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30 yl)al kyl ] - 4- hydr oxy- pyr an- 2- ones |nclud|ng trans () 5-
(4-fluorophenyl)-2-(1-nmethyl et hyl) -.N, 4-di phenyl -

[ (2-tetrahydro-4-hydroxy- 6- oxo-2H pyr an- 2- yI)ethyI] 1H

pyrrol e- 3- car boxam de. United States Patent Nunber 5,273,995,
which is 35 n incorporated by reference, discloses

enanti oner havoﬁ?{g{ggée R form of the ring-opened.acid of PEI?'ﬁszsmsm
trans-5-(4-fluorophenyl)-2- (1-nethylethyl)-N, 4-

di.phenyl - 1-[ (2-t et r ahydr 0- 4- hydr oxy- 6- 0x0- %H—pyran-

2-yl)ethyl]-1H pyrrol e-3-carboxam de, i.e WO 97/ 03958

PCT/ US96/ 11367 - 2-

[R (R, R*)]-2-(4- fa® X ; W) e DELTA

met hyl et hyl ) - 3- phevgmr , RE 1H-PYRROLE-1-HEPTANOIC
pyrrol e- 1- Mept anoi ACTR BEM CAL " ‘@@RP States Patent Numbers
5,003, 080; 5,097,045; 5 5,103, 024; -5, 124, 482; 5,149,837; 5, 155, 251,

'A-DIHYDROXY-5-(1-

5,216, 174, 5,245, 047; 5, 248, 793; 5,280, 126; 5,397,792; and
5,342,952, which are herein incorporated by reference, di scl ose
vari ous processes and key internediates for preparing atorvastatin.
10 Atorvastatin is prepared as |ts cal cium salt, . e.,

[ R (R, R* )}l 2- (4-f 1 uorophenyl )g # Eﬁc ﬂf.‘féﬁ#

(1- nethylethyl) 3- phenyl - 4-[ ( pheny an1no)car ony

pyrrol e-1-heptanoic acid calciumsalt (2:1). The calciumsalt is

desirabl e s! nce it enghéeprédenty AdiviinttiokSrelatd® the L Adv@ ently
(ormlated, Ly f U aTeLs 108 8P wsommera bR, 4 TEMIRS RIS o0
to pr oduc ehgmbeehsnane nlB{ R+ ,Rind -2n ¢4 cf Yenragtieny 1ot o
enabl e foryml at i AAsyleoRPLS - EXMItNVY RAFE EE SPlhditAl -4 - [ (phenylamino)
carbonyl]-1H-pyrrole-1-heptanoic acid hemi calcium salt
useful as a pharmaceutical agent, to methods for its
production and isolation, to pharmaceutical
compositions which include this compound and a
20 pharmaceutically acceptable carrier, and to
pharmaceutical methods of treatment. The novel
crystalline compound of the present invention is useful
as an inhibitor of the enzyme 3-hydroxy-3-
methylglutaryl-coenzyme A reductase (HMG-CoA reductase)
25 and is thus useful as a hypolipidemic and
hypocholesterolemic agent.

United sStates Patent Number 4,681,893, which is
herein incorporated by reference, discloses certain
rrans-6-[2-(3- or 4-carboxamido-substituted-pyrrol-1-

30 yl)alkyll-4-hydroxy-pyran-2-ones including trans (x)-5-
(4-fluorophenyl)-2-(l-methylethyl)-N,4;diphenyl-1-
[(2-tetrahydro-4-hydroxy-6-oxo-2H-pyran-2~yl)ethyl]-1H-
PYrrole-3-carboxamide.

’ United States Patent Number 5,273,995, which is
35 herein incorporated by reference, discloses the
. enantiomer having the R form of the ring-opened acid of

trans-5-(4-fluorophenyl)-2-(1-methylethyl)~N,4-
diphenyl-1-[{2-tetrahydro-4-hydroxy-6-oxo-2H-pyran-
2-yljyethyl]-1H-pyrrole-3-carboxamide, i.e.,



20 requi renents and specifications. Furt hernore, the

process by which atorvastatinis . ,produced needs to be one which is

amenabl e to | arge- scal e production. Additionally, it is desirable

t hat the product should be in a formthat is readily 25

filterabl e ang easi dried. Finally, it is economi 4 abl e
that the prod%&ﬁg’é!l%t abl e for ext ended peri ods of tlc%ellvm out t he
need for speci al i zed storage conditions. The processes

in the above United States Patents 30 di scl ose anorphous atorvastatin

whi ch has unsuitable filtration and %ﬁylng characteristics for

| ar ge- scal e {1 p{ﬁd%ilqa_?ggf%‘gﬁa@g '%E)J\‘c/)’vt'?ﬁtseg" ag%,;g;gg (il ght,

oxygen, and noi st rne’s y~ and unexpectedly

found 35 't hatRekRRARRWIO A -BRAREL b7 emn%arﬂaaﬂriemﬁ%m% 1™

Thus, the presentpyrmsis-iicheptauntiesaatdr vastatin in a WO
97/ 03958 nited states Patent NumbezPCB/ U§966éé36§ 097,045;
- 3- nem/crystal | ne orn1 S|gnate For m

atorvastati B has ¥4 Snjdpc4P2 ch%x%&§&§373t§@§55 251;" %0%%§w¥%#¢¢3 t he
previ ous anor phous, 0FH;. 5, 245,793 5,280,126; 5,397,792Na#dRY OF THE

ch\';//sE{\gll Iol\lne For m‘?’ﬁ‘tzo{t c?%\/ gg%ﬁdﬁ?@%ﬁét 'gcnqtrﬁlé’?:gg?agllg{) égf%%%sgz’? grfged
by the follow ng dd-scal;oqyomiousf pracesepes and key intermediates for
preparing atoxvastatin.

-10 Atorvastatin is prepared as its calcium salt,
i.e., [R-(R*,R*)]-2-(4-fluorophenyl)-f,8-dihydroxy-5-
{(1-methylethyl)-3-phenyl-4-{[(phenylamino)carbonyl}-1H-
pyrrole-l-heptanoic acid calcium salt (2:1). The

~ calcium salt is desirable since it enables atorvastatin

15 to be conveniently formulated in, for example, tablets,
capsules, lozenges, powders, and the like for oral
administration. Additionally, there is a need to
produce atorvastatin in a pure and crystalline form to
enabhle formulations to meet exacting pharmaceutical

20 requirements and specifications.

