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The present invention relateg to novel crystalline
forms of atorvastatin free acid which is known by the
chem cal nane [R-(R*, R*)]-2-(4-fluorophenyl)-P, S-
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The nonproprietary nane designated by USAN (United
States Adopted Nanes) is atorvastatin calciumand by

I'NN (I nternati oBACKRROUN OBTHEY INGEBIIONS

atorvastatin. Under the established guiding principles
of USAN, the salt is 5 included in the nane whereas

under TAN-GHeRfR dFSShydosas mdlies Sltapyli@eniyind 1 Q(HMG-CoA)
to mevalonate is an early and rate-limiting step in the cholesterol biosynthetic
pathway. This step is catalyzed by the enzyme HMG-CoA reductase. Statins
inhibit HMG-CoA reductase from catalyzing this conversion. As such, statins are
collectively potent lipid lowering agents.

Atorvastatin calcium is currently sold as Lipitor® having the chemical
name [R-(R¥ R¥*)]-2-(4-fluorophenyl)-f,8-dihydroxy-5-(1-methylethyl)-3-phenyl-
4-[(phenylamino)barbony1]—1H—pyrrole-1-heptanoic acid calcium salt (2:1)
trihydrate and the formula:
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included in the nane. Atovastatin and pharnmaceutically
acceptable salts thereof are selective, conpetitive
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calciumis a potent lipid |owering conpound and is
thus useful as a hypolipidemc and/or 10

hypochol esterol em ¢ agent, as well as in the treatnent
of osteoporosis, benign prostatic hyperplasja, and
zhei mer' s di sease. A nunber of patents have issued

i scl osing atorvastatin cal ci Qor nul ati ops of
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, 510, 488; 5, 686, 998, 633; 6,087, 511;
s and 6,476, 235, which ate herein
ilncorporated by reference. 20 Atorvastatin cal cium can
exist in crystalline, liquid-crystalline, non-
cfystalline and anorphous forns. Crystalline|forns of
atorvastatin calciumare disclosed in United%tates

Pat ent Nunbers 5,969, 156 and 6, 121, 461 whi cg are
her ei MTharwpppristiennaye dosignatediyd)SAR) (Prugd States Adopted
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OQTPE?)‘%%%YEF lardmg%ﬁ%?&ﬁ%rf;“q%g%zl 072073 WO
02/ 0838 316imb¥Eb bt e 8 issaedidivloflRg ABH/ESALtin calcium,

Atorvastatin is prepared as its cal cium sglt,,l Le., .
[ ferhRatipry qf_agory@tatin calcium, as well as processes and key intermediates

e

ag681,698;5,2751994] 5,0¢R080); 5,00A®45c5163,004; Sall24,488; 5,149,837,

desiian. 36,174 4 345500k 835 B QTVAR 36! $128P7d% 5,342,952,
5.208,627; 5,446,054; 5,470,981; 5,489,690; 5,489,691; 5,510,488; 5,686,104;
5,998,633; 6,087,511; 6,126,971; 6,433,213; and 6,476,235, which are herein

5
5
5

incorporated by reference.

Atorvastatin calcium can exist in crystalline, liquid-crystalline, non-
crystalline and amorphous forms.

Crystalline forms of atorvastatin calcium are disclosed in United States
Patent Numbers 5,969,156 and 6,121,461 which are herein incorporated by

reference. Further crystalline, liquid crystalline, plastic crystalline, disordered
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15 formul ated in, for exanple, tablets, capsules,
| ozenges, powders, and the |like for oral
Atorvastatin free acid, disclpPGEIB206/002919
US Patent 5,213,995, can be used to prepare the
calciumsalt of atorvastatin, as well as other

phar maceutically acceptabl e3basic addition salts of

atorvastatin. Additionally, atorvastatin free acid 20
ckommg and, saprcrystaliins farmisn ae el anmesapbages aggligalesed iy j or
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Accor darghastatia if prepiredapretaldhmtsan, ip. gRe@®* R 1)@ on
is directed to crystalline forns of atorvastatin free

aldneronbrnyhyftib-ditedraxper-domethylethyls3-pbetd- aspect , the
LR R o I B ARGl st 2. The

crciamtsaltiiy ddirbiyle kinee ft ehdtdud MGrvAstatityto Hewodesniently
diffraction pattern expressed in terns of_ the 20, .
dlospatatedya, for pepmple.dahlcts, capsiess lozenges. RAVidsrsy andthglike dor
[ N . =>20% nmeasured on a Bruker D5000

di Fr ac%s}rlg{l%lﬁ with CuKa radiation: 10 *The rel ative

i nt ensAtdresstatinyfrechaaiigdisclogeid B PaenttShd 3¢(99staml besiszd to

and norphol ogy. Further, in a third_aspect, the
SRR SRk of Lopie a8 el % Yt B sesetEahin A
a4 QEMAEE BhdiO adidif6n &t Or ALy BMEH ahaRitl RSN ‘afor\iag%tin free acid

characterized by the following solid-state
neenl bearsedragymphdrmacansion agens. HRSNIVR), psipetottheipresdns imiention,

S 10 b By RTERT S B e i P
1R8QrEpar&@rvhdidtid free acid in solid, preferably crystalline, form to facilitate
the preparation of salts of atorvastatin, as well as pharmaceutical compositions
containing the free acid of atorvastatin.

‘We have now surprisingly and unexpectedly found novel crystalline forms
of atorvastatin free acid. Thus, the present invention provides atorvastatin free
acid in new crystalline forms designated Forms A and B. The new crystalline
forms of atorvastatin free acid are purer, more stable, and have advantageous

properties compared to the prior non-crystalline form.
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Degree d Relative 20(A)Intensity (>20% 4.718.749.5
6.014.625.9 8.99.946.0 9.19.863.0 9. 4?? 4100. 0 '

wa002026420. 5 14.16. 329.5 17. 85. 055. 8 18. 14. 998rAT/1B2004/002919

18.94.763.8 19.94.523.9 20.24.429.3 20.64.332.4
21.84.150.1 22.14.057.5 22.54.028.4 23.73.857.1
25.93.421.0 26.73.320.0 WD _2005/026116 -5 C8 C8 (27
C27 5 Followi ng group of resonances include: d, 2,

3,4, 6, 7, 9, 1GUMRIARS ORTHEISVENUON1,
29, 33, 34 36 10 15 24 25 28

Accordingly, a first aspect of the present invention is directed to crystalline
forms of atorvastatin free acid and hydrates thereof.

