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10 Compound (E)-7-[4-(4-fluorophenyl)-6-isopropyl-2-
[methyl(methylsulfonyl)amino]pyﬁhﬂdin—iyl](3R,SS)—3,5~dihydroxyhept-6-enoic acid
(hereinafter referred to as the ‘Agent’) and its sodium salt and calcium salt were disclosed in
European Patent 0521471. This patent also describes a process for the synthesis of the
calcium salf of the Agent, the final stage of which is the conversion of the sodium salt of the

15 Agent into the calcium salt, The caicium salt thus formed is then collected and dried and may
be processed further as required.

This conversion of the sodium salt into the calcium salt, followed by collection and
drying is also described in our International Patent Application WO 00/49014.
The process as described in both of the above documents comyprises dropwise addition

20 of an aqueous solution of calcium chloride to an aqueous solution of the sodium salt at 20°C,
stirring of the resulting mixture for, for example 45 minutes, and then isolation of the product
precipitate by filtration. The filtered product is washed and dried under reduced pressure at
40°C. Efficient washing of the product is essential to ensure removal of sodium chloride
produced as a by-product of the reaction. Filtration and drying are then required to give a

25 final product suitable for use as a pharmaceutical.

Precipitation at 20°C according to the process described in these applications produces
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20 yll(3R,55)-3,5~dihydroxyhept-6-enoic acid calcium salt, which process comprises mixing of a

solation of calcium chloride with a solution of a water-soluble salt of (E)-7-[4-(4-
fluorophenyl)-6-isopropyl-2-[methyl (methylsulfonyl)amino Jpyrimidin-3-ylJ(3R,5S)-3,5-
dihydroxyhept-6-enoic acid, wherein the process parameters ate selected to give a product
which demonstrates improved efficiency of filtration.

25 Suitable water soluble salts may be metal salts, for example an alkali metal salt, such
as sodium, lithium or potassium; or an ammonium salt or an organic amine salt such as
methylamine or TRIS (tris(hydroxymethyl)aminomethane) salt. Preferred salts are the
sodium salt, potassium and ammonium salts. Further preferred salts are the ammonium,
methylamine and TRIS salts. A further preferred salt is the TRIS salt. Most preferred is the

30 sodium salt. '

For the avoidance of doubt, the solution of the water soluble salt may be produced by
dissolution of a solid form of the salt in water. Alternatively the solution of the water soluble

salt may be generated from (E)-7-[4-(4-fluorophenyl)-6-isopropyl-2-



salt may be generated from (E)-7-[4-(4-fluorophenyl)-6-isopropyl-2 13 FEB
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20 time for which the two solutions are mixed.

In general, the mixing of the two solutions is achieved by addition of the calcium
chloride solution to the solution of the water soluble salt of the Agent. In general, the addition
of the calcium chloride solution is carried out over a period of time, hereinafter referred to as
the ‘addition time’. After addition of the calcium chloride solution has been completed, the

25 mixture is generally stirred for a period of time hereinafter referred to as the ‘hold time’.
Reference hereinbefore to mixing of the calcium chloride solution with the water-soluble salt
solution for a period of time is to be understood to refer to mixing these solutions for the
combination of the addition time and the hold time.

In one aspect of the invention, the addition temperature is selected to give a product

30 which demonstrates improved efficiency of filiration.

In one embodiment, the addition is carried out at a temperature (hereinafter referred to
as ‘the addition temperature”} of betwesn 30 and approximately 45°C, preferably between 32
and 43°C, more preferably between 35 and 42°C , and most preferably at approximately



30 which denonstrates inproved efficiency of filtration. In one enbodi nent,
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hold time is at Ieast 15 minutes. In a further embodiment, the hold time is at least 30 minutes.

20 Tt is convenient to stir the mixture during the hold time at approximately the addition
temperature.

Therefore in one aspect, the present invention provides a process for the manufacture
of (B)-7-[4-(4-flucrophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino] pyrimidin-5-
y11(3R,58)-3 ,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises mixing of a

25 solution of calcium chloride with a solution of a water-soluble salt of (E)-7-[4-(4-
fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonylamino]pyrimidin-5-y11(3R,5S5)-3,5-
dihydroxyhept-6-enoic acid under conditions such that the addition temperature, addition time
and hold time (all as hereinbefore defined) are selected to give a product which demonstrates
improved efficiency of filiration.

30 In particular, the calcium chloride is added at a temperature of between 32 and 43°C
over aperiod of 15 to 30 minutes, the mixture held at a temperature of between 32 and 43°C

over a period of at least 15 minutes, then the product is isolated by filtration and then dried.
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strength’ ﬁoﬂfﬁ’é'ﬂtqshe equi val ent product obtained after precipitation at 20C.
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invention will be great t han 45% nyv. As a consequencé of 'i ncreased paste
strengt h, demensirates ingrrgvadgefficiensy efffilieati one bparticlarotie hipld tim¢ isat leadiySbe of
shorter dur.ation and hence manufacturing output may increase. 25 Therefore

I n one asbl?elﬁ'ft,est he present invention provides a process for the nmanufacture
As previously mentioned, the process of the invention results in a more efficient
filtration process such that the solid product isolated on the filter has a reduced water content

20 (and therefore higher ‘paste strength’) than the equivalent product obtained after precipitation
at 20°C, Typically, the paste strengths obtained with the process of the present invention will
be greater than 45% w/w. As a consequence of increased paste strength, the final drying step
after removal from the filter may be of shorter duration and hence manufacturing output may
increase,

25 Therefore in one aspect, the present invention provides a process for the manufacture
of (E)-7-[4-(4-fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-
y11(3R,5S)-3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises mixing of a
solution of calcium chloride with a solution of a water-soluble salt of (E)-7-[4-(4-
ﬂuorophenyl)—6-isopropy1-2—[methyl(methylsulfonyl)amino]pyﬁmidin-S-yl] (3R,5S)-3,5-

30 dihydroxyhept-6-enoic acid under conditions such that the addition temperature, addition time
and hold time are selected to give a product with a paste strength of more than about 45%

w/w, such as about 50%wi/w, or about 55%w/w, or about 60%w/w, or about 65%wiw, or
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3,5-dihydroxyhept-6-enoic acid calcium salt, which process comptises addition of a solution
of calcium chloride to a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6-
isopropyl-2-[methyl(methylsulfonyl)amino}pyrimidin-5-y1}(3R,58)-3,5-dibydrox yhept-6-
enoic acid at a temperature of 30 to 45°C, filtering, optionally washing, and drying of the
25 resultant product.

In a further aspect of the invention is provided a process for the manufacture of (E)-7-
[4-(4-fluorophenyl)-6-isopropyl-2-[methyl(methylsulfon yl)amino]pyrimidin-5-yl](3R,55)-
3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises addition of a solution
of calcium chloride to a solution of a waier-soluble salt of (E)-7-[4-(4-fluorophenyl)-6-

30 isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yI}(3R,58)-3,5-dihydroxyhept-6-
enoic acid at a temperature of 32 to 43°C, filtering, optionally washing, and drying of the

resultant product.



enoic acid at a tenperature of 30 to 45C, filtering, optionally washing, and
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In a further aspect of the invention is provided a process for the manufacture of (E)-7-

[4-(4-fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl}(3R,55)-
3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises addition of a solution
of calcium chloride to a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6-

25 isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-y1(3R,55)-3,5-dihydroxyhept-6-
enoic acid at a temperature of 30 to 45°C, filtering, optionélly washing, and drying of the
resultant product to give a product with a paste strength of moxe than about 45%w/w, such as
about 50%w/w, or about 55%w/w, or about 60%w/w, or about 65%w/w, or about 70%w/w, or
about 75%w/w, or about 80%w/w, or about 85%w/w, or about 90%w/w, or about 95 %w/w.

30 Tn a further aspect of the invention is provided a process for the manufacture of (E)-7-
[4-(4-ﬂuorophenyl)-6—is0propy1-2-[methyl(methylsulfonyl)amino]pyrimidin—ﬁ-yl](BR,SS)-

3 5-dihydroxyhept-6-enoic acid calcium salt, which process comprises addition of a solution

of calcium chloride to a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6-
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20 product can be dried in a pressure filter or centrifuge under nitrogen flow or by vacuum or
discharged from the isolation equipment into a cone drier, for example, and dried under
vacuum.

