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i nvent i onﬁpeq%%?@é to a novel crystal I1Gma02chem cal corrpound q?ﬁ’r%“”

particularly to a novel crystalline form of

bi s[(E)-7-[4-(4-fluorophenyl)-6-isopropyl -2[ met hyl (et hyl sul f onyl ) am no] pyr
i mdin-5-yl] (3R SS)- 3, 5-di hydroxyhept -6-enoic acid] calciumsalt,

her ei neRivseALLNG BSKB- { 82 FLUGROPHAGEINM é-1sopwubYLlll (it THIL @AETHYLEULFONY&) AMINO]

her ei FARINEPIN Y14 BRSSP St DIROXYHER THGHENOIDACIBICALEIEMESALY ne

3- hydroxy- 3-net hyl gl utaryl - coenzyme A reductase (HMS CoA reductase) and is
useful as a.pharnaceutical for .exa t r eat nent_ of

le in th
nyper | i pi de prwa@rlxwmogg?@}es|t%ﬁf13vedﬁa/s : c'élgenl@f samBcunLandIOTess of her
i SeaS 65608 doBForl il Mt Bi50--REUSASSohhyDIBIdcBRyRA. The

I nventfon a relates to processes crystalline

form Qxhaﬂhm?(mddiylﬂﬂfongbﬂmm]ﬁyrmmuﬁmm(ﬁs,ﬁSIE3 Skaﬁhyﬂtmbiﬁmddxcﬁmand t he
use of the crystalline formin nmedical treatpent. European Patent

Appl i c&elictmm spyhereinatics refeged tszm@ Agsat e pprbilugiratein Iéazmg} hesginagier,i s
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addi ng r&ﬁfc@dsH MG QToAdt%dﬁétﬁkcy erld RGlstfMPad Npharastutiod tagliite friixhp® M)the

filtration. An anorphous form of a conpound intended for pharnaceutical use
may gi vreamge of bypahpidamiag hymgckprlcﬂnftrehmuami atherpsrldresis, asereall asootheent i fy

i f f h h diff .
har ac iR corypns Barhics FRECT A Frsiaseror i 1y Eetiooataelags
manuf agg Eg%ggglefthhgﬁﬂﬂﬁféﬂﬂre @dtpégwgml&{e'f&%, haﬁnﬁegﬁmgxgomh {he purity

| evel s ormty require regul atory approva sta |neform3

of suchospgimgtis cmt;all&iesfom aﬁd; tesust oPthe \cedtabiver fona oh pgdizal treatment.
characteristics, for exanp ngr oved bioavailability., W have now
P

surprisi ngl yEléfﬁHeatH‘rPé‘i?iéé’tP@blF%ﬁm& uRicatemNend14¢ héh%%}é?ﬁerc@)rﬁé&‘bﬂépar ed in

a crystal.lin 6 rovided a
crystaIvY lﬁ% e%é;r%] (r){'}l o@ﬁ&rgf;&g geéPgE%%Os% Ot% ﬂ\#‘%%“‘%ﬁ%ﬁ‘gﬁgnﬁﬂgﬁf% powder
di ffrachsepm frapdred Py Wiskdlvingekd édrfesp&fﬂkrﬁg divtn d1einavaterdadding talchilm 6. 93,
9.35) 23.12 and 18.76 (hereinafter referred to as FormA). The X-ray powder

diffr a@hlqrmesﬂpldwﬂactmh@ieﬁtsw&nt nwlmSaterh)iﬁﬂtfﬂh@P a sanple of the crystalline
formon Siemans single_,sili stal ts andsread ng out
the sampl ¢ | ABGTETRR P B TrRROAEH e gt B e BEED JBo BV FRboanpl ¢
was  SpPYRafifadfring problems and there is a need to identify crystalline forms of such compounds
which have different physical characteristics compared to the amorphous form which may
assist in the manufacture of the compound, or formulation of the compound, to the purity
levels and uniformity required for regulatory approval. Crystalline forms of such compounds
may also possess improved pharmacological characteristics, for example, improved
bioavailability.
We have now surprisingly and unexpectedly discovered that the Agent can be prepared
in a crystalline form.
According to the present invention there is provided a crystalline form of the Agent
and hydrates thereof having an X-ray powder diffraction pattemn with specific peaks at 2-theta
=492, 11.50, 6.93,9.35, 23.12 and 18.76° (hereinafter referred to as Form A).
The X-ray powder diffraction spectra 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. The sample was spun at 30
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i'nprove counting statistics) and irradiated with X-rays generated by

