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15 European Patent Application, Publication No. 521471 (hereinafter EPA 521471),
which is herein incorporated by reference, discloses an amorphous (powder) form of the
Agent, prepared by dissolving the corresponding sodium salt in water, adding calcium
chloride and collecting the resultant precipitate by filtration,

International Patent Application WO 2004/014872 discloses an improved method for

20  the precipitation of the amorphous form of the Agent.

International Patent Application WO 00/42024 discloses a crystalline form of the
Agent, referred to as Form A therein, which is prepared from a mixture of water and one or
more organic solvents, for example, a 1:1 mixture of acetonitrile and water. However no
suitable conditions were found for preparation of Form A from water without the presence of

25  an organic co-solvent. The use of organic solvents in large scale manufacture is generally
undesirable for environmental reasons (for example, the disposal of large volumes of waste),

and safety reasons (for example, if the product is a pharmaceutical, the need to ensure that



25 an organic co-solvent. The use of organic solvents in |arge scale

manuf acture is generally wundesirable for environnmental reasons (for
exanpl e, the disposal of |arge volunes of waste), and safety reasons (for
exanple, if the product is a pharmaceutical, the need to ensure that -2-
organi c solvents are renoved fromthe final product). Therefore there is an
on-going need to find crystalline fornms of the Agent which can be produced
fromwater alone. W have now surprisingy and unexpectedly discovered that
the Agent can be prepared in a second crystalline formfromwater wthout
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(hereinafter referred to as Form B) According to the present invention
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an X.ray powder diffraction pattern as shown in Figure |I. Form B obtai ned
accord”ng to the present invention is substantrally free fromother crystal
and non-crystal forns of the Agent. The term "substantially free from other
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i nprove counting statistics) and irradiated with X-rays generated by a
copper long-fine focus tube operated at 40kV and 40mA with a wavel ength of
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mean that the desired crystal form contains less than 50%, preferably less than 20%. more preferably less than

10%, more preferably less than 5% of any other forms of the Agent.

The X-ray powder diffraction (referred to herein as XRPD or XRD) spectrum was determined by
mounting a sample of the crystalline form on Siemans single silicon crystal (SSC) wafer mounts and spreading
out the sample into a thin layer with the aid of a microscope slide. Using a Siemens D5000 diffractometer, the
sample was spun at 30 revolutions per minute (to improve counting statistics} and irradiated with X-rays
generated by a copper long-fine focus tube operated at 40kV and 40mA with a wavelength of 1.5406 angstroms.
The collimated x-ray source was passed through an automatic variable divergence slit set at V20 (20mm path
length) and the reflected radiation directed through a 2mm antiscatter slit and a 0.2mm detector slit. The sample
was exposed for 4 seconds per 0.02 degree 2-theta increment (continuous scan mode} over the range 2 degrees to
40 degrees 2- theta in theta-theta mode. The running time was 2 hours 6 minutes and 40 seconds. The instrument

was equipped with a scintillation counter as detector. Control and data capture



was equi pped with a scintillation counter as detector. Control and data
capture WO 2005/023779 PCT/ GB2004/003829 -3 was by neans of a DECpc LPv
433sx personal conputer running with Diffrac AT (Socabim software. The
X-ray powdgfg fhddimeti on spectra of a typical sanple of pFpEEd@sbdEsmNOW in
Figure 1 hereinafter. 5 1t will be undgrstood that the 2-theta val ues of
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conpari soEl %r}%ﬁB may al so be characterised by its infra-red (IR) spectrum
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be crystallised froma sat ur at ed sol utlon of the Agent 1n aqueous T(E)-7-
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resolution, 64 background scans (KBr only) and 64 sample (2% sample mixed with KBr)

scans,
It will be appreciated that the resolution of DRIFT spectra may be influenced by the
particle size of the sample being examined. The spectrum for Form B shown hereinafter was
20  obtained with a sample which had been crushed to a fine powder. Repeated samples, or those
with an alternative sample preparation may give DRIFT spectra which vary in resolution,
although the peak position frequency therein will be unchanged.
Form B may also be characterised by other analytical techniques known in the art.
Typically Form B is obtained in a hydrated form with, for example, a water content of
25  about 9-10% w/w, for example about 9% w/w.

Form B may be crystallised from a saturated solution of the Agent in aqueous [(E)-7-

[4-(4-fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl](3R,58)-3,5
dihydroxyhept-6-enoic acid] sodium salt (hereinafter referred to as ‘Sodium Salt’). Suitably
the amorphous form of the Agent is used as starting material and may be obtained, for
30 example, as described in EPA 521471, The sodium salt may be prepared as described in WO
00/49014 and in Example 1 hereinafter.
Therefore in a further aspect of the present invention is provided a process for the

manufacture of a crystalline hydrated form of a compound of formula (I} which comprises



t he anorphous formof the Agent is used as starting material and nmay be

obt ai ned, for 30 exanple, as described in EPA 521471. The sodium salt nay be
prepared as described in WO 00/49014 and in Exanple 1 hereinafter.
Therefore in a further aspect of the present invention is provided a process
for the manufacture of a crystalline hydrated form of a conpound of fornula
(I') which conprises -4- formng crystals froma saturated sol ution of
conpound of formula (1) in aqueous bis[4E)-7-[4-(4-fluorophenyl)-6-
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The compound of the invention may be administered to a warm-blooded animal, particularly a human. in
need thereof for treatment of a disease in 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 Form B in admixture with a pharmaceutically acceptable carrier.

