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MUTUAL PRODRUGS OF AMLODI PI NE AND ATORVASTATI N Thi s inventi a[ to
2z rmutual prodrugs of am odi pine and atorvastatin, pharmaceutically acceptable
acid addition salts ther’ , pharmaceuti cal conposi ’)ns t her eof and
met hods wo ows3298 such pr®rugs and conpositions to tryeat PSTHROIU35
suffering from angi na pectoris, atherosclerosis, conbined hypertension and
hyperlipidema and to treat subjects presenting with synptons of cardi ac
ri sk, including humans. BACKGROUND OF THE | NVENTI ON The conversion of
3- hydr oxy- 3- net hyl gtutaryl -coenryme A (HMG CoA) to 10 nevalonate is an
early and rate-limting step in the chol esterol biosynthetic pathway. This

step is catal yzed by_t ) t i.ohi bit HMGt JOA
reduct ase from cat@WQFﬁSWéﬁ‘églr\ﬁE%@ﬁg@ gﬁ@t{\%{s‘gi@hy e

col l ectively potmii inveptibr rélawertoNghuB @R Hrédrudy of sasddibing aral slorvasthitine| osed
,in U S Patent No. _5,@73, 995, whjch is 15 incorporated herei ng!tg))\é reference,
i s current |Rpageaceulicallyiacreripble agidaddiopsalts,ingifol pharmaceulicy) comppsitions

cal ci um i s \gerg@l 864 Ini@hod<P BPRking i $ifch ProdRigh dndoEorhPsitiond. to edt Usiibjecky)
,atorvastatin calciumis a potent lipid |owering conmpound. The free

<car boxy5i c sitlering JrOMoRNGN8r PESIPHS. rAtRerPSTeiosis.c FOMBINGT: | RyPgaeRsiRd | afd one of

the fornul g‘yperﬁ%' éiaVBhE o2h6 WiR;E&s 7&8?&:ig%wm B OB Icdrdidc. risk! OH

and is disclosed 1n U S. Patent No. 4,681,893) which is incorporated herein

by ref er endrcludng ls#M@sae and rel at ed di hydropyri di ne conpounds are
di sclosed in 5 comonly assightgesROBND BFAME NVENTIONZ. 909, which is

incorporated herein by reference, as potent anti-ischem c and
ant i hypert ensi v&hegeenversiato ehhhydraxyss-sesiyightaryl-ceangymend. HMGL 310 whi ch

ant os 959 o o uhi
cal (39 S0 RYRRAEE R oy BRS RGN ing 8 ARG EncEUER) BoSmAGI AR, o1 at ¢

salt (al'so terne . Al odi pi ne and an od] esyl ate
are pot ent Thisctépisgatahzed by therbarymme HMGreoR redustaser Statins ishibih HMG-CoA

anl odi pi ne Fm [Pol] aSKhendidier dhagstiid 8@ bdledfe h€ acid
addi tion s?a'l S gg f?rﬁ%ﬁ?@iaﬁ‘gaﬁgve uteﬁé}gyAgrsﬁan'flgﬁypertens! ve géﬁ?sgand as
ant i i schenilipid fyeening agemtsodi pi ne and its pham-aceutically acceptable acid
addition salts =53 WolY:To B Ypaeai $ieds b i :
5,155,120 as ha\%lﬁoﬁ“égét}%ﬁ i%tby In tsﬁ_gb?‘raggﬁnrrgh@f o?@goggest'ﬁe’gﬁgart&?‘aﬁ)ur e.
A odi 15 ne incomppraied hereindhy retarence, isptuirently seid g hipdac -andAasde fammlanas t he
fommul a CH-J Atherosclerosis is a condition characterized by irregularly
distributed |ipid deposits in the intima of arteries,_including coronary,
carotid and peripherdl arteries. o}

OH 2
g /\j“\)\)\ o ca

Atorvastatin calcium is a selective, competitive inhibitor of HMG-CoA. As such,
20 atorvastatin caicium is a potent lipid lowering compound. The free carboxylic acid
form of atorvastatin exists predominantly as the lactone of the tormula
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20 March 2003 WD 00/ 73298 rcrnsooi 003~3 At herosclerotic COERﬂ?%% Qggﬁt
di sease (hereinafter ternmed CHD') accounts for about 53% of H t
attributable to a cardi ovascul ar event. CHD accounts for nearly one hal f
(about $50-60 billio of the total U S cardiov ul ar Fq@ ?Pﬁ

expendi WOre88329Bd abo 6% of the overal natlonal medi ca each year.
Despite - 5 attenpts to nodify secondar$ risk factors such as, inter alia,
snoki ng, obesity and | ack of exercise, and treatnent of dyslipidema with
dietary nod' rfication and drug therapy) CHD renmains the nbost common cause
of death in the United States. H gh | evels of blQod chol esterol and bl ood
| i pids are conditions involved in the onset of herosclerosis. It is-weal
known that inhibitors of 3-hydroxy-3-nethyl gl ut | 10 coenzynme A reductase
(HMG CoA reductase) are effective i nMeoweri ng evel of bl ood plasna
chol esterol, especially | ow dengé |'i poproteiln chglesterol (t~L-C), in man
(Brown and Gbldsteln) New Engl and JQur na f |ﬁQ)H1981 305, No. 9) '
515517). It has now been estab0i sheg at | owering LDL-C | evel s affords
protection from coronary heart : e.g., The Scandi navi an
Simvastatin Survival St 5 GFoup: gd trial of chol esterol

| owering in 4444 patie fli sease: the Scandi navi an

Si mvastatin Survival St 4S)) |amset, 1 44, 1383 89; and Shepherd)
J. et al.) Prevention of coronary, di séase \ﬁth pravastatin in nmen
wi th hyperchol esterol em a, New EMg g Journal of Medicine, 1995) 333)
130107). 20 Angi na pectori S is a severe constri cting pain in the chest,

ft dia f j the |eft
arm O t eRPAG Ve, B LS ERRHL NG, ‘hinie i I heblrded 8 Bl Ty
caused byretenencmry d| sease. Currently the treat rrent of synptomatic angi na

tori i i  fi tl . t { I t Us. .

ati ents who pRELePg EA Hpteangroryint o SBRENIGS, 1B, ABiesed, n

1;3 [r e&\u@t I tyorhmatyeaismg' niéd EAS.gPataht mmémt avhidhl @Ainquiaraedsheiﬁhﬂ bynder go
or other sur ur es ned, t o ectaris

frequent | ffqﬁfﬂ?ﬁ' i rP@Se'&‘&'?&’ﬁc VRS VP% F’gé?@ﬁﬁ‘g PEYORSsi s may
be man: f e?ts‘.dPgehh:«:t 41,879,36mowh|chleisnhpdtsvpblaiaf hiereie b_yesqiec;mfet discloses
angi opl as |nue rauna or as,l.ong termprogr | e, .
 her oot R AL B Rngls AR 49 80 fbrisgl SBEbE BRHleE) abfipine.epe
segnent s. a?ilngnpﬁwmsfyme iate fiﬂeagmdabhg ﬁ)st;agghhmnpebﬂmel blockers) \Ae?ucﬂe use of
a nu r of dnrgs, fregquen S inatio re, o e
foll gt)ae ng afniooip ?aBg?‘SB'BF SER é?tg)arﬁi "g‘ﬁ rt@?%?m'%'gui\‘#gﬁtgﬁﬁo c'%?%%’ﬁ S.

Most, if saits af bmlm:hpmbelmmpamlt;emssantﬂrqrpemmsweeagws varidh aa  amtjisatheintover i ng

?’%?’In} nglﬂv%t% @g@ﬂq@g&r&gd‘s%}‘%ﬁgterol Fﬁ’j"%%’%{&m Zes pa%/)p hg,'\%ngq >

exi sting disclosearin mlmoylydasgaee UhS. Rateptbibab, 165420 asehanving tjlitpdytieessi ve

managenen f i pin ept rdi.al ischem a
in pati en{'gﬁmef‘ﬁ °§x%‘%’}qeaﬁl."§| hﬁﬂﬁl %ﬁ ?}rﬁlﬁi Emsyg?gjéaﬁ% ﬁ cq%?rg@ &i %er al
Resi stsancNow_agc"’afmbumhamhgbbmﬂames 5 the rate pressure product and
thus nyocardi al oxygen demand at any particular level of exercise. In
patients with vasospastic angi na pectoris, an odi pine has been denonstrated
to block constriction and thus resgore nyocardi al oxygen supply. Further)
anm odi pi ne has been shown to jpcrehse C i gen supply by dilating
the coronary arteries. 10 Hy P‘b } r&ﬁeﬁé&‘:ﬁ'& Xists with
hyperlipidem a and both are cong{derfd to be major risk factors for
devel opi ng cardi ac di sed@d:Qul tiAqt el I ée)u&w&“an adver se

22
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- Atherosclerosis is a condition characterized by irregularly distributed lipid
deposits in the intima of arteries, including coronary, carotid and peripheral arteries.



cardi ac events. This clustering of risk factors is potentiaggy duR8b83a
common nmechani sm Further, patient conpliance with the mana ﬁﬂ I

s hypertension is generally better than patient conplignce with
hyperlipidema. It woul erefore be 15 advant ageo@ggf of dgﬁﬁk ﬁ to have
a singl WQ®WEBAPy whi ch treats both of these conditions. ronary heart

. disease is a nu~ifactorial disease in whtch the incidence and severity are
affected by the lipid profile, the presence of diabetes and the sex of the
subj ect. Incidence is also affected by snoking and | eft ventricul ar

hypertrophy which 20 is secondar ertensi on an n reduce
t%g ri skpo% '?%Ilﬁﬁ’\%fﬂ’c Ilﬁ‘éVQF'?'Yg‘Pg'é as?wqp?"?mé‘%’f"egﬂt E?IB) Iﬂg lllj‘?f Ht i lrJe

ri sk spect 5463 of 8N desmETtributAbiBEG! £ REHdisvabElifT sveht. | CRDL dcalftshidK Pehdy | ed to
demonstrate full normalization in cardiovascular nortality due to coronary

heart di seg8@-halfr §aRqutnH5QHEP 1 biligs) e Sf e 1843ht Uidsi Ea'F"HM‘I“’tﬁ”laér dealihcaeg j ent s

» W th and wg uFé%rﬁtﬁéMo@rélﬁbYtﬁ'é rast ﬁaﬂs.sar%daaeba%aEh%apf Despite _
~cardi ovascular norbidity and nortality. The Fram ngham Heart Study

ongoi ngb pr 8p@etsi tpemadifiti jecondar fisk ra suchhasefler gl seking. toﬁaﬁf%éﬁq ain

v ri sk fact oggyC I RGN ¥n
~d: sease. (g%e ﬂ/ne;%‘?cné@%?eﬂﬁ%ﬂl% dagfpé&gﬁﬁg \Mﬂgg%ar)g@o%?li) 91 G Qﬁd These

factors i nthesepya§&iD trenaies thetrenst copieoreeause of death isi the Mnged States.t v
l'i poprotein 30 %IIIevIengwI,IogaIéﬁ&@kfesolbéna%&nﬁﬁ%%goorwn%s%fveamIrIé"@l)
a car

gl ucose intoler Iac enlar genment t ventricular hypertrophy
on el ect r oonsel Dbgmmscbcm dt isiwejt Iamvor thehhhlb@pml ohhydrogn3-ohatbylghtaryty ) .

oot ot 10. 1 SRR ARG AMER70A feflfidte) i e Tl Rochn pr%éé’@LbIa.ty of

car di ovaschioad pdaaemﬁ sholgstermb eﬁp’eenﬂy iew idensity ipapratein cholegteral/{EBL-QPIB WO
001 73298~ LTI APRRch NEUASHASRS Sy BodeRil 2565

partici patf'ﬁl ram ngh e corohary’ ar?ery dl sease
ri sk over S#I)i aHIa:srmbeetseslzﬁblnfsbeummqwerImgdaleG levels aftordeprotectien framge from

I th 1 %
ncorval . CghyE, R bBEate b h1 e pRliRpid? SirpleshinCSLRAAE ShuER
ex ceed545%GroupmRandoniised 36al of amlesterd(ﬂmmig 4444 patientsiwitla corohatyuimeant

t 9 f h I
e NSl g oS oMl bilodT By AT §051 ASEL RS onfohal g ane
further susgemtdsShdpherdaihet als Areverstion of mordrary heart digeasiet withapravadtatimin on of

m odi | I

cal o Ui crEBnA R pEHoleBREGeRg, RGN EngbHIDBubbl & Medté, 1005 ARAYE ||

at heroscl e0ftic | esions. (see, e.g.) Lichtlen, P.R et al., Retardation of
angi o phi c pr ancet,
1090, e 11007090 BeciBgls s S, %aw"&ﬁ%'ﬁ‘b%ﬂmég?ﬁ% lé’{' FldlioBHontr 21°F
assess t hethefprezordiem ta thelet shonideraand:tiown thedeit amm Oﬁen pn@ga peetpts isof

oL “SIEEISS TR e 0 Sy L gl

4,681, 893 I'n Sl ng atorvastatin) are

hypol i pi demi ¢ a@emf!ﬂ)'éheltfamwf syreptopatio lanpina pectatis @@tﬁi@ﬁ@goﬂser osi s.
Jukema et I , W g Lhere is
evi dence tﬁ&? caI Hrﬁag Inﬂ:%ﬁ%,ﬁkﬁiﬂhg&h& rr?é?&'ﬁtpl i [

Bé |n co 5 nati on
with [25pi darigmepeqtaysaage treguc{mlygeatemmswtgmadgmmw onP BeAo Palients

Ther apy, - 1880 BB ETGN r el Slord oreoyres TRy st brnadalipsTC |

| ovast at i nfréquentiyexperientenemopliodticrishsuchsas resteppsis. Thisestenosissmay bed

| nt er nati onal t I scl oses a
conbi nat i o'ﬁ‘aﬁqe‘g?ﬂe%}'hueﬁ?% sg‘r?m’?j*eg’?‘dg) I*ﬁ*se{ac'?’** 8%%?‘%“%2# 001 73298
~ ~ PCT/ | B%Urﬂé)aﬂés lofg &n’d\mégfeﬁoﬁ dE the\athboisCirotib ipsodess #vhatbgrafs di rect ed
to co ounds I"glfega F{o rugs of anl odi pine and atorvastatin and
phar eutY‘?,s&F 38%@?3 M ¥ hereof . This invention is particul arly
directed to a nunethnmomdw@anégaﬁbndbfmmm&sanmwesamuwomvl ng the

f la I, | h | | I I
ormia numger}%f 3 as recqeu%tn ycgs a%oacb ﬁllo%%f?wg%r rtn?mat of e?ollowmg classes:

beta blockers, nitrates and calcium channel blockers. Most, if not all, of these patients
require therapy with a lipid lowering agent as well. The National Cholesterol



This invention is nore particularly directed to a conpound o g,\ﬁé} b@gl 10
wherein the carbon atom at the 4-position of the dihydropyridine ring has
- the (R)configuration and pharmaceutically accept e salts thereof. This

i nvention is_also nor *)art icularly directed to %orrpour}@,ﬂfmd‘,@gﬁul a |
wher ei n WA #PHon atoth at the 4-position.of the di hydropyridine ring has
the (S~configuration and pharnaceutically acceptable salts thereof. 15 This
invention is also directed to a nmutual prodrug of am odi pi ne and

atoroastatin which is a conpound having the fornula I, 20 March 2003
WO 001 7329 : Ok it 5,9%9
sel ected f?%dr?ﬁxﬁ%ﬁ b@ 8%@)1&09\%@% gé{)bﬁt\rcul érl y prefd;yj gﬁa%é% and

RZ are eachash sperigie e@mnwgr%mmmnmﬂm@eﬂmte@f This invention
[ ticul th

15, e P Ul ghictschs ST, i SAREN o e W HGP LT
confi gur at izmgimﬂeqﬁ)m bsakeducing Abtay Pedphenal Assistanaé t or aﬂwo@bfwhldmeduaesyent i on
car bon_ &t orngrapirSshuRs el iafhrGRIBAYIf afahd i barilfR R " "¢
conf i gur at i sfrexaruibep Irpatiatwithcvdsbgpastic epgiab Ipectsam sarhlbdipinethas béenThi s

