), 3.6

( m lA'ﬂzerna%l?’@d% h%drzﬁﬁb | Hs gq4 INCJEI(O n%ln lzl%vaé gd((e% t§ i solution of
coﬁp@.mdhf%rmmal\lﬂﬂ{ @00 g, and mdllbsl)) in Enaxtpte@fﬁetrahydrofuran and

gl%%%ﬁ{ 3& #J%)o%ﬁ*ft&%( g'aﬁtlét}(%lggétwégaé sgrred at room temperature (30° C) for

abélit eL0Wdurd. . BN xdied wekd distilled at reduced pressure and cthyl acetate and
et hyU-5- (4-fl uorophenyl ) - 2-i sopr opyl - 4- phenyl -
wapgr yﬁi Ay @harg:d lylldler Huripg nsftlopmammp@i)abm ZBheorgeiid pbisc was separated
ancf Wflgﬁ'lefi Wi h sa%? g%]{l darng)élils% Ib(len 1’118, rlaf t%at opr%ca ¥e]1te %v?smﬁ ﬁ%red. The
pH\dflthe 61@215c @has@ veBGdimtedsd 5136 a@tﬁtm% Itdeltlb acid4oRbioh hnd@nd

the reaction m xture was stirred at about 50-55 C for
subgpgipntly veshesivigh dopnizedarateigmdriisarpanatapedutiogoThg ofganic

t

Vol ¥t ferdRePEaRcl HRS e e Qall bl @filegd with
hexauts tolgiee thelsbldd walsich enfifterdet andad/aelmd widshednas. tThe solid was

e-i.aqnjzed water d acetonitr ryde product
fu’gﬁf i1 g aguur (0aabarha; Hg&iﬂ Lefos gb%té%e#rﬁo e;qtafrbﬁhe
deggﬁgﬁmﬂwhour. The reaction m xture was cool ed to about
and stirred for about 5 hours till the solid

Yigde60 gi(0&t edvronpl etely. The solid was filtered and

washed with denatured spirit (0.42 L). The solid was
Extiutplelte rPrépdretbnustder-buad War, 6§ 6nia)(4alucadishehy 13- (¢[4-or
(hy RO £h I DBy AnfRS 12daibdr®)-S188 bfodd|-BrReal . H-X1@bIdl-y1] ethyl} -
2, 34 &RyI91, @Odlzﬁan-%l’y)a’ceﬂa% FothglaGMH ) 699.3; Melting

range: 239. 9- 241, G
A solution of a compound of Formula IX (100 g, 0.14 moles) in tetrahydrofuran

(0.7 L) was heated to about 40-45° C. To it was added boron-dimethyl sulfide complex
(BMS complex 2.3 eq., 2M soln. in tetrahydrofuran). The reaction mixture was stirred at
this same temperature for about 5 hours. The reaction mixture was cooled to about 20-25°
C and to it was added methanol to destroy excess BMS 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
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
NMR (CDCls): 6 1.03-1.06 (m,1H,>NCH,CH,-), 1.30-1.36 (2xs,6H,>C(CHs), &
m,1H,>NCH,CH,- merged together ), 1.43 (s,9H,-C(CHs)s3), 1.52-1.54 (d,6H,-CH(CH3),),
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NVR (CDCI3) : d 1.03-1.06 (m| H,>NCH2CH2-), 1. 30-1. 36
(2xs,6H, >C(CH3)2 & m| H >NCH 2CH2- nerged together ),
wWa@223/084890H, - C(CH3)3), 1.52-1.54 (d,6H, - CH(EFDO)B28)6/054154
1.64-1.68 (m2H, C5 -CH2-), 2.2-2.4 ,2H - CH2COOLBU) ,