Such compositions may be administered in standard manner for the disease condition that it is desired to
treat, for example by oral, topical, parenteral, buccal, nasal, vaginal or rectal administration or by inhalation. For
these purposes the Agent may be formulated by means known in the art into the form of, for example. tablets,
capsules, aqueous or oily solutions, suspensions, emulsions. creams, ointments, gels, nasal sprays, suppositories.
finely divided powders or aerosols for inhalation, and for parenteral use (including intravenous, intramuscular or

infusion) sterile aqueous or oily



finely divided powders or aerosols for inhalation, and for parenteral use
(i ncluding intravenous, intranmuscular or infusion) sterile aqueous or oily
WO 2005/ 023779 PCT/ GB2004/ 003829 -5 sol utions, suspensions, enulsions
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] potentially provides environmental benefits, reducing the amount of treatment that effluent

requires before it can be disposed of.

20 We have found that this loss may be avoided by treatment of said waste solutions
(such as mother liquors) such that the residue Agent may be isolated as Form B and then re-
treated to form the desired amorphous form. Thus Form B has value as a processing aid for
isolation of the amorphous form of the Agent. This aspect of the invention is illustrated in
Example 3.

25 Therefore in a further aspect of the invention, there is provided a process for
formation of amorphous bis[(E)-7-[4-(4-fluorophenyl)-6-isopropyl-2-
[methyl(methylsulfonyl)amino]pyrimidin-5-y1](3R,58)-3,5-dihydroxyhept-6-enoic acid]
calcium salt comprising isolation of Form B as hereinbefore defined from a solution and
subsequent conversion to the amorphous form.

30 In a further aspect, there is provided a process for formation of amorphous bis{{(E)-7-
[4-(4-fluorophenyl}-6-isopropyl-2-[methyl(methylsulfonyl)aminojpyrimidin-5-y1J(3R ,58)-3,5-
dihydroxyhept-6-enoic acid] calcium salt comprising mixing a solution containing [(E)-7-[4-

(4-fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-y1}(3R,58)-3,5-



calciumsalt conprising isolation of Form B as herei nbefore defined froma
solution and subsequent conversion to the anorphous form 30 In a further
aspect, there is provided a process for formation of anorphous bis[(E)-7-
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for isolation of anorphous bis[(E)-7-]

f1 uor déherwcrcysses pihigh B‘HW-- QITWW%%QWW%WS) BEfeEt Y9I Timereh- 5- yI | (3R,
55)-3,5 ‘f)ké?é’r%l?%b’%lot -enoic acid] calciumsalt.

The quantity of Agent in the slurry of form B is conveniently approximately 15 mol%

of that contained in the waste solution. The slurry and the waste solution are conveniently at a
concentration of approximately 7mg/ml.

20 In a further aspect of the invention, there is provided the use of Form B (as
hereinbefore defined) as a processing aid for isolation of amorphous bis[(E)-7-[4-(4-
fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl}amino] pyrimidin-5-yl]J(3R,5S)-3,5-
dihydroxyhept-6-enoic acid] calcium salt.

In a further aspect of the invention, there is provided the use of Form B (as

25  hereinbefore defined) as a processing aid for recovery of amorphous bis[(E)-7-[4-(4-
fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino}pyrimidin-5-y1](3R,58)-3,5-
dihydroxyhept-6-enoic acid] calcium salt from waste solutions,

In a further aspect of the invention, there is provided the use of Form B (as
hereinbefore defined) as an intermediate in the amanufacture of amorphous bis[(E)-7-[4-(4-

30 fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-ylj(3R,5S)-3,5-
dihydroxyhept-6-enoic acid] calcium salt.

Under certain circumstances the Agent may exist in a crystalline form related to Form

B which generally possesses long-range order, but only limited short-range order, and which



In a further aspect of the invention, there is provided the use of FormB
(as 25 hereinbefore defined) as a processing aid for recovery of anorphous
bis[(E)-7-[4-(4-

f 1 uor ophenylg s8sd23p@" opy! - 2- [ met hyl (et hyl sul f onyl ) am np¢-py;abdwlmdsezeS- Y1 1 (3R
5S) - 3, 5- di hydroxyhept - 6- enoi ¢ aci d] cgl,c_:i umsalt fromwaste solutions. In a
further aspect of the invention, there is provided the use of FormB (as

e el el o RS e S IR Hoh . i 38 R S 5 erR RO

f1uor 0pher1‘érf|31):ecﬁto'a§?&h9]§¥ﬂ - KREX thek ofBdriyB-3 44 §relin @RbadpeRyr i m di n-5-yl ] (3R,
55) -3, 5- di hydroxyhept - 6- enoi ¢ acid] cal ciumsalt. Under certain

ci rcunmst ances Fpmn Bdenprqduyedé;ythq remgval of water EPmi thecrygeliatties f Borm B. Form B

or der . *and ih ENREREORE R 3% A aE) B B adhubt o RS RO

wat er gonthafiénly limited sHond-i@ngeldrtc. FofmiB-1 @bpbefdrhed bytisRifs & Sanfié 6f FuantBer
referred to as FormB-1. An XRD trace of FormB-1 is shown in Exanple 2.
FormB-1 it? ?)r%en%ﬂow %%@P}@%@@%O\%B@mwﬁm% (RHY ysing equiprasné e of