' ti ' I ' to 4- 2 h 2-(4-f |
pheny! |- - | RpBTEIeS BRI TR RS Mo olel 208 SAPR ! v ar oxyne
pt anoyl oxy rejrner }arﬂoapme[hhs Bedh evan o iysbmsmwyeoeamlana)ygen sapplyBy dilatihg 6- et h

yl 1, 4-di hydroﬁg I‘Idl@l‘l‘[e? 5-di carboxylic acid 3-ethylester 5-nmethyl ester.
Thi s |nventr‘6 ag 'rectedto4(2 chl or o- phenyl )-2-(2-{7-[2-(4-fluoro

7h5 I ) ;. Hypenensmn 1requenﬂy coexnstswutg hyperlhpvdemna and both are consncciielhedd ]
pheny i sopr - 3- car ba -p - | roxyhe
pt anoy| oxyr?ﬁlbﬁd‘it%g'a‘?%dg hﬁ? M‘?&% \X‘Bmiﬁ'v 'f\sl'd!"'éﬂ 'Hféﬂ"ifs yridi ne
3, 5-di car beaydid€evimis] ﬁugbmmbnﬁgbeﬁsraamtsm lpofRptisily- duElb:a dofiRg | on is al so
directed to pharpaceutical conpositions conprisin {ual grodrug of

anl odi pi ne agragise} uiher . Rtight compliaper,with thedaanag gensignis 20

t her eof angeperiipBewerakan ﬁalényo@ﬁsmkawutﬂ r@ﬁérﬁpu@éﬁxla/ﬂhWGuIG tidrefdie beent . This

I nvention iI's partlcularlg/ dlre%ted ? (\:&rzposmlon wherein the
pr odr u@s, s advantageous for patients to have a single therapy h treats both of these

4-(2-chl or @oRéioNd.) 2- (2-[ (5-{7-[2-(4-fl uoro-phenyl)-5-isopropyl - 3- phenyl -
henyl car banoyl - pyrr ol

g 5- éi hydroxyyh 'amltﬁiéﬁi"ﬁﬁ%}Saz"l'a’ﬁ'@ofq'aé?'ﬁ?@?d? which the jngidenceaRd o et hox
ymet hyl } - 6-sghénty brelaffectid bykhe ipiprefile ahd phesheeoftiatyétes amfihg séx f thel est er 5

4 (2- chl or SUBRERPGOSIGEJS plso eerted By BIRSOHANPY YENUIGUBFYBSTEOBRNENGh - 4- phen

yl car bagoylis %h@é?'lo Wpertenbiofl] Wdﬁmﬁmmﬁaawdmémktmoweﬁémauﬁ am no}-eth
oxynet hyl ) -6-meth - di kaydro ridine3, g di car bo lic acid 3-ethyl ester

5-net hyl  esisepse, ?@ﬁ’?ﬁ’é‘ﬁf Bang '5‘?5"6‘"@'? RYRMEPIR treating

angi na pecwserseds@namew%anml hmffénwta@eﬁbﬁmwnﬁorﬁﬁﬁia%nm conpri sing
adm ni sterlng to said éﬁ% an angi na geCtOI’IS treatin (= fective anount
rarotaiGd 5

of a nut ualcafsliQyaseHia eyl for gisease i Heg ghalesterol cal ty

accept abl e sgrthbsié MhibR6Fs in Pafients Witk Iahucwambﬁt cOrériarg aftefl disbake reicbdme Of
treating angi na pectoris in a man;ﬁ su fering from angi na pectoris
conpr i 3% ng NENR! FArdiwscHipr meraditya 'F'H?&P"&n 20 March 2003 WD 00/ 73198 ~ ~

PCT/ 1 BOOI 00313 _jhe RaGINyRameéft smdyraabmg&mgaérbeﬁémw@ sﬁﬂ?w&dtﬂfmé\ and
phamaceutical conposition conprisi ng nmut ual odr u am odi pi ne_and

at or vast at Weman, apshrvwthat eqrtain figk Faihbe usdd 10 predictthe developrhent of
coronary heart disease. (see Wilson et al., Am. J. Cardiol. 1987, 59(14):91G-94G).

These factors include age, gender, total cholesterol level, high density lipoprotein
30 (HDL) level, systolic blood pressure, cigarette smoking, glucose intolerance and
, cardiac enlargement (left ventricular hypertrophy on electrocardiogram,
echocardiogram or enlarged heart on chest X-ray). Calculators and computers can
easily be programmed using a multivariate logistic function that allows calculation of
the conditional probability of cardiovascular events. These determinations, based on



salt thereof and a pharnaceutically acceptable carrier, vehicle or dituent.

This invention is also directed to nethods of treating hyper?QMﬁr% % 5

“hyperlipidema in a mammal suffering from hypertension and hyperlipidema _
conpri sing adm nistering said mammal a hypert ensi and hyper | |§)| dem a

treati ngWI 90683298/e anount®of a nutual prodrug of am Oti pikfer ’éﬁ

.atorvastatin or a pharmaceutically accept®ble salt thereof. This invention

is also directed to nethods of treating hypertension and 10 hyperli pi dem a

in a manmal suffering from hypertensi on and hyperlipidem a conpri sing

adm nistering to said mammal a hypertension and hyperlipidema treating

ef fective aesmanienoé with 5{20Sreerearid waineo panicipatingoin theoFpmirghaeh studyjt ual

prodrug of rvastatin o har | cally cce tabl e

DLt ¢ ber eoptnate FomaR 2l fednd G et bRIHERs fHbAWuR) MEGSER' 71 ben:

15 This | n?/mafd]g?ﬁe taesatiaﬁngeckbnﬂééeﬂhalhmmd;redsr than B0%AveNgn atmﬁm,scl erosi s 4

.in a mamual su er osc si s _conpri.sin mnjstering to sai

el an aSRPCIERPORE! BTl NENBRSh pas iBt A Tical kst B8N g or

am odi pigne ,eyag @&@éé@ﬁ%ﬁn meﬁhn@?_g%’ihmﬁl cally acceptable salt.thereof.

. This invention is particul ar%}/ directed to those cases where s

-ant i at her oscl er of@Megy @@, Joumal of HumapHypgrensiop dPSRAi(RYPRIF 1) ﬁélsﬁr ogr essi on

of at her oscligkiotd thellse G RalbiuiT CHanABNSoHBRY, mcrmdﬁ@dim@a.aﬁé Qs tledt ot i ¢ pl aque
formation is slowed in coronary arteries, carotid arteries or in the

peri pher al athewsplgrosis, skhatfelergnce fusthensyagestsshatiatherossleresisican P?"Q@teéct ed to
those case cﬁnﬁﬁaﬂoﬁ&iérﬁlb&ﬁfn@%iﬁfé’ﬁds&lo%ﬁﬁ&hg%eﬁﬁﬁhﬁ?ﬁélé’

regression o erosclerotic g ques) ‘I ncludin rein said regre55|on
occurs 0n tsmmmhgimkyumshmneé logkgrsihgve henqilanab@mtsan the reatmentivigarlyn t he
per | pher al AhlieEhiglonié esiohd) (sEBl 8.0 /NEHIED PR 81 &l FereiddiBhi o AnbiBgfBhiOds Of
treating atheroscierosis in'a na sufifering’ omat er 0s SI'S
conpri si ng rragiession of Fergnany agalydiseasedly nifedinine; 'aaﬂﬁ?@?. 3890, 88651 10213;ect i ve
anount of TR Blch aR1 A BSHIRASY Liiichl HRITH 4sSbB0 oULiR b didithud_of

am odi pi ne and atorvastatin or a pham-aceutically accept ab t 30

t her eof andhanpeldienkeeen thearegressier pt easprary atheresclerasisn Cireultionii 198082, Thi s
i nvent '1?,“ | SaBlerD) QJ§9%9¢ 8§9d1§8 Bedfhabte é‘@hﬁ@ nr&ﬁfdﬁ\?%o&h%nﬁ W& -

manmal risk of suffering an verse ca I ac event

admi ni st er mygohmdem@@igemﬁmﬁﬁs sud@aremﬁulrm Ekatm@éhqujﬂeé@sl%\cﬂummunt of
a nutual prgd I} |y
accept abl eafs?alb'?g"t’I eﬂrﬂg?wtﬁfgpl\/g %%%%@6?‘7%%%5% BO0100313 -9
Thi's mventqhann?@m@@qﬁm@f%mw ineqoriRation withinidiloneringragents (eigsk in a
manmel at rigE.esa ?é&;i:ﬁa&é %.@Br@de&eaﬁau riVtatih) OPdkho¢ 81!, S1 Ng

adm nistering to said mammal a cardi ac I’ISk treatlng‘geffectlve anount of a

phar ma@8ut iGatriovesepias Pryasrandotherary. 1§9% 1 8B@Hisploseinegisefof amiedipipe ife and
atorvast at idg .na%oﬁmhwa@ﬁﬁmmﬁé{rgamefahbr%sa%.st hereof and a

pham~aceutically acceptable carrier, vehicle or l'uent. This invention is
al so directed t Coramapyassignest intemationakPateptApelication E’PQMW@TWU@M ni stering
to a ”ammlvllcﬁgﬂms@dlg&ﬂﬁéba@orﬂﬁh £HiBGidinaf r@@t&% and atorvastatin
of this invention or a p armaceutlca y acceptable sa nereof. 10 This
invention is also directed to nmethods of preparing an od| pine in vivo by
adm ni gerl ng to a mammal, e.g., a human, a nutual prodrug of am odi pine
and atorvastatl n of this invention or a pham~aceut| cally acceptable salt
thereof. This invention is also directed to nethods of treating a mammal

wi th am odi pi ne conprising admnistering to said mammal a mutual prodrug of
an odi pi ne 15 and atorvastatin of this invention or a pharmaceutically
acceptabl e salt thereof. This invention is also directed to nethods of
treating a mammal with atorvastatin conprising admnistering to said mamal
a nutual prodrug of am odi pine and atorvastatin of this invention or a
_pharmaceutically acceptable salt thereof.




20 This invention is also directed to pharnaceuti cal corrposaé 2003
conprising an anount of a nutual prodrug of am odipine and 9%& atin of
: this invention or a pham-aceuticatly acceptable salt thereof and an anount
of am odi pine or a ph ceutically acceptable s t her eof . %

an odi piWe BE¥8 at e. s invention is also direcled to mpﬁﬁ%‘g’a 3 cal

_ conpositions conprising an 25 anount of 8 nutual prodrug of amkxlipine and
atorvastatin of this invention or a pharmaceutically acceptable salt

t hereof and an anmount of atorvastatin or a pharmaceutically acceptable salt

thereof, e.g., the hem cataum salt _of atorvastatin. This invenfwn is also
directed to methods of treat HMMABYQF PHEINVENTIQNa mamal conpri si ng

admi ni stering tenﬁ@andemm@h.r@ae@mm oRhdgwiik E‘é@é nﬂf&‘i‘ﬂ]&r@)fﬁo an odi pi ne

and atorvastatin or a pharmaceuti caIIy accept abl e salt and an

anount of amiodipipe aadtorsasiatiy ansrharmaesutigalyrrspplablesaliatheredter eof, e. g.)

anl odi pi ne besyi treating °*
.at herosderosis |1€rﬁ'§mﬁ%m°§‘ . E Xﬁeﬁlh@‘dﬁeﬁ:\% ‘B(r%l @%" {e”r%fé{sg’“g%s‘ %mnéﬁﬁgﬁd an

amount bf aatmmammlpawwmgfmula RO I\/ar ch 2003 WO U017329$ PCT/ 1 BOO/ 00313 -i
o anl odi pine and atoryastatin or a pharmaceutically acceptable salt thereof
-and an anount of am phar maceutical ly acceptabl e salt thereof,
e.g., anl odi pi ne bes 8, nvention is also directed to nethods of
managi ng cardiac ri sk pral  conprising adm nistering to said mamral
an anmount of tual pr dg Of anl odi pi ne and at orvast Me(n or a

phar maceut i c§ acoeptgbl 4 salt thereof and an anountmef anteedi '| ne or a

pham-aceut i caFFy acggpt M W% , am odi piye_pesyl ite. This
invention is also dPrectfd to methodsiof freating hypq_r"\tlens on_arg 10

hyperlipidema in a nemmd suffer‘?"hg Mo ] i Di dem a
conpri sing adm nistering ™ said manmal an Al Pregdt ug of
am odi pi ne and atorvastatin or pharnmaceuti gart thereof and

an armount of anl odi pi ne or a pharmaceuticakl ylaccept abl e E@lt t her eof)
e.g.) am odi pi ne besylate. 15 This inventi Ps al'so directed to nethods of
treating angina pectoris in a manmal conp@sing admnistering to said
manmal an anount of a nmutual prodrug of am odi pine and atorvastatin’or a
phar maceutical |y acceptable soft thereol and an ampunt of atonrastatin or a
phar maceut ixp@ phatrdeeaiiafPhécepfitie 4d1R11KGE0. €- 9. ) the hem cal cium salt of

atorvastatin. 20 This invention is also directed to nmethods of treating

at her oscl er osi s This invertiefis mergRarticylaty diester ta a compguad oktgrmulgdnmal  an
amount 4®f - ynEin b cBARATEISM S tH]- ?éé.mm tﬁ@é.r@aﬁbmﬁ@hh haSuR Ry

pham~aceuticaliy acceptable salt thereof and an anopunt at or
phar maceut Fevfioriptian aeg Phdreaceytically neseptable saks thetapb hem cal aum sal t of

atonrastatin. 2%&*’»&@&.&%%&.&%@#&.&%@ d;@eie%c{ota%dmﬁ&uaé%f m‘nnﬁmagl ng

cardiac risk in a mamml onpri sing amnlsterln to said nmanmal an anount

of a nut uaWhﬁ’PWdPﬁﬁaG’P"ér‘H'B@l‘ B\%P%?%P"a‘?fdh%ﬁg‘b’ﬂ@w@?e Enghas thedSirt i cal |y

accept abl ecéﬁfighrahbﬁbﬁ@?h%&ﬂtl&i@ﬁ@&pﬁﬁb@&@ﬁé’ﬁ&&ﬂ' n or a pharmaceutically
accept abl e sal't_thereo 8 hem cak;ium salt of atorvastatin. 30

This i Hvention WS&T‘@B“QD is ferB@HBH%‘£‘bW’°€’NQaQﬁ%°¢iQ‘D@ﬁﬂ@n& on and

hyper|i pi dgfn@stafin Whith &8 cofripoliRd hidngd mmggrgr,; ension and hyperli pi dem a
conprising admnistering to said mamal an amount of a mutual prodrug of

|Ar maceuti cally acceptable son thereof and

an




20 March 2003 11 armount of atorvastatin or a phar maceut i cal
salt thereof, e. g., the hemcalciumsalt of atorvastatin.

|y acceptabl e

TAAMarehedtR on

“is also directed to nethods of treating a mammal conpri sing adm nistering

to said manmal an anount a nutual prodrug of amlo i ne

and 5

at orvast MQ /8298 phar mac®tical |y acceptable salt t N eofCHMOAPIApuUNt of

,atorvastatin or a pharmaceutically accepable salt thereof,

e. g., the

hem cal cium salt of atorvastatin. The invention is also directed to a use

of an angi na pectoris treating effective amount of a mnutual

prodrug of

am odi pi ne and atorvastatin or a pharmaceutically 10 acceptabl e salt
t her eof f OkyHéigin I rintidR?tane deferaiembrsslacted trofnti ahd ¢@-Chalkdl. wwmal  suf f eri ng

pector 1S 1 PRk eroigied e Hnt i ot s AP BT ca oy PRy

conpri si ng caitétHeradf. prodrug of anl odi pi ne and atorvastatin

or a

.pharmaceuti cal | y_acceptabl e salt thereof and a phar macgﬁii cal |y 15

accept abl e car ri B¥S NYBRYORisMEre RATticHialy Fitgctade a.campove

torppladl hedi canent

for tregti RgheReilBTBArbENAIbAT dtee PSRN B he difeik&PyriBine FiRG haSWRNR)ON is al so

