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The sodium salt (3) and calcium salt (1) of the compound (E)—7-[4—(4-ﬂuoropﬁeny1)—
6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-y11(3R,5S)-3,5-dihydrox yhept-6-
enoic acid (hereinafter referred to as the ‘Agent’) were disclosed in European Patent 0521471.
This patent also describes a process for the synthesis of the calcium salt (1), via the dihydroxy
ester (2) and the sodium salt (3), as shown in Scheme 1 below. The calcium salt thus formed

is then collected and dried and may be processed further as required.



Schene 1 Qur International Patent Application W

00/ 49014 describes an alternative route to the cal cium
W@ 2006/042522 al so via the sodiumsalt (3), fromBECEGB2004/004481

conpound tert-butyl (E)-(-@<{2-[4-

(4-fluorophenyl) - 64sopropyl - 2- [nethyl(nethylsulfonyl)a

m o] pyrirnidi n-5-yl]vinyl} (4R 6S)-

2, 2<dinmethyl [I, 3] di oxan-4-yl)acetate ( (4), which
|ean|f|ed as shown in Schene 2 be 3 - 1. HG
KaOH (Gl ) COONa tiethyimd¥akgborarnklCl , - OH OH

b waddle Na@Hm@arehydidaq) CoO Ja_CROMeNEA+ t@me

Q AY d&scri bed Tn WO 00/ 4901,
~Sintapsier mati on from BEM (4) to the'tw am~salt (1)
N
Ojmay bel carried out via the nethylande saltl (8) as
shown in Schene 2. Isolation of this
lNaOH
OH OH OH OH
9 /N( l S COO-{ cg2+  Calcium chloride o /I\J'\/ l X CO?\l-a+
S /S\\\N SN
\(\)T N OI
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Scheme 1
Our International Patent Application WO 00/49014 describes an alternative route to
the calcium salt (1), also via the sodium salt (3), from the compound tert-butyl (E)-(6-{2-[4-
(4-fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yi]vinyl }(4R,6S)-
2,2-dimethyl{1,3]dioxan-4-yl)acetate (BEM) (4), which is exemplified as shown in Scheme 2

below:
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intermedi ate crystalline nethylam ne salt allows
purification by recrystallisation before fina
wo eoosmsasen of the (anorphous) cal ciumsalt. HOREW/EB2004/004481
formation of the nethylam pg.salt introduces an extra
step into the process, which is generally undesirable
for -manufacture (for exanple because of additiona
cost and the potential for introduction of additiona
i Ui ties). The transformation fromBEM (4) to the
( in Schene 2 takes place in
as Yhown b& owRi noSchene 3.1-H& - HC O
¢ caphentl wi th hyd?deBtoric acid
to the dPdFtYs6) tTeferred to her
hen treatnment with sodi um hydroyi de
Ofhe estgr to give the sodiumsalt (3) j‘ﬂge
carboxylic acid. The internediate co d
not isokated in the process described in WO 0@/49014.
The anal ogous nethyl ester (2) was described in
Eur opean Patent 0521471 as a syrup and theref(FJ)‘llrel,él%‘gﬁ'ﬁ'o'"5

anal ogy, isolation of BED (6) would not be expect ﬁyggine
__provide any advantages to the process. However| wetdave
surprigsingly found that BED and ot her (I-6C)alkyl

y advant ageously be 'as ated and

al i sgd,ot hus 1 enovin need for

of anlji nt.gr i tem§alEﬁsuchgzsigﬁe—nethyla

icajion to be carrieq?otlit;

i nventionfprovides a process AW

re of the calciumsalt of o]

- ()-7-[4-(4-fluorophemydl )-6-isopropyl -2-[net hyl (net hyl s
ul fonyl Yam no] pyri m di n-5- 5
yl1(3/7?,5S)-3, 5-di hydr oxgok@he 8- enoi ¢ aci d,
conpri si ng:

As described in WO 00/49014, the transformation from BEM (4) to the calcium salt
(1) may be carried out via the methylamine salt (5) as shown in Scheme 2. Isolation of this
intermediate crystalline methylamine salt allows purification by recrystallisation before final
formation of the (amorphous) calcium salt. However formation of the methylamine salt
introduces an extra step into the process, which is generally undesirable for manufacture (for
example because of additional cost and the potential for introduction of additional impurities).

The transformation from BEM (4) to the sodium salt (3) in Scheme 2 takes place in

two steps as shown below in Scheme 3.
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a) acid hydrolysis of an acetal protecting group in a

conpound of the fornmula (7)- 5 - wherein Ais an
wa@ewsakser ketal protecting group and R is (| -rPc/aBRopk/004481

and isolation of the resultijong crystalline conpound of

the formula (8); F OH b) optional recrystallisation of

t herconpound 'of the formula (8); c¢) hydrolysis of the
ester group in the conpound (8) to give afFdi hydroxy

car boxyl ate derivative (9) (whereinMis rogen or a
B I on other than cal cium or npound of
thelformulp (§); ®and d) where necessary,~e@nver spon opf o
o apnesgpotud ound_of ]t hd

s ; la (9%Clinto a conp
llh;%gqyla 1). In a ?g@gﬁ%r aspect of WheN'nw-nf\on

N Me ™S provided crystalline conpgumggibt/‘he forml a

OI(8). Furt hernore, we have found that%ﬁbne“co bounds of

the formula (7), which are anal ogues of BEM (4) are

al so crystalline and are thensel ves useful 6

i nternedi ates which may- 6 - be recrystallised i

necessary to inprove the quality of the materi al

These crystalline compounds are novel and each

i ndependently provides a further aspect ofiiﬂ-

NaOH

invention. Thus in a further aspect of the
is provided crystalline nmethyl (E)-(6-{2-]4-
(4-fl uorophenyl)-6-isopropyl -2-[ nmet hyl (gret
am no] pyri m di n-5-yl ] vinyl } (4R 6S)- PNy
2, 2-di met hyl [1, 3] di oxan- 4-yl ) acet at e Hé%@ngNan
powder diffraction pattern with peaks at 2-thefa =

9.5, 13.6 and 17.5. In agénsptd®r aspect of the

i nvention is provided crystalline nethyl

(Bpatp@n{ with hydepchloric acid hydrolyses the acetal to the diol (6) (referred to

herein as BED), then treatment with sodium hydroxide hydrolyses the ester to give the sodium
salt (3) of the parent carboxylic acid. The intermediate compound BED (6) is not isolated in
the process described in WO 00/49014. The analogous methyl ester (2) was described in
European Patent 0521471 as a syrup and therefore, by analogy, isolation of BED (6) would
not be expected to provide any advantages to the process.

However we have surprisingly found that BED and other (1-6C)alkyl ester analogues
are generally crystalline compounds which may advantageously be isolated and recrystallised,
thus removing the need for isolation of an intermediate salt such as the methylamine salt in
order for purification to be carried out.

Therefore the present invention provides a process for the manufacture of the calcium
salt of (E)-7-[4-(4-fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-
ylI(3R,5S5)-3,5-dihydroxyhept-6-enoic acid, comprising:

a) acid hydrolysis of an acetal protecting group in a compound of the formula (7)

OC(CH,),



fl uor ophenyl) - 6-i sopropyl - 2- [ met hyl (et hyl sul f onyl ) am
nol pyri m di n-5-yl]vinyl} (4R, 6S) -
wQ@2@saaaser hyl [ |, 3] di oxan-4-yl )acet ate havi ng aPCHGBagn4/004481

powder diffraction pattern gith peaks at 2-theta =

5.7, 9.5, 13.6, 17.5, 19.9 and 22.4. In a further

aspect of the inventiop is provided crystalline nethyl

(E)-(6-{2-[4-(4- |

fl uor ophenyl ) -6-isoprepy - 2- [ met hyl (et hyl sul f onyl ) am

no] pyri m di n-5-yl ] vi w 4R, 6S)A

2, 2-di met hyl [ |, 3] di oxas<'4-yl ) acetat e fravi ng an X-ray

powder diffraction patfer i peakgl at 2-theta =

5.7, 8.7, 9.5, 136, M7, T9.0,” 1979,080.8, 21.8 and

22.4. In a furtEg%\.:o-» of- the invention is provided

crystalline net bekE)N(6-‘2-[4-(4-

fl uorophenyl) - 6-i sopropyl - 2- [ met hyl (et hyl sul f onyl ) am

no] pyri m di n-5-yl]vinyl} (4R 6S)-

2,2-dinmethyl [, 3] di oxan-4-yl )acetate having an X-ray
whereipowibean agictal prlsatilgmotoetingegrou kR an(li-eC)alkyhsind hgnhationrpf the

Figur . In a further. aspe of the invention is
res““%ﬁ’»% Sgaé%“ec‘é"fél%oé‘ﬁﬁioﬁg‘eeff’ﬁ? af’gfé) - (6-{2-[ 4- (4-
fl uor ophenyl ) -6-i sopropyl - 2- [ net hyl ( net hyl sul f onyl ) am
nol] pyri m di n-5-yl ] vi
2,2-dinmethyl[I,3]dio
powder diffraction p
15.9, 18.4 and 19.5.
i nvention is provgdeg;
(E)-(6-{2-[4-(4- I
f1 uor ophenyl ) - 6-1 ro - [ met hyl ( net hyl sul f onyl ) am
no] pyri midi n-5-yl Pl nyl } (4R 6S) -
2,2-dinmethyl [, 3] di oxan- 4-XI )acetate having an X-ray
powder diffraction pattern®with peaks at 2-theta =
b) optidmal Secryfalfisatibd: of thchribousd oB t1RTHrdwa @g); | N @ further
aspect”of the invention is provided crystalline ethyl
¢) hydgolsiy @-thQ eie-grgup in the compound (8) to give a dihydroxy carboxylate

deﬁvata\l(/ﬁu@; ?V?ﬂq%%h‘?/{és(s 9}'1%\8 e%ﬁc?x{al(rzéa n%gpe\ﬁlog%%%em&lla%ucla{c%ﬂﬁ A

compodnd oflinegbimiih (1)3hsH oxan-4-yl)acetate having an X-ray
powder diffraction pat%ern W th peaks

1-yl)acetate having an X-ray
g n Wi pgaks at 2-theta =

ﬁect of the

OH OH o

oM

d) where necessary, conversion of a compound of the formula (9) into a compound of the
formula (1).

In a further aspect of the invention there is provided crystalline compounds of the
formula (8).

Furthermore, we have found that some compounds of the formula (7), which are

analogues of BEM (4) are also crystalline and are themselves useful intermediates which may
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at 2-theta = 5.9, 8.0, 12.2, 15.9, 18.4, 19.5, 19.7,
23.0, 24.3 and 25.0. In a further aspect of the
WO pwsnsasen i s provided crystalline ethyl PCT/GB2004/004481
(E)-(6-{2-[ 4- (4- -6 |
f1 uorophenyl) - 6-i sopropyl - 2-[ met hyl (et hyl sul f onyl ) ani

be e PRIt ank 1 i o o sheommiguie lhese sevpialine
compudietre Ho¥d] hAE tABNndPeh@ilyHOREAY fudthkYas géct% WM inYéhtion.