For m B. ned n
Form b 1, RofasaYS Syl vhier S INERHE HckifioiBh SERGM MedsBireh R "TE !
be formed Systene BXVSn g, @& dessonipbaindixafpied. H'drm B0 ni@y be cbxyvesrbd)badkgo HoseRple of
FormB at 0 % Rel ati ve Hum di R Si [ nment uch a DVS nam ¢
Vapour. Sord BB FHOBTE HHES. Foe el SodvSa 1 Geer e dlirerarin Exaaie ns

DVS_I ,jpas P‘éﬁﬁ@ i B&fordsRatEX R8RSRt IR 94t@HEn %oﬁ?%s@ﬁtc%ﬁﬂﬁ/&@oﬁﬂ Bbaﬂ-lé}h&) Form B

by appropriate exposure to water, for exa by slurrying in water. As
i |1 ustr at edttérn ofERempR<d 123y Ue(ﬁeﬁmnmeabi tlubemﬂmﬁthemlmﬂae désstibedcfior KRB Bat tern in

i t t.of F B. Th B- t i d
by The ot hod HPEIoRbap Berisos Tt pub e & aFiralplabis: St Sechimar
aspect t hq{aﬁn%%n RLQY Pé@a&;%fﬁquiaa&ﬁdwmmaez -the®d Mo 4t e, 7/591@% E@Y' ng an
X-ray powder diffraction pattern with peaks at 2-théta (20) = 9.0

and 20 7 20 %R M furtheaaspmttthm is at“fehydrafed hydeaie’ dédnea‘xgbntémmg an ed

poake Bt Spiviry RSl fohed ol feel B mBRYASG 4,0 § BT oL B B "
there is pulhdrd§caherd @yeviaiid dolyyliaédhydedte o eheAQnt hdvang aﬁqc@ay péwiday powder

diffraction pattern substantially as shown in Figure 2. 20 Exposure of Form
B-1 to hurfidiastienpatiprsebbantipdly 23 Shews inBigee % o0 re-enter the crystal lattice
to a level dictated by the RH of the environnment. However, water vapour does
not

20 Exposure of Form B-1 to humidities above 0% RH allows water to re-enter the crystal
lattice to a level dictated by the RH of the environment. However, water vapour does not
easily reorder the structure to reproduce Form B, hence the material continues to lack short-
range order and water is easily lost on lowering the relative humidity. The absorption and
desorption of water may lead to small shifts in the XRD peaks.

25 A DRIFT spectrum of Form B-1 is included in Example 2 hereinafter. The
experimental conditions were as described hereinbefore for Form B, except that the sample
was gently crushed.

The invention will now be illustrated by the following Examples.

30 Examplel
Aqueous sodium hydroxide (8% w/w, 27.2 ml) was added to a stirred mixture of [(E)-7-[4-(4-

fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)aminolpyrimidin-5-y1}(3R,58)-3,5-
dihydroxyhept-6-enoic acid] methylamine salt (30 g) in purified water (234 ml) at 20°C and



easily reorder the structure to reproduce Form B, hence the materi al
continues to lack short- range order and water is easily lost on | owering
the relative humdity. The absorption and desorption of water nay lead to
snmal | shi f tyo hibshis@79XRD peaks. 25 A DRI FT spectrum of FeehEBndudosashdC! uded
in Exanple 2 hereinafter. The experingntal conditions were as C?ESCI’I bed
her ei nbef ore for Form B, except that the sanple was gently crushed. The

|nvent|on Wi .| nowb ra he_foll 30 Exanple 1
Aqueous soﬁf’ﬂ’r‘*ﬁuﬁy"éarsgx %&%0?3/0 W lD 91’%8%%{5)(?%&5@“38 P8 mi xture of
[(B)-7- [‘knﬁcﬂuble material. The nuxture was concentrated under reduced pressure at <40°C until 142
fl uor ophen t)ch6 i sopropyl 2-[ met %I (et hyl sul fonyl )am no] pyri m di n-5-yl ]

o

(3R, 59) - i W aterdPOme) veasiaddied-aad e ravxiure again eoncgoraged underpur i f i ed

vas st ?f’%aueépre%erm %%"ﬂv‘%@rﬁ PE%BYF?%CQ@?%%&%O igousatel B trove

i nsol upl ej4o@tigiok 136 Ziﬂﬂ&ﬁyl midgfl Rs$HSs4ur e at
<40C untlﬁlﬁ:(%420®‘-henyjj I%Ffbfpﬂat[e col | ect ed terhu?gg‘i Smﬁggadd%d and the

m xture aghydoxsbepteheno awidlsadivm salt sgsmede w@es\@h@nea@f 2321@«@ Wit waterdd24 of