.directed to a use of a hypertension and hrypelrllpl ema treating effective
8

anmount of sopliguiationanstRhiagnegeutically #icpertab

saltathererist atin or a

phar maceut i cal | E‘Bﬁf"“e@"'ﬁ’h" 18 rord Bﬁ{i&ggﬂj &ifﬁ]a&ﬁrofaﬁw-@&ﬁharcﬁ &

medi canent for reati ng hypertension and hyperlipidem a

ufa il
in a manmal . The

i nventi on iwhesgis therareen atamiad the 4rpesition ef the sitydeapyridine 5hg hag ther(Bi-pi deni a
treating effegt] n‘:ﬁm(ﬁhta ; rggﬁﬁ%' sition conprising a

nmut ual proggﬁ@dé%ﬁ%a od| prﬁ;ecegtr'l%lgtaor astlg%?‘rtls f(gl(rép%ﬁ'phar maceutical ly

accept 8@l e sal t Thiscdinvermion iscaisp girestaddodct(2-ehloroyphenyBt(8ii5e{7dar4fluero- vehi cl e
or diluent ' WIS Lng hypertension
and hyper| Pb?@'#’?ﬁﬁ%@é%"B#ﬁ@"%ﬁ?%ﬁ??’ﬁﬁ igtlgﬁlg%s g?’?@%’%‘%g tgpa use of
an anti at hepobgoxymethylZ-exst-[haldiaxavnyimethyd-aminakethprypitindl-6meth-odi pi ne
and at orvagtal b Bloyfahlas iebLid LERGRLBPESaRlesteper eof for the

manuf act ur caneht or reati ng atneroscl e

siIsin a mnmmal. This

i nvention i s pafMhisonventipyisdilsocditestedito 4-(2ochioromhesy3a-(@H2{2:(4thiado-

2 her oLt PRI |EpERIPEndep APRLARRL G AT 0 By drd

_progressi on of
otic plaque

f or mat i on hepehoyexymethaxycaspruylamineleethexymethylpbirdethyh bé-dwdierpyridinehe

i pher al orial rSuS e ik it
Phose. cacel SiGbBtyc Sl Sy Rodr bRy dfer, 2, 2 B0, DT oY

arly directed to

1 ant erosclerotic effect is manifested by a
regressi on of aiffhisriowntion istelse direstedde phampacaiitingl campositiansegmiprising Mar ch

2003

mutual prodrug of amlodipine and atorvastatin or a pharmaceutically acceptable salt

20 thereof and a pharmaceutically acceptable carrier, vehicle or diluent. This invention is

particularly directed to such a composition wherein the prodrug is 4-(2-chloro-phenyl)-

2-(2-[(5-{7-[2-(4-tluoro-phenyl)-5-isopropyl-3-phenyi-4-phenylcarbamoyl-pyrrol-1-yi)-

3,5-dihydroxy-heptanoyloxymethyl}-2-oxo-[1,3]dioxol-4-yimethyl)-amino]-

ethoxymethyl}-6-methyl-1,4-dihydro-pyridine-3,5-dicarboxyiic acid 3-ethylester 5-
25  methyl ester or is 4-(2-chloro-phenyl)-2-(2-{7-[2-(4-fluoro-phenyl)-5-isopropyl-3-

phenyl-4-phenylcarbamoyi-pyrrol-1-yi]-3,5-dihydroxy-

heptanoyloxymethoxycarbonylamino}-ethoxymethyl)-6-methyi-1,4-dihydro-pyridine-

3,5-dicarboxylic acid 3-ethyl ester 5-methyl ester.

This invention is also directed to methods of treating angina pectoris in a

30 mammal suffering from angina pectoris comprising administering to said mammal an

angina pectoris treating effective amount of a mutual prodrug of amlodipine and

atorvastatin or a pharmaceutically acceptable salt thereof.

This invention is also directed to methods of treating angina pectoris in a

mammal suffering from angina pectoris comprising administering to said mammal an



Ila regression occurs in the coronary arteries, in the caro CM £, 8bb$S
and/or in the peripheral arterial system The invention is also |rected to
a use of an antiatherosclerosis effective anount éf a pharmaceuti cal

conposition conprisin mut ual prodrug of am odigg@ne 5 statin or
a phar neeB4l | y acg;t able salt therepof and a phar rracg(gflll@tg F'éyﬁg

acceptable carrier, vehicle or diluent ffor the manufacture of a nedi canent
for treating atherosclerosis in a mammal. The invention is also directed to
a use of a cardiac risk treati ng effective anount of a nutual prodrug of

am odi pi ne and atqrvastatin_ or arma eutical l cceptabl e salt

P ool T canabenis teaing BrrSetde SOAIrE Ahefliceicl siREeEld e RIng | 1
marmal - at 3 flfudl predig eradﬂad;gmeaslrwamagamdbespmmceuﬁdwy labyepidtlon i s al so
directed to a use of a cardiac risk treating effectjve anbunt of a

phar maceut sadheteehBBd P PhRMacEHEralYi argeriabie CEen. YPBIGERY BreRim odi pi ne and
atorvastatin or yRisiENIBFE didoCdirédte@RGRITha & 1@alihg hiissrRMkionhda

pharmaceutical |y 15 acceptable carrier, vehicle or diluent for the
manuf adt ur byperipidaraiaina memmal suttesing fehdyparension andhypedipdamianal at ri sk

of sufferipggy, r%?é{&hﬁﬁteﬁﬁé H é& Qn%val d| fgf‘pér@‘&% 'aRb Hyﬁev%n%@mfﬂ fé&fihgd to a

use of a rrut odru |ne and atorvastatin
phar naceut efmwaa@uetm atsméualamrpdtmf agiodipipe ane a?ﬁivﬂﬁl%it& QI e of a

nedi carrentpgaq,rnagé&%%Nmﬁg'?%"oﬁggegtan1 odi pi ne. 20 The invention is also

directed t'0 a use rug of am odi pine and atorvastatin or a
phar maceut i cal | Jhiadweplianss alsoalitectéttio grethddsrof tiesting: hyrestensiop apl a

d for. ' I

i recii0a yPRigiehia imanBTEBhehhd boR hibciiisthdha ASHPRERH 07 7 TR
conpri si ng:mpmmaddnmnis\enmggtocﬁaldmmmyimmndnﬁan andhyp@'hmdemladreaang

h ticall Wi .
Phar maceut S REHERY ABhamiRquibrRolBbsiaf cBRoRiRuR matlaBRGPRBL " O e
manuf act uramiodipimerandi atevastatinf @ a phaendcegficallyaccepiable salt thereof andanmal . The

t | f t t of

phar mceurtRAPeaa Rl R aetie A ol B FeE o 2o pi ne. and
atorvast ati n orTtis Weptarr isagisot diredted to owetibdsobktrealing atherestlerasisl imm anount

f at t at ... th
O Lo vaShabifh QB IRhTRREHALL pARSRIRG Brifbing Do rerinllap |0

treating earg'amerqsetetcms effective remoeit. oflee mowahtprodrugs ol amiddiipimectardl t 0 a

composi 11 OUBRI <ong SPAtTE S sEsinpiie BA, Bordhs Eri QBB b

or a ph ar npattinularig aliregted tribptebases wheretshie aviathencsclaTotmefient isohanifestedvar ch

n1 dj
ani 0?3 ndR SYPITE o Ing PBURIERATIY o RlostisSE BhgRs, iidudiod MR saft O
at her oscl atherosclérotia plaguerformatibn is islowed iinp noionany anterissy eal_toad arteries osgn of an
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a mut ual | ne-an
cases where said antiatherosclerotic effect is manifested by a regression of

atherosclerotic plaques, including wherein said regression occurs in the coronary
25 arteries, in the carotid arteries and/or in the peripheral arterial system.

This invention is also directed to methods of treating atherosclerosis in a
mammal suffering from atherosclerosis comprising administering to said mammal an
antiatherosclerosis effective amount of a pharmaceutical composition comprising a
mutual prodrug of amlodipine and atorvastatin or a pharmaceutically acceptable salt

30 thereof and a pharmaceutically acceptable carrier, vehicle or diluent.

This invention is also directed to methods of managing cardiac risk in a
mammal at risk of suffering an adverse cardiac event, comprising administering to
said mammal a cardiac risk treating effective amount of a mutual prodrug of
amiodipine and atorvastatin or a pharmaceutically acceptable salt thereof.



5 atorvastatin or a pharmaceutically acceptable salt thereof and an anpunt
of atorvastatin or a pharmaceutically acceptabl e salt thereof20Margh 2043
“hemical ciumsalt of atorvastatin, for the manufacture of a nedicanent for
treating aéherlﬁgl erosis Q a manmal . The invention ’ al %O directed to a
use of a “taMYT risk treating effective 10 anpbunt ol a p GIBRAR I cal
.conposition conprising a nutual prodrug -9f anm odi pine and atorvastatin or a
pharmaceutically acceptable salt thereof and an anount of am odi pine or a
pharmaceutically acceptable salt thereof, e.g. am odi pine besylate, for the
manuf acture of a medi canent for managing cardiac risk in a mamual. The
invention is al sthiglinvestioeds bigo direcied tf methods 6f managirtkcdrdiaatriskéh #f f ective 15
anount of a phar [’race tical, conposjtion of a mJLuaI gr.odrﬁ&‘i of. ani odi pi ne
and at or vasPapig! 8t risk qf suiernganadyelse Fardiacexent, Cemetsing pagynigenngle an

amount of ahRrMasinddl atafliadriskiAalifg etédtivelamouacaienibhacadichl t her eof , e. g.
‘the hemcalciumsalt of atorvastatin, f {)atHe manuf acture of a nedi cament

0 .
for managi @WQF@PE&?F‘P&R’"QH"&“%WWG o ‘plqﬁﬁé‘ﬁtaf%a%t_"b%% directed to
a use of a.pmff?ﬁéééiﬁéél@rhc@@ﬂaﬁlé‘ R&N theRdd! @Mt phaRRhdduticat} 'aReéptiBe RNt Of a

*pharmaceut i'cal “conposi‘tion conprising a mutual prodrug of ‘anl odi pi ne and
at or vast at ivahigle Qimhammaceut ically acceptable salt thereof and an anobunt of

ani odi pi ne or a HhAIBARIE §i8b bYed6d RhBNoBs SAbrbpihE RONastIif in B

i pi ne
besyl ate, for the manufacture of a nedicanment for treating a mam‘ralﬂdZS
suf feri ng fadministerieg toeh Slagnalrkig-hg pemanpa dureal prodaeg ofraraledipine and al so

directed tgtogy]éﬁ&ir%f s IKBRAdHS HArdidte mdceb@agﬂfagnﬁ&e& ng effective

amount of ar naceuti cal conp on of a nutual prodrug of an odipine
and at ®@ vast at i This invengionigalsedirdcted loymeaibedpelyreparinglamipdipingdn vivably an

amount of At IC I thareof, e.g.
the 30 nerfein@Siich Aanfuf 126 B REfant @ it pRRRLES, dinblipne il

medi canent afoovastatirenfithig inventiomsia phafmaceutigatiyranceptable sakt thereof. and

hyper | i pi dem a. odi 0 | ' . Qrwzﬂ'n iral carbon
atom at positi oﬁ? 'ggérﬁlﬁg%délﬁoy@f opyril dﬁ%@%ﬁé%ﬂ%g anﬁggwg’gant | oners may
be prepar edmicgiipine compesinggdministenisgite saidtmarhmal & muivatiprodmegrof amiodigine29,
1696. e ' . ' LY s i 2 '

subsi alf | a Py SiciREFalEH i PGRERTY a Phebbbiliin e BILOC B Irbit, |

cont ai ni ng t he Rhisingantiosis alsd directed toguethpds of treatingreamarunalwithAppl i cat i on
20 March 2 . [ hfndR ' Yred little or no
cal cium Chg%ﬁ\gjsizmn%ﬁbﬁélﬁ%ﬁ%% \;\9%\}/%?‘; t heg&%’.ﬁi sorr%’ q‘?s a potent

i nhi bi t or efmicslipioe Andratoptastagie pf thig igyentioprer aphagmageytically-acceptablesal s usef ul
in the tre t or prevention of atherosclerosis. (see International

Pat ent Application Number PCTIEP95100847). 5 Based on the above, a skilled
per sork@oul d chdbisdnventipn isrisceditestedtopharmaceautical compositiors egmpriging dmvent i on
wherein th ol | biddiinE6iid al tin of {Hfis ventid r or the
racem c m g?ﬁ%@ﬁﬁ@a&g +§Hups%é?rer én'agt ﬁ&eagi g L Soner - e#é‘sﬁs%gd herein
and i n t hepbarp@ceutinally pedepiable salt thereof ard an amountof amiedipinetane | i kel i hood

that a subpeahawblfcaltybicbtabid slitthéredf 6. SEmicBipHietesidfdt such as, e. g.,
This invention is also directed to pharmaceutical compositions comprising an
25 amount of a mutual prodrug of amlodipine and atorvastatin of this invention or a
pharmaceutically acceptable salt thereof and an amount of atorvastatin or a
pharmaceutically acceptable salt thereof, e.g., the hemicaicium salt of atorvastatin.
This invention is also directed to methods of treating angina pectoris in a
mammal comprising administering to said mammal an amount of a mutual prodrug of
30 amlodipine and atorvastatin or a pharmaceutically acceptable salt thereof and an
amount of amlodipine or a pharmaceutically acceptable salt thereof, e.g., amiodipine
besyiate.
This invention is also directed to methods of treating atherosclerosis in a
mammal comprising administering to said mammal an amount of a mutual prodrug of



10 nyocardi al infarction, cardiac arrest, cardiac failure or cardiac

i schaemi a. Cardiac risk is calcul ated using the Franm ngham Ri #kMetpha2008n as
‘set forth above. The term "cardiac risk managenent"” neans that the risk of
future adverse cardi ac ents is substantially req@ed. 15 DETAI LED

DESCRI PTWNP¥R29HE | NVENTI ON The nutual prodrugs o™ thi s PEUEOOI3 may be
.readily prepared as set forth in the fol0ew ng description and in the
Exanpl es bel ow. Specifically, to prepare the nmutual prodrug of am odi pi ne
and atorvastatin having the structure of formula I, atorvastatin is reacted
with a 1, 3-di oxol one derivative, preferably 4,5 20

bi s(br Ommhhbdnainelaad diovastatin-o ramhalrmaeem:eatytaooepmme ishit #@resiandian t he

presence of a swtabl base a t|on I t al ch as |um

i odi de. AsaU?HB“H 'p'"FI?éaéﬂ'B Iy‘%’/:ﬁ 6‘ 'Xﬁ?{?&s%véﬂi PR i nert
sol vent” 1 gbepatéo a sol vent or mxture of 20 March 2003 WD 001 73298 ~ ~
PCT/ | BOO/ 00313 .. -12 solvents which doesgﬂaﬁpénteract wth starting

‘materials, reagdRiSSNVentipg is,2/ap drecled o me MARRGING EHAIAC Rk adver sel y

af fect sgt h‘?naYﬁrﬁélQ:oﬂ‘fprfsfh@ SRShERANG 1P K8 marfn@dnidrsotird of ¥ nhadl %Fddi\?g gtich
sol vent is et hgl acetaté. Suitable bases for this reaction I ncl ude

i nor gani c ing/and atoryastaliogr grharmacedica)iy acsepiablasalt thesedtaageni on is 5
conduct ed anify drariBabihe 3B sRAMAGIIREAIR dcb pthilb saib érediOvp, BRidipihe about

16 hours. I'S pre ed to conduct t reactlon at room tenperature for
about ei ghbewlales The internedi ate 2-oxo- 1, 3-di oxol ane derivative of

t t at ble b i
2 Feaction i ner TEdEth Rklsd BRORHGMEROA e ByfiHbrdiohdl?0) 0 2205 "
The retxt i byperipideonidirce awramalotiedng oo hypertensidreand nypepiipidemiae f or about
f h . i ti t

our hour 50§r8§s3ﬁ’£#ﬁus@h&@% shid rhém £ﬁ5&1‘89n é?a‘?ﬂtgtﬁugﬁ opRJgrsﬁ {r €eaction a

0C for abod ouns. To prepare e nutual pro odi pi ne and
at or vast at 'amlddtpuier@d atorvesiatio oo pharofaceutically acdeplablensajtthprecbandam eact ed with

hi th I ' ' |
2 O Ly SRR B & A U n SR BEBRSS, B, SR,
Thi s react besylates preferably conducted at OC in chl oroform The preferred
b f t hi - s, i gli |1
var med o about TARENERIOT A dtebfeo Elfb R By Ehifd pebiofiEl 1Y
reacti on i macomadcomnpdsing adetiyisieringio saidimammal ab@momommapnbdplgaﬁer ably

for 16 hour ' g! Hﬁg al ci um
salt of at 8@%}%%%%%@&%&? é%ﬂ%#‘-ﬁ nramcage% Brigggé f%ebngor%%?‘aﬁe i's

heat ed at alluomtwemmtamapmmmlwmmplmhmeob&mJ‘!ﬁebe pr epar ed
as descri bﬁ%n@ y %}Q? 4,572,909 which is incorporated herein by
ref erence rnlo |p|ne besyl a ef mhlch is currently sold as Norvasc, may be
prepar2®l as desThis iwgntion G&[ﬁodmmtomthwmgr@m amﬂ'f@ml&rgsi$ in(a)rporat ed
herei n by @g *““?%" ﬁ]g% and

| ong Iastlﬁ\‘g Ca?gl&ﬁ‘%% hﬁ%ﬁ" ers @H % nan P’gnnleﬂr' ge&t

anl odi pi neamingdipine gndsionvestatin ouapbanmutsgalMamee isalt thegeof and anl\/bd

Chem ) 198 , é%aﬂnﬂa described in
U S. Pat engmﬁé'? oh%%g%sg@é%r Ich 1s1 nc porg{a& Qﬁé‘%?’ﬁ“ﬁ% atf‘er ence. The
hem cal ci uhemiatluuufsal(}:fatmsiaﬁratl n, which is currently sol d as Lipitor,

ey, 1Y D2 SUERREEHTI Bk ombold o mERLAY et s 227, 11"

is in por at ed er ence aPrcet? cal | y
accept abl emaashah doinpiising adininistering torsaichumachmal ad @mount bﬂa muwual ptodrugot ed t o

such salt S amik oanplrnee ar%dgtgrg/gstgﬁn g? a pRermaO&uRéEuQ %m@ﬂéﬂlgtsg?t thereotf and an
amount of atorvastatin or a pharmaceutically acceptable salt thereof, e.g., the
hemicalcium salt of atorvastatin.