The observed improved efficiency of filtration, as described hereinbefore, which is
achieved with the process of the invention, results in whole or in part from the solid product

25 obtained possessing different physical form to that achieved by the process described in the
prior art. This different physical form is provided as a further aspect of the invention. Itis to
be understood that the solid product obtained both from the inventive process and from the
prior art process as described, is amorphous and thus any difference in physical form arising
froxm the inventive process is not due to crystallinity,

30 The different physical form is manifested by an increased particle size of the product
arising from the inventive process. The particle size may be illustrated for example by
measurement of the specific surface area of the solid, by any method known in the art. The

specific surface area of product obtained from the process of the invention is generally less
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20 filtered, dried material may flow more easily, and/or be easier to mill, and/or be easier to

formulate (for example by compression into a tablet formulation by any method known in the
art).

In one aspect, the present invention provides a process for the manufacture of (E)-7-
[4-(4-fluoropheny1)-6-isopropyl-2-[methyl(methylsulfonyl)aminojpyrimidin-5-y!] (3R,58)-

25 3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises mixing of a solution of
calcium chloride with a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6-
isopropyl-2-[meth yl(methylsulfonyl)aminolpyrimidin-5-ylJ(3R,585)-3,5-dihydrox yhept-6-
enoic acid under conditions such that the addition temperature is selected to give a product
with a specific surface area of less than 1 m */g (measured by Fisher technique).

30 Tn one aspect, the present invention provides a process for the manufacture of (E)-7-
[4-(4-fluorophenyl)-6-isopropyl-2- [methyl(methylsulfonyl)amino]pyrimidin-5-ylJ(3R,55)-
3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises mixing of a solution of

calcium chloride with a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6-
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present invention provides a process for the manufacture of
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T (3R %) 3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises mixing of a solution of

cEc

calcium chloride with a solution of a water-solable salt of (E)-7-[4-(4-fluorophenyl)-6-
isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-y1](3R ,5S)-3,5-dihy drox yhept-6-
enoic acid under conditions such that the addition temperature is selected to give a product
with a specific surface area of less than 0.4 m*/g (measured by Fisher technique).

25 In one aspect, the present invention provides a process for the manufacture of (E)-7-
[4-(4-fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-3-yI1(3R,55)-
3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises mixing of a solution of
calcium chloride with a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6-
isopropyl-2-[methyl(methylsulfonyhamino]pyrimidin-5-yl](3R,55)-3,5-dihy drox yhept-6-

30 enoic acid under conditions such that the addition temperature, addition time and hold time
(all as hereinbefore defined) are selected to give a product with a specific surface arca of less

than 1 m%/g (measured by Fisher technique).



3, 5-di hydr oxyhept - 6-enoi ¢ acid cal ciumsalt, which process conprises m xi ng
of a solution of calciumchloride with a soI ution of a water-sol ubl & ??kﬁ 067
of (E)-7-[4-(4-fluorophenyl)-6 15

i sopropyl - 2- [watabyleedyes hy! sul f onyl ) am no] pyri m di n-5-yl ] ( gfﬂﬂ% &3 hydr ox
yhept - 6- enoic acid under conditions sucalthat the addition npera ure is

selected to give a product wth a specift¢ surface area of less than 0.5
n2/ g (measured by Fisher technique). In one aspect, the present invention
provi des a prochsend aspeatiibe prsat veution wovides aprocess for the manufacture of (B)-7-

115k 59 - OB B oA R B et R B npRt AR b sl >

conpri ses Bixilgdoky Ifepsﬁleublb@&d@ﬁlcm@{ Sdltywhiehl d@@ss\&bid@naesaﬂbcuiglc@a s6lztian of

wat er - sol ubl e salt O‘#e‘%’ 4 (4-fluoro henyﬁ‘)

i ﬁopr opy! - T%W‘P‘{‘ ﬁ%/i‘ §‘E} tl“%l’rﬂfla)%ﬁ’frﬁ? tcﬁ-’%@ 4~ (%ﬂ!—“ﬁ@hegﬂ%ﬁdl hydr ox
6-

et bot o ¢ Brop I 2 R pﬁdéﬁh.ﬁc B 7 SUCISY ST GEREYRDLES |)°

2/ g ( measenoedadiy uBdertvenditiendwiick tha) thezédltmn Empesptice,, adtition piesed holditingnt | on

provi des a ro ess feg(gr t.h e@nuf tur

[4-(4-fluo eSS Pl e sSp R On%Wf( %‘r@%‘ﬂé%ﬁ?%ﬂ%ﬁfﬁ%ﬁ%ﬁﬂ%oﬂﬁ% y

T (3R SS)t-th()E}ﬂlP,@( a4 Fifhep iRhsig@)i d cal ci um salt, which process
conprises mxin a solution of calciumchloride W|th a solution of a

wat er - sol ubl e s enexspeat they pregent mVFMWRSQWé% rypwacess for the manufacture of (E)-7-

yhept - 618 PR phaB b SHb AR M ARINARYGLIFCEH Ptaielvilfudiinl i am Ssfy O O
addi tion t3 ﬁfdllaydtohgdieﬁt-memc acldlchlcmm fatty whichepnreesd ebinpeid)s mixmgoé b eglution bd
0y i oher vl s SRES kot s g Skl SarSElnd el deiperals 11
?E )e g_s pect Lsoﬂrbﬁypﬁffﬁ@fhfyl(td@tl@&hlf&fyl}awﬂd]ﬁﬁﬁnﬁhﬁﬂﬁ CORGH, 88)-3. hainyanktiapt-gr e of
[4- (4-f1 uo@t@ﬁh@ﬁwupd@ coadifipapych that m@@tlemmﬁ%tm@mmW] 35¢ hplditigh- 5- y
'] (3R 5% aglﬁka%{gég&)éépﬁ}%dggreggﬁbtgd ge &?h‘ﬁor | Wﬂ%?&&ﬁ% RGfea%, less

COprrI ses XI ng o a SO |on (6]
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yhept -6 enol ¢ JEPH AL e B PR B EFES PRt R OReR g & Oper
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enoic acid under conditions such that the addition temperature, addition time and hold time -

(all as hereinbefore defined) are selected to give a produact with a specific surface area of less

than 0.5 m?/g (measured by Fisher technique).

25 In one aspect, the present invention provides a pxocess for the manufacture of (E)-7-
[4-(4-fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)aminolpyrimidin-3-yl}(3R,5S)-
3,5-dihydroxyhept-6-enoic acid calcium salt, which. process comprises mixing of a solution of
calcium chloride with a solution of a water-soluble salt of (E)-7-{4-(4-fluorophenyl)-6-
isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5 -yl}(3R,5S)-3,5-dihydroxyhept-6-

30 enoic acid under conditions such that the addition temperature, addition time and hold time
(all as hereinbefore defined) are selected to give 2 product with a specific surface area of less

than 0.4 m?/g (measured by Fisher technique).



3, 5-di hydr oxyhept - 6-enoi ¢ acid cal ciumsalt, which process conprises m xi ng
of a solution of calciumchloride with a solution of a water-sol ubl e1§%|:é
of (E)-7-[4-(4-fl uorophenyl) - 6- 2007
i sopropyl - 2- [ ¢&} déaihy! sul fonyl ) am no] pyrim din-5-yl](3 = -.di_hydr ox
yhept - 6- enoi c acid under conditions such that the additio%ﬁ%rr%@?@?%e,
addition time and hold tine 15 (all as hBeinbefore defined) are selected to
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conprises addition of a solution of calciumchloride to a solution of a
wat er - sol ubl e slapfurgheraspect of the (uveniighis ptadagaprgesss for the manufacture of (B)-7-

i sopropyl t2-/4n By I ] i Chix= B2 3R 5 i.hydr ox
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isopropyl-2-[methyl{methylsulfonyl)aminolpyrimidin-5-yI] (3R,55)-3,5-dihydroxyhept-6-

enoic acid at a temperature of 30 to 45°C, filtering, optionally washing, and drying of the
resultant product to give a product with a specific surface area of less than 0.6 m?*/g (measured
by Fisher technique).

25 In a further aspect of the invention is provided a process for the manufacture of (E)-7-
[4-(4-fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl) amino]pyrimidin-5-yl}(3R,5S)-
3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises addition of a solution
of calcium chloride to a solution of a water-soluble salt of (JE)-7-[4-(4-fluorophenyl)-6-
isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-y1] (3R,58)-3,5-dihydroxyhept-6-

30 enoic acid at a temperature of 30 to 45°C, filtering, optionally washing, and drying of the
resultant product to give a product with a specific surface area of less than 0.5 m*/g (measured

by Fisher technique).



