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1 PROCESS FOR PREPARATI ON of (3R

512) - 742- (4- FLUORCPHENYL) - 5- | SOPROPYL- 3- PHENYL- 4-

[ (4- HYDROXY METHYL PHENYL AM NO)

CARBONYL] - PYRROL- 1- Y1 4- 3, 5- DI HYDROXY- HEPTANO C ACI D
HEM CALCI UM SALT 5Field of the Invention The
present invention relates to processes for the
preparation of (3R, 5R)-742-(4-

f1 uor opheny1) - 5-i sopropy1- 3lphenyl - 4- [(4-hydroxy

met hyl phenyl am no) carbonyl ] pyrrol -

yRROSCESSH ORARERA RATIONGf(3BCIR)- Mbﬂ FRUORGPHENYL)-5-
BISOPROPYL-3{PHENYLAM-4 (M- IADROXYMETHYL PHENYL AMINO)
CRRBUNY{(A-PYRROLFHYY-B)S-DIHYDROXY I HEPFANQIC ACID HEMI
[ (4-hydroxy nethyl phmcnmrsm)m

carbonyl [ -pyrrol - 1- yII- ? di hydr.oxy- hept anoi ¢ aci d
heni cal cium salt actfeldafthednvention ~ o¢

3- hy dro§é 3-nmet hyl gl utaryl -coenzyne A (

r EifURtesgaEnventiop é‘ﬂ%tﬁfh@ rEdesgey 59T ike lerﬁléarﬁtfﬂnr@% -)LB)a7r[2 -
ﬂuoro;ﬂ%ﬁ?l?%%(g)r&; yl< @tlﬁlleﬁf]lt@ TQlhy 8 théthyl gheny %ﬁlflﬁﬁ) cﬁfbonyl]-pyrrol 1-
I pi dem’c and hypochadl est'erol’em ¢ "agent
yll-3 Sdch ylrexyebeptanoR@FidhentiicalaiumsaltNo. 04/ 106299.
15Car di ovascul ar di sease and its associated nal adi es,
dysfunctions and cBatigram g Inyemtian pri nci pal cause
of disability and the chief cause of death. One

SBReHR)-T-[2-eflosrophengl) {5-isaprop - Jeptrehyli-d[(4- hlgirbxy mbuhyl phenyl

amino SRy AP T S heni e o3 Gamhgas it s aci pg hibitr
of 3-hyh&B- S‘-Eﬁeh% %uﬁMﬁQoéﬁ?ﬂ@@l (HMG@(BA)GﬂeHﬁd{asé rwcdaﬁghﬁéba@ayﬁng the

cost's erosclerosis I's characterized by t

intracelglgbgynthesis ob rhalestergl, sndstbunismeeful gsrhiynelinifemieiand bmm}h@psterol-
emic agﬁﬁ Lﬂstd%gggssg@ "‘DIL‘?F BELI Cfggggiﬁb YU/ Robsie inner surface of

eria egenera ve change to the

C ar ogasgglgru{hgeas%fl o }Saaéﬁ%lq?# Qll éuﬁsh % ftg%c%oas %\Ifd complications are a
princ1pahéa‘m&£ of disubilitp aediehe ¥hidfeduke off d‘e@ﬂ;S E()nefkpéxﬁfié %&ir @ignfﬁ&dntly
pot ensi 0 cer ebrovascul ar di sorders i cIu
contrit iPg kethisaphophysologic Brasessiisathsfasclranmls yviv s fer gegerally
recognfetl @K fhe 1€aREY HeBMSERL pf'%ﬁ-;‘ﬁi’i)&ﬁ vHihTE3e6 t8 ﬁﬁi)rﬂamy%u ihBath care
infarction are caused by bl ockage of arteries and
costs. grteri ol es by atherosclerotic plaque. Atherosclerotic
pl ague formation is nmulti-factorial in its production.
k@ttbenoeﬂ@bss tseqh@taemaed hysthe dépaisitipn @f ity selobtaneess pymefily
choles e?cw' rgsﬂéégt 1¥1 (; Ota 1I X CH10|1€nsetr§ acg Q)l“‘ QE)artelll% whli and
an rls Faé?br &1 8sclérost< an
degen@attverchmlte tesirteried) dt amwat &thbtisldaka sardiovascular disorders

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

associated diseases.
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2 The }{Ms CoA reductase inhibitors (statins)

have been used in reducing blood I evels of LDL

chol esterol. Chol esterol is produced via the neval onic
aci d pat hway. Reducing the formation of mneval onic

acid, a precursor to cholesterol, leads to a

correspondi ng decrease in hepatic chol estero

bi osynthesis with a reduction in the cellular pool of

chol esterol . 5A synthetic pfocedure for preparing (3R
5R)-7-[2-(4-fluorophenyl)-5- isopropyl-3- phenyl -4-

[ The-HMEr-Ga reductayd 1npﬂm1m;sl (stafmmisp bavedmpmowﬂ]m Jreducmg blood levels of

i.hydr ox tart oi
oL chd¥iiel, Cgldelared s piadieed B s SRRHBH- 3 sl Rtesinaie
format\f d7 4l AIBRR Ucid b predinesratRRS 161l mapcbadmﬁspdmuﬁig\deerease in
mul tiple steps involving selective hydrolysis of two
hepatwcﬂ@iﬁsgsﬂl Ibjosynthesisavith aFrdupténTeinithg eedlulst pool wfabq!?%% of
nmethyl ester in the presence of tert. -butyl 10 ester,

o yitletic ProcsAurgifer prepaging mlbé&ﬁyﬁr@efémmph@m) Priserrapy-3-
|
phenylg{( géﬁ%@%ﬁgg )3%1 r#ﬁgl?g[?gﬂﬁol) gwgﬁpﬂy h??gbi R0 355 4Ry &Bx Rhéptanoic
acid hempicalcinne sagns beénvdiscldsed aePdT Phblination No. WAhH/ £06290Fer vy

| t A dj i ded

aforem3pyicndd pLabAAle PSR AHIPIY Se0s Yy Selp e PSR4

chemichfly Simiia$ AicaeAlitids B! &rynfoifsls &f(rﬂethyl@m@m th@praydnce® bet! -butyl
am no) carbonyl] -pyrrol-

-yl] -
ester, anp mgdyeton with m@wauberoa&d@dm e Izraseecm igdine onyith bprgge dimethyl
sulphlcﬁ%oﬁlbl? Injg Jngﬁ/@ géé{ggﬁk Qr?cp 291 %ﬂdr}go@ﬁfet éeﬁg\h% hence difficult to
I nterme ereln are provi ded processes
handlewhi ch are S|nple and econonical, avoi d the use of
expensi ve and air- and noi sture-sensitive reagents,

and avoi d sel ecti veSimmaaglof shesinedntiont hyl 20ester in

the presence of tert-butyl ester. Further, herein are

ARt dingdy, e feiie &8 Fovided proRsies e pieating (3K, SR)-GqQH@Lﬂ’tdrophenyl)
of Fornmula | Forrmula I 3 which processes conpri
5- isopropyl- 3-pheny1 -4- [(4-hydroxy methyl phenyl amino) carbonyl]-pyrrol- 1-y1] 3 5-

dihydroxy-heptanoic acid hemi calcium salt by using synthetic procedure incorporating

particular intermediates.