Furthermore, the process by which atorvastatin is
produced needs to be one which is amenable to large-
scale production. Additionally, it is desirable that
the product should be in a form that is readily

25 filterable and easily dried. Finally, it is
economically desirable that the product be stable for
extended periods of time without the need .for
specialized storage conditions.

The processes in the above United States Patents

30 disclose amorphous atorvastatin which has unsuitable
filtration and .drying characteristics for large-scale
production and must be protected from heat, light,
oxygen, and molsture. '

We have now surprisingly and unexpectedly found

35 that atorvastatin can be prepared in crystalline form.
Thus, the present invention provides atorvastatin in a



pattern expressed in terns of the 20, d-spacings, and relative

intensities with a relative intensity of, >25% nmeasured on a Sienens
D500 diffractonmeter with CuK[err] radi ation: 15 : WO
97/ 03958 PCT/ US96/ 11367

-4- Rel at i

oerr] WO 97/03958 Intensity . ¥ET1rUs961367
(>25% 4,123 21. 4140 49. 20

4.993 17.6832 30.82 ___ 5.768

15. 3099 28.69 5 3670 11.5173

25. 49 . 1 0

15 962 n§v5%$¥§%é&¥1ne forméggéggﬂéééd Form IIX. Q%%&Biﬁl

5. 3298 atgyvagtatin has different phyatjcal characterig§pes

49.29 10 compardd. €6 Athe previousdafibPfhous product.45. 12

18. 870 4. 6989 39. 52 19. 480

4. 5531 36. 59 19. 984 4. 4393

70. 34 5 20. 294 4.3722 69.54 15
21.105 4. 2061 _ SUMMBHY 38F THE INVENTION 21.670

4. 0976 36. 50 23. 318 3.8117

38. 63 24. 405 3. 6442 65. 54

24. 967 3. 568ecoxrdingly, the7pzesept invention is girsgged to
3.5041 crgstdbline Form III atorvastatin and hydrates thereof

10

15

characterized by the following X-ray powder diffraction
pattern expressed in terms of the 20, d-spacings, and
relative intensities with a relative intensity of >25%
measured on a Siemens D-500 diffractometer with CuKg
radiation:



Furt her,
atorvastatin and hydrates thereof 25
solid-state 13C nucl ear
expressed in parts per

shift

AX- 250 spectr
PCT/ US96/ 1136

Shi ft
209. 3
C25

166. 7

S

t he present

Spi nni ng Si de Band

Cl6

Ar-omati ¢ Car bons

135.2
128.9

10

15

.20

25

30

Yo 20

Assi gnnment

184.9

invention is directed to

crystalline Form 1l

. characterized by the foll ow ng
magneti c resonance spectrum wher.ei n chem cal

mllion neasured on a Bruker
WO 97/ 03958
1367
Pcnv%%%n1cal.
214. 8
c4- 202.3 5 Cl2 or
Cl2 or C25

i S
C2-g§, C13-Cl8, Clg- C24, Q?-C%Ee EiEtEY 140.1 10
_13326s, .
4.123 21.4140 Le%-49 .20 )
4,993 17.6832 30.82 .
5.768 15.3099 28.69
7.670 11.5173 25.49
8.451 10.4538 100.00
15.962 5.5478 32.59
l6.619 5.3298 62.34
17.731 4.9981 49_.29
18.267 4.8526 45.12
18.870 4.6989 39.52
19.480 4.5531 36.59
19.984 4.4393 70.34
20.294 4.3722 69.54
21.105 4.2061 37.39
21.670 4.0976 36.50
23.318 3.8117 38.63
24.405 3.6442 65.54
24.967 3.5635 27.20
25.397 3.5041 33.75

Further, the present invention is directed to
crystalline Form III atorvastatin and hydrates thereof
characterized by the following solid-state 13¢ nuclear
magnetic resonance spectrum wherein chemical shift is

expressed in parts per million measured on a Bruker

AX-250 spectrometer:



122.2 15 117. 2

114.9 _ c8, C10 . . 69. 8
67.3 65.6 20 Met hyl ene
Car bons c6, Cr7, 9, C11 44. 1
40. 4 35.4 ﬁ%@
27 0 25 WO 97/03958 o4 1 PCT/US96/ 4
22.1 19.9 30
As an inhibitor of HMG CoA, the novel crystalline form of
atorvastatin is useful as a hypolipidemc and . hypochol est erol em ¢
agent . ' o ¥ AN A
invention is a pHEHRCEA--cal—toPRosi-on—for e A1 53058
PCT/,US96/ 11367  SPinning Side Band -6- 214-8 aqpinistering
an effective amount of crystalline Form 11l atorvzost.ain in unit
dosage formin the treat nent nmethods nenti oned aQﬁ%FB Finally, the
present invention is directed to nethods for production = of FormllIl
at orvast at is. Ccl2 or C25 : 184.9
Cl2 oxr C25 166.7
c1s6 : 161.0(weak, broad)
Aromatic Carbons
c2-C5, €13-Cc18, C19-C24, C27-C32 140.1
10 . 135.2
131.8 -
128.9
124.3
122.2
15 117.2
114.9
c8, Cl¢ . 69.8
67.3
65.6
20 Methylene Carbons
c6, €7, €9, cl1 44.1
40.4
35.4
c33 27.0
25 24.1
Cc34 22.1
19.9
30 As an inhibitor of HMG-CoA, the novel crystalline
. form of atorvastatin is useful as a hypolipidemic and

hypocholesterolemic agent.
A still further embodiment of the present
invention is a pharmaceutical composition for



BRI EF DESCRI PTI ON OF THE DRAW NGS 10 The invention is further

descri bed by the following nonliniting exanples which refer to the
acconpanying Figures 1 to 2, short particulars of which are given
bel ow. 15 Figure 1 D ffractogramof FormlIll atorvastatin
(Y-axis =0 maxi mumintensity of 2815 counts per s )) .
Figure 2 20 wo9710£9%880| I d-state 13C nucl ear nagnetic resonglﬁgfz&;a‘ﬁg?
spectrum wi th spinning side bands identified by an asterisk of Form
11 atorvastatin. 25 DETAL&ED DESCRI PTI ON OF THE | NVENTI ON
Crystalline FormlIll atorvastatin may be characterized by its X-ray

powder di ffracti Qanpaliistiching an SRELAEIVY dricinitObledghatar P ear magnetic
resonance 30 spectra (NNﬁ?. . . WO 97/ 0395
PCT/ US96/ 11367 orm III atorvastatin in unit dosage form in the

treatment methods mentioned above. Finally, the
present invention is directed to methods for production
5 of Form III atorvastatin.