In a further aspect of the invention is provided a process for the

manuf acture of (E)-7- 10
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further aspect of the invention is provided a process for the manufacture of
(E)-7- by Fisher technique).
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1 (3R 59 - 5. sk hythet SR e itvenliEh B TEANG St AP o ABRLAY bt @)Chr >
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wat er -sol uble salt o uor.ophe - . o .
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washi ng, I n
1sopropyl—2—[methyl(methylsulfonyl)ammo]pynuudm -5-y11(3R,58)-3,5-dihydroxyhept-6-

enoic acid at a temperature of 32 to 43°C, filtering, optionally washmg, and drying of the
resultant product to give a product with a specific surface area of less than 0.8 my */g (measured
~ by Fisher technique).

25 In a further aspect of the invention is provided a process for the manufacture of (E)~7-
[4-(4-fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yI11(3R,55)-
3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises addition of a solution
of calcium chloride to a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6-
isopropyl-2-[methyl(methylsulfdnyl)amino]pyrimidin-s-yl](SR,SS)-S .5-dihydroxyhept-6-

30 enoic acid at a temperature of 32 to 43°C, filtering, optionally washing, and drying of the

resultant product to give a product with a specific surface area of less than 0.6 m*/g (measured

by Fisher technique).



resul tant product to give a product with a specific surface area of |ess
than 0.4 n2/g (nmeasured by Fisher technique). In a further aspect ofﬁIFEB 2007
i nvention is provided a process for the manufacture of (E)-7- 10
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1] (3R 55)- 3 roxyhept-6-enoic acid cal ciumsalt, which process
conprises addition of a solution of cat8umchloride to a solution of a
wat er -sol ubl e salt of (E)-7-[4-(4-fluorophenyl)-6-
I sopropyl - 2- [ mehyfuftbet &spéc of fleriyvehtion kaigydeda process fyd thé BRndiggtute, & (H)-hy dr ox
yhept - 6- enoi c_aci d at tenperat ure 2.ta.43C filtering,. opiionally
washi ng, aE%(%ﬂWrﬂ C(B"P’Dtaﬁﬁ’éo PYle -&xpett}éﬁ{m%}y&a@l&ny m%@@g&ﬁﬁﬁéwh a
specific s tacs‘.aﬁﬁiram@?m-ehﬁjé fcitl BABiun $HY WhiCARASIELmiNbeARINAM JraGBRkiere) |

o]

In a further aspect of the invention is Provi ded a process for the
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1 3 FEB 20 Fishér 26d2].4872 PCT/ GB2003/ 003463 -14- In a further aspect of

the invention is provided a process for the nuf act yr e_of -7-
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ition of "a solutton "of Tcalcilumchloride to a sol Ution of a
wat er - sol ulll, edibudrox gfep(-Eendic pdid calciunusaliohicinprpcegs comprises addition of a solution

20 of calcium chloride to a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6-
isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl]J(3R,5S)-3,5-dihydroxyhept-6-
enoic acid at a temperature of approximately 40°C, filtering, optionally washing, and drying
of the resultant product to give a product with a specific surface area of less than 1 m*/g
(measured by Fisher technique).

25 In a further aspect of the invention is provided a process for the manufacture of (E)-7-
[4-(4-flucrophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-53-y1}(3R,55)-
3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises addition of a solution
of calcium chloride to a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6-
isopropyl-2-[methyl(methylsulfonyl)aminolpyrimidin-5-yl}(3R,58)-3,5-dihydrox yhept-6-

30 enoic acid at a temperatute of approximately 40°C, filtering, optionally washing, and drying

of the resultant product to give a product with a specific surface area of less than 0.8 m%/g

(measured by Fisher technique).
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yhept-6- enoic acid at a tenperature of 32 to 43C, filtering, optionally
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isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-y1](3R,538)-3,5-dihydrox yhept-6-
enoic acid at a temperature approximately 40°C, filtering, optionally washing, and drying of
the resultant product to give a product with a specific suxface area of less than 0.4 m%g
(measured by Fisher technique).

25 In a further aspect of the invention is provided a process for the manufacture of (E)-7-
[4-{4-fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl1(3R,55)-
3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises addition of a solution
of calcium chloride to a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6-
isopropyl-2-{methyl(methylsulfonyl)amino]pyrimidin-5-yl}(3R,58)-3,5-dihydroxyhept-6-

30 enoic acid over 5 to 60 minutes at a temperature of 30 to 45°C, holding the mixture at a
temperature of 30 to 45°C for at least 10 minutes, filtering, optionally washing, and drying of

the resultant product to give a product with a specific suxface area of less than 1 m?/g

(measured by Fisher technique).
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give a p?oe l?gq[ac\%lp ‘Wﬁt %t&é‘%@é@y@?%s %E%‘%%%@%e@gﬁ b I4§J§§’ f{(ﬁ%ﬁg %’.%émr’@;egaq a( measur ed

by Fi she ][ teﬁ@ﬁﬁaﬁlmlﬁ)l’}o tbd5aC ’far][ﬁ ﬂm;t 1$&nﬁmtespﬁltdrh1g, oprionally @ashisg, piddiydeg of
rocess for the manufacture o -7- e

F4- (4- f 1 uotheERIAA: Progugidp ﬁfvgawfggﬁ Wit Apesie AyFach pregrafigss than 0.8 m/g

am no] pyri Gﬁéﬁéﬁé@bYFikhe(r%%hﬁ@xe).& 5-di hydr oxyhept - 6-enoi ¢ acid cal ciumsalt,
whi ch process conprises addition of a solution 20 of calciumchloride to a

sol uti od0of a Watedusthaslasgrceofghe invetiopEls-provided prbteass farphemyhyfagure of (E)-7-

i sopropyl - 2- th | sul f ony. ) ld g n-5-yl 1.(3 5 =&i hydr ox
yhopt -6, eHor g eaei-§Xony A ASA B e b it skiniin g g 5

opti onal | y3 gaisyidrgyhépp@-¢hioid 429d odlciuh Baltf ®bich beottsso #s &lGitPn\oa oTutioduct
with a specific surface are? of less than 0.4 nP/ nmeasur ed_ by Fj sher

t echni que) ot Galsium chlogidy torpesolwionat @ Watet yolible skt af i(%rﬂ-i %—%ﬂa%oaéwla-ém ocess
for the 5 : i i & T 6
[ (411 uor R A Snivm st fonypminclomidin SYICR S0 Shydgobept e 5.y
1] (3R, 3%) endl; &ridiovey A tokl hipttestaterionpeatirdoic toi ng thisiromtugragces s

oB; fpidipvey 8 taat) nd fcH) toidl PR Jwildipg thieingix

conprises addition a Soluti cal cium.chl ori.de a,sol utjon.of

vat er - sol u%pjé)exgh*r otg:{() tf’é)%_ég‘fr&%?%?tﬁbu%}% He >t}t?rjn_gﬁqpt1011::&11%? washing, aﬁd &mﬁg oft

| sopropyl - geleattiy bfotaEdts gl f ogic) AREHOIpRYILic Rindiice aleaydfllésd Ram)6 @%/E- di hydr ox
yhept-6 30 enoic acid over 5 to 60 mnutes at a tenperature of 30 to 45C,

hol di ng t hemegsyredprFigherdechnigygbr at ure of 30 to 45C for at |east 10 i nutes,

filtering, opti o | 8944 thembnPLAGSE (E9.701 Ve
a product with ]glrh?giét%eir | gg%Pg?y%ﬂ%isggoﬁg%dséﬁﬁgéﬁ ?&Jr%z/g (ﬁeasure@b

y
Fi sher ©8c phi4efimyophtnyd)-B-igopBoR0dAmeihg1aoakyled AayDaRor] sER0din1 HPHABI5S)-

3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises addition of a solution

of calcium chloride to a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl}-6-
isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl}(3R,5S)-3,5-dihydroxyhept-6-
enoic acid over 5 to 60 minutes at a temperature of 30 to 45°C, holding the mixture at a
25 temperature of 30 to 45°C for at least 10 minutes, filtering, optionally washing, and drying of
the resultant product to give a product with a specific surface area of less than 0.5 m¥/g
(measured by Fisher technique).
In a further aspect of the invention is provided a process for the manufacture of (E)-7-
[4-(4-ﬂuoropheny1)-6—isopropy1—2—[methyl(methylsulfonyl)anﬂno]pyrinﬁdin—S—yl](3R,SS)-
30 3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises addition of a solution
of calcium chloride to a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6-
isopropyl—z-[mcthyl(methylsulfonyl)amino]pyrimidin~5-y1](3R,SS)-3 J-dihydroxyhept~6-

enoic acid over 5 to 60 minutes at a temperature of 30 to 45°C, holding the mixture at a



