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ANTI HYPERLI PEM C AGENT Thi s i nvention concerns new pol ynorphic forns of
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yl sul fonyl)am no] pyrimdin-5-yl] (3R 5§)-3, 5-di hydroxyhept-6 5 enoic acid
tris(hydroxynet hyl ) net hyl ammonium salt (1) (illustrated below), which is
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F OH OH N COO [(HOCHZ) 3CNH3+) 10 The sodiumsalt and cal ciumsalt of
(E)-7-[4-(4-fluorophenyl)-6-isopropyl -2-

[ met hyl ( met hhis inveotign Sencems Inewrjolyraorphis fW@S(ﬁREES)[4q451m¢Wn3dXﬁhept - 6- enoi

Patent BRBERAE-IRbMGES s fony Gt bR S b E S B Prbhest s of
the gal &&m&@kﬁs{h)\ﬂr@x}rﬂﬁhﬁﬂﬁéﬁ?&ﬁﬂ&wﬂﬂt hr)mmaétecpﬁabwfaﬂﬁmls/b@am cation

WO 00/ 42024 di scl oses 'a crystalline form of calciumsalt of (2), and
pr ocess s theprodedtion @f atphammmacentinabysefuliin thel trqaan@npf Aptpr alémt i on WO 01/ 60804

di scl os aIt at,Lve Ine sa One of these salts is the
tris( hygf rggetsﬁ:r?l?m ﬁﬁcéﬁ%%?ﬁ?ﬂﬁme’g’éﬁ ?"dfai%f"é“ﬁ"}f?% application, the
process exerrpl ified for forpation of tris( hydroxyrret hyl ) met hyl anmoni um sal t
is: acidification of a solution of the methylam ne salt of (2) in
acetonitrile and water, 2@ sqparation and drying of the organic |ayer

foll omwed by addition of (hydroxyrret hyl ) am nonet hane at anbi ent
tenperature, coll ection of 9 ne product at anbi ent tenperature

and then drying of th cry® 2 ’ REEP- v al(HOOM,),ONHs*] pr ocess produces
needl e shaped crystal 9 of a s|| ngl e polynmorph of the salt (1) with an X- ray
powder diffraction pafjgericydtR-peaks at 2-theta = 7.9, 8.5, 10.2, 16.7,

18.4, 19.3, 19.8, 2520.2, 21.15 and 24.9. W have discovered two furt her
pol ynmorphic crystalline forns of the tris(hydroxymethyl)nmethyl anmoni um salt
(1) herein called Forms 2 and 3. Such tpolynorphic forns may have different
solubilities _and/or stabilities and/ or_ bioavailabilities
10 The sodium salt and calcium salt of (E)-7-[4-(4-fluorophenyl)-6-isopropyl-2-
[methyl{methylsulfonyl)amino]pyrimidin-5-yl}(3R,5S)-3,5-dihydrox yhept-6-enoic acid
(hereinafter referred to as compound (2)) were disclosed in European Patent 0521471, This
patent also describes a process for the synthesis of the calcium sait, via the sodium salt.
Our International Patent Application WO 00/42024 discloses a crystalline form of the
15  calcium salt of (2), and processes for making it.
Our International Patent Application WO 01/60804 discloses alternative crystalline
salts of (2). One of these salts is the tris(hydroxymethyl)methylammonium salt (1). In this
application, the process exemplified for formation of tris(hydroxymethyl)methylammonium
salt is: acidification of a solution of the methylamine salt of (2) in acetonitrile and water,
20  separation and drying of the organic layer followed by addition of
tris(hydroxymethyl)aminomethane at ambient temperature, collection of the crystalline
product at ambient temperature and then drying of the crystals at 30°C under vacuum.
This process produces needle shaped crystals of a single polymorph of the salt (1) with an X-
ray powder diffraction pattern with peaks at 2-theta=7.9, 8.5, 10.2, 16.7, 184, 19.3, 19.8,
25  20.2,21.5 and 24.9°.
We have discovered two further polymorphic crystalline forms of the
tris(hydroxymethyl)methylammonium salt (1) herein called Forms 2 and 3. Such

polymorphic forms may have different solubilities and/or stabilities and/or bioavailabilities
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MI-BIT'S( met hyl tA_cggrt 1r{gettor}:1%{r)2hér aspect of the invention is provided Form 2 having an X-ray

powder diffraction pattern substantially as shown in Figure 1.

