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WD 2004/ 108691 PCT/ GB2004/ 002373 | MPROVED PRODUCTI ON
OF ROSUVASTATI N CALCI UM SALT This invention concerns
w0 pproessaents to a chem cal process, particul apCHG82004/002373
chem cal process for manufacture of
(E)-7-[4-(4-fluorophenyl)-6-isopropyl -
[ met hyl (et hyl sul f onyl ) am no] pyri m di n-5-yl] (3R, 5S) - 3,
5-di hydr oxyhept-6-enoic acid calciumsalt (1)
(illustrated below), which is useful for the
production of a pharmaceutical useful in the
treatnent of, inter alia, hyperchol esterol em a,
hyper| i poRL9 i_nely { icgs,cfomChreH O N
OB b Pl SaD RBRAFiGy 6 MRLOREREA chr iy (2) and

C al"lﬁils Uveatdit cc(n]:ém@impx@lvmamtsl to a chemical process, particularly a chemical
E)-7-[4-(4-fl yorophen
procqsg é@r@ﬁﬁfﬁcﬁi ﬁéf@yifo H‘rﬁ{ ﬂg}?@ﬁh‘?‘ﬁ’%ﬁ%‘?ﬁﬁ% Féyrimi din- 5 y

o3 P 5 B SO SOpO o i i

calc1ﬁlmsa]t le)e(dlustratﬁd beloadwiHah eseds faralia prodligfian gz matmaceutical
al. sqQ descri be roc ss for esﬂs of ., the.
user 4F Qe irRERITe Of 19tk i Py mrac AR T D pE posrorcE i 3y
atherb 16feme 1 below. The calciumsalt thus forned is
en collected and dried and nay be processed further

as required. 2004/ 108691 PCT/ GB2004/ 692373 -2 F F
0 OH di et hyl mgt hoxyborfane OH OH O\ sodi um
bor ohydride N|0O N /TON N OHFF OHO
OH CH ,
]C]) COO0- Ca2+
/S\\\
0

The sodium salt (2) and calcium salt (1) of compound (E)-7-[4-(4-fluorophenyl)-6-
isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl](3R,55)-3,5-dihydroxyhept-6-
enoic acid (hereinafter referred to as the ‘Agent’) were disclosed in European Patent 0521471.
This patent also describes a process for the synthesis of the calcium salt (1), via the sodium
salt (2), as shown in Scheme 1 below. The calcium salt thus formed is then collected and

dried and may be processed further as required.
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Scheme 1

Our International Patent Application WO 00/49014 describes an alternative route to

the calcium salt (1), also via the sodium salt (2), from the compound BEM (3), which is

exemplified as shown in Scheme 2 below:
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Schenme 2 WD 2004/108691 .3. PCT/ GB2004/ 002373 As
described in WO 00/ 49014, the transformation from BEM

w@ 3jo4t1a86vhe cal cium salt (1) WIr’?y be carri ed ourPCUGB2G0M©02373
nmet hyl am ne salt (4) as sho in Schenme 2. Isolation
of this internediate crystalline net hyI am ne salt

al | cr stalllsat

for%@esg@géo 1'11?\&? (@74§b\right§u g%/i gg‘f‘%ﬂt{?ﬁ] Pﬁé%{ﬁp the ca cium salt
(1) comytendigl appid the ety MInd 084 (0 k4 SR HIasSdheRR 2. ziﬁblaﬁon of this

I nprooved process for isolation of the calciumsalt

intefrpegipty chystablinespethylamingsalt allows purficatina hyrserystelisaiandrefore final

agﬁ)t‘.]@y (4) to the calciumsalt (1)
fonﬁzgtg%]cthf a od\lllema?/\ﬁ%l?lzs%frtl the i nprovenent conprises
adj G)m‘tammmdmfg apphmtmn W O2004/044 8T RdPariRurh emprdee Process for
t hat ical form o product is

isoliiieptBuc A aprR ia 8PP SPleghy: P8 ol teaslapmation from the
f
el AT O UECSETD SRS B e pppyemen
conmmdeswdnusuuclﬁd)f tinreend tefipere@mpsparamettfsesnth tltahepnmal physical form of
tr nsfor n fromBEM (3) to the calciumsalt (1),
the Pcetﬁﬁlo? g‘[ ep of isolating an intermediate salt is
av OJVQ Bve sl 'f'}?rﬁ’sﬁﬂlg‘iy Gﬁ;lcblvetr&?arpa‘ﬂﬁirb\‘}e)fnéﬁft td ﬁ% &%&Q 4 éﬂ%lfactunng the

cal ¢ci um sal pI‘O uct 1Is not "adver sel ecte
calcprp edt svhigh tepules in impraved avérsll aiekbaran]@tadueebﬂ rmmb:e:r af dnyps to effect

v G5}y BBt RO ) e s

1ntehﬁ&ﬁﬁe balt eraQMidGQdS ﬂiegQH@ Qufﬂftﬁ 6?&1% rf:ﬁ'ltaﬁthﬁlcmm salt product is
formati on of (E) | uor ophenyl ) - 6-i sopropyl - 2-

not Pcﬁ@gqq,w E{fﬁ&@quly |(T§q9|p|rm§q qfdmsn@qqyppn i aqumamﬂlyame to alkyl esters of the
ager(t%ﬁieg ‘?ﬁan%hé tegflemﬁ %@%?glg?ﬁ\g %%50' c acid calciumsalt,

nprI'ses 0 g): 20 a) reaction of
a (A]ccﬁfa) tl@ythe prk@it idfention there is provided an 1mproved process for the

6- 4-f | h l)-6- | -
EI’WPE‘( KMM@P\‘%%‘?F) gr?%’@%‘}?ﬂ Ipfnoglr(r)]p% ylJvinyl }

[me% ﬁ?ﬂﬁ;"ﬁl%g?‘g%ﬁﬁ% S B A b g i
calcam edlg wai@ccontpeispethatstepe ) t)g)r eacti on of the resulting

solution wt ueous met al hydroxi de and 25
D optPHE Ph WESRHE ENer PR oH A Tt oRPhER Wb risoRERRa >

aq) I
[meﬁ’%} eﬁ%n'tifog %&B@nﬁﬂ&?ﬂfﬁ&l&‘g@ﬁ]}q%GS) 3 uc%fﬁgt?]ly%[?),’t]dmxan 4-
yl)abﬁtcmrmn pHeateriispitllorganly soleersweth afuebireaciditein elevated
sci bl e organic solvent; e) optional filtration of

temrt’eﬁ%tuf esul ting mxture;
b) reaction of the resulting solution with an aqueous alkali metal hydroxide and

optionally washing the resulting aqueous alkali metal salt solution with a suitable organic
solvent;

c) adjustment of the pH of the resulting solution to between pH6 and pH11;

d) removal of the water miscible organic solvent;
e) optional filtration of the resulting mixture;
) addition of a water soluble calcium salt to the filtrate so as to form (F)-7-[4-(4-

fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-y1](3R,55)-3,5-
dihydroxyhept-6-enoic acid calcium salt; and
g) isolation of the product of step f).
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30 f) addition of a water soluble calciumsalt to the
filtrate so as to form (E)- 7[4(4-

WO bwaniagshenyl ) - 6-i sopr opyl - %Et hyl ( met hyl sul PCHGBY@A1002373
no] pyrimdin-5-yl] (3R 5S)- 3 di hydr oxyhept - 6- enoi c
acid calciumsalt; and g) isolation of the product of

st P 04/002373 . 1t wll
ot B W EOREA IR AR oo B R QRR o ol e e
calohwmnelt 6li) ovithofit 1sblaties bein inertnbéiaedaRioB Mestd, (1)
wi t hout isolation of an internediate salt of the acid.
Ste a) 5 Suitable solvents for step a) are in general
Ste wat er m scible organic solvent; for exanple
solvents such as acetonitrile and acetone. A preferred

s oISMnblelselvan:telfmtd;p a)laee in @neﬂahhﬂﬁw&tﬁﬂ@@dﬂal@@ﬂgdﬁo dbKent; for
whose .cal ci um is water soluble so that it

el R St e e iR & gy SardHesnlt ot
agRpHBle @glhéi')u‘s ciy dreorits %Ho%e r I C%T P i90Gter Qg‘lgﬁlﬁtso Aat it is not

thi s enbodi nent, the aqueous ori c aci
precapi pteshin iheaped) yIn@n@anUodlmm,ttheaqueﬂ)ﬁs asqbsdtydﬁfchldﬁcsamd In one

o R B Aot et S S P L8 e
e€DoOhl enfbxdirBR A 0
PThe (1-60) al kyl TBE Bqtbolg W@AS%E?%%Q%%“SQS%‘E Coftfpniently the

aqu‘PQ*}S &xduorldaric acid iHed-AeMafe@xamples0@Mconveni ent | y

tsgg?lﬂpl,k ﬁ? gé;ﬁ tlg'IQ 6& th%/ﬁ{ %gg ifﬁy{laegtéy gfsti}F g\ﬁgnﬁ ith aqueous acid is carried

out bemb@ﬂfﬁ(l arid 39°@y c&ﬁz@nﬂeﬁtly B&weeRss agl yooch aqueous
hydr ochl oric acid . Suitable (1-6C) al kyl
estMPlé,e %lftal?lﬁethﬁél;ﬁﬁ)adk)éeswrd?f th Asgitedinol el in acttbmilrile at 35°C is

reac%rd%}/[‘l qsteblﬁqgrd%%ﬁloncnacp&‘ﬁt@ oci SO-butyl, pentyl or

ers a pre erred exarrple of a (1-
6C)Saitk];lé (le6CHmikydfesters of the Agent are, for examgle methyl, ethyl, propyl,

. 4- (4-f | uor ophenyl
onf AL AR 0 SR e afBy TRy Brfred example o a (.

=7digh h!;\%g acid. 20 The
6C)Eg}t3§ret§t|§%18§(nlgﬂr4l %Idﬂ% ng);egﬁ}gjggy?s: described in WO
[mehgi ety Lulfdmd)anynelpynmidiBEMINER, 35 35adiaydx gieapt-63AR acid.

o 5y i P b3 R s
BEM? B1aYR MR By A hIBL & Moé&&saﬁkdlllagrﬁé&BQHé Hﬁ%rﬁélg% f3Gmatter.