F| ure 2. In a further aspect of the invention iIs
s died Testhps pgpery ofdhe yeptiapiy IPrC(VrE)Gd(csys[talh[ldn(emyl (B)-(6-{2-[4-

O O LB SR AL ST

2,2- dﬁnahyi[m]dmtdahm -A)atearciivving/dn) BG ey p&@dé}ﬁﬂffﬁﬁuékﬂ?ﬁﬁte@@yzith peaks

er diffra t|on pattern with peaks at 2-the
at2tget3 Q? g 1555 In a further aspect of the

'( %4 %Ef%ﬁl?éz} aFﬁECFBf?t‘ﬁE SRLaBEN R RbYUOE A SANRE WHhy! B)-(6-(2-[4-(4-
ﬂuorcﬁph@nylarphemrbpyl{i—[m@byl(xp%y]@ulffmﬂ)ayﬁﬁdjpyﬂi}mi(ﬁnusi}ﬂm@la(m‘R,6$)-

o2 AR B At s oy s

atZtH&H.\QGS 7‘3|9“f;~'ff?53‘6t1'7051 19®ta*n%r2'24"“h peaks at 2-theta =
7.8, 8.7, 11.6 and 15.5. In a further aspect

ofIntaifertlnqr\aepﬂct ofthe snyention Squoddgderabtalline mesioyl gER LG 2-[4-(4-

Mo s - s gpy Y se op TR S S AR 65

2,2- dﬁﬂdt]?yl[ll 31]'dﬂjxﬁn54 3)71 dcléﬂafb}ﬂa]vﬁfg%n@@ray powder diffraction pattern with peaks
di met h di oxan- 4113/9\4 )acetate having an X-ray

at 2- tb%%e? T3 #9 :[ic]ﬁ i 7patl® & 308, pdkandd2.- t heta =

2ty Fler afpcy ofid invbRidhy is o fisd b weond Tep T
ﬂuomphyﬁylabhsmopﬁa- [pmpyltmétﬁylsmeor{yz)aﬁﬁnd]ﬂynnndm 5 yl]v1ny1}(4R 6S)-
| uor ophenyl)-6-is opyl - 2- [ et hy t)f/ yl')a
2,2 d tl@g}[l, Hdipxan4- )g}chqama}/mgnég)ray powder d1 ract1on pattern substantlally

o e

F|Ig arfertl@r abpecaof the ihentiasegroviddd driysalling ethlyl @F)-(6S{2-[4-(4-
ﬂuorcg)rhgl\{;dfj—g-qso%&gpsytl-%l ﬂmetﬁyl?melgtﬁglﬁsulfon}a)mgu {]g}_’rgrgi_dgrﬁg-yl]vinyl}(4R,6S)-
2,2-dimethyl[1,3]dioxan-4-yl)acetate having an X-ray powder diffraction pattern with peaks
at 2-theta = 15.9, 18.4 and 19.5.

In a further aspect of the invention is provided crystalline ethyl (E)-(6-{2-[4-(4-
fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl]vinyl } (4R,6S)-
2,2-dimethyl[1,3]dioxan-4-yl)acetate having an X-ray powder diffraction pattern with peaks
at 2-theta = 15.9, 18.4, 19.5, 23.0, 24.3 and 25.0.

In a further aspect of the invention is provided crystalline ethyl (E)-(6-{2-[4-(4-
fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl]vinyl } (4R,6S)-
2,2-dimethyl[1,3]dioxan-4-yl)acetate having an X-ray powder diffraction pattern with peaks
at 2-theta = 5.9, 8.0, 12.2, 15.9, 18.4, 19.5, 19.7, 23.0, 24.3 and 25.0.

In a further aspect of the invention is provided crystalline ethyl (E)-(6-{2-[4-(4-
fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl]vinyl } (4R,6S)-
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fl uor ophenyl ) -6-i sopropyl - 2- [ net hyl ( net hyl sul f onyl ) am
nol pyri m di n-5-yl]vinyl} (4R, 6S) -

wa@2@sgaaser hyl [ |, 3] di oxan-4-yl)acetate having aPCHEB2004/004481
powder diffraction pattern th peaks at 2-theta =

5.3, 7.1 and 18.9. In a furMZer aspect of the

invention is provided crystalline n- hefﬁ
2,2-dirpythyil @@?)mn(%yl)acetate having an X-ray powder diffraction pattern substantially

[)-6- | -2- t hyl t hyl sul f I
asshgw%ygl AR, y; ]Sgloggp{(m %g})e yl (et hyl sul fonyl ) ani

2, ]adaﬁuﬁﬁéﬂasbédt 0B}l iaxatiod wlbr))mded atystatimei ing paopyXHE)d§-{ 2-[4-(4-
Truorbgns-Gisopmmpyl-2 e Byl gty g Ao IeA i T HOFmyL) 4R 6S)-
2,2-@?&22@ b {déga%h(%é%-?g:?%%{_tc?ga}\}i g 8{ X\-’l‘ag z)gwaéﬁ’cﬁfff;‘ic'tlbﬂ Battern with peaks

uor op -6-15s0
at 2-thetepy I7-82 1 L GetndyliS(Sret hyl suI fonyl ) am no] pyrimdin-5-yl]v

[Y(4R, 6 t h 4- vyl

oLy B SRbren Bisauinehes ottt SRR RRE T g2 -
ﬂuor@%he%yf)f@is@grog?l—@-'[mZth%l(nﬁﬁmy‘fsulf@)ﬂyl?amﬁé]p@nnﬁ&ngj -y3¥n}} (4R,6S)-

20.4°and 21.4. In a furthér a ct of the inventionis
2,2-dimethiyd é,a]djmgeg]t-%l)acwéatm hm\gﬁg/ an zé)ay (pgwpgr_ cﬂlffra(cmon pattern with peaks

fl or 2- t hyl t hyl sul f I
ot 2o BRI 87 JEBRIR s byt g e Sl eyl am

2, 121 aifum&ba@p[e&t of kied 1@Xﬁﬂroﬁ-13/bﬁo&meﬂat}%tdﬂmﬂ 1@@Lpﬁopy}<<E)a@$ (2-[4-(4-

powder diffractiaon tern substantjially.
fluorpphamyb-t4isopropyl- 2dmeﬁ’e/}(n@gwé%ﬂf%fﬂ)%rweomveﬁfémoﬁwﬂ]‘émyl}<4R 65)-

22 GEE TSNS DUSBERhe b XTed ol tracton e i el
at 2-thefapy 6L977), 7-85 8y, 110.3/ P1.65)3:(8,18:7, diﬁ.lSyadddQ)Zhert 6 enoat e

IR G BT AR
ﬂuor%?l#n&ﬁ-(%—ﬁ\ﬁﬁ{gf'ypﬁ [h R et aRIoh Y154 inbipYeimidin-5-yl]vinyl } (4R 6S)-
2,2-dinathytip3édigkn-6-yi)scgtate pyving afi Ketalyyogmder difiirantiion pattern substantially
as Sh@i“%‘;}éﬁ%&gg ]ro%/r I(Stneﬁlogt g Klal/l( ﬁgR gﬁ) X-3r gy powder

di ff 4 AgthePRspRAtIfeRNinvEdtibnAS plovidRY cystdiBienRexyl (B)-(6-{2-[4-(4-
fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yljvinyl } (4R ,6S)-
2,2-dimethyl[1,3]dioxan-4-yl)acetate having an X-ray powder diffraction pattern with peaks
at 2-theta = 5.3, 7.1 and 18.9.

In a further aspect of the invention is provided crystalline n-hexyl (E)-(6-{2-[4-(4-
fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl]vinyl } (4R,6S)-
2,2-dimethyl[1,3]dioxan-4-yl)acetate having an X-ray powder diffraction pattern with peaks
at 2-theta = 5.3, 7.1, 14.2, 14.8, 18.9 and 21.4.

In a further aspect of the invention is provided crystalline n-hexyl (E)-(6-{2-[4-(4-
fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yljvinyl } (4R,6S)-
2,2-dimethyl[1,3]dioxan-4-yl)acetate having an X-ray powder diffraction pattern with peaks
at 2-theta = 5.3, 7.1, 11.4, 14.2, 14.8, 18.9, 20.1, 20.4 and 21.4.

In a further aspect of the invention is provided crystalline n-hexyl (E)-(6-{2-[4-(4-
fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yljvinyl } (4R,6S)-



10

15

20

25

30

8.1, 11.3, 12.4, 19.9, 21.0 and 22.1. In a further

aspect of the invention is provided crystalline
wW@ehopl425»2 7- [ 4- (4- PCT/GB2004/004481

fl uor ophenyl ) - 6-i sopr opyl -Zngst hyl (et hyl sul f onyl ) am

nol pyrimdin-5-yl](3i?,5.5)-3,

2B SO SR A S0 oy ity

as showh i8Fichée 4, 15.1, 19.9, 21.0, 21.7, 22.1 and 23.5. In
a further aspect of the invention is provid
chnyesugther aspeestof ghe-ipyemfion i proyigled crystalline ethyl- (E)-7 [4-(4-

fuoro A9 AP SERRVL 2SRRI BRI RS NS HINGRL. A 3385

dihydiSk {iyept-6>xanbapt hfrigaaX eayipowdug difffiradtioryateonvwhith peaks at 2-theta =
di ffractl on pattern substantially as shown in Figure
8.1, 1153 anch199¢ ur t her aspect of the invention is provided

c nyasfu‘}"dhhf &?Fnitsbz ttﬁrﬁpéﬂtlog)is érok%fe&%ys}alhne etﬂ'l}él u(F? -7-[4-(4-

uor ophen I sopropyl onyl’) am
fluoroph}inp}bm mbﬁrolpyEZ-)[in}:(h&l(ﬁ;eﬁﬁ’ls)ﬂfﬁnﬁ)annno]pynrmdm -5-y1I1(3R,55)-3,5-

_ gxyhept - 6- enoag e havin X-ra wd
iy g R DGR p R h Saren e eon Hufegh SRG pgoks 2oheta =
8.1, 18901224 1b.0 b oanfivbliner aspect of the invention is

priovi ded ¢rystal 1 ne iso-propyl-()-7-[4-(4-

f Inofuoibleaspkyt-of thesiopengionlis projrded st(a*ﬁndﬁihﬂtﬂ@'a rttam

AuoroRFbHe-Rebsey 3 bl B e SRR TR >
d1hyd1%k¥}?e';)‘t169érl@ate Bavdng QnZX%ay powder diffrabtior Patlerd Wﬂth'z})balas at Rhtheta =

urther aspect of the i1nvention is provided

43,841 V6Bl 4d8.1 489p2bRyAL T, 22 90d- 245

f%‘g f;“;?&ﬂ ﬁ?%ez“g lji%?é}qﬁ%égﬁ ogﬁ%ﬁ'&‘ys%ﬂiiﬁé Hxlisehtonyia am

ﬂuoroghw@mbml 8- [ﬁm@l(met}wwmnwr)amnomynmwes-yl](3R SS) 3,5-
ction pattern with peaks 2-theta = } .
mhympayleeptﬁwr@atelba\erlg X gay pawder dj raftwlz patiery ﬁ'bbSé’@.ﬂsl. Y fpshown in
further aspect of the invention is provided
FlguIegsryst alline iso-propyl-()-7-[4-(4-
In a further aspect of the invention is provided crystalline iso-propyl-(E)-7-[4-(4-

fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)aminolpyrimidin-5-y11(3R,5S)-3,5-
dihydroxyhept-6-enoate having an X-ray powder diffraction pattern with peaks at 2-theta =
9.8,17.3 and 21.1.

In a further aspect of the invention is provided crystalline iso-propyl-(E)-7-[4-(4-
fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yI11(3R,5S)-3,5-
dihydroxyhept-6-enoate having an X-ray powder diffraction pattern with peaks at 2-theta =
9.8,12.2,17.3, 19.6, 20.1 and 21.1.

In a further aspect of the invention is provided crystalline iso-propyl-(E)-7-[4-(4-
fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl1(3R,5S)-3,5-
dihydroxyhept-6-enoate having an X-ray powder diffraction pattern with peaks at 2-theta =
9.8,12.2,13.6,17.3, 18.5, 19.6, 20.1, 21.1, 22.4 and 23.3.