It will be appreciated that the 2-theta values listed in the aspects of the invention
hereinbefore for Form 2, and hereinafter for Form 3, are chosen because they most clearly
differentiate one Form from another, although they do not necessarily represent the most

20  intense peaks.

The Form 2 polymorphic salt of this aspect of the invention may be produced by the
following process: a sample of amorphous tris(hydroxymethyl)methylammonium salt (1)

(which may be prepared by freeze drying an aqueous solution of the salt (1)) is slurried in a
suitable organic solvent at a temperature below ambient temperature, the resultant mixture is
25 filtered and the resulting product is dried as necessary.

Suitable organic solvents may be determined experimentally by the skilled person.
Conveniently, the organic solvent is acetonitrile, ethyl acetate or MTBE (methylt-butylether),

Conveniently the mixture is slurried for an extended period, for example for 24 hours.
Conveniently, the mixture is slurried at a temperature below ambient temperature which is for

30 example, between about 0°C and 10°C, such as between about 0°C and 5°C, and preferably
at about 0°C.



Conveniently the mxture is slurried for an extended period, for exanple for
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mxture is filtered and the resulting product is dried. Conveniently the
mi xtldr e 1§86, 4P Qs 19-8 2GS and25 &xt ended period, for exanple for 24 hours.

According to another aspect of the invention there is provided Form 3 having an X-ray
powder diffraction pattern substantially as shown in Figure 2.

The Form 3 polymorphic salt of the above aspects of the invention may be produced
by the following process: a sample of amorphous tris(hydroxymethyl)methylammonium salt

20 (1) (which may be prepared by freeze drying an aqueous solution of the salt (1)) is slurried in
isopropanol at a temperature below ambient temperature, the resultant mixture is filtered and
the resulting product is dried.

Conveniently the mixture is sturried for an extended period, for example for 24 hours.
Conveniently, the mixture is slurried at a temperature below ambient temperature which is,

25  for example, between about 0°C and 10°C, such as between about 0°C and 5°C, and
preferably at about 0°C,

The product is conveniently dried by prolonged filtration under vacuum, the use of
temperatures above ambient temperature preferably being avoided in order to avoid any risk
of conversion of polymorphic form.

30 Thermal Gravimetric Analysis of samples of Form 3 indicates that the polymorphic
form is solvated, which arises from the method of manufacture and will be water and/or

isopropanol.
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It will be understood that the 2-theta values of an X-ray powder diffraction pattern
may vary slightly from one machine to another or from one sample to another, and 5o the
values quoted are not to be construed as absolute. It will also be understood that the relative
intensities of peaks may vary according to the orientation of the sample under test so that the

20  intensities in the XRD traces included herein are illustrative and not intended to be used for
absolute comparison.

Forms 2 and 3 obtained according to the present invention are substantially free from
other crystal and non-crystal forms of tris(hydroxymethyl)methylammonium salt of (E)-7-[4-
(4-fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yi]-(3R,55)-3,5-

25  dihydroxyhept-6-enoic acid. The term “substantially free from other crystal and non-crystal
forms” shall be understood to mean that the desired crystal form (Form 2 or Form 3) contains
less than 50%, preferably less than 10%, more preferably less than 5% of any other forms of
the tris(hydroxymethyl)methylammonium salt of (E}-7-[4-(4-flucrophenyl}-6-isopropyl-2-
[methyl(methylsulfonyl)amino]pyrimidin-5-y1]-(3R,58)-3,5-dihydrox yhept-6-enoic acid.