copper e focus tube operated at 40kV and 40mA wit vel ength of
1. 5406 aﬁ‘gg?"lﬁﬁ?é The collimated x-ray source was passed H’I%T 4439
automatic variabl e divergence slit set at V20 (20mm path | ength) and the
reflected radiation directed through-@2mm antiscatter slit and a 0.2mMm
detector slit. The sanple was exposed for 4 seconds per 0.02 degree 2-theta
i ncr en@RblutieANbérTHRME: @6 BfpraRe Bdurfit@lstdiie @ﬂ&ﬂm”m&l@&mﬁxk sendlamees
2theta in theta-theta Grifoggp The runni ng tlsjr)re was hours 6 milé%tes and 40
secondsy a Thpper ﬂ\mgﬂﬂnefixcumceaqmamdeaj 40kY land 4§mA1MthIaaVawtengmmﬂ leS40%s

det ect or. Cont cﬁ d eﬁta capture was bé s of a DECp Pv 433sx

por SoraiEstoR e o Halg 1 Shuse Fra 2esad Uraaanss ﬁ‘jto%tﬂ‘t barisblc dieregnseny
powder i r t in Figure
1 hereldﬁa%{ t([atraﬁd @'@nﬁﬁ?ﬁ%\ lenﬁlg)e’%sdttgg ktgta qﬁk&i&fl et a% gggszo the X-ray
powder antischiterclit s 0208 detedtyr Vi ynﬁlsambtel wad ex@asaifor maé‘d%hﬂﬁpéﬂ) apnot her or

fromone sanple of Form A to another, and so the val ues quoted are not to
be condesraed-theia Hissonertdcontipppusscay ndehover ithe whga? degreemtoator@e@r@s dd form

W th ter, content .of abqut 7% w.w. t her s ct of the
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or nore organic solvents. The optinumratio of organic solvents ‘and water

i n t hewas biyumeans of a PXECpe IFbr 43 36x ipsrsdeqd enohpnter ammnimewdh & foiceA T §Soabindf  t he
organi ¢ sol vents used and the process conditions enployed. The precise
condi t S¥H¥2%¥ay be enpirically determ ned. For exanple, Form A may be

obt ai ned by 1guspendl fdqd Rera30RI P %Et?a bR4 QRPJal Ei}ﬁpleA%?PEnﬁR ‘fr?”t ai ni ng
a co-sol vent, such ‘as acetonitril'e, acet a mxture o anol and

met hyl Fign'rblllth)éirenﬁiffw.r I¢ MIIBES und@stobd that the 2ihstaratuds @ f et Xairay m@éret e
solution and then allowi ng the solution to cool, followed by isolation of
Form Adlféf@é‘hOfaEathﬂ riay tviaet slightly Siom aes machine te aothsy opfperongsampde eOfarent

i ncl ud cet0|tr|Ie r/acetone and 1:1:1

wat er/ %&%%{}%‘}ef EI\i7rr|5@IES° tp?lgglp%stqugéédaarsgﬂp el ncan%ti;uei?oﬁswﬁ% e anor phous form

of the Agentryy ’{bah? Ré2R0A &Sobtinéd inOhyirhted Fédn with, fopexdmefARhddf Bobntfodr m A
may be obt ai ned ox exanple, as described in EPA 521 471." The uti lity of

t he comb@\utnmw/Wt he invention may be denonstrated by standard tests and

cl i ni cal stulgi es, incl udéégg t hose de .Cribed .in EPA 52 47% QJ P N 2003
WD 00/ 42024 &‘I‘%@BQ@?eﬁhﬁ P?S%{HdBY% iR CPPPLSIS A RIRETSS for %P@%‘P“Pﬂ@

| nvent igdfiv & wheBEh PO A is ch&@hied BnaiaflisS G5 o BRI P MIRRCWAIIrARBE T On Of
HMG CoA reductase 1s beneficial which conprises adm nistering t

war m blop aterd organitedo I ventse f Theaiptiveuna paiondf opgarfihisogenand wWiter inrthe rmxtmm l so
relates to the use of Form A in_ the manufacture of a nedicanent for use in