30 This invention is also directed to methods of treating hypertension and
hyperlipidemia in a mammal suffering from hypertension and hyperiipidemia
comprising administering to said mammal an amount of a mutual prodfug of
amlodipine and atorvastatin or pharmaceutically acceptable salt thereof and an



20 March 2003 wo oon329g Pcrnsooi 003~3 -13 hydrogen sul fate, phosphate)
hydr ogen phosphat e) di hydrogenphosphate, acetate) , besylate, succinate)
-citrate, methanesul fonate (nmesylate) and p-tol uenesutfonate @b&ﬁrcﬁgs
salts. The acid addition salts of the instant prodrugs of anto % anhd
atorvastatin 5 may be readily prepared bﬁ reacting the free base form
thereof with the appropriate aad. Wen t é salt is of a nonobasic acid

(e.g., the hydro oride, .the hydrobro ne uf fonate, the
Coetate)) o HHUPLEIRGHOL PHoTsgINaN 2rteRatie St YRRy Bodih Sul fat e,

t he succi natlﬁ)niéﬁ’lcmﬂi\%adlolﬂﬁﬁfmﬁﬁnf ormof a tr| basi c aci d (e g. ) t he
di_hydrogen phosphate, the citrate %c gt | eas Pe npl ar equi yal ent and 10
usual |y a nol ar eXtgyenjionisalsgdirgete t‘bWﬁT tregfiRg\spa CAUemEIEhI t s as
t he sul f at e, adnhfiste@iRg sd/6d ﬁ@hﬁﬁaltah%rﬁum@g@mumwgmgﬁowmlbmmemaphate are
desired, the %g propri ate and exact chem cal uivalents of acid wll

gener al I ¥ betoryasfatinpiza P'P%@‘aﬁﬁgt@a@h@qeﬁ@b!fc?"’tﬁﬁ?‘@%%“dh?’? ameHifned in a

co-sol vent faenuyiiicbr 4 PRarfRebitRaIF abdepIbRCiN thele8t . §) tHeXerRBalGlmeda se
i sol ated by concentration and/or addition of a 15 non-solvent. In addition)

the nutual PFRVARAWY ani odi pi ne and atorvastatin of this invention and

pham-aceutical i y BeGaMMiBh® A8¢ Hﬁedté’@fo@usé%n%@ﬂa ;@eﬁ:t&ihédfe%hﬁéeﬁéctwe
sol vates. Said Lm}gdrat es and solvates are also within the scop

i nvention. ptamyliah aragieg OfMWBWS@PF’@é?W%%b%r%PW@aS‘?H'CﬁW hods of

this 20 1'0”V9d&:é;9t@blérs%lt%ére@fd&ﬁhé%dnﬂfdchﬁé 3P WddicaHfet AP ey & niafnhdle
treat nent of at her oscl erosi s, angi na pectoris) and a condition

char act er i zedffBjing fﬁ%’“rﬁ“@%‘érp@ét%? bot h hypertension and hyperlipidenia in

mammal s, parti cul ayd iMvdHiBR iSals & Hird e to SIS dnfighalbertiRtiealifglef@iide ti ons
are closely related to the devel opnment of cardi ac di sease and adverse

cardi ac condnousih &f a pharsacedlingsberTarIs o ReFYINsing syl @rsdwtqﬂaa%od'mpe virtue

of their actif¥utavadiin aﬁé‘ﬁﬁé}%béutﬁfallycﬁcceﬁfﬂblé‘éﬁlﬂ thaled) ar?d"é bRARRICEERY €S
and anti hyperl i pidem cs, are useful in the nmanagenment of cardiac risk. The

utility 18 tarseRiaRisGaniss vehisleRiyentionihe manuaslng ok s amdicamenhfar isating

nmedi cal agery gahidl BeffdrindatomeahgiRd pédteydy. oscl erosis in mamal s (e.g. hunans)
is 30 denonstrat ed by the activity of the conpounds and conpositions of

this invention i nfRE&AYRNPN Falpe 9'5%%%"%??1@9( ¢fe yRerepsiPn pRd hyResiPIdRIa i bed

bel ow. - Ef ftﬁé‘a&nn@%ﬁé&lhé%hdﬁhp&rd#ﬂétu@fprﬁahgchflatﬂmlﬁﬁéaﬁ& aforasstatinide aon t he
Treat nent of Atherosclerosis 03 WO 001 73298 ~ ~ PCTI | B00100313

-1 A This stRigympeeulicglyqcreriablo salt fiemeptifordhe aparipsture Af amadicament 08t of a

nut ual  Eodrirkhting h%ér@ﬁrbiéh%d%@ﬂerﬁén@érﬁ%ﬁh%tmﬂn%lthe progressi oNr egr essi on
of coronary and c _ff:lI’OtI d arte tudy is used to show that a

mut ual prodrug of I NENERNtRN l'ﬁaa%?\ﬂ'reﬁ?;\?a%?%ﬁ of R h@"’é‘??‘%ﬁ’? AR PYRETIRIdRMIAG or
arresting t hfeaahggff@éme Q@FhoRht &F L EHEFNAGeUREN RFdoR oA omstisihg agnagsionary

artery di sease .evidenced by changes in coronary an ph
Cor ot d-ul t PXCHUAE AP ST SomPRITE S ABTRSHARS A geteriats SALPRIRF 5 an
angi ogr aphi Carfdjca:ptﬁmmtaaémtr@aupécc@ptraméadavrmrwfcye Ty élmaefoe&rermamfwbreaﬁ ad
doubl e- Ilnd Iac rgg \‘{9} b ed trjal 8 {nal mum of abou} 500 10
subj ect £5andNEIEHEF P IeRING BYRRTPEISN A0 ANBEPI9SDS B ATREL ¢ (5
eSDeCId ally 8r ef erTlﬁdm‘:@mtu&hWs@bMe&@ummrﬁlammdamoﬁ efietivésubj ect s
are admtted int er satisfyi e ln entry criterja set
Fort h bel ow gt & mdeal plodhis of ot Ao AUV Ao PrarmeGedtily™ 1 o
rrulst Sat;SfyaldcépttaBIel‘SaQ%héégdSﬂf& thd htmufa]gchee ofi eiicafient fdwearngadul t) ei L her
mal e or female 1 ear s 50 age.i C rapyis
Ch i ol 1y SHEgroSAEGS &8 mATEal s ueyBOR Rl e et
si gni fi @ant vf/malsankmmamemselbromﬁ eff88pis mabfigstembyp utsmugaﬂftthemigv@ésmrbfby
quantitative tﬁg%ggero}{c lralghgsg chudYn V%:A ém salda at['perosggrotlc plaque formation is

slowed in coronary arteries, carotid arteries or in the peripheral arterial system. This

invention is also particularly directed to those cases where said antiatherosclerotic

effect is manifested by a regression of atherosclerotic plaques, including wherein said



one segnment (non-PTCA, non-bypassed or non-M vessel) that is judged not
likely to require intervention over the next 3 years. It is required that
-the segnments 20 undergoi ng anal ysis have not been interfered é/léh h. ?b&ce
per cut aneous translum nal cardi ac angi opl asty (PTCA) int er f ePM3IFR
segnents by the insertion of a balloon Cﬂt het er, non- PTCA segnents are
required for analysis. It is also requir # that the segnents to be anal yzed
have not suffered a thronbotic event, such as a nyocardial infarct (M).
Thus) the rerqgieﬁeﬁeﬁ@cqremtheﬁownawawpe mQ@g%ﬁ{'&/arM@ﬁ adfor in8e25 anal yzed
i ndude: | ef tpdyR o) Mé}?&gtﬁemm d and distal left anterior descending) first
and second dpagonal branc proxi mal and distal left circunflex) first or

| ar gest space obt (edinygntign llﬁa¢|30 piresiechial a usA of aarantigiherascleresimeffaciyonar y
artery. Subj &g bt b bhifkReaitaPbafbdARiARIEAY a%ut%reawu totﬁam&@'me
determ ned by catheterization or radi onudi de véntri cul

car di ogr &m aand:aervestatin of a pharmageutically agrentagleotpitdherepf @E’ Q\P'E'WCQW@E'"}'

previ ous & r&gepapleftar, Y16 AREATEANS ndrdfachifélol b ¥idHeaAtih &5 138ing

provi ded no |nterven|ng event such as a thronbotic event or proce ure such
as PTCA has dbergselergsisGeagrammgl, due to the nunber of patients and the
physical limtati

mu~i ple sites. Atﬂ{eé?llp ?éntu?ﬁ{soﬂgkﬁgl%c?%ddfﬁ@ uéég&eazéésﬂ&ééc ggk ﬁgért n?%grsg%/\o

001 73298 ~ Fumurmtoba00@1&3proplsumfcmmlg@ptqaamﬂ|anqvastetlm@ra)mmaaﬂgica@fr aphy as
wel | as 4 t I i d

A ter ol Coonsr DS ol YRIEG (S FRRIRRE 8PS e antpp o AL caftRicex
basel i nes f dn agnammalialjrisktof sifasiog adrddversd cardias evest.t est ) subj ects are
random zed to re :
atorvastatin cal cﬂuerﬁﬁ\(&gbﬂ% ?5%’&% acags%é&a@nﬂ%ﬂgfwtrg%d ?U anml odi pi ne
and atorvastamwnt@faahmﬁm@uwmmsngpnmwmaemwmprpﬁrelg Amiegtipie 5 to

amount o art"SioasiSfH of #bhdimiaBelibaly BEpEER sd (ReiR6 oY pfidHEpulCay

subj ect Wi | Iaqgegfahletcamemgvemlw lndnttfo'ttbemﬁmfﬂctwwfalnrteouqatnm&m down to as
little as 5 fondsndlel8LOVOeH Pl ol sl GUndth il adkhdcardlie ohithi ects are
noni tored for e to ree year perlo gene y three years bein
preferred. B- erdeThﬁaiﬂmﬂﬂQnLﬁ alsedmmen tos wsssofemubyial pradnigi of apiedipine an

at herosclero

hroughout | theV2s oty SPEPharRRFuftally ARtepRIIFrafine/eBitr B that o fedr o
Typically t thdla@”gé@é‘ﬂfetrﬂatlhg amm@ar\wtmloamlm B- node ul trasound

equi penjp  Howevefpe lﬁvé}ﬁbﬁ%%ogbﬂre&éjd {oh Ldord ﬁwuﬁﬁypﬂda fgcgfféﬁﬂod'iﬁﬁggﬁé of

perforning this assessnent ronar i ogr ap ormed at the
concl usi on dAtorvRgtatimer a gharmaseuticaliy a‘ﬁqe@%bﬂﬁ#ﬁ“ tb@r,epf)@r th?H’éaM%‘éWerfé aand

post-treat mﬁ&a.@é}ﬁé&%ﬁf@uﬁ&g nﬁaﬁmbrwwaewawnﬁar otid artery B-node
uftrasonograns are eval uated for new | esions rogressi on of 20 existing
at heroscterotic | B ipyentionjs alse directedis 3 H$ﬂ:@f Heengrmeuntaf @ assessed for
changes fro The primary
obj ective O]LB ﬁﬁg&s‘{ﬁgﬂ%ﬁ]&t&gégE@ﬁvprt%gq)ahﬂjt@{ﬁdﬁd ghorﬂrsglgﬁg% ngm odi pi ne
and at ordPastaeivastgtin ghephemaqwt@eﬂy geoepiabla salt theresf ard amamert afeduces t he
progr essi on m»oafgncg&%%reﬁﬁ&é&mba@'aeeépta@e@s@wr@&# Y. SHRAlpireBdsyites pgronar y
25 angi ogr aphy ( in subjects with clinical coronary artery di sease. QCA
measur es thethéﬁﬁﬂufﬁ?“lrﬁ Ofwqdmm@nbforirﬁet'rwrarmae%ecﬁm&s@ﬁéeﬁmmﬁb primary

endpoi nt of the S’Fﬁéji)ﬁvérﬁlohhseal%‘éiﬂ&ﬁedibéb&é\‘va?f@f%h@ﬁﬂo&ﬁm”t di aneter of
the coronary artery tree. Thus, the dianeter of an arterial ?rrent IS

measured at RhAMMacRMtisaqoMpesitian sy mufial paﬁfgigwofm'm#ame@@gma atifeoran

average 3j a ﬁma@éuﬂ%’é@tac‘ééﬂaﬁlatsalt therEFBrdInmd UM df atbvastatifh BEaaver age
segnment , iameter of ‘'many segments has been determ ned, the average of

al | segnment RiREMacpudically Qfé?@?h’?ﬁé!! “t%e%fr?gvéh%ﬂﬁe"f“ﬁ@%'maé@é atrvastatingRent
di ameter. Thge Wfa%ﬁgg%ﬂé nfidRBRIAE foP treatity Sfgira petkdriddn biigarimbral prodrug

of am odi pi ne and
The invention is also directed to a use of an atherosclerosis treating effective

amount of a pharmaceutical composition comprising a mutual prodrug of amlodipine
35 and atorvastatin or a pharmaceutically acceptable salt thereof and an amount of



atorvastatin or pharmaceutically acceptable salts thereof will decline nore
slowy) wll 20 March 2003 wo oon3a9s Pcrnsoo~003i3 -~ s be halted
conpletely, or there will be an increase in the nmean segnent _di rre