-16- In a further aspect of the invention is provided a process for the

manuf acture of (E)-7- 3 7
[4- (4-fluorophenyl)-6-isopropyl -2-[nethyl (et hyl sul fonyl)am no] pyri m (]J rﬂ@?&ﬁ
I1(3R, 59)- Roamehihds oxyhept - 6-enoi c acid cal ciumsalt, M,&#O@da&%s
conprises addition of a solution of cal m chl ori de to utron of a

wat er-soluble salt of (E)-7-[4-(4- quoro enyl) 6 5

i sopropyl - 2-[ net hyl (net hyl sul fon}/I ) am no] pyri m di n-5-yl ] (3R, 5S) - 3, 5-di hydr ox
yhept - 6- effSiReraueat side 43°¢ dora leastd dmanitag, ﬁételmrppﬁamauwa@hmg@nd drym‘gz;f

hol di ng thﬁle%ﬁll‘hﬁtepr@ﬁiuét totg?\fmeggﬁﬁdﬂf @11195 Q&Q ﬁc% c%grga (fi%ss A4 H0,M NUL es,

filtering, optionally washi'ng, producgto gi ve
a product Omeztsuaﬂdé)u@sheprdedmrq‘ua):e ar ea of Iess than 0 8 n2/g (measured by

g Ir 323; St fe ngt ﬂg?%ﬁﬁlﬁaqé &'taﬁ?eg %ﬁtﬁ% %ve io ?sc éro‘?lfde& Q Srolcgs\é? Tt g Ii}larlu?fa t[lr%\gf ?]%-7—
[4-(4-fl BO[@(ﬁlﬂwﬂo@heﬁiyl)iG%d@ 1—2{&1@&&1@1&&5&19@&%&1}@%& W%@h@@ hyghdi n-5-y

'1(3R, 59)- 3, i hydr oxyhept -6-enoic acid cal ci um sal | ch procés
conpri ses éédt?lbmﬁx%nepérﬁswomﬂcmal@#m ealt, eihigh pseress qoamprises aildisisinel a selution a

wat er - sol u t

I sopropyl - gtfarre%k? CP?JNI%(%{QOI& So Of’% {'gﬁﬁ,0‘?@@?,‘@&%ﬁﬁ)-g:[ﬁ(j"{@?{‘)ggﬁny%% di hydr ox

yhept - 6 15isepmipyl- amdthﬂ&netﬁzlstﬁ)foﬁﬁ)amnml]q)mmahn-a-yﬂ]ﬁmss)613 Sidehydfox3hept-@- 45C,

holdingthe m Xt, erature of 30% SCfor at | east 10 m nutes,

filtering,® Bpthe ZYFA 2t 0 gi ve
¢ Aeidares htcs g (PTG P1 34 94 e tho prisict

a produgd h&ﬁﬂ%rﬁuﬁ@ﬁngtbaﬁs@fcfr%@ﬁaﬁrlghﬁﬁted EifSrid) Bhtidally W%élﬁng,%{?@a@mﬁ by

Fi sher technique). In a further aspect of the i nvention is provid

process f oﬂwtrﬁ@ﬂwgmgpg@mp givef preductywitlp g specific surface area of less than 1 m*/g
[4-(4-fluo bé 2- [rrethyl(rrethylsulfonyl)amno]pyrlm'din-5-y
] (3R, 59) f@@%ﬁgﬁﬁh ﬁ%‘(%ﬁ%[)gﬁéé noi ¢ acid calciumsalt, which process

conpri ses addi t Tonfuefhea amlcmf ithainvaftiondd movided i potésd fortthe mamufhdtiire o (B)E7-a

:A?g;e);ox: : E‘! %Tg'{%lt & h 11%08;%%1[? OrO%BW%F@’HSWO%W@@H@W% hydr ox
yhept - 615 e@gl-cﬁh?&by@h‘é 6- eioicoacmalalﬁﬂkﬁﬁ wﬂchgxéc%ge%hﬂﬁﬁéseadaiqoﬁ%ﬁ@o%é&

holdlngthe m xture at a 25 tenperature of 3 5C*f or east
m nut es, f i ¢adeivmghlosgds iomesolujionatswaigr-selvide sulyofr(G)-a4-(4-flooropkanylsint pr oduct

Eﬂeg‘sﬁfeé‘ BBt alib ol itofySillib P BIARRNAEED- nahra et o
provi ded aeqwi©aciddvdrols td 30 st acs wﬁ@eﬁfuré &) 3270 43°C, holdmg the mixture at a
o BB G TE Tl Mg Bl B>
conpri 59? gﬂ@q'hélﬂ {;d?ctst(_é?g&r- %?od&% wRh 9%@1&%&5&% (H‘lé’ss ﬁ%‘bt.s ﬂ’)gOf a

wat er - sol ubl'e sa uoro enyl)
i sopropyl - anttamrddwbl(ﬁr&hﬂry‘t@uiqh@hyl ) ami no] pyri mdin-5-yl] (3R, 5S) -3, 5-di hydr ox
yhept - 6-

In a further aspect of the invention is provided a process for the manufacture of (E)-7-
[4-(4-fluorophenyl)-6-isopropyl-2-{methyl(methylsulfonyl)amino]pyrimidin-5-yl1(3R,55)-
3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises addition of a solution
25 of calcium chloride to a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6-
isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl}(3R,5S)-3,5-dihydroxyhept-6-
enoic acid over 15 to 30 minutes at a temperature of 32 to 43°C, holding the mixture at a
temperature of 32 to 43°C for at least 15 minutes, filtering, optionally washing, and drying of
the resultant product to give a product with a specific surface area of less than 0.6 m’/g

30 (measured by Fisher technique).

In a further aspect of the invention is provided a process for the manufacture of (E)-7-
[4-(4-flucrophen y1)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl](3R,55)-
3,5-dihydroxyhept-6-enoic acid calcium salt, which process comprises addition of a solution



enoic acid over 5 to 60 mnutes at a tenperature of 30 to 45C, holding the
m xture at a 13 FEB 2007 WD 2004/ 014872 PCTI GB2003/ 003463 - 17- terrpgrgqidggrzgm
of 30 to 45C for at least 10 mnutes, filtering, optionally washing, an

drying of t S8R Hki-Aant product to give a product with e rface
area of Iesswag ﬁ on/'ﬁ}g:{s %fi@%bog}oﬁsde?y

a 4 n2/g (neasured by Fisher technique rther
aspect of the invention is provided a~ptocess for the manufacture of (E)-7-

5

[ 4- (4-f | abeadpbmrohlorids i s sputigmydf azvdieretohple| saltt i ) STH[A-Ga¥luprophasipgs i nl i di n- 5-
] (3R, 58).- 5 di - 07 ' I.4d. cal cl ,-0Whi ch

Lohor | se By Er DR ARy R e T e P s S SRS or

wat er - solbntgh fcid tat/]érl 16fto Bﬁhlrilﬁrt?s?at(aﬁrfllbaimim@z_% 43;_@, hé)ldilll% Eh?e:, Ig:i%tsu)re %t L v

i sopropyl -2-[ e me sul f onyl ) api no] pyri m di n-5- , 5S) - 3, 5-di r ox
reomrop 2 (el e e on e ST RS 0
hol ding iraeditte it to%iveh (rERE v Becific Ienbafelors it d 873 1

5
m nutes, filtering, optionally washing, and drying o nt product
to give &measorddby Rebettechniguesi fic surface area of less than 1 nR/g

o ;g p DLEUSPLEBE Y ot il AREEE ot ST B
[4-(4-f] W(@ﬂh@ﬁm’nehyl%Lismémt[n%tﬂyn@ﬁaﬂwn@m&mhﬁﬁbjwm@m;zgdsmS)m' di n-5-y

'] (3R, 5S8)-_ 15 3, 5-di hydroxyhept - 6-enoic acid calciumsalt, which process
conpri se3:Sx¢aydrpphep)o-ancieicid raeiumsakiavhichuprases epmwaisesadditing| of pisohitioh a

t ; . -
S opr by pF GlctuEhlor id Slqubicnbr s biarer O BRIGIEL E) 271 Phaorgghetad) 6 <oy o
Khle gt - 6- isgpmipgl-%:@i}ethjd@nethylﬁllfammeﬁnoﬂpm?ﬁdiat-S-ﬁ](Skgm}aﬁmlﬁfdnfxyﬁé’ptt@ 43C,
ing t 1%t t .1 t t for | east 15 m nutes,
11 ver ngroienin ovets g e atrnyih g o 6 Chackind e st Sduct to.
gi ve a prepspesdurdiof B2 & 439€Thd dt GeaBiur S mﬁﬁtea,rfﬁeermg, obEihallP¥astlnd A8 Bying pEASUr €d

by Fi sher techni qug@s In a further aspect of the invention is provided a
process fhsresulfantpredvebiotgiyee prpdyatyvith-a specific surface area of less than 0.4 m*/g