30 The utility of the compounds of the invention may be demonstrated by standard tests
and clinical studies, including those described in EPA 521471.

According to a further feature of the invention is a method of treating a disease

condition wherein inhibition of HMG CoA reductase is beneficial which comprises
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tablets;3 Wﬂpbwhcﬁﬁlmstered 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 Form received and the route of administration depending on the weight, age and sex of the
20  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 2 or Form 3 as active
ingredient, which comprises admixing Form 2 or Form 3 together with a pharmaceutically

25  acceptable carrier.

It will be appreciated that Form 2 and Form 3 may be converted to alternative salts of
(E)-7-[4-(4-fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl]-
(3R,55)-3,5-dihydroxyhept-6-enoic acid, such as the sodium or calcium salt, and the
alternative salt may then be used for treatment of a disease in which HMG CoA reductase is

30 implicated, for example as a pharmaceutical composition, as hereinbefore described for Form
2 and Form 3.
Therefore in a further aspect of the invention, there is provided the use of Form 2 or

Form 3 as an intermediate in the manufacture of (E)-7-[4-(4-fluorophenyl)-6-isopropyi-2-
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advant agalrusnwdlere, for exanple, an alternative, 5 non-crystalline salt form

is required. Thus a crystalline salt formcan be used as a processing aid
in tlhe manuf acture of non-crystalline salt forns, or crystalline salt forns

Whose proper tigSyvention is further illustrated, but not limited by the following examples.

Example 1
Amorphous tris(hydroxymethyl)methylammonium satt (1) (1 g), prepared by freeze-drying an

20  aqueous solution of the salt (which may be prepared according to the method described in
WO 01/60804), was added to acetonitrile (10 ml) at 0°C and stirred at 0°C for 24 h. The
slurry was filtered under vacuum to dryness to yield tris(thydroxymethyl)methylammonium
salt (1) Form 2.

'H NMR (d6-DMSO) &: 1.22 (dd, 6H), 1.36 (m, 1H), 1.52 (m, 1H), 2.07 (m, 1H), 2.19 (m,

25  1H), 3.37 (s, 6H), 3.45 (s, 3H), 3.55 (s, 3H), 3.76 (m, 1H), 4.21 (q, 1H), 5.54 (dd, 1H), 6.51
(dd, 1H), 7.28 (t, 2H), 7.72 (m, 2H)

Example 2
Amorphous tris(hydroxymethyl)methylammonium salt (1) (1 g), prepared by freeze-drying an

30  aqueous solution of the salt, was added to ethyl acetate (10 ml) at 0°C and stirred at 0°C for
24 h. The slurry was filtered under vacuum to dryness to yield

tris(hydroxymethyl)methylammonium salt (1) Form 2.
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(9, 1H), 5.54 (dd, 1H), Exanpl e 2

(dd, 1H), 7.28 (t, 2H) 7. .72 (m 2 X
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under vatristmpdiox yehieptydmsethfanironibm sali @§ By Bxymat hyI ) met hyl ammoni um salt (1)
Form 2. }/\O 2005/ 028450 PCT/ GB2004/ 004133 7- ous
tri s(hydrbRMR L PMEOhY bbrhishitom 1§9ﬂ’rppxlﬁ)‘°0@91)g} 22 ﬁi‘bé&lﬁeh3®5'ﬂf Weié82dryi ng
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3.78 (m, from isopropyl alcohol), 4.21 (q, 1H), 5.54 (dd, 1H), 6.51 (dd, 1H), 7.28 (t, 2H), 7.72

15 (m,2H).

Identity of the samples were confirmed by 'H NMR. "H NMR were analysed using a
Bruker DPX400 operating at a field strength of 400MHz, using d6-dimethylsulfoxide as a
solvent.. Chemical shifts were measured in parts per million relative to tetramethylsilane.
20 Peak multiplicitics are expressed as follows: s = singlet, d = doublet, q = quartet, t = triplet, m

= multiplet.