These results represent slowed progression of atherosclerosi @%'ﬂ%ﬂc 2503
progression of atherosclerosis and regreffbnon of atherosclerosis)
respectively. The secondary objective of is study is to show that the

mut ual prodrug of 5 aml odi pine and atorvastatin or a pham-aceuti cal I¥
accept abl e s#DPdiPKErU GFPhagnacaiticallyacceptgple sgit “lﬁr%frégs?'awdtﬂ'”e besylate, for

at her oscl er opk ndridfdchifte 6R4 Alddibafehefdr B8affy REDYEIEDsRYN bfarilape of the

maxi mum i ntimal - nedi al thi ckness neasurenents averaged over 12 separate

wal | segnments (MeBie iNesntionds alse direstedie dpse phan athereselarosisdeatingrfigetive

thi ckness Ofarﬁ&hh%%%hﬁﬁlfdc@gtléah@orﬂpééﬁn araqqmugn ¢tbd @&gmmnéa
atorvastatin or a ham~aceut i Iy acceptable salt thereof wll increase
more sl oy, atWﬁtaH@%é pbey m%ﬁ}é!dté‘@ﬂ)éa@ﬁepbﬂhlq saftbpreqtand amageuntaful t s
represent s| auRAsiRer #pRMRLCRLIGINSERBEIR o tﬁereeafetﬁh@ﬁ&ﬁrcgﬁﬁwﬁalpéf

at heroscl erosi s and regression eroscl erosi's, respective

utility of tﬁéwééﬁﬁ@dﬁﬂgemﬁ!‘%ﬁﬁiﬂﬁ@@f?W'Q@anh@fﬁﬁémthﬁfﬁﬁ@ﬁtqs@dn 8s 15
nmedi cal agenhgmifyit he treatment of angina pectoris in mammals (e.g.

humans) is dem)nstrat ed by the activity of the conpounds and corrp05| tions
of this inventionThainkeiigans alep direcied i usgef a eardiaririgk tragtingreffastive

describ b o atin
on the '?'fréea?é n@%nt?ﬁ&%éznﬂ{ﬂce%@#ﬁé@%t&%y | s&% r@?umwlf?'%d@@%géﬁ'gﬁ@ﬁé arm
randoni zed sansugtorvestativgr a pbaretaceutiqally aeceptabie salktheieaf and arl pngual of

anm odi pi ne v, r CERt I in
tfie treat rreaér}ﬁlogfpme &%tMrﬁ?%ugggﬁnd?&&%&%%gklrﬂ'lyetrggfl ga erﬂlgﬁggfé $e°s|y fan;-e es or
f emal es bet w@emnanuslqﬂﬁq o8a rrw%prame@t foag@nagml cardigastisrin acmammpl cal chest .
pai n associ at ed V*'Tﬁé‘m%mloﬂ is £|Q§dfré?été YMé‘Gsé)E‘ﬂ aegrb*éﬁ ridR trE Yt ghve! cardiac
ischema: (1) stress test segnment eva Ion of about one I meter or

mor e frolh t hemewantof EPﬁaWweﬂthﬁéC@mmﬁﬁﬂ of agpuieigkprodisig;of apyjodipiog @Rd | ot i on
abnormal ity n'rficant
qual i fy| ng Sé’tgrxggtlragﬁﬁpé'gg?rgﬁce&f@allf &Eﬁb‘!’e ?Q%Q&Pﬁgﬂ(‘)&%%a@gﬁec%nm dered to
be sign' rfi ciafvastabn pua nhenm;qce@mcailx; agaeptabla ealt thereoh g tthe Bemicalcium saloft wo
weeks. Al | ea5lvabfin 168 niHrrdlRlE bRk Medicafdnt RA nidhaGRBRaRHA: fidking! udy
Sufficient subjects are used 1n this screen to ensuré that about 200 to 800
subj ect s andMgm&fabr abl y about 400 subjects are evaluated to conplete the

st udy. j ects set
Forth abeve. dur | ne BegRORR g Bl S e ot e R 09005 o
001 73298 ~ Hesating QGUSP@QUI‘VOfs%P'é%maﬁQUt@Pl ¢QERRQBitign COMPrising @uteks ar e

washed out fér@ﬂ?ubhﬁ'ahl&drﬁﬁ@ﬁﬁd %Has?aﬂﬁ'o?ﬁ'phﬁﬁﬁédé@hbé?l? aRBsbtabiaRhk thepsbron a
long acting nitrate such as, for exanple) n'ttroglycerin,

i sosor bi de- 53MhabAMPURLCE agNodining o  Perrmacaticali acceptable waitthergphered out ™)

when used | NaBRAPReI NI, td tﬁé‘in%n%&t@%éf d‘ﬁ@&@ah@ﬁtfﬁfﬁé‘ﬂ n%%haﬂfna@u”em
anti - i nal 5 nedication so that substantially all of said nmedication is

el imi nat f $ubtering Eomdwpenensianeand pjpetipidemiger i od of ei ght weeks is
preferably all owefhd piedtighlis H186 dHE&Ed R4 uhesHf é’ﬁyp’é‘i‘l@n&@ﬁ ah@ fysslipdémahment

of the subject on stable doses of said nitrate. j ects having one or two
attacks of aiRAtg eﬁé@”ﬁ@é‘?@%i’ﬂ BPFMacayical %%%S't@ﬂ otférﬁ@“t!i%'tﬂr?éuapfrate are

general |y pesrlobiphié drid a?MQsthﬂ?oN@?ﬁbrﬁiéEenﬂi&%Wacc@Hﬂe Sdiheebfarl & 10
stabilized on nitrates) the sub s enter the random zation phase provi ded

t he subj ect saraevﬂtﬂﬁa@r\taétqﬁ'a@éaah@mace@ma"aracs%a%lﬁgahﬁ@e@&qfa%ast Ber week. In

the randgm zgdmhieRciBhPsiof blfvalinefor theéh8niifddddha rﬁbéﬁ@&ﬂehtnbﬂréﬁmg%f the
four anps of the study set forth bel ow. After conpl eting the wash out

phase, subj e®PEMah Séﬁﬁ?ﬁglf@ﬁt@/%ﬁﬁﬂs'i”hén%HYF?%F"R‘:‘I“q"E"ér i a undergo twenty four
hour anbul atory  Amlodipine is a racemic compound due to the chiral carbon atom at position 4

of the dihydropyridine ring. The R and S enantiomers may be prepared as described

by Arrowsmith et al., J. Med. Chem., 1986, 29, 1696. The calcium channel blocking
35  activity of amlodipine is substantially confined to the S(-) isomer and to the racemic

mixture containing the R(+) and S(-) forms. (see International Patent Application



15 el ectrocardi ogram (ECG such as Hotter nonitoring, exercise stress
testing such as a treadm |l and evaluation of nyocardial perfusion using
PET (photon eni ssion tonography) scanning to establish a bas«; rw Eghggach
subj ect. Wien conducting a stress test, the speed of the tre e t he
gradient of the treadm || can be control Lﬁc(tj by a technician. The speed of
the treadm || and the angle of the gradi 20 are generally increased
during the test. The me interyals between ee‘ch speed andé:gradi ent

increase is '}j‘é’ﬁ@?ra?qzvhﬁgﬂ@?ﬁ?@e hg K(Hysemabhas it BPQJ?,%C"F‘F‘ gers! pr&l“f‘@r t he
basel i ne |nVﬁlﬁ/ﬁ)@ﬂ%ﬁé\érhﬁ&R(QﬁQﬂn&Q&B'p@ie‘h@mh&Mbt SfCdnsoctth MusBietcert ed on one

~of the follow ng, four arpms _of the é 'ﬁ? acebo; é\éyatorvastatln
cal ci um (abolgration. gus, dh%B&ﬂt'sm '?rtj?ef”'(' frergaierept fePr PRPE(about, 2.5

ng to about RRerdSciEMkis. Qéee(Iﬂﬂerr@atlﬁHél@dterﬁml‘éélloﬁfN@ﬁBéNh@/E'ﬁgﬁmﬂ)

atorvastatin (about 5t he su@hects are then nonitored for two

to twenty fodAsegdasidse aP?"ﬂ/v?ISIk"'B‘ép?ré%@ﬂ'i"? 0P tg PrRRaB AN deoMarQiithen the art

that a phar rwauhaébmlsaﬁm%mhsrewh% damoa.b.ﬁerwhmhs meqekwaoelter ané gd) pi ne
and atorvastatin mag? be used in the fourth am he study. Cal cul ation of
the dosage dRNAROrLAR rageaieMbtUTe of thefe) Wmhénmr) 'iﬁ'ﬁ%ﬁf ug of 30

am odi pi ne and atWﬁéﬁ.ﬁGs%H'Hérélﬁaﬁ@ﬁi thé‘ aéﬁml bl§|’ﬂ%dt|@/teﬂﬁ'fcﬁfﬁ‘ 48 g ﬁne‘éh§rp| €
ratio relative to the nol ecul ar wei of the species involved. After the

noni t ori ng pBeilikelihpad thatasubiestum|l s f?%’ afpiure ’E]ﬁ‘(fé?@%arfjﬁé eventsoEh ag € 9.,

i nvesti gl | Ofgocardialinfal¥tBh Yoak @IS aféut! cardibe LAY of dafdRic BHISdbnfa. Cakdi&d risk
monitoring; (2) exercise stress testl %8‘ treadm || using said

mod' rfied Brigcalcriptaddisig the Framipglyam R é\wagﬂn 29 6st foith ebpves ol term

PCT/ 1 BOO/ 003%§rd1a168nsk‘?ﬁé}'{dééh'eﬁf‘ n@anm%@ﬂlﬁd of PRl s vRseltsar B Bfeht$anni ng.
Patients keep a diary of painful ischemc events and nitroglycerine
consunpt i on. substangallydrdueedi y desirable to have an accurate record of the
nunber of angina! attacks suffered by the patient during the duration of
the test. Since a patient_ generall takes nltrolycerl n to ease 5 the pain
of an ari§i na! attack, th2ELAMLED DESCRIBTION/OR THEINVENTION adninisters

nitroglycerine prayd Hﬁﬁ:aﬂp%ﬁﬁf@@%ﬁ%éﬁn@&ﬁi‘éh%é‘y 6@.%%@/ &Epér’&ﬁ a@%@?ﬁ)ﬁh(’ﬂ
angi na! attacks. To denonstrate the effectiveness of the conpounds and

conposi t i onsthefoliowing dasgaptionand in e E’@"H&Q%‘P?W‘Mespﬁ@f“iﬁﬂiéé@é’f%ﬂtes of the

nut ual  prodrygn@f proBiug of BmildHisiRg hRdatohV28taBiR hatiRg HRNEHckire @f fdnAulast Wil |
eval uate the subject using the tests described. Successful treatnent wll

yield fewer ?tﬁﬁ’ﬁéﬁﬁ%§ rGPCt?QE’ﬁBﬁl 1;3-gipeplpge derivativedureteraly £60) will al | ow t he
1)

subj ect 4o emg('b%rﬁ&nétﬁﬁws aéxowe cfhehlngi‘@rac!ldﬂ |ﬂ8§ lsbwerktewme ,sresérh;a of geadmi |
or to exercise wWthout Ealn on the tfreadm ||, will yield better

per f usi on orSyitallelbase ap §PVW%&P@€?§’%?P°{5‘I‘R§§?@H“§Q ide. tAssgAdsRin(tBET) . 15

The utility &fprédifoneorEaeisiifeRBstvERTBAS iherPESvaHt" fehs OB _BRBAt dritvigidfd 6M as
medi cal agents in the treatment of hypertension and hyperlipidema in

manmal s (e.g., humans) suffering froma conbination of hypertension and
hyperlipidema is denonstrated by the activity of the conpounds and
conpositions of this invention in conventional assays and the clinical
protocol described below 20 Effect of Miutual ProdruQ@S of Aml odi pine and
Atorvastatin on the Treatnment of Subiects Having Both Hwertension and
Hyperlipidema This study is a double blind, parallel arm random zed study
to show the effectiveness of a nutual prodrug of am odi pi ne and
atonrastatin or pharmaceutically 25 acceptable salts thereof in controlling
bot h hypertensi on and hyperlipidem a in subjects who have m | d, noderate,

or severe hypertension and hyperlipidem a. Each subject is evaluated for 10
to 20 weeks and preferably for 14 weeks. Sufficient subjects are used in
this screen to ensure that about 400 to 800 subjects are evaluated to
conplete the study. 30 Entry criteria: Subjects are nmale or female adults
between i t3 and 80 years of age having both hyperfipidernia and
hypertensi on. The presence of hyperlipidema is evidenced by eval uati on of
the |l ow density lipoprotein (~DL) | evel of the subject relative to certain
positive risk factors. If the subject has no coronary heart disease (CHD)
and has less than two pos'ttive risk factors, then the subject is
considered to




20 March 2003 WO 001 73298 ~ PCT/ 1B00100313 _19 have hyperlipidema if the
LDL of the subject is greater than or equal to 190. If the s2§jMachRZ883no
"CHD and has two or nore positive risk factors, then the subject is

consi dered to have hy’l ipidema if the LDL of t subject is greater than
or equalWP80/IBBB |f t h® subj ect has CHD, then the %ubj ecPCTgBowM¥813dered to
. have hypertipidema if 5 the LDL of thetgubject is greater than or equal to
130. Positive risk factors include (1 ) mate over 45) (2) femal e over 55
wherein said female is not undergoi ng hom-one repl acement therapy (HRT))
(3) famly history of premature cardi ovascul ar di sease, (4) the subject is
a current soREnR which dobd Rotitler e with darfHgahaterad, reBgerns) imbhmadiale8®F t han 45,

and (7) the subj@,ect has hypert ensi on. of greater than 60 is

Ay 10 HDL ,
consi der edPrROuGts it @ anpecwhich adygrsely aftegts thegrield gk the desiged produgthBy e

menti oned pafiAnkEpreietied sath 86iFent TNBIhD ReRAE SURhbIE BESES BP Hi®edclios Vi denced
by a sitting diastolic blood pressure (8P) of greater than 90 or sitting

-systol i ¢ Birclygde fosganis bases fuehas PalassiuGsYg sedivarearaanate. el hecieaction is
det er mged Y } out es
apart. %ubf&é@tu é@r@ﬁg?g%\%awg?&&ﬁi I%ﬁ%é@;ﬁ&%ﬁlﬁfﬁﬂgﬁhﬁ %’?’lu{qeér]i a set

“f ort h abovhourgifit ie preteired tor candiuctghe réaction at o temperature jfercabout eightvashed out

fromtheir,_currnent. ' Y i pid. ' dication and are
bl st on DS EEBIAHRE-SRIE 5 foftithe el e MBI TR fBldlafl ]
panel , 2ndreacted sithami&fipipe Bnd iacsuitable ba8dinf areabtidniinerd solvertt. Afsuitabler at ed and
unsaturated fat, whi.c onsuned._as a proporti,o f total caloric
i nt ake. Th¥ éPW?W%E‘r!@%%?b}SV'F%'éFﬁg%Jga re 'EB%Q@FP'gﬁSW %’{Ef‘h?go%rot ocol )
means yphe Mhbibstrampbratiire ¢oraboit foanhblrg REABARAI6 heGrsaN e prefirfed 18\WBhHME

nmedi cation so that substanti al lé}tal | of said nmedication is elimnated from

the body dhisteactions} @G for aBayteightoNBsed subj ects general Iy remain

untreated untilq, hiethe AUtPA Prétrug SNERRAIPINY At sioR] : d on the
NCEP Step 1 di eté.b'%ft er ?he fogj? vvegek wash “out andodiégtaﬁ'gf‘ggﬁ#?gtion

period, sustuekresoifpasiad. amodining isipaded wil pichloraretbychinsefognate and 4 bl ood
pressure | o L i e | ol r et erm nes
basel i ne @”g?ﬂg%’g?gﬁsﬁ#% "![‘ hgé%ggtﬁ i‘ ng Sﬁlﬁﬁﬁaﬂ?@éﬂ%}:@ﬁ@ﬁ]e@ﬁ '9) t he

subj ed6 alaboul mentieopefatee. This reaqtion és preterably eonduhiedtat OPGin Ehipioforirevel s are

tartod ortTsiebfes ket RFRE: LB KTHhuRE, TRRaRIGh ARRITEAHY Doc) i)

gener al | y veenmed t@about amibientigmperatuse to eféstt deastioro Usaaliy thaseadtion isal ci um)
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ki1 B s Rl e Rl B ehien o pblin oo G7iRRR 2 By °

prodrug of am cdnipdipineamayatreadilpsbet prepared be desedbedh ih h.S.hPatkntirie.of this

i nvesti gatj Qn. e t mount f these forns of the
mut ual & A0 e R St fefel B ferBlERHF, AbabisB Bl MR hea by
per f or m ngumeatiyTpbld as NurvascPehay be prepafed avldescribd eSB! Patint L6,
speci es inval ved. vgﬁ; Subj ects %réburn o the testing center at the

concl usi or+¥P3Re ‘?d"—Jé‘?’BWtat R BY ('R eChe AR apd AQPHEs can
be repgat Qiésylitb%r@b@@dtéﬁdﬁﬁﬁ?ll&tiﬁé chkiinsetdrelblédketdie concl usi on of the
study is conpared vvitgeé%?‘ﬁb_ood pressure of the subject upon entry. The

lipid 10 screed"eeA&n ptigraers| of gplodipine: meY berpreparedas gespribed by

HDI - chol eARmehithlet aily $&5d. dRem., , 29/ 1dge( very tow density |ipoprotein)
and ot her conponents of the |ipij rofile of the subject. Inprovenents in
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the val ues obt AYeRestaln dpay r'@lﬁgihfeﬁ’g Peapared, @st dessribed ot Wept Ratant o
i ndi cate tdypi93l ihichOls ileBrdorsbd CRERRMUBY - refEiéhce! | 'ﬁhEYh%ieEEﬁxrﬁ%modes and