BRIEF DESCRIPTION OF THE DRAWINGS

10 The invention is further described by the
following nonlimiting examples which refer to the
accompanying Figures 1 to 2, short particulars of which
are given below.

15  Figure 1
Diffractogram of Form III atorvastatin (Y-axis = 0
to maximum intensity of 2815 counts per seconds (cps)).

Eigure 2

20 Solid-state 13¢ nuclear magnetic resonance
spectrum with spinning side bands identified by an
asterisk of Form III atorvastatin.

25 DETAILED DESCRIPTION OF THE INVENTION

Crystalline Form III atorvastatin may be
characterized by its X-ray powder diffraction pattern
and/or by its solid state nuclear magnetic resonance

30 spectra (NMR).



=7- X- RAY POADER DI FFRACTI ON Form I 1|

Atorvastatin Form Il atorvastatin was characterized by its 5
X-ray powder diffraction pattern. Thus, the X-ray diffraction
pattern of FormIll atorvastatin was measured on a Sienens D 500

di ffract onmet ' CuK[ err] radi ati on. 10 Equi

Si emens D 508&8}%%& oneter-Kristalloflex with an *Riftban1ser

| BM conpatible interface, software = D FFRAC AT ( SOCABI M 1986,
1992). CuK[err] radiation (20 mA, 4QkV, [err] = 1.5406 [err]) Slits

| 15 and 11 at 1[err]) electroni¢dlly filtered by the Kevex

Psi Peltier Cooled Silicon [Si(&kagegﬁﬁﬁﬁ%d%ﬁﬁﬁﬁ%955°ﬂ (Slits: 11l at

1[-err] and IV at 0.15[err]). . The silicon
standard is run each day to check the X-ray tube alignnent.
continuous 0/20 oo ¢dISEBR: Miqrr] to 40.00[err] in 2[err],

scan rate of 6[err]/rr'k,n

of vial and pressed onf’gmg%]?%-s%qia%ﬂa rirn] wgéggﬁ?léaucntﬁiuz% zI ?&%%Ppﬁgl ggi
Sanpl e w dtth X-ray powder idiffnaction patimphes ThussttdreX-a0d run at
ol At Ve 0 B B i th o
;:I Zt i ve intensi l“‘)?a(?f‘rg%%f%rsﬁmsaﬁ'?’rqg %Efg‘rﬁ‘?‘?"mé{er wajgblc\?‘gst atin.
shoul d al so be naladdathen.t he conput er - gener at ed unrounded nunbers
are listed in this table. 35 .
10 Equipment
Siemens D-500 Diffractometer-Kristalloflex with an
IBM~compatible interface, software = DIFFRAC AT
(SOCABIM 1986, 1992).
CuK, radiation (20 mA, 40 kv, A = 1.5406 A) Slits I
15 and II at 1°) electronically filtered by the Kevex
Psi Peltier Cooled Silicon [8i(Li)lDetector
{Slits: IITI at 1° and IV at 0.15°).

B4

LAONE N -_fli 3%

Methodology

20 The silicon standard is run each day to check the X-ray
tube alignment.
Continuous 0/20 coupled scan: 4.00° to 40.00° in 20,
scan rate of 6°/min: 0.4 sec/0.04° step.
Sample tapped out of vial and pressed onto zero-
25 background quartz in Al holder. Sample width
13-15 mm.

Samples are stored and run at room temperature.

Table 1 lists the 20, d-spacings, and relative
30 intensities of all lines in the unground sample with a
relative intensity of >25% for crystalline Porm IXII
atorvastatin. It shouléd also be noted that the
computer-generated unrounded numbers are listed in this
table.
35

It



WO 97/ 03958 PCT/ US96/ 11367

- 8- TABLE 1. Intensities and Peak Locati ons of
Al Diffraction Lines Wth Rel ative Intensity
Greater Than 25% for Form Il Atorvastatin
Rel ative 5 2[ err] d Inte
(>25% WO 97/03958 4 123 214140 %+b¥9m1357
4.993 17. 6832 30. 82 5.768
15, 3099 28. 69 7.670 11. 5173
25.49 10 8.451 10. 4538 100. 00
15. 962 5. S47GpLE 1. %m:éns; d peak Loca 93;8%%
5..3298 62. 34 :
All D1f Lines Wit
49. 29 18. 267 R éat ty Greate ﬂénlS
Ls. 870 Lo 6989 258 ber Form III Atorvastadis 150
, . o Rélazf
70. 34 5 20. 2949 4.3132 ﬁﬁ?h
21. 105 4.2061 37.39 20 21>ﬁ§£b
4.0976 36. 50 4.123 Z23.389.4140 3. 89120
38. 63. 24. 405 3.§4ég 65. 54
24. 967 3. 5635 4.99%7 20 -6832 2539682
3.5041 33.75 25 5.768 15.3099 28.69
7.670 11.5173 25.49
10 8.451 10.4538 100.00
15.962 5.5478 32.59
16.619 5.3298 62.34
17.731 4.9981 49.29
18.267 4.8526 45.12
15 18.870 4.6989 39.52
19.480 4 .5531 36.59
19.984 4,4393 70,34
20.294 4.3722 69.54
21.105 4.2061 37.39
20 21.6790 4.0976 36.50
23.318 3.8117 38.63.
24.405 3.6442 65.54
24.967 3.5635 27.20
25.397 3.5041 33.75
25

SOLID STATE NUCLEAR MAGNETIC RESONANCE (NMR)

Methodology
30 All solid-state 3¢ NMR measurements were made

with a Bruker AX-250, 250 MHz NMR spectrometer. High
resolution spectra were obtained uwsing high-power
proton decoupling and cross-polarization (CP) with
magic-angle spinning (MAS) at approximately 5 kHz. The
35 magic-angle was adjusted using the Br signal of KBr by