4- (4+El | 4l | - 2- t hyl t hyl sul f I ' i m di n-5-
I[] (gR1§S¥*8éa§R%8§ry{%s fgrot;yﬁe[)utg?%- enoi[ geac%/d(ggl ciyursnusaf)??/ \)/\EPCRO]p%Lle?S " Y
conpri ses addidtprefarred aspect of theipoese@in ednticmpmivides £hi-aresdeortymrisingsaixing ofa of a
wat er -sol ubl.e salf.of (E)-7-]4-(4-11l h - 6-
i sopr opyﬁaﬁg‘fr}&fﬁtﬂwlﬂ'é%‘ﬁ]h 6%@}151(3}%’1;@3’? 36%‘?%%’& $elsof (B73l-@s) - 3, 5- di hydr ox

hept - 6- | Legdi ' 43C,
Dol i ng. R B P 215 vt mut e,
filteri ngihydpryhsaptbiopoigasidisng thatibe addiliongerpentuee addiiontime agdheddiimet o gi ve
anpr O%HC E.revgdilﬁteﬁ tG Qﬁg h&:i‘o%u?t%ifﬂ?g spe@ffﬁasuﬁgcel deerhudt Akt QsoParf¥h/ oF the product is

optimised. By isolation of the product we mean filtering, optionally washing and drying of

the product.
The product obtainable by the process of the inveniion may be administered to a
warm-blooded animal, particularly a human, in need thereof for treatment of a disease in
25 which HMG CoA reductase is implicated, in the form of a conventional pharmaceutical
composition. Therefore in another aspect of the invention, there is provided a pharmaceutical
composition comprising a product obtainable by the process of the invention as described
above in admixture with a pharmaceutically acceptable diluent or carrier. In another aspect of
the invention, there is provided a pharmaceutical composition comprising a product obtained
30 by the process of the invention as described above in admixture with a pharmaceutically
acceptable diluent or carrier. Suitable pharmaceutically acceptable diluents or carriers are
described in our patent applications WO 01/60804 and WO 01/54668.



30 (nmeasured by Fisher technique). In a further aspect of the invention is
provi ded a process for the manufacture of (E)-7-
[4-(4-fluorophenyl)-6-isopropyl -2-[ nethyl (met hyl sul fonyl )anl i no] pynH(EEB]l@Y
yl'1(3R 5S) roxyhept - 6- enoi ¢ acid cal cium sal t

conpri ses agVZb? %bﬂ%ﬁ a solution 1 3 FEB 2007 WO 2004/ 05‘4’3??2009’003463

PCTI GB2003/ 003463 - 18- of cal ci um chl ofde to a solution of a water-sol uble
salt of (E)-7-[4-(4-fluorophenyl)-6-

i sopropyl - 2- [ rithe iyrteqitiod fsyflughdr tlbusichted riuhodt piyni iedibgl ithe- follpiving (e Bmples.

5S) - 3, 5-di hydr oxyhept-6- enoic acid over 15 to 30 mnutes at a tenperature
of 32 to 43C, holding the mxture at a tenperature of 32 to 43C for at

| east 15 M%@i filtering, optionally washing, and drying of 5 the

resul tant_ product to gi ve a product vvlth a specific surface area of |ess

t han 0. 5 higpasation stasiang ks x, aypiae salechni que). In a further aspect of the

[ nvent| _

[4-(4-f E%l-lreosef){ eny rgsegh érﬁ’eg%?[ th%%‘%@’?ﬁywy{lﬁgwﬁﬁa%y‘f@%zr% ?)‘yrl m di n-5-y
'] (3R, 5S)&)-35 [5-(4hﬂtuymphm»h)e@isoﬁrowbi-{rnethyldnethylsulfmyb)a’rﬂno pgfnnmt&mﬁoc ess

CorEr! SRR LS e i e L ol Bt 2

i sopropyl©23 H&m@&mbﬂm&%&v&@m& MREd RGP EéF, ithE dltiod -evapdradl 28 lowdvéluhighy dr ox
yhept-6- enoic acid over 15 to 30 m nutes at a tenperature of 32 to 43C

hol di ng tundenvacrurp et 40°6 tomn%rn@ﬁthﬁrl@m@ﬁ andthen madp Bithgratard@ivels ni nut es,
filter 0 give
a prod%d;%o\r/l\nﬁljaﬁ&%fetﬁ? e sg?ﬂ ace ar eaqg(? ?fetshgg[?ﬁé Bﬁéﬁs%}eg%%ql(ﬁnaeéﬁsured by
Fi sher t eslviirg ya) predipitated 38 pdditiondf 4 sofution of editi utmclﬂmideo moVeefs a
process C (57’2%1: Si bnpr mm?.n WO?E%: EI uI?oF of ggl m&éhmlchl ori f ﬁﬁt)h gcggl ution
of a wat & s§aﬁ1{no®fustn§) eicc[ngltl(ogs temperature, addition time, hold time an

f1uor opheagythﬂmﬁate; AioRA) xé todhd Bﬁieﬂﬂeﬁﬁ?dé@ﬁéh%@éehﬁ%&l&m 9k RYEHBH ShikuRs V1 |
(3R 59) - 5- di h}/dr 0X pt-6-enoic acid such that the addition tenperature,

addi tion wasrtheracm gddp aﬁm fdterd, washed with shreeipargonyi of evaternd deléquaed fora
f t d. B
ool at | o it Rttt bR Qb oPing IRABLARERL (5. OPL T Gryi ng of

t he product. The product obtai nabl e by the process of the invention may be
adm nistered to a warm bl ooded aninmal, particularly a human, in need
t hereof fB#2treatment of a disease in 25 which HVG CoA reductase is

| mpl i cat effye dafh §rB@nic@bIH 111@3&‘1?&%@ﬂhbﬁ?ﬁﬁer@hﬁﬁdm%&bﬁgtﬁ%so&mnﬁ' on.
Therefore 1n another aspect of the invention, there Is provided a

phar maceueinpetdature, addition time and hold time. The data were generated during experiments

20 carried out as part of a factorial experimental design using essentially the process described

above,



conposition conprising a product obtainable by the process of the invention
as described above in adm xture with a pharmaceutically acceptable ﬁiiall;tt%%m
or carrier. In another aspect of the invention, there is provided a

phar maceut i Gg »69/5p@s ti on conprising a product obtained t focess
of the invention as described above in adm xture with a 5&%’5’%@«3@&4@3& |y
acceptabl e diluent or carrier. Suitabl e'2i9har maceutical ly acceptable diluents
or carri [ bed | U tent applications WO 01/60804 and WO
01/ 54668. ExpiEEBa®d0 NaOND(e2f 0 MeBdien 2 MEmpGB2 00ETitin3463 Hol®- Thepdspvention is
further illygfsated, but not Jlinmjted the fqllow ng exanpl es. anple 1
Prepar ati on st%arti ng from rret( yn}ati nep’g‘zlt 5 %H‘(S experq%ntseﬁfﬁngﬁxgenerat ed
the data presented bel ow were carried out as (fubds) ows. (mins) (Yowlw)

(E)-7-[4F {700 i T53H 2—trrethyifrethy +Ao] pyri m
din-5- yl](3R 59)-3, 5- yhept - 6-"énoi ¢ aci'd net hyflam ne sail't, 2M sodi um
hydr oxi de solZtion (@33 nol 5¥yui val et s) andlSvat er wéde ni xsd.9%oget her ,

the sol ution gvaporatggh to | oygyol une ggunder vgcuum at ,<40C t nmove

met hyl am ne and then nmade up xv&th water to gi vg a 10 ccl)%centrgg'?%o

1 -

n of the
sodiumsalt & 0.2M 999 quot s53 the <Oock sol Otions wéde takdh7%nd t he
cal cium sal t sprecipi tgggoed by gHppw se gddi tions0f a sohytion Qb %al cium
chloride (0.6 nol eq of a 0.7M aqueous solution) using the con'gl tions
(tenperature,® additi W& ime, #8d tins%and agPbtation g&t e) adédfding to the
experinmental design dgmcri bedyggel ow. Bje reactphon m xtgge wagpkhen cool ed
to 20C, filtered, washed with three portions of water and deliquored for a
15 standard t& me bef ¥ neasufithg the Baste st¥ength o0t he i $86% ed
material. Data The dmga presg ed belgw il lusgrate theyinproygagnt in paste
strength assgﬁi ated with te rature, addition tinme and hold tinme. The data
wer e gener at duri ngﬂ'ggxperi s 20 Mrried dt as paFQ of a%$8% ori al
experinent al 1desi gn Wsd3ng essysu i al | y phe process descipbed 3ahgwe. 1 3 FEB
2007 WD 20041014872 / G820 003463 -20- Experinment NaOH (eq) Agitation
Tenp Additioi%Hold paOEQSl ID%%%rpn') @ time Pinme stréhgth b