Further, herein are provided processes which are simple and economical, avoid the use of
expensive and air- and moisture-sensitive reagents, and avoid selective hydrolysis of methyl

ester in the presence of tert-butyl ester.

Further, herein are provided processes for the preparation of a compound of Formula I

. -
[ OH OH 1, Cave

Formula |
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(a) reacting an amne of Formula Il wi th nethyl

i sobutyryl acetate of Fornula H NH2 Forrmula Il to
forma conpound of Fornmula of IV (wherein Ris a

hydr oxy protecting group, for exanple, acetyl,

benzoyl, tetrahydropyranyl, methoxy nethyl, nethoxy

et hoxynet hyl , benzyl); b) reacting the conpound of
Formula 1V with benzal dehyde to form a conpound of
Formul a V; ForrnulaV c) reatting the conpound of
Formula V with 4-fl uorobenzal dehyde to forma conpound
hidh processes goiprise: Formula VI 4 d) reacting the

TR 20 T PR Bnith I mBmSPITBANIh Qe B Rud

R
(0] (o]
>/“\/‘ko/
Formula lit
NH,

Formula li

to form a compound of Formula of IV (wherein R is a hydroxy protecting group, for
example, acetyl, benzoyl, tetrahydropyranyl, methoxy methyl, methoxy ethoxymethyl,
benzyl);

o 0

Formuta, IV

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

O

Formula V

Formula V;

c) reacting the compound of Formula V with 4-fluorobenzaldehyde to form a compound

of Formula VI;

Formula VI
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Xatll 0 Formula VI1 to forma conpound of Fornul a
VIIl; Forrmula VIII e) subjecting the conpound of
Forrmula VII1I1 sinultaneously to acid-catal yzed cl eavage
of ketal and hydroxy protecting group (when Ris
tetrahydropyranyl) to forma conpound of Fornula 1X;
Famul a | X O subjecting the conpound of
Forrmula | X to base-catal yzed hydrolysis to forma
20conmpound of Formula X; an8i Formula X (wherein,

MeLi, Na or K) 5 g) reacting the conmpound of Fornul a
X) wéactingthe sgmpownsl of Formile V1 efithcadompermdioFamala VIIf or m
a compound of Formula 1I. This process may invol ve
one or nore of the foll owmghgs f ematures. For exanpl e,
reaction of an am ne Q#“Féhﬁ5k§nll can be carried out
in the presence of one or™w#r'® organi ¢ bases such 5as,
for. exanple, trjigth 1ne, pyridine,
°§“§VH§”@W@B$8LFWBX%$thxtures thereof, in one or
nore aromatic setyents, for exanple, xylene, toluene
or mxtures thereof——In another feature, the reaction
of a conpound of ) arried out in the
presence of one or ph as, for
exanpl e, piperidine, ¥ Ior m xt ures

t hereof, one or nnreiorg

exanpl e, glacial acet benzoi c acid or
m xture of organic b

Formula vill

e) subjecting the compound of Formula VIII simultaneously to acid-catalyzed cleavage of
ketal and hydroxy protecting group (when R is tetrahydropyranyl) to form a compound of
Formula IX;

OH OH o]
/ = N/\)\/k)‘\
OtBu
H ~
Formula IX

f) subjecting the compound of Formula IX to base-catalyzed hydrolysis to form a

compound of Formula X; and

OH oH om*

F
Formula X (wherein, M=Li, Na or K)
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10 and organic acids, in one or nore solvents such as,
for exanpl e, hydrocarbon solvents (e.g., hexane or
hept ane), hal ogenated sol vents (e.g., dichloronethane,
di chl oroet hane or chloroforn), aromatic sol vents
(e.g., toluene or xylene) or m xtures thereof. In
anot her feature, the reaction of a conpound of Fornul a
V can be carried out in the presence of one or nore
catal ysts such as, for exanple, sodium cyani de,
3-ethyl-5- (2- hydroxyethyl) 4- et hyl thiazolium
k) aercting thecompoynil & FotrBgla Xhyith ex yquechyd Jolutioneof laglrium acetate to
tth}n%%ﬂn &n%rbf%rohﬂlﬁ% r mxtures thereof, one or nore

S,

gani c ases for exanpl e, triethyl am ne,

r.idine or ures ther L a.sol vent
?I‘éwrpfeéﬁ gy Tt % of M & i TG , b Grgpple, eaction
of an @G FormPladl & HeWadied At MaRE prefedicd of or¥RSrMadRe brganic bases such
et hanol ropanol ,  isopropanol or water), ethers
as, for ggargple, ta?tgxlawmr pmlmeawo%xlmeémmm orFixfypsiferepf insejre or more
omaﬁ@so‘Nb ¥shﬁ{r e&ﬁ'ﬁﬁlg M§lenk r}Slugﬁ thi3fur&d thére6 rIHQH&ﬂerqgature, the
ornu carried out I n the presence of
reactiop 10§ agompmmd of Fgemile ' candbe saniéd @ in fhe pressuze i ene or more organic
val i.c aci t ol.uene . sul foni ¢ aci d. Xt u
bases S e 631 X ISP HEI o P oind rinces e more
organi@AGAPLE a$ PbrekRinple( Sladlal ackid £EorHBentait QAR mixture of orgamc bases
hydrocarbon solvents (e.g., hexane or heptane), ethers
and orgamicacidst itang ley thousf sl vents suéhossa fos epample diydyacagbon éplyen;w (e-g.,
hexan r)flteﬁtral?eﬁdl[lzﬂ%rﬁoxgl/ S(%lp%n?pget h edichl&gﬁlgﬁag?e, rdpsﬁlo%e g%? ?lﬂf)roform),
aromatkeosolnents (¥/gl, koluane obeylene)ror ﬁﬂxtﬂtet thel‘edfhh) zmoﬁ&e fsamrc;fthmecmn of

or m al 5aC|d such as, for exanple,
acomnwaﬁm SR %ff I ihe Presencs of AYeiPiInegicatalysisguch as, for

exampléIr soWiuth dyddel bfeﬂl“y@fs @ l‘i‘ycﬁ’&@re@n&l)[mﬁ@th%ﬂhilﬁﬁﬁlﬁn 5#&1|ild@%’-benzyl 5-
for exanple, protic polar solvents (€.g., nethanol