3.6 (mIH -CH(CHs)2), 3.7(m 4—| C 4 >CHO) 3.8
(mIHC—6 >CHO ) , 415417 m2H>NCH2) 6.97-7.92

h AT e h¥ﬁr | BFL),), 3.68
§§ %ﬁé%%%ﬂz&g 9%99? 47 (s.2H, -
&-%f tzét(F’a}r%ﬁélﬂlﬁ‘P%n met hanol (1 0L, 3:1)

and the reacti on nm xture was stl rred at room

te (

vor a8y dret g e e el bl E88aned qproy e
ex@@bBMSacreﬁlﬂé;elsanbh cviatl @ distitldtjonamdegedudedgeesssicits redmge the

room t.enper at The organi ¢ phase was separa
VO@HES 2 AU} W(ﬁ%lqueéi te attﬁplaﬁ@lenmnneﬁweu kﬁc‘@tlc Acid s added

to fMRLELCHBH n{l%l;e eﬁ&?g:évﬁhtl E}ﬁ%ym\%oﬂdl lah & HEShniZdAGvRYE. AfhelrB tion

organi ¢ phase was ad -6 wth 20% acetic
mlamrajwsbﬂlaatqddn refhok mdb@bque hydirxbxmlashmgew Tthie rokestion miizde was

St F et oie on festinvan 20130C o Je AR rSdmitarion gf ghe solid

prdd'ﬁ@t KasdhdMe A¥esed dd WaRALE it 4l Rixagsan @lﬁllé@ls%f(@ylt 41&hol and
solid, which was filtered and washed wit h hexanes. The

watss| Te muﬁmqwﬂn@ﬁirwwrmdd@dewwum(mmbﬁﬁ@ﬁ $OE for 7-8 hours
an(?%oéitem fll(l)C(rE so(t))og)!tjame?iohours\%? rtR e&%{ltn éhe desired

Prepar ation of fe/t-butyl ((AR

Ex8ibtc6r (Brepatidhe &l (BRI SPRMY-(Rfiflolobhdryl Ay Juakydmkhiéthyl)

ph&REMhino 84884y 1 £ 8 Qﬁ%vl '35pHeﬁ§lpf}?.ﬁ5¥hof31 PP Y lihyvdroxyheptanoic
acid THRW e Qb of Pdrmuft XY! - 2, 2-dimethyl -

6 droxan- 4-yt) acetate of Fornmula X A soI ution of a
f. F .
C ot PR BrisRRid T % Byh A R S BB b = Apmagund of
Foﬁrﬂulhb( ws% edﬂeqlncn@s?/l a 9o 108t RYdterd W i ctigine Pa t@%at%y@l\@uran (1:1),
S

ol n. in tetrahydrofuran)
0. lﬂé écan@@m mmpqyat@rq,véglegpaqtlpg dnizture 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).
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.

Yield: 22 g, (0.88, w/w); LCMS: m/z (M+1) 645.2; Melting range: 144.6-146.1° C; 'H
NMR (CDCls): ¢ 1.20-1.24 (m,1H,>NCH,CH,-), 1.40-1.45 (s,9H,-C(CH3); &
m,1H,>NCH,CH,- merged together), 1.52-1.54 (d,6H,-CH(CH3),), 1.62 (m,2H,C-4 CHx(-
CHOH),), 2.3-2.32 (d,2H,-CH,COO'Bu), 3.56-3.59 (m,1H,-CH(CHs),), 3.72
(bs,2H,2x0OH), 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,0OH), 6.87-7.19 (m,14H,ArH and —NH).
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this sanme tenperature for about 5 hours. The reaction
m xture was cool ed to about 20-25 C and to it was
w@eadwegs4seé hanol to destroy excess BMS conpl ex. PANEB2006/054154
organic volatilities were renoved under vacuum and the
resi due so obtai ned was dlssRived in ethyl acetate.
The organlc phase was successively washed with
de- | e sodi r :
ai s RS el i alah e &G080G 24 abiiid Sp pefhe subiected

to i@ hydralysBQn @niiRerslettcfrat dps e inctlahéll Rattr (B$:123 Lt) at about
soI d. The solid reaction mass was slurred i n hexanes

50ndn picpense o8 INTHe (Broomedar capivoripnatiout | vawusy 3iEadeshige desired
f
coﬁﬁg&gﬂm& %&@Hggaﬁ"ﬁ? ?eé%tg%?ﬁ{%t It 3\8 é@&éc?@(? gf.'ltgg’oﬁlu ;Eg‘rbgﬁhcie

e nex
(1L9V; 0. 1 olcrar) th6 BEadic \M}itild:sngere aigitied k23ing HtBid 60T of the

H NVR 3) d 1.03-1..06
tord rgRton g Y Toaﬁhe Seschen gysug ‘g%% a:rdw R by gelpxancs (2