([jlélst I4I :‘?mec?gﬁéﬁ?nfei%ég[@?pt*@ﬁ‘ltd?%ﬁ?@@ﬁ@%l?%P [51(1:512 ozyis) am no] pyrimdin-5-y
1]1(3R 59) m%@(@mﬁnfawtmﬁ%]?yrﬁmms ggqsms%ecta-mﬂyc&aﬁheymeﬁm&mdap to a

vol ume of 295 wat er
bi s[ (E) - 7cz{lqur(14a1f (&g&,(a@}mﬁw{; ) Wag- aﬁgqglpagpg,qtmzng for approximately 20 hours a gel was

oo o Ehped e Ey BOARSE witk X ysthy sl G RR > "

appr oxi Wabyeéptlcal%ia&isé@yﬁ Faethergis{(#)07- Pbﬁeﬂﬁ/&?heﬁﬁ -8Jisoprd| r-ﬂher 7 hours of

stirring at 40C crystallisation was observed (confirnme y opti cal

m cros copwemﬁ(mqihﬁéwlfsnﬂﬂmolwfﬂwﬂ(ﬁﬂ]@&iﬁﬁeﬁ?@)’d@xﬁ@ﬂp@ QW‘F aczd]

c oo d] g S AR B BN ) sy e M i Sl B iAgRb- Cene

thick sl ua ﬁu'th\éﬂfﬁ isduird 4t@d°C efter vehidhulrhd@E mbferiaDappeardd tofdl cafstaBineWyiopticdli me t he
mat eri al appeared totally crystalline by optical 15 mcroscopy. The

crystafli mcrmow The ciyetellive slatesiak waszoded tas¥)°6t eqlateda‘s#é@ﬂ with wateaf®x 993 x 90

baked on 8 ERPLER VR SRR aa AV E A SRR BP R IR 5. 196 w w

strength input amorphous calcium salt).

Water content 9.1% w/w

'H NMR (400 MHz, DMSO-D6) & ppm*: 1.2 (d, 3H) 1.2 (d, 3H) 1.3 (m, 1H) 1.5 (m, 1H) 2.0
20 (dd, 1H) 2.1 (dd, 1H) 3.4 (s, 3H) 3.5 (s, 3H) 3.8 (m, 1H) 4.2 (g, 1H) 5.5 (dd, 5.4 Hz, 1H) 6.5

(dd, 1H) 7.3 (m, 2H) 7.7 (m, 2H)

*Chemical shifts were measured in parts per million relative to tetramethylsilane. Peak
multiplicities are shown as follows: s, singlet; d, doublet; t, triplet; m, multiplet.

25
X-ray powder diffraction (XRD}):



'H NVR (400 MHz, DVBO-D6) S ponmt: 1.2 (d, 3H) 1.2 (d, 313)1.3 (m 1H 1.5
(m 1H) 2.0 20 (dd, 1H 2.1 (dd, 1H) 3.4 (s, 3H) 3.5 (s, 3H 3.8 (m 1H
4.2 (q, 1H) 5.5 (dd, 5.4 Hz, 111) 6.5 (dd, 1H) 7.3 (m 2H) 7.7 (m 2H)

*Chem cal {05 ozﬁ‘ﬁge measured in parts per mllion re'ﬁéh&ﬁzdoﬂoosszg
tetramet hyl sil ane eak multiplicities are shown as follo s, singlet; d,
doublet; t, triplet; in, multiplet. 259X-ray powder di ffractl on (XRD): V\D
2005/ 02377_.9__ PCT/ GB2004/ 003829 -9- ammm ammmamam ffi ..mamam 9M a-
~IYE Q~=W iml JIA Im iNO Im em eoo

N

S

5 ymn -]




om Im 2-Theta - Scale Figure 1 WD 2005/023779 PCT/ GB2004/ 003829 -10 Peak
20 d- Spacing Relative Intensity Nunber (>20% 1 4.3 20.2 37.5 2 8.8 10.1
100 3 13.1 6.7 69.5 4 13.7 6.5 39.9 5 15.2 5.8 43.1 6 15.8 5.6 57.5 7
17.5 5.1 24y@200808%795 4.1 97.6 9 21.9 4.1 36.0 10 22. 8cpuh2&ainofzsroll 24.5
3.6 73.1 12 28.9 3.1 47.1 FormB - DRHETS IR Spectrum 0.42 0.40 am O0.36
0.34 0.32 0.3D 0.26 0.25 0.24

Peak 20 d-Spacing  Relative Intensity
Number (>20%)
1 4.3 20.2 375
2 8.8 10.1 100
3 13.1 6.7 69.5
4 13.7 6.5 39.9
5 15.2 5.8 431
6 15.8 5.6 57.5
7 17.5 5.1 24.3
8 21.5 4.1 97.6
9 21.9 4.1 36.0
10 22.8 3.9 85.6
11 24.5 3.6 73.1
12 28.9 3.1 47.1

Form B — DRIFTS IR Spectrum

0.42
0.40
0
0.3
0.34
032
030
028
0.28
024
0.22+
020+
0.18
0.16

D.i4

012 u b
0.103

0.6 1 U
0.06

004
n.02

Kubelka-Munk

o 3500 3000 200 2000 1500 1000 500
‘Wavenumbers (cm-1)

5  The Form B sample was crushed to a fine powder before being homogeneously mixed with

KBr. Other experimental conditioans have been described hereinbefore.