In a second aspect, the invention is directed to crystalline Form A
atorvastatin free acid and hydrates thereof characterized by the following x-ray
powder diffraction pattern expressed in terms of the 28, d-spacings, and relative
intensities with a relative intensity of >20% measured on a Bruker D5000

diffractometer with CuK o radiation:

Degree d Relative

20 A) Intensity

(>20%)
4.7 18.7 49.5
6.0 14.6 25.9
8.9 9.9 46.0
9.1 9.8 63.0
94 9.4 100.0
13.2 6.7 20.5
14.1 6.3 29.5
17.8 5.0 55.8
18.1 49 98.1
18.9 4.7 63.8
19.9 4.5 23.9
20.2 4.4 29.3
20.6 4.3 324
21.8 4.1 50.1
22.1 4.0 57.5
22.5 4.0 284
2377 3.8 57.1
25.9 3.4 21.0
26.7 33 20.0

#The relative intensities may change depending on the crystal size and morphology.

Further, in a third aspect, the present invention is directed to crystalline
Form A atorvastatin free acid and hydrates thereof characterized by the following
solid-state >C nuclear magnetic resonance (SSNMR) spectrum wherein chemical

shift is expressed in parts per million (ppm):

Assignment Carbon chemical shift (ppnﬁ
C39 180.6
C39 174.3
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20 25 30 Fol |l owi ng group of

wa 203026376 40 45 Fol | owi ng group of

_ resonances include: C26,
35 Foll owi ng group of resonances i ncl ude:

35 C11,

resonances PCIIR20®£/002919

Cl4,22,23 167.1 166.3 163.6 161.5 141.8 140.7
137.9 135.2 134.1 132.9 130.0 128.8 (shoul der)
128.0 125.4 123.3 121.6.5119.3 118.4 116.4 115.1

113.7 112.3 71.3 70.0

C8

C8

C27

C27

Following group of resonances include:
C1,2,34,6,7,9,10,12, 13,17, 18,
20, 21, 24, 25, 28,29, 33, 34,36

Following group of resonances include:
C26,35

Following group of resonances include:
C11, 19,30,37

Following group of resonances include:
C14,22,23

167.1
166.3
163.6
161.5

141.8
140.7
137.9
135.2
134.1
132.9
130.0
128.8 (shoulder)
128.0
125.4
123.3
121.6
119.3
118.4
116.4
115.1
113.7
112.3

71.3
70.0
69.1
68.6
65.3

43.5
42.9
41.8
40.6
40.0
38.9
37.1

26.8
26.2
25.5
25.0
21.2
20.5
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69.1 68.6 65.3 43.5 42.9 41.8 40.6 40.0 38.9
37.1 26.8 26.2 25.5 25.0 21.2 20.5

wE@sOBANON4/ 002919 WO 2005/ 026116 PCT/ | B2004/ ORCP1H20043002919

18.8 18.1 Peak at 8.4 ppmis a spinning side band 5
*Values in ppmwi th respect to tetranethyl silane (TMS)
at 0 ppm referenced using aé external sanple of
adamant ane, setting is upfield regonance to 29.5 ppm
Additionally, in a fourth aspec]cs,- t he present
invention is directed to 10cryst&lline FormA
atorvastatin free acid and hydrates thereof

cPenkat 8erppneth dospiriniee fidd bandi ng _sol i d-state 19F nucl ear
neiGived in ppm pEloREAT ® tgpoethyisime(ids)al hrpohefrico! usiziah pxtgrgal
esepple g&ademaniangy setting ispefteldrespianesie 299l | ne chemi cal
shift (ppm* Assignment F-105.6 -110.6 15-112.6 -114.1
*Val ueAdditiopgiy, i 4 fourtbspect, theopre@h8mvantidan ipgirgcted to

' ng?t%ﬁi%‘é %gng% g’tg}vtalstg n g’rgel:: acsih 911?(? Lyc?rgteg {hlelteloiJ fatse eer%zleﬁ by the

following solid-state F nuclear magnetic resonance spectrum wherein chemical

shift is expressed in parts per million:

Assienment Flourine chemical shift (ppm)”
F -105.6

-110.6

-112.6

-114.1

*Values in ppm with respect to CCI;F at O ppm; referenced by setting F signal of trifluoroacetic
acid (TFA) -H,0 (1:1) to -76.54 ppm.

In a fifth aspect, the present invention is directed to crystalline Form B
atorvastatin free acid and hydrates thereof characterized by the following x-ray
powder diffraction pattern expressed in terms of the 26, d-spacings, and relative

intensities with a relative intensity of >20% measured on a Bruker D5000

diffractometer with CuKa radiation:

Degree d Relative*
20 (A) Intensity
(>20%)
4.6 19.0 48.3
5.9 ' 15.0 32.4
8.6 10.2 46.6
9.3 9.5 . 100.0
13.3 6.6 33.7
14.1 6.3 334
17.4 5.1 46.7
17.7 5.0 43.1
18.0 4.9 77.0
18.8 4.7 66.4
19.3 4.6 21.5
19.8 4.5 23.5
20.2 44 21.5
21.1 4.2 36.7
21.5 4.1 38.3
21.9 4.1 31.6
23.6 3.8 44.8




10

15

20

25

acid (TFA) -H20 (1:1) to -76.54 ppm 20ln a fifth
aspect, the present invention is directed to
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t hereof characterized by the follow ng x-ray powder
diffraction pattern expressed in terms of the 20,
d-spacings, and relative intensities vvith a relative
intensity of >20% neasured on a Bruke

di f f r ABreamsyeintengitienma hange deprafiag g “yﬂélg*fzé é“dd“"rph"“’gy

Rel at iaerniRR6AbE PIMOSIJA 1eda@a94) the noL8l. dyktalBne f f
5 91 03% 14 8. 610. 246. 6 1r9 399%%00 0 13. 36. 23,7

]azbr%taﬂﬁffmﬂ: agidl at6 usedd. a3 hypolipidepag and hﬂ)%‘holgwog?nnc agents,

15504504 3020 SR Help BRI e
%Q@,'i{]ﬁ,%ﬁﬁ&@ hI6dsé.B2004/ 002919 -7- *The rel ative

intensities may change de di t
and i iy e AN GG <D RSB Ne POt
e _nove els
G L A S e
F0ABhastati@frevedill imsniadesapsidnm i e treagmentamthasts mentioned

ost eoporosi s, benign prostatic h
above. pFlnally, the presentg 1nv§nt10n1 rectedy t% é%c? S fa t production of

Forms A and B atorvastatin free acid.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is further described by the following nonlimiting examples
which refer to the accompanying Figures 1 to 4, short particulars of which are

given below.

Figure 1
Diffractogram of Form A atorvastatin free acid carried out on a Bruker

D5000 diffractometer.
Figure 2
Diffractogram of Form B atorvastatin free acid carried out on a Bruker

D5000 diffractometer.

Figure 3
Solid-state 13C nuclear magnetic resonance spectrum of Form A

atorvastatin free acid.