L) El‘i’cgﬁfb}_ﬁb%fed)to a%en%re(tﬁve%f'ab&(t@b‘ 153} é)for é!bo%tzl iiOéA The reaction mixture
1.66-1.67 (m?2 2-2. 4

wags Bidn- c@bﬁmm C a@i §8radmt Ithifs te@l-ﬂ(eﬁa%u@)f@) qboﬁt Baour for complete

pre&%?r? ) "?]@e;p(%ggig} ’(591%5%12@&3/4 ?il'%}éi@ngﬂa(sgecbﬁith water (0.2 L) and
he2RCHRAH)). Ph8901i4: Alaifd® déir¥dRindBdvacth-(20 mm) at about 60° C for

Alternatlvebﬁ/ the reaction mxture after quenching
abeyt Brhomest néialsl: 083 (#ést-r oy t he excess BMS conplex is
subjected to distillation under reduced pressure to

Exaﬁgtérgﬁ ,rr%gargt%na(gfl,( Bﬁsﬂh 7 ?Zr(q ?\luqno nyl ég-l !ﬁg%@?%tﬁg?gﬁ[gﬂ
phenydl araina} caghomlles wapronvlAddhaylal H-Oyme by -3y SeUvdroxyhentanoic
acid hemi saliwm sgiraf Formula Iy eact i on ni xture was heated to

reflux and cal ci um hydroxi de charged. The reaction

mi X tAusodutigmso ffai dotrgrorild bibForamudh XheEo K g,10tG93treoley) i m@lthamgl and

t 0:.25 t he reC| itationof th
tefsRafiabien (-3 b der it B dRy R BihG” et ol Bitfhee was
codlkd 50’100'@ efl sbRABh @Ph’ddlﬁh%ﬁfﬂxu&r‘(@N\/@ﬂ 8dln., TReqPHeAWHE® the

obt ai ned was dri ed under "vacuum (10 nbar) at 60 C for
reagtign motings aaddha lsmpgedire ags p@bdlm\ted te exesie dPhe duniag addition.

Th%l g%’%tugt%#tﬁ% \{/]e}ef 3#1 ﬁé ?@rp bou urf at ab<01F1>{ ?Jﬁ 6{@; Jbs S&V?Iﬁ[ S then

removed under reduced pressure. The sohd 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 vacuum (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 (CDsOD): § 1.36-
1.39 (m,1H,C-6 >NCH,CH,), 1.46-1.47 (d,6H,CH(CHs),), 1.51-1.53 (m,1H, C-6
>NCH,CH; merged with CH(CHx),), 1.67-1.68 (m,2H,C-4 CH,(-CHOH),) 2.22-2.32
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phenyl] am no) carbonyl)-5-isopropyl - 3-phenyl -

H pyrrol -1-yl |-3, 5-dihydroxyheptanoic acid t-butyl
W@ga0e1054896 For nul a XI Hydrochloric acid (1IN, agPGDIB20)6/054154
mas added to a solution of a conpound of Formula X (25
g, 0.036 noles) in a solvent ystem of nethanol and
tetrahydrofuran (1:1), O. 125 at roon1tenperature

SRR e

volatllltles under reduced pressure. The residue so
obt ai ned was taken up in ethyl acetate and tol uene (

1: 2 Algrgtivgly, tiaeompeent of Fotmmsla Xa$0wa8Had nmles estsirelstdyofuran

t.h d R
i Ged WAh 0 S e STy Mo SOl s iesenspgf sodium
hy&okidd (0ktagisoed . 2vV&ys) ot ssdued-3 ibuhexaneutd0° aborte séBeht f or

about 1 hour, followed by coollng to ~ 25 C and

tetfahyqrofiramiyas thee reeved ustaicAegdniesseeiaad theigadus ke in

oty gl wter AL Shelagl s MR Loty Y e addiBh frockc Fas

sephﬁ#e@a%@a@e@w1ﬁHtNVBce(tﬁE)CIB)thls adue’bug Ceydr Rds {duel IdaleNGHacetate
© ﬁﬁ&% é‘adﬁtréﬂgme e 2 diSisa froduet pree EfcemateéH( emhep@flplt%@roduct in

w0y B By 3 g R

1:1(andl tdtyCatdd h@HOKY], anBso83(0(Uh thél, %6) nd-(BEIGHctiod ndFture was refluxed to
.4.14 2H, > 2-),, 4.57 2H, -Ph , 6.87-7.19