Conveniently, step b) 1s carried out at a
tenperature, which will generally be understood to

Ste Eﬁan 20- 25C, conveniently approxi mately 25C. Suitably
e aqueous al kali netal hydroxide is aqueous

POBRPY) witly e Gamidddfut &f a teaiPeRAHE of BElWeEA BYbRKlaHSy 10°C and
approximately 40°C. Conveniently, step b) is carried out at ambient temperature, which will
generally be understood to mean 20-25°C, conveniently approximately 25°C.

Suitably the aqueous alkali metal hydroxide is aqueous potassium hydroxide or
aqueous sodium hydroxide.

In one embodiment, the aqueous alkali metal hydroxide is sodium hydroxide. In this
embodiment, suitably the aqueous sodium hydroxide is about 1M and sufficient quantity is
added to form the sodium salt (2). It will be appreciated that the sodium salt (2) is not
isolated and that the product of step b) is an aqueous sodium salt solution. It will also be

appreciated that this aqueous sodium salt solution also contains acetonitrile.
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In one enbodi nent, the aqueous al kali netal hydroxide
i's sodium hydroxide. In this 30 enbodinent, suitably
W@ b@4acpsepus sodi um hydroxi de i s about 1M and PCT/GB2004/002373
sufficient quantity is adde®Pto form the sodi um sal t
(2). It will be appreciated that the sodiumsalt (2)

b ERRR AR b b Ly th e, bbb s
org@ikpEdtednd te@nidvauntdat e d ATHEEPHRy] 2@ 8Mhs AloknS Shdht 4sBEM (3), or other
al so contains acetonitrile. 2004/ 108691

unwagted cEROUMNEPRETHS if requiTere PHEIESaEYRIlon! stepre). Suitsldf prganic
' . d_wi e or .another . . ..
oo S0 0 VRHBRL RO SO en B0 s e
but frlscfily adithithe wateemieiblt bezaAganlvensuel inseBEM Waka tHeMwater miscible
ot her upwanted m nor, conponents if required, prior to

OTgAG $AYYERY ITotiEP d)ig Accignitre,spiiphle orpegigsplyents §pxba tuashipg step are

' ' ' I gani l.yvent <
i My VRS 0GP A S BFNSTR) yTSBH S W gorvens e
xylena (feydrodastmintdoby ent) gmaihyl-s bty kittier (SHBH) ethéredlvht) adtiethyl acetate

t he vvat) nm scible organjc solvent in step a)._is
(ests SBIVERD F19 (8leRg, P ofPeiinbls spgnicoiobishi may spmyaiiently be removed

fromVBRPrit@sShEPhAE SepaBitichl AL %Wen?{%ﬁlaﬂ%?é Qf?&ﬁ}ﬁg%l separation may be

sol vents known in the art.” Exanpl es suc
remevdvinibtep dr Prefrppblyrtbe sblyentocmivzon. sol vent ),

ot bl UGlapbhts iG] sl b bpipodiim Yt 1 his

embddiniehb!if sp HAMhE agRbY SEYdilR ¥alE INEIH 18 HakedOFith & TRYAE organic
10 fromthe process by phase separation. Any sol vent

solvertndi AniEspactafithip kmbedisansarthbe agneowsaspdiven salesobwinh it washed with

St e . erably the splvent is toluene. ]ln._.one
olugfes Bt AT B R s ot b Bt o RS rabaiem, e aqueous
sodi@fiARYslusiofl isuwashad tvith!tBlubid &r xysHRO M FBMher h¥pedt 8RhR)embodiment,
t he aqueous sodiumsalt solution is washed with a

the aqypeusodiug: ghiriolutionds washed With éruengs recfurder aspees of this

hodi ty Sl Ui I's washed
o SRR JF e BT e s AR el o s
In a futthel espeaisgfehis eafbotiithent b agliedenioditm salesileRiisis waekbdiMith ethyl

salt solution is washed with toluene or xylene. In a
acellfy t her aspect of this embodi ment, the aqueous sodium

sa td ' i - g r
2238 Rl e o D B By st
withsoduithblovrgamiosaétend with MIBE. I n a further aspect of

this enpodi nent, the a Qus sodiumsalt solution is o
mim@agﬁﬁf{lwvg@ﬁmodlwt ggﬁ?%fl@?ntm éﬁ%aﬂws et ansightrydroxide is
potakdfurph9BrdRlde. tIh@ilﬁGéJﬁggJ:ﬂ&iﬁ&ﬂihﬁ@n%ﬂfsfenﬁ%?ﬂ%nﬁ,'}gén BotdQum salt

washed wth a suit e organi c solvent.
equizdlertraighd sodivembdti2renformed aha sesulbvBrihisembodireeraguuitabis

oo B A AR et o
descPiBE@ESIAbI Ebit sodium hydroxide hereinbefore.

Step ¢)

Adjustment of the aqueous solution to pH 6 - 11 is suitably carried out by addition of
hydrochloric acid, for example 0.02 to 1M aqueous hydrochloric acid. In one embodiment,
the solution is adjusted to pH 8-11. In another embodiment, the solution is adjusted to pH 9-
11, for example about pH 9-10.5. Suitably, the solution is adjusted to about pH 9-10.5 using
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25 equivalent of the sodiumsalt (2) is forned as a
result. In this enbodi nent, suitable tenperatures,

W@ omvgroieprt i ons of potassi um hydroxi de and wasPCTIGB2004/002373
solvents are those describedas suitable for sodium
hydr oxi de herei nbefore. Step ¢ 30 Adjustnent of the

<0. () SSRHRRRBl Wi R B Sl i i G e
abodt\). BUSAeschivAer Red P%féﬁb@&'hé’ solhtforPR @dfRSRAY FSH: pHI! ABtably using

solution is aﬁj usted to pH 8-11. In another
0.02vHsaesaons Aydrogherie a¢idt Qsheriiorgenic seidsiknawipid the art mayfaso be used,

-10. 5 . Sui sol uti.on i . :
proFAATRL SR Lyt e s Wnd Bl MBS B ot precipitatea
StegQT/ GB2004/ 002373 -6 <0. 1M hydrochloric acid. Mre

suitably, the solution is adjusted to about pH 10.5
using about 0.1M hydrochloric acid. Preferably the
Ste ution is adjusted to about pH9, suitably using
. 02M aqueous hydrochl oric acid. O her inorganic acids
kndiilee watertrhisciblet orpamic sdlsentliendussidual aproovisdé dny lbtgglnic solvent used
calciumsalt of the inorganic acid . is_ water soluble so
as agysf 7 iep B Hhovep mayi %sp?réﬁzé ge ffqmmﬁgéty@ﬁtﬁl)am@tcepvmenﬂyémed
out WdesNadtiusei bl e organi c sol vent (and residual anounts
of any organic solvent used as a wash in step b)
abdVhen thremateyemiecibleloygdnic sedvamy eschebtpnidiiket theldidtillation is suitably
caonvepiently carried 10 ué under vacuum Wen_ the
¢ ot %%%mﬁlueélsmgg"a‘ﬁ%urg&f Fenfiag anda temperatureof $4%°C.
Condbfibady, #d RRuif igé’doﬁ@% B 3hd h%qelﬂt)éraﬁﬁ’é is GHBITP38C, Xt will be
usi ng ‘a vacuum of <_55 ar, and a tenperature of <_4\!¥
appi€riateGdtboseashilled in theartithetwatei mapboateotdpiniidy reantvet Meth the

acet%)ﬁlg@g rdg{‘(lﬁgt ﬁ'xgﬁqtﬂﬁga}é a%f &ia{ {gfma"#&e{r@%ﬁ%@&@ggﬁk %(E ggd ftl)1¥ther water to
the ﬁ?}&@ﬂerd%ﬁhg #ld ofsti1RBY prbosds M thenkamaRsed flc gilng St fHeMktillation

the distillation and'that it may therefore

is prgwisied &bthe acepnaphgyingmohdimiiag &xample. t he mi xture during
the distillation process. A suitable nmethod for
carrying out the distillation is provided in the

Stepd@conpanyi ng non-limting Exanple. Step e) 20
Filtration of the m xture resulting fromstep d) .
r e Abiiedomel thg nristes waulinafromgemditremongs anyrunraastsidistargng material

or 111&'5@&%'[&‘]' 1%&6@'%8%@%&%@2@ h%?/g §fﬁ§%§t§sealdtuﬁlg %eldﬁgtgfé]a%o}l r1‘)?00&:53 of step d).
It wADHY fpietiae ﬂlbﬁﬁ/amaﬁlﬁﬁ bsayedi® wiSk thel filteradhytrer khdw®in the art to
Any filter known in the art to be suitable nmay be

be spigahle mayp ko epidefeanyeriently stermenpaqiinngsceleat GaF dilgamay be used (for
exalflblleg §GA@f¥lté}%6uf@‘§, {nfaf?ﬁfactured by "Haywood Industrial Products).

It will be appreciated that this filtration is not always necessary and may be omitted.

Step )

Generally, the water soluble calcium salt is suitably any such salt whose counter-ion
forms a water soluble salt with sodium, such that it is easily removed by washing the product
after isolation in step g). Suitable water soluble calcium salts include calcium chloride,
calcium bromide and calcium acetate. More suitably, calcium chloride or calcium bromide is
used.