(2-hydeaxiethpl)- 4-rp¢tb¥iahmolnun oldoride) or Imp(weersg,he(reofgone or more orgamc bases
such a%, z&r A feb{n%{h?ﬂ)frrgg? % Iilh%{ RL %%xl?%{ g h%feoplﬁ(%l %lsgnttfl%% Slgpiltmn or in

one or Oforé:ﬂﬂmmksasubh(as; dor elsempler pno&d pﬁlu:t soil\mntsf(e. 8p mbﬂfanole el!hﬁnol
e or nor.e bas exa [ ithium
propangl GioB5ePHES! S ST RS o By ORLGT UG PR ebegpof. In
anothePTe4turd, e reitioR OF a chip&ihA of FoFMile VI 0hrY B aried 6ull ithe pkedénce of
exanple protic 6 polar solvents &ﬂ% , et hano
one or G PIGANIC |g¢1g§,§}§a|as, prswmpbhmyph@am 1@} ne @tlfp@pcsamd or mixtures

thereof( ﬁ1 L ofte frtnﬁ%e ?&V{jﬁ%{ Beg{g rf&r %xlgll(x)l fehgljomﬁﬁpﬁ] %/eél(rq{ ?ﬁyy{%%?r toluene),

hydrocﬁfb)on BdlRer(ts) (e 4. ,dmxamdmrhy:ﬁt)ma ethars (. g pigiraldrdpdferan) didxane or diethyl

ethe) QgBESENEA by oo Eatires M e s of efaland ooy arajecting

group 6 dongdufid oNFsralula V‘HBé‘aTnl teedrritdioat i theprefsic® bEGR! ¢ Gnd2y mineral
fol | ow ng, fo exa reaction sequences. as depicted
acids sp¢h ase fog gample hydraeh 5 agidy hydrobromic acid, hydroiodic acid or mixtures

thereof, in one or more solvents such as, for example, protic polar solvents (e.g., methanol,

ethanol, propanol or water), ethers (e.g., tetrahydrofuran or diethyl ether) or mixtures thereof. In
yet another feature, the hydrolysis of a compound of Formula IX can be carried out in the
presence of one or more bases such as, for example, lithium hydroxide, sodium hydroxide,

potassium hydroxide or mixtures thereof, in one or more solvents such as, for example, protic



Formula 1V Formula 11 ?a.?l EV, Font an >C0 H CtBu

Formula VI1l FOTIJia IX 7 (3R

5R)-742-(4-fl uorophenyl)-5-isopropyl-3-phenyl - 4-

[ (4- hydroxy nethyl phenyl am no)

car bonyl ] - pyffol - 1- A- 3, 5- di hydr oxy- hept anoi ¢ acid hem

calciumsalt of Fornmula |I can be prepared, for

exanpl e, according to Schene |I. Thus, an am ne of

Fornula | can be reacted wi®h nethyl isobutyryl

acetate of Formula H to form a conpound of Fornula of
polar sbveiftekeeg. cingthBhol, ethanol, propanol, isopropanol or water), ethers (e.g.,

tetrahydrofuran or diethyl ether) or mixtures thereof.
Detailed Description of the Invention
(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 described herein

may be prepared by following, for example, reaction sequences as depicted in Scheme I.

Scheme |
R
No/ ’\/w
Formula Il R 0/_®_ \H
NH, Formula IV

Formula it

l
— @%g

Formula V

H  OH

OtBu

Formula IX

- yZCau
OH M+
AL
0

F
— Formula X ( wherein M is Li, Na or K) —
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5 1is the sanme as defined earlier). The conpound of
Formula IV can be reacted with benzal dehyde to form a
compound of Formula V. The conpound of Formula V can
be reacted with 4- fluorobenzal dehyde to forma
conpound of Formula VI. The conpound of Fornula VI can
be reacted with a conmpound of Fornmula VII to forma
compound of Forrmula VIII. The conpound of Fornula VIII
can be sinultaneously subjeét to acid catal yzed

cl eavage of ketal and hydroxy 10 protecting group

( W38N 5]&)—17-5{2-(4aﬂuabphhmby5r moptopylt Bplienyhd-o (4 hyqroxmmemfyl phenyl
For,nmul Th f Fornul IX can be
amino) Gy e LT E T SRSy Repirgrio Seid et G 328 hEg e 1 can
be pregafed fr RRAApIY; acdHBinzAHBENEAE OFTHIS, raﬂ'l&!nﬁn%mﬁmbﬁ Ifcah bé Rfacted

converted to hem calciumsalt of Fornula

with metdy} isobutyyhacstateefriosmpda diio famaresepognd gmrmufarpftll\{e(wherem R

is the S%E as I%ﬁeﬁ %Q&IH')O h8 bordpoudiof %or%fu{lf 1 % @ﬁ #eLct&?Qlt? ﬁenzaldehyde
carrie I n“one or re arona vents, for

to formex eorppadind 0§ Femeila Vo The nempoundiof Farmata Vhaande freactedevith 4-

on c al so be car ed o the pr
fluorots A dShS e POt o SmowELE o Vi e Palnpdn O FpmT can be
reactedd¥ith & co¥8pouhd Bf FeinhilA YIediens REorRpountl of Bo@suli WEILeThe compound
The reaction of a conpound of Formula IV can be

of Fornagla IHd:a@ be simyltangougly suhjedt te atid eatelyzedicdavagepiketal and hydroxy