Aisp S AR o o it e P e e bl epBRdog emperatue

(23-90° Tt @Ad & s(tl%qgg FheP iR YR ESI-s@NoRnHdusd B B&HhRMa I frecipitated.

acid hydrolysis in a mxture of tetrahydrofuran:
Thepradapiovas tgared agdiwashed thhLettl)yl acetafipodhe prpdac \ﬁas dried under

v B0 ST o0 R R Bt 0 el e difed

cotB@@id FFoffin¥laUl ®ay\6istaidibé Ellﬁ‘d’l%daﬂ/ﬂ Wik stk duinthéca rptmm& Bne
(15.96 g, 0.19 noles) and t he organic vol atiles were

singlegpeiph anyigentlyn ge-bBIsiamereious dormt pleconyroand pE Ky [ Thus, to a
solﬁﬁ!)ﬁj OFthe I-Eﬁmh&ﬁldrcﬁ%&ﬁﬁ 1@§‘g¥fn%n¥‘@§n&?%i‘)%s%ﬁéﬁ butylated

acetate exan
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 ethyl 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



L) and subjected to a tenperature of about 40-50 C for

about 1 hour. The reaction m xture was then cooled to
wo-2870838and stirred at this tenperature for abRCE/IBR2006/054154

hour for conplete precipitation. The product so

obtained was filtered and washed wth water (0.2 L)

and hexanes (0.4 L). The solid obtained was dried

un 20 ut 3, houts.
holg-s g? %ffo gctggc? V\yw@@é}ljg%ﬁa(fg% desglggﬁg?léy] lld( R fiftered and
Wa51|fé‘d7w11ﬂl?et(1§11- afdetdt&f (‘D)QHGD)V bycked dry E(Ifd“ﬁlfthd?ir\(ﬂfe@mdﬂa{thé’ &dove

yl'! am no) carbonvP)-5-i sopropyl - 3- phenyl -1

corp,qh‘@%sr pield, 5¢. SFg 8.635wdwh ylfyfrglﬁy‘ﬁ@@p}gﬁ‘gﬁféh%ﬁo@uﬁ@mdescnbed above

¢ | ution of a conpound of
af@%r %Jml(i?h% Hﬁ%&%ggﬂmﬁlé i n met hanol and

tetrahydrofuran ( 1:1, 0.3 L) was stirred at room
tenperature. The reaction mxture was cooled to 0 C A
solution of sodium hydroxide (IN aq. soln., 1.2 eq.)
was added to the reaction m xture and the tenperature
was not allowed to exceed 10 C during addition. The
reaction m xture was stirred for about 3 hours at
about 5-10 C. The sol vent was then renoved under
reduced pressure. The solid product obtained was
di ssolved in ethyl acetate (0.3 L); to it was added
de-ionized water (0.6 L). The aqueous | ayer contai ning
the desired product was separated and washed wth
ethyl acetate. To this aqueous |ayer was added cal ci um
acetate solution (0.66 L, 0.6 eq.) and stirred til
product of Formula | precipitated. The product was
filtered and washed with ethyl acetate. The product
was dried under vacuum (10 mm) at 60-70 C for about 10
hours. The product obtai ned above (50 g, yield 0.833,
w w) was dissolved in nethanol (0.245 L) and butyl at ed
hydr oxy ani sole (BHA, 0.05 ngl %9 was added. The
solution so obtained was filtered and evaporated to
dryness under vacuum (10 nm at 40-50 C to get the
desi red anor phous form of the conpound of Fornula I

(44 9).
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Over all yield: 44 g, (0.73, ww),; LCVs: mz (M)
589.1; 1FI NMR (CD30D): d 1.36- 1.39 (ml| H C6

WONOHRSIN®) , 1.46-1.47 (d, 6H CH(CH 3)2), 1.51- 1PGBIB2006/054154

(mlH C6 >NCH2CH2nmerged with CH(CH3)2), 1.67-1 .68
(m2H, G4 CH2(-CHOH) 2) 2.22-2,32(m2H, C 2 -CH2COO ),
3.33-3.37 (mIH CHCH 3)2), 3.64-3.65 (mIH C5