In one embodiment, the water soluble calcium salt is calcium chloride.
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exanpl e, a GAF filter E6-1825, manufactured by
"Haywood | ndustrial Products). 25 It wll be
wa@ppraeseat ed that this filtration is not al wayBCT/GB2004/002373
necessary and may be om tted:7- Ste CGenerally, the
wat er soluble calciumsalt is suitably any such salt
whqse .counter-ion . for a. water so ble s
codr ot ARefimet et Bofes R Spusiiaty iy b an gtpygee form
and Y By add8d &f the FiltrH0hddr Qebil SIRRNI)A sl@lﬂt bakkeoral@im
sol ubl e calcium salts include cal ciumchloride,
chlogigle snayrhegisesh faecxample Q6 anelar eavitalanss cavpasedsto thaiggnt. The calcium

chlo%?g % é‘lﬂ?aﬁ a%tdh(ﬁj fs £ {) 1 rgﬂnf %mﬂ%}n@g éjogl}lt%% ‘rl;flsgusp%?egurg eﬂf &e&rerftctlon

mixté fsrslud&bly\ﬂﬁlﬁﬁﬁléd 0869 R GlrERARBTY ﬁ@gﬁﬁﬁlmatay'@% h(ﬂlﬁing the
enbodi nent, cal cium.chloride is conveni entl@% provid
addigign pracesfe Hiherateof pradition shepleiymsehlerids paybriadiugied such it the
S
temééar%atgllf@rﬁhgﬁﬁagfp?mde 91%51% g&}&g%%ﬁﬂ?dor%% )%g%gfne g%glgﬁl chl%nde is added
overelfi+BO Hilﬂ!ltbfs The mqu&tuetdnﬂap bt hmirdgjeed at thé edcﬁﬁd)rctemperature for a period
chl o i's UIt aqueous
ﬂl@f@l&fﬁfe 6.0 8&9& orsﬁsotlaﬁ@nr%él@t GadHum gt gng epbodiment,
the 184 tiadl i¥ aﬂﬁhﬁtlé'n'ﬁﬁgte@tln %&ﬁﬁr@mﬁfgl Jﬁelﬁ%é BALYind is a east 20
approxi mately 40C, during t addi tion process.
minute$.dn effuriietiembodindnt ¢ad hnilditime s atrleabe 30mminiddes. adj ust ed
such that the tenperature of the reaction mxture is
so mai ntained. Suitably the calciumchloride is added
&Ig%er 15-30 mnutes. The m xture may be maintained at
the addition tenperature for a period (herein
r eflenlatian afdheealeinm salkahay qonnm@ntlyécfemachb@it@wufmmatm
t he cal ciu b e e ) 10 the
confegfenifof 48 28 et G B RE R RBR - g cpixure
maytbd’fﬁalhﬁan&fd at eRsiltrdfon @ipeta@iie fdrh periodbetes fitPdRdiiT®Rtied out, for
the hold time is at least 30 m nutes. Steg I sol ation
exargpletipiel il 2) minuéas) eonvanientbinfoe AP arnwtys. dewdbbe ippreciaied tt water
Ll ' . eniently at about 20C (her ein
mayrrﬂéafllesrggédd&?%l té‘gﬁ?gﬂg ‘filtration tenperature”). The
m xture nmay be maintained at the filtration

tenperature for a period before filtration is carried
outAccpling @%hweéerft venon theregs pravidedsn impravedipeenepsfor the

iated that water nmm
fo m{)ag%ﬂsl? g t O_Tﬁi_ﬁu#{?gﬂ%ﬂ}}[l)t?gstog%%QAccor ding to the d
[meﬂmyk(meﬂtylsiuﬂfmaﬂbzirmmolﬁy&nﬂdm§ PiiGR, I8, B dihiydroxehad-6-enoic acid

ss f t he, rmati on og
Calcﬁ‘@) OFIFHPéF% &kt .68 sopropyl - 2-
a) | m%ééaﬁbﬁ Bﬂehyﬂnﬁ 908 2 3 9L BYIph & -6 p¥dpyl-2-

) (3R 595) -3, 5-di hyd(ﬁox I’{1eqt (6 enopc a%gjldl p¥ﬂy
[methyl(methylsulfonyl)ammo]pynmldm 5-yl]vinyl}(4R,65)-2,2-dimethyl[1,3]dioxan-4-
ylacetate (BEM) in acetonitrile with aqueous hydrochloric acid at an elevated temperature;
b) reaction of the resulting solution with aqueous sodium hydroxide;

c) adjustment of the pH of the resulting solution to between pH6 and pH11;

d) removal of acetonitrile;

e) filtration of the resulting mixture;

f) addition of calcium chloride to the filtrate so as to form (E)-7-[4-(4-fluorophenyl)-6-
isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl](3R,5S)-3,5-dihydroxyhept-6-

enoic acid calcium salt; and
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cal ciumsalt, which conprises the steps a) to g): a)
reaction of tert-butyl

W@ H)o4(1@8692- { 4- (4-f 1 uor ophenyl ) - 6-i sopropyl - 2 2BCT/GB2004/002373
[ met hyl (et hyl sul f onyl ) am no]fbyri m di n-5-yl ] vi nyl
}(4R 6S) - 2, 2-di net hyl [ 1, 3] di oxan-4- yl)acetate (BEM

etonl ous hydrochloric acid at an
eI é§/° ?téo& ?flth‘%g’fog{lﬁtr ES%%EQE reaction of the resulting

soI ution with aqueous sodi um hydroxi de; c) adj ustnent
of the pH of the resulting solution to between pH6 and
pHIn 2 furtherraspasy af thefinventiow Hierais Peovidml asyinfpre edampesss for the

fOH%Q%PhO?%E} [?!g? 'ﬁ?&‘dﬂh@n){lg}i f@o%%pty'l gn of cal ciumchloride

€ SO "as

[me(tF) (mEth ysul fonfy]) i ropveiiyild)n- ﬁyl](ﬁ@ﬁ?)cmyidi@droxyhepté -enoic acid
[ met hél (met hyl sul f gnyl ) am no] gyrl m

calcp RS URETSCOMPRATE SIOARIDE ) Ch i h Rk Prnscdepriboshbssinbefore.
and V\D 2004/ 108691 PCT/ GB2004/ 002373 -8- @) isolation
of the product of step f). In a further aspect of the
I Nvssrbiding tdhe erasentpnentide ¢ moavidegaminplopedpessss farthe formation

of (H;‘yﬂ{éyf(z? Wﬁ)ﬁgﬁﬁﬁ GitRBRORY)-28medyeasshylsapyDaminolpyrimidin-5-
yl](%)j{??‘ﬁ?l‘j(cﬂﬁﬁmﬁy?{égf Q%Mb]):%@drb‘ﬂicmfﬁ A} %Hicl?’cdihﬁﬁs%&é@cep@ a’) to g):

ydr oxyhept-6-enoic acid calciumsalt,
a’) conmpadtise of alib-66)akyl eaye;c ob(E)eH-{2eDt; (4fﬂu0a01d1egyl)@s1sopropy1 -2-

el it G BB w0l ot o 88 BsRiEfl sicioan-s

yl)af:&[cr%ld fﬁrhc@fomtnle with aqueous 6ydrochlonc acid at an elevated tem erature
4-f1 uor opheny i sopropyl - 2-[ net hyl

b) s u|reagﬁ1y)n)o thereudiing mlmqn\g,ltllmueous sodium hydroxide;

| h d ga!
o) Lot atio? uoly P N auBAR) Becdeyy o8 25 B,
d) re&@ﬁlb%lo@facétoﬁlﬂnléc) al kyl ester of (E) (6-{
2-[4-(4-fluoro henyl) 6-i sopropyl -

2 [ftlﬁmh@ﬁth?r@ultmewwyum o] Byt i i n-5-y1 ] vinyl ) |
D scabARr A Bt Akt &t iRt il A58 £cBbétoblbny)-6-

1s0;@b1§3ﬂ<’i’t-[eﬂbtlﬁﬁ(mﬁhﬁltswlf(ﬁlyl)bhnﬂ(ﬂpﬁimﬂm 53yl 5823 8l dihytoxyhept-6-
solution wth aqueous sodi um hydroxi de; 15 c)
enoigdiciskeakpipm salt; 4 pH of the resulting solution to

g) betlmgﬁbrpmh?ﬁghggp&fst 'p?? renoval of acetonitrile; e)

filtration o resu ng mxture; f) addition of
callaiadforthdrl aspectef the itteatibn istpratidedsan msproved moeess for the formation

of (E eSS DEHERY I LR PSR R AR R piicdpyrreid-5-
yl] (gjé,lit@')? ﬁgﬁgﬁy(ﬁoyﬁy&b{lﬁ-@h%ﬁbﬁ%rcﬁim 28, SRRt cAfishes AleStdpa’), b) c),
d), f) and ’g) as described hereinbefore.

In a further embodiment, the present invention provides an improved process for the
formation of (E)-7-[4-(4-fluorophenyl)-6-isopropyl-2-
[methyl(methylsulfonyl)amino]pyrimidin-5-yl](3R,5S)-3,5-dihydrox yhept-6-enoic acid
calcium salt, which comprises the steps a) to g):

a) reaction of tert-butyl (E)-(6-{2-[4-(4-fluorophenyl)-6-isopropyl-2-
[methyl(methylsulfonyl)amino]pyrimidin-5-yl]vinyl }(4R,6S)-2,2-dimethyl[1,3]dioxan-4-
yl)acetate (BEM) in acetonitrile with aqueous hydrochloric acid at 35-40°C;
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g) isolation of the product of step f). In a further

aspect of the invention is provided an inproved
w@e@meaew9f or the formation of PCT/GB2004/002373

(E)-7-[ 4- (4-f1 uorophenyl) - 6-%opropyl - 2- [ met hyl (net hyl

sul fonyl ) am no] pyri m di n- 5-

o L LSS 5O Sy
and ¥ ofhlly3PasdRBGhé RAFILAS 2GR EQT8m shR sdlulibh WiE'a suitable organic

enbodi nent, the present 'invention provides an i nprove
solysnscess for the formation of

(E)-7-{4- (41| ugraphenyl ).: 6-i r | - 2- .
)| s Ry PEAS TS ubinRsp YRR R Hhai aripy acditon of <0050
aqué@R. iy &ocBloBic @ttty dr oxyhept - 6- enoi ¢ acid 30 cal ci um
salt, which conprises the steps a) to g): a3) reaction
d) of rempyalefagqtogitrile by distillation at 50-55mBar and 30-35°C;
2- [ (A- nyl ).~ B-1.sopropyl - 2-
2 [mffiﬁé??gn‘gef;{ﬁé?egﬁﬁ‘%r‘%lf‘ I no] pyt i m di n-5-y1]vinyl )
f) (4Rd6Son2f 2n diueubyol[itidn & cattign@htofide Viihydesé & e GREN so as to
in acetonitrile with aqueous hydrochloric acid at

forng SEUOEH-(4nBrowphendbGaspPrey}-eazasayl GogByisul fory gmino]pyrimidin-5-
O e A i

enperature Iy

g) wagkdlaprtdfehe poduétiofgtepdepHBragon atdBosaboccsol ution
with a suitable organic solvent; c) adjustnent of the
pH I8 fekerieadhedimery, the Pisssnd inveatimhpiovidssan Bypmyed progess for the

: f6_acid; d) renoval of
f°“§%lé’?%£?’?iw( |[£(%3}&§%?ng{3?%%@@20 55nBar ) and 30- 35C
[meeyl fmelthyl sull fion ml ) arhirofyeyrimei dink 3-iy 1) B RS NS -eihyidyoxatl et 6-envi®dicid

an aciue%;(ii sol ut i orheof cal.cium chloride dihydrate to
calcig sylf. hich eomapyisgs thesteps gpiip &):