a di sedbtaipSaand Brilcpaientonssharastensiis of theonsppis saﬂyntséseo@oﬁﬁdﬁhgww to a
war m b'c%ﬁéi?%nﬂl %%th&ws %g( xﬁo&Wbe F&gl}fc%gyh CESRbd Bbr LY ag?&lgﬁm of

a disease i n wii ase 1s e form
conventEoprala ﬂab@baasﬁme;daglsumﬁ@ thé Qﬁorp_ﬁbﬁﬁ ﬁfrﬁf&'thﬂAg&Qhﬂ SlatdLpatini®d t he
invention, there is provided a pharmaceutical conposition conprising FormA

in admiaqausavent such ap pestenicdeitacetane gr aguepreef metbangliaad methyl tert-butyl ether

(MTBE), warming the mixture to obtain complete solution and then allowing the solution to

cool, followed by isolation of Form A, such as by filtration. Suitable mixtures of water and
co-solvent include, for example, 1:1 water/acetonitrile, 1:1 water/acetone and 1:1:1
water/methanol/MTBE, the ratios given being by volume. The amorphous form of the Agent
to be used as starting material for the manufacture of Form A may be obtained, for example,
as described in EPA 521471.

The utility of the compound of the invention may be demonstrated by standard tests

and clinical studies, including those described in EPA 521471.
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Such conpositions nmay be adm nistered in standard manner for the disease

condition that it is desired to treat, for exanple by oral, topical
par ent ergl,, @ al , nasal, vaginal or rectal adm nistrati
inhalatf@hpo %@Sthese pur poses the Agent may be fornulategaggﬁﬁgéﬁggknomn
in the art into the formof, for exanple, tablets, capsules, aqueous or
oily solutions, suspensions, enulsieds, creans, ointnents, gels, nasal
sprays, suppositories, finely divided powders or aerosols for inhalation,
and for paAesdrdinglto aderti{dr ficdtwdiofithe invergtionrion sethod sfmassing laatisease i nf usi on)
‘sterile agueous or. oily salution or suspensions or sterile emulsions. A

pr ef efqdiignoyheeigrinkigition;od MG oA redustase 1s bepeficiglewhichicompsisesadni ni st er ed

to hu . al . [ | for . ex e .t se ut. in EPA
0, AR 3 b Gl a8 B Ge h  IE R B
preci figo AllREo thE uidef RN i efethMRiaciie of Aendddahfen® foradBinh afskAki on
dependi ng on the weight, age and sex of the patient being treated and on
t he peonditean. ar di sease condition being treated according to principles

known in t art. Accqrding to a further. feature of t i pventiqgn, there is
provi ded aJilE‘F GrERQund ﬂi‘%‘é‘%ﬁ‘étfﬂi‘f‘&@f b‘? @g’B’fmSéerB?féPrWéé‘quﬁe ed agplsi ti on

cont a%ﬁi@@aﬁﬂ%%%ﬁ?in%&d Werddt a6 Etha8htnt o\gfa'd@&a&qwmégﬁxmé%x ubRLdn A
together wth a pharmaceutically acceptable carrier. e ITnventiton Wil now
be i | {susipliaited, ihyhd foemfodhlcowvengionslphatmadeutignl kxappsition FRigsEloretin knéyier phous
formof the Agent (465 ng) was added to a m xture of water (5 nm) and

acet ongpeeti afahg mvgptjorg thetsis pravidedis Rharmaceoyisal gamaasition cromristngolnral 4 in

Com Al B iz 8 Y ) 09

PCT/ GB99/ 04489corfipdsitidn8inMy 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 solution or suspensions or sterile emulsions.
A preferred route of administration is oral. The Agent will be administered to humans at a
daily dose in, for example, the ranges set out in EPA 521471. The daily doses may be given
in divided doses as necessary, the precise amount of the Agent received and the route of
administration depending on the weight, age and sex of the patient being treated and on the
particular disease condition being treated according to principles known in the art.
According to a further feature of the invention, there is provided a process for the
manufacture of a pharmaceutical composition containing Form A as active ingredient, which

comprises admixing Form A together with a pharmaceutically acceptable carrier.
The invention will now be illustrated by the following non-limiting Example.