0.22 0.20 0.16 0.16 0,14 0.12 a.a 0.06 OAS 0.04 0.02 4000 3500
3000 2500 2000 1500 1000 Sao WMrminb, m (cw ) 5 The Form B sanple was crushed
to a fine powder before being honbgeneously mxed with KBr. O her

experi ment hi40ans have been described herei nbef opgrc¥43020i3849023779
PCT/ @2004%)0%%%%-}-911- Exanple 2 A sa_tggl e of Form B (appr o%mate y 6 nyg)
was di spensed into a glass sanple pan d suspended fromthe bal ance of an

SM5 Dynanjc Vapaur Sorption (DVS) instrunent. The DVS instrunment was then
used to hEF—%E&LOZ %RH, 30 C, overnight (after this tinme period the 5 change

in sample : O : | e was then
ARBRSie W8 Form B )E%R?aééﬂ#tﬁley%sﬁg%)p »laées di d $io qu]g% sramyﬂﬁ%a'iaaﬁﬁ’

anal ysed 1mmedi ately b S expose . sec per
0. 035720 swpendedifrom theippdange pHarGEM3 ®ynamisovappunfoupticadBV,S) itsstmenthdhe node.

The fol | ow trace (Figure i XRD tr, of .a.sanpl e .of Form
21 whi chDVadnehBeRL b o feflodola A BRARY o Fmis? Gt bis b SeRio 4

vari at§ onghahfe RempRIHSs FaNk VD2 %imintRer £ #AR| a8 hhr) FThéRBrple Whi thefause
variations in the precise 20 val ues described bel ow, such variations in

wat er conaehised ipynddidtely by ERIb XBradampleywasierpaseditdr 0id0sec per 0367 Bfeovst theor m

B-1. noa_,nmm,, a . .
range 3° to 1B° 26 in continuous scan, theta-theta mode.

The following trace (Figure 2) is an example XRD trace of a sample of Form B-1 which has
10 been stored at 0 % RH. It will be appreciated that variations in the water content of the
sample of Form B-1 will cause variations in the precise 20 values described below, such

variations in water content resulting for example by the conditions of storage of Form B-1.

2-Theta - Scale
15 Figure 2



~0 3100 Mo nba ama aao nm and ana as am ~nme ~im U,nm e 00

7,00 ~ma inMO nm inb am cm em im a ,o0 ao a 2-Theta . Sale 15 Figure
2 WD 2005/ 023779 PCT/ GB2004/ 003829 -12 Peak 20 d-Spacing Relative Intensity

Nurrber WO 2005/023779 PCT/GB2004/003829
-12-
Peak 20 d-Spacing  Relative Intensity
Number
1 4.4 20.0 100
2 7.7 114 26
3 9.0 9.9 58
4 20.7 4.3 22

Form B-1 — DRIFT IR Spectrum
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The following figure (Figure 3) is a comparison of the XRD traces of Forms B and B-1:



14.420.0100 2 7.7 11.4 26 3 9.09.958 4 20.7 4.3 22 FormB-1- DRIFT
IR Spectrum 0.55 0.50 0.45 0.40 0,35 0.30 0.25 0.20 0.15 0.10 0.05
1050 3500 3000 2900 200 1500 1900 505 Wavanunban (cm1) 5 The follow ng
figure (Fi s @odsh® a conparison of the XRD traces of beijgbhadtidd-1: WO
2005/ 023779 PCT/ GB2004/ 003829 -13 F= B y'mo 7 Fon B 0 9 p A 2-Theta
-Scale Figure 3 Exanple 3: Exanple of ‘Wbther |iquor recovery process
Bis[(E)-7-[43(4-fl uorophenyl)-6-isopropyl-2- [nmethyl (nmethyl sul fonyl)am no]

pyri m di n- 53
3
P
007
] Fam &
T 400
5
g
(=4
3
00 -]
FormB

10

15

2-Theta - Scale
Figure 3

Example 3 : Example of Mother liquor recove rocess

Bis[(E)-7-[4-(4-fluorophenyl)-6-isopropyl-2- [methyl(methylsulfonyl)amino] pyrimidin-5-
viJ(3R,58)-3,5-dihydroxyhept-6-enoic acid] calcium salt mother liquors (6000ml @
approximately 7/mg/ml) and a slurry of Form B ( 900 ml @0.7% w/v in water) were mixed
together at 40°C over 80 minutes. The slurry was then held for a further 6 hours with stirring
at 40°C. The mixture was then cooled to 5°C and held at that temperature with stirring for a
further 2 hours. Bis[(E)-7-[4-(4-fluorophenyl)-6-isopropyl-2- [methyl(methylsulfonyl}amino}
pyrimidin-5-y1](3R,58)-3,5-dihydroxyhept-6-enoic acid] calcium salt Form B was isolated and
dried under vacuum at 22°C under nitrogen. Approximately 75% of the available Bis{(E})-7-
[4-(4-fluorophenyl)-6-isopropyl-2- methyl(methylsulfonyl)amino) pyrimidin-5-yl] (3R,55)-
3,5-dihydroxyhept-6-enoic acid} calcium salt in the mother liquors and washes was recovered

as isolated crystalline Form B.