Figure 4
Solid-state 19F nuclear magnetic resonance spectrum of Form A

atorvastatin free acid.
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5 and Al zheiner's Disease. A still further enbodi nent
of the present invention is a pharnaceuti cal

wevpo%ilté on for adm nistering an effective anPCtmiB2064/002919

crystalline FormA or Form B atorvastatin free acid
in unit dosage formin the treatment nethods mentioned
above. Finally, the presentg.invention is directed to
nmet hods for production of 10 Forms A and B
atorvastatin free acid. BRI EF DESCRI PTI ON OF THE

"DRAW NGS The invention is further described by the
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acconpanying Figures 1 to 4, short particul ars of
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Fac ure 3 Solid-state 13C nucl ear
SEOEEhitRe ﬁt@ﬁﬁﬁg AeehoRls; &mbhi asfafexEmple Wayahfér@qg@n,gplp%state

E%mééﬁ%% snseeRY. SPBEd TR BPoopBY MC e B S aeles

S A e i
'16d YedmaBlatoredstaim frsadih eﬁnystnlllmeférl@ A sdFogpy B gtorvastadg
o cid eGSO RO H O gty Poug riielpd ba Rk Hhdlor by
D S A e Lol ng. 1t hods,

such as, for exanplg,adrN-ra¥ Di ' '
- ff2fetibAn, solid-state
NMR, Raman spectroscopy, In?* ared spectroscopy and t

:O :r z ge Ptﬁmm: ad B):ﬁtorwastytsm fre¢ acid wens ¢hazactarized BY g1 ReW é
nt applicatio | ud
o A rar GREGERS| 48 Sep e ey e T Aldhd B

Ex?err?kﬁn@& Bhsd Bﬁik@r E@OGU cﬁﬁr@@drﬂetmﬁgecoppa‘rradmeon zed
el'r x-ray powder diffraction patterns nd/@%}/ ﬁd
&

t(h/awerle@h il 0. 54056  Theibibe apltage e AMPCFAgE HTENE 1S

50mA, respectively. The divergence and scattering slits were set at 1 mm, and the

receiving slit was set at 0.6 mm. Diffracted radiation was detected by a Kevex
PSI detector. A theta-two theta continuous scan at 2.4 °/min (1 sec/0.04° step)
from 3.0 to 40 © 20 was used. An alumina standard was analyzed to check the
instrument alignment. Data were collected and analyzed using Bruker axis
software Version 7.0. Samples were prepared by placing them in a quartz holder.
It should be noted that Bruker Instruments purchased Siemans; thus, Bruker

D5000 instrument is essentially the same as a Siemans D5000.

Table 1 lists the 20 and relative intensities of all lines that have a relative

intensity of >20% in the sample for crystalline Forms A and B atorvastatin free

acid:

TABLE1: INTENSITIES AND PEAK LOCATIONS OF DIFFRACTION
LINES FOR ATORVASTATIN FREE ACID, FORMS A AND B

FORM A FORM B

Degree Relative Degree Relative
26 Intensity 26 Intensity
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Because only two crystalline forms of atorvastatin free acid are known,

each form can be identified and distinguished from the other crystalline form by

either a single x-ray powder diffraction line, a combination of lines or a pattern

that is different from the x-ray powder diffraction of the other form.

For example, Table 2 lists single unique 26 peaks for Forms A and B

atorvastatin free acid, i.e., a set of x-ray diffraction lines that are unique to each

form.
TABLE?2: ATORVASTATIN FREE ACID, FORMS A AND B UNIQUE
PEAKS AND COMBINATIONS OF 26 PEAKS
FORM A FORM B
Degree Degree
20 20
8.9 8.6
20.6 17.4
22.5 21.1
25.9 21.5
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18.198. 118. 077. 0 18. 963. 818. 866. 4 19. 923. 919. 32
. . . . . . .321.5
20.229. 319. 823. 5 20.632.420.221.5 21.850.121.136.7

WQ 20038261521, 538. 3 22. 528. 421. 931. 6 23. 757. 123. BAHTH2004/002919

25.921.0 26.720.0 Because onl [

_ y two crystalline
forms of atorvastatin free acid are knovvr)g, each form
can be identified and di stygmgui shed fromthe ot her

crystalline formby either a single x-ra owd
diffraction ISuiml,StatedﬁnﬂeardYIagnetlﬁgR‘FSPH%%c%rpa pZ[t ern

5 t hat di ff
of 't HrBhglory fes PO BpafReEe B 1 Lt iD
n%iegf‘ﬁla%%u’é ?@@aﬁ&rsp&%anﬁ'l‘bfhsaﬂhé s@id-sthempakhampgnetic ee

., a set of x-ray dlffractlon llne th
mmmm& tpectemefForm A gragcarpdgpiona BRIERGISP : a%zE%&e

Bi @%A AND B UNI QUE PEAKS AND COMBI NATI ONS OF
M B Degree Degree 2020 8.98.6

'%?,—Pﬁ Bzooi/zoggélé 25.921. 5 WD 2005/ 026116

Approximately 15 mg of sample were tightly packed into a 2.5 mm 710
spinner for each sample analyzed. One-dimensional °F spectra were collected at
295 K and ambient pressure on a Bruker-Biospin 2.5 mm BL cross-polarization
magnetic angle spinning (CPMAS) probe positioned into a wide-bore Bruker-
Biospin Avance DSX 500 MHz NMR spectrometer. The samples were positioned
at the magic angle and spun at 35.0 kHz, corresponding to the maximum specified
spinning speed for the 2.5 mm spinners. The fast spinning speed minimized the
intensities of the spinning side bands and provided almost complete decoupling of
19% sjgnals from protons. The number of scans were individually adjusted for
each sample to obtain adequate single/noise (S/N). Typically, 150 scans were
acquired. Priorto 1°F acquisition, 190 relaxation times were measured by an
inversion recovery technique. The recycle delay for each sample was then
adjusted to five times the longest 195 relaxation time in the sample, which ensured
acquisition of quantitative spectra. A background due to probe ringing was
subtracted in each alternate scan after presaturating the F signal. The spectra
were referenced using an external sample of trifluoroacetic acid (diluted to 50%
V/V by H,0), setting its resonance to -76.54 ppm. |
Bc SSNMR

Approximately 80 mg of sample were tightly packed into a4 mm ZrO -
spinner for each sample analyzed. One-dimensional C spectra were collected at
ambient pressure using 111.3C CPMAS at 295 K on a Bruker 4 mm BL CPMAS
probe positioned into a wide-bore Bruker-Biospin Avance DSX 500 MHZ NMR
spectrometer. The samples were spun at 15.0 kHz corresponding to the maximum
specified spinning speed for the 4mm spinners. The fast spinning speed 4
minimized the intensities of the spinning side bands. To optimize the signal
sensitivity, the cross-polarization contact time was adjusted to 1.5 ms, and the

proton decoupling power was set to 100 kHz. The number of scans were
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-10- Solid State Nucl ear Magnetic Resonance Form A
atorvastatin free acid may al so be characterized by

w0 e@®sedli@- st ate nucl ear magnetic resonance SPEDIB2804/002919
Thus, the solid-state nuclear magnetic resonance
spectra of Form A was carried out on a Bruker-Biospin
Avance DSX 5 500 MHz NMR_spectroneter. 19F SSNMR