SOLI D STATE NUCLEAR MAGNETI C RESONANCE ( NVR) Met hodol ogy 30

Al'l solid-state 13C NVR neasurenents were nmade w th a Bruker AX-250,
250 MHz NMR spectroneter. High resol ution spectra were obtai ned

usi ng hi gh- power proton decoupling and cross-polarization (CP) with
magi c- angl e spL.NBj (MAS) at approximately 5 kHz. The 35 Le-.angl e
was adj usted ﬁl&r}%&%ﬁe Br signal of KBr by . WO 97/%55&13@
PCT/ US96/ 11367 -9- detecting the side
bands as descri bed by Frye and Maciel (Frye J.S. and Maciel GE., J.
Mag. Res., 1982; 48: 125). Approxi mately’ 300 to 450 ng of sanple

packed into a cary - i r S f.OL s h peri ment.
Cher cal shi Tts WS TATE, She AEhS pifits 4of aedliriBRE"ry, erfd B
(tripethylsilyl) Haced (Fayeyf-§i gied Maciely©.B.50 IppMpRI(MRR-ean J. V. and
Stock L.M, J. Mups2;48:1853.., APPLoxtndtEly 300 to 450akifcof SdifpTe t he
solid-state NWR slpa%q;ter&n{] for 10 cryétsailéi ne. Formll] aéo‘J::c\,/i;istati n.

[err] 15 nto a canister-de n rotor was use each

5 experiment. Chemical shifts were referenced to
external tetrakis {trimethylsilyl)silane (methyl signal .
at 3.50 ppm) (Muntean J.V. and Stock L.M., iI. Mag.
Res., 1988;76:54).

Table 2 shows the solid-state NMR spectrum for

lo crystalline Form III atorvastatin.

15

20

25



20

25

PCT/ US96/ 11367
Carbon At om Assi gnnment and Cheni ca
At orvastatin

Spi nni ng Si de vﬁ?@ﬂos%s

209. 3
C25
166. 7

C16

Aromati c Carbons

135. 2
128.9 15
122. 2

10

15

20

25

30

35

WO 97/ 03958

4

Assi gnnent
214. 8

184.9

C2-C5, Cl13-C18, CI9:9%%24,

-10 - TABLE 2.
Shift for Form 1|
Chem cal Shift
5
202. SPCNUSWH%ZZ or
Cl2 or C25

161. 0 (weak, broad) 10
C27-C32 140.1

TABLE 2. Carbon Atom Assignment and Chﬂﬁgf%§
Shift for Form III Atorvastatio™
Assignment Chemical shift
Spinning Side Band 214.8
209.3
202.3
€12 or C25 184.9
Cl2 or C25 166.7
Cclé 161.90 (weak, broad)
Aromatic Carbons
c2-C5, C€1i3-C18, C19-C24, C27-C32 140.1
135.2
131.8
128.9
124.3
122.2
117.2
114.9
c8, c1o 69.8
67.3
65.6
Methylene Carbons
c6, C7, C9, Cli 44.1
40.4
35.4
c33 27.0
24.1
c34 22.1
19.9

Crystalline Form III atorvastatin of the present

invention can exist in anhydrous

hydrated forms. 1In general, the

form as well as
hydrated forms, are

equivalent to unhydrated forms and are intended to be



117. 2 114.9 cg, Cl10

69.8 20 _ . . 67.3

65. 6 Met hyl ene Car bons Ce, C7, (9, Cl11

44. 1 . 40. 4 25

35.4 27.0

o4 1 @ 97/03958 50 1 PCT/US96/11367
19.9 30 Crystalline Form I atorvastatln of the present

i nvention can exi st in anhydrous form as mﬁ hydrated fornms. In
general, the hydrated forns, are 35 eq Fvalent to unhydrated forns and

are intended to b 7 9
PCT/ US96/ 11367 %compassed w:.)é\glg 'él?é égope of the f{esent lnvenr‘&:l(?rﬁ)'asse d

within the scope of t{feppaessnti ipeertipp also providesTdcpypeaamifor

i nvention al so prenéd Qﬁfep&rﬁt@.@ﬁs?ff@fystallnieh&"cﬁireualtaht@flvﬁtaﬁﬂtﬁt al | Ih neh
Form I Il atorvast rls S ofviast,atin to a hig
5 .relative hu %H‘?y unﬁg'sggnulflon |cﬁE %a%%% 8% aiistalllne Form
11 atorvas®atinrelative humidihy ppder s@mom%wblehdzxe ich FormIIl

of crystal Idz@%ﬁthrl\ﬁ@smkmnnﬁ desreibyaiohe enpirically

determned and it is qly ROSSLR! 8581 A s Bt Wich Form 11T of

crystalline atorvastatin is formed may be empirically

determined and it is only possible to give a method
10 which has been found to be suitable in practice.
Thus, for example, when the starting material is
Form II of crystalline atorvastatin disclosed in
concurrently filed United States Patent aApplication
titled "Crystalline [R-(R*,R*)}-2-(4-fluorophenyl)-fB,8-
15 dihydroxy-5-(1-methylethyl)-3-phenyl~4-{(phenylamino)
carbonyl] ~1H-pyrrole-l-heptanolc acid calcium salt
{2:1)" commonly owned, attorney's Case Number PD-5250-
01-FJT, Serial Number
Form IV atorvastatin are also disclosed in this

(Crystalline Form I and

20 application), the desired Form III of crystalline
atorvastatin may be obtained by exposing the solid to a
relative humidity of 95% for 11 days.

Crystalline Form II atorvastatin may be prepared
from amorphous, a combination of amorphous and

25 crystalline Form I atorvastatin or crystalline Form I
atorvastatin. Thus, for example, when the starting
material is amorphous, a combination of amorphous and
Form I, or crystalline Form I atorvastatin, the desired
Form II of crystalline atorvastatin may be obtained by

30 suspending the solid in methanol containing about 40%
to about 50% water until conversion tc the required
form is complete, followed by filtration.