.conposi tions of the present invention as o120 Medical agents in the .
manag&fentatevastatindwhich is ewrrently seichas bipiter”gmay teadily Pe prepared lasfdescbedadver se

car di ac_eyoii 3y PRI bLhaYSE Mhich InasEbI nGllegERands and

-composi ti s inventroh 1 n con I'onal assays and the clinical
prot ocol descr iThedxpreEssian “pharmaceutically acceptable acid addition salts® is intended

to define but is not limited to such salts as the hydrochloride, hydrobromide, sulfate,



. Risk of Future Cardiovascular Events This study is a double

-

. “det er mi ne whet her t hé

Ef fects of Mutual Prodruas of Am odi pine and Atorvastatin 2p.on, Sybjects at
B&M?dﬂ“% Il el
arm random zed study toiow the effecctivveness of mut ual prodrug of

anm odi pi Qﬁ]@p, g}t Or vast at or phamaceutically acc blwgglﬁoﬁ?er eof in

reduci ng Verall calculated risk of future events in | ECts who

-are at risk for having future cardiovascaldr events. This risk is

cal cul ated by using the Ftam ngham R sk Equation. A subject is considered
to be at risk of having a future cardi ovascul ar event if that subject is~
nore than one standarcJ devi ati on above the nean as cal cul ated by the

Frami ngham Rydregenuuifais Phpsehate, Ripregen hasphaecdiliydiagenniiosplate; aepigteof a
mut ual prodiugyiofe atceRbRY, NGrA8 d mithaHeRlitARled {hesyidle) ARY r%&waﬁsuuo&uate

cardi ovascul ar® ri sk by controll'ing both hypertension and pertipidema in
patients whdtobgate)saltsh nild to noderate hypertension and hyperli pi dem a.
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10 to 20 weeks and prefera - subj ects are
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absenc e%io U?U@Xr% Uﬂ% r BH°ESS ﬂJ[ @'Fe?‘gqu éseemBﬁggcg %wg?eragg% %E&bﬁa ofit the

vent ri cul ar siiiaeer the iEmyisuciiatetiaé dlydvigen @hospieitd og thed phcsiphyitd aeogesired] n

HDL) of th tandard deviation above the for the Fram ngh
Popul at | on HecRETPPIRIE AP, BA0, herTioal ERPR RS, A GEHLPI BepRIaNE e Recy TG Cit

for ad\r/]er sefré@baﬁ@ene\mitacidw uy@éwa?rﬁbulredt ih@a d&dasdﬂvérﬂdfogf whithethé m\?ﬁrécﬁd
into the Fram ngham Ri sk equation and.calculated to 15 determ pe. ther a
subject is ﬁﬁrﬂ P&PH%‘BF' ar £3)1 b 88’53?"5? &P%%%LW%\?@W{Q‘%%}GZ% ‘gc,ar eened
for com® i aneresovérdt. the entry criteria set forth above. After all screening
Ccriteria are net, patients are shed, out fromtheir_current . . .
anti hypert ensi ve"hr?g]dftPBi }'? dﬂﬂ\fl'\g]nﬁ'%'dﬁscgi i%ﬁ]@ﬁ'ﬁeaﬂw&tﬂ@?mﬁg’aiQ!am'%n
whi CE wil | h{maibhl érltEphssndl cbet(ijcﬂily tabeem(ajusleeslans ﬂ’:jmeqﬂahﬁyrwemaae waameqobaged
on the NCEP ATP tl_.2Q.Slep 1 dje as_descri.bed in the ertension an
hyper | i pi de?ﬁ"é?‘gﬁc?’i"gﬁ‘ygﬁg%?"wﬂ}eﬁ?'ﬁfiﬁﬁ’s“é@' 1hs;562p8 °€%’Eé’r“€ﬁ"ﬁ?f"r emai n
untreated until The rmegial iegdrogs, ghaaaceutichle compasitiorsl and pnetheds ast tHiee NCEP
ATP It ep. 1 diet. Aft|er dtﬁhe ff)ur week wash out and. di.et stﬁbi%zqti n
o & eaipant) o

peri od, ubﬁ"&?ﬁ ?"uﬁ'ffer%‘l gted 519 &W'ﬁ‘@e‘b‘&sé’ﬁ? n2® | A i'@ameo ; | ood
pzja ssur 3; ( g a)\eifoagl_b'rdsg;;, ldtn'g)nal ;iq@;oiis? ﬁndmfor(ctﬁ)ongd:mmeriz_tedgw ertre: predbndes ?i ; d( 52]'
ECG an rdiac_ultrasqund.. These.tests are carr out usi st andar
b ocedur es St YRRBERD PR IYBRAPERME il arrRl: RARelisfil riblarty o iiuier

Ica][di ac ul _tsiml Bﬁediseamh dwoh?itﬁuaefrddosa;ammb ! m;dtbemlegelemet_ nyot caldiasce of
eft ventricgul ar ertro . After e bagel ine investigations. are

per f or ned p@f??ﬁt ?X '?%V%geg‘iagﬁ?%amm%ﬂﬁ %SSf CYRROY rg%"?@s )82 ¢ i yed
(about 10 1o Bomoy or (3 amutuml DEodr e of Al ad: pine. and-atorvaciat
abou 0 . or a Jrut ual. prodrug o - i pine_and atorvastatin
(about 5.t cATHREPaHsos s arit g iR 4 Berd T Pefsodpenp taidia
pharmaceut igek, | y acceptable salt of a nutual prodnrg of am odi pi ne and

atorvastatin ma e ysed .ip this inyention. Cal.cul aji,on of the dosage
Srount for 1t hoouTeR WY ‘orafe (GRIBRUBS ST EORESHOUE Oh U DiESEDL VG B8 of o

nmut ual  pr odie8icAll ageit® G Rhé freainsbritt 61 athéioatierbsisSine Afinintald Qe YUy Y

performng a sinple ratio relative to the nol ecul ar wei ghts of the species

‘i nvol vedP ~ Plamenstiategi by themactily eftbe comporads,and sppasiiens efthisdpygntiondns x

to eight vegksestonhiddsaysandteinicsl SroficdPddseibedBéloRe "epeated. At this
tinme the new values are“entered 5 into th am Ri sk equation to

e Fram ngh
LRrogirygs of Amledipine and Atowva 8HANge in the risk

of future cardiovascul ar evegihe T8athitny 61 Aherdse! @nst rating the

ef fectiveness of a nutual pr Ug of aniodi pi ne and atorvastatin or
pharmaceutically acceptable salts thereof in the treatnent of angina
pectoris, atherosderosis) hypertension and hyperfipidem a 10 together) and
t he managenent of cardiac risk) also provide a neans whereby the activities
of the compounds of this invention can be conpared between thensel ves and
with the activities of other known conpounds. The results of these

conmpari sons are useful for determ ning dosage |evels in mammal s) i ncluding
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in the specification and in the appendant clains are for an gvera man
subj ect having a wei ght of about 65 kg to about 70 kg. The s@'ﬁ?@g%oag

- practitioner will readily be able to determ ne the dosage anount required
for a subject whose w!ht falls outside the 65 o 70 kg range, based
upon t hewowor288 hi st of the subject and 20 t he presef&d/1500/038kases,

_e.g., diabetes, in the subject. Al dosesd-set forth herein) and in the

appendant clains, are daily doses. In general, in accordance with this

i nvention, a nutual prodrug of anfodipine and atorvastatin is generally
adm nistered in a dosage of about 2.5 ng to about 20 ng. It wll be

][ ecogni fzedhby a 'Bifs: ttbeydismewrsg?em%aw%lﬁdmwddmgbam biaheetiectat h&hgﬁxﬁl t (215_
orms of the putu rodrug of aml odi pi ne and atoryastat.in e used in
thi s i nvenPrastus ebaalpdiaine shd atoprstalnondee BRGIRREIOMESoERRQROLRHRRaY 8RR s of
the mutual caroldawenodisédse0 dihpi Jtadyais disad &y shawthat mutuapidiug sicconpl i shed by
performng a sinple ratio relative to the polecul ar weights of the species -

i nvol ved. PAUCKIRIAGS0A donastatines siiectuiedn slopigiar sHestng e REPUPFSIOMER ni st er ed
in the g0 chﬁ%é’Feg?eﬁi?féﬁ&_%%g €Blonaf/RRHY bisease(CAD) a8 eVidlefcsPppound of

this invention ™ together with a pharmaceutically acceptable carrier,

.vehi cl e or changesip corpRgyy angipgraplyefraeligyiteasopnd. dn suRiests wilh establighed

admi ni st erggeg%é her individually or together in any conventional oral,
parenteral “or transdenm al dosage form 20 March 2003 WO 001 73298 ~
PCTI | 800100313 -This study isianlangingraphic degumentatiop loheerqoatytariesy diseagsosi t i on can

take the f ' . £0BIoH . mar s,

powder s, awfgufﬁgbb%%bgﬁgsr@ont ai n?lﬁalfe?gbiﬁtgﬁg @Q@dﬁﬁ te)fré%ﬂé%ﬁ as sodi um
citratt) calbjectsnaod preferably of atiouti7T8( torabpitot2fhsubjeatse Ibsespsaiallyal ong wi t h
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sim | ar typrileda.eThuss theesybjecy auish be anlddelt,either swale oxfiedhals iaged i1BH8yeg@es at i n
capsul gs; ef er ' iLals n.1hi | 0 R de | actose
o i 18 s Blgbeh Vi colehty Bhbighentt S irfalip pElsn BuBPE wiliritC, S\ hen
aqueous suampgiographic presghce ol significapdrfocal éesioneulich as 30f/&ato S0%oni strati on) the
conpounds inb

i avorng Stpektush shiERkerb) Ghundig SRR atioatatfl (D o KDALY Do ©
agents, asoneségment dnrPTICALRon-bypasseadbenon-bll vesss!), thatris jugdged aoflikely tpcol |
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Prvent 1 on REYHE deion ther RENAESYBRR, WISk ERkeo BIR WP ERBRAL T 00 0 Such
as a 2w vrdergairg analysis bave nat|heepdntedened withi Ginceheartutanenusdranstiimindlease
d f ' t LSl ' d
usi ng. et noafaak eiepRay (PPCAP FISHENEE with shiinBnls Y W6 IMtBRer SbehbdiE 0
pref erred cathétei, sondtTiGAsagmentd areleaquired for @dnblysis h# isalse melquitedghatdhei an or

th : : g ¢ : ,
cond 1 on Soupeis el bkl vk o biferda BBISHBIE Bl et st My sl
sol uti ons infarctdMi)r8 hos, the sequiremnént dor nan-Mbvessels. Pegmentatbatwilibel can be

I : I, . il I ' . . di
CPLOVES, Bkl R, ARUEPRP Asion slerhBaRbOBIIRAP .
"rf necesssecohd diagobdidranohprbximaliaaad didtalrieft ciramitlexefirst edamgestspaceh
fti t | i - gl Th | uti . jall

sui tabl o 9T PEinat AESTEL miT AN T foft chtonany SHSh SUhiSAR MLIYEIaR e
i nj ec]c : on ejducnm_ L sf&ﬁtiorfmf dreater ﬁmrrmmdidelemideﬁl tgﬂ@ltﬁdtaizmjﬁaoumdmﬂbm' h npl oyed

r r tain ndar d .t n -.KN to t
ki 11 ed | roglindrany St RCH HriRRLA she e o ife alefvaR Aadenra af
CONPOSAQ | Owithiktie pravicee theee maNThs df thé acstiptareioh giecgiialifyingparidgramn, or Wil |
be apparent in Iight of this di sch‘oa%urtg% to.  those skilled in this art.
For exanpl B%9Vvided po [RIeVaning Rventsueh.as athiqrabatic vept Rr SYRAS shi ng
Conpany, EpptARhs Becurre®~' Edition (1995). 20 March 2003 wo oon329s . -24
PCT/ 1 BOO/ 00313 Phar maceutical conpositions according to the invention may
contain 0.1 % 98epesaly due i thedtmRer of patients and thewphysical lpiationsiof any. o5 70%

In any evegte fakiliy, the SRIGH S tftied Subat MUMpIR sibE ARGty ifto HESRHY, stibfiegti ty of
a conpounds) ac@grding o the inventioﬁbin an anngzt effectPge to treat the
condition or disease of the subject 5 being treated. It should be

understood that the invention is not limted to the particul ar



enbodi nents descri bed herein) but that various changes and nﬁ?@f i g\aiedo ns
may be made without departing fromthe spirit and scope of t
“ concept as defined by the follow ng clains. 10 Exanp One
j- (2- Cht\%i)oob Qz%gvl )-2-( 2. 5-('"1-f2-(4-fluoro-phenylge5- IP%Q‘?IEJ&D%BBB_ ohenvt -
. phenvl car barmovl - pyrrol - 1- vl | - 3. 5- di hydr oX¥= hent anoyl oxynet hyl ~2- oxo- (1. 3I di
oxol -415 vl met hvl) -
am rtol - et hoxvnet hvl ~net h~rt - 1. 4- di hvdr o- pvri di ne- 3, 5-di carboxvlic acid 3
ethvlester 5-nethyl ester. A solution of ]
4, 5-bi s(br ommmguamllatrﬁ@p@mw WQW@WG@ Bmedecaratid asteny| acet at e

pot ass! um bYLar BRI (16 spSectrent b ol aff @1 @ et destiati e, T Ui

m) and N, N;cmtemt Apisfestahishesdoaselings fpr eachSlmmhoDmmdmmeddmm theiteststirred

20 at r00m Lg2nes Biefiad el ideo b driBifhe baBid 10 oA UAEhalc 51 11 NS

~and the org ase IS separa 084 Sts B8R chl ori de
and dri ed omewaatamydalomm QOdngahasdlpiwebo oThenmmlpmwugdambdm anader

. reduced due f
Siiica gel SENOFED o henaEESHRLY Rpfebats 8o Peurshiag £ 1 DB A Lot o
gf at or Vﬂ.s][ddzses setﬂ(orrhxr‘zi @Imsmrplbcblfwe 5e2?1a>|l doses. The ?mount of amtlodtlpme bc;syl7ate) 10
r ononet - di ox0i er .o 0 atin
mmol ) , d Wﬁ? é’ﬂ'é}g%'%"%n%é& cPBr/Fé’BtﬁCEH'! %9'“3%"}93@ Bs. Zg g, 10
nmol ) and mhmwmdainme@amtm(sumaée m@akbetenmhédwmmbaprrmm de (50

m) is stlrred at 0 Cfor 8 h. The solvent is renpved in vacuo and the
resi dud0 s RIWSEBPved in chloroform The chloroformsolution i s washed with

- water) dried omﬁswﬁcxﬁmuﬁorﬁteebdm5wnbabmra@?ba1®amtg"eabmtyuﬂder reduced
5 pressure to yleldt e title co d of Exanpl e

5 P el or B g prsterrach Biraode Chsp A WirBtound deassSR oheasalisharey

~henvl car badiwbsdubénsbn&wdnbh&céadé bwhs:&mdm%gxmhwmmh%uswm@nvl am nol

et hoxvnet hyl ) - 6-net h 1. 4- dr o- pvr rboxvlic acid 3-ethyl
ester 5 metSI‘Hﬂy Gener “y'ém’a?@hé‘% F'sﬂ?ﬁP@r@? 'k ﬁ igBsgessmenti) ) i s added

to anl ggi plﬂwo(rﬂ&:l 5su§a BZﬁocmmirAsomd eRuipnikrite Hoﬂveﬁergé pérdoR @Rillsd inthk @ftof orm

cooled in an i ce eaction xture is stirred at roomtenperature
for 16 h, VPRHRSRE ?’H“ 5'8'"9 is 2566 sodi um sul fate) and
concentrated un Eoronayl uaagndgnapays islp"e?foniﬁbd at 6 ctnclusion B the@neéad three year
di met hyt f or t nam de %ocg,ﬂe% CO'nt ai n| t he ca~ium salt of a‘ﬁt prvastatin
(10.75 g) degeentpre bege F‘&a?d‘Pn HFEQtgnt apgiogragsadhe ienvenigg o0 h.
T_hehdi rrr:t hwfbfdﬁatanam Blendde unmu@@}am até;ébbaluaﬁﬂ fbhgaw ﬁ&bdslalr p@giéssfohrogt egl
wi th chl orof om~ xanet itle c ound the title co nd o
Bxanpl 0T ohng SEREGste fsions. AGSTal PERPISIES EFBETTIZNS alots e ot
changes from baseline and over the 6-month evaluation periods.