The Form B may be converted to amorphous Agent as follows:

A suspension of crystalline Form B (17.32 g) in acetonitrile (148 ml) was treated with water
(70 mt) to form a solution at 20°C. Sodium chloride (18.8 g) was added to the solution and
the pH is adjusted to 2.8-3.4 at 0°C with aqueous hydrochloric acid and brine solution. The



5 yl] (3R, 5S)-3, 5-di hydroxyhept - 6-enoi ¢ acid] calciumsalt nother |iquors
(6000nML. @ approximately 7/mg/m) and a slurry of FormB (900 mM @. 7% w v
in water) were mxed together at 40C over 80 minutes. The slurry was then
held for a hours with stirring at 40C. The

cooled to S‘{’C&%Jr?f%7 d at that tenperature with Stl rring ?:tcr)}rl'fngo%@%s%sﬂer 2
hours. Bis[(E)-7-[4- (4 fl uorophenyl) 6-4 sopr opyl -

[ et hyl (et hyl sul f o ) am no]

pyri m di nPBdyet[((B- Béé‘l f@losompwnﬁ@@pmﬂr%dm%l(@e@bﬂsul]fwb)a@mﬂrpmlmor m B

was isola AEi V& roxi mately
P59 of 1 nd SHEA PSS B Rite SRS s Rh; Pl RS TR "

et hyl ( metbyditdld shaye themrdinadd With wate€l (72- id)y The $F Rab &justed to pH 10. 5 with

3, 5-di hydroxyhept-6-enoi c acid] calciumsalt in the not her I| ors and

washes wasodphydioxide. Water ¥as té%addeﬂ v thal the fatal rglumersf water apd nm B may be

conver tedy 0 Form B
(17 525g) " SoRUE bR s PR o, Fou Thong i ﬁ%ﬁﬁﬂ&gﬁéﬂﬁ%@w@fo form a
sol uti on am@Glof theakietmitdld foor the agddus plapse h;asacadniehistlﬂlaumrhealaummmmdcand t he

pH i s adjusted 8-3.4 Cw hydr.ochl ne
Dol ut i on. STHEOA U5Giid 8255 8 et G daneresiedaat e Gt 20 mifits. The
[(B)-7-[4 aﬁﬂrﬂhbhg%g@@eﬂﬂ I¢-ﬁuér§ﬁl{éh§lﬂﬁllso%ropgﬂﬁi [memyna:tewswbﬁ%acqm no]j
pyrimdin- 5- - - di hydroxyhept enoi ¢c "aci d "'was extracted (or
partiti on@dm)udlmﬁcfl]t(}ihSS)ahé{ddwdmxbfm@t pisasie arelﬂ]ecmlcdmmtaalewams@lhteway Gltragige nil).
The pH wa pH,10. 5 sodi dI’OXI de. Mater .was then added

so th %e ‘(’)dfj W&?*t?ﬁé” %W%gﬁoﬁﬁlﬁ“%‘m%ﬁ Y & 8P s TR b qual t o

100m . Th 14@?3;;«@ is washed with toluene (125 rri) After renoval of the
acetonitrile fromthe agueous phase by vacuum distillation, calciumchloride
solution (3.05 g in approx. 30 m water) was added to the residue at 40C
over 20 m nutes. The anorphous bis[(E)-7-[4-(4-fluorophenyl)-6-isopropyl -2-

[ met hyl (nﬁ%@)@)—@m | noj
pyrim di n-5 5-di hydr oxyhept - 6-enoi ¢ acid] calciumsalt was

i sol at ed Por fefdréncatpurposckOFighre Atbelow shooks WeesIRI paitéri) fovdioen A, helacebedriyi ng
under vacuumto i ve the anorphous agent (14. 2 g, 82% . Reference Exanple 1
For reffer iPd B ses, Figure 4 bel ow shows the XRD pattern for Form A, as
descri bed im3 15 WO 00/ 42024.
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nmom )p0 fNO WOYaw CnD inoj imo J ~ W IAO IW nb Im O0O0Orom
a 0 2-Theta Scale Figure 4 -15- Cains 1. A crystalline hydrated formof the
conmpound bi s[ (E)-7-[4-(4-fluorophenyl)-6-isopropyl -2-

[ met hyl (et hyl sul f onyl ) ami no] pyri m di n-5-yl ]

(3R, 5S) - 3, 5-di hydroxyhept -6-enoic acid] calciumsalt of the formula | FHH
NOC" HAyf NN SOCHZ, 2 having an X-ray powder diffraction pattern
with peaks at 2-theta (20) = 8.8, I®-1 and 21.5.