N ( BEadetibf i (b S C [0fG l; Iy
“) ¢ oy Peoft oL SERURARRRY b @3- G luokop BRI 6RO
[mesHy] (a8%4y3B) foByBamtinoymrimiginep L] 6ingh ¢4R, 68) 2 2- dimethiyi[3] dioxan-4-

salt,. at 32-43C and i solation of . the p uct of
sDagglisgciq g eionititeaomtket Shuieh o seid PP Lher
b) enbeshitR B thelBiliMLMR{on! WiVE M BBiuRE RYdr8LiRle ahathBRAQY¥Bferature
process for the formation of
and Epiorrlly Avashing| the resplliag piyeoss sasiingn sply bolgtion with a suitable organic
1v[grrtet hyl (met hyl sul f onyl ) am no] pyri m di n-5-yl] (3R, 5S) - 3,
SOIVEM i hydr oxyhept - 6- enoi ¢ acid 15 cal cium salt, which

c) Congjustesnt bhﬁw%ﬁ?@ﬁth@'résultﬁggMuti@fl Yo A€ pH9ByQAldRion of <0.05M
(1-6C)al kyl ester of (E)-(6-{

aqueous pydrochlogie peigheny! ) - 6- i sopr opyl - 2-
) T U B e

e) filtration of the resulting mixture;
f) addition of an aqueous solution of calcium chloride dihydrate to the filtrate so as to
form (E)-7-[4-(4-fluorophenyl)-6-isopropyl-2—[methyl(methylsulfonyl)amino]pyrimidin-5-
yl1(3R,5S5)-3,5-dihydroxyhept-6-enoic acid calcium salt, at 32-43°C; and
g) isolation of the product of step f) by filtration at about 20°C.

In a further embodiment, the present invention provides an improved process for the
formation of (E)-7-[4-(4-fluorophenyl)-6-isopropyl-2-
[methyl(methylsulfonyl)amino]pyrimidin-5-yl](3R,5S5)-3,5-dihydroxyhept-6-enoic acid

calcium salt, which comprises the steps a) to g):
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yl)acetic acid in acetonitrile wi th aqueous
hydrochl oric acid at 35-40C, b) reaction of the

wo e®alioseny sol ution with 1M sodi um hydr oxi de aPCHGBR@A002373
tenperature 20 and opti onal'il9' washi ng the resulting
aqueous sodium salt solution with a suitable organic

) Sorrecha of ey e 5t e i) B8RRI 2 2ous
[mefyHhREt IR fofy 1mo]@hnhaﬁost9gvmgl}g¢uessm Qfdlgn@th@'l/[l ,3]dioxan-4-

di'still'ation at 50-55nmBar an
yDagdtate (BEMDrin e¢etonitsile sdthiagheys hiyshoghleric ayid 2835 408@; of an

b) ?q l%?a? §§% 3 h% m g sfo(ﬁﬁlo%l with ﬁbll 34 u%hy%rg%% at Snbint th%perature

and ()Ei)loﬂaﬂ[y%z(sﬁmé |tlh@fe@t§lﬁﬁgl ¥deofis scxiah @ply boldti brrwith wls(itailbytganic
sul fonyl )am no] pyri m di n-5-
solvgnt (3R, 5S) - 3, 5- di hydr oxyhept - 6- enoi ¢ aci d cal ci um

al
) ot ehipthentr R e R BB P logh rBL RO i 0 1
aquéots higtdhivehloric takid present invention provides an inproved
& { Eyerporalof e e Bh Oy e 3t S8piear and 30-35°C
di n-5-yl
2 Egﬁh%&s@éﬂ%ﬁ%ﬁ%ﬁ%ﬁn (nSO]e%lr Icmac: 3 cgl 1:| um sal t,
f) V\hiadﬂltlonmﬁam s@sotuhsolsti@pel ajcidm chlorid¥\dihzdode taBé gltrate 50 as to

/ GBZ 04/ 002373 f
fome 2 4-Huprpphenybr¢; gpadw&? iy @gﬁhﬁgélﬁowﬁaﬁnmlpymdm S-
I
yﬂ<%ﬁﬁsﬁ%?‘d3ﬂd?%#ﬁ%ﬁé’ @F&ﬁﬁéﬁdﬁﬁ%ﬁiﬁﬁan L DR Y ey
g) 1 n isdaticmiftthe predudttofi s dptousittation ecdtloat 2@°Caci d at
<o dh A CERDURIE. GBS e jseh BOULES 55 VERged process for the
forrfR QFRES- y-[m.ﬁhsﬂ)pha?yu 8348pkd ypyloaqueous sodi um sal t

ution"wth a suitable orga sol vent; c)
[meﬂ‘dﬂ(ﬂﬁihﬁéMfwﬂl)ammoipyrmﬁldmh‘by}]@dlﬂ&)ih@rdﬂwﬁmﬂyhcpttdaenoic acid
bout -10. 5, us gueous hydrochloric acid

Calcb‘im Is%lfn%}ﬁ? Qﬂ:‘mp&ygf erpis Iaélylgﬁ?dl stillation at
a’) 90- r@a@@i@ﬁrof ﬁ'('ﬂ6@§h‘ll%yﬁ@ster 39(193(61:{'2[[hf(ﬂlﬂlib?opﬂlfenﬁ')‘-%qsopropyl 2-

resutlng mxture; f) dition of an aqueous sol ution

[medfyl(aﬂaﬂtl'cylwifonm)armn@épmmylmr%vﬂvmal }1(41@6$) 2 2rdimethyl] 1 3ddipxan-4-
D@ Beid ip aeqtopitile, ihasmisPys hySreebiaris agid 3 354X 1 ( et hy!

b) Sulrb&yiivh ok tenedulitid $81etioirwith 1M sodium hydroxide at ambient temperature
and&%léfaTgfﬁéggggug}egﬁgﬁg )z(lzlg]e?)ﬂg SO%II?I’H%IEII% sc?lgtllgn \():v?tlh%I slljntrgble organic
solvent;

c) adjustment of the pH of the resulting solution to about pH 9-10.5 using <0.1M
aqueous hydrochloric acid

d) removal of acetonitrile by distillation at 50-55mBar and 30-35°C;

€) filtration of the resulting mixture;

f) addition of an aqueous solution of calcium chloride dihydrate to the filtrate so as to
form (E)-7-[4-(4-fluorophenyl)-6-isopropyl-2—[methyl(methylsulfonyl)amino]pyrimidin-5-
yl1(3R,58)-3,5-dihydroxyhept-6-enoic acid calcium salt, at 32-43°C; and

) isolation of the product of step f) by filtration at about 20°C.
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g) isolation of the product of step f) by filtration
at about 20C. 15 In a further enbodi nent, the present

WO pwenoseon provi des an i nproved process for thRCT/GB2004/002373
formati on of (E)-7-[4-(4-fluddephenyl)-6-isopropyl -2-
[rrethyl(rrethylsulfonyl)am no] pyrim di n-5-yl]

(3R 5S di hydr oxyhept - 6-enoic acid_ calciumsalt,
Wm B Hh?frqns@y %@@5@@& 1§1an80@}>10%@1€>9 apdmprqVeA PRFcess for the
yl -
fonfz%&%ﬁ?; [[Zﬁ? fﬁ{olrﬂglreg{)l%grhs/?%r |sopropyl 2 20
[me{thnyé(ﬂn@»tgﬂgrdfdwl)amhﬁlodmmﬂm hollG3R, lﬁl)?brﬁﬁfdaﬁydmﬂ%wpw -prheiRacid
i met i OX yl)acetic acid in

Calcé?:%tséﬁl‘i’wl?‘é r{i\%rll%’ él?f{:g %rﬂ‘?(ﬁ)ochl oric acid at 35-40C
a’) D) fe8afhi®a (Plechiikyr &bt (IQ(6SQ- EJILQ40ﬂ1‘udR‘b}%ﬁén}M6iﬁgf)Mﬁ3ll 2-

hydr oxi de at anbi ent tenperature and opti onal

[manlaéhnat@ylstﬂﬁmwbwmq]mgim@ue&yﬂvwm(@Ha6§érl2t2 élmwhylkirﬁ]dloxan ~4-

a,suitable.organic e ment of
it B R Ruboud Pib o it b AR M0 5
b) USIREctich-of Me REMBAL SolhysH ARV bedian hgldld)klde%maien@ﬂ‘emperature
acetonitrile by distillation at 50-55nBar and 30-35C,

andeiptiphaltyr wiashing tbe resnbingaqueaus sedigmealiselutipn wadic suitable of
n e [ f calciumchloride dihydrate to
ny PR e A% 55 Form

c) (E)adfustredt4f theustT optremydultiy dohnivhap ybod plHeu byl strgtdoy1M
sul fonyl amnj no]cﬁyri m di n- 5-
aquppys(lydrassiorig asidii hydr oxyhept - 6- enoi ¢ aci d cal ci um

0 37 dsmefl gt SRS I Sy e

e) PC‘I’ﬁlﬁBﬁ&OdﬂﬁﬁeiéﬁBmg-rﬂ&tdm a further enmbodi nent the
present vention provi de$aj oved rocess faor
tugH

f) ¢ orq;{jélftiqgrpr}&p agpsoup s[)]gptl?gro e)dl 4@6&? @ﬁ;}ltrge SO as to

formTES- D Bk U 1Bl RO L AL RikbadDamminoloyrimidin-5-

yl](\BRiSSbLS;SOdﬁbydhseghdphé @bmrmcbca)cmm sgl)t at32@43)’cmﬁlct i on of
Q) alk ester of
e p

& ?B) ls?leﬂ?fzoﬁ AP Rf SRR RY ﬁr}tr%wm%amw%-
( ARG W@Jﬁ%@é&?ﬁéﬂoﬁ&&?& %ﬁl%)p?{%ﬂq}l@éfﬁl'o vndeé “aA dn‘ﬁird'%h p}ocess for the

| oxan-4 )acetic acid
formetddaroofi (F)-7Hd- (mﬂdorquayim-é ibymiopd Hl- or| c aci d at 35 4OC

b reati the resulti

i alrat e o D AP B AT Sk icParilepob-enete acid
calé’i@i%rkhﬁgwl‘hbﬁc&rﬁﬁﬂiés'tﬁ@sté}ﬁlhept‘ésg sodi um sal t sol ution

a suitable 10 hydrocar bon ester or ether
a )sol mea:tton of a (1-6C)alkyl ester of (E)-(6- {2 [4-(4-fluorophenyl)-6-isopropyl-2-
[methyl(methylsulfonyl)amino]pyrimidin-5-yl]vinyl }(4R,6S)-2,2-dimethyl[1,3]dioxan-4-
yl)acetic acid in acetonitrile with aqueous hydrochloric acid at 35-40°C;
b) reaction of the resulting solution with 1M sodium hydroxide at ambient temperature
and optionally washing the resulting aqueous sodium salt solution with toluene, xylene,
MTBE or ethylacetate;
c) adjustment of the pH of the resulting solution to about pH 9-10.5 using <0.1M
aqueous hydrochloric acid

d) removal of acetonitrile by distillation at 50-55mBar and 30-35°C;

e) filtration of the resulting mixture;
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c) adjustment of the pH of the resulting solution to

about pH 9-10.5 using:50. 1M aqueous hydrochloric acid
walroongessyal of acetonitrile b)i di stillation atPCT/GB2004/002373