In a further aspect of the invention is provided crystalline iso-propyl-(E)-7-[4-(4-
fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl1(3R,55)-3,5-
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fl uor ophenyl ) -6-i sopropyl - 2- [ net hyl ( net hyl sul f onyl ) am
nol pyrimdin-5-yl](3/?,55)-3,5-- 9 -
walrdvpassy hept - 6- enoat e havi ng an X-ray powderPCT/GB2004/004481
diffraction pattern substangially as shown in Figure
6. In a further aspect of thé invention is provided
' crystalline tert-butyl-()-7-[4-(4- _ ]
dihydrpk vispbHteangte) hayingor $5gy pw@%hﬂ%wwrr pattery suhstantiahy 3ssshown in
Figuregg no] pyrimdm5-yl](3i?,55 )-3,5-
I"hydr oxyhept - 6- enoat e having an X-ray powder
dinf £ fuaibiet pe@alf tierinvaitioh ipp@kRiedcrBtdllet art-bulyd-(2)-749-(9-
In a further aspect of the_invention_i

d 20, 8.
fluoropheayDefiisopropyt mpthal (et sioyy Daing lnyamidin-5 Y11 3R 55)-3.5-

. - B | - . b f ; _
vyt P OBEEN 5 30 bl TN 3 0N A o
18.2, lm;nt?%(h? X-ray pmfgle.r2 dilgf gacti 02 pattgrn \évltg pears
-theta = 9.8 .18.2, 19.9,. 20Q. .
vt Saspattioghveron T padeg Yo -4
ﬂuoroﬂiéﬁ%l)aé-hsloﬁl%p PQKm@%@Kﬁre(ﬁylqufo%%‘i?&ﬂino]pyrimidin—S— 11(3R,55)-3,5-

uorophenyl) - 6-1 sopropyl - 2- [ hyl (et hyl sul f onyl' ) arn
dihydionghepy6renonii maving/r X3P pe®er3liffraction pattern with peaks at 2-theta =

j - 6- ate having an X-ra owder
9.8, lgéﬂﬁwégﬁ%méﬁﬁwh peaks at 2-t¥e|toa 9.8, 17.4,
16 Zfurth8r 4spediDf te iAPeRiondpfovided clystadBreltetrttht AG ES-7-[UA(4-

a further aspect of the invention |is_provided
fluoropheps)a-isopeopy b2 Hmsthyl(methylsplfonylpapnino]pyrimidin-5-y1}(3R,55)-3,5-

dinyalol SREIBAERA) il APLARY badal TRATLOMy SN Wit JeRRdobea =
9.8, 17Tl# hyaiz, a9 ep19; 80.6/ees, 22326 igndr26%-r ay powder
O oA B Senl oL el A3y RIENE L D8

o EHDEE 3R T A i PR 55 2.5
dihydmaghépe-6ednoatechaiys ek powdemdiffrac8oe peitrsn sibsgingally as shown in
Figurets |el con crystal (SSC) wafer nmounts and spreadi ng out

A crystalline polymorph of BEM (4) is provided as a further aspect of the invention.

The X-ray powder diffraction spectra were 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
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 by means of a DECpc LPv 433sx personal computer running with Diffrac AT (Socabim)

software.
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sanple into a thin layer with the aid of a m croscope
slide. The sanple was spun at 30 revol utions per
wWOoreanest1 o i nprove counting statistics) and i PCHGBa108d04481

w th X-rays generated by sgopper |ong-fine focus tube
operated at 4CkV and 40mA wth a wavel ength of 1.5406

Ll d
S Tl e PG
may Va%fzsq gﬁa OPP&d nh @ 18)andiher éMBom@hb @ﬂhﬁé t6 anbthdsrl, ﬁxrd so the

ted through a 2nm antiscatter slit and a 0

values w@taro motoitee. cormsledaﬁpb@lms Itgyifodsocper el;&t%Oé‘é%ﬁd o relative

2 de ree 2-t S4SG that th
mtens1t?p5 d)é;)e péeo éné ﬂélg %égé@?éné Qtsé g;‘i g sod at the
intensitied ik ﬁﬁ:tﬁRDrtﬁ{cés #okiged HdiLinrué) ﬂlusg‘ati\rermd\ms inferided tsbdused for

m nutes and 40 seconds. The instrunent was equi pped
absoluteicoparisosi ntil | ati on counter as detector. Control and
tp?g% 1rl1"erf% 8bt9%e&'§%§dl V\% tcﬁth@%@%ﬁnth@er@%ﬁ%i‘e substantially free

conp runni ng frac AT (Socabim
from othef ¢ehieand nb- crydtztl fotnhg ofmaclu norepaindod thdfgrmplad or§. Hae serm

| f -
e e St e T84 O B Rt ks
the desgggpll tag ?)u i 3:%'2{%%{5’ leéqgaxf'SD% hﬁeféﬁdﬂl‘ﬁfcsﬂﬂl@h edvR e plefdrably

s absolute. It wll also be understood
less thdnh§9% of ey othbaformef thet @mypiovnds of peaks may vary
according to the orientation of the sanple under test
so that the intensities in the XRD traces i ncl uded
ftﬁﬁt%b ValuRs kdrlthSideall lpycﬁe@mg ghdip Arateeascttedcﬁhmdhe EROBIDS4T. A
for absol ute conparison e crystal I| tIﬂorrrvs
preferrebyaline éat Aicee-giopylideneskeh ta é@ﬂé $OIPAY! ‘?fl ffgmla (T isa

: nt.i al | ee fromother crystal and non-crystal
compopg&ﬁ)ét%sff %‘g%d@g‘npound of the fornula 7 or 8.. The term

"substantially free frBm other crystal and non-crystal
fornms" shall be under

crystal form contai ng
than 10% nore prefers
form of the compound.

0% preferably |ess
an %% of any ot her

7a

Conveniently, in compounds of the formulae 7, 7a and 8, R is (2-6C)alkyl. More
conveniently, R is (2-5C)alkyl.

Suitably R is selected from methyl, ethyl, propyl, iso-propyl, butyl, tert-butyl, pentyl
and n-hexyl.

Preferably R is selected from methyl, ethyl, iso-propyl, tert-butyl and n-hexyl.

More preferably R is selected from ethyl, iso-propyl and tert-butyl.

In a further aspect of the invention there is provided a process for the manufacture of
the calcium salt of (E)-7-[4-(4-flucrophenyl)-6-isopropyl-2-
[methyl(methylsulfonyl)amino]pyrimidin-S-yl] (3R,58)-3,5-dihydroxyhept-6-enoic acid,
comprising:

a) acid hydrolysis of an acetal protecting group in a compound of the formula (7a)



10

15

Sui tabl e values for the acetal protecting group A are
as described in EP0319847. A preferred value for Ais
w0 s@sps5p%/| | dene such that the conpound of theP¢DGBRI0A/004481
(7) is a conpound of the forjwula (7a). F 7a
Conveni ently, in conmpounds of the fornmulae 7, a and 8,
Ris (2-6Calkyl. Mregconveniently, Ris (2-5C)alkyl.
Suitably Ris selected|fromnethyl, ethyl, propyl,
i so-propyl, butyl, tertbutyl, pentyl and n-hexyl.
Preferably R is seled \ yl, ethyl,
i so-propyl, tert-butyl . Mpre preferably R
is selected fromethyl | isasprlpyl ang tert-butyl. In
a further aspect 9f >Nrnventi on ther®R s provided a
process for the acti e of the calciumsalt of
()-7-[4-(4-f|uoro§ ny“)-G i sopropyl - 2-
[ met hyKnet hyl sul f ony”ani i noj pyri m di n- S-yyCSi
AN- Sh-di hydroxyhept - -enoig,acid, conprising: a) acid
hydrol ysis of an acetal protecting group in a conmpound
wherenf R ishethyloismpirapy] tajert-utyl, affdisuhtioevhthR resiltgtghgtystalline
i sQ-propyl or tert-butyl, and isolation of the
CompqgéﬁgpFﬁénBP%égélIine cormpound of the formula (8); F 8
b) optional recrystallirsati on of the conpound of the
formula (8);

OH OH o
ﬁ w XY OR
PP
O]
8

b) optional recrystallisation of the compound of the formula (8);
¢) hydrolysis of the ester group in the compound (8) to give a dihydroxy carboxylate
derivative (9) (wherein M is hydrogen or a metal counterion other than calcium) or a

compound of the formula (1); and

F
OH OH
0O NN X oM
P
< WN N
0|

d) where necessary, conversion of a compound of the formula (9) into a compound of the
formula (1).

In a further aspect of the invention there is provided a process for the manufacture of
the calcium salt of (&)-7-[4-(4-fluorophenyl)-6-isopropyl-2-
[methyl(methylsulfonyl)amino]pyrimidin-5-y1}(3R,55)-3,5-dihydroxyhept-6-enoic acid,

comprising:
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c) hydrolysis of the ester group in the conpound (8)
to give a dihydroxy carboxyl ate derivative (9)
w@ avsnesee M i s hydrogen or a netal counterion BCTIEB2004/004481
than cal cium) or a conpoundyof the formula (1); and F
d) where necessary, conversion of a conpound of the
formula (9) into a conpound of the formula (1). In a
further aspect of the ijnvention there is provided a
process for the manuf
()-7-[4-(4-fl uorophen
[ met hyl (et hyl sul f onyl g
3, 5-di hydr oxyhept - 6- engi c _agi & dappising: - 12 - 8 a)
hydrol ysis of theQest®r Yroup in a crySRalline
compound of the f£8x 8 where Ris as
her ei nbefore defirmed) to gi\ve a di hydroxy carboxyl ate
derivative (9) (wherein Mis hydrogen or a netal
counterion other than cal csun) or a conmpound of the
formula (1); and F OM b) where necessary, caqQnyersion_ .
a) hydgplysis ebWEEHSHEOLPIRA CFYS eéeowpumf 9@%%@?@%@@8@6 Ris as
. ( iR
hereinbpford A4TRAlPolghe SRS QAT RRSRRYRle deFul Oy Pucah M hydrogen
or a metdh vemiteridn otbérithah salcihmasr ¢ haspouhdsd thefedmalad1); and
referenced hereinbefore. In a further aspect of the
invention, there is prqgvided the use of a crystalline
compound of formula ( as an internediate in the

manuf act ure of anor ph bi s[(E)-7-]4-
OH OH o

O N oM
s M
N

b) where necessary, conversion of a cofnpound of the formula (9) into a compound of the
formula (1).

The compound of the formula (8) in this aspect of the invention may be made by any
convenient method such as those described and referenced hereinbefore.

In a further aspect of the invention, there is provided the use of a crystalline
compound of formula (7a) as an intermediate in the manufacture of amorphous bis[(E)-7-[4-
(4-fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-y1}(3R,5S)-3,5-
dihydroxyhept-6-enoic acid] calcium salt.

In a further aspect of the invention, there is provided the use of a crystalline
compound of formula (8) as an intermediate in the manufacture of amorphous 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.

Under some conditions for the hydrolysis of the acetal group A in a compound of
formula (7), the group R may also simultaneously be hydrolysed which may result in
formation of the crystalline lactone (10) [(E)-7-[4-(4-fluorophenyl)-6-isopropyl-2-
[methyl(methylsulfonyl)amino]pyrimidin-5-yl](3R,5S)-3,5-dihydrox yhept-6-enoic acid-(3,6)-
lactone; also described as N-(4-(4-fluorophenyl)-5-{ (E)-2-[{2S, 4R)-4-hydroxy-6-



(4-f1l uorophenyl)-6-isopropyl -2-[ nmet hyl (nmet hyl sul fonyl)
am no] pyri mdin-5-yl] (3R 5S)-3, 5-
wa@ledvpdeaszy hept - 6- enoi ¢ aci d] cal cium salt. | n BCT/GBRVI004481
aspect of the invention, theye is provided the use of
a crystalline conpound of fornula (8) as an

oxotetbahgﬁr(oglql g/tfekep- l]thl?lgny %%gp%l%ﬁgyrﬁuda TETB[}H{I&“S

methyfrhetharepilésanidd: ThOR6® Ea&ndas heRinaytkf AEREAN S flawaaﬂe) am
no] pyrimdin-5-yl] (3R, 5- di hydr oxyhept - 6- enoi c

acid] calciumsalt. Under one conditions for the
hydrol ysis of the acetal p Ainga conpound of
formula (7), the group R al so sijmul t aneously be
hydr ol ysed which may resu '
crystalline lactone (10)