I
protectﬂ%ldgr R;g lté\%ﬁ%&oé m%'l) tog‘gffﬁg g?{% r\lgl?m%:f ﬁgﬁﬁeula PX. The
compodl'ld:hﬂ Emmetal’Ierandm sulijea lt@ﬁlkaln))ase aatalyatcd hydsoiyuetu ferm a compound

of Forrpa k.1 HRoSm Lty TAbmEIAK PP hoh e DY B cigm sl of

FormuRIMyFblléWing pRicBditesklddmas thds@® bf SXaheartpi peri di ne,
pyridine or fl-alanine, one or nore organic acids, for

eptRFcBon Of AFdrRine BERSrhful A1 cth B cPEOFAt n A ¢ rire aromatic
m xtures of organi c bases and organic acids. The
solvents g example fxyhm@,dnlpm nuiktuFesrthereef. \The zeactien camralsody carried out
in the ﬂrgsehgel ot?ong Z)g ngfe grgm;cpgaes,gg, igreetxﬁ y Eas_&%{h%}léﬁﬁhg, pytlﬁirne, 1,2-
ethylex(eﬁmhymhrmmtthgd therdefiret hyl t hi azol i um brom de,
3-benzyl-5- (2-hydroxyethyl)-4-methyl thiazolium
CHhe@édceion of a &in?qtdlllhé of ForedudofV cabte dafriedtiduoin aror aiososdm&nts, for

ed out esence of one or nore.or
exampfﬁaﬁéo capbgn seix ?%g {28¢ PRAeRHRk OF RAjoscartRd selfents erger
mchloﬁﬁﬁfh%ﬂé ’dldh[bréetﬁaﬁfe\b? @ﬁlofcff@rﬁl)cﬁﬂﬁhﬁé Qﬂvéﬁfs ('e"lg ‘i’(ﬁﬁerﬁror XYlefie) or
sol vent's, 8 for exanple, protic polar sofvents (e.g
mixturesethpraph| Theaedstinn ban qémlp%nanmd ouit yoqbp orsaense 06¢nq/@rtne¢r}= organic

e, di oxa trahydrofura
bases, 05kl by B R -G BBe RGF egli, Fl s ot
glacial R€etitadcid @ befrdic adid Gﬂﬁlx@liremcﬁ‘gz&ﬁ)d vR& snd dr@dnicacdip! e,
aromatic solvents (e.g., xylene or toluene),

hbhére4868 8Ma Ssthpcint of Fenthla VIaX 88 €arfled &h@ﬂﬁ@ﬁﬁésence of one or
ethers (e.g., tetrahydrofuran, dioxarie or dieth

more caialysis) fop example. spdigm; Gyanide 13-etlred- K%Jazz@rpzswt@dmﬂ%wl iazolium

bromideS B} 310 ARrdnd B EAPA lar L BoHRY 3 ARERR foreor. The

reaction cardales becactied @g i the measénce'ﬂﬁ ene:braamg:egamic Has¢safor@rample,

. dr ox rotectin r Fornmul a VI I
triethy ne, p%ane or mlxturg t}%r ¥ ina solvent%g% con&iltlon or in one or more solvents,
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be carried out in the presence of one or nore ninera

acids, for exanple, hydrochloric acid, 10 hydrobromc

acid, hydroiodic acid or m xtures thereof. The

reaction can also be carried out in one or nore

sol vents, for exanple, protic polar solvents (e.qg.,

nmet hanol , et hanol, propanol or water), ethers (e.g.,

tetrahydrofuran or diethyl ether) or m xtures thereof

The cl eavage of ketal and h§droxy protecting group can

al so be carded out by any other cleavage net hod known
for example, prsgie polar siivérits (erg. ,tmﬁhanot ethbfdlhpropyebl.gsgpsepanolf oravater),

s SISO S RETD SRR S8t
A M B e

examplear0Mati©§ol Vents(e 30 | xXyRAE &5 toi&he)eﬁﬁdf@éa?bon%%h@ (@g) Béxane or
solvents (e.g., nethanol, ethanol,

pro
heptang)s efhers ;sea&otetrélaydmfpan) diogange diethy! gther) PEWHHS‘PQ thereef-ahe
reactloHFargéll% ﬁ%/éan%d']&ftl e {Eséﬁc\;‘ of né &erfl@r@ a%QTAEﬁis% e, pivalic
Fornmul a X canlbe gonverte I nto |ts correspon I'n
acid, phelpenecsalfonio aridak mixthreFdremdfa | by fol | owi ng procedure
known to those of skill in the art. In the above
éliﬂecelmsage\dﬁ d&etal addydfaxg praelting @g)@gﬁ atcsmpemid\,uflﬁosnula VIII can
S atal ysts, acids etc. nt i on
be carr3 O ipBE DRAHCT RLOTe St A Pl s TGRSR By rarhige &eic,

hydrob?é’iﬁl@ %01d0ﬁ§c%1)6§f& Qcid @ nfiRtufh heredfn THE‘reta@tldnthﬁ Qlsé bk chreidd out in

he art may be used. Simlarly, the reaction
one or mrmmlwm for giample, preticpalasrsolyayts bes. akifthgnal gethanol, propanol or

water),:éﬁe%rsg(ey ,qlet&{h?'&l%%aé oY (ﬁg%loé;h%gn T S?ﬁﬂesdtﬁél‘%f bﬁl@ c'le'lvage of ketal

ecific e cer

and hydrody protating gsoupican alsebeedraed sut\by lahy bthenglpavageitnethod known to
h #E@ﬁe a)gilled in the art and are within the scope of

those A invention. 9 Exanpl es Exanpl e 1:

q@%{‘@ﬁ%}%ﬂ&f%&Bglwav Yors @ ﬁ(l, ? Q%hgql&?t: 19 theipiesence of one or
more bddel ! fdF @xaﬁ'fpléf Il(ﬂlﬁﬁl m@ﬁ!ﬁbﬂfd@%ﬁ% @)Sdﬂ))ﬁ  5Btahh hPHl%ﬁMk or mixtures

amne (70 g, , equi v (prepared fol | ow ng
thereofy Hée @@@@W@lmqamﬁé@ut in Qnelge thoghsohyents4 for epgmple, protic polar

solven% %%g 2§n t}éﬁ@gstﬁ%%? q?lgogﬁr%gﬁgmp 8§\gét?1§t ethczrgg . % ?lggz.ﬂgyilrofuran or

diethylrather) dr neigjtairas. theredfol uene (600 nL) and
1, 2-ethyl enediamne (2.0 g, 0.034 nol, 0.1 equiv.) was
(ha @eshpoimdeof Formela Rechnrbelsoaveitet imonith casdspanding Iedni calcium salt

a m.xture was, refl uxed u a. Dean- Stark set
of FOHB\@ ?kf'??g}""%%ﬂi"&ﬂ“&‘nh&’”‘ttﬂ qssaggvliwthfﬂ'é sol vent was
rermv& er vacuum The crude roduct 10 vvas t aken

emes  Whetespecilyg gdycing igygxtsé 8¢ waés), RASS (c_a}agﬁts, acids
etc., arérﬁﬂﬁﬁoneﬁ‘ 14 f’s t§ %9 rét%'d t‘ii%t’ otHdir }_ﬁ\%&r&@%@s, sélQ'Qﬁﬂ,)bas& catalysts,

acids eg: ,M@ge po tI@stquIIed;un-l)he at rﬁgz B sed nPdintikdyly, tbe @qa(cgon @m)erature and