50-55mBar and 30-35C; e) fiflration of the resulti ng

m xture; 15 f) addition of an aqueous sol ution of

cal a%dﬂwn 0 la% raqlqcaeoug Isgﬁ/lgcr)na E)fe catlc?urtnrg: filor etcﬁhydratg Bo fhe filtPate so as to

fonﬁ IEE) 7 14 44 mofdpueﬁﬂpb@s’b\pkapg@%ﬁﬁ&hﬁ%&mgrs{ﬁ&{ﬁ)éhﬁﬂawﬂﬁnmn -5-

onyl) am no] pyri m d
Yl] @R ]5(5 BRS @Y@%}lmhﬁmwyih@mamm salat 32#43°Cadndi um

S £ i Pn ¢ Precuflst by 8ok SR alinqut SoE Okt o

eI difoRRdr.e it HER SBO breséht %\Iehﬁﬁn pfdwcleg @f iBProvER pRYEEY for the
process for the 20 formation of

formationmt (B {441 dboryheny) ﬁ-l@prcmyﬂﬂopyl 2-

[me&%}ﬁg}%’? gl)%@dl r ié}%/q‘nep "6 é% cﬁéég?ghhygg‘%’gé@ﬁ%‘%gmi? acid

calc‘ﬁhh@zﬂt ®ﬂﬂ¢1’f¢(ﬁﬂ1§fi§el§1&1fe$t@|9&’)&bg):t 0 g): a) reaction of a
ester o
%) | Brencon oF p 4T RESHIKH 5 p AL (§- (8- ArhussgphenyD-6-isopropyl-2-

RGP OSSP S, Tt Ao

ylaeeticthcidninacetonitfiterwikieaguicbis Inainehiisidaild #dsk40°Cs acid at
35-40C; b). . reaction f .the resulting solution with 1M

b) S odFaRPR MG PRiRE solitignavitn IMsodiu iy Goxida gt smbient temperature

I
and BPOPING N AHES G RAUEE GRH Wi SSOUROF R BB, o
¢) c) adpijsusentehthegft ohthe p&duhmgtshbltmewhboun gHébIlﬂluS iusing <. 1M

9- 10 using <_0.1M 30 aqueous hydrochloric
aqu%%sg‘y@lp%]é’ﬁﬁ\?ﬁ of acetonitrile by distillation at

d) 50- r@%ﬁﬁﬁrof abdom B118 BEdistiBtidd dt 505nMhrahd Bb&spesul ti ng
m xture; WO 2004/ 108691 PCT/ GB2004/ 002373 f) addi tion

e) of fdtﬂamﬁdhsr%@ltmgmntum, cal ci um chl ori de di hydrate

D { er0dfio of b AndisPS sflior st caRh b ghlopg s fyhe flsrg fo as to

fnﬁ L4 AL RBhEN)-Sidpiepyt-2-[methyl .
o R Ly epha L] O gL ety (mettyoufony Daminelpyrimidin-

yl](%&BS) -3 étdlli%}z;lxd,)sxh;epaﬁrdngh; atidehkiunpsalpfat 32+d31C¢;addct  of
ste iltratian at. about .20C. .5 | further
%&ﬁ?&# tlflet rodp ‘f‘té’g &P Q‘?P(/ﬁﬁ'iafl% atparbé’\‘zlfg% -an i nmproved

pr ocess for the formation of
(E)-7-[4-(4-fl uorophenyl)-6-isopropyl -
[ men ﬁ)ﬂll(fhﬁétemhomefrmrtm Ppresdnh mpr‘fmmmeIdes any ithproved process for the

forng ﬁg%a%)ﬁ%_%_g%%mdr )4 é}yi)g -1sgxp§o%gl£§g??' d calciumsalt,
[methyl(methylsulfonyl)amino]pyrimidin-5-yl](3R,5S)-3,5-dihydroxyhept-6-enoic acid
calcium salt, which comprises the steps a’) to g):

a’) reaction of a (1-6C)alkyl ester of (E)-(6-{2-[4-(4-fluorophenyl)-6-isopropyl-2-
[methyl(methylsulfonyl)amino]pyrimidin-5-yl]vinyl }(4R,6S)-2,2-dimethyl[1,3]dioxan-4-
ylacetic acid in acetonitrile with aqueous hydrochloric acid at 35-40°C;

b) reaction of the resulting solution with 1M sodium hydroxide at ambient temperature
and washing the resulting aqueous sodium salt solution with a suitable hydrocarbon, ester or

ether solvent;
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a') reaction of a (1-6C)al kyl ester of (E)-(6-{
2-[4-(4-fluorophenyl)-6-isopropyl-2 10
w pthgdef et hyl sul f onyl ) am no] pyri m di n- 5-yl ] vPe/GBEOOR002373
6S) - 2, 2-di met hyl [ 1, 3] di oxan--43-yl )acetic acid in
acetonitrile wth aqueous hydrochloric acid at 35-40C,
b) reaction of the resulting solution with 1M sodi um
c) hyddpsimaent of thel] afthe resyiimgsplution to abpug pH; Bk uging <0.1M
[ - r.esul ting aqueous sodium salt sol ution
aqugﬁﬁ'y?%@lchfeb%&a@i?) adj ustnment of the pH of the resulting
d) solrembeal of ecabmtitle pidBtillatidn aiSOAPadBar bl 305858Gueous
hy rlo_chl orgﬁ aci]g. d) .renoval of acetonitrile by
©) gi JHrRiCR Pifhe HSUNBS BHEWLT and 30-35C, e) filtration
f) of JdbRich®%4h tal]llﬁkgmg‘bdiﬁtﬂc?r%f d:ja)cilﬂﬁ‘éhfdrﬁ@ dtfydffle RAUE BltBate so as to

sol ution of calciumchloride dihydrate to the filtrate
forms GF)a-[4-¢4-flharophenyl)-6-isopropyl-2—-[methyl(methylsulfonyl)amino]pyrimidin-5-

AER A S o 0pRe L Ll SORAPYL 32 byl (et hy
9 Y| AR rdbudeas phnriena fpbeceal ci um

salt, at -43C;, and g) 1solation of the product of
st dp affyrthgr ehibiotlinagnit.che ptesent guen@ACproivives af imptoeed process for the

BRSBTS B G L9, r o des an | moroved

[metH5] (meth sl fon’ 1) e Ri@mtin= Sy SIS HPY 5 -dthydRoxyhept-6-enoic acid
met hyl"( met hyl'sul f onyl ) am no]] yrim di n- g—yl ]y

cale(@RsSGiaciecamprisas W)Slfﬁ@pta’-)ﬁ? eﬁoi c acid calciumsalt,

) LEILERTPE (B85 R oS PRFE3. -4tk BrdpHe BT 60l

[meH5) (rebhry] st {ofyl) dminoliiiam tians )] viayl } 4B 68PL R=dmethyl[1,3]dioxan-4-

t hyl"( met hyl sul f onyl i m di n-5-yl]vinyl
yl)a[eetn%, 3@%} ﬁlg?:zméitﬁslgtwi%n%/qu)ggg] h@&l&%%ﬂ%@ﬂﬁé@°&ngci 31 in
) S5 THERBACEIE S ORATRIS Y PG bR i e

and seghinptieydsulkng aqurbussadien talt eipeonad/ itk eolusiiedx ylesd) MIBE or
the resulting aqueous sodiumsalt solution wth a
ethydaretdhhl e hydrocarbon, ester or ether solvent; WO

20 ; .o i .
) hettsp R by B R DA (ool e} P Mg so1m
aquersis mgdrobhlbhik agigueous hydrochloric acid d) renoval of

acetonitrile by distillation 0- 55nBar 30- 35C;
O g SRl iR i crsuli e SRR ene 808 G+ on
e) Of ARaRILGAHSr30kiHE hARwAS; cal cium chloride di hydrate

to the filtrate so as to form

f) ( Ejaddition-of 4n liueons piletgd 9f-caldiwo chiopyle dihyilrate toythé filstakey$o as to
forrr? k%')f-’?—?X—l(i-ﬁ%r%%]lgr}gﬁ)i—gils%il)pc;pgl_-z—[methyl(methylsulfonyl)amino]pyrimidin-S -
yl1(3R,55)-3,5-dihydroxyhept-6-enoic acid calcium salt, at 32-43°C; and

g) isolation of the product of step f) by filtration at about 20°C.