[(E)-7-[4-(4-f|uorophE y
[ met hyl (et hyl sul f ony \)&;B\ i mdin-5-yl](3R, 5S)-3,
5-di hydr oxyhept - 6- en0|cc aci ,6)- lactone; also
descri bed as N-(4-(4- fluorophenyl) 5-{(B)-2-[{2S,
4R) - 4- hydr oxy-6-- 13 -
oxot et r ahydr o- 2H pyran- 2-yl ] et henyl }-6-isopropyl pyrim
d$uitableydonditives figd avevdrsine sﬁtmnpmmdsi ef forifilalas( 7y, dopexanglé §a),
her ei n r _des bed.as "l acton
into a QRGP o S BIgh 08 6 SnarnPlec Sribmimay topaap G (ovh 2
hydrodh®ricexadyRing rémayal of Wakr By Q%Eﬁ@flﬂlﬁﬁlaﬁ@ﬁ 432 {cﬂuénJ:Q)} MIER

for exanple, treatnment wth ciueous acid (such

(methyj WF@EM ethen. dbp ayystallinerlagionea(lOpmayde dsolasgd mzt@ad D‘b‘lbﬁ c

comn 181 b AN Bl HENEcBipd BB S Ml L8 il o
hydroliysistrempheodis bdse. compound (8) and then converted into a

npound of the formula (9) or fornula (1) by
h'gl}ﬁr pg;slp§ fugtherasaent of thgdrvention there is provided a process for the

manufacture of the calcium salt of (E)-7-[4-(4-fluorophenyl)-6-isopropyl-2-

[methyl(methylsulfonyl)amino]pyrimidin-5-y1}(3R,55)-3,5-dihydroxyhept-6-enoic acid,
comprising:

a) acid hydrolysis of an acetal protecting group in a compound of the formula (7)

wherein A is an acetal or ketal protecting group and R is (1-6C)alkyl, and isolation of the

resulting crystalline compound of the formula (10);
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Therefore in a further aspect of the invention there
is provided a process for the manufacture of the

w@ adosioepsesal t of PCT/GB2004/004481
()-7-[4-(4-fluororhenyl)-6-igapropyl -
[ met hyl (et hyl sul fonyl ) ami no] pyri m di n-5-yl ] (3R 59)-3,
5-di hydr oxyhept - 6-enoi c acid, conprising: a) acid
hydrol ysis of an acet al otecting group in a conpound
of the formula (7) F wh n Aisa@n acetal or ketal
protecting group and R yl, and isol ation
of the resulting crystal
(10);- 14 - 10 b) o t|o § |ﬁation of the
conmpound of the fornul a |(1 ); C) hydrB ysis of the
compound of fornula*éke¥\ e a di hydroxy
carboxyl ate derivati9¢ (9) (wherein Mis a netal
counterion other than cal cium or a conpound of the
formula (1); and F 9 o OM 9 dp where necessary,

erS|o of . a ound of e formula (9) into a
b) °p§8ﬂ%6ﬁﬁﬂﬂs isgtion (’fcfg?ne‘ﬁiﬂn%?o(lﬂﬁl O%g\egf’@?‘&&l(];p)st ep c) is
i
O B B P AR L fprvative )
(Wherg) M isra ipetelgosintenioh pitep stiadesalcm)sori€) compouad biithetfermula (1); and
aspect of the inventioncthere is provided a process

for the manufacture of he caIC|un1saIt of
()-7-[4-(4-fl uorophen

0]
' |
/S\\\NJ\ =

o

d) where necessary, conversion of a compound of the formula (9) into a compound of the
formula (1).

Preferably step c) is carried out by hydrolysis in aqueous base, such as alkali metal
bases, for example sodium hydroxide (M is Na), or potassium hydroxide (M is K).

In a further aspect of the invention there is provided a process for the manufacture of
the calcium salt of (E)-7-[4-(4-fluorophenyl)-6-isopropyl-2-
[methyl(methylsulfonyl)amino]pyrimidin-5-y1](3R,5S)-3,5-dihydroxyhept-6-enoic acid,

comprising:

10
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[ met hyl (et hyl sul fonyl ) am no] pyri m di n-5-yl] (3R, 5S) - 3,

5-di hydr oxyhept - 6- enoi ¢ acid, conprising: F 10- 15 -
w@oohpeset ysis of the ester group in a crystal PCTI6B2004/004481

conpound of the formula (10)s510 give a di hydroxy

carboxylate derivative (9) (wherein Mis a netal

unt erion .ot her than ca un f the
o hydf i PE R By e b6 P e B el R P Hlon i vee
dihyd@x$ @ﬂﬂb@idﬁﬁ'te%nb:hﬁ/ef@} WetleRein B id AHnStaBc MRV thdd Rilcium) or
formula (1). In a further aspect of the invention is

acommmﬁé@mglaa(ﬂ),uaﬁé ()-7-[4-(4-fluoro rhenyl)-6-

i sopropyl - 2-[ met hyl ( nethyl sul f onyl ) am no] pyri m di n-5-y
'1(3i7?,55)-3,5-di hydrojyhept-6- enoic
acid-(3,6)-lactone hgvimg an X-ray powder diffraction
pattern with peaks at lheta = 7.9, 15.9 and 20.3. In
a further aspect of thg i [
crystalline ()-7-[4-(4 Q-

i sopropyl - 2- [ met hyl (et hY1 sul f onyl ) ami 8Y] pyri ni di n-5-y
1]1(3i?,55")-3, 5-4% R [
acid-(3,6)-lacton® having an X-ray powder diffraction
pattern with peaks at 2-theta = 7.9, 11.9, 15.9, 20.3,
21.7 and 22.5. In a furthee aspect of the invention S

b whBE R ATy TR GFE sbbmglots i BE R b Pt me
formulal (($/ ?, 55 ) - 3, 5-di hydr oxyhept - 6- enoi c

aci d-(3,6)-lactone having an X-ray powder diffractio
pht 2 Birthesimpect Hf thednysntios 15 Aol grystalline (E)-7- [4—<4-ﬂuorophenyl) -6-

isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-y1J(3R,5S)-3,5-dihydroxyhept-6-

enoic acid-(3,6)-lactone having an X-ray powder diffraction pattern with peaks at 2-theta =
7.9, 15.9 and 20.3.

In a further aspect of the invention is provided crystalline (E)-7-[4-(4-fluorophenyl)-6-
isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-y1](3R,5S5)-3,5-dihydrox yhept-6-
enoic acid-(3,6)-lactone having an X-ray powder diffraction pattern with peaks at 2-theta =
7.9, 11.9, 15.9,20.3, 21.7 and 22.5.

In a further aspect of the invention is provided crystalline (E)—7-[4-(4;fluorophenyl)-6-
isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl](3R,5S5)-3,5-dihydrox yhept-6-
enoic acid-(3,6)-lactone having an X-ray powder diffraction pattern substantially as shown in
Figure 8.

It will be appreciated that the process described in WO 00/49014 for isolation of the
amorphous calcium salt of the Agent, or the process described in W02004/014872, for
precipitation of the amorphous form of the calcium salt of the Agent from a (substantially)
aqueous solution of a different salt form, will generally lead to a proportion of residual
calcium salt of the Agent in waste solutions such as the mother liquors remaining after the
precipitated salt has been filtered off. Even a very small proportion of such residue may
represent significant financial loss if the process is carried out repeatedly on a commercial
manufacturing scale. Any reduction in such residue also potentially provides environmental

benefits, reducing the amount of treatment that effluent requires before it can be disposed of.
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Figure 8. It will be appreciated that the process
described in WO 00/ 49014 for isolation of the

wa@prmspkases cal cium salt of the Agent, or the pPOI/682004/004481
described in W02004/014872,14.0r precipitation of the
anorphous formof the calciumsalt of the Agent froma

I f t | t
¢ SR E R g RS H45 08 Bl By Ssafabh 1 Pias Gelapions
(such Sah6theMigiakd) saéh thaethbgasiduel dalciasa k8t SOty Wg%ﬁﬁm%%‘ 68 1@§ated as
the nother |iquors remaining after the precipitated

crystalligg {actrms, opsionally re-eyelallised andahemreatreatedtodforthithe desired calcium
salt of?ﬁ oRgérﬁ' %4 sofact%ﬂg H?{faﬁﬁ d%seae%nrg)gessmg g‘i’:c? for gsozaﬂi rr]1|0ff It}?eaa[]r}lorphous

Fo€™
form of @peAgadl y on a commerci al nmanufacturing scale. Any
reducti on |n such resi due al so potentlall rovides

ehbareigrmd i yrtherasaeqt 06 therl@%ﬁal@png éds FFiided process for
dﬁ%& f can be
forma%l spose hc%dg%tls{?) ’)—Eﬁ\%%ﬁé@% ?Yg—é)_ﬁg?{o? Kjl % | oss may be
[methyj(mtuﬁdulﬁmyi)aamojpmmui;]n-gwlﬁ3mspe SSthydrr)mylﬁap( 5&;31?10&&1(1]
t t
calciugielt B REy BN 8o SRR 091 L v HED B Db Bopropyl-2-
[methflﬁ&étﬁﬁ@tﬁlf g!)ﬁm%dﬁﬁhﬁiﬂdn?—g%ﬂﬁ‘ﬁ 551185. dlﬁy&rbﬁ%ﬁ% TefRoib AEHR(3,6)-

desired ‘calciutmsalt of the A ent act one
lactonéy fremvepdolsiomsand spbseguergicngveasion ta)tthe iagolEious foraf ofttig] (E)-7-[4-(4-

I I MR AN T T O A

dihydrb®yh aﬁréabmcaald%alafmﬁ phous

bi s[ -7-[4-(4-fluorophenyl)-6-isopropyl - 2-

[Wﬁﬁ%ﬁ ¢IASPeRf 105 meflamnpanﬁhﬁr@]lmmvrﬁeduthﬁ Gef | legRGSSs- 3,
heremg’efg h:?él ond%a? %3)&006688?? 'aﬁ‘l fof isg at181(i‘ of ﬁrﬁg?pﬁglllst blgﬁﬂP‘& [2? (E 9

sta

ﬂuoropheﬁ)/})%i[sépx()ﬂylﬁi {méﬂhpl(ﬁie&iy)suﬁon)ﬂWﬁ@]}pb/nﬁndm-S yI1(3R,5S)-3,5-
[ met hyKnet hyl s Ifony am noJpyri mdi n-S-y*"CB
dlhydroélﬁ’r??é?&??‘ﬁ@ﬁ td] calglgh taltaci d- (3, 6)- 1 actone froma

fslg'ratr@gg&bﬁagﬁ B @ﬁﬁﬁ&p%@ﬁé% BloRflieh tnd f18 R TREBROUS
hereinbdfmerdefined)yds a-phedessipg ephior fcpvary bf hfaomhbyd bisl(EpAy[H)(4m
fluoropeh P} 61 bSrony 123 Yinbh S Gty Istlonyl)amino]pyrimidin-5-yI](3R,55)-3,5-
dihydroxyhept-6-enoic acid] calcium salt from waste solutions.

In a further aspect of the invention, there is provided the use of lactone (as
hereinbefore defined) as an intermediate in the manufacture of amorphous bis[(E)-7-[4-(4-
fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-y1]J(3R,5S)-3,5-
dihydroxyhept-6-enoic acid] calcium salt.

MTBE may be used to isolate crystalline lactone from waste solutions such as mother
liquors. MTBE is also a suitable recrystallisation solvent for lactone.

The utility of the compound of the formula (I) formed by the process of the invention
may be demonstrated by standard tests and clinical studies, including those described in EPA
521471.

A further aspect of the invention comprises a compound of the formula (I) obtained by

the process of the invention as hereinbefore described.
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di hydr oxyhept-6-enoic acid] calciumsalt. In a further
aspect of the invention, there is provided the use of

wo 20509527 as her ei nbefore defined) as a procesBCTIGBa0d/004481
for isolation of anorphous gis[(E)-7-[4-(4-
f1 uorophenyl) - 6-i sopropyl 2 [rret hyl (et hyl sul f onyl ) ami

di -
28‘] %{ﬁ%’rgsmc? m5 g% |n%\)(63{:2 ipn g IPBlﬁeﬁ éFO%géﬁ gfqﬁg %(hrmuﬂ] 85 Gbtainable
by the'p?cyc%ﬁﬁ bRe idvRRfidh as%eﬁélﬂb(dfgﬁdietsé}ﬁ)euse of lactone (as

her ei nbefore defined) as a processing aid for recovery
of\cenrdingio a Surthes fagyre pf fhe-ipvention is a method of treating a disease

J h il ) -
contf OHSPATANb G PRl s LRIl e
adnun@%rﬂﬂg 16 @lvedrbhiblseddd rhiramal@sdfeecsiot thb@ﬂ[t&:\f alconmofind dhide formula
ect of the invention, there is provided the use of