Approxi mately 15 ng of sanple were ti I acked. into
iAdividGalbyradfusted fop eanhesamplsrto @htain adeapite g&ra?fyg‘ég‘r ’ Tood
One-di nensi.onal.. 19F spect |1 t 95 K
e e S U e M e
rgfeﬂiréé&’ﬁii_ iz @ttb@al shéhpleg@tinentany kettispitanpiid (SPMNSE

probe positioned into a w de-bore Bruker- Biospin
A283@pmDSX 500 MHz NMR spectroneter. The sanpl es were

posit)oned . k1R e P bhthatprekenOinkdiiti
corr @Waﬁaﬁgkﬁ%gﬁﬁm&lwmr@pﬁ%%i ed sg)irnn?g% sp]ggd

19¥ edibkan 2nlBydrvusgpimnaeell Ateydfast ansigiohiaaddospe general,
mnimzed the intensiti f t i naj i d
oy vl Tose e ROSEM BRI PBRET L U I an i fiBeds
i gnal . fon: 1&g Borm A
SR ek AP gt Fareuftetions sl Eom

\4 each sanple to obtain

HERGRAY Occhir g et ytvate ePie8iraDly, Foypi 4 §0ntgins 9omekofeatiler o
acquired. Priaorto 19F acquisitio E. ' .

ti nesAV%Y@tat‘i’éefEeﬁla@’éi Wt’ﬂjﬁne Pl P%drtgrog g@v@? %Tnt fiffention,
teggll?ﬁgsg gfetthe-g Rnf SQ%atRiof @hdyr dvativadiaving rpliealeaisx-tdyen

justed to five ti'mes the | ongest 19F t{tﬁl axation tine
pow der eliffmntopemswor STNMRs areawithip ttgg&gpesq) § Rresent mvention.

uantifative spectra, .
 noi e i oS R RS S AU iRt dcibhiRrcin have
Q&\?ﬁi@a H&&gﬁ@@rﬁ&e Fb9 Ex @igladiormd Mearsid® bavesgoodeshemical

referenced using an external s le.of trifluor l4C
ambility. dhlsos thel selabibityoet Korms &/aﬂ%ﬁ Sl YOS IH&I“F‘}“g Withihi
resonance.t o .- 76 5 SR Ao NIt Gpv b stRired atci B
REO%?B%E’HE%IS“%?‘E S?’?‘gﬁ’ma{/ pac‘%ed into a4 nmzrOn
3BEANHRH if UnitedShtes PapneNamaby 2860, 1 We- di mensi onal  13C

spectra were collected a anbi en re re. usl .
TFF 13 EhepRentSEvepaSn RO IHe8 APUCEY 10F LR B GG o s Al
siti,0o ' AW des @[@lﬁq{'& EraihizAganaeadDii

@‘%H“W%%%‘ms‘%%‘??ﬁ‘?}g? g? Rﬁ%h es arrrg I e??vve r émsgp un 1@15;

ThoeQciiHEzors asoktpoidsalgentsoundaecanditiors shichoyigld <€y st

Spi nni ng sfgged for. tfhe 4mm spi nners. The fast spinning
8 AnAndi EnRIPBESRHR ehfEfisi t i es of the spinning side

bands .11, Qpdel dShdioh$ Endek GiMeh cresedlind Forinisys atdh B atorvastatin
cross-pol-ari zation contact tine was adjusted to %’6% ive
Nice aefithrt Farmep maztydye caepiBeadlyi deEPTHRGSy alvie&lss%’?y PESIPHOC &
kal_rliiml;[elg o rnnlé{ﬁ%gg W hS GO0 BediEihEnd 1B e ARRABIE Bl Bctice.

For example, Form A can be prepared by slurrying atorvastatin calcium in

water with a solvent such as, for example, acetonitrilé and the like. The mixture is
filtered and the filtrate is acidified with an acid such as, for example, an inorganic
acid such as hydrochloric acid and the like, followed by removal of the solvent.
The solid is washed with water and dried to afford Form A. Preferably, crystalline
Form I atorvastatin calcium is slurried in a mixture of about 80 parts of water and
20 parts of acetonitrile, the mixture is filtered , the filtrate is acidified with 1N
HCl, the solvent removed, the resulting solid washed with water and dried at

about room temperature for about 24 hours to afford Form A.
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PCT/ 1 B2004/ 002919 -11- individually adjusted for each
sanple to obtain adequate S/N. Typically, 1900 scans

wowres/oxagui red with a recycle delay of 5 seconeGT/IBRa&t/002919

spectra were referenced using an external sanple of
adamant ane, setting its upfield resonance at 29.5
ppm 5 Atorvastatin free adla-cryst alline Forns A and

For ms S aRRRE Fop TR B arelBa By sflber Rafifion 8

gexamipl, atortasetih ydichined shefiedinayferasiiil Wat, §loved by the
Vﬁr‘]ﬂﬁdrat ed &Erms and are intended to be enconpassed

1o of ReolveRuCh ps. dorexgmplse methyhigatiary butyl cthys@ATBEhe
F I
ol aChraB il e IHE SinEpdtn B LHAHAH o b S0 a8 itpres
aebowe, stisred anﬁill adedEowophase amiduie piults)thepigminphase is
i nvent i ardl ess of the extent of hydration

ARSI OBP ool B ACONACh gl FesuitBE SO 5:8jssOlsdin solvent
St EPFL@IHRITR ol BINMRord¥i ! BLdIs'oR Foftfi APEmYe 488

present invention. The new crystalline

after tha§olaqi isrdigsobied acwdtedemtwmtvﬂdtdmcdenatdthe formation of
van ro e r exa Forns, A.and B

TRbR RN, SRS Boogh oS Eucromhia i«

Qhixtudé BBwaeil MTBE, 81 su§ithnSioh 'i’sca{c%ﬁfléww‘f’cﬁthH@[‘ Qhe two

phosphat e buffered saline solution are conparable to
FP(B?SrﬁS Rreseprgted: the ML EEII&:ﬁemveC( dhestebwtingisalid IEJdISBQided in

etofitiiat séé'HERﬁfon% K82 20! % and, F?rgﬁkgg les?g ) e‘ﬁtﬁﬁ

rOVI es a process for the pre

For s FArm TBZIIS Brepacsdasicating Fétmea adabsht MBIC in@@ VRéiuse for
crystallizing atorvastatin 20 free acid froma

saéwmne qay-nPefarafd i Eormnd és heateddn a.omsatvqbpwsy Cainder

F A vastatin fr.ee e
R e N SR A A R R
Bumidity\fas bisduit 72 dhysre adfotdFRheBf PreT@EbIFEFoREeA is stored in a

npi r.ical | y determned, and it is only possible to
E?W/ eelatiye imidity efanphst REs@aredivsian Phasphoisus ertoxidd fermbpet

E'dtd%’t'oglffbmp @cgi ce. 25 For exanple, Form A can be

prepared by slurrying atorvastatin calciumin water

vv| th dhe od)mpmunds ofﬂleqse;seﬁulhvmmahlebe pepiediahd ad@indicted
reis flltered and the filtrate is

é‘bf‘ 8/.14% V@alew Sioralend pregnisi Kosage forgs. dhusyfieecompounds of the
Pf&éﬁ%w&tloﬁgérﬁbéé&ﬂnﬁ%rw iﬁﬁ%h@ﬁ I at?scﬁxﬂrdazg,ﬂoﬁsggl i d

fol |l owed by renoval e sol vent
insrappuseidar iintrecutaneousin duhltntaadousb/ arftfadnodefiol yn ok.