Crystalline Form I atorvastatin may be prepared by
crystallization under controlled conditions. In

35 particular, it can be prepared either from an agueous
solution of the corresponding basic salt such as, an



10 whi ch has been found to be suitable in practice. Thus,

for exanple, when the starting material s Form Il of crystalline
atorvastatin disclosed in concurrently filed United States Patent
Application titled "Crystalline

[RR(R*,R*)]-2-(4-f]| uorophenyl)-[err],[err]- 15 ,

di hydr oxy-5- ( I- f"ﬁ%ﬁset hyl ) - 3- phenyl -4- [ (phenyl am no)
carbonyl)-1H pyrrol e-1- heptanoi c acid cal cium salt (2:1)" commonly
owned, attorney's Case Nunber PD-5250- 01-FJT, Serial Number
(Crystalline Form1 and Form |V atorv&Statin are al so disclosed in

this 20 appl i cafq , Lre 0] ofy ¢ al | ]

atorvastatin may %ié*% ar neg' %;?}i]'e:k gg?n%%i%’ol%lﬁo%}né nggss:%%x‘\,at ive
humidity of 95% fepdiumgand the like; ammepiaiqn [@mamisensaltatorvastatin
may be prepared preferdBld) aie’ BBALS Sal©ByY ddidlocdl of "R @Desumnd 25
crystalline Form|_atorvastatin_or crﬁtfl I |?r§[ Form | %t rvastatin.
Thus, for exanpl e&2thePiHh a8y afPFgrampie. dim peekatapad dRe o

conbi nati on5of anbilpholex dd suspendiferamerphous aforaabiabifkotmwater.
atorvastatin, thergdesddeihi, the ub0'&E !4 WardHALR! ldoRBoRb @AY aSIA ids Ty be
obt ai ned by 30 Suﬁ“?’?ndl ng thg solid jn t hanol contlal ni about 40%

to about 50% wat FOXIMTARRYSHY & PBRT 1 AR, o fRT sFample m % Fhpl et e,

foll owed by filtriheokhike, is preferr&lystalline Form| atorvastatin may be

PCT/US96/11367

prepared by Cr Vel domp@ub@NoE Nded SAUBLHY 1189 en@28h! ELNSe I N 35
particular, it can be IEﬁr{gpar ed either from an aqueous sol uti on_ of
t he corresi‘)gndi nPFRIed and efpfnigtergd in a wide varjpry9fHREml and

PCT/ US96/ 11367 parenteral dosage forms. Thus, the tPmpound of tH&ali netal
salt, for exanpl grddddt URveRRiBASLMM be administered by injection,

that is, intravenously, intramuscularly,
intracutaneously, subcutaneously, intraduodenally, or

i5 intraperitoneally. Also, the compound of the present
invention can be administered by inhalation, for
example, intranasally. Additionally, the compound of
the present invention can be administered
transdermally. It will be obvious to those skilled

20 in the art that the following dosage forms may comprise
as the active component, either compounds or a
corresponding pharmaceutically acceptable salt of the
compound of the present invention.

For preparing pharmaceutical compositions from the

25 compound of the present invention, pharmaceutically
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 orx

30 more substances which may also act as diluents,
flavoring agents, solubilizers, lubricants, suspending
agents, binders, preservatives, tablet disintegrating
agents, or an encapsulating material.

In powders, the carrier is a finely divided solid

35 which is in a mixture with the finely divided active

component. :



sodium and the |ike; ammonia or an ami ne salt; preferably, the

sodiumsalt by addition of a cal cium . salt, such as, for exanple,
calcium acetate and the 5 | i ke, or by suspendi ng anor phous
atorvastatin in water. In general, the use of a hydroxylic

co-sol vent su for exanple, a lower alkanol, forpexadRl

nmet hanol and GJb;"ﬁmstﬁhe like, is preferred. The corrpoung’ of the
present invention can be 10 prepared and administered in a wide variety
of oral and parenteral dosage forns._Thus, the conmpound of the
present invention can be adm nistered by inAféction, that is,

I ntravenously, intra C XN %Iq S Y,
i ntraduodenal 'y, or 1 Lua%rlr?%{:rstgerl t%cr:léﬂf% o ?’%emé%g&%%%; he
present i iRt hagidnge Grﬁlﬂﬁ’%-'f%#’éd Wdimapﬂpeﬁti%rin

exanpl e, int ranasmkimbwqmipwahbus AR® confitedl Ah the shapdcagd esent
I nvention can be &dﬁgrus%lh transdernmally. It will be obvious to
t hose skilled 20 art that the foll ow ng dosage fornms may

comprise 5 as t h&hg Foydersnpadctablehs muefegapdyngentrin from

cor respondi ng phatmwtﬂaahbyaaaaepéebé&ysadérdﬁnﬂ BE the actﬁ&rpound of
t he pr esent inventi

or har maceut |
conposi tions frorﬁ?‘{%’% Sultﬁlp’ziﬁn‘éan?{?:ﬁe pres nﬁ%n‘f‘?‘r °nate'
phar maceut i cal | y magnesiage gteaphtecarrier sswlbéa@itpnev pettinor || qui d.

Sol Ih dtform prepa{&éﬁ% ) Hade, pg&ﬂ@efn, t%f&geicanthl, metHiriJ:érl]a@ﬁ%J,' es,
cachets, syppositories e nul es solid carrier can
be one or gg %l'ﬁ'h meﬁBY%ﬁgﬁg@i%ﬁes’o g‘eﬁFfJ&% nfa¥, ©o

flavoring agents btstdtexbl largethe Likei c s, tegms fprepagation” lagent S,

bi nders, preservajiy, é}fde& 3y ‘iheih&é”#ﬁ&lrfévﬂﬂﬂauoﬁeofaﬂﬁ Ot Set

encapsul ating materia carrier a f| nely
di vi ded solid 35 SomR@Htch With ﬁnﬁaﬁf%%?’en%“laﬁﬁrﬁé‘lf F‘ﬁef‘y"%ﬂéd active

conponent . ) providing a capsule in which the active component, with
i5 or without other carriers, is surrounded by a carrier,
which is thus in asscciation with it. sSimilarly,
cachets and lozenges are included. Tablets, powders,
capsules, pills, cachets, and lozenges can be used as
solid dosage forms suitable for oral administration.

20 For prepéring suppositories, a low melting wax,
such as a mixture of fatty acid glycerides or cocoa
butter, is first melted and the active component is
dispersed homogeneously therein, as by stirring. The
molten homogenous mixture is then poured into

25 convenient sized molds, allowed to cool, and thereby to
solidify.

Liguid form preparations include solutions,
suspensions, retention enemas, and emulsions, for
example water or water propylene glycol solutions. For

30 parenteral injection, liguid preparations can be
formulated in solution in agueous polyethylene glycol
solution.