The primary objective of this study is to show that the mutual prodrug of
amlodipine and atorvastatin or pharmaceutically acceptable saits thereof reduces the
progression of atherosclerotic lesions as measured by quantitative coronary

25 angiography (QCA) in subjects with clinical coronary artery disease. QCA measures
the opening in the lumen of the arteries measured.

The primary endpoint of the study is the change in the average mean
segment diameter of the coronary artery tree. Thus, the diameter of an arterial
segment is measured at various portions along the length of that segment. The

. 30 average diameter of that segment is then determined. After the average segment
diameter of many segments has been determined, the average of all segment
averages is determined to arrive at the average mean segment diameter. The mean
segment diameter of subjects taking the mutual prodrug of amlodipine and
atorvastatin or phammaceutically acceptable salts thereof will decline more slowly, will



pc~rnsooi 003i 3 1. A conpound which is a nutual prodrug of anl odi pi ne and
atonrastatin or a pharmaceutically acceptable salt thereof. 20 Marebaf@ind
*of claim1l having the formula I, 5 1 or a pharmaceutically acceptable salt
thereof. 3. A conpoun daim 2 or phamaceuti cal accept abl e salt
t her eof WEHW(78298 t he carbon atom at the 4-position t hePET/HBA8OISr i di ne
,ring has the (R)10 configuration. 4. A.ggnpound of claim2 or
pharmaceutically acceptable salt thereof wherein the carbon atomat the
4-position of the dihydropyridine ring has the (S)configuration. 5. A
compound of claim1l having the formula Il, 15 Il or a pham~aceutically

accept abl getitbd cbaprtdly, oM@l U8 amidrdade af Mel ldanfetéect ed from
H and (C, -.C4)al ky 20 March 2003 27 npound of claimb5 or a

. 6. AcC ] .
phar maceutThese FEEUHS rrpsesant slowed pragression ol alesresderrsisdhaltedpragressieRpf H. 7. A

conmpound Qfihdrbédiéfobis @hd fedibidrpSiaitheraatibibosACRRPEGRER. Sal t thereof wherein
the carbon atom at the 4-position of the di hydropyridine ring has the (R 5

“confi guration. € S€ceaians qhigctye oftis #uslyds to:s Atibe Mytealinrgdrug Ok pt abl e
Zia'hty i ?, g;fz{?@?%iﬁé &g aldibastAnRY A pHaagbuticafly decapable S thérebl'Reduces the

ing has the (S)configuration.

“4- (2- Chi orrates pragressionof atfesosclerpsis fmithe| aamtid-aneday B nBasugsrhyhe sbpe

phenyl - 4- VA To e -
5- di hydr 03’3 ﬁ%@%ﬁﬁ#&%ﬁ%ﬁ%ﬁ%{'ﬁ?%ﬁ”&?%ﬁ%‘ ayeraped oyer 12 separale o hoxym
et hyl } - 6- metlilsegmints-(Mehn dMax) as a funation ®f tilei JhelintimakintedialitbicBress lof | est er

5- net hyl . .

2 (2- il o SbiERE 590 e el rosihg of prmiodiping and Blorstatin ora, 1 5 oeny - aphen

y| car b@nophapyaceatically atdepBbls skilttherent yilhiaerease oo siowtyhwilceasdtony | am no} 15
th thyl ) - 6-net - - dj - i dines - di ' I d 3-ethyl

st er Breiifess of B bepichsg ShEUEILRY Fethauis SodedfGeRin of 70 . 010

of cl ai m atrenckclergsis hattedbprogessionof afiteatidolerosis andregressiorcdfe or di l uent. 12.

A conmposi ti,on of cl.aim 11.wherein said conpound of claim1l is 4-(220
chl oro- ph@ Ssc%r?sf?f%g@e%t?' 2- (4-fluoro-phenyl)-5-isopropyl - 3- phenyl - 4pheny

| car banoyl - pyr Tak-utility| 4f-tBe Dodipoydds and heqmposidiphs »of ithe Ipyésend irventidri ag] di oxol
-4yl hyl ) - amj no] -.et. | }-6-nethyl-1, 4-di hydro-pyridi ne-3, 2-di car box
yli cnﬁ%i d%ﬁ%ﬁg@?gﬁ%ﬁ%@%iﬁ 5”.“%%‘"&%&1}8%"?%5 (8- UMD 1ISyher ei n
sai d conpdemdnstfated by theladtigitylof(th@ ‘compounds and compositions of this invention in

chl oro- phenyl )=2-(2-{7-[ 25 (4- {l - -.5- | r opyl - 3- phenyl - 4phenyl car
bamoyl pyr FB'?{‘{ pérra? Q%S %ﬁ%glhér%'Q#;-gLfg'SP%%g%%Q@%?%%ycar bonyl am no} et hoxynet
hyl ) -6-net hyl -1, 4- dE D! pl Biodaids &-Alhlodipinearid Atonastati- et hyl est er
oSt er sbtey A 0% O % G R bPRhgnd ©2 1 19 o cct 1 ve arount o
t he n20wuf act ur hisfstulyrisaidoubte blind, garaltebatm,rgndomizedratudy ud bow the f r om angi na
pectoris. . n ' ' f f ive a of a
phar maceu Fﬁ%catt'l"é(’:ec% E)gif"tulﬁ%ar% %gg "2?8?%1’%@‘#' o L'ﬁcﬁg&%%écﬁfﬁ"g"ﬁ?wgp%@i cament

f or tr eat accpptabhesaita thesedffite thertgedtment afsymplorpatia amgisa. 20 March 2003 28
16. A use of a : ' n | ipiden a .t ' ective amount of
a conpound of EM?@%ﬁ%%ﬁ% Ptgmﬁjggag%’gﬁgﬁhbgg’gﬁyeﬁﬁe?fgﬁﬂe for the
manuf act uwith afhistoryetitypizakchiest main assariatad with jpee tof thed following objeptivd | pi dem a in
a na . 5.17. A use. of pesit ensi nd_h rl Dl lLa treating

ot T octy ve eurftRe el ool [ AR M 3emet e vt L ke, 1 e

manuf aclt uriillimétenomaciedeom thie ECG; (2) poabiting tresdraillistress test;q8fnéwwak | i pi demia in
a mamal .

motion abnormality on ultrasound; or (4) coronary angiogram with a significant
qualifying stenosis. Generally a stenosis of about 30-50% is considered to be
significant.

30 Each subject is evaluated for about ten to thirty-two weeks. At least ten
weeks are generally required to complete the study. Sufficient subjects are used in
this screen to ensure that about 200 to 800 subjects and preferably about 400
subjects are evaluated to complete the study. Subjects are screened for compliance
with the entry criteria, set forth above, during a four week run in phase. After the



18. A use of an antiatherosclerosis effective amunt of a cg%rap ound of cI a| m
1 or a pharmaceutical acceptable salt thereof for the nanuf Mpech2003

- medi cament for treating atherosclerosis in a mammal. 19. A use of claim 18
wher ei n progression of agarosclerotlc pl aques is si@ided. 20. A use of
claim 19‘9(9\)9(3738?% sai d progression of atherosclerotic pl afuE¥BPUBoned in

. coronary arteries. 15 21. A use of clai %9 wherein said progression of
at herosclerotic plaques is slowed in carotid arteries. 22. A use of claim
19 wherein said progression of atherosclerotic plaques is slowed in the
peri pheral arterial system 23. A use of claim 18 wherein regression of
at her oscl ergéening erijerizsareanety a:b;ézﬁ)s are. washed eubfforn Itlaéimlﬁz’bnvmr #riginagai d
regression of atherosclerotic plaques.occurs in coronar ri es
use of cl aiMPIYPNH |%et§'éﬁeﬂ°f‘@d?’ gg:tg}grgt(atgfwg}%%é? ﬁp ﬁ&ﬂ'ﬁf@%’"bccurs
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thereof forpdng aﬂa%&ftﬁeb%smneat Bﬁﬂb%ﬁﬂﬁ&toﬂ‘ﬁéblﬂagﬁ SiGaffriGaidC risk in a
manmal at risk of suffering an adverse cardiac event. 29. A use of a

cardi ac ri shubjecisbaving ene edwpaltackarliangine Per prek while gp stable dasapetiongon of
claim1ll Ty, {glﬁ?age% hafaﬁyﬁémgnm'mamag%umﬁm w'eeeuuiéa& fd Sk in a

mammal at ri1s verse cardi ac event March 2003 29
30. Usd0of s&abﬂaﬁg@umrws éh@ubaepta)emar thesandogrizationphage amﬂsﬂ&m e salt

t her eof i“(fhn{%ﬁero%naﬁ@tb veknﬁl{f%&%mahn%h@anw@ﬁéaw@enamm 31. The use

of claim3 erern sal IS a conpound of claim
1 or a pharram;mzat@wnhysadbegwlamt%ayanand@ntywéa@éﬂntpmn@mﬂmfep@armq &n of

anl 00\ P! Ne thilsikby St 1BrtR HEBAT Ater uZhﬁg #3%udth dih Bhilde? gubﬁﬂﬁ? i n said

mammal is a a co ound llaim 1 armaceutically
accept abI e comipliancegwyithcthe eptry GW@"MM#TQQM@Y &Ufaoﬁmbmm for treating a
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phar maceutl sal or the manuf acture of a
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conposi ti Oﬁ%@ﬁmbﬁﬁ's@ngﬁ? € isi b Hasé BPé%hQﬂfub‘féc?' Wh%n%n&z tm

phar maceut daccept salt thereo and an anbunt of p| ne or a
bhar maceu! istass sk thespeadiobthedraadmilbancihe gradient of the treadmil 2an be

controlled by a technician. The speed of the treadmill and the angle of the gradient
20 are generally increased during the test. The time intervals between each speed and
gradient increase is generally determined using a modified Bruce Protocol.

After the baseline investigations have been completed, subjects are initiated
on one of the following four arms of the study: (1) placebo; (2) atorvastatin calcium
(about 2.5 mg to about 160 mg); (3) amlodipine besylate(about 2.5 mg to about 20

25 mg); or (4) a mutual prodrug of amlodipine and atorvastatin (about 5 to 160 mgs).
The subjects are then monitored for two to twenty four weeks. It will be recognized by
a person skilled in the art that a pharmaceutically acceptable salt of the mutual
prodrug of amlodipine and atorvastatin may be used in the fourth arm of the study.
Calculation of the dosage amount for these other forms of the mutual prodrug of

30 amlodipine and atorvastatin is easily accomplished by performing a simple ratio
relative to the molecular weights of the species involved.

Atter the monitoring period has ended, subjects will undergo the following
investigations: (1) twenty four hour ambulatory ECG, such as Holter monitoring; (2)
exercise stress testing (e.g. treadmill using said modified Bruce Protocol); and (3)



37. A conposition of claim36 conprising the besylate salt of ,@%1 ogh@%n
15 38. A pharmaceutical conposition conprising an anpunt of 2 ﬁtﬂ)

claiml1l or a pharmaceutically acceptable salt thereof and an am)unt of
atorvastatin or a ph ceutically acceptable saggy thereof. A
conposiWP8H'BP8 cl ai m 38 conprising the henical ci um sal t P&F"BP%‘W%t atin. 20
40. A use of an effective anmount of a-Pharnaceutical conposition of claim
36 for the manufacture of a nmedicanent for treating angina pectoris in a
mammal . 41. A use of an effective anpunt of a pharnmaceutical conposition of
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prodrug of am odlpme and atorvastatin is easily accomplished by performing a simple
ratio relative to the molecular weights of the species involved. The subjects retumn to

-

the testing center at the conclusion of the six to eight weeks so that the baseline
evaluations can be repeated. The blood pressure of the subject at the conclusion of
the study is compared with the blood pressure of the subject upon entry. The lipid
10 screen measures the total cholesterol, LDL-cholesterol, HDL-cholesterol,
triglycerides, apoB, VLDL (very low density lipoprotein) and other components of the
lipid profile of the subject. Improvements in the values obtained after treatment
relative to pretreatment values indicate the utility of the test compound.
The utility of the compounds and compositions of the present invention as
15 medical agents in the management of cardiac risk in mammals (e.g., humans) at risk
for an adverse cardiac event is demonstrated by the activity of the compounds and
compositions of this invention in conventional assays and the clinical protocol
described below.

Efiects of Mutual Prodrugs of Amlodipine and Atorvastatin
20 on Subjects at Risk of Future

Cardiovascular Events
This study is a double blind, parallel arm, randomized study to show the

effectiveness of a mutual prodrug of amlodipine and atorvastatin or pharmaceutically
acceptable salts thereof in reducing the overall calculated risk of future events in

25 subjects who are at risk for having future cardiovascular events. This risk is
calculated by using the Framingham Risk Equation. A subject is considered to be at
risk of having a future cardiovascular event if that subject is'more than one standard
deviation above the mean as calculated by the Framingham Risk Equation. The
study is used to evaluate the efficacy of a mutual prodrug of amiodipine and

30 atorvastatin in controlling cardiovascular risk by controlling both hypertension and
hyperlipidemia in patients who have both mild to moderate hypertension and

hyperiipidemia.
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age, sex, systolic and diastolic blood pressure, smoking habit, presence or absence
10 of carbohydrate intolerance, presence or absence of left ventricular hypertrophy,
serum cholesterol and high density lipoprotein (HDL) of more than one standard
deviation above the norm for the Framingham Population are all evaluated in
determining whether a patient is at risk for adverse cardiac event. The vaiues for the
risk tactors are inserted into the Framingham Risk equation and calculated to
15  determine whether a subject is at risk for a future cardiovascular event.
Subjects are screened for compliance with the entry criteria set forth above.
After all screening criteria are met, patients are washed out from their current
antihypertensive and lipid lowering medication and any other medication which will
impact the results of the screen. The patients are then placed on the NCEP ATP |
20 Step 1 diet, as described in the hypenrtension and hyperlipidemia section above.
Newly diagnosed subjects generally remain untreated until the test begins. These
subjects are also placed on the NCEP ATP |l Step 1 diet. After the four week wash
out and diet stabilization period, subjects undergo the following baseline
investigations: (1) blood pressure; (2) fasting; (3) lipid screen; (4) glucose tolerance
25 test; (5) ECG; and (6) cardiac ultrasound. These tests are carried out using standard
procedures well known to persons skilled in the art. The ECG and the cardiac
ultrasound are generally used to measure the presence or absence of left ventricular
hypertrophy. ' ‘
After the baseline investigations are performed patients will be started on one
. 30 of the following: (1) a fixed dose of amlodipine (about 2.5 to 10 mg); (2) a fixed dose
of atorvastatin (about 10 to 80mg); or (3) @ mutual prodrug of amlodipine and
. atorvastatin (about 5 to 160 mgs). it will be recognized by a skilled person that a
pharmaceutically acceptable salt of a mutual prodrug of amlodipine and atorvastatin
may be used in this invention. Calculation of the dosage amount for these other
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forms of a mutual prodrug ot amiodipine and atorvastatin is easily accomplished by
performing a simple ratio relative to the molecular weights of the species involved.
Patients are kept on these doses and are asked to return in six to eight weeks so that
the baseline evaluations can be repeated. At this time the new values are entered
into the Framingham Risk equation to determine whether the subject has a lower,
greater or no change in the risk of future cardiovascular event.