Pr.ef er.abl al line 30 Eqr atorvastatln cal ci um
PR Poatly. KI5 Ricorpwg of dihiescBbuEitis ton e er
afdinistéle®@BY habtioAdef &P, liftranaligly! HHi‘t‘lbﬁallyS the
filtered, the filtrate is acidified wth 1,

sompaids pEthe pErsentineention gin be gdmmiamed/\fa@rmédrmaltyh wat er
ﬁgg " g {nﬁﬂ %ngga@xg%aceﬁ?m EonrnTB g rfr%rr]; fhe C%R‘I%O{:Jn(%s of the
present invention, pharmaceuucally acceptable carriers can be either solid or
liquid. Solid form preparations include powders, tablets, pills, capsules, cachets,
suppositories, and dispersible granules. A solid carrier can be one or more
substances which may also act as diluents, flavoring agents, solubilizers,
lubricants, suspending agents, binders, preservatives, tablet disintegrating agents,

or an encapsulating material.
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WD 2005/ 026116 PCT/ | B2004/ 002919 -12- Alternatively,
Form A may be prepared by sol vent extraction. For

we@x@sptaie at orvastatin calciumis slurried i n RMX/EB2004/002919

until wet, followed by the addition of a solvent such
as, for exanple, nmethyl tertiary butyl ether (MIBE),
ethyl acetate and the |ike.-iBhe suspension is
acidified with an acid as disclosed .5 above, stirred

unti| B Rqveless, r%caﬁrrasea finsly drvidedgsolidl pdichyin én o prsprecwith
pﬁ‘)@? elysdﬁﬁgfl‘ﬁﬁi ol vent renoved, and the
resultrng so |sso ved in a solvent such as

wat er hﬁdb]atsetlmracnva ¢eenponerfi§ mixtdFatnthé.carbeebiaving theor m
A can be add after. the solid i.s dissolved in
BB DB PROTE gD S BbIFAreRi T ng SRSt ighe shape
FRidQif adsired.erably, crystalline Form| atorvastatin
calciumis slurried in a 10 m xture of water and MIBE,
t he sufhepewdars ped tablethi fréfexdblyi contalmreidl twotdr et tpgibout
phases are se enoved

PURRRY oty eut RS ARG cotbiund, Siiniote SRS St mbbiiesim o

SEREE R, nf@n&ivin Aterads) 486l sagd, 156bED, Pedthh, HSAHALsedcID)gelatin,
filtration. Form B |§m£re pared by heat | ng Form A at

atregacant Banehylsellulgse. soAi¥D parbammthﬂﬁelltdw, a jve mehtig| wax,

Efg(%?ﬁﬁﬁttefr %}b the?ikenl' t81¥ne %;ara%% ?i?egd%{]gqflﬂaée the

0 one erna
efR@sRboh of t}@vacﬁeé a—;tmptﬁmd bmtll’ﬂeﬂtztpﬁulhﬁﬁg alattial #2a chagier t 0
afford FormB. Preferably, FormA is stored in a |ow

r BIOXtGiRgeA pApsTIGiie Whighdhe @ths FRpRPREAtTEHhe B REhepeATiers,
pfasr%hﬁéﬁtgﬁ fa tr%g?éft whibR iR SintaQs i idh %{lﬂ'ﬁ r§1§hlar-ﬁl‘ achets

conpounds fesent 1nvention can rep are
aﬁhﬁ lozatges e 1n<ﬂ®demTablms,qg)whrsr, eagsulaﬁ ju) it Icadnd; and lozenges

nt er sage forms. Thus C ounds of the
D RSN GRe B A St SRR ot i on.
t hat i for 4 r@ﬁa{rﬁlﬁ%ﬁﬁﬁ& tYries, RidvAeRRE WK, Yuch as a mixture of fatty
i ntracut aneously,  subcut aneously, i ntraduodenal | y, or
| adid glyeerides oe abdop. butess ds, flmheeltﬁdrﬁndmhﬂj@txyﬁ Cﬂmeomﬂé% nt

b h f
cShate Mo P S hSFe AR S 2 s B oo

- Ofs théiepdU QTR conf¥ Bt s%d@:aﬂddoau@dm 1 os)be lfd thereby to

transdernmal | y. For preparing phar maceut i cal
ceMiedisi tions fromthe conpounds of the present

i nvent}on ol 12)11% ?@Rca?a%ong ﬂ’lc@éF @glﬁﬁgﬁsapl.ll eff@ors! fichtioR Indfias,

ei t her orm epar ations

| med etpdlsipayyder @r,anip&brbve&ﬁor vpatéd gopyleapsglyes, sohnaohe For
supp05|tor|es and_di sper.si bl e_granul es

cR#entetal Migetign. liwd Brepartienssen b frmaied i lwwi H)nr}agglqueous
h@?et TEnéSly dil s, flavoring agents, sol ubilizers,
I I'C

nt s; suspen I'ng agents, binders, preservatives,

t abl et Ad;usomi sefrtams mgjtabipcfiot aral usercan e prepapsibyadissodying the

mat eri al .
active component in water and adding suitable colorants, flavors, stabilizing, and

thickening agents as desired.

Aqueous suspensions suitable for oral use can be made by dispersing the
finely divided active component in water with viscous material, such as natural or
synthetic gums, resins, methylcellulose, sodium carboxymethylcellulose, and
other well-known suspending agents.