Aqueous solutions suitable for oral use can be
prepared by dissolving the active component in water

35 and adding suitable colorants, flavors, stabilizing,
and thickening agents as desired.
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- 13- In tablets, the active, conponent is mxed with the
carrier having the necessary binding properties in sui tabl e
proportions and conpacted in the shape and size desired. 5
Igseg?mders aq@ogﬁabﬁgs preferably contain from two or Jendhéid

y percen active compound., Suitable carriers are
magnesi um car bonat e, nagnesiun1stearate talc, sugar, |actose,
pectin, dextrin, starch, gelatin, fcanth met hyl cel | ul ose, 10
sodiun1carboxynethy|ce|Iulose a |OMInE|tlﬁg wax, cocoa butter, and

the Iike. The term"” prﬁ&@é&ﬁé(ghiééi510%§ shﬁ%ﬁﬂﬂ&df$£’éfﬁi‘ﬂ§%133

farmul ati on of the active encagsu at 1 ng naterlal as a
carrier pr oPR PnBYadk%RB’Eﬂ’@Q ﬂ‘%lféﬁeg-ﬂedh‘& & %&WPWPF 15
or Wi thout other garwhtés, with idosuzda@dteyialcasii¢leras naturaliogh i s thus

I n associ ati on “”t9n££et§% Awé|3§esﬁqs m&@ﬁﬂf&élf@ﬂ%é zeqﬂﬁﬁmgre I ncl uded.

Tabl ets, powders, , cac ozenges can be used
as sold d dogagbomwledml@smr apfaptheri we Ll Tnavon suppending
For preparing suppgeht®lies, a low nelting wax, such as a mxture of

f d gl d f d
ot ve' comonent s Re5 iEiaded ane A4, 505 SRR ot Bt g

The nol t enalenboeerded Mo the conyeried, psherely rhefa® use,céaveni ent

i i zeddrr?l ds, allowgguie mipﬁxs&d raltglopley £b@ oral a&midilifination. sSuch

i qui or repakat i ops.incl ude .sql uti S enS|ons retention
enenas, (r}‘]ogrml s:j'g 18 %oms 1nclu%)?a qﬁéﬁio &t o?sévé? ezfonbsr’op ene g@zcol
sol ut i ons For 3oemu1§a¢@mt erﬂteammﬁtlpnqm@w prapaia,i dms adda

formulated in solublenelibﬁﬁﬁgxushgayéﬁgthﬁbgagaﬁﬁgmxﬁlavors, sol uti on.
the active componBRiHhtET%: b fera qeiatidfal aad sHEBAL . nY s Fravor s,
st abi li zi ng, swegheners c bisnersagds, s thi cen¢rsd solubilizing

15 agents, and the like. _

The pharmaceutical preparation is preferably in
unit dosage form. In such form, the preparation is
subdivided into unit doses containing appropriate
guantities of the active component. The unit dosage

20 form can be a packaged preparation, the package
containing discrete quantities of preparation, such as
-— packeted tablets, capsules, and powders in vials or
ampoules. Also, the unit dosage form can be a capsule,
tablet, cachet, or lozenge itself, or it can be the
25 appropriate number of any of these in packaged foxrm.

The quantity of active component in a unit dose
preparation may be varied or adjusted from 0.5 mg to
100 mg, preferably 2.5 mg to 80 mg according to the
particular application and the potency of the active

30 component. The composition can, if desired, also
contain other compatible therapeutic agents.

In therapeutic use as a hypolipidemic and/or
hypocholesteroclemic agent, crystalline FPorm III
atorvastatin utilized in the pharmaceutical method of

35 this invention is administered at the initial dosage of
about 2.5 mg to about 80 mg daily. A daily dose range
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- 14- Aqueous suspensions suitable for oral use can be

made by di spersing the finely divided active conponent in water with
vi scous material, such as natural or synt hetic guns, resins,

met hyl cel | ul os Lum 5 car boxynet hyl cel | ul ose, and ot her wel | - known
suspgndi ng s"’%’%’e‘*ﬁ yAI SOyI ncl uded, are solid 1}%96{11367
preparati ons which are intended to be converted, shortly before use,
to liquid form preparations for oral adnlnlstration. Such 10

liquid forms include solutions, suspensi ons13and ermul si ons. These

pr eparati ons nmay ad 0 to.the a tive.conponent,
colorants, fl avorsCP %r&t 2st a't')‘gllgéen%?m-bu%q &% isaP ?H‘%‘F a[@’%at ur al
sweet eners, di sper@tﬁms it BOWREATY smafsdmmamzqdwglepsndinagmms thend t he

i _kte- ; f ﬂamh ; @eatl €Re 5&@1@&?} [0 b&vaiféfréblj%hé N ed it
uni osage form G repara subdi vi ded into
unit «doses cont ai n‘f‘ﬁﬁﬁ %Fnhf’ PR, cﬁﬁ*]&?‘ﬁ EEUBPURY being \ e
conponent . The uniempieysge 2Determimatiom dft theppoiopgrddpsaparfus an, t he
package co a@ﬁmdma@ %%saei&&aﬂs Iv&mﬁnofthlaf @Ri\iﬁtéprthé%bc as
packeted tablets, suI gr ers | Vi.al npoul es. Al so,
the unit dosage fd é Eﬁg‘g?ﬁdé "tiattﬁﬁ é’f‘thcﬁ‘l‘ﬁ'ﬂe]ter slosagssnge

itself, or it can mqlh@r%lessapbammh@taptmmedosb efiytled ddmgsmnd

packaged form ThereafterThEhQU@tS‘é é/ o ﬁﬁtr'e‘égeﬁoﬂyoglﬁ{El Oigmc.@réﬁﬂa'nttsdose
prepar at i onjzémy be vari e adj usted. fromQ

preferably mg 80 SBEWEH‘ REfert H'E‘der gep&i’-??@&?%n‘%ﬁ)ﬂlﬁ cation
and the potency ofrddameahtlweIBBOnveWLelﬁhe tdBalcaapDsiddsiyes day | f

desired, also be divided and administered in portions during the day
1f desiread. _
The following nonlimiting examples illustrate the
15 inventors' preferred methods for preparing the
compounds of the invention.