3.87-3. 4 47(d, J=12Hz, 1H): 4.68(m 111
d“ra“%mf‘l(b&a%b“g% 7(32(d, J:9Hz,H)2H); 7 (S:T(d, )

‘]Wﬁlll_lzt‘he p@sént mven&on I?als b%:f':_lq described in terms of its specific embodiments,
certain modifications and equivalents will be apparent to those skilled in the art and are within

the scope of the present invention.
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15 Exanple 2: Preparation of

2-benzvl i di ne- 4- net hyl - 3- oxo- pent anoi ¢ aci d
(4-(tetrahydro-pyran-2- vloxy nmethyl) phenyll am de
A m xture of crude 4-nethyl - 3-0xo-pentanoic acid
[4-(tetrahydropyran-2-yloxy nmethyl) phenyl] am de (100
g, 0.31 nol, 1 equiv.), 13-alanine (5.6 g, 0.063 nol,
0.2 equiv.), benzal dehyde 20(30.5 ni, 0.31 nol, 1
equiv.), glacial acetic aci¥ (10.6 m, 0.19 mol, 0.6
equiv.) and hexane (500 m) was placed in a 2

necked-f | ask equi pped wi Exampléean- Stark setup. The
reactlon ntxture was refluxed MAth azeotroplc renoval

henvl he solvent was evaporated under reduced pressure to
€50lid, which was washed with hot hexane, and the

P 45 S e o oS RS ShineL 6 0 45, 1 i)
(preparé@fb11804h g8 Brocddulle Richtidned #eJ. Meﬁ/d'h@?hamﬁ) 26, 81@%; GQW 5569; and

pure produc Yield: 66.81 g (52.36%. M5 (+i on
Terrahagigershen. 3 30 4000212535 mefhyl Sobutyivieesis, 69 BOGHEol, Bequiv.)

toluenefl(gé(iéxfi) i#_ﬂ' ?,2 %ﬁéﬂ%en E%lglin:eh é%l%’ ?)0?5 gﬂﬁl’g(? urlnt’r)’.) Eé’ﬁlgtped in a 2-

necked4outid(tebftothla@kiand thelreactorbiixturé (was rédfldxed 4nd€6 aMead-SiRkizet up.

7 64 i f

After cginblstict She At 116 SpIvantyas e RATRAROEE Vi §ias Th CgY product

wastal@ﬁaés&ﬁm&arwtaelacyréldéhég@hrdehydr opvr an- 2 yl oxy met hyl
phenyl | am de m xt ure of

MS (+18n %HZ)YH A %16 WBL h h)ﬁ'lﬂit\gim?cﬁéﬁt ?(gmtzg SEf Q?(d J=6Hz, GH); 1.33(s,

(t et rahydropyran am de (5

2H); 1. g4 10204.Z7Hyp?. 74(]sep}qsr6Hz )1H)A3 52—3660h,e1ﬂi)a36é¢8y2ié) BBTS3. 96.(111, 1H);

0, |y ek 1 €auiv, ), 3oethyl-5- . _
.47, 10 1, 6 0 ety 1l T iz P -6
2H); 9@2(9QQBHm)I 0.25 equiv.), triethyl amne (dry, 10 ni,

0.0072 nol, 5.8 equiv.) were placed in round bottom
fIask 10 and purged with nitrogen gas. The reaction
ntxnure mas Eefluxed at 9OC for about 6 houns Adtgg

vloxvrﬁéiﬁﬂ%ﬁe%@l]‘ﬁﬁtﬁ& et hyl acet at e and vvashed Wi th vvater
d drred over anhydrous sodi um sul phate. O ganic

ST S A ST i oy e

phenyllemi;ie (H00eg, 813¢ /mivd xbepi) v ), B-addrfime (.6 $ ©.068 meol ). dquiv.), benzaldehyde

ield: 2.52q9.(38,6% 15 M .(+ion : [z 53
(0.5 mfy B3ty Sl g acste ¥ 6 M Dot S fagiy i pexane
(500 m]L) g ﬁladeﬁﬁn Qldznedkdd-flakk 4guippedbaiina D@aﬂ#tarl@se&fp 31'lﬁ5édﬂlon
; 20-3.55(m 1H); 70-3.95(m_ 1H) %n&
rmxturezw&s reﬂug:;l erlﬂygz(eﬁgrom%em(yahqf(\gptg;- g\t@lp.q-zendﬁf tlﬂ reactlon (TL
I
momtoﬁtrl@]ptgef7 %%%%S%%ﬁ%%@g?%ﬁ%gﬁm@me to give'@MR! ¥hith was washed
with hop héxané,| and tlgpdodid ywis céllactedpmaBuchBerfhmne).1 The dryde compound was
r | oxy, t hyl heny|
purified o TbA Y1007 B BT HOHT e 0y ypffora the pure
product] y,laa_oba:sqagrrse 36%)y.acetic acid tert-butyl ester A
m xture of
242- (4-fl uorophenyl) - 2- oxo- 1- phenyl et hy1] - 4- net hyl- 3-0
X0- pentanoi c acid [4-(tetrahydropyran-2-yl oxy
nmet hyl ) phenyl] am de (2.0 g, 0.004 nol, 1 equiv.), an
amne of Formula I X (1.5 g, 0.006 nol, 1.5 equiv.),
pivalic acid (0.45 nL, 0.004 nol, 1.03 equiv.), and 25
hept ane: t ol uene: tetrahydrofuran (4:1:1, 24 m) was
placed in a round bottom flask equi pped with
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a Dean-Stark setup. The reaction m xture was refl uxed
at wth azeotropic renoval of water. After the
conpl etion of reaction (TLC nonitoring), the solvents
were renoved on a rotary evaporator. The residue was
diluted with ethyl acetate and a saturated sol uti on of
sodi um bi carbonate was added to this solution. The
aqueous |ayer was extracted with ethyl acetate and 11
the organic |ayer was washd@ with water, brine, dried
over anhydrous sodi um sul phate and concentrated. The