Also included are solid form preparations which are intended to be

converted, shortly before use, to liquid form preparations for oral administration.
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WD 2005/ 026116 PCT/1B2004/ 002919 -13- In powders, the
carrier is a finely divided solid whichis in a

worRoosie@aiea th the finely divided active conmpoP@niB20041002919

tabl ets, the active conponent is mxed with the
carrier having the necessary binding properties in
sui tabl e proportions and compacted in the shape 5 and

size desired. The powders and tablets preferaply
chieh dignid fosns ingBide soludens; BIsaesiADS, @é@@ﬁwowe?g?ﬁt of
the a?ﬁ({ﬁ ?naﬁra%ﬁﬁﬂﬂ% addli SR\ SARNVE LEMBoRE cORGARS FdPdrs,
Hronat e, gnesi’um stearate, talc, Sugar, |actose,
Reailiders, desfers) atifisibandmatugal satetteners t dispgesanist thickeners,
met hyl cel | ul ose, %lg i um car boxynet hyl cel | ul ose, a | ow

_ _ Q:_ “putter, and the like. The term
" prepapid C;%}féﬁ;ladeﬁtiéﬂgfeg)gﬁﬂoﬁ & droGtbeeintui@ dokeTuhmiIh Qlich
of the active conpound with encapsdul ating material as
afoeray the erepapation ickubdivaded ame whit doseswwhiteningappaenriaiee
conponent, Wth or with other carriers,, i
SUPROU A SamPpisnc e ot o frat Fir becdbekagedon
V‘é{f‘:ﬁhrbﬁon, ﬁé@glt:ﬁiéeléonﬁﬂﬁﬁgedi&ret@ ReadtRee Bgp@pataton, such as
inclu

ded. Tabl et's, powders, capsules, pills, cachets,
aprctkétod tablats cappulsarandeowslens imyiaksodr AnneYles gdlse.dherdnit

suitable for.oral admnistration. j
SispBerorm R eLe 23 BleHi el 1ol PP B Rk e the
f &pkopriatciuthistr Ye ey efaEeselin paskagediskmer, is first

mel'ted and the active conponent is diﬁpersed .
honmogeReoaraniity af e dyaconapenggt ia piunftidese Prepuation) pay be varied
ho . . . .
FORABRRA 05 fo 10 mE IRBERMY 25 hEIUCARLEZIERE to the
spdrii€lilinyapplicatioindindl drerpaene paf tikeiaotive corpandst. Tbé aempoesition
suspensi.ons, retention enermsD and enul si ons, for

et |desifsh also gontamosher GPEBHBLs, eFAPGUY 2888t i ons. For
par ent grgl ajf)éﬂtﬁ;‘ifsé Qé“hyr#oﬂigﬂb&joozﬁﬁmﬁﬂ%b%sﬁe@&em agents and
fornulateJ- n solution I n aqueous polyethylene glyco

s adentsi to realBtedguesissbepignurpsats kyperpasia dndrAlgheimerse

can be prepared b i ssglving, th actijve. ent in
b B o e b e 1 BB PR
ShidinhéctkiBl m@&RSH oft HisGERALBH arkGRIRT AisREede S iaflial dosage of
Agueous suspensions suitable for oral use can be made

bgbait 25eng faapouh80 migidadyyA drily desg rargei of abeW b REP abopt

oot pietepties T BatTRe bt vyt p B uporthe
C plghnemems byihe phatiedtose severith aftthe conditidn beoyeated, and the
suspendi ng agents. Al so included are solid f

peapanadibing anleYedsPateppinatienel the PRer g%qggfqﬂ dparticular
g?igli'aiﬁlg% isb\gftl(ﬁgl%hé"sﬁ&l’l of fhelaktdEEALrAIRY, ReRinRRRTs3hitiafed Wil smaller

m nistration
dosages which are less than the optimum dose of the compound. Thereafter, the

dosage is increased by small increments until the optimum effect under the
circumstance is reached. For convenience, the total daily dosage may be divided
and administered in portions during the day if desired.

The following nonlimiting examples illustrate the inventors' preferred

methods for preparing the compounds of the invention.
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WO 2005/ 026116 PCT/1B2004/ 002919 -14- Such liquid
forms include sol utions, suspensions, and enul sions.

wab@s®e261pé epar ati ons may contain, in addition POI/IB2604/002919

active conponent, colorants, flavors, stabilizers,
buffers, artificial and natural sweeteners,

di spersants, thickeners, spd.ubilizing agents, and the
l'ike. 5 The pharnmaceutical preparation is preferably
inunit dosage form |nEXAMPLEdrm the preparation is

Shalhe it DEL A forabheiy DYES TS S M BRRES B Byt 4-
g@ﬁt@ﬁﬁéﬂj&%a%d?ﬁﬂkﬁ@%?rro]léflewalbic(mid.t he package

aining discrete quantities of preparation, such as
packeted tabl ets, capsules, and powders in vials or

oules. Al he unikt 10 dosage form can be a
%ﬁét"{%ﬁ’g{“,i‘”‘é‘*géﬁcﬁl, or lozenge itself, or it can
Bgethb&A appropri ate nunber of any of these in packaged
form The quantity of active conponent i.n ni.t dose
pr epadawit@f naeaker, \?éiqr@dwascﬂfe%?‘ﬁ@ g}f’rgl}‘% ip(gmé‘ ‘i‘\% to
100 o PR ENEIah! >ddi5hi RO ivier) & 6.5
ﬁﬁ?P%@%kgﬁﬁéﬁﬁﬁgég?ﬁgﬁ¢gﬁg£§¥g8%o gncgggf thésacti%gﬂns
CATBRAENe Forhel forvpastii ¢absium (BS@atent 50681456) Ele slatry avas

contain other conpatible therapeytic. agents. |

(B A SLUThIET RBTHNH A5 0P TP Al SRAPET el materid] was
hypochpl est | am ¢ fiter. The pH
LRSS SORL AT PRI o i UK bt e Thc

AfFheiiRRIc was dbitGanse, tobe Bst 1.0, wiscliFrorsithe adjusteg to pH 2.35
atorvastatin free acid utili

ed. iin the h ceutd cal
et &N 1. Arplendyivenipitsntommed aahictenisd by BLV R pe tine
| B LkAlordRs f trRrieA éheiiBe ABadspace of
bplof ST s L ARENEA By B o e et 30
nge kslufiorefvizh stdingTintil o beavyedhitemoenipitate formpd frel Sminugeg)-
dependi ng upon th requirene of the _patient, .fhe
SEverivey Vet ViaveCiard MepreBa i e BB e aabEhe A The
COl ' i Bhinad waker @id AiPeried Sneibient
d%@%%&o@%%gﬁwgrgbmgﬁggﬁgn S \5\/| t hiln t he ski IIGI:n
oforidhiona fér.24Ceney talaffprd 0.8 eatmeoficrystalling Form Achtefyagatin free

smal | er 25 dosages which are |l ess than the optinmum
d&dé of the conpound. Thereafter, the dosage is

| DRhRAgEd by small increments until the optinum effect
uMe ci rcunstance i s reached. For convenienc

e,
t he t o€gstatlariel Borodsworasiatin ¢séciam (g digteny 3 §69,156) (10 grams)

adm ni stered j ortion [ j ' “
S B R R AP Y i o
| P8 AR chetiSRTREBR cognt¥Ridiostirrdduntid nB péthersglidhwere wet.