13

0.93 550 32 15 30 51.6%
14 0.99 250 40 0 30 60.7%
15 (.93 250 32 15 10 42.9%
16 0.93 250 40 15 30 62.0%
17 0.99 550 32 0 30 37.0%
18 0.99 250 32 0 10 29.1%
i9 0.96 400 36 6 10 42.9%
20 0.93 550 40 0 30 64.6%

Example 2

Preparation starting from the meth viamine salt at 40°C
Sodium hydroxide (8% w/w aqueous solution;13.6 ml} was added to a stirred mixture of (E)-

5 7-[4-(4-fluorophenyl)-6-isopropyl-2-[methyl{methylsulfonyl}amino]pyrimidin-5-y1j(3R,55)-
3,5-dihydroxyhept-6-enoic acid methylammonium salt (15.0g) in water (117ml, purified ).
Water (2ml, purified) was added as a line wash prior to removal of the methylamine by
vacuum distillation (maximum batch temperature 40°C). Water (45 ml, purified) was added,
and a further vacuum distillation cairied out (maximum batch temperature 40°C). Water

10 (55ml, purified) was again added to the mixture prior to filtration through a glass fibre pad.
Purified water was added to return the total volume to the initial volume prior to the

distillations. A solution of calcium chloride dihydrate (2.58g) in water (25 ml, purified) was



(mins) (mins) (%vw 1 0.99 550 32 15 10 41.4% 2 0.93 550 40 15 10 55.9%
3 0.96 400 36 6 10 42.7% 4 0.99 550 40 0 10 48.7% 5 0.99 550 40 15 3§F -
62.9% 6 0.96 400 36 6 10 42.4% 7 0.93 250 32 0 30 40.5% 8 0.99 250 BE5Y

30 39.5% 9 36 6 10 43.3% 10 0.99 250 40 15 10 0 .93 550
32 0 10 34.&?@3’6%933 250 40 0 10 53.9% 13 0.93 550 32@@“%3“%’%%& 14
0.99 250 40 0 30 60.7% 15 0.93 250 32'2%'10 42.9% 16 0.93 250 40 15 30
62.0% 17 0.99 550 32 0 30 37.0% 18 0.99 250 32 0 10 29.1% 19 0.96 400 36
6 10 42. 9%de@ @lrOpwWiBe 564 200niDuEd aici)° 6o hebxixipt eal hétd ephOAT farl Sshiantes,ng f rom
the nethyl am ne salt at 40C Sodi um hydroxide (8% w w aqgueous sol ution; 13.6
m) was g&@gx&l {%Z(ECSQ\@F PReQYE g1 ylfxgn @ﬁlrrcid@f)?c Brigr tOOiSOIatiOI‘I(l:] by filtration. The solid

7- [ 4- (4- T Lok QRN ek 1i8s SRR WRY 8m], eLHN) 6he bByd Sibf vl LAl }, i mdin-5
-yl 1 (3R 55)- 3, 5-di hydroxyhept - 6-%%%4’?%%& rre%jﬁyci amm%% @gﬂ{’]ﬁ (%tr 0g) in
wat er ( 117wienpiempeiatety to givianer-ciy2iatline palciufi satt)ofifAS-[dd¢fefiuamplienyl)e wash

prior t nRv f th t 1.0e .b vacuu ISt L] .ati maxi bat ch
Ferper aouri B ey 2 TRl S SR e e S TR - BB e rRr ey acuum
di still at et £adr.i ed out (nmaxi mnum batch tenperature 40C). Water 10 (55mi,
purified) was again added to the m xture prior to filtration through a gl ass
fibre pad. Purified water was added to return the total volune to the
initial v B Bl L Ll ' oA sol ution of calciumchloride
di hydr at eP{e{iﬁ%@g‘Mﬂ”ﬂ piithe bt 1,54“%%% A2E oo 15 PEB 2007

Sodium hydroxide (8% w/w aqueous solution;13.6 ml) was added to a stirred mixture of (E)-

10 7-[4-(4-fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-y1](3R,5S)-
3,5-dih'ydroxyhept-6-enoic acid methylammonium salt (15.0g) in water (117ml, purified ).
Water (2ml, purified) was added as a line wash prior to removal of the methylamine by
vacuuin. distillation (maximum batch temperature 40°C). Water (45 ml, purified) was added,
and a further vacuum distillation carried out (maximum batch temperature 40°C), Water

15 (55ml, purified) was again added to the mixture prior to filtration through a glass fibre pad.
Purified water was added to return the total volume to the initial volume prior to the
distillations. A solution of calcium chloride dihydrate (2.58g) in water (25 ml, purified) was
added dropwise over 20 minutes at 20°C. The mixture was stirred for two hours prior to
isolation by filtration. The solid was washed three times with water (45ml, purified) and dried

20 under nitrogen in vacuo at ambient temperature to give non-crystalline calcium salt of(E)-7-
[4-(4-fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amine]pyrimidin-5-yI1(3R,5S)-3,5-
dihydroxyhept-6-enoic acid .

The methylamine salt used as the starting material for Examples 1 and 2 may be prepared as
25 described in WO 00/49104.

Comparative Paste Strengths
The paste strength of the sample prepared at 40°C after 15 minutes of filtration was 80%. The

paste strength of the sample prepared at 20°C after 15 minutes of filtration was 14%.
30



WO 2004/ 014872 PCT/ GB2003/ 003463 -21- added dropwi se over 20 m nutes at 40C
The m xture was held at 40C for 15 minutes, cooled to 20C over one RQurfBagy
then stirred 20C prior to isolation by filtration. The solid was washed

three tineswyhfopdrer (45ml, purified) and dried under Rit&RRGNosd;vacuo at
anbi ent tenperature to give non- crystal 5I ne cal ci um sal t

of (E)-7-[4-(4-fluorophenyl)-6 5 '
i sopropyl - 2- [rret hyl (et hyl sul fonyl ) ami no] pyri m di n-5-yl ] (3R 5S) - 3, 5- di hydr ox
yhept - 6- Eyaminle3cid. Preparation starting fromthe melamne salt at 20C

Sodi um h#ég@tgﬁ éﬁoﬁ) Vi‘éé%%%"ﬁ%%ﬂém&rﬁlsﬂﬁt% Aa3.6 n) was added to a stirred
m xture
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m nut es aalcmcc quide dihydraie £2. M%lnswatm(a@inﬂbwa&aﬂdedndmpmm eboutd0°C gwdrd0i on by
filtr

ari ed b TEEEr T PR e S aeer L it el ol Al v patinitt, °0) AN

non- crystiald 4t &8s Ralpetaire sa atfuﬁﬁér@)-nﬁnutes and the resultant solid filtered. The solid was

[4-(4-fluorophenyl)-6-isoprop [ met h met hyl sul f onyl ) am no] pyri m di n-5-y
1] (3R 5syashed5w1ﬂawm¢aﬂ&9wé5@cY @eéln@ﬂ%r aaiqwao f nifRgepdorgYeOR-pysialing used as

the start r L be prepared as 25 described
in WO OOIdﬁm.%%r@ra i(\é}e Past gr en toﬁ’gp%he paste strength of the sanple
pr epar ed [aieﬂ@[{ﬁeﬁﬁ}dsa}foﬁﬁ)anﬁmdpwldin-ﬁﬁyﬂ(Mﬂ)fﬁrﬁ gihydB83YheptHfecnopaatid® st rengt h

of thebiarrple prepared at 20C after 15 mnutes of filtration was 14% 30 1 3
FEB 20 WO 2004/ 014872 PCT/ GB2003/ 003463 -22- Exanple 3

Preparation starting from ammeoninm salt at 20°C

Sodium hydroxide (8% w/w aqueous solution; 10.9 ml) was added fo a stirred mixture of (E)-
7-[4-(4-Tluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-y1](3R,55)-
3,5-dihydroxyhept-6-enoic acid ammonium salt (11.7 g) in degassed water (94 ml) at 20°C

20 and the mixture was stirred for until a solution was obtained. The reaction mixture was
concentrated under vacuum at <40°C to remove ammonia, sufficient water added to return the
total volume to the initial volume, and the reaction mixture adjusted to 20°C. A solution of
calcium chloride dihydrate (2.1 g) in water (20 ml) was added dropwise at about 20°C over 20
minutes. The mixture was stitred for 1.5h, and the resultant solid filtered. "The solid was

25 washed with water (100 ml) and dried under a flow of nitrogen to give non-crystalline
calcium salt of (E)-7-[4-(4-fluorophenyl)-6-isopropyl-2-
[methyl(methylsulfonyl)amino]pyrimidin-5-yi](3R,55)-3,5-dihydroxyhept-6-enoic acid.