In a further embodiment, the present invention provides an improved process for the
formation of (E)-7-[4-(4-fluorophenyl)-6-isopropyl-2-
[methyl(methylsulfonyl)amino]pyrimidin-5-y1](3R,5S)-3,5-dihydroxyhept-6-enoic acid
calcium salt, which comprises the steps a’) to g):

a’) reaction of a (1-6C)alkyl ester of (E)-(6-{2-[4-(4-fluorophenyl)-6-isopropyl-2-
[methyl(methylsulfonyl)amino]pyrimidin-5-yl]vinyl }(4R,65)-2,2-dimethyl[1,3]dioxan-4-

yDacetic acid in acetonitrile with aqueous hydrochloric acid at 35-40°C;
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yI']1 (3R, 5S) - 3, 5-di hydr oxyhept - 6-enoi ¢ acid cal ci um

salt, at 32-43C, and g) isolation of the product of
\Nazmmnmy9by filtration at about 20C. In a furtP€r/GB2004/002373

enbodi nent, the present i nverth on provi des an i nproved

process for the 10 formati on of

) | et ki e PR o A SRR i ioxiseys apbise tempperaure

andfivaéhﬁgdﬁ@femﬁﬂg a@&ﬁ@ké‘dl@iﬁlsﬁlt sélatién With$albéne; Whi ch
conprises the steps a') to g): a') reaction of a

) ( 1-wlmstneatiof duerpd oﬁfhe(r@plt(rg_splutmn to about pH 9-10.5 using <0.1M

4- r enyl ) - 6-i sopropyl - 2-
aquf%h)g‘fo(c&e?’% a?@l fonyl) am no]pyrimdin-5 -yl] vinyl }
d) (4RemByaldfAcetonivild yly[distilladfiodit®0a8bmMBarlindB0)3se€t i ¢ aci d

in acetonitrile with aqueous hydrochloric acid at
e) 35-fHlfationyf the sespltig IHKtU®e resul ting sol ution with 1M

S Odﬂdﬁlﬁo%yoqraﬁ)éhg&ugtsolﬁﬂgﬁ g éﬂ&ﬁm%[&f#rdﬁlycﬁ’:ﬁg t(%’\%é B so as to

the resulting ‘aqueous sodi um salt so

fonh(QE)JM&@xmbﬁiphenMBEsdpﬁopythMhﬁhybl(mémylsﬁ])for@d)aﬁﬁhcb‘![pgmﬁrmdm—S—
the resulting solution to about pH 9-10.

yu(a&swéodlm‘idromeaaé@ae@ bR sat.et 3318°d) anderoval
AN b HRbl boli Rty BhaRSgRar anc

tration eresu ing mxture; f)
addltl on of an aqueous sol ution of cal ciumchloride
dlhydratetothefll rate sQ as to form

( E)InafputherenbodgpeiHBR Prosem IMEHHPB BIAVIGES BRETRIAVEARIGHYS for the

fonﬁ%{}JFnggg&}'fgf{g]fgﬁm}igb@yﬁg%% - b- éanN c acid cal cium
[meﬂ;l@ﬂ@net]aﬂsﬂﬂx@l&@mrm]lpjyrgl)udlrsﬁlyﬂﬂlbﬁS)e?o 5tdﬂwqw7qdiapﬂ-6 -efioic acid

p f) hy filtrat t furt
calGiB S A CORB SRS NG PORESH Ol oY ahoehprssobagiment

her%lﬁ?éf&%%rfh@felﬂa@l%r v&lfé‘iéfﬁtlhg 8‘?)5 potassmm hydrox1de is used instead of
-(4-tluorophenyl) i sopropyl -2-

sod{ume hjdrbXidet hyl sul fonyl ) am no] pyri ni di n- 5 yl ]

g; l?eslgmge’ég og %ﬁ%?‘{egggn tg%ée g ygrgguh% 15a1 %{ngroa?d oxéer%h percentage yield
(s ahﬁ%cﬁdzlg IBﬁNS g? ggﬂaté gl%()@j_agwll S%Sﬂr) gﬁc)ll lﬁfrezc(uad fiémber of steps in comparison
with thetpirgdegses tngws di tl@myu Mﬂilrh@]appxepmqgh thats: igharipageentpge yield may

progidp SRt Bardih oo SR bt ARREA T cGEiiidl scue

TheMei2ded HuAdBH Slst&s ih ERIROHO 02(BE Invenfidn BsukEiadtvenopetational

the resulting solution with 1M sodi um hydr oxi de at
progaspasehuring dhgyapmifagtare, whishwpayHranglatiata 2E9re j0RBst PERrssusThe

red&c%ginﬂmb&a&t stép%liﬁ' Eﬂeoﬂ}oggsg gf 8 lhlf{%ﬂﬁbn involves reduced handling of material,
which may result in less opportunity for degradation or contamination of the product. Also,
certain chemical reagents are no longer required and the total amount of waste and/or effluent
is reduced, providing an environmental benefit.

A further aspect of the invention provides the compound (E)-7-[4-(4-fluorophenyl)-6-
isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl](3R,5S)-3,5-dihydroxyhept-6-
enoic acid calcium salt made by the process steps a) to g) as hereinbefore described.

A further aspect of the invention provides the compound (E)-7-[4-(4-fluorophenyl)-6-
isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-ylI](3R,5S5)-3,5-dihydroxyhept-6-
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c) adjustment of the pH of the resulting solution to

about pH 9-10.5 using <0.1M aqueous hydrochloric acid
wG2@)/1e8sapval of acetonitrile by distillation BCT/GB2004/002373

50-55nmBar and 30-35C, e) fidlfration of the resulting

m xture; f) addition of an aqueous sol ution of cal cium

chloride dihydrate to the filtrate so as to form

enojcpyridreajciupsak mage G HasBrosess sieRbpp Ehg) aszleperedyn empasRget or

' pyri m di n-5-
enﬁ%ﬁk%@ﬁ%é%i-gﬁg%dihydroxyhept-6-enoic acid cal ci um

salt, at 32-43C, and 10 g) isolation of the product of

ste y tration about 20C. In a further
n‘é‘g’&?gr‘?‘é‘ﬁ‘t fr“fth%f Pt é’ﬁf el IHYF@HPP BFPViles i e C& Hgﬁa’rﬁﬂl’l&bé(&he
proddsO6EHE Efé%énttlﬂ%nt159r mati on of
(B)-7-] 4-f1 uorophenyl)-6-isopropyl -
[ rredlrhylllﬁ(rmspﬁtw bE&ihk fimrentidmpionislep ¢ produdi <Dbt5m9dl by the process of the
sé - 3, 5- di hydroxyhept - 6-enoi ¢ acid 15 cal ci um
pre BVPVC fich conprises the steps a') to g) as described
| N 1BRN BS Bstbcifed BEP BRI JFBREs o tBE Bh&R iBFetiOf could be ap 11ed to
hereinafter, wherein, in step b), potassium hydroxi
makiesltgmativé saltsed theohgens cuichps lthy aragresiem s7ih by psmfeaswlt@ble

the i nvention rall e v gve
mapf S S 28 SO Bt B BeroUB) €Yy Bbflna couta e
con(ekte@Byrbydsse@Kindivh iRk At infrke eslciuiher (1f ThissRSnbther aspect of
conparison 20 with the processes known in the art. It

the \ipyentipe is pravidedaa pracash far makingihe magseswnsalyef shreeﬁgynhﬁympnsmg
\ n r

the ?ﬁ a}i : Ar?gg g?a?ﬁ&&hﬂétﬁgeo&rﬁ%r?%}ﬂ avf}rﬁegegg,l ih S%ﬁeqrm‘ekguc eh}é rﬁaén%smm salt

(suchuRbergnediustobpgidehistdddepinsiead sf Divateheoliblé ealcluamsalt (such as
results in fewer operational processes during the

calciiip GRlgEiek e, whi ch may transl ate into a nore robust
pr Oﬁﬁ: Sfventdf is fu‘fﬂHPﬁﬂ gffolg&%ﬁlg gf(ﬁnh'@? process

e Thvent: on 1 nvor ves re uce I ng of

naterlal, 25 which may result in | ess opportunity for
degrjdati on or contam nation of the product. Al so,

Ex in chem cal reagents are no |onger required and

BEMQQOD%} #hs &R Bfac¥BSitSle @ﬂﬂ)(nﬂ? ateéf(f°buﬁl@ﬁ cobled [Eseeasbore

provi ding an environmental benefit. further aspect
gradifal ad@twmvﬂmdrmhlmmnﬂ@sﬂm,émm,ﬁ%@ The resulting solution was

(E):Z-d 4 (4-f henyl ) - 6- o - -
sty A5 nti] ke LR el thon spoledt 0 25°6, Soigp hydeogide
(1.0M, 3630 7 a&lea -6l D Rnb eRtilB g %Qxﬁﬁ@stﬁrapat ¢hi§ BInGjettttire until the

salt nade by the process steps a) to
readtion ewaa [sefnplate. ddgesoub bpdroghlotie adid (143 pes ﬂdflﬂd tp djust the pH of the

sohlttljé\jll T%E]g?)/]{gggg Blhg ﬁl)?? ﬁ rgguncﬂ‘,r reduced pressure (52mBar, <40°C) until

appfo?(‘i’rﬁﬁt@ﬂ/yiOO%ﬂ[dFﬁ&éié{ﬁﬂrHWér Sl bR OWRME -Klm(ﬂriﬂ?wﬁs ¥dded and
[T (3R5S)-3, 5-di hydroxyhept-6 WO 2004/ 10869

distPpEipeeaated @2@17&3furth@5100ml of acetonitrile/water had been removed. The

resulting mixture was filtered through a filter pad, the filter washed with water (30ml) and the
filtrates heated to 40°C before addition of a solution of calcium chloride dihydrate (3.07g) in
water (29.5ml) over 20min, maintaining the reaction mixture at 38-41°C.

The reaction mixture was stirred for a further 15min at 40°C, then cooled to 20°C and stirred
at this temperature for a further 15min. The resulting suspension was filtered, washed with

water (3 x 50ml) and dried to give (E)-7-[4-(4-fluorophenyl)-6-isopropyl-2-
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enoic acid calciumsalt nmade by the process steps a')

to g) as described in any aspect or enbodi nent
whegoaitodsef ore. Therefore a further aspect of tPET/GB2004/002373

i nvention provides a product- 16t ai nabl e by the 5

process of the present invention. Another aspect of

ool gt an RS iRy S S PfoRypepts-enoic acid

Calcaﬁﬁ@ggr@ggg M@gxg,letd)e process of the current invention
could be applied to make alternative salts of the

Agent, such as the magnesium salt by use of a suitable

E 10l gnesiumsalt in step f), such as nmagnhesi um
—@R—gz de. Such a salt thus obtained could be

TheG9hhesit 8faki¥odue GEBERBIs kigtvatedbeldveforithie ﬂsag)eoﬁyh @nalogue. Other
calciumsalt (1). Thus in another aspect
anajogyesrandg mads byrsippilgamocedpicscess for nmaki ng t he
magnesi um salt of the Agent, conprising the steps a)
to g) as hereinbefore described wherein, in step f) a
iso-Pedieyl (EP(6402-p4- (R finerophen ﬂﬁhsoﬁt&p?]ﬁ«‘ﬁﬁeﬁﬁ@d_i_ﬁéthﬂﬁulfonvl)ammo]
chI oride) .is added | nst ead of a vvater sol ubI e cal cium