(D formed Priiee prasesh of tredpemgen. dbe iWéH‘)‘OUa%lSOd 1714175 (e e gompounds
f
ot S EATIR IS M PRI (it ot pamen
forusmﬁﬂag?amaifdmﬁﬁqﬁ % (3R 59) -3, 5- di hydroxyhept - 6- enoi ¢
acj cal ci.um sal t d, t
ey tompee o B Bhe PGP B e ety s> §sFlogded animal,
partlcﬂ%l?ﬁ'hu}ﬂaﬂ URmaed MERBS Fot tRhffen of i disdke ®n which HMG CoA reductase
recrystal lisation solvent for lactone. The utilit

is implihated, ampeuiiotin of a chrvehtional Iphamna)cemtma}mnwlttqmﬁb?r@%ég & another

aspecE Y Mo PRSP R R cetra kB £8Py FEh

compSAHSf the Pribhl(DForBEBE the Prodebieof thy Bivehiddh iGQdRTikwRswah a
compound of the formula (I') obtained by the process of
pharmah@lticnmémcpptﬁblwaﬁ@reu nbefore described.- 17 - A

slrls%}hhceorrg os q%ts nta&)bte aﬁ%tg Etaﬁ?%ﬁ [Iﬁa?lgére@g ﬁ%@%@conmtmn
that itii&Red entrés, foeeainile by oeal cteplcall, bﬂdnteral buccal, nasal, vaginal or
rectal administration or by inhalation. For these purposes the compound of the formula (I)
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 compound
of the formula (I) 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 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 the compound of the formula (I) as
active ingredient, which comprises admixing the compound of the formula (I) together with a

pharmaceutically acceptable carrier.
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According to a further feature of the invention is a
met hod of treating a disease condition wherein

Wo pdvsioszsepn of HMG CoA reductase is benefi ci al PEIGBR004/004481
conpri ses admi nistering to gwarm bl ooded nanmal an
effectlve anDunt of a conpound of the fornula (1)

= Rborrensanett G Renbeder be sioiRtutgrathfsr T S Wre
analys@!i hsﬁlg LMBEIKBY DPRRI0D bPERESs Afa fidle strénpeindd 400NIHz tdnd unless

manuf acture of a nedi canent for use in a dlseas
othervasmetated were Tinan dentsrehiorefprm Hehamigal #hiftsrrgrgiyen & parts per million

ctas ST A Al AR A B2l e

septet W GRatiiS £&ﬁ|>1éte deetd@seblet 6f doupleiss dt edoublat diﬂtﬂp]fets: m ofnultiplet
a conventi ona

h t |
i i detroprs AR Aghe B ATPORI TS ) GUF Hicend
crystaﬁﬁtgri 40 wkagy(aﬁ?lt o ﬁgé%ﬁaﬁr%rﬁgﬁ"ﬁff bfHeP thefhddl® ¥TROWRth Bb art.

y the protess of the invention
in adm xture with a pharmaceutically acceptable
c?rrler Such conpos&tlons ma ? adm nistered in
3l prpepdareorsynth EEDIHERDY PAASE that it is
desired to treat for exanple by oral, t opi cal

parenteral, buccal, nasal , vaginal or rectal
Ekam@ﬁﬂbﬂRshmabkmmlomQﬁﬁ;mﬂﬁﬁtﬂtﬁhﬁiﬁEﬂponmhmudhﬁﬂ%mﬂxwl2—

t he
lmetl_wg g}gﬁﬂ% 1

1{1)acét§t9| ets, capsul es, aqueous or oily sol ut| ons,
suspensi ons, enuIS|ons creans, ointnents, gels é
was ag ed

Sodlwpbmgsmeﬁwhﬂdgﬁﬁéﬁfﬂ (88,47 mIndiQMdn GtpaydrebinaR:
aropfiie ot om PR ehyt L BFodRRR N Hoploptts

[meth%fl(ﬁ{ekﬂﬁsm?pakﬁn@[lp}@inhlﬁmﬁ}blhﬁemﬁ] phosphisp eniledA@.43 g, 75 mmol) in
steril ions. A preferred route of adn1n|sté@&

THF (477drml) atFHiS G apahnTNes, REIVRIRGIE POy if atich> - Bopropyl-

[ t
2R R B P B I e 1 fend L SR 8 iy 29

dropwies gsthesylutien gvetéiﬁ thimuths vmaietmrdmgé@ ta@pﬁe@lé%@.ta@ C t'gb? contents

of the vessel were kept at -65°C for 15 minutes, then allowed to warm evenly to 10°C over 80

minutes. Water (40.4 mL) followed by acetic acid (6.87 g, 114 mmol) were added to give a
two phase light yellow solution. The batch was then distilled at atmospheric pressure to
remove ~ 485 ml. of distillates. This solution was washed sequentially with water (84 mL),
7.0% w/w sodium bicarbonate (92.6 g), 1.8% w/w sodium bicarbonate (91.1 g) and water
(63.5 mL). The resulting organic phase was distilled under vacuum at 270 mbar to leave ~ 95
mL of solution in the distillation flask (removing ~ 229mL of distillates). Methanol (202 mL)
at 50°C was charged to the flask and the solution distilled at atmospheric pressure, removing
~ 134 mlL of distillates. A further portion of methanol (229 mL) at 50°C was added to the
solution and the batch cooled to 40°C over 30 minutes. The batch was cooled to 25°C over 30
minutes, 0-5°C over 30 minutes, then chilled to —8°C over 20 minutes and kept at this
temperature for 30 minutes. The solid was collected by vacuum filtration, washed with 2
portions of cooled (-8°C) methanol (2 x 80.6 mL) then dried in a vacuum oven at 50°C, 200
mbar, yield = 28.9 g (68.3%).
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preci se anount received and the route of
adm ni stration dependi ng on the wei ght, age and sex of
wao b®spsseent being treated and on the parti cul BET/GB2004/004481
di sease condition being treghed according to
principles known in the art. According to a further

h i on ere rovi a process
F orhitheR il SrpiE e Mo i oS P8 - s G tbmappropriate
startlﬂg)niaﬁﬁriaislﬂ@vﬁlh&e‘f@l’[ﬁlﬁﬂ@@x&fpubﬁbe fornmula (1) as active
redi ent, which conprises adm xi ng the conpound of

il GiYllepivatives glietibe asgticticial quieng @MKtlE@WIaglevaporated to

BRSO 21,15, HETA P2 BB o v

perfoaned with A5+ 513@ edlleEukth&é 1@8%%@@31@@h@isbl&&d§iro&lcft @k then

h of 40 d I th tated were
Crys@hﬂ% t@@fﬁmgf%r b rﬁggﬁi’gaﬁgﬁlﬁé}%;‘f %bs%(ﬁe gi ven |n

p%‘dr%lleprﬁéth | derlvafve glt{I hiE Iroﬁuét%ars%(’gé&%ﬁea GA glglge%l 0 sﬂlca

nU|tIp|ICI ies are
after gm@rftrst:soé@pt @parbqnate Q'aa‘maet Putificationi ysgterfosidled-osl ©1lli|bzh gél as for the
ets,. m= mnultiplet

e P G S S L e 0 e v

crystalﬁsédqwmh@qlaﬁ@ and (8), and crystalline |actone, nmay
additionally be characterised by other nethods known

in the art. Ceneral procedure for synt hesis of a

Proc&ﬂfm @: :g)#éan% (')?J[lorm(lQ 7 wll:i)érerﬁ ex lR_ | so-propyl:

Sodivnfhydrfite{(24 1 gl 409! di@'eﬁa%}ﬁlﬂ}{h]heﬁi b3, 008 BRI #ms added in one portion
rreth net h Isulfonyl)amnolryrlmdln 5-yl1vinyl} (4R,
ton- b@ )(1125( HYPpient tgmppigan Adter yirassuling effertespance had stopped

the CIQ%??%IbﬁW ?‘Fm‘{ WP et ATl tt s Tl
1s0prq1yum[mmmn@hﬂmffmlyl)hmdoqpyﬂmamﬁ]@gmyé }Q41|1?§t9mp%/|

ri
aimetlyiEL B s eraio B o RSNeR sidesh orte splativn 1n pmgportion.
After @O nnn@a@s gtc&i’cez{mc? @2631 g 6 mnii) WhSAdHe8 b 1RGeRORELAM Sd the

| sopr opyl
solutlon left at amblent temperature for 16 hours. The solvent was removed on the rotary

evaporater (oil pump) and then dissolved in ethyl acetate. The solution was evaporated to
dryness onto silica and purified on silica eluting with 20% ethyl acetate in iso-hexane. The

resulting pale yellow oil was crystallised from methanol as described above.

Analytical Data: for R-(E)-(6-{2-[4-(4-fluorophenyl)-6-isopropyl-2-
[methyl(methylsulfonyl)amino]pyrimidin-5-yl]vinyl } (4R,6S)-2,2-dimethyl[1,3]dioxan-4-
yl)acetate

R 'H NMR (ppm)

Iso-propyl | 1.15 (g, 1H), 1.24 (dd, 6H), 1.27 (dd, 6H), 1.40 (s, 3H), 1.49 (s, 3H),
1.55 (dt, 1H), 2.34 (dd, 1H), 2.50 (dd, 1H), 3.38 (spt, 1H), 3.51 (s,
3H), 3.57 (s, 3H), 4.32 (m, 1H), 4.43 (m, 1H), 5.04 (sptt, 1H), 5.47
(dd, 1H), 6.52 (d, 1H), 7.08 (t, 2H), 7.65 (dd, 2H)
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2-[ (4R, 6S)-6-fornyl -2, 2-di et hyl -1, 3-di oxan-4-yl }acet a

te in toluene (21.68 g) was added dropw se to the
w@elanise2 over 35 minutes, maintaini ng the tenper/aBeng/004481

at - 65 C. The contents of tibe vessel were kept at -

65 C for mnutes, then allowed to warmevenly to 10C

Biho (8 157 G 1TLA JarbR) (RePB).dufla, 10, 31 A9datDnd S6idse

Toht Yalhowss hditn sT e, 2R AR LRSS 91 & b s A,

at nospheri'c pr
di stil ||2fBs4.2TH. R @ul2H)| 487 (wg IR M .4@4udnin, diH)ys5.47

). 1. 2t s6a5 i D PGPS AT B and et or

3.5 1 h n ¢ d &
Meﬂty‘rrzder \;nélz:luélu(rl;]] gltﬁ g%ﬁ ¢ QH? 1%v }Bnggg (y\n?i{fiégl tjf:?ﬁzi

i n the |d38(dd) b)), Qb7 (ddsKI), BSidsptngd); 35298131 3.57 (s, 3H),

the. 11 dow CPThd S o bintial atisrt 4 Ca 1 sadfudritt” o 52
pressurqd 1®)19081E 2H21’365ftddODH?l stillates. A further

partion met han 5QC was addedto the

n-Hezgl ut i g %ﬂw@, 3fﬁe1dét(ghlfébd)l2éddd SHOC3 0\ X903, MEHut .48 (s,

over 50 MOnGRRLS SHTchb& A @ 2HE 275 R TR 5o s

and key t3 3a7t(spthuH) ta‘eslp@r 3H}”3€57f(§f3]€3)04f10r(tﬂ2ﬂt) 4. m zyqim d
was col|l ect ed uum filtration, washed wth

por ti ond B4, 6@6}4@0(11( 1EDC AT idch AHI6.12(0c 150, BORty Sinass
dried i & Zfgcuum oven at 50 C, 200 nbar, yield = 28.9
g (68. jr%l ‘?9 - _Anal ogues with different ester gr oups

R may be nade as above using the appropriate starting
vvith t he foI | owi ng exceptions: For the
dure fg SPOUREHol 1 g9 ¢ aci d quench the
m xture was evaporat ed to dryness onto silica gel
(Merck, 230-400 nesh) and added to a short plug of

Exangplé faraso-piopyl amlogae: performed with 25-27.5% et hyl
IR B IR D T A
solutfof MBS PRSHyR IDVE[4-(4-fluorophenyl)-6-isopropyl-2-
[methyl(methylsulfonyl)amino]pyrimidin-5-y1](3R,5S5)-3,5-dihydroxyhept-6-enoate (10 g, 17
mmol) in acetonitrile (69 mL) at 35°C. The mixture was agitated for a further 80 minutes then
allowed to cool to 25°C over 30 minutes. Sodium chloride (9.26 g) in water (23 mL) was
added to the mixture, which was agitated for 15 minutes then allowed to settle for 16 hours.
The organic layer was separated off and the aqueous layer extracted with acetonitrile (15 mL).
The combined organic layers were evaporated to dryness and the residue recrystallised from
toluene (40 mL). The solid was dried in a vacuum oven at 40°C, 620 mbar, yield = 7.06 g
(79.3%).

Analogues with different ester groups R may be made as above with the following exceptions:
for the ethyl derivative, the product did not crystallise from toluene: this solution was
evaporated to dryness and purified on silica to afford an oily solid which was then treated

with a 1:1 mixture of iso-hexane:toluene and filtered by vacuum filtration.
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For the methyl derivative, the crude product was
evaporated to dryness onto silica after the first

W@ ows/msk: car bonate treatnment. Purificati on waBCT/GB2004/004481
performed on silica gel as _fiqr. the ethyl derivative
(eluting with 14, 6 and 20% et hyl acetate in

s 3 O B e e .