Claims

1. A crystalline hydrated form of the compound bis[(E)-7-[4-(4-fluorophenyl)-6-isopropyl-2-
[methyl{methylsulfonyl)amino]pyrimidin-5-y1] (3R,58)-3,5-dihydroxyhept-6-enoic acid] calcium salt of the

formula 1

having an X-ray powder diffraction pattern with peaks at 2-theta (26) = 8.8, 13.1 and 21.5°.

2. A crystalline hydrated form as claimed in Claim 1 with an X-ray powder diffraction pattern with peaks at

2-theta (20) = 4.3, 8.8, 13.1, 13.7. 21.5, 22.8 and 28.9°.

3. A crystalline hydrated form as claimed in Claim 1 with an X-ray powder diffraction pattern with peaks at

2-theta (26)=4.3, 8.8, 13.1, 3.7, 15.2, 15.8,17.5, 21,5, 21.9, 22.8, 24.5 and 28.9°.

4. A crystalline hydrated form as claimed in Claim |, Claim 2 or Claim 3 which contains about 9-10% water.
5. A crystalline hydrated form as claimed in Claim 1 having an X-ray powder diffraction pattern as shown in
Figure 1.

6. A crystalline form of a compound of formula 1 (as shown in Claim 1) having an X-ray powder diffraction

pattern with peaks at 2-theta (28) = 4.4, 7.7, 9.0 and 20.7°,



2. Acrystalline hydrated formas clainmed in aiml wth an X-ray powder
diffraction pattern with peaks at 2-theta (20) = 43, 8.8, 13.1, 13.7, 21.5,
22.8 and 28.9. 3. Acrystalline hydrated formas clained in Caiml with an

X-ray powdeyq shfhdsaetion pattern with peaks at 2-thet aptf@ip2dn4/deszzo 8- 8.
13.1, 13.7. 15.2, 15.8, 17.5, 21.5, 21. 22.8, 24.5 and 28.9 4. A

crystalline hydrated formas clai ned i'nigﬁd aiml, Caim2 or Caim3 which
cont ai ns about 9-10% water. = 5. A crystalline hydrated formas clained in

O ai m 1 havi ngAefysiellingfogspfa compqund ot tarmhlad £assBewn gxClaipe Whhaving apiXgtave | . 6.
A crystal wg&ggﬁgﬁ%ﬁn&t@mgﬁﬁaﬁ?agé%wlilgﬁlgw(e@? shown in Caiml) having

an X-ray action pattern wth pedks at 2-theta (20) = 4.4, 7.7,
9.0 and 20.7. WD 2005/023779 PCT/ GB2004/ 003829 -16 7. A crystalline form of
a conpound, of fornmula I .(as shown in CLaiml Vi an X-ray. owder,

i 11 oot o pat Bpr e Rermbiiipn somanSaga i Rin 3 oGimip Al e L cal
Conposist i QRe HeCHAINg L dMls, 2ogainks WWathlal pR8lREcAS) Rb&iPRcdferany one of 5 the
precedi ng clains, together with a pharnaceut’ically acceptable carrier. 9. A
process for formation of anorphous

bis[(E)-7-44-(4-1]uor enyl.) - 6z1 sopropyl - 2< .

et by (et hyt SUPPERY P TRRPBOF 4R RRE B 744kt Bporgpheny Dy oMot - 6 enol
c acid]  qaegy ﬂ‘ibﬁ@isﬁlf@r@[bﬂﬁﬁrﬁig ?}%‘di&iﬁlsaﬂj(m,SSj&,@-cﬁﬁ xYhégtBeenbRlagidps defi ned
in any one of éai ms 1 to 5 10 froma solution and subsequent conversion to
t he anor phrélgin saltrpompoising isstation o erystalling fory ap defgiediimay apgwpElabmmgtand xi ng a

sol uti i Ak -[4-(4- .

fl uorop e% gé&ilg%pirng?ﬁs%lge[‘%ﬁéﬁﬁs?%? %‘?F‘S“STPPS%Sy’?")T%m no] pyri m di n-5-yl ]
(3R, 5S)-3,5- di hydroxyhept-6-enoic acid] calciumsalt with a slurry of a
crystalline formas described in 15 any aone of Clains 1 to 5 in water,

i sol ati on ¥k cryRoaiss apglaigned iy Claim Vi cambrigpgmgdngia sdptionegniaiing (E)- Gk (4o

anor phous YRR SERRBRGRS aRBhah Ay PABRES SRR T I on
cont ai ni ngdihfdr)xylerft4-dndic aelll] calcium salt with a slurry of a crystalline form as described in

fl uorophenyl ) -6-j sopropyl - 2- [ met hyl ( met_ hyl sul fonyl ) am no] pyrjm di n-5-yl ] (3R
5S) - 3, H PR BbyiRER %-Selﬁdraéera}é?lat}onemcms@t%% awwsgf!@ma?%&g%@éie%a 8 I such
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i sopropyl -@shet hyl (et hyl sul f onyl ) am no] pyri m di n-5-yl] (3R, 5S) - 3, 5- di hydr ox
yhept-6- enoic acid] calciumsalt fromthe correspondi ng sodiumsalt and

cal ci um chl ori de.