The above assays demonstrating the eflectiveness of a mutual prodrug of
amlodipine and atorvastatin or pharmaceutically acceptable salts thereof in the
treatment of angina pectoris, atherosclerosis, hypertension and hyperlipidemia
together, and the management of cardiac risk, also provide a means whereby the
activities of the compounds of this invention can be compared between themselves
and with the activities of other known compounds. The results of these comparisons
are useful for determining dosage levels in mammals, including humans, for the
treatment of such diseases.

The following dosage amounts and other dosage amounts set forth elsewhere
in the specification and in the appendant claims are for an average human subject
having a weight of about 65 kg to about 70 kg. The skilled practitioner will readily be
able to determine the dosage amount required for a subject whose weight falls
outside the 65 kg to 70 kg range, based upon the medical history of the subject and
the presence of diseases, e.g., diabetes, in the subjecl. All doses set forth herein,
and in the appendant claims, are daily doses.

In general, in accordance with this invention, a mutual prodrug of amiodipine
and atorvastatin is generally administered in a dosage of about 2.5 mg to about 20
mg. It will be recognized by a skilled person that the free base form or other salt
forms of the mutual prodrug of amilodipine and atorvastatin may be used in this
invention. Calculation of the dosage amount for these other forms of the mutual
prodrug of amlodipine and atorvastatin is easily accomplished by performing a simple
ratio relative to the molecular weights of the species involved.

The compounds of the present invention are generally administered in the
form of a pharmaceutical composition comprising a compound of this invention
together with a phammaceutically acceptable carrier, vehicle or diluent. Thus, the
compounds of this invention can be administered either individually or together in any
conventional oral, parenteral or transdermal dosage form.

F
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molecular weight polyethylene glycols When aqueous suspensions and/or elixirs are
desired for oral administration, the compounds of this invention can be combined with
various sweetening agents, flavoring agents, coloring agents, emulsifying agents
and/or suspending agents, as well as such diluents as water, ethanol, propylene

15  glycol, glycerin and various like combinations thereof.

The compositions of this invention may also be administered in a controlled
release formulation such as a slow release or a fast release formulation. Such
controlled release dosage formulations of the compounds of this invention may be
prepared using methods well known to those skilled in the art. The method of

20 prelerred administration will be determined by the attendant physician or other person
skilled in the art after an evaluation of the subject's condition and requirements.

For purposes of parenteral administration, solutions in sesame or peanut oil
or in aqueous propylene glycol can be employed, as well as sterile aqueous solutions
of the corresponding water-soluble salts. Such aqueous solutions may be suitably

25 buffered, if necessary, and the liquid diluent first rendered isotonic with sufficient
saline or glucose. These aqueous solutions are especially suitable for intravenous,
intramuscular, subcutaneous and intraperitoneal injection purposes. In this
connection, the sterile aqueous media employed are all readily obtainable by
standard techniques well-known to those skilled in the art.

30 Methods of preparing various pharmaceutical compositions with a certain
amount of active ingredient are known, or will be apparent in light of this disclosure, to
those skilled in this art. For examples, see Remington's Pharmaceutical Sciences,
Mack Publishing Company, Easton, Pa., 19" Edition (1995).
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10 Example One

o <
%o
o
4-(2-Chioro-phenyl)-2-{2-[(5-{7-[2-(4-fluoro-phenwl)-5-isopropyi-3-phenyi-4-
henylcarbamovl-pyrrol-1-yi}-3,5-dihydroxy-heptanoyioxymethwi}-2-oxo-{1,3]dioxol-4-
15  yimethyl)-aminol-ethoxymethyl}-6-methyi-1.4-dihydro-pyridine-3,5-dicarboxylic acid 3-
ethylester 5-methyl ester. A solution of 4,5-bis(bromomethyt)-1,3-dioxol-2-one (10 g,
36.8 mmol) in ethyl acetate (10 ml) is added dropwise to a mixture of atorvastatin
(7.45 g, 12.9 mmol), potassium bicarbonate (3 g) and sodium iodide (0.05 g) in ethyl
acetate (60 ml) and N,N-dimethylformamide (20 ml) at 5° C and the mixture is stirmed
20 atroom temperature for 8 h. Cold water (30 ml) is added with stirring and the organic
phase is separated, washed with 5% aqueous sodium chloride and dried over
anhydrous sodium sulfate. The solvent is removed under reduced pressure and the

residue is purified by column chromatography on silica gel to yield the 5-
bromomethyl-2-oxo-1,3-dioxol-4-yl)methyl ester of atorvastatin. A mixture of the 5-
25 bromomethyl-2-oxo-1,3-dioxol-4-yl)methyl ester of atorvastatin (7.7 g, 10 mmol),

»



10R<R<! 2 SB" 109R<R<&’ () - y610%<& () - VaBuS1 ! 19110, 10% W& () - F10% U ()| 10%
U& ()-F910% U& ()-!3 "10%s& ()-y! 10% U& ()-;5# ?2uSl 1911 # GRpreh 200
U& ()-!aS#10%n& () - S!f S#L0% U U& () - SF F10% U& () - 1Q% U8 ()-F 10% U& () - #p

gV}~?uSl 1191 710% U& ( 110% U& ()-Y 4Z10%

U8 ()-! V¥R 99 () -1 y&F #10%00U& () -13940% U& ()-Vi! Co@ T o4 (& ()-
y#10% & ()- 10 U 10 U 10 UY; g 10% U& ()28 3:-10% U& ()-1810% U&' ()-C5"0aBb@
FIOIT10% & ()- 10% & ()-z2'10% & ()-y10% & ()-y@10% & ()-9! & 10%c& () -
0{kB?}[<b@! | Sy#@10%& ()-! kSy#@10W[ K[ & ()-!!z
10%€ (& ()-! Xy"1098(8(& ()-910% & ()- 310% & () -

amiodipine (5.25 g, 10 mmol) and potassium bicarbonate (1 g, 10 mmol) in N,N-

dimethylformamide (50 ml) is stirred at 0° C for 8 h. The solvent is removed in vacuo
and the residue is dissolved in chloroform. The chloroform solution is washed with
water, dried over anhydrous sodium sulfate and concentrated under reduced

5 pressure to yield the title compound of Example One.
Example Two

4-(2-Chloro-phenvl}-2-(2-{7-[2-(4-fluoro-phenvi)-5-isopropyl-3-phen

10 henylcarbamovi-pyrrol-1-yi]-3,5-dihydroxy-heptanoyloxymethoxycarbonylamino
ethoxymethyl)-6-methyi-1.4-dihydro-pyridine-3,5-dicarboxylic acid 3-ethyl ester 5-
methyl ester. Chioromethyl chloroformate (2.85 g, 22 mmol) is added to amlodipine
(10.5 g, 20 mmol) and pyridine (1.6 g) in 300 ml chloroform cooled in an ice bath.

The reaction mixture is stirred at room temperature for 16 h, washed with water, dried

15 (anhydrous sodium sulfate) and concentrated under reduced pressure. The residue
is dissolved in dimethylformamide (50 ml) containing the calcium salt of atorvastatin
(10.75 g, 0.018 mol) and the reaction mixture is heated at 80° C for 20 h. The
dimethylformamide is removed in vacuo and the residue is triturated with chioroform-
hexane to yield the title compound the title compound of Example Two.
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or a pharmaceutically acceptable salt thereof.

3. A compound of claim 2 or pharmaceutically acceptable salt thereof
wherein the carbon atom at the 4-position of the dihydropyridine ring has the (R)-

10  configuration.

4. A compound of claim 2 or pharmaceutically acceptable salt thereof
wherein the carbon atom at the 4-position of the dihydropyridine ring has the (S)-
configuration.

5. A compound of claim 1 having the formula I,

MeO
Me
(o)
R' HN
R —
N
15 °

Il
or a pharmaceutically acceptable salt thereof,
wherein R' and R? are independently selected from H and (C,-Ca)alkyl.
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9 phenylcarbamoyl-pyrrol-1-yl}-3,5-dihydroxy-heptanoyloxymethoxycarbonylamino}-
15  ethoxymethyl)-6-methyl-1,4-dihydro-pyridine-3,5-dicarboxylic acid 3-ethyl ester 5-
methyl ester.
11. A pharmaceutical composition comprising a compound of claim 1 and a
pharmaceutical acceptable carrier, vehicle or diluent.
12 A composition of claim 11 wherein said compound of claim 1 is 4-(2-
20  chloro-phenyl)-2-(2-{(5-{7-[2-(4-fluoro-phenyl)-5-isopropyl-3-phenyl-4-
phenylcarbamoyl-pyrrol-1-yi]-3,5-dihydroxy-heptanoyloxymethyl}-2-oxo-[1,3]dioxol-4-
ylmethyl)-amino]-ethoxymethyl}-6-methyl-1,4-dihydro-pyridine-3,5-dicarboxylic acid 3-
ethylester 5-methyl ester.
13. A composition of claim 11 wherein said compound of claim 1 is 4-(2-
25  chloro-phenyl)-2-(2-{7-[2-(4-fluoro-phenyl)-5-isopropyl-3-phenyl-4-
phenylcarbamoylpyrrol-1-yl}-3,5-dihydroxy-heptanoyloxymethoxycarbonylamino}-
ethoxymethyl)-6-methyl-1,4-dihydro-pyridine-3,5-dicarboxylic acid 3-ethyl ester 5-
methyl ester.
14. A use of an angina pectoris treating effective amount of a compound of
30 claim 1 or a pharmaceutically acceptable sait thereof for the manufacture of a
medicament for treating a mammal suffering from angina pectoris.
15. A use of an angina pectoris treating effective amount of a
pharmaceutical composition of claim 11 for the manufacture of a medicament for
treating a mammal suffering from angina pectoris.
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dEMD! a” - #19 18. A use of an antiatherosclerosis effective amount of a compound of
claim 1 or a pharmaceutical acceptable salt thereof for the manufacture of a

10  medicament for treating atherosclerosis in a mammal.

19. A use of claim 18 wherein progression of atherosclerotic plaques is
slowed.

20. A use of claim 19 wherein said progression of atherosclerotic plaques is
slowed in coronary arteries.

15 21. A use of claim 19 wherein said progression of atherosclerotic plaques is
slowed in carotid arteries.

22.  Ause of claim 19 wherein said progression of atherosclerotic plaques is
slowed in the peripheral arterial system.

23. A use of claim 18 wherein regression of atherosclerotic plaques occurs.

20 24. A use of claim 23 wherein said regression of atherosclerotic plaques
oceurs in coronary arteries.,

25. A use of claim 23 wherein said regression of atherosclerotic plaques
occurs in carotid arteries.

26. A method of claim 23 wherein said regression of atherosclerotic

25 plaques occurs in the peripheral arterial system.

27. A use of an antiatherosclerosis effective amount of a pharmaceutical
composition of claim 11 for the manufacture of a medicament for treating
atherosclerosis in a mammal.

28. A use of a cardiac risk treating effective amount of a compound of claim

30 1 or a pharmaceutically acceptable salt thereof for the manufacture of a medicament
for managing cardiac risk in a mammal at risk of suffering an adverse cardiac event.

29. A use of a cardiac risk treating effective amount of a pharmaceutical
composition of claim 11 for the manufacture of a medicament for managing cardiac
risk in a mammal at risk of suffering an adverse cardiac event.



"10% & ()-fs10% & ()-s10% & ()-f10% & ()-s10% & () - S#10% & () -

U'*w} A?M0! a°

"10% & ()-"10% & ()-16""110%p& ()-!N110%: & ()- 10% & () - 10¥PMareh 2R% BMO
la 1;"#10% : & ()-S,9110% & ()- 10% & ()-,L10% & ()--#10% & ()-" 10% & ()-
SAEM30! a’ | -10% & ()-+10% & ()- *10% & ()-,(10% & ()- ' 10% & ()-

10% & ()-S"?4Q0 10:,1710% & ()-T! @"10%323& ()-!a2"109%& () -

1110% & ()-,0-10% & ()-,.10% & ()-(anN/ Ss10% & ()-S

10% & () -y @L0% &3Q.) - Sdspaiea compasdasf Clrim:1 @vaghgimacktically acceptable salt

10: L hgr2mV SIEQ%OF éqgé ﬁrép)aratéﬁ‘o#gt&(%\s%\lﬁ‘u( Vive (&bt 4<4& () -S10% & () - S 10

%me& ()- 10%
| (A< Ss! k&$" 10981.& (The usess cleaw30swhireinf saldmagindl is@haoad.& ()-f 9

A & - 0 ' - I A &' --21 10%.&' -
5100 & (-, 100 e E?ﬁqéﬁ% TR o B By daroscebliiR ebnsraie 821 ) - 1 wr0vs
"& ()- 18\ 1t0lefe1>0lnFthe Mﬁlﬂﬁ&ti@oS?ﬂJ@ﬁZﬁp&\e(m-v)'\(/?Ji?‘?ﬁr;ﬁéromaP | o
bAERCSs! KI0W &' () gSmOY by 08 Gk Soha AR ) - 10908 -
Headi ng 53] c" " H¥kdi nhgseﬁef]a:cto;?p%mdlomgamp ot a"pHaadageyti@Bly @tceptigdelsaly 93] c" A
sa(- ozace eERe M eiRAOR & e BRI A NS A mapogt wit apisepie.-.
@\CFF’\I HKLNQSTu\3S. Z \ A tipe pba edrpduhapd [ckimwi{or(a W@ﬁé’m%n&##y(ﬂcz&ntéblegélt WS$h
et 4 R PR S BN i
P"HSUR () *+,-./ 01128456/-\289annaceut|ca| composition comprising an amount of a compound of

|<,, ;;%Bg)ff% %&%@%%K}[ éclcepta%Pe sda?tftﬁg el)#( an’H‘ rP ecﬂ'noun %X\Foiit;}iﬁe or

<=>7? @GABCDEFGHpmasiRORIBT4d 8 el e\ datt thexbofdef ghi j kI mopqr st uvwxyz{| } ~
I"#$UR ()*+,-./0

<=2 @BODEFGH JKLINOPCRETIRRIRA T lam 36 S8 PIRie e P2 edl hypgine

I #30R (16" +, - . / 0138456/ barmaceutical composition comprising an amount of a compound of
<=>? GABCDEF Gl 1 YNCBRFELMMKURS MdcoptaBRE LR A obALATOP S S VAA Lz or
a pharmaceutically acceptable salt thereof.

39. A composition of claim 38 comprising the hemicalcium salt of
atorvastatin.

20 40. A use of an effective amount of a pharmaceutical composition of claim
36 for the manufacture of a medicament for treating angina pectoris in a mammal.

41. A use of an effective amount of a pharmaceutical composition of claim
38 for the manufacture of a medicament for treating angina pectoris in a mammal.

42, A use of an atherosclerosis treating effective amount of a

25  pharmaceutical composition of claim 36 for the manufacture of a medicament for
treating atherosclerosis in a mammal.

43. A use of an atherosclerosis treating effective amount of a
pharmaceutical composition of claim 38 for the manufacture of a medicament for
treating atherosclerosis in a mammal.

30 44. A use of a cardiac risk treating effective amount of a pharmaceutical
composition of claim 36 for the manufacture of a medicament for managing cardiac
risk in a mammal.

45. A use of a cardiac risk treating effective amount of a pharmaceutical
composition of claim 38 for the manufacture of a medicament for managing cardiac

35  risk in a mammal.
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a pharmaceutical composition of claim 36 for the manufacture of a medicament for
treating a mammal suffering from hypertension and hyperlipidemia.

5 47. A use of a hypertension and hyperlipidemia treating effective amount of
a pharmaceutical composition of claim 38 for the manufacture of a medicament for

treating a mammal suffering from hypertension and hyperlipidemia.