[methTyI@n&ﬁ?ﬂﬂlfonyﬁ@ﬂdé‘ﬁﬁﬂﬂﬂhﬂ?—y(]@3@359}93 54 Qﬂr@cﬁjé)émggtsé Bfodtd

m ner.a ) was added in one po

K- hexanol (15 nlL) at anbi entlHtl\ﬁWBs(pgml)lre After the

annad

CButE S T TS g I BL G RBEL 3130 n, TH, 2,38 (0, 260, 3,57
(E)- Qsp{tZrH)43 64@ I3@§Dpsh@d13 3665 fbs 1H), 3.80 (bs, 1H), 41%-4y15 (m,

i sopf fonyl ) am noj pyri m

1] vi n;l%(‘h‘@ 6§)4 (El, (dqullm,,@“d(idoi(ﬂh 74)95/(]t)ﬁ&)et7 #&dd, 2H)

ISO-P%@?. $77 P B G0N A0 Be T Lo L e Rbae e 2637 G

ma,ss S0 esH), 3. 37h@ 3[R GIF7QBs, mmtyvs (W@H‘%hﬁm 4.19 (m 1H),
solutlon | eft at anbient tenperature ours.

sol vett7utadd frendled. Oér(snthbH} éﬁér(9deklé)péﬁéﬂdxlfqb7109 (t 2H) 7.65
punp) ( hen di ssolved in ethyl acetate. The

sol uti on s evaporated to dryness onto silica and

Ethylpur i { i1630-124 h) 9102 14b i, mH)vm 600 1.30%eme U Y, 12. 2501 219, 3.3V (spt, 1H),

i so- h | | |
2?331"3@?-”@@&?» 5 i ot Hibr s S0 thed Hb 08 @, 21D, 4.23-4.17

Anal
R "(J‘E '(1?6?4{1)2 34(45 Q{aulolpé Sﬁgnd?)l%) 6.64 6d 1H)709 (t, 2H), 7.65 (dd,

A thvyl T 2] rh oxan-—4 \I| \ acat 0t

[ met hQHOmst hyI sul fonyl ) am no] pyri m d| n- 5- yI ] vinyl } (4R,
D P
OO) ‘_,l_ \= ||\.L||y||_|,u1 uuuuuu

| so-propyl 1.15 (g, IH), 1. 24 (dd 6H), 1.27 (dd, 6H),

: 5 (dt, | 2.34 (dd,
Procédi8 f6SForthtionof Padtone IH)(, 3 ST) (s 3H)( 3 57

(E)-74{4(43hpropheay)-Grisoprey- M{mﬂﬁnethﬁ}ulfﬁymmﬁmﬂpmnﬂdlﬁ 5-
yl](31?,55‘)—3,5-d1hydroxyhept-6-eno1c acid calcium salt (30.0 g) was dissolved in acetonitrile
(300 mL) and saturated brine (50 mL) was added. The solution was then chilled to 0-5°C. The
pH was adjusted to 4.0 with a mixture of 4N HCI (15 mL) and saturated brine (35 mL). An
extra portion of water (15 mL) was added to dissolve the solid, resulting in two clear phases.
The aqueous layer was separated off (112 mL) and the organic phase dried with magnesium
sulphate. The solution was distilled at atmospheric pressure until ~100 mL of acetonitrile had
been removed, then toluene (250 mL) was added gradually to maintain the distillation ﬂ@sk
volume at 200 mL . This resulted in collecting ~390 mL of distillates at a final head
temperature of 106°C. The solution was allowed to stir at ambient temperature overnight and
was then heateci to reflux for two hours. The mixture was cooled to 0-5°C and the resulting

solid was filtered, washed with toluene (2 x 20 mL) and dried at 35°C under vacuum.

'"HNMR §: 1.28-1.26 (m, 6H), 1.69-1.62 (m, 1H), 1.94-1.88 (m, 1H), 2.66-2.60 (m, 1H),

2.72 (dd, 1H), 3.33 (septet, 1H), 3.51 (s, 3H), 3.57 (s, 3H), 4.34-4.30 (m, 1H), 5.26-5.21 (m,
1H), 5.49 (dd, 1H), 6.72 (d, 1H), 7.11 (t, 2H), 7.62 (dd, 2H)
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(dd, IH), 6.52 (d, IH, 7.08 (t, 2H), 7.65 (dd, 2H)-
20 - Ethyl 1.14 (q, IH), 1.25-1.29 (m 9H), 1.40 (s,
wW@Ros/042549 (s, 3H), 1.56 (dt, IH), 2.37 (dd, |POT/GB2®3/004481
(dd, I'H), 3.38 (spt, IH, 3551 (s, 3H), 3.57 (s, 3H),
4.21-4.12 (m 2H), 4.37-4.30°(m |H), 4.46-4.41 (m
p | f5 7 (dd, | 6.5 IH), 7.08 (t, 2H), 7.65
LOCORIYE 0 Oh Lagione ) 27 (dd, 6H), 1.40 (s,
Tertigkbutyl. (4 2-[ 81 fludropReryi6-idoPhopyR2 Fthettmdiilsulfon9Hhami
_ (,g?j, }lllr(i)%a:@sﬁﬁ% t) O?H) }@% sfb%s?,y 3a|), i l(ﬂé 3H?3 o]
pynnadrpeS-(yH,ethml}(4R,®g=?42.-ggne(thyl-l,w,iom:xmeylaac@mte( (@0.0gMyvas dissolved

in acclofflrtb (40 ) e DePLnbl pod Y 1o, TsPoberine sfddnt ddind SHygrochoric

acid (0.0RM,135291§ m 35P6) ,Thé 1&01t{r®, soBidon vﬂazs‘éggré% gtd@eb until the rgaction

1.66-1.57 (m 2H) 238 (dd, |H ( IH, 3.3
was cogplete fhgp cog _egig%g",c. FygptongrileA(88l) md)sodim byqrexide (h.0M, 38 mL)
was aédgcg ét?Zdi’z’%l %ﬁ!th#%%ti?% ﬂi@)&’cﬂﬁe%#eg]gt {h%%ten‘)%gﬁé?t&é gtgtrﬂat]'h'é'}eaction was
compjete.c Bodinm dhioridedR.8 g)”lxdﬁs alded andribeanik&jre céledipl €. Sbdium
ehlortge oy b Gaduercii b 40 S0 dremaggSiiont 4ie dreaoivan mixture at
0°C @l 4iEOSF Phvad %Bi&%@.pbﬂel ts)v_o é)_hase system Yv?szalllowed to settle at 0°C and the

()-7-[4-(4-fl uoropheny I Sopropy
loweq aguicond ghaet wps smdvedyd Waste.Tflyanei(RS@Imh.) Sray lafldesi 13 tie5)rganic

5-di hyd - 6- enoat 1 17 ] in.
phasc,gheintiiit S8 URRle R a SRR Shelig Perfiesdifce TR Inclpieitugs roagheste
tempér@furélof LI 08HasGRhidvaIrae sbligbn Mab MR Mehed GRQ ak&tpiCeonditions
over 30 m nutes. Sodiumchloride (9.26 g) in water (23

for a fertheg housded03°6 - The mikberaives allawegho weel ta gmbiene tenfpsrature before
isolatfﬂgqﬂg %isysfarﬁﬁ{é lgéthl?ev.\%ﬂe Ll wag vxfagl{edhv%ﬂ{ rsﬁ'ethyl t butyl ether (100 mL)
before drying in a vacuum oven at 22°C under nitrogen to yield 12.8 g of dry lactone.

'"H NMR (500MHz, DMSO d6) 8: 1.23 (d+d, 6H), 1.64 (m, 1H), 1.76 (m, 15, 2.40 (ddd,
1H),

2.66 (dd, 1H), 3.36 (spt, 1H)*, 3.46 (s, 3H), 3.56 (s, 3H), 4.08 (m, 1H), 5.16 (m, 1H), 5.26
(d, 1H), 5.57 (dd, 1H), 6.76 (dd, 1H), 7.31 (t, 2H), 7.70 (dd, 2H).

*Partially obscured

Procedure for conversion of Lactone to Calcium Salt (1)
Aqueous sodium hydroxide (4% w/w, 38 ml) was added to a stirred solution of N-(4-(4-

fluorophenyl)-5-{(E)-2-[{2S, 4R)-4-hydroxy-6-oxotetrahydro-2H-pyran-2-yl]ethenyl } -6-
isopropylpyrimidin-2-yl)-N-methylmethanesulfonamide (16g) in acetonitrile (148 mL) at
20°C. The reaction held at 25°C for 2.5 hour with stirring. Aqueous hydrochloric acid (29
mL, 0.1M) was added to adjust the pH of the solution to approximately pH10.5. Water (71
ml) was added so that the combined charge of water and hydrochloric acid (0.1 M) (from the
previous pH adjustment step) was 100 mL. Toluene (125 ml) was then added and the mixture
stirred at 40°C for 30 minutes before it was allowed to settle for 1 hour at 40°C. The aqueous
phase was then separated from the organic phase at 40°C. The aqueous phase was then

distilled under reduced pressure (53mBar, <40°C) until the volume was reduced to 135 mL.
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The organic | ayer was separated off and the aqueous
| ayer extracted with acetonitrile (15 nL). The

w@ eovbiossel or gani ¢ | ayers were evaporated to drRCEE82@AMH04481
the residue recrystallised_fgom toluene (40 nlL). The
solid was dried in a vacuum oven at 40C, 620 nbar,

s (/9. 3 ues i fferent e ter
wacel| Bk 008 R ORI s o By R

40°C®éﬂﬁ@hdlcﬁﬁ5n of ®koltifieh &t dAWhurd @moﬁa& X BydrhRY3 16'5%9* e lvaldt 9.5 mL)
not crystallise fromtoluene: this solution

over %Q/H‘b‘brr%‘%l@élmlég heyepstien angtumati3BiddCon silica to af f ord
| t .
The :B21i8h b0t bils Wh&TTOUR RurdE T3 MR 3L 76' el B pigrmd stirred

at thif fehtpestirofor a Aitther Pﬁ‘hﬁﬂnv tTihe aésubigsuspedikioR wes)filtered, washed with

- 7-[4- (4=f1 uor oph 6- yl - 2-
Watef[(zié‘ﬁ&ﬂs’éﬂr@? §lir1 3“|Ofegé -r?rf:&g@%@l?qe?@hfmﬁl)é -i3PPIEBYIFRR - Sh-

j 7
o RO 9 g e i
calcium sgt (H].128), 3.37 (spt, IH), 3.51 (s, 3H), 3.57 (s,
3H), 3.65 (bs, IH), 3.80 (bs, IH, 4.18-4.15 (m |H),
4.48-4.44 (m 1H), 5.46 (dd, IH)l, 6.24(d,25ll(—|), IZEI?
2 Iso propyl 1.27-1. m ,
S ntl(éms (ﬁ'ﬁﬂartlﬁ Qﬁ’at@ﬂﬂlo H) (m 'L 243 (4 2n 38y
2 i y1-B.2 xarﬁﬂ-hvl}aﬁeﬁté (bs, IH,

Chlor§1 ks S(i’zfﬁp é .:E% 1f'%m£g> e gy tcgﬁe%g(ﬁ; dint Rt o60%; Dimetnyt

sulphiZlbl)(ll ?7 g% ,(dd mmabl) wak heh aade’*cpdrg %gslgétmhg%%le?s%gmﬁofl dber 30
mmutss é@emlgg tfmontesésﬁ g&%ﬂ Afftgy 30 gnsrrte@ &, th@itpmp@amoé émropyl 2-

(4R 48D6-ctmb P2 Maintelth- 15 Ay 4 §1 flheabe g 4 & 6534880 (llotuene 46.7
106 o gy S el g 48 Sty Sl

mL) wabdidd@diropwise to the Vessel over 30 minutes, maintaining the internal temperature

at —60°C. The reaction mixture was agitated at -60°C for 30 minutes followed by the
dropwise addition of triethylamine (26.36 g, 261 mmol) over 30 minutes, allowing the
internal temperature to rise to —50°C. The reaction mixture was then allowed to warm to 25°C -
evenly over 75 minutes. The resulting slurry was stirred at 25°C for 30 minutes, then water
(77 mL) was added and the mixture agitated for 30 minutes. The aqueous layer was separated
and the pH checked (pH should be between 7.5 and 8.5). The resulting organic portion was
washed with water (23.3 mL) and the organic portion separated for vacuum distillation at 150
mbar. Distillation was continued until ~350 mL of toluene had been removed. Toluene (350
mL) was added to the flask and the vacuum distillation repeated at 150 mbar to remove ~350
mL of toluene. The resulting solution was transferred to a flask containing activated 4
angstrom molecular sieves and left at ambient temperature overnight. This solution was used

directly for the coupling stage.