Preparation of (E)-7-[4~(4-fluorophenyl)-6-isopropyl-2-
30 [methyl(methylsulfonyl)amino Ipyrimidin—5~ylI(SR,SS)-3,5-dihydroxyhegt—ﬁ-enoic acid

ammonium salt
Hydrochloric acid (35 mi, 0.02M) was added to a solution of tert-butyl (6-{ 2-{4-(4-
fluorophenyl)-6-isopropyl-2- [methyl(methylsulfonyl)amino]pyrimidin-3-y1}vinyl }(4R,65)-



Preparation starting fromthe amonium salt at 40C Sodi um hydr oxi de (8%vv/w
aqueous solution; 10.9 mM) was added to a stirred m xture of (E)- 3FER 9007
7-[4-(4-fluorophenyl)-6-isopropyl -2-[ et hyl (net hyl sul f onyl ) am no] pyri mdl n- Ufg

-y1] (3R 59) 20? gi,hydr oxyhept - 6- enoi ¢ aci d anmmoni um s
degassed wa?vedr:’ gﬁ”rﬂz) at 20C and the nixture was sti rrg{“‘j/ﬁ%ﬁfﬂa sol ut| on

was obtai ned. The reaction mxture was-édncentrated under vacuum at <40C to
renmove ammoni a, sufficient water added to return the total volune to the
initial vhﬂmmethﬂ[\m]ﬂtmtandaﬁlabmnter@mpamd ak dedcaitied in WOQ0/49( ) (at)i(lg) 3af6
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further 60 mnutes and the resultant solid filtered. The solid was washed
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t 2-
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rora" i PR R o B oot R PRl ol Ao i .

-yI'T(3R 5@dxoanlo'§rccacnv(dw>sp RémAeclo asdg)c t15eCin Bk @ B RS LB Bult 16 %ﬁnuleg hnd the

degassed water (94 ni 0C 20 and the m xture was stirred for until a

sol ution bﬁ@%mvwe@asmmwgbcﬁmﬁr tribetylacetain@S0mbes pddedite the @gganicyacuum
at <40

t f ra::wa t al
vol une oﬂ‘t’aﬁe |n|?| E@&{%mg%ogér@?%bﬁgg%%ﬁl%ﬁ%&x%él}rh{etﬁgg#us egw%%rpzoc A
sol uti on méthana (TN M5l dthbd@uhhﬂgyﬂxtareu@meIgad mﬁomammaﬂ&jmdd)ams added
dropwi se at about 2 over ut e m, Xt yr e s,stiyre for
oot he. r CEWFREHE fE 0D mamRics fier e Sl carAlipan Pencaarat (i
M) and dgiRd Hdesud bl KMr@br Dhbk OBRe belidih XA, Waihal i MButyd %b&hﬂém salt
of (E)-7-[4-(4-f1uorophenyl)-6-isopropy
[ met hyl ( rést edumﬂ@mpwmimy@mqtﬁbgomp@uwwm§Q}7a)3 5- di hydr oxyhept - 6- enoi
c acid Preparation of (E)7 f4-(4-fluorophenvl)-6-i SOPropvl-2 30
[ met hyﬂfmat hyl sul f onvl ) am nol pyri m di n-5-yl | (3R
5S) - 3, 5- dChm@sratiyd ete-Sredpthisc acid ammoni um salt Hydrochloric acid (35 m,

19 I Sgnpmﬁp‘?gﬁggﬁ“’%&%ﬁ(ﬁaﬁ uftﬁtef‘%elg%ﬁcte\gft@? lﬁ%}agqif?é %F‘F& IS)Z‘HH}W%?‘W% &h6-58001e) vi ny
I} (4R, 65} ) EERSRAUMmMM QAR 4043 idd BT feRie@Rsth 80394 3The sample prepared
from ammonium salt at 20°C had a paste strength of 45%.
20
Example 4
Preparation starting from TRIS salt at 40°C
(E)-7-[4-(4-Fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino] pyrimidin-5-
yl1(3R,58)-3,5-dihydroxyhept-6-enoic acid 'TRIS salt (17.7 g) was dissolved in degassed water

25 (120 ml) at 20°C then the solution was heated to 40°C. A solution of calcium chloride
dihydrate (2.6 g) in water (25 ml) was added dropwise at about 40°C over 20 minutes. The
mixture was stirred for 15 minutes, allowed to cool to 20°C over 60 minutes, held at this
temperature for a further 60 minutes and the resuitant solid filtered. The solid was washed
with water (140 m1) and dried under a flow of nitrogen to give non-crystalline calcium salt of

30 (E)-7-[4-(4-ﬂuoropheny1)—6-isopropy1-2—[methy1(methylsulfonyl)amino]pyrimidin-S-
yl1(3R,55)-3,5-dihydroxyhept-6-enoic acid.



-23- 2,2-dinmethyl[1, 3]di oxan-4-yl )acetate (prepared as described in WO
00/49014) (20.0Cg, 34.6 mwl) in acetonitrile (140 nl) at 35C over 109 3rTjE'B 007
and maintained at this tenperature until reaction was conplete. The

reacti on m Xjyr ooled to 25C then a solution of sodj ide (1M
38ml) was adﬁgé%gﬁ&gﬁe reaction mxture_ stirred for 1 h?ﬁ%ﬁ?%@§iﬁs added
5 (100m ) and acetonitrile renoved under?24mcuum at about 40C, this procedure
was repeated if necessary until all the acetonitrile had been renoved. The
m xt ur e wdsepardtive rataiting flont TRISaak bb20°C ( 250mL) was added and the m xture
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. (
869%) . 15 OhmyEEer 19 &iveqeperistallgggalriny st of o e’ -BrAslyererbgnyDrfsisppiopdrZs
pr oduct i infd{1iBRLFS9A.5. - jaed from
Bt um SaT e R R e ' rom
amoni um salt at 20C had a paste strength of 45% 20 Exanple 4 Preparation

starti fyom RIstt Itr ﬂOC
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was added JalTES Qe A0V E818bgaes. The mixture was stirred
for 15 m nsg{tgsw a?lpg%k’ea?ato ccool toetg%c over E?O m nutes, held at this
tenperature for a further 60 mnutes and the resultant solid filtered. The

solid \(/)\fﬁs %Sheg'veﬁgstﬂewa'%{m(mo m) and dried under a flow of nitrogen to

give n Fre—carct airsalt of 30

(E) - 7- [ 4- (nd paue saRAGANS theGiltcssdiroguct was mesulnyd dfise Shyinauek fitirwibn aThesdmmpls | mi d
in-5- yl] (3R 5S)-3,5-di rali/dr oxo\éhept -6-enoic acjd. l,ié FEB 2007
prepared from TRIS salt at 40°C bad a paste strength of 82%. The sample prepared from

TRIS salt at 20°C had a paste strength of 36%.

20



WO 2004/ 014872 PCT/ GB2003/ 003463 . 24- Preparation starting fromTRI S salt at
20C

(E) 7-[4- (4-Fl uorophenyl ) -6-i sopropyl - 2- [nethyl(nethylsulfonyl)anino]b&ff&ﬂ%7
in-5- yl](3R 59)-3,5-di hydroxyhept-6-enoic acid TRIS salt (17.7 g) was

di ssol ved in degassed water (120 nl) at 20C. A solution of cal ci um chl ori de
di hydrate (2.6 g) in water (25 m) was 5 agsled dropw se at about 20C over 20
m nutes. The m xture was stirred for 60 m nutes and the resultant solid
filtered. The solid was washed with water (140 m) and dried under a fl ow

of nitrogenCign@ ve non-crystalline calciumsalt of
(E)-7-[4-(4-TTuorophenyl)-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- enoi
c acid. 10 Preparation he TRLS sal .