11. A process as claimed in Claim 10 wherein the solution containing [(E)-7-[4-(4-

20 fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl}(3R,5S)-3,5-
dihydroxyhept-6-enoic acid] calcium salt is a waste solution such as a mother liquor sojution
from a process for formation and isolation of amorphous bis[(B)-7-[4-(4-fluorophenyl)-6-
isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl}(3R,58)-3,5-dihydroxyhept-6-
enoic acid] calcium salt from the corresponding sodium salt and calcium chloride.

25
12. A process as claimed in Claim 10 or Claim 11 wherein the mixing is carried out

between 37 and 43°C.

13.  The use of a crystalline form as claimed in any one of Claims 1 to 5 as a processing aid
30  for isolation of amorphous bis[(E)-7-[4-(4-flucrophenyl)-6-isopropyl-2-
[methyl(methylsuifonyl)amino]pyrimidin-5-yl](3R,58)-3,5-dihydroxyhept-6-encic acid]

calcium salt.



25 12. A process as clainmed in Aaim10 or Claim11l wherein the mxing is
carried out between 37 and 43C. 13. The use of a crystalline form as
claimed in any one of Clainms 1 to 5 as a processing aid 30 for isolation of
anor phous bi s[ (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- enoi
c acid] calciumsalt. -17- 14. The use as clained in Caim13 as a
processing aid for recovery of anorphousibis[(E)-7-[4-(4-

fl uor ophenyl) - 6 isopropyl 2- [nethyl(nethylsulfonyl)anino]pyrinidin 5- yI](3R
5S) - 3, 5- di hygr Cld cal ci salt fromwaste ns

The use'®of a §F§FWw év?%Wh§ ArHEd a%ﬁ&aﬁ§V%h8f%ﬁ ‘%ﬁﬂ%ﬁg % as an

i nter rTEﬂilo&ipﬁeriyl}éhhtprdmm}flﬁ?dﬂﬁyﬂ(hmhyﬁﬁ]fc&hmmsrrrphtqm&m:dm 5-y1](3R.5S)-3,5-dihydroxyhept-6-enoic

bi s[ (E) 4 fI or ophen 6-i sopropyl 2-[methyl

(nethyl%ﬁﬁL%ﬂVTf% (WbT%V?PﬁW%HIn- 5- yl] (3R 5S)- 3, 5-di hydr oxyhept - 6- enoi c

acid] calciumsalt. A process for the manufacture of a crystalline form
as claimed lmeaﬁbyofqn@s@mln@}oah%clénnwmany\@ierz}acmﬁfasnm)bsaeﬁn @k de & iNeShaA| Scture
froma saturated solution of a conpound of formula as defined in Claim

1. in %{dﬁlémlj%us bis[{(E)-7-[4-(4- ﬂuorophenyl) 6-isopropyl-2 [metlwl(methyl(w] onyljamino]pyrimidin-5-

bi s[ ( E) y1¥31k.45)(¥5-Gihups@pheeihdic @ma]se@!@m@mk 2- [ et hyl (et hyl sul fonyl) am no] pyr
imdin-5-yl] (3R, 5S)-3,5- dihydroxyhept-6-enoic acid] sodiumsalt. 17. A
process for the manufacture of a crystalllne formas clainmed in any one of
clai ms 16t o SPRRistRr the 1Py RYWS oSe@riAig ey sebird i ene eiFldps Slodrtijciof a

conmpoung,fisek @erhngl y'sta(s@t%mdaesfaiuf'h?éa sblﬂtx&:ll dh %Hu)ound SF: fox’%uﬁr(gc%@@@f' k@M dl:ﬂﬁ 1 m
manuf act ur e of acry line formas clained in any one of clains
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conmpounghQifoxt Rpklkfid ackASofigh baned in daim 1). 19. A process for the
manuf act ure of a pharnaceutical conposition as clained in claima8 which

conprises admxing a crystalline formas defined in any one of Clains | to
5 toget her wh blecas phthermmodattire al 4 §rysatiowperaists elainged iy drerone olaimh etoforidf  a

crystal %dl@gﬁéé g{eﬁ?ng% SlBhEHubdt R PHE BhpSdn@bBrduld Paddifled R 1ANYT act ure

of a nedi

18. A process for the manufacture of a crystalline form as claimed in any one of claims 1 to 5 which

comprises prolonged stirring of a solution of an amorphous form of a compound of formula 1 (as defined in Claim

1).

19, A process for the manufacture of a pharmaceutical composition as claimed in claim 8 which comprises
admixing a crystalline form as defined in any one of Claims | to 5 together with a pharmaceutically acceptable

carrier.

20. The use of a crystalline form as claimed in any one of Claims 1 to 5 in the manufacture of a2 medicament.