Analogues with different ester groups R may be made as above with the following exceptions:
for the methyl analogue, the distillations were performed at much higher vacuum (and

therefore at lower temperatures).



Procedure for Formation of Lactone (3R, 5S) (a)
()-7-14-(4-fluorophenyl)-6-isopropyl -2-[ net hyl (et hyl s
W@ kdosnydsram no] pyri m di n-5- PCT/GB2004/004481
yl1(3R, 59) -3, 5-di hydr oxyheptyy6- enoi c aci d cal ci um salt
(30.0 g) was di ssol ved in acetonltrlle (300 nL) and
.ooeda The soL%tlon was

This 8o %hﬁ%ﬁ 35
e rrf?p An eax?'?%ﬂ’%%"fﬁ%%&% kiged ?i%h?}f? eghoog (3

Analggues sithediffprentestérgzroups Runpy hg niade by sohdarmgthades. The
aqueous | ayer was separated off ( 2 nL) and the
organlc phase dri ed mnth magnesi um sul phate. The

ﬂnwﬂﬁﬂ@ﬁmmMnmamuadded gradually to maintain the
distillation flask vol at 200 m. This resulted in
- This G cHY DS age d deeriBrLin Hant dgplication WORO/A90HE
tenperature of 106 C. The solution was allowed to stir
at anbi ent tenperature overni ght and was then heated
to reflux for two hours. The mi xture was cooled to 0-5
C and the resulting solid was filtered, washed with
toluene (2 x 20 nL) and dried at 35 C under vacuum
1.28-1.26 (m 6H), 1.69-1.62 (m IH, 1.94-1.88 (m
IH), 2.66-2.60 (m IH), 2.72 (dd, IH), 3.33 (septet,
IH), 3.51 (s, 3H), 3.57 (s, 3H), 4.34-4.30 (m I|H),
5.26-5.21 (m IH), 5.49 (dd, IH), 6.72 (d, IH, 7.11
(t, 2H), 7.62 (dd, 2H)- 22 - Procedure for Fornation
of Lactone (3R, 5S) (b) Tertiary-butyl
(6-{(E)-2-[4-(4-fl uorophenyl)-6-isopropyl-2-[nmethyl (nme
t hyl sul f onyl ) am no]
pyrimdi n-5-yl]ethenyl} (4R, 6S)-2, 2-di net hyl -1, 3-di oxan
-4-yl)acetate (20.0g) was dissolved in acetonitrile
(140 m.) at 40 C, then cooled to 35C before gradua
addi tion of hydrochloric acid (0.02M 35 nlL) at 35 C
The resulting solution was stirred at 35C until the
reacti on was conplete then cooled to 25C. Acetonitrile
(8 nmL) and sodi um hydroxi de (LOM 38 nlL)




was added at 25C and the resulting m xture stirred at

this tenperature until the reaction was conpl ete.
w@easomsehl ori de (18.8g) was added and the m xXPCF/€B2004/004481

cooled to 0 C. Sodium chlori,de saturated hydrochloric

acid (1M was then added to“the stirred reaction

mxture at OCuntll a of 4vvals achleved The two

T
Lm-eth@&%?—“ﬁﬁéﬁb& oty g&ﬁﬁ?“g, g&@“gﬁ%#@%@@ﬁ%—ﬂi
yDacdiaté i | | ed at atnospheric tenperature until the nxiture
reached a tenperature of 105 C was achi eved. The
solution was then heated under azeotropic conditions
ffor a further 6 hours at 105 C. The m xture was
allowed to cool to anbient tenperature before
Jisolating fhe crystalline |lactone. The material was
= washed with nethyl t butyl ether (100 nL) before
idrying in g vacuum oven at 22 C under nitrogen to
jyield 12.8 g of dry lactone. H NVR (500MHz. DMSO d6)
wid: 1.23 (d#d, 6H), 1.64 (m IH, 1.76 (m IH, 2.40
i(ddd, IH),|2.66 (dd, IH), 3.36 (spt, IH*, 3.46 (s,
8H), 3.56 (s, 3H, 4.08 (m IH), 516 (m IH), 5.26
i(d, IH), 557 (dd, IH, 6.76 (dd, IH), 7.31 (t, 2H),
17.70 (dd, RPH). ~Parti@lly obscured Procedure for
jconvey si onj of Lactonejto|Calcium Salt (1) Aqueous
isodi um hydf oxi de| (4% '\I/W 38 M) was added to a
Istirrked sojution| of N
=3f | uorpphen

r 1
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14R) - 4¢ hydr -2H-pyran-2-yl]ethenyl }-6
1- i soprop met hyl met hanesul f onam de
«J(16g)]in at 20 C. The reaction
thel d jat 2p[C iryi
shydr gchl o
t.he of I Qg e nl
o KT F—Was—added—se—thatr—the CGuui'neu; hatr-ge -of nvvafqr
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21.8 4.1 34
224 4.0 41
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previ ous pH adjustnent step) was 100 nL. Tol uene (125
m) was then added and the m xture stirred at 40 C for

waossmites before it was allowed to settl e foPCIGBRMWH004481

at 40 C. The aqueous phase wgs then separated fromthe
organi c phase at 40 C. The aqueous phase was then

. , . <40C) until
Gk Benyl)-6 Y&t er (35nl)

[methFRmedAEShIfoRvD: lin'%]f)bﬁnﬁ(ﬁhaé-vﬁﬂlnﬁ! [ERFGS %Z,%mergﬁﬂ,ﬂdioxan-&
Soruti on Heatea Yo 40 C berore a T on

yDacetiteit i on of calciumchloride di-hydrate (3.05 g) in

3500

Mmater (29.5 nL) over 20 min, nmaintaining the reaction

wJdm Xture at 38-41C. The reaction m xture was stirred

3300
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=3 ). 7-[4-(4-fl uor ophdnyl ) -

2500

= et hyl (et hyl sul fonyl ) a

230 —

~J(3 x 53 nL) and dri ed tonFive

«Jfor a further 15 min at 40 C, then cooled to 20 C and
w=3stirred at this tenperature for a further 15m n. The

resul ting suspension was filtered, washed with water

-1 sopropyl - 2-
nol] pyrimdin-5-yl](3/7?,55")-

=13, 5- di hydr oxyhept - 6-fenoi ¢| acid calciumsalt (17.13Q).
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Synt hesis of starti matleri al s 1 sopropyl -

2-1Y4R, 6S)-6-f ornylj 2, 2-[di net hyl - , 3-di oxan-4-yl
acetate Chlorine gas| (246P. 6 , 118 mmol ) was charged
to toluene (373.3 m_l}) af 60d Di net hyl sul phide

(11.67 m, 121 mol )| wa§ (t he
cool ed sol uti on overj {30({nil Nju
at - 60C.| Afiter 30 nmihutids o

R
|
|
i sopr opyI 2 | .
)
1

added dropwi se to the
5,1 keepi ng the contents
| S tenperature,

} [ i [B- di oxan-4-yl }acetate

= (4R, 6S) 1i6- [fjlor nyl - 2, (A pt

w (24, 54 g, » I) iw "f S i: 7 ) mas added
gz_zdrop “ "- oM 30 "" "‘f‘f | |n| 0
fg;the enI yempehature at - .0 <

by the drop\)\n se addltlon gj‘t %rlethyl am n“é (26 36 g, ¢
261 mmol ) over 30 m nut es Tow ng the internal
tenperature to rise to - 50C. The reaction m xture was

thm_md_ﬁ_d!?ﬁd'i T 25 CRelative Intensities
5.9 15.0 23
8.0 11.0 33
12.2 7.3 21
15.9 5.6 100
18.4 4.8 65
19.5 4.6 82
19.7 4.5 45
23.0 3.9 53
24.3 3.7 37
25.0 3.6 29




evenly over 75 mnutes. The resulting slurry was

stirred at 25 C for 30 mnutes, then water (77 nL) was
w@owsedszer t he m xture agitated for 30 m nut esPCTB82004/004481

aqueous | ayer was separated . gnd the pH checked (pH

shoul d be between 7.5 and 82% The resulting organic
portlon was vvashed vvlth vvater 23 3 rrL) and t he

1;ukgu§he flask and the vacuun1d|stlllat|on repeated at
nbar to renove -350 nL of toluene. The resulting
_solution was transferred to a flask contai ni ng
Jactivated 4 arjgstrom nol ecul ar sieves and |eft at
.oJjanmbi ent tenperlature overnight. This solution was used
- Jdirectly|{for tlhe coupling stage. Anal ogues with
wJdi fferenl estgr groups R may be nade as above with the
. wJf ol | om n§ excgptions: for the nethyl anal ogue, the
=di stillalions|were perfornmed at nuch hi gher vacuum
w-(and theteforg at | ower tenperatures).- 24 -
=l SO- prop
w24f AR, 6SY6-f orfi yl - 2, 2-di net hyl - 1. 3-di oxan-4-vU acet ate
1Thi s conpound [nmay be made} usi ng t he procedures
describegd in ﬁP0319“47- AJ-Iogues with different ester
wgr oups R|may e mad¢ by @ ilar nmethod. D phenyl
Ir4-(4-f| yorophenyV64{i sopripp} -2 rmet hyl (et hyl sul f onvD
lam nol rim ﬂin-S- yl meti|h
dqan e nmade¢ as oe.i ibed i n Pat ent
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Claims

1. A process for the manufacture of the calcium salt of (E)-7-[4-(4-fluorophenyl)-6-
isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl1(3R,5S)-3,5-dihydrox yhept-6-
5 enoic acid, comprising:

a)‘ acid hydrolysis of an acetal protecting group in a compound of the formula (7)

wherein A is an acetal or ketal protecting group and R is (1-6C)alkyl, and isolation of a

resulting crystalline compound of the formula (8);

F
OH OH o
ﬁ Nl\ X OR
P
/S\\‘N N
O]
10 8

b) optional recrystallisation of the compound of the formula (8);
c) hydrolysis of the ester group in the compound (8) to give a dihydroxy carboxylate
derivative (9) (wherein M is hydrogen or a metal counterion other than calcium) or a

compound of the formula (1); and

F
OH OH o
ﬁ Nl\ X oM
/S\\\N)\N/
O |

15 °
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Cains . A process for the manufacture of the cal cium
salt of ()-7-[4-(4-fluorophenyl)-6-
w0 s@poasyl - 2- [ net hyl (net hyl sul f onyl ) am no] pyr i PEHGB2@4904481

1(32?,55")-3,5-di hydroxyhept-6- enoi c acid,

conprising: a) acid hydrol ystr§ of an acetal protecting

group in a conpound of the fornmula (7) F ORIl wherein
d) whére recessaig; eomlersion éft eoimpuuod ef therfgrmgitla (9) iatec: g@npound of the

(1 -68C)al kyl, and isolation of a resulting crystalline
form@p(Hound of the formula (8): F b) optional

recrystallisation of the conpound of the fornula (8);

c) hydrolysis of the ester group in the conpound i8)
2.t o\ piogesszas¢iaipad oxGlaiadbubeyeiathe epapopad jof the(foymula (7)is a

wherein M i rogen or a netal counterion other
Conmﬁﬁﬁﬁo@%FgFHﬁiag%&a conpound of the fornmula (1); and F-

34 - d) where necessaryfF conversion of a conpound of

the formula (9) into a gonmpound of the formula (1). 2.

A process as clained i aim rein the conpound

of the fornula (7) is tge formula (7a).

F 7a
0O N OR
[
P
O]
7a
3. A process for the manufacture of the calcium salt of (E)-7 -[4-(4-fluorophenyl)-6-

isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl](3R,5S)-3,5-dihydroxyhept-6-
enoic acid, from a crystalline compound of formula (8) as claimed in steps ¢) and d) of Claim
L.