MS (+ion uodde iz u4G8. MM p U ;i H]MMRQGDG&L 800H2)sd 1.22d, }ef.QHz, 6H); 1.52-

185 (mr g 3 GRB IR LG o5 sty O %e/xaa&l(}%tlf{%%{ﬁﬁ{}aiﬁz, 1H);

) 6 300Hz)
4684'7‘(11‘1 ZIHK 397% HVI,QH%) 13%)123 114‘§(§Dgﬂ1§)36(s 3H) 1 43(s,
. (1

1411) Exarrpl “ 5. Pr epar at | n of
(ABRGRE-0F 2:defizilidingct-mpthyh§-bxo-peiftandiy akrid Jdr (retrainyropyran-2-yloxy

methy Y A3 0.2, 0043 1l ot i PR Ren ety des 1S Bl 0 QP1S mol
1.1 equx\V) B&lﬂiﬁﬁo (T-hydibtyettBit4-ethil thesoREmArdthide .27 8f0.0008MHnol, 0.25

6R) - 6- (2-{2- (4-fl uoropheny 5-i sqpropyl phenyl - 4-
equiv. mmwbmﬁmol b GO AL SESAY IS PlpcsshB AgHALheH i) fask,

0)
and pugRd O B8, e Sl s et 20 P foou 6 hours,
After tl@. ré@:1ion mls ovdr, the m¢a¢t1<)n puircturg wes ek uactedowith Nhhly@ct@tcmnd miagshed
i d nol of ur.a nAt he. rati 4
with wilgs, Sod B RE s St {odiin 85iRBun "PreiSic Bk o ectiBpifet and the
crude dﬁkt@r&lﬁl@s e lonlcoRehnAkilic® 8éT) 1000 @éshl €7% BFT adetite/hexane) to
re was concentrated by evaporating sol vent under

affordﬁhéaﬁ@é’ao%cbs)@%lflez52!31@8<,6V°&)de conpound was extract ed
with ethyl 15 acetate and the ethyl acetate |ayer was
MS (+igm gtede): wi z193R.A7 M+ b |Iédll\6&@ﬁD@1mrﬁ5ﬂ@H@)J§ Iskdd. I 0Hz,3H);

s 8 EOGRE 101 285 DB OSSR EE 103 95,
1H); 4. ephm(m,cn{)auﬁﬂma%mezm .38l BiOOHZ) ¢ iyt @ - P2BE ARH); 7.95-

8.00 zlgd: 446 ng (66.569) . M5 (+ion node): m/z
' (mﬁ »32(M+ 1); 1H NMR(CDC13, 300Hz): 8 1.15-1.30(m

aty, R 2 .
(tetrahs’d}éﬁwaxflz %x4 Iﬂe'ﬁ(m nl%%l'&mné)cé%éﬁvﬂu%ﬂbl 1 @1 }%ﬁ{vﬁd inimethvl-

7.25(m 13H). Exanpl e 6. Preparation of

ILQMMZM@QM&M@Q.% (4- hydr oxv net hyl - pheny

| am no)
damipdwrg|of 2E[Z+($«ﬁlppmp§x¢n}f3)-2}hmy4phpwl¢tby1]-1-mﬂhy158,-6xailp¢lwl0ic acid

XV- hept anoj ¢ [ Gi S St 1:. (3R ...
oGRS Sl e R £ 6 U B0 R R ftoghamine o
Formula K05 & 61006 mol,)l— Sequiv.), plvahc ac1d (0.45 mL, 0.004 mol, 1.03 equiv.), and

sopropyl- 3- phenyl pyrral - ]-3,5- dlhydroxyh t anoi.c
heptaneag?qfn? éqtqahgﬁp@rane(ét Ll 2i4ﬁn]gl Wﬁf R]tagﬁdén @froung bottom flask equipped with

a Deanfgﬂﬂl@&ﬁh TR fe@giycglrrﬁfx%lfr@@ag ﬂeﬂ%}em%lﬁpﬁkz&iﬂoﬁ@re%vﬁw water.

sodi um hydr oxi de pellets were added. The reaction
After the gomplesionaf reahtion @th(} menitaingh thesobveststwere rqnmvad Qn @ rotAty
cvporf B ShSiyA ABS EFT B R He s
bicarbdnatgevaswidedvasiiie solutiér) FHelwgticous layer was extracted with ethyl acetate and
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12 Step 2: To an aqueous sol ution of sodium salt
of (3R, 5R)-742-(4-fluorophenyl)-4-(4- hydroxy nethyl -
pheny | am no)
car bonyl) - 5-i sopropyl- 3- phenyl - pyrrol -1-y1] - 3, 5- di hydr
oxyheptanoi ¢ acid was added drop wi se an aqueous
solution (1M of calciumacetate (0.55 equiv.). Wite
preci pitate was obtained, which was filtered off,
washed wi th copi ous amount 1df water, 5 and dried in
vacuo. Yield = 63.4% M5 (positive ion node): ink 589
the orgamicilajyen yvas waghed withSeatrObir@tie, driefl dvoRanlPNROs dalivd salphate and

concer%iﬁg:alf_[ﬁk cél%lg%mg%gc%%s mgli(is)r:ll g«gl%%n? (stlglzd Sge},gﬂg?:ﬁg%geég; 135% ethyl
acetate{Hek 8ne) 1d-Obtaift tHe3pur& prodirht. Yiéldd3:07g @d.6em 12H), 7.50 (d,
J=611, 211), 9.80 (s, 1H 10 13 w Caim 11.A nethod

MS (+{of'mddes nmzemmtlvpmpf‘ﬂm (CDCl3, 300Hz): § 0.9-1. lﬁ , 2H); 1.30(s, 1H),
5R)-712-(4-fluoro henyl -5- i sopropyl - 3- phen 2

1.36(s[ hgﬁﬂscﬁ@) ﬂ;ét)ﬂy T(HérOH); 22036H0(m, H); 3. 52-3 7(%m 3H) 3.85-3.89(m,
. r Ir X