conmpounds of the invention. W 200 /02616216 -
PYith S2dog MDBB 1methy! fert-butyl ether - 1 L) was a ed to the reaction

mixture to form a white suspension. Hydrochloric Acid (20 mL - 1 N solution)

was then added to the suspension with stirring. The contents were stirred until a
clear mixture (2 phases) was present (ca. 5 min). The mixture was then transferred
into a separatory funnel (4L). The contents were mixed well, and the layers
separated. The water layer (lower phase) was placed back into the separatory
funnel and additional MTBE (1 L) was added. The contents were mixed well, and
the layers were separated. The water layer was discarded, and the MTBE layer

was combined with the MTBE layer from the first extraction. The combined



-15- EXAMPLE 1

[R-(R*, R*)]-2-(4-Fl uorophenyl)-(3, 5-di hydroxy-5-(1-net
whgiosooihg - 3- phenyl - 4- PCT/IB2004/002919

[ (phenyl am no) car bonyl ] - 1H pyrrol e-| -heptanoic acid. 5

Form A Atorvastatin Free Acid Method Aln a 600 nL

beaker, a slurry was prepargd-by charging 100 niL of

acetonltrlle(ACN) and_ 400 ni dei oni zed wat (2Q: 80
BRelagets wese Elasedgt?aawto g tunned and VRlGE WES ?ﬁ‘fF[efi 6315 1he

a [ u 1

eE e e i EF BN A Rk ep AR PR wal PRy B ALY

Alhlscamdndﬂ sadthe ddTRE&yer aias plased 1nmmedd—byttmacdjﬂmk (3 L). The

fil tion usin 0. 45m nyl on- 66 (glbranehfl ter The
W%P-PCF FIIRQ Ve 13 Elary EY AMOFALNE #rqdhcipg aghip il

%S@h&@so‘iﬁ@h@ﬁlnﬁf&lﬁﬂw&%ﬁﬂv@d JAth asktoRitdly (b@L) té\fonn a
y precipitate forned and determ ned by PLMto be

f $chationd Mégiere0sB Tof wasi dddedSiol the saluticaswighy atp@mamémg taynagnetlc

t t f 1
WG PP SRBRETT™ §=HORSS OR Decras ST elfs By b
( p%@an%dl‘-ﬂigﬁtsﬁncroszbﬁ/)sﬂéﬂrchWoﬂEﬁﬁhthMds&t1ﬁ¢rdeh‘hbﬂu&he
a 0.45m nyl on-66 nmenbrane filter. The solids were

t ardsled vﬁtha wierg tlenrrepidly stisied Hndes @ nijogsn bierd fay r
dried .at
et Eep phenr, FRINOIAY B8 st oflie By DR et Bif o
théhneﬂﬂmNéItﬁ‘twﬂl WathCh pagenFilten@2)f-OFta dolidé weseasiisad bsing water
cal ci uméUS Patent 5,969, 156) (1 gr ans s placed,__,
. ©.2h).@n @Hﬁ%@/@ka ¢ysfallizing dLS)h T% weaz aRYER 2 25°C
BirkifR o1 R unitl uj &, FRAE DA ppdceln@fordArystaliine

V\Edsx:m A\Mctrhasmtnrﬁrem;d MBgel(od apyoxinetely Befoyl et her - 1
\Ixﬁ vvaigsgdded tQ t}he reﬁgtl on 25 mxture to forma

pxa BoAtgrzastatin Freg Afidchi oric Acid (20 nL - 1 N
SRletiddo) Wwas then added to the suspension wth

stirring. The contents were stirred until a clear
m xt ur €rysillpresieg) A wtrevastatin dree a¢iddExsmpler]) waygored in a

CepER 8t b St aes B oyt T PR ah 16 e
S &R RIne Fornl BatvPiagbitin B¥eicid| ower phase) was p| aced

baCk into the separatory 30 funnel and additional MIBE
(Methoddhs added. The contents were mi xed wel |, and

the |l a e t

di scaréggﬁﬂ c11g (%rﬁj R%ﬁo%&a%?aéyy}% a@s@gon@é qggo/%@ §toﬁed a low
MRt vie ayigtidify ehamtblee (Prépasdd @ity phokptanousTieatoxdde) [faumbomz
2005/ 026116 PCT/|1B2004/ 002919 - 16- dBE | ayers were
ofaxsde abiarsherysielling Rerm Brevasiain Wesasid was added (0. 5

Q The
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contents were mxed well, and the | ayers were
separated. The water |ayer was discarded, and the

wWOABE@ayer was placed into a round-bottonmed fPeEkB20®/002919

L). The MIBE was then renoved via rotary evaporation
producing a thin filmor 5 anorphous solid. The
filmsolid was dissol ved wyh acetonitrile (0.2 L) to
forma solution. Water (0.8 L) was added to the
solution with stirring u magnetic stir bar. A
whi t e suspension was forned that appeared as oil
Wﬁ’@bﬁsé‘?aémﬁgl%LM (pol ari zed-1i ght mcroscopy). Seed
crystals of Form A atorvastatin free acid were added.
The contents were then rag(id. ly stirred under a

hi t r oY SlBRg 2B BN S5pAY%i matel y one hour. The
solids were isolated by vacuumfiltration using a
Buchner funnel _fitted wth, aper filter

2ol | d& astilling Fome A AeINSRhR Tioe acichora ydrats E‘%@pﬂ‘fé‘&gg 2
a crystal i ziiegq:H herfbshaings the atRbihd 26 valassen
at ZSgﬁkgoﬁdg?%lﬁéﬁﬁP?r ogen u%l\tﬂiﬁ}l% dry (ca.gql day) .

Thi s pleagredngnaChKy, geliatony$0220.6,122.5, BoEdP A
atorvastatin free acid in a yield of approxi mately
92% 15 Form B Atorvastatin Free Acid Mthod A

r yst al dry&glline Foind Avdtomuasimfreaadid eea hydrete (ierenfihlaging
was stored in a__vacuum oven at, 45C %ﬂ for oge2 gl{r e,
hous e Xveaynawder diffraghion Paidsia copigining the fYOF L 3 LU | ne
Form B _atorvastati g f . achd. ¢ a0 ags B3G yatiakygne
Form RlegflgFQYlg%nggug“fr "5@%‘0%@%"3’ ?éx%?rl?l 2,@1’&)1,91%3 st or ed

in a hew, 18.6| B.0\®.2)a0i6cR1.g, 2B RS, 28 fr ZpArasd 265% ng
phosphor ous pentoxi de) for about 72 days to afford
crystalline FormB atorvastatin free acid. WD

%802 / 9%&%/:3[{211%13: TofhA MorMitatin free adid hyabeltel theredf ha®ings B-ray
' po;)vder diffraction pattern containing the following 26 values measured

using CuK radiation: 8.9, 20.6, 22.5, or 25.9.

5. A crystalline Form A atorvastatin free acid hydrate thereof having a X-ray
powder diffraction pattern co;ltaining the following 20 values measured
using CuK, radiation: 4.7, 6.0, 8.9,9.1,9.4,13.2, 14.1, 17.8, 18.1, 18.9,
19.9, 20.2, 20.6, 21.8, 22.1, 22.5, 23.7, 25.9, and 26.7.