4. A process as claimed in Claim 1 or Claim 2 or Claim 3 wherein R is methyl, ethyl,

iso-propyl, tert-butyl or hexyl.

5. A process as claimed in any one of Claims 1 to 4 wherein R is ethyl, iso-propyl or tert-
butyl.
6. A crystalline compound of the formula 7 as defined in Claim 1, which crystalline

compound is methyl (E)-(6-{2-[4-(4-fluorophenyl)-6-isopropyl-2-
[methyl(methylsulfonyl)amino]pyrimidin-S—yl]Vinyl}(4R,6S)-2,2-dimethyl[1,3]dioxan—4-
yDacetate having an X-ray powder diffraction pattern with peaks at 2-theta = 9.5, 13.6 and
17.5.

7. A crystalline compound of the formula 7 as defined in Claim 1, which crystalline
compound is ethyl (E)-(6-{2-[4-(4-fluorophenyl)-6-isopropyl-2-
[methyl(methylsulfonyl)amino]pyrimidin-5-yI]vinyl }(4R,6S)-2,2-dimethyl[1,3]dioxan-4-
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3. A process for the manufacture of the cal ciumsalt
of ()-7-[4-(4-fluorophenyl)-6-
WO s&mpmmyi 2- [ et hyl (et hyl sul f onyl ) am no] pyr i PETHGB2E4904481
I']1(3i7?,5,9)-3, 5-di hydroxyhegk-6- enoic acid, froma
cryst al i ne conpound of forrrul a (8) as clained in

st eps and d) of C.aim rocess as cl ai
yl)ac@m&%vwgcﬂn >é:1r%x PRVYES ﬁlf@a%ﬂ% R»ﬂtt\ﬁﬂ’e‘f‘”é]il Regis ek ﬁ%ettﬁyrfﬁd 9, 184 and
19.5.ethyl, iso-propyl, tert-butyl or hexyl. 5. A process

as clalrred in any one of Clains 1 to 4 wherein Ris

ethyl, iso-propyl or tertbutyl. 6. A cryst aI I | ne

%{Ygfaﬁl of gg%}%ﬁgg ﬂg]f,]ei %ﬁ 2 %gfdé{] ne% in r&lla1 hu‘:h crystaﬂme
comrfoﬁhd {isd Br pfh (8- 6Lioo tfﬂi&‘b%heﬁy])%oﬁéﬂ@g [=2-
sul f onyl vin

(et hyl am no rimdin

[meﬂ&&l)mﬂ YISIdfqmi)hwr[d]pmmmdwérﬁlhmyi/](&&é@ﬁ@t%dlﬁmhyié gi joxan-4-
sl BREE PSR S 1 RSAES A8 o n

155formula 7 as defined in aim1, which crystalline
compound i s et hyl
(E) (6-{2-[4-(4-fluorophenyl)-6-isopropyl -

o LR D e B | e
Com[i;fllnﬁ(isf @Yiend\@pr(6-{1-[4- (zlaﬂummphqm@l)t@rsnpmpympeaks at
- 15. d 19, I

ety pgRbaT e TR s i fisef S g ek 4-
yl)ac%tré@agi%ﬁ[ex‘}%ﬁﬂmf | ukﬁio %%ﬁ!étﬁ(gx ]%Ht%ﬂ?’t%tg rpce)?)kys at %_theta 5.3,7.1 and
18.9.[ met hyl (et hyl sul f onyl ) am no] pyri m di n-5-yl]vinyl} (4R

6S)-2,2-dinethyl [I, 3] di oxan-4- yl)acetate having an

X-ray powder diffraction pattern with peaks at 2-theta
10. ~ K-c%ystalﬁn@c&ﬁ%uﬁé oPthe formula 8 as defined in Claim 1, which crystalline

compound is ethyl-(E)-7-[4-(4-fluorophenyl)-6-isopropyl-2-
[methyl(methylsulfonyl)amino]pyrimidin-5-yl](3R,5S5)-3,5-dihydroxyhept-6-enoate having
an X-ray powder diffraction pattern with peaks at 2-theta = 8.1, 11.3 and 19.9.

11. A crystalline compound of the formula 8 as defined in Claim 1, which crystalline
compound is iso-propyl-(E)-7-[4-(4-fluorophenyl)-6-isopropyl-2-
[methyl(methylsulfonyl)amino]pyrimidin-5-yl1(3R,5S)-3,5-dihydroxyhept-6-enoate having
an X-ray powder diffraction pattern with peaks at 2-theta =9.8, 17.3 and 21.1.

i
12. A crystalline compound of the formula 8 as defined in Claim 1, which crystalline
compound is tert-butyl-(E)-7-[4-(4-fluorophenyl)-6-isopropyl-2-
[methyl(methylsulfonyl)amino]pyrimidin-5-y11(3R,5S)-3,5-dihydroxyhept-6-enoate having
an X-ray powder diffraction pattern with peaks at 2-theta = 18.2, 19.9 and 20.8.

13. A process for the manufacture of the calcium salt of (E)-7-[4-(4-fluorophenyl)-6-
isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl1(3R,5S5)-3,5-dihydroxyhept-6-

enoic acid, comprising:
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9. Acrystalline compound of the fornmula 7 as defined
in Caiml, which crystalline conmpound is n-hexyl
w@ H)osp&582- [ 4- (4-f1 uorophenyl ) - 6-i sopropyl - 2- PCT/GB2004/004481

[wethyl(nethylsulfonyl)anin%kpyrinidin-5-y|]viny|}(4R,
6S) -2, 2-di nethyl [ 1, 3] di oxan yl )acetate havi ng an
X-ray powder diffraction pattern with peaks at 2-theta

a) acid hyd®lysts of amabeBp@tectiog groupriy srcamppwed efdhp &m@l%ﬁﬂ )t he
formula 8 as defined incClaim1, which crystalline
compound i s
ethyl-()-7-[4-(4-fl uorophenyl)-6-isopropyl -
[ met hyl (et hyl sul f onyl) agd no] pyr pni di n-5- yI](3|7 5>S
) - 3, 5-di hydr oxyhept - 6- eyfoat e h§vi n@ am X-ray powder
diffraction pattern w th _peakstat R:theta 8.1, 11.3
and 19.9. 11. A chyst e conpound ofoﬁhe formula 8
as defined in Clau WA crystalline conpound is
i so-propyl-()-7- [40|4 fl'uor pphenyl ) - 6-i sopr opyl -
[ met hyl (et hyl sul f
onyl )am no] pyrimdi n-5-yl] (3JR, 56") - 3, 5- dihydroxyhept-
6- enoate having an X-ray powder dlfffgCthT p

whergjint Ay ispscaestah or @lrpé@tsctmg%rsup and R i (0G)plky afg isofgtion of the

B AR T 3 £, ot

tert-butyl-()-7-[4-(4-fl dprophenyl)-6-isopropyl -
[ met hyl (et hyl sul f
onyl ) am no] pyri m di n- 5-
enoat e having an X-ray
peaks at 2-theta = 18. 2,
for the manufact ure oof
()-7-[4-(4-f1uorophdnyl ) 6,
i sopropyl - 2-[ net hyI/( t hyWsulf onyl ) am no] pyri m di n-5-y
'1(3/7?,55)-3,5-di hydroxyhept-6- enoic acid,
conprising:- 36 - a) acid hydgol ysis of an acetal
protecting group in a conpoung of the formula (7) F

b) optional recrystallisation of the compound of the formula (10);

, 5-di hydr oxyhept - 6-
action pattern with
. 8. 13. A process
SADH of

¢) hydrolysis of the compound of formula (10) to give a dihydroxy carboxylate derivative (9)

(wherein M is a metal counterion other than calcium) or a compound of the formula (1); and

F
OH OH o
0 w XY oM
N '
O
, O

d) where necessary, conversion of a compound of the formula (9) into a compound of the

formula (1).

14. A process as claimed in Claim 13 wherein the compound of the formula (7) is a

compound of the formula (7a).
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8 OR wherein A is an acetal or ketal protecting group

and Ris (lI-6Calkyl, and isolation of the resulting
weeywspask: ne conmpound of the fornula (10); F 1BCDEB2004/004481

optional recrystallisation t he conpound of the

formula (10); c¢) hydrolysis~of the conpound of fornula

(10) to give a dihydroxy carboxyl ate derivative (9)

(whereinMis a netal counterion other than calciun or

a conpound of the fornukRg (1); and F d) where

necessary, conversion co of the formula (9)

into a conpound of the™ 14. A process as

claimed in Cl aim13 whegei ¢ colipollind of the
formula (7) isaqprrp @ (7a).- 37 -
7a 15. A process fur e-f@nuf acture of the cal cium

salt of (zs)-7-[4-BA'fIYorophenyl ) - 6-
i sopropyl - 2-[ met hyl (‘'net hyl sul f onyl ) am no] pyri m di n-5-y
'] (3R, 5S)~3, 5-di hydr oxyhept4,6- enoic acid, froma
crystalline compound of fornmula (10) as clained in
steps b) and c) of daim13. 16. Crystalline

| -
15 AR SRR L aRA0h RV b -t Shoraggeny-o-
1sopr5p}d12h pekthyyhentsifanO)atisslp rithlid -yl (3R 58}18 Sttﬁhydlngimapt-@

X-ray powder diffraction pattern with peaks at 2-theta
enoicacid, @ronlg crystajlmegompgund o gprnpu]gr{aO)Zag cgalmed in steps b) and c) of

Claim 13.

16.  Crystalline (E)-7-[4-(4-fluorophenyl)-6-isopropyl-2-
[methyl(methylsulfonyl)amino]pyrimidin-5-yl}(3R,5S)-3,5-dihydroxyhept-6-enoic acid-(3,6)-
lactone having an X-ray powder diffraction pattern with peaks at 2-theta = 7.9, 11.9, 15.9,
20.3, 21.7 and 22.5.

17. A process for formation of amorphous 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 comprising isolation of a crystalline compound as claimed in Claim 16 from a
solution and subsequent conversion to the amorphous form of bis[(E)-7-[4-(4-fluorophenyl)-
6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl](3R,5S)-3,5-dihydrox yhept-6-

enoic acid] calcium salt.

18.  The use of a compound as claimed in Claim 16 as a processing aid for isolation of
amorphous 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.

19.  The use of a compound as claimed in Claim 16 as a processing aid for recovery of
amorphous bis[(E)-7-[4-(4-fluorophenyl)-6-isopropyl-2-
[methyl(methylsulfonyl)amino]pyrimidin-5-y1](3R,5S)-3,5-dihydroxyhept-6-enoic acid]

calcium salt from waste solutions.



17. A process for formation of anorphous
bi s[(E)-7-[4-(4-fl uorophenyl)-6-isopropyl -

w@ pwsloydsearet hyl sul f onyl ) ami no] pyri m di n-5-yl ] PCT/GB2004/004481
(3R,58)-3,5-dihydroxyhept-q3gqoic acid] calciumsalt
conprising isolation of a crystalline conpound as
claimed in Caim11l6 froma sglution and subsequent

20. ;g qsglogna qognpogad gﬁ@lw Glaimyl 6 ps an intermediate 1n the manufacture

44f
Ofangkﬁgggﬁg%&ﬁﬁg?Tﬁgﬁﬁngﬁggﬂﬁi%SP?B%yI)an1no]pyr|n1d|n 5
[methyHhetBRE RNy Bahindi]pyyrinidicy i35S pASHEhwtroxifhepab endinacid]

1 aIt1 18. The use of a conmpound as clained in Claim 16

caleiy sglt.)r Gcessing aid for isolation of amorphous
bi s[ (E)-7-[4-(4-fl uorophenyl)-6-isopropyl -
[ met hyl (et hyl sul f onyl ) am no] pyri m di n-5-yl] (3R, 5S) - 3,
5- di hydr oxyhept - 6-enoic acid] calciumsalt. 19. The
use of a conpound as clained in Claim1l6 as a
processing aid for recovery of anorphous
bi s[(E)-7-[4-(4-fl uorophenyl)-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 ¢ acid] cal ci um salt
fromwaste solutions.- 38 - 20. The use of a conpound
as claimed in Claim1l6 as an internediate in the
manuf act ure of anor phous
bi S[(E)-7-[4-(4-fluororhenyl)-6-isopropyl -
[ met hyl (et hyl sul f onyl ) am no] pyri m di n-5-yl ]
(3R, 59) -3, 5-di hydroxyhept -6-enoic acid] calciumsalt.