The slurry was filtered under vacuumto dryness to yield 5
tris(hydroxynet hyl ) nmet hyl ammonium salt (1) Form 2. Exanple 4 Anorphous

tri s(hydrewoysesdegdsonet hyl ammoni um salt (1) (1 g), preparms/op0bierrs- drying
an aqueous solution of the salt, was aglded to isopropyl alcohol (10 nm) at
O0C and stirred at 0C 10 for 24 h. The slurry was filtered under vacuumto
dryness !
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sanpl es re confirmed by 1H NVR. 1H NMR were anal ysed using a Bruker
DPX400 opgrating at a fijeld strength of |400MHz, using d6-di net hyl sul f oxi de
~_ent.. Chem cal| shifts were neg@sured in parts per mllion relative
thylsilane. 20 Peak nmultiplicijties are expressed as follows: s =
, = doublet, g|= quartet, t = qriplet, in = nultiplet. WO
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WD 2005/ G928 46i3/0%3%0 GB2004/ 004133 -10- dains 1. A cryspariGgeensfoos13s of the
conpound tris(hydroxynet hyl ) net hyl ammggi.um salt of (E)-
7-[4-(4-fluorophenyl)-6-isopropyl - 2-[ met hyl (net hyl

sul f ony am no] pyri mdin-5-yl]-(3R,5S)- 5 3,5-di hydroxyhept-6-enoic acid of

the for (I) having an X-ray powder diffraction pattern wth specific
peaks at 2-theta = 3.2, 6.3, 9.5 and 11.0. F HOH O N COO [ (HOCH2) 30NH3' ]
NN (1) 2. A cr]ystalllne formas claimed in Caim1 having an X-ray

powder & f f rAcryslingformal thel@mmundélwé%ydwwbmwhylzwmw $algoXE)6. 3,
9.5, 11- d
Claim 17 24 \g‘}ﬁaglgﬁﬂély?)é?/ pngfgpgc}a% (gféllh n pz(i)%4 ?l& noﬁ{%ﬂ gigl]e% hﬁl ksI gt

2-t hget a3,5- cBh)Riro@hapt &-ehoic heill.of thelfdrfiula 1D hﬁvmg&n%-r%&dc?&fﬁact%.pﬁttexﬂS. 6 and
24.9. 15 4. cry alline formof_ the corrpound

11 o{ hy IR Rk et 9ot S00OR O )

7-14-(4-1l uorophenyl) 6 i sopropyl - 2-[ met hyl (et hyl sul f onyl ) am no] pyri m di n-5
-yl J- (3R, 5S)- 3, 5-di hydroxyhept-6-enoic acid having an X-ray powder
diffraction pattern with g ific peaks at 2-theta = 6.9 and 13.1. 20 5. A
crystalline formas clai n Caim4 having an X-ray powder diffraction
pattern wth specific peakp at 2- PhetQd = 6.9, 13.1, 14.9 and 20.6. 6. A
crystalline formas cl ai neg goag oCH Maigq\der diffraction
pattern 25 with specﬂflche s 5t 2-theta = qu-' 82%% 9.0, 13.1, 14.9,

17.2, 18.2, 18.6, 19/(%\” -6 and 25.4. -11-

@
2. A crystalline form as claimed in Claim 1 having an X-ray powder diffraction pattern
10 with specific peaks at 2-theta= 3.2,6.3,9.5, 11.0, 12.0, 12.4, 13.9 and 21.5.

3. A crystalline form as claimed in Claim 1 having an X-ray powder diffraction pattern
with specific peaks at 2-theta = 3.2,6.3,9.5, 11.0, 12.0, 12.4, 13.9, 15.8, 21.5, 22.7, 23.6 and
24.9.