2H); 4 BEUCRN IRY I, b e T R YR ST 33 B

Example 5: Preparation of (3R.5R)-7-[2-(4-fluorophenyl)-4-(4-hydroxymethyl- phenylamino

-3,5-dihydroxy heptanoic acid tert-butyl ester

A mixture of [(4R, 6R)-6-(2-{2-(4-fluorophenyl)-5-isopropyl-3-phenyl-4- [4-(tetrahydro-
pyran-2-yloxy methyl) phenyl amino) carbonyl]-pyrrol-1-yl }ethyl)-2,2-dimethyl- [1,3] dioxan-4-
yl]-acetic acid tert-butyl ester (0.8 g, 0.0015 mol, 1 equiv.) and a mixture of 1N hydrochloric
acid:methanol:tetrahydrofuran in the ratio 2:5:5 (24 mL) was placed in a single neck flask. The
reaction mixture was stirred at room temperature. Reaction mixture was concentrated by
evaporating solvent under reduced pressure. The crude compound was extracted with ethyl
acetate and the ethyl acetate layer was washed with brine, dried over anhydrous sodium sulphate
and concentrated. The crude mixture was purified on column (silica gel, 100-200 mesh, 60%

ethyl acetate/hexane) to obtain the pure product. Yield: 446 mg (66.56%).

MS (+ion mode): m /z 645.32 (M + 1); '"H NMR(CDCls, 300Hz): 8§ 1.15-1.30(m, 2H); 1.45(s,
9H); 1.47-1.62(m, 8H);2.32(d,J=6.0Hz,2H); 3.53-3.60(m, 2H); 3.69-3.92(m, 1H); 4.08-4.13(m,
2H); 4.58(s, 2H); 6.87(s, 1H); 6.97-7.25(m, 13H).

Example 6: Preparation of (3R,5R)-7-[2-(4-fluorophenyl)-4-(4-hydroxy methyl- pheny lamino

-heptanoic acid hemi calcium salt

Step 1: (3R, 5R)-7-[2-(4-fluorophenyl)-4-(4-hydroxy methyl phenyl amino) carbonyl)-5-
isopropyl-3-phenylpyrrol-1-yl]-3,5-dihydroxyheptanoic acid tert-butyl ester in a mixture of
methanol-tetrahydrofuran (1:1) was cooled to 0°C and sodium hydroxide pellets were added.
The reaction mixture was then stirred at an ambient temperature. At the end of ester hydrolysis,
solvents were removed and the residue was dissolved in water, and the aqueous layer was

washed with ether.
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16 to forma conmpound of Fornula of IV, wherein Ris a
hydr oxy protecting group selected from 17 the group
consi sting of acetyl, benzoyl, tetrahydropyranyl,

met hoxy met hyl, nethoxy 18 et hoxymethyl, and benzyl;
19 20 21 22 14 22b)reacting the conpound of Fornul a
IV with benzal dehyde to forma conpound of 23Fornul a
V; 24 25 26 .

Step 2: To an aqueous solution of sodium salt of (3R,5R)-7-[2-(4-fluorophenyl)-4-(4-
hydroxy methyl- pheny lamino) carbonyl)-5-isopropyl-3-phenyl-pyrrol-1-yl]-3,5-dihydroxy-
heptanoic acid was added drop wise an aqueous solution (1M) of calcium acetate (0.55 equiv.).
White precipitate was obtained, which was filtered off, washed with copious amount of water,
and dried in vacuo. Yield = 63.4%

MS (positive ion mode): m/z 589 (Acid+1); m.p. = 189-204°C; 'H NMR (DMSO-dg):6 1.22-
1.62 (m, 11H), 1.98 (dd, J=15 & 8.1Hz, 1H), 2.06-2.16 (m, 1H), 3.25-3.37 (m, 2H), 3.57 (brs,
2H), 3.80 (brs, 1H), 4.43 (s, 2H), 7.03-7.28 (m, 12H), 7.50 (d, J=6H, 2H), 9.80 (s, 1H)



AW N =

10
11
12
13
14
15

16
17
18

19
20
21

22

27 28c)reacting the conmpound of Forrmula V with

4-f 1 uorobenzal dehyde to forma 29conpound of Fornul a
Vl; 30 31 32 33 34 Formula VI 35 36d)reacting the
conpound of Formula VI with a conpound of Formula VII
37 38

13
We Claim:

1. A method for the preparation of (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 of Formula I,

(o] -
OH oH o %
/ =
(o]
H ~
F
Formula |

comprising:

(a) reacting an amine of Formula II with methyl isobutyryl acetate of Formula III

o] o]

OR
O/
Formula Ilt

NH,
Formula Il

to form a compound of Formula of IV, wherein R is a hydroxy protecting group selected from
the group consisting of acetyl, benzoyl, tetrahydropyranyl, methoxy methyl, methoxy
ethoxymethyl, and benzyl;

(o) o}

Formula IV



22
23

24

25

26

27

28
29

30

31

32

33

34

35

36

37

38
39

40

41

42

43

44

45

39 40 41 42 43 44 45 15 46 47e)subjecting the
conpound of Formula VIII with a mneral acid

simul taneously to 48i nduce aci d-catal yzed cl eavage of
ketal and the hydroxy protecting groups to 49form a
crude compound of Formula 1X; Fornmula I X 560purifying
the crude conpound of Fornmula I X to forma purified
compound of 57Formula I X; 58subjecting the purified
conpound of Formula | X witH4a base to induce base-

b) reacting the compound of Formula IV with benzaldehyde to form a compound of
Formula V;
o o0
\
RO C H
Formula V
c) reacting the compound of Formula V with 4-fluorobenzaldehyde to form a

compound of Formula VTI;