EXAMPLE 1

[R-(R* ,R*)} -2~ té_Eanm.phgwl.)_ﬁ_Mihzdmxy_L

20

A mixture of (2R-tramns)-5-(4-fluorophenyl)-2-(1-

methylethyl)-N,4-diphenyl-1-[2~(tetrahydro-4-hydroxy-6-

25 oxo-2H-pyran-2-yl)ethyl] -1H-pyrrole-3-carboxamide
{atorvastatin lactone) (United States Patent Number
5,273,995) (75 kg), methyl tertiary-butyl ether (MTBE)
(308 kg), methanol (190 L) is reacted with an agqueous
solution of sodium hydroxide (5.72 kg in 950 I.) at

30 48-58°C for 40 to 60 minutes to form the ring-opened
sodium salt. After cooling to 25-35°C, the organic
layer is discarded, and the aqgueous layer is again
extracted with MTBE (230 kg). The organic layer is
discarded, and the MTBE saturated aqueous solution of

35 the sodium salt is heated to 47-52°C. To this solution
is added a solution of calcium acetate hemihyérate



contain other conpatible therapeutic agents. I n therapeutic use

as a hypolipidem c and/or hypachol esterol em ¢ agent, crystalline Form
11 atorvastatin utilized in the pharmaceutical method of 35 this
invention is admnistered at the initial dosage of about 2.5 ng to
about 80 dai | y dose range WO 97/ 03958

PCT/ US96/ 1136%%!‘7[03&8 - 15- PCTGPoeaE¥ht 2.5
ng to about 20 ng is preferred. The dosages, however, nmay be varied
dependi ng upon the requi renents of the patient, the severity of the
condition being treated, and the conpound ’l}&'ng 5 enpl oyed.

Det ermi nation of tﬁtﬁ W ﬂ%@%&%eﬁ%nawaﬁr (4P, CBLaL EIYAION I

within the skill 'S 1INl ed wth
smal | er dosages 30 m n"’xﬁr‘ﬁsch Ihe %ﬁ“?ﬂa#tﬁﬂ?@?& Wr#a"ﬁh Go§éu§¥Yt¢i%

conpound. ahsmnﬁere Flo® doaaeevastamf qasad kl@yiﬁrrmhlnlmarmnts 10

Convent oncer t he T3 o LmiERRoL1C sRREETANS adhirson o PRETEIGIE o o
in porti ons5duri n%;;cﬂ?é'-%&?lution- i ﬂ‘haelsix@ere is then heat&@etdol | owi ng
nonlimting exanpsessidd tf&tﬂ&&:eléastlio mmuﬁaéelatrﬂr Ehel' 8681&£§Gdet hods for

reparing the f thean

I[I%XABPLE % J[% %%#%ezm?ﬁtﬂrﬁo}%p %ﬂred'[gFFPefleW“fh(ﬁ hydr oxy- 5-
20 (1- met hyl esohution efewpites- [ 3pAchy |and metbanodnylF0 k) followed
pyrrol e- 1- hept anagy Grad@ird (asH g2l CeHE Se1ia (FOEPikd at 60-70°C under

10 vacuum for 3 to 4 days to give crystalline Form I
~ atorvastatin (72.2 kg).

EXAMPLE 2
- % * - - - - - -l - -
15 -3- -4- -1H-
pyrrole-l-heptanoic acid hemi calcium salt (Form IT
Atorvastatin)

A mixture of amorphous and crystalline Form I
atorvastatin (100 g) was suspended in a mixture of
20 methanol (1200 mL) and water (800 mL) and stirred for 3
days. The material was filtered, dried at 70°C under
reduced pressure to give crystalline Form II
atorvastatin.

25 EXAMPLE 3

30 Form II atorvastatin {(Example 2) is rotapped
through a 50 mesh screen onto a 100 mesh screen and
exposed in a humidity jar to 95% relative humidity for
11 days to afford crystalline Form III atorvastatin.



At orvastati n) A mxture of (2R-trans)-5-(4-fluorophenyl)-2-(1-
nmet hyl et hyl ) - N, 4- di phenyl - 1-[ 2- (t et rahydr,o0- 4- hydr oxy- 6- 25

Qx0- 2H pyran-2-yl)ethyl ]-1H pyrrol e- 3- car boxam de (atorvastatin

| actone) (United States Patent Nunber 5,273,995) (75 kg), nethyl
tertiary-butyl ( MTBE) (308 kg), nethanol (190 L

with an aqueovggb%hs sol ution of sodi um hydroxi de (5.72 kg):ch’a@&g%

30 48-58[err]C for 40 to 60 mnutes to formthe ring-opened
sodiumsalt. After cooling to 25-35[err]C, the organic... ----- Fayer i's"'"'

di Scarded, and the aqueous |ayer is again ~17- extract ed “Blm
us

kg). The organic layer is di scarde&au?&d t he MT
solution of 35 the sodiumsalt is heatée 47-52[ er

sol uti on IS added a solution of calciumacetate hem hydr ate
WD 97/ 03958 1. rystalline Form III atorvastdiil da¥hyl38¥es

- 16- (11.94 k d| ol.ved i.n wat 4 0 L over | east

30 minutes. The nixtur %é a\miﬁegl rfllh%f%dllowmg é‘r‘ﬂ‘?al line Form
| atorvastatin (1.1 kgprpvndqxl dififrastion pattexmdedpresaschdmoltermboef| y
after addition of the ﬁ?é%ﬂ‘md-%pacm%‘?t ghe Soladiwy. 1nt£%%1%é&“&§tﬁs then

heated to 51- 57 err f or t 1 utes and then cooled to
15-40[err] C. The m xt Js“cérji"["i mnﬁxhsg %%1 neasured ugipg: Cuy of

wat er (300 15 and netk%ﬁﬂﬂaﬂihh} L) followed by water (450 L). The
solid is dried at 60-70[err]C under 10 vacuum for 3 to 4 days to give
crystalline Form |l ataorvastatin (72 2 kg)
Relative
20 d Intensity
(>25%)
4.123 21.4140 49.20
4,993 17.6832 30.82
10 5.768 15.3099 28.69
7.670 11.5173 25.49
8.451 10.4538 100.00
15.962 5.5478 32.59
: 16.61% 5.3298 62.34
i5 17.731 4.,9981 49.29
18.267 4,8526 45.12
18.870 4.6989 39.52
19.480 4.5531 36.59
19.984 4.4393 70.34
20 20.294 4.3722 69.54
21.105 4.2061 37.39
21.670 4.0976 36.50
23.318 3.8117 38.63
24.405 3.6442 65.54
25 24.967 3.5635 27.20
! 25.397 3.5041 33.75