15
4. A crystalline form of the compound tris(hydroxymethyl)methylammonium salt of (E)-
7-[4-(4-fluorophenyl)-6-isopropyl-2-[methyl(methylsulfonyl)amino]pyrimidin-5-yl1}-(3R,5S)-
3,5-dihydroxyhept-6-enoic acid having an X-ray powder diffraction pattern with specific
peaks at 2-theta= 6.9 and 13.1.

20
5. A crystalline form as claimed in Claim 4 having an X-ray powder diffraction pattern
with specific peaks at 2-theta= 6.9, 13.1, 14.9 and 20.6.

6. A crystalline form as claimed in Claim 4 having an X-ray powder diffraction pattern
25  with specific peaks at 2-theta = 6.9, 8.5,9.0, 13.1, 14.9, 17.2, 18.2, 18.6, 19.0, 19.4, 20.6 and
25.4.



7. A pharmaceutical conposition conprising a crystalline formas clained in
any one of the preceding clains, together wwth a pharmaceutically
acceptable carrier. 8. A process for-ktlre nmanufacture of a pharnaceuti cal
conposition as clainmed in claim?7 which conprises adm xing a crystalline
formas clainmed in Claiml or Aaim4 together wwth a pharmaceutically
acceptable carrier. 9. The use of a crystalline formas clained in Caiml
or Claim4 in the manufacture of a nedicanment. 10. The use of a crystalline

form as ¢l ai ephalhacthtftbiBompBlitiéd @nfBiding 2 ErytEind RAHLAGLIHS iP e BEf canent

! : % e iPdnyPn _
for treating a disease condition wherelrn rnhibition of HMG COA'T educt ase i s
benef i cipagcedingclaims dpgethes with g pharfacentigally aeeenfplde eatries. crystal line form as
claimed in daiml or aim4 which conprises formng crystals by: a)

slurrying a s l.e_ qf [ s tristhydroxynet hyl )} et hyl anmoni ym salt (1)
nan’ ongani & DRy S SEHERIRTerd s S SITT MO BT ROBREP ) Ui

(et hyl twhidht opimptikes rajimixivg; 4 sggalbpafoah as akhinged it e rladruCleimoe kopethanbiteat
tenperat ure. b). f“iltreatt'%lon olf the resultant m xture; and c) drying of the
resul t aft Proqutdt Y 48°RER&SYLFY. 12. A process as claimed in Gaim 1l for the
manuf acture of Form 2 wherein the organic solvent is acetonitrile, ethyl

acet at e oor MABE ubdBit ol dtallimt fobe e Bladmed 38 Clafin DR CRS/M 4 Brthé handBMME acd ure of a
crystalline formas clainmed in Claim1l for the manufacture of Form 3

wher ei n #89¥a8#Yani ¢ sol vent is isopropanol. 14. A process as clainmed in any
one of Clainms 11 to 13 wherein the tenperature is about OC.

10. The use of a crystalline form as claimed in Claim 1 or Claim 4 for the manufacture of a
medicament for treating a disease condition wherein inhibition of HMG CoA reductase is

beneficial.

11. A process for the manufacture of a crystalline form as claimed in Claim 1 or Claim 4

which comprises forming crystals by:

a) slurrying a sample of amorphous tris(hydroxymethyl)methylammonium salt (1) in an organic
solvent selected from acetonitrile, ethyl acetate, MTBE (methylt-butylether) and isopropano), at a

temperature below ambient temperature;
b) filtration of the resultant mixture; and
¢) drying of the resultant product as necessary.

12. A process as claimed in Claim 11 for the manufacture of Form 2 wherein the organic

solvent is acetonitrile, ethyl acetate or MTBE (methylt-butylether).

13. A process for the manufacture of a crystalline form as claimed in Claim 11 for the

manufacture of Form 3 wherein the organic solvent is isopropanol.

14. A process as claimed in any one of Claims 11 to 13 wherein the temperature is about 0°C,