6. A crystalline Form A atorvastatin free acid or a hydrate thereof
| characterized by solid-state!>C nuclear magnetic resonance having the

following chemical shifts expressed in parts per million: 18.1, 18.8, 20.5,
and 21.2.

7. A crystalline Form A atorvastatin free ac;id or a hydrate thereof
characterized by solid-state 13C nuclear magnetic resonance having the
following chemical shifts expressed in parts per million: 161.5, 163.6,
166.3, 167.1, 174.3, and 180.6.
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20 7. A crystalline atorvastatin free acid.
PCT/ 1 B2004/ 002919 A crystalline Form A atorvastatin

w0 e@e/0xaie or a hydrate thereof having a X-rapCpmBaer002919

diffraction pattern containing the follow ng 20 val ues
nmeasured using CuKa radiation: 8.9, 20.6, 22.5, or
25.9. Acrystalline FormA 4dfBervastatin free acid or a
hydrat e t hereof _havin ay powder fractl on

p&t t er %W?IEP?IF?@ f\ﬁg’rf’%ﬂtart’&ﬁ‘ﬁgacﬁbor\ﬁé}y e thegeQ€ur ed
usi ng %t&?&@ﬂ XIS&EH -sthe 13C ﬁu&eargna%ne@c l%son%néje ha]v?’nfgthe
14.1, 17.8, 9, 9, 20

22.5, QBIOW;nQ@e@pcaénldftSGKmessﬁd or pstsak! muilaorFoi&llNS 8,20.5,

povdor Zher T ud oAt gt o b aRCatiP el Gia % AP SHe

val uessma@iremo gsBnpXMKazradi a1 11084, 8184, 149.36121.6,
22.5, or 25.9. A cry stall'ine Form'A atorvastatin free

acid h%ﬁ%stléﬁt‘lhé%@,fl?ﬁa?vﬁslﬂ@ﬂ@ﬁr)( 1889, 1Fewded-1, 135.2, 137.9,
0111 SRS LS (3 B Lgrh g, 20 v ves

9.4, 13.2, 14.1, 17.8, 18.1, 18.9, 199 202 206

P m kg GAS: e el gt wiadpafus hEelor

char acipiict@Be8Y¥y SQlid dats Ut RitRar ﬁiégﬁ&ﬁrresimgﬁ&tﬂaﬁmg the
resonance having the follow ng chemcal shifts

expr es@élawrrg Pgraenl plaft exprepsednn pargs per milliog: -Pit.b -11%46d
21. 2. r6y81t bg%ne Form A atorvastatin free acid or a
hydrate héreo characterized by solid-state 13C

nucl ear magneti c resonance having the follow ng

ng Cgfés?%%t SPGPA S osf\g%riaﬁlngp aeratﬁbd lﬁygléat%}hle%ﬁb? characgenzsetl
2005/ Oppdolil defed }%&&Gﬁﬂd MRS resbBanc® haing tbeSfbe\k/inlge
Form A atorvastatin free acid or_a hydrate thereof

char acehepigad ghifiexpesssed-i8 parteper Jallinge | -d it Lird &8 140.6, or
resona_ri%g. ghaving the follow ng chemcal shifts -
expressed In parts per mllion: 18.1, 18.8, 20.5,
21.2, 25.0, 25.5, 26.2, 26.8, 37.1, 38.9, 40.0, 40.6,

15, Apshafti o8 oyt o o gl ploPhaving o

123. 3, X2y fovd&. diffrat2éh Patletheuntadain thel@lo@inglZvalyes
134.1, 135.2, 137.9, 140.7,141.8,161.5, 163.6, 166. 3,
167. 1, megyregl usingCulgoradiation: 8.6, 17.4, 21.1, or 21.5.

12. A crystalline Form B atorvastatin free acid or hydrate thereof having a X-
ray powder diffraction pattern containing the following 26 values
measured using CuK,, radiation: 4.6, 5.9, 8.6, 9.3, 13.3, 14.1, 17.4, 17.7,
18.0, 18.8, 19.3, 19.8, 20.2, 21.1, 21.5, 21.9, and 23.6.

13. A crystalline Form B atorvastatin free acid having a X-ray powder
diffraction pattern containing the following 20 values measured using
CuK,, radiation: 4.6, 5.9, 8.6, 9.3, 13.3, 14.1, 17.4, 17.7, 18.0, 18.8, 19.3,
19.8,20.2,21.1, 21.5, 21.9, and 23.6.



9. Acrystalline FormA atorvastatin free acid or a

hydrate thereof characterized by solid state 19F
woe@sezariieragnet i ¢ resonance having the 10 f ol | POU/IRP004/002919

chem cal shift expressed in parts per mllion: -114.1,

-112.6, -110.6, or -105.6. 15 10. A crystalline Form

A atorvastatin free acid hydoate thereof characterized

by solid state 19F nucl ear magneti c resonance havi ng

tHe f of\RORPRG UG FRTBRASILLR; qornpétﬁlﬁg@wéaélmerﬁtwa&tgmp%?e acid
mlli IEJ.]i]ES)-]]

cryst g‘l%l aidrr%ﬁtéf)e}%tﬁ ;tz]aitg %Sr@\?%es atl gcetu ?éaél a%? tggle a 1h§/§1t

t her eodildyeationgargier. X- r ay powder diffraction pat tern
containing the follow ng 20 val ues neasured using

CuKa radiation: 8.6, 17.4, 21.1, or 21.5. 12. A

cryst aAIIhﬂbod:mﬁtmaBnghwetmﬂaiﬂanh)fp’e&eloha@ieﬂ)lﬁmahysids(i}ioeosw

t hereof havin diffraction pattern

ray po er
cont ai PR Rrﬁga%ﬁrpsml 20d (4 ggerﬁé&%%ﬁ%oramwgg Cuka
radi at 7,
150 %%ﬁglsf%‘égééa%ssté?ﬁ%%@e SO » gty fiectle
23. 6. dBoundof a yempdunidreecdrdingt® Cldinr vimsinittdosagerfeen.aci d
having a X-ray powder diffraction pattern containing
the follow ng 20 val ues neasured using 25 CuKa
radiation: 4.6, 5.9, 8.6, 9.3, 13.3, 14.1, 17.4, 17.7,
18.0, 18.8, 19.3, 19.8, 20.2, 21.1, 21.5, 21.9, and
23.6. WD 2005/026116 PCT/1B2004/002919 -19- 14. A
phar maceuti cal conposition conprising crystalline
atorvastatin free acid in adm xture with at | east one
pharmaceutically acceptabl e excipient, diluent, or
carrier. 15. A nmethod of treating hyperlipidem a,
hyper chol esterol em a, osteoporosis, 5 benign
prostatic hyperplasia, and Al zhei ner's D sease
conprising adm nistering to a host suffering therefrom
a therapeutically effective anount of a conmpound
according to Claim1 in unit dosage form