xa le 1

Amorphous form of the Agent (465 mg) was added to a mixture of water (5 ml) and

acetonitrile (5 ml) at 15°C. The mixture was warmed to 40°C to obtain complete solution.
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bi s[ (E) - 7-[4-(4-fluorophenyl)-6-isopropyl - 2[ net hyl (met hyl sul f onyl') ant no] pyr
i mdin- S&/@@&SR , SS) - 3, 5-di hydr oxyhept - 6-enoic acid] calciumsalt of the
fornula | 4] 04 3 p Ca++ 2 | or a hydrate thereof haWT(&B&%O“X-"? ay
powder diffraction pattern with specific peaks at 2-theta (2B) 4.92,
11.S0, 6.93, 9.3S, 23.12 and 18.76. 2.4A crystalline formas cl ai med in
claiml1 which is a crystalline hydrated form 3. A pharmaceuti cal
COMpOSirhi Afly Wahﬁieﬂgzo%le‘a@'ﬁ?tb 'a&%lefnweﬁ?pmuﬁle%h&f@%wfo 188k, Fhe?
together wt armaceutical 'y acceptabl'e carrier . rocess for the
manuf actystadlim pmda¢tmsadebam&dfngrﬂnr@uioma¢¢naix@mte‘nmdmta& a‘mkiairimdt S0P widekm 1
whi ch conpri ses, form ng stals froma m xture of.the conpound of fornula ,
I, wat @ac\wnut%ayegpnﬁnwﬂy@a}ﬁ%ww usals. 5. A process as clained in
cIa|m4 wher, th is selected fromacetonitrile, acetone

a mxturggﬁ PT%‘S% &0{;&%%@% tert-butyl ester. wo 00/4204 7. 2 ~.
J U N 2003 PCT/ GB99/ 04439 6. A process for the manufacture of a
phar maceuti cal__conposition as clained in claim3 which conprises adm xing a
crystal line formBeakcl ai m2b i n ¢Spaemg t diypmnhtsésec wi Reladveglnzensitgeut i cal |y
acceptable carrier. 7. The use of a crystalline formas clainmed in claiml

in the manufact UNBMBFT a medi canent . (>20%)
1 4.92 17.945 820.25 100
2 11.50 7.686 258.75 31.55
3 6.93 12.750 230.25 28.07
4 9.35 9.455 213.75 26.06
5 23.12 3.843 212.75 25.94
6 18.76 4,726 177.5 21.64

Water content 7.1% w/w

'HNMR (d*-DMSO0) & : 7.7 (2H, t), 7.3 (2H, t), 6.5 (1H, d), 5.5 (1H,dd), 4.2 (1H, m), 3.8 (1H,
m), 3.5 (3H, s), 1.9- 2.1 (2H, dd), 1.3 - 1.5 (2H, m), 1.2 (6H, d)

Mass Spectrum: MH+ 482.3
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8. A nethod of treating a disease condition wherein inhibition of HVG CoA

reductase is beneficial which conprises administering to a warm bl ooded

maimral ‘an effective amount of a crystalline formas claimed in claiml.
. AE. AU3. WO 08030247, A9*$:  jj145 jC PCT/GB99/04439
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1. A crystalline form of the compound bis[(E)-7-[4-(4-fluorophenyl)-6-isopropyl-2-
{methyl(methylsulfonyl)amino]pyrimidin-5-yl] (3R,5S)-3,5-dihydroxyhept-6-enoic acid]

calcium salt of the formula

or a hydrate thereof having an X-ray powder diffraction pattern with specific peaks at 2-theta

(26) = 4.92, 11.50, 6.93, 9.35, 23.12 and 18.76°.
2. A crystalline form as claimed in claim 1 which is a crystalline hydrated form.

3. A pharmaceutical composition comprising a crystalline form as claimed in claim 1 or

2, together with a pharmaceutically acceptable carrier.

4. A process for the manufacture of a crystalline form or hydrated form as claimed in

claim 1 which comprises forming crystals from a mixture of the compound of formula I, water

and one or more organic solvents.

5. A process as claimed in claim 4 wherein the organic solvent is selected from

acetonitrile, acetone or a mixture of methanol and methyl! tert-butyl ester.
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medicament.

8. A method of treating a disease condition wherein inhibition of HMG CoA reductase is
beneficial which comprises administering to a warm-blooded mammal an effective amount of

a crystalline form as claimed in claim 1.