3.89 (mIH C3 >CHOH), 3.99-4.06 (m 2H, C 7
wE

51 (s,2H, -PhCH2OH), 7.02-7.12 (m 7H, ArH),

1. 7. 20c rhetBbd OfhrakinAr3iR), SRY-742=(4-RDrdpheryl)-ALikdpropyl-3- pheny124 [(4-

Al ternatively, the conpound of Fornu

0.1
m)l Bgqroxy megiil ahg aminoaerraeny | ldeyre | zﬁ&%@aﬂs@ydrexn-thtanow
tenperature in the presence
of sogﬁ%ﬁﬁﬁagpgiﬁgxﬁgi gghsol 1.2 eq.) for about 2-3
hours at about 30 C. The sohNent tetrahydrof uran was
t hen renoved under reduc-- pressure and the residue

taken up in ethyl ter m xture. The aqueous
=<d product was separated and

| ayer cont ai ni ng

washed with eth et a To fHi sPdquous |ayer was
added cal ci um acetate (ON br-rt g+ The
desired product pr#0|o at ed. To the precipitated
product in aquesd W ut}an was added ethyl acetate
such that the hyl acetate and water is 1:1
and butyl at ed hydr oxyl anisole (0.05 nmol % and the
reacti on m xture was reflu¥ggm;p di ssol ve the solids.
The hot sol it on was filtered and allowed to cool to
roomtenperature (25-30 C) under stirring when the

desph@thacautkally Qlecgpamoundit9f fiarmudeatitalBr eatdqebtableedsolvates,

The product was filtered and washed wi_th ethy

ac epaltyaﬂorniWepr@r%% tStOFRESMIrD dauiPreic fpa@éul?h%ms #h§ metabolites
55- f& .(yield, 60 g, 0.75 ww). The

des??x%ﬁéoégﬁﬁﬁé'og%é% Ul a I, was obtained above, and
was (4)r earedtifigia tdv@pouinal | rF@dmIla Ibwith wi cogipeumbe PiFormula 111,
consistently, i.e., the anorphous form of conpound of

Formula | . Thus, taena solution of the conpound of

Formula | (25 @) i et hanol (500 ni) added

but yl at ed hydr oxyl sole (0.05 nmol %, [filtered and
Fyi ng techni queyto~givee t he
erg;(ZO.S g) .

subj ected to spray
desired anorphous f

e} Formula Ill
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;

Formula V
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wor02®83489€al ci um hydr oxi de (13.8 g,

Yield: 0.82 ww, Overall yield: 0.61 Alternatively, a
m xture of conpound of Forrmula Xl (80 gns, 0.124

0. 186 nol eRQT/EBRA06/054154
tetrabutyl ammoni um bromide (2 g, 5 mol 9% in ethanol

water m xture (4:1, 0.8 L) heated to about 50 C

for about 5-8 hours under stitring. Reaction m xture

sho consu of th artin

"l Dat ol R R sRnghREel BB Y FRb A Db Sualighyisao form o
fil t;@mp@hﬂacﬁff(omﬁg\ﬁ) The filtrate was cooled to room
tenperature (-25 C) and charged to dei oni zed wat er
(2.4 L) under stirring. Thagprecipitated product was
filtered and washed with s 0.16 L) and sucked

dry. The wet cake was refl ‘ et hyl acetate: water
mxture (1:1, 1.6 L) tillg, sanpl et e di ssol ution of
solids. The reaction nlxhur- 5 cooled to 25 C under
stirring for about 2 af Nord the conpound of
Forrmula | of desiP lioy.oThe solid was filtered
and washed wth ethy acetate (0.32 L), sucked dry and
further dried under the abewea\wonditions, yield 50.5

e b bedt it e prippind oHE B yPoith See gt LT mula VL

Formula | .We claim 1. thod of nmaki ng 3R,

5R) - 7-[ 2- (4 quorophenyI) -isopropyl-3-pheny|-4-[(4-
hydr oxy nethyl phenyl Q

ami no) car bonyl ] - pyr < | hydr oxy- hept anoi c

acid hem caIC|un1%aIt of Fornula , pharnmaceutically
accept abl e salts, pharpgmgeamutvical |y accept abl e