S A 0 S S o
solutibd (ibrfrﬂi)phatryl4[@(()4;i flubﬁphel_t)}()Jrﬁeﬂ_opnop%%glhetﬂlg}(meth&&uﬁggﬂbmnno]

r . 0
pyriphionr w3 nethn g bisplie Side 25 Sl s ot il (i i b -65°C over
30 rﬁﬁlgﬁats' ﬁﬁm‘f@ﬁmg %Eﬁggrafulﬁ@ét 3t qgoﬁr@pyq%: [(@@)%onnyl 2,2-

roxi d (1 was added 25C and
dlmnélsrhll ﬁrdlgxan—&wh}raeeteuer mrteldelait (24 16i8<g) tvemaddfat dnopwun ¢ the solution

ove} R ATIES. BHUH TS BORAPETEHE SorPoE- dHecorgispf B Iersel were kept
at -954% foF S nsiRhted, itdh atmed it iatrh @¢CeriP 1 0°CRSWE sd nﬁﬁtﬁéss W &er (40.4
(52nmBar, _<40C) until 25 approximately 100nl of

mLfodoweil by abesionsid. 8781 156 ameld meveatldediza give @mo phjsedight yellow

d distillati continyed until further
sotRofhe ettt toph Blstifies S 3RpoatERe Hbiie Ryl P Slass il lr
dlstmatesums \Welitibh whewashet Reqieghaldy With tweker W84 mIHMEOYH Wivesodium

washed with water (30m) and the filtrates heated to

bicarpmate(odte)atid e Wom sestiumg bigsrbanate(9b4l 2 and wakar €63 o ldeThe
res i Pl PE ph it Ao a0, 80470 R . of souton

in t}reaacttlilatm Fiaxk (mmovrmg ~3221'9ntledf distillages). Wiethadol 1200 mLakt S0°C was
then cooled t C and. stirred at this

Chatgeﬁiserfatftnslé ar%rheatotwptl Herﬂlift,a% gimosplistic pES§PYre fgmoving ~ 134 mlL of
dlstﬁhﬁ eﬂsfhtgﬂargﬁgt}({/dedftrﬁétﬁﬂrol Y9150 WHobc WiRLEed (3 the soitioh and the

drie
batc(hE)ooVed[téxt(ﬂC tvarGOaninetey. Thetbaichopasaopled 20 REIQ 0G4 3006 8tESs, 0-5°C

over gTém(%uZthO then ¢ 121311% to —8°C over 20 minutes and kept at this temperature for 30
minutes. The solid was collected by vacuum filtration, washed with 2 portions of cooled (-
8°C) methanol (2 x 80.6 mL) then dried in a vacuum oven at 50°C, 200 mbar, yield =28.9 g
(68.3%).

"H NMR §: 1.15 (q, 1H) 1.24 (dd, 6H) 1.27 (dd, 6H) 1.40 (s, 3H) 1.49 (s, 3H) 1.55 (dt, 1H)
2.34 (dd, 1H) 2.50 (dd, 1H) 3.38 (spt, 1H) 3.51 (s, 3H) 3.57 (s, 3H) 4.32 (m, 1H) 4.43 (m, 1H)
5.04 (spt, 1H) 5.47 (dd, 1H) 6.52 (d, 1H) 7.08 (t, 2H) 7.65 (dd, 2H)
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-16 [ et hyl (et hyl sul fonyl ) am no] pyri m di n-5-yl ]
(3R, 59) -3, 5-di hydroxyhept-6-enoic acid calciumsalt
W@ 1®48086984% yi el d). Exanple 2 5 The synt hesi sP@f/GB2004/002373
anal ogues of BEMis illustratléd bel ow for the
i so-propyl anal ogue. O:her anal ogues can be made by

nmet hyl (e

Chl&lﬁ(é g&g éﬁm% }rmm msvinmol) was char%ed to toluene (373 3 mL, 16 rel vol) at —60°C.,
yrim di met hyl [ 1, 31di oxan- 4

5 i yl
Dinkeyhy aeighide €11 GOmEadz mmiis s th@maﬁglqudmwysam fhe cpgled 4olution
Ovelg%(? H{lliluogm lo(gep%%ls\é\@%er% aF—%(ﬁ&ORWCTS &) B’]?nu%es a? a’]ls gemperature 130-
proIIBy‘}‘Z([MR 68P6 MRy e firyl -3 @rdiefestyl4;3- aiamyh(ymb&uiquh 56 2@/95 mmol)

) am no yr| m di n-5-yl met hyl'] phosphi ne oxi de
in t@uenpgﬂ ) Wes arded deppwise taithe yassel @xer Qﬁ,@;nutegommntmmng the

1nte{:HS g%ﬁrgj%ra[t% 2’1'9 %g 2%95 }eggﬁ;éne%ﬁﬁ%%s%gﬂﬁtea g?—%O"C for 30 minutes

follmémb%ﬂiediogﬁmﬁb sdditiordefithibgRindhe (26/B6t 9126 & Aemdl? dvéarB0ghinutes,
was added dropvvl se to the soI dtion 15 over 35 minutes

allowggihg inipiRg! ERecTaBip & B Pe Qt I8 eeaciinp misretesthen allowed to
t t
a:fr{ ‘t]‘?) 2\5@(‘5’ §%nl {rler%] é\?@% g/e@t’l(;heii%gél %sleng% Wr%g E%ﬁids at %ﬁ? ‘éfcr)r 30 minutes,
then( vﬂrﬁ)tﬁﬂ(77rrhl) ‘fvad dduled dndbsheaniature agldnteﬁ (06 36 'l’mguteé. Theraqoéqus layer

wer e adde ive a hase |i | ution. .
wasHERstpat ane tepH phsccet (b yRBR ok bekP ot R ane b 5y hstediine organic
portich ﬁ'%’@é@md vﬁﬁ@vd’f& (9§ 3%E} ﬁﬂd Bt %%anfgrﬂoﬁlﬁpéebﬁﬂa% ¥ Pacuum

sequent i al wat er
dlstﬂkadom At ISDOHMCEISEIHMIEWQQQ)I@HQ@Q urikil %m sfddiuane had been

rompy S TBFREE GIoQA b i Bd i Bk 59 Beatier A6 ukaiamrapested o

1502dBhr i Afmdve J388eL of (BRied. Tfe réﬁil | @utidnNwdshtansferred to a flask
distillation flask (renoving - mL of distillates).

contamlh&mva(egézanmt)voraﬁncg@@lmyves:m&irlgfcs @t agbichictempergkure agernight.
solutlon ISt e heric pressure,
Thl? t\/(fnn‘aas usfgglrﬁq_t yoth glgf oyﬁlru}gﬁtg . A further portion

of nmethanol (229 niL) at 50C was added to the sol ution

and the 25 batch cooled to 40C over 30 minutes. The
Iso-pEapyh2- (4R .0 f-bydrpxymethylod2rdimethid- h 3rdiexanal-gltacegaier 30

. kept
oL AR SR A 0 et it
Andedes Wﬁtﬁdhﬁekemw grdupb Rrmhy bmadeby e diniddr hleﬂlqalor t i ons
of cooled (- 8C) nethanol (2 x 80.6 rrL) then dried in
a vacuum oven at 50C 200 nbar, yield = 28.9 g
aDY, j ., am%gb%ré@n—&
Vlm@:@ﬂljﬂib@m@ne’s&ﬂéﬂd 1H) 3. 38 (spt 1H) 3.51 (s, 311)
(s, 3H) 4.32 (m 1H) 4.43 (m 1H) 5.04 (spt, 1H
Thlscotﬁpc(lmd carl b mAd6 s degcrilid) inPa@@t AppliGapn W.V@QO/GQIM 2H)

Example 3: Procedure using wash in step b)

BEM (20.0g) was dissolved in acetonitrile (140ml) at 40°C, then cooled to 35°C before
gradual addition of hydrochloric acid (0.02M, 35ml) at 35°C. The resulting solution was
stirred at 35°C until the reaction was complete then cooled to 25°C. Further acetonitrile (8 ml)

was added before sodium hydroxide (1.0M, 38ml) was added at 25°C and the resulting

mixture stirred at this temperature until the reaction was complete. Aqueous hydrochloric
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WD 2004/ 108691 PCT/ GB2004/ 002373 -17 | sopropyl -

2-[ (4R, 6S)-6-fornyl -2, 2-di net hyl -1, 3- di oxan-4-yl
w@e®iaossIChl ori ne gas (2469.6 ni, 118 mmol) waBCTGBR@eAi02373

to toluene (373.3 mL, 16 rel-1§ol) at -60C. Di met hyl

sul phide (11.67 nm, 121 mmvol) was then added dropw se

acid ) TN S SR o St Ol QY B 3T R e 8R! 08 b Water was
addg@ §P@hAthY t8mbine@ velukkedWhater and hydrochloric acid (0.1M) (from the previous

-[ (4R, 6S) - 6- hydr oxynet hyl - 2, 2- di met hyl - 1, 3- di oxan-4-y
pH pdjugimeat ssef) 24ddgbwas 1G], ypne (135 md) wenthep 4dded and)thewmgxture

._added.o hse t.o vessel., over. 30 .m.n S o
surfRARRCET RS0 Bl bt EP AT otk BBl e The agqueous
pha$eeR&d them séPaidied Romake @@hﬁi@g)ﬁﬁbeait 40€0 CThe aq@dduliphitepas distilled

foll owed by the dropw se addition of triethylam ne

und¢p@da@dpressee (AFmByr, 6¢67C)3mtikihgobane wag redugatgol Heml. The
Lnternal temperature to,rise. tq..-50C, The reactiqgn, .

rest P BouR O or o isvsti b Hle? B epebBe EEGENpeg it water

and embired et thd Agudods HWakliOscltitn,, Yuchahatthd fotf GoRime?SChe resulting
for 30 mnutes, then water (77 nmL) was added and the

aquequetsglusion gias 47 @ anlf Bhis solutipmiraekeatertie 49ty defese pdditen of a solution
. H : .
o 8B OGS e (005 SRS FES R AL, By ELERerscion
mixtas besB- M tth water (23.3 nL) and the organic portion
separated for vacuum distillation at

150 nbar.
Theppagtion Kt Wik stitgskor A fethen A min a%@lfcnﬁheafcoglr@ﬂ (i@ AQ°C and stirred
| : .
at I8 RoRERut aol PARNEE sl M Gedufith ipont3h \AR RS whllfed wirh
wateh@rx $3ml) endiged BIveE)or-[4 @-fleorephehilh-6-@sptob iRz

el s prahpete by O R Db S g enoio acd

A 14. g@f@%gtﬁ: i8R Nt1d). This solution was used
Cald| reszgtplt(y ? r the com?g}llfng Og}thag)e. 20 | so- propyl