2. Crystalline Form III atorvastatin and hydrates
thereof characteriged by the following solid-state



I[Efa(rAm_,E[grr]-di h[yg} gglgzl!_ié(ll_ﬂ-lrjrg: Ecleg%llhgfl) 3- p mtm \g“l““““”““‘

[.(phenyl am no) car bonyl ] - 1H pyrrol e- 1- hept anoi ¢+ aci Tium
salt (Form 11 At orvast ati n) A m xture of anorphous and
crystalline Fgg, atorvastatin (100 g) was suspendedy} L3t ur e
of 20 met hanolmszslszoo m.) and water (800 nlL) and stirred bPlugstszﬁ%tr
days. The material was filtered, dried at 70[err] C under reduced
pressure to give crystalline Forml]I torvastatln 25
EXAMPLE 3 [ R(R,R)]-2-(4- quoropheJhyI) [err],[err]-di hydroxy 5-
(1-methyl ethyl)-3- phen¥3c4nu&ié&¥”ﬁﬂ§§@t&9)Eéégﬁﬁﬁﬁé spectrum wherei
1H- pyrrol e- 1- hept anoi CSﬁCI d C%(CI um sal t ég At orvast atin)
30 Form | | FRETE | TR 47 PEPESS S r’o‘?a&ﬂf&f per mil{foBigh a
50 nesh screen onto a 100 rresh screen and exposed in a humdity jar
to 95%re|at§vehss 1]
atorvastati n. >_Jumen -0 02058 Chemical shift
PCT/ US96/ 11367  SP}pning Side Band CL 2SS 1.
Crystalline Forml1Il atorvastatin and hydrates 2049t Ber eof
characterized by the follow ng X-ray powder diffraction pattern
expressed in terns of the 2[err], d-spaci ngs,2 2nd rel ative
intensities with €12 or ¢25 a relative Intensity of >2b%gaegsur ed usrtng
Quklerr]l 30 T3 orczs 166.7
c16 161.0 (weak, broad)
Aromatic Carbons
€2-C5, C€13-Cl18, Cl19-C24, C27-C32 140.1
' 135.2
15 131.8
128.9
124.3
122.2
117.2
20 114.9
c8, ci10 69.8
67.3
65.6
Methylene Carbonsg
25 c6, ¢c7, ¢9, Ci11 44.1
40.4
35.4
c33 27.0
24.1
30 C34 22.1

19.9




5 radi ati on: Rel ati ve

20 d Intensity . )

(>25% : 4.123 “

4. 993 17. 6832 30.82 10 \\ \ \% ﬁﬁ 15. 3099 gg.gg
7.670 11. B1% 25. 49 WS 8. *51 1 136300
15. 962 5%’4??@3“8 32. 59 16. 619 i@@g’é

62.34 15 17. 731 4. 9981 49. 29

18,267 4. 8526 45. 12 _,o. . 18.870 4. 6989

39. 52 19. 480 4. 553} 36. 59

19. 984 4.4393  a 110201 2% 4, 3722

69: 54 E%?%ﬁﬁgguti?aldf%ﬁﬁﬁf 3 ,3?33@ e forn b

21.670 4.0976  tabieks comprising crystallipe Bopgm IIT 3 g117

38. 63 atorR4st8bin as defiddd in cd2imd412bn admixture

24. 967 3.5635 720 041

Sa 78 3 cr;g%ar?. leagt one phammaceutifdily acceptaind)’

t hereof cha?act eri zed SFFiPREDEQ] #Wﬁf&'—rs@’? d’-a§F&F€ V\D 97/ 03958

PCT/ US96/ 11367

4. A pharmaceutical composition in the form of
capsules comprising crystalline Form IIX
atorvastatin as defined in Claim 1 in admixture
with at least one inert pharmaceutically

- 5 acceptable excipient, diluent, or carrier.

5. A pharmaceutical composition in the form of a
powder comprising crystalline Form III
atorvastatin as defined in Claim 1 in admixture
with at least one inert pharmaceutically

5 acceptable excipient, diluent, or carrier.

6. A pharmaceutical composition in the form of
lozenges comprising crystalline Form IXI
atorvastatin as defined in Claim 1 in admixture
with at least one irert pharmaceutically

5 acceptable excipient, diluent, or carrier.

7. A pharmaceutical composition in the form of
suppositories comprising crystalline Form IIX
atorvastatin as defined in Claim 1 in admixture
with at least one inert pharmaceutically

5 acceptable excipient, diluent, or carrier.

8. A pharmaceutical composition in the form of
retention enemas comprising crystalline Form IIIX
atorvastatin as defined in Claim 1 in admixture
with at least onre inert pharmaceutically

5 acceptable excipient, diluent, or carrier.



- 18- 13C nucl ear nmagnetic resonance spect rum wher ei n

chem cal shift is expressed in parts per mlli Assi gnnment
Chemical Shift Spi nni ng Si de ﬁ“‘“““‘““‘ ml“\“\ 214. 8
209. 3 202 3 Cl2 or
C25 184. 9° 10 C12 or

166. 7 WQ geoss 161. 0 (weakpcf)ro”ﬁf
Aromati c Carbons C2-C5, C13-C18, C19-C24, C27-C32 140. 1
135.2 15 -20- 131. 8

128.9 124. 3

}_]2,3, S cs, 9@10 A method of treating hyperlipidemial %1162820

67. 3 hypercholesterolemia comprising admjmigtering to a
Met hyl ene Carbons 25 host tsufferitd, thétefrom a therapeutically 44.1
40. 4 : ; . C33
270 effective amount of a compound acco?c%ﬂ.-ﬁg 58 34

22. 1 5 Claim 1 in unit dosage form.
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7. A pharmaceutical conposition in the form of suppositories

conprising crystalline FormllI| : , atorvastatin as defined in Claim
1 in adm xture with at | east one inert pharnaceutically 5
accept abl e excipient, diluent, or carrier. 8. A pharmaceuti cal
conposition i ? rm of retention enemas conpri gj

crystalline F&éﬂ I 2 atorvastatin as defined in C g#'ﬂﬁﬁ"f‘#"
adm xture with at | east one inert pharnaceutically 5

accept abl e excipient, diluent, or carrier. - WO 97/ 03958

PCT/ US96/ 11367 , - 20- 9. A nethod of
treating hyperlipidem a and Zy{@erchol esterol em a conpri si ng

adm nistering to a host suffering therefroma therapeutically
effegtive amount of a conpound according to 5 Claim1l in unit

dosage form
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