o o0
H/
T O
F
Formula VI

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

&< om

H,N o

Formula VII

O
T o
/ /N/\/k/k)‘\
OtBu
H ~

F
Formula VIil



46

47
48
49

50

51

52

53

54

55

56
57

58
59

60
61
62
63
64
65
66

67
68

59cat al yzed hydrolysis to forma conmpound of Fornmul a
X; and Fornmula X (wherein, M:=Li, Na or K)
67h)reacting the conpound of Formula X with aqueous
sol ution of calciumacetate to 68forma conpound of
Forrmula |I. 12. The process of claiml1, wherein the
reaction of the amne of Fornmula Il is carried out
2i)in the presence of one or nore organi c bases; and
16 3ii)in one or nore aromdbic solvents. 1 3.The
process of claim1, wherein the reaction of the
conpound of Formula IV is carried 2out 3i)in the
presence of one or nore organi c bases sel ected from
ehe gsibjectiag fis Shipdgndéf FepmpRrVIdl with a pinicrali aokl, simalthneously to
P-al anine; or in the presence off on r nore Qrganic
Saci d¥dues aad-eyalyzestfleayasepids e%tglp ?t/ﬁ?rﬁgy B'fo“'gPag gLopps to
aceti gorAtd GuahhbrfRA@bEFGRluth D@r 6in the presence of a
m xture of organic bases or organic acids; and 7ii)in
one or nore solvegnts selected fromthe group

consi sting of hexane, heptane, 8dichl oronet hane,

di chl or oet hane, chl ¢ OYJH t ol uene, xyl ene, and

m Xt ures OH OH O
/ =
H ~ OtBu
Fomula IX
) purifying the crude compound of Formula IX to form a purified compound of
Formula IX;
g) subjecting the purified compound of Formula IX with a base to induce base-

catalyzed hydrolysis to form a compound of Formula X; and

F
Fomula X (wherein, M=Li, Na or K)

h) reacting the compound of Formula X with aqueous solution of calcium acetate to

form a compound of Formula L.
The process of claim 1, wherein the reaction of the amine of Formula II is carried out

i) in the presence of one or more organic bases; and



[\8)

AN W W

9thereof. 1 4. The process of claim1, wherein the
reaction of the conpound of Fornmula V is carried out
2i)in the presence of one or nore catal ysts sel ected
fromthe group consisting of 3sodi um cyani de,
3-ethyl-5- (2-hydroxyethyl)-4-nmethyl thiazolium
brom de, 3- 4benzyl-5- (2-hydroxyethyl)-4-nethyl
thi azolium chloride and m xtures thereof; 5ii)in the
presence of one or nore org#nic bases selected from
t he group consisting of 6triethylamne, pyridine and
mi)xt urireng¢ dranerefarorgatit séivants, sol vent -free condi ti on or
in one or nore solvents selected fromthe group
Siheprocess ofglafn Iyeihbirothe reaactianaf the gomyand lof Formula IV is carried
I sopropanol, water, dioxin, 9tetrahydrofuran, and
tures thereof. 15.The process of clai m 1 vvherei n

t.he reaction of a conpound of Fornula Vi arrie
dut 2it e PrEsEngsal oBR LRmgHe %g?én%'?asﬁ%ﬁekw@#m e&&?lwsconsmung of

sel ec rlfd[n% )H‘I?ﬁneg AtHB-afRe! Gilih BE ﬂ?éseﬁ% Mﬁbﬁecor&lﬁérg organic

p-tol ene su oni c acld, and m xtures thereof
4ii)i racids eelpute:l;ﬁ:omehmgroqneonstsmg)ofeglwﬂ\aecﬂcgcsbdwdieezbw acid; or

fromth rou nS| S of 5xyl ene, toluen xane,
and T D N R %‘i“ﬁi/ B ey
and 6m xtures thereof 16. The process of

o o opa r hors SRS S Hom e Bt GARs ke, heptane,
gr oupidhordibifiate) BRAGRSE IRe, RIdFHofn Mblubnd, Xylefé, lah@ thifidtes

thereof.
The process of claim 1, wherein the reaction of the compound of Formula V is carried out
i) in the presence of one or more catalysts selected from the group consisting of
sodium cyanide, 3-ethyl-5- (2-hydroxyethyl)-4-methyl thiazolium bromide, 3-
benzyl-5- (2-hydroxyethyl)-4-methyl thiazolium chloride and mixtures thereof;

ii) in the presence of one or more organic bases selected from the group consisting of

triethylamine, pyridine and mixtures thereof; and

iii) in a solvent-free condition or in one or more solvents selected from the group
consisting of methanol, ethanol, propanol, isopropanol, water, dioxin,

tetrahydrofuran, and mixtures thereof.
The process of claim 1, wherein the reaction of a compound of Formula VI is carried out

i) in the presence of one or more organic acids selected from the group consisting of

pivalic acid, p-toluene sulfonic acid, and mixtures thereof; and

ii) in the presence of one or more solvents selected from the group consisting of
xylene, toluene, hexane, and heptanes, tetrahydrofuran, dioxane, diethyl ether, and

mixtures thereof.

The process of claim 1, wherein the cleavage of ketal and hydroxy protecting groups of

the compound of Formula VIII is carried out



17 3i)in the presence of one or nore m neral acids

sel ected fromthe group consisting of 4hydrochloric

acid, hydrobrom c acid, hydroiodic acid, and m xtures
thereof; and 1 2in the presence of one or nore

solvents selected fromthe group consisting of

3net hanol , ethanol, propanol, water, tetrahydrofuran,

di et hyl ether, and m xtures 4thereof. 1 7. The process

of claim1, wherein the hydfol ysis of a conpound of

Formula I X is carried 2out 3i)in the presence of one

d) norethsgpsesencsalfone etﬁnbreamntﬂaba@dmbﬂ@d firoirsthe igepupfeonsisting of

[ithi h drox un1h t

hydr O)Lglg]gr% lrc])rdc a 1 l}llghé r(erﬂlg ﬁycg?llaglglaeﬁ ﬁlﬂfljﬁl XUlres thereof; and
presence of one or nore sol vents selected fromthe

group consisting of 6methanol, ethanol, propano

1iHOPT e EHePreseMdRiE! onelop frrfo@@ Mﬂfd’ﬁiﬂeﬂ:@ted dioi hy |gr(ﬁ1bh,6ﬂs1stmg of
7and ni xtures thereof. 8. The process of claim1,

wher einpethanel, gthaned, Rféh‘fi@bn’tﬂt%f tetr@hmfaraml?@yl;ﬁthrf gndgnixtures
by a 9gabdym.

The process of claim 1, wherein the hydrolysis of a compound of Formula IX is carried

out

i) in the presence of one or more bases selected from the group consisting of lithium
hydroxide, sodium hydroxide, potassium hydroxide and mixtures thereof; and

ii) in the presence of one or more solvents selected from the group consisting of

methanol, ethanol, propanol, isopropanol, water, tetrahydrofuran, diethyl ether,

and mixtures thereof.

The process of claim 1, wherein the crude compound of Formula IX is purified by a

column.