(E)-7-[ 4 (4|lDT | uof“‘opﬁﬂ%er?@?‘jf% %ﬁ#ﬁ&% Oé@?#éﬁﬁﬁ?'rfé‘hoéi’ﬂiﬁnéf{}r‘?‘&ﬁ%‘?&h?r'no] pyrimd
in-5-yi]- ( ﬁﬁetﬁﬁl{m&h?fsdlfbﬂﬂﬁEﬁ’ﬁﬁ)ﬁbﬁﬁhnﬁdlﬁ@%ﬁsﬁc 5- 3 5 dlhydroxyhept 6-enoic acid

tri s(hydroxynet anmoni um sal t é bé prepared as
descri bel i ﬁa@vms@ /Wb@é@ocﬁscc@ems additien pésscdu@m eﬁ@dmsmﬁhharphsoe

strength of tered ed afte m_nut filtration.
The sanpl e S%Ptg ?t%ﬁr@lll%é ligffﬁéﬁﬁg%hﬁ%?p ¥ ‘?’ésc’?fc}p ﬁgth of 82% The
sanmpl e pr epgﬁ@g\{ltm@mylsﬁ%@lwm@tyni&ﬂﬁntﬁﬂ]@Rp@@es -8y BREN e i6-3R16 ack al 3
FEB 2007 ai s . rocess for th acture

of ( E) - 7- [ 4- ¢ Eeninetidvisied i # -G ﬁl‘@@pggﬁmon@ly washing and drymg of the resultant

[ et hyl (et %)I Ls | fonyl ) am no] pyri m di n-5-yl] (3R, 5S)-3, 5-di hydr oxyhept - 6- enoi
c acid 5 caf salt, which process conprises addition of a solution of
calciunuphlorlde to a solution of a water-soluble salt of
(E)-7-[4-(4-fluorophenyl)-6-isopropyl -2-

[ met hyl (methy| sulAfropess asrordRgia ¢laimell nwiergin]tha s syeswhickithy aiddigeipt - 6- enoi

c acid, at %azclﬁf@rs%ﬁr?ﬁt56%?%%5@}@%{5‘05?%% ?%6(?8“ gnal | y washi ng and

drying of t process Br di ng to claim1l
wherein the tinme over which the addition of calci um chloride is carried out
(addition time) is 5 to 60 mnutes. 3. A process according to any preceding
cl ai m wher e¥-n, A PEPCesHaRCOTdIRg tF anyHaeteding qlgim wherein, after addition of the calcium

15  chloride has been completed, the mixture is stirred for at least 10 minutes.

4. A process according to any preceding claim which comprises addition of a solution
of calcium chloride to a solution of a water-soluble salt of (E)-7-[4-(4-fluorophenyl)-6-
isopropyl-2-[methyl(methylsulfony!)amino]pyrimidin-5-y1](3R,5S)-3,5-dihydroxyhept-6-
20  enoic acid over 5 to 60 minutes at a temperature of 30 to 45°C, holding the mixture at a
temperature of 30 to 45°C for at least 10 minutes, filtering, optionally washing, and drying

of the resultant product.

5. A process according to any preceding claim wherein the resulting product after
25 filtration, optionally washing and drying has a specific surface area less than or equal to 1

m?/g (measured by Fisher technique).

6. A process according to claim 5 wherein the resulting product has a specific surface
area less than or equal to 0.5 m*g (measured by Fisher technique).

30
7. A process according to any preceding claim wherein the product has a paste

strength after filtration of more than about 45%w/w.



15 chl ori de has been conpleted, the mxture is stirred for at |east 10

m nutes. 4. A process according to any precedi ng claimwhich conpri se@b
addition of a solution of calciumchioride to a solution of a water-isbtib0g7
salt of (E)-7-[4-(4-fluorophenyl)-6-

i sopropyl - 2-[ met hyl (et hyl sul f onyl ) am no] pyri m di n-5-yl]

(3R, 59) -3, 5-di hydroxyhept-6 20 enoic acid er 5to 60 mnutes at a
tenperature of 30 to 45C, holding the mxifitre at a tenperature of 30 to 45C
for at least 10 m nutes filtering, optionally washing, and drying of the

resul tant pgoduct rocess accordi ng to any cedl ng cl ai mwherein the
resul ting péoducf‘ RIpEess ag g [Q RBY ProFeding ¢laigha W E TReuct RASR PSS has a

specific s Uéift&%%ﬂlﬁl%lﬂ &6585 ﬁxﬂﬁﬂesqﬁlt&%@ al& %bgrat /5Balk R slégsﬁ%‘}tgxzv/@ sher

t echni que). A process according to rein t e resulting product
has a speC|f|c surface area | ess than or equal to 0.5 nk/g (rreasured by

Fi sher techpi que) . rocess acc a r ecedi erein
t he pr oductg'has é%%%eﬁéac‘?? 183 #RYa9e ‘:&F‘Fl? 1 igd}r’y% ﬁ]iﬁlél‘oa‘ﬁ%ﬁs @H‘F
459 w. sl %ﬁg%ﬁ%gtreng%ﬁ after ARG BERACHN Y 7069,w@Qy Preceding claimin

whi ch the produ paste strengt after a maxi mumof 15 mnutes filtration
on a | aboratory scale is at |east 50%ww. 9. A process according to any one

of clainms 1 o8vvhere|nth roduct is obalne th a paste str h
aftor 111t rHbi onAgROGESH BecoRTRE Ut Prots ey gﬂ@ﬁ%@%@@éﬂé@@f@&?ﬁ d f@gir
precedingc__ tdh L SR e

[4-(4-1 uoriop en%)gé%‘-n? Qoé;rﬁgg@’ﬁﬁrzzf[%ethﬁy@( t%‘]%ﬁsﬂ]?%%lé yé”nﬁ‘“ﬁ‘é‘ pgli%']l(snp‘? %zlsl)n 5-y
1T (3R 5 S)3,53lilrddoxphdpiobieheiptackt ieanalkahoiaklissltan al kal i netal salt. 10 11.
A proc 1ss according to any preceding claimwherein the water soluble salt of
(B)-7-

4- (4-fl uorpphen | f Lh- 5-
£ LS SAORe B B S g g ek

process accldr@Hhgropheaml)- @mepwﬁ)ybﬂdjnﬁﬂlyKMeﬁlyl@llfmﬂ:)aanmolﬁyemmdmei YHORH e
salt of

(E)-7-[4- ( 4319t aRDS- eB"‘F@B‘[S]rlBH}FISOémP}@th] (met hyl sul f onyl ) ami no] pyri ni d
in-5- yl](3R 59)-3, 5-di hydroxyhept-6-enoic acid is an anmoniumsalt, a

nmet hyl ami ne salt or a TRIS salt. 20 13. A process according to any one of
clains 15 t ol210 whgraiess adverdiag tr angoinglif elagms i tof0 wherein the water soluble salt of

(E)-7-[4-(4-fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino] pyrimidin-5-
yl]J(3R,58)-3,5-dihydroxyhept-6-enoic acid is an ammonium salt, a methylamine salt or a
TRIS salt.

20 13. A process according to any one of claims 1 to 10 wherein the water soluble salt of
(E)-7-[4-(4-fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)aminoJpyrimidin-5-
y1](3R,58)-3,5-dihydroxyhept-6-enoic acid is generated from the ammonjum salt.

14. A process according to any one of claims 1 to 10 wherein the solution of the water
25  soluble salt is generated from (£)-7-{4-(4-fluorophenyl)-6-isopropyl-2-
[methyl(methylsulfonyl)aminojpyrimidin-5-y1}j(3R,58)-3,5-dihydroxyhept-6-enoic acid or

a salt thereof.

15. A process according to claim 14 wherein the water soluble salt is the sodium salt.
30
16. A process according to claim 15 wherein the sodium salt is generated by treatment

of an amine salt of (E)-7-[4-(4-fluorophenyl)-6-isopropyl-2-



(E)-7-[4-(4-fluorophenyl)-6-isopropyl -2-[nethyl (nmethyl sul fonyl)am no] pyrimd
in-5- yl] (3R 59)-3, 5-di hydroxyhept-6-enoic acid is generated fromthe ER 2007
anmonium salt. 14. A process according to any one of clainms 1 to 10 mh%ﬁgiﬁ
the solution of the water. 25 soluble salt is generated from
(E)-7-[4-(4-fluorophenyl)-6-isopropyl -2-

[ met hyl (et hyl sul f onyl ) am no] pyri m di n-5-yl$43R, 55) - 3, 5-di hydr oxyhept - 6- eno

c acid or a salt thereof. 15. A process according to claim 14 wherein the

wat er soluble salt is the sodiumsalt. 30 16. A process according to claim

(B 7T (4 P b e B e 5l it O enciehdia o
[ met hyl ( met hyiithalsbdiwd pasai no] pyri m di n-5-yl ]

(3R, 55) - 3, 5-di hydroxyhept-6-enoic acid wth a sodium base. 17. A process
according to claim 16 where sodi um base is sodi um hydroxide. 5 18. A

product obtajfed Ry,8cdik Qe&3Eng %o Elafth T WHeh: AP bEEGEH b Bufbxide.
5

18. A product obtained by a process as claimed in any preceding claim.