'H BMR 8R] 8%)(d-6d,I6E0r b3 (dt21H) distetihyF) 12.60 tdpXH)-A14/(dd] 1H) 3.42

hi_.s canpoun made usi

acetate T d may be ng the
(spipi BYoddids FsdrfbodtDnd EPGBIHEN .21 (dHTpiedddi ) 6.51 (dd, 1H)
¢ el
7_21;&%1%%??%(%%?2{)' groups R may be nmade by a sinilar

[Thé 4H(NMR way ephany)t-a6-ai396 promttic inn DM Ortehbel & DNISOx2.515)].
[ )am nol pyri mdin-5- 25 " | ~I| phosphi ne oxide This

“paghy OB dehn be made as described in Patent
Application WO00/49014 Exanple 3: Procedure using
wash in step b) BEM (20.0g) was dissolved in
acetonitrile (140mL) at 40C, then cooled to 35C before
30 gradual addition of hydrochloric acid (0.02M 35ni)
at 35C. The resulting solution was stirred at 35C
until the reaction was conplete then cooled to 25C
Further acetonitrile (8 mMl) was added before sodi um
hydroxi de (1.0M 38nl) was added at 25C and the
resul ting
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m xture stirred at this tenperature until the reaction
was conpl ete. Aqueous hydrochloric WO 2004/ 108691
wOODAEBE004/ 002373 -18 acid (0.1M was added pOI/a8pwsN02373
the pH of the solution to ap PDXI mat el y pH10.5. Water
was added so that the conbi ned vol unme of water and
Cla;ﬁgrochl oric acid (0.1M (fromthe previous pH
==&t ust nent step) added was 100m . Tol uene (125 m) was
then added and the m xture stirred at 40C for 30
m nutes before it was allowed to settle for 1 hour at

1. 40@ prusessdgubsdernmtionpf dEwad4-(hélnormpbenyal- édscrpmnlﬁhe

im0 BT PSS Al i

caldfu&hlsﬁl&wvﬁshécﬁﬂpmdtﬁecsiéiﬁamo g)The resulting aqueous
sol ution was fi| ughafllter pad and the

a) fi |reRationgd Hé&6@%lhyl\ﬁeﬁeé Pf (Far{é {2dritiritiprophenybfeisopropyl-2-
[me r esﬁﬁ%&p%gm% ueous s m‘?‘r‘/ Ic} ﬁ 6@?’? &ni[r% hyff[ﬁ 3§5’1‘8xan-4-

yl)asezt[cutcncbm avastehmidcihde dxyadio Solvefitowith agldotis avid af artelevated
solution 10 of calciumchloride di-hydrate (3.05g) in
tempepRire;(29. 5ml) over 20nin, maintaining the reaction

b) m X ati®n JfF tl%sreéhjr g émﬁldne\@ﬁﬁ b BqdEoid Mk Rk ggégogﬁlg and

for a further n at 40C, then cooled to
optishaltyr eakhireg the mssltmg rageecs alali fnggtalsakt solutien withra snitablberganic
1resultl ng suspension was filtered, washed with water
SOVeBby 53ml) and dried to give

c) ( E)ad Zus[rﬂer{t Af fHe SR8 A6k G- sbﬁl@i@ﬁ @@Uétwgeﬂ-EH6 and pH11;

yl (et hyl suI fonyl ) am no] pyri m di n-5-yl |
d) (BRemsyaIE)fﬂledwﬁyldmm#ﬂﬁe aifc eplyens; aci d  cal cium sal t

14, 0% n 5% eld IHNVMR S: 1.21
Ed+ %E‘%fll%aé fﬁ‘ giﬁﬁi“ I 81 )1H) 2.00 (dd, 1H)
f) 2 ]a@d{tﬁﬂ,of l'vl)ate?r sﬂ&bld@ﬂﬁlum%h‘l} fo t%e‘fﬂtra(té so adto f%nﬁ%EX $-[4-(4-

3.77 (m 4212 1H) 5.53 (dd, 1H) iR
ﬂuoxwhenyl) éﬂsanopﬂ%[meﬂml rp@thylswllﬁgnmnipmq}equdm% 55)-3,5-

¥l tion in d6 DMSO (where d5
dlh)%%é‘chg&s%&?‘e%’aﬁar %F’(?lﬁ%%scur ed 25 WD 2004/ 108691
g) PClssHRZ0/tOgDddct of 3@ fy:I ainms 1. A process for the

formation of (E)-7-[4-(4-fluorophenyl)-6-isopropyl -
[ met hyl (et hyl sul f onyl ) am no] pyri m di n-5-yl] (3R, 5S) - 3,

2. 54k FMQE&)% Qﬁﬁhe@n{s@ﬁ;lﬁ 1av9ﬂe?¢in PheCRhtEL HE0CRAL Brgaﬁ‘[iaisgﬂent is
a) to g):

conpfises the ste
acetonitrile.

3. A process as claimed in Claim 1 or Claim 2 wherein in step a) the aqueous acid is

hydrochloric acid.

4 A process as claimed in any one of the preceding claims wherein step b) comprises:
reaction of the resulting solution with aqueous sodium hydroxide and washing the resulting

aqueous sodium salt solution with a suitable hydrocarbon, ester or ether solvent.

5. A process as claimed in any one of the preceding claims wherein the aqueous sodium

salt solution is washed with toluene, xylene, MTBE or ethyl acetate.
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a) reaction of a (1-6C)al kyl ester of (E)-(6-{
2-[4-(4-fluorophenyl)-6-isopropyl -
w( phgdefnet hyl sul f onyl ) am no] pyri m di n- 5-yl ] vP@§/{GB2004/002373
(4R, 6S)-2,2-dimethyl[ 1,3]di@9an-4- yl)acetic acid in
a water mscible organic solvent with aqueous acid at
an el evated _tenperature; 10 b) reaction of the
6. r esPEqCRY @&ﬂ%ﬁlﬁéﬂﬁ (aim Sa\ﬁheaalaé%%quspwq divg gt solution is washed
with¥ftgi de and optionally washing the resulting
aqueous al kali nmetal salt solution with a suitable
organic solvent; c) adjustnent of the pH of the

[ ti b
7. r es \ptglrcg S llréftlr?ynqlg%iq 5111%1) ganrg‘ \%J,'léeﬁ?m t1165(1 §C)alkyl ester

1sﬂﬁﬂ£ﬂ@ﬂ§he&&ltrat'0n of the resultlng m xture;
dition of a water soluble calciumsalt to the

filtrate so as to form (E)-7-[4-(4-

8. o] By Rone T Beceaig F B HBRtin g RE b pearied out

at3§r4|0dcpal ciumsalt; and g) i sol ation of the product of
step f). 20 2. A process as clained in Caiml
wherein the water m scible organic solvent is

ac ZA%?(I?%%/&IW' e‘%aﬂ%‘ed in gxiygc X t?eh%r%cegﬁn %as.lmraécv% Tein sélegg)) is carried out

atahmnofelmp@fat@ream d. 4 A pr ocess as clained in any one
of the preceding clains wherein step b) conpri ses:
reaction of the resulting solution with agqueous sodi um

hyd '
10,03 AR AT ERSRRSHLS Y08 SRR BRI B
hydediiéd ispotag@nin. hydtoxdde. A process as clainmed in any one
of the preceding clains wherein the aqueous sodi um

salt solution is washed with toluene, xylene, MIBE or

11. gt h%'pr&%?st a%tc?alm\é\@[u? %#e?ﬁ@%‘g@%&éﬁﬁ%%&j %ﬁé%ggucz Qomprises

process as C erein t ous
adjusodentrof del tH ebHthetsblmtion so atssih pHO-1 3 by adolitirtenef. aqdeoud hydrochloric
.process as clainmed in any one of the preceding clains
aCI‘gzherei n the (1-6C)alkyl ester 5 is the tert-butyl
ester.

12 A process as claimed in any one of the preceding claims wherein step d) is carried out

at a pressure of <55mBar and a temerature of <45°C.

13. A process as claimed in any one of the preceding claims wherein in step f) the water

soluble calcium salt is calcium chloride.

14. A process as claimed in any one of the preceding claims wherein in step f) the calcium
salt is added at 32-43°C.

15.  The compound (E)-7-[4-(4-fluorophenyl)-6-isopropyl-2-
[methyl(methylsulfonyl)amino]pyrimidin-5-yl](3R,5S)-3,5-dihydroxyhept-6-enoic acid

calcium salt made by the process steps a) to g) as claimed in Claim 1.



8. A process as clained in any one of the preceding
clains wherein step a) is carried out at 35-40C 10
w@®200/1860cess as clained in any one of the prepedGBN04/002373
clainms wherein step b) is caﬂ¥1ed out at anbient
tenperature 10. A process as clainmed in Caim1l

| kal |
16. py fgkgaégPﬁégﬁ%gﬁéﬁtﬂg queo %%ﬁoﬁgpgkgegéprocess as
[meﬁlty%mgllédﬂfoﬁ Marﬁﬂﬁ]ﬁﬁm‘hﬁﬁl ﬁ&ﬁ@?@ﬂj@ 9%%&%@&% Ehoic acid

Fises adjustment of thé pH’of th

calcgoh sztlt madet by tlequioceps-geristn) 5o g)/asad@imed@m Cidimatju e ous
hydrochloric acid. 20 12 A process as clainmed in any
one of the preceding clains wherein step d) is carried
out at a pressure of < 55nmBar and a tenerature of
< 45C. 13. A process as clained in any one of the
preceding clainms wherein in step f) the water soluble
calciumsalt is calciumchloride. 25 14. A process as
clainmed in any one of the preceding clains wherein in
step f) the calcium salt is added at 32-43C. 15. The
compound (E)-7-[4-(4-fluorophenyl)-6-isopropyl-2 30
[ met hyl (et hyl sul f onyl ) am no] pyri m di n-5-yl ]
(3R, 5S) -3, 5-di hydroxyhept -6-enoic acid calciumsalt
made by the process steps a) to g) as clainmed in Caim
1. WD 2004/108691 PCT/ GB2004/ 002373 -21 16. The
compound (E)-7-[4-(4-fluorophenyl)-6-isopropyl -
[ met hyl (et hyl sul f onyl ) am no] pyri m di n-5-yl ]
(3R, 55) -3, 5-di hydroxyhept-6-enoic acid calciumsalt
made by the process steps a) to g) as clained in Caim
7. 5