sol vat es, onnDrphs pro drugs, stereoisoners,

tauﬁbﬁ%@ﬁbefﬁﬁﬁﬁmer wWa VAN net abol i tes t hereof
t he nmet hod conpri sing: (a) reacti ng a conpound of
Formula Il with a conpound of Formula I1l, Fornula I

la of IV (wherein Ris

Forﬁb(@ Y

OtBu

to forma conmpound of FgkQ
al kyl, aryl or arylal ky

D¢y
-

N
O
o=,<<
Formula VIl

OR

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

Formula IX;

/N
O
o

o} Formula 1X
OH
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(b) reacting the conmpound of Formula IV with
benzal dehyde to forma conpound of Formula V; (c)

WO 2ae54886 t he conpound of Fornula V with PCT/IB2006/054154

4-fl uorobenzal dehyde to forma conpound of F Fornul a
VI (d) reacting the conpoundmpf Formula VI with a
conpound of Formula VI, o oo NL ALL ,OQBu Fornula

f h :
dept Bt ectid e SRR o7 SpRUTHi R gt 4 cdfhquge g Formuta x:

conmpound of Formula I X; (f) reducing the conpound of
Formula | X to forma conpound Qf /Forpgula X, (9)

de9 forma
conmpound of Forrmul a (h) \cghvertyn e conmpound of
Formula XI to conpound of \Fo wher ei n any
purification of prodd 6f "the steps (a) to (h) is
carried out w thout TONL chr omat ogr aphy, and

the reaction in step (h)™Nnvolves a one-pot conversion

of conpound of For nul | Yo the calciumsalt of

Formula | . 2. The p £ss according to claim1,

wherein step (a) invglves reg&hh%g(in tol uene. 3. The
process according to ehaim1l, erein step (c)

i nvolves triethylam ne. 4. The process according to

claign 1, dehretetiing thdQomPatid MMFRmub RRo (i 4 Sorgftfunt 8 Formula
out in one or nore solvents selected from

acetdnindril e, propionitrile, dinethybsulfoxide,

di met hyl f or mam de and di
:tetrahydrofuran ( 1:3), ce of sodi um

hydr oxi de, at tenpera I ng fromabout 50 to
about 55 C for about or at about 30 C for
about 8-10 hours. 5. S according to claim1,
wherein the step (f) ied out at a

OH

Formula XI

(h) 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.



tenperatures rangi ng fromabout 40 to about 45 C for
about 5 hours. 6. The process according to claiml,

Wob@re54896 he reaction of step (g) is carried ORCT/IBR006/054154

10.

nmet hanol : tetrahydrofuran : water (1:1:1). 7. The
process according to claim ]2e wherein the reaction of
step (h) is carried out int ]trahydrofuran de- ioni zed

whed e bkt B SR RIRR e SrBRRTIE LR bl SRt gt

et hagi@pcrvates Farlgthg ﬂac)mlalaomr@&s AB&utafs° cabeibom hudiexi de
and a phase transfer catal yst selected from

tetrgaa kae%m&ewdmg BRldigle, whetdiPRdtylABRBREEM INHEREENout in

sul fate, tetrabutyl ammoni um t hi ocyanat e,
t et mmemyl setrabpidnofureetwatéd (Ao bbor at e,

benzyl tri butyl anmoni um chl ori de and

.tet ffaak)iqpbssrmsmkiﬁrgi torldnal li, déicreth thEhreacpoooestsp dodocatingout in

to claim wherein the re on of step (h) is
car ft y%rﬁfuréli P Wﬁtl%?]e angl ng from about 30 to
about 50 C for about to about hours. 10. The

- pr 0d 88 BrosEWFEENTABL LR clémaﬂwherelml@rr@mﬁwpwé stgp it garged out in

st e@th(iﬂc)l.vlf&eretﬁﬁ5 ngscmce of calcium hydroxide and a phase transfer catalyst
selected from tetraalkylammonium halide, tetrabutylammonium hydrogen sulfate,
tetrabutylammonium thiocyanate, tetrabutylammonium tetrafluoroborate,

benzyltributylammonium chloride and tetraalkylphosphonium halide.

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.

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



