Use of PPAR agonists for the treatnment of congestive
heart failure Congestive heart failure is a
waleooeméaii ng di sease where there is ineffecti veCPEPRDIIE3046
of the heart |eading to an accunul ation of fluids in
the lungs. Typical synptons include shortness of
breath, difficulty breathing when lying flat and
swel ling of |egs and ankles. Said progressive
i mpai rment of physical fitness can ultimately lead to
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t the nos requent are myoca Infarction (about
60 percent .of all cases), chronic hypertensi on (about
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the hééﬁfvéadlﬁg @cS a%cummmtoemrﬂuzmnanemmgm Jypical bymptoms mclude
clinical on a classification develo
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 Said Qﬁf@e%ﬁ% norhé@‘rﬁ@t%gfriég Mﬁﬁ&&d};&n@tﬂﬁh‘c 'té(]g'iéétf‘td d&&h. There are

a numbdeofatausesdot hear} faivéibut the rheghfipequent due mm;gaaardiudl infarction
exertion t ons _at

(aboy hosRN of AL SReASHEN ORI Ty PERENBI0BRBEL] 24 Yok SBppic disposition
(10 @r é’ﬁ@&ﬂro%’rh%ﬂéihy%bgﬁbﬁ@t%n drenedd fagtsgs. at any

en NYHA St'age, overall nortality has remained high,
averagi ng 15 percent per year in recent large scale .

el il DGR G AR AR IS B g,

base§dn AeRiseichmns deiélbped DSIQN@NeWYbﬂ{ HexrtysekidtiongNYHA). The
diuretics, ACE inhibitors, b-blockers) their blood

patiepiscrhysical fithassidaiersnings the d@ﬁﬁflﬁ@nqrbwtq Nt (Re synptams),
vl SRS e SREM ol AR RE IR BN i

exertidr)| apRNHACI\s{syatptgimesat rest). get i ng novel mechani sms of
action, are urgently needed for the further S
advancenent of nedical therapy of CHF.

Current treatment of CHF that delay the progression of CHF prolong survival
considerably. Nevertheless, at any given NYHA stage, overall mortality has remained
high, 'averaging 15 percent per year in recent large scale trials performed in patients .
with mainly NYHA Il or lll. A common dlsadvantage of all currently approved CHF _
medications with a proven mortality benefit (e.g., diuretics, ACE inhibitors, 3- blockers)
~ their blood pressure lowering effect. Combination therapy is often not possible
‘because in many patients blood pressure will decrease too much. As a consequence,
- alternative therapeutic strategies, targeting novel mechanisms of action, are urgently |
" needed for the further advancement of medical therapy of CHF. |

The peroxisome proliferator activator receptors (PPARs) represent'a class of nuclear
hormone receptors, two of which (PPAR«a and' PPARYy) are expressed in many tissues,
including the myocardium and the vessels. Activation of the PPARs leads to
expression of a variety of genes and, subsequently, production of proteins. The PPARy
activators (e.g., rosiglitazone) have been approved for the treatment of type 2 diabetes

mellitus, based on their efficacy in improving insulin sensitivity and delaying the



10 -

15

- 20

25

30

The peroxisonme proliferator activator receptors
(PPARs) represent a class of nuclear hornone
wo emmepsons, two of which (PPARa and PPARg) ar ePCT/EP2005/013046

expressed in many tissues, including the nyocardi um

and the vessels. Activation of the PPARs |eads to

‘expression of a variety of gBnes and, subsequently,

production of proteins. The PPARg activators (e.g., :

rosi glitazone) have been approved for the treatnent of
progr*e%@@n?ofdhél}?ﬁtr%lsfﬂ?{de' ihtSovdttdRbets (‘I\)I‘éllnbw%fkf bR@BbIdla Clin.

inproving Insulin sensitivity and del ayi ng
Therapeipicsd2008), 823, 3151113681 heff apd Reats £urhtMedvehem. Immunology,

EndoEQﬁga Weﬁ%bwbr%&ﬁs 1@@85)_?%3%24@ &L%(adltleﬂ ‘;Pﬁpel\EBAﬁsa activators, |

the flgh%% dreTH B%IESNuseElB@é&Is'ertﬁ t%l%bﬁiﬁf’id 2d088 rbtléod 3@&3§terol

addi t1 on sonme PPARa acti vators,

levels (%a@kselélg/l, Ams J iartiohi( eaom&(t%)aaébl BN} HN;NeI E’rﬁAFﬁay
‘ aCtlvwF%IV&lgﬁ@bﬁggﬁjﬁitﬁp g'éf‘ &ggrg% frlgev?lfgf%(rsw n}g@\ﬁgtent are in

cllnlcﬂP&é\Yélbﬁﬁ'\%nt 1Bl GiESraRlrs HAN ‘é!'afﬁdté!s ?Héllftﬁé ?Irﬁ\buferé?m K&@yama,

brates and nore potent, are in clinical devel opnent
Curremanungaigatss Gm@osamdaro& dzeraatolagical DisordersH (20@A)d 4, 35-52).
Kat ayama, Current Drug Targets: Cardiovascular &
Haemat ol ogi cal Di sorders (2004), 4, 35-52). In the

In thé fﬁlilrhg?&ymt@mﬁrﬁl Hidtabdicaistuisaribestare paraiRsedbg a shift from fatty

ralleled by a shift fromfatty acid towards. gl ucese

acid kwargs iggoseimadatione This etant resylis Ip sadieeas @ﬁ'FIQﬂC&r%ﬁ’nGTQY
L e

functidrfn CHFam ayagingrrat mondéthe ingprovementokeGHFAbyY p’hfsld:azl tralnlng is

ool 5% b SRR AL A

their nmetabolic effects, little is known about the
direct effects of PPAR activators on the heart. In

_ Apar't frohretheil metabaliakffectsdiitiejokyows about/ther diredieffiectshaf PPAR

PPARa actlvato s. fenofi brate and. W14, 643, as
activaloss PpARS heatt, [aisBRts0 BENTH Bk RO e IrV i, betb 3R PPARG

actlvg{g)?l? &/é;fdéfrbpaté AV ea BUBHS WOPLY thePBARY Adtivatd¥aobighiB2one

-were able_to prevent endothelin-1 induced hypertrophy. Similarly, the PPARYy activator

reduced the hypertrophy induced by mechanical strain in isolated cardiomyocytes. In a
model of arterial hypertens'ion PPARoc and PPARYy activation were both able to reduce

cardiac fibrosis. In a mouse model of acute myocardlal ischemia and reperfusion,

PPARao as well as PPARy activation has been shown to reduce myocardlal infarct size.

In the chronic phase after myocardial infarction, PPARy activators have shown to

improve myocardial remodelling and heart failure symptoms (Lianget al. Endocrinology
2003, 144: 4187-4194). On the other hand, there is evidence that heart failure may be
worsened by PPARy agonists in patients with type 2 diabetes mellitus.

Thus, while the benefit of PPARy activation in CHF is controversial, there are no data

at all about the role of selective PPARaq, activation in CHF.
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reduced the hypertrophy induced by nechanical strain
in isolated cardionyocytes. In a nodel of arterial
whypenénsi on, PPARa and PPARg activati on wer epDEPR005/013046

able to reduce cardiac fibrosis. In a nouse nodel of

acute nyocardi al ischem a and reperfusion, PPARa as

wel |- as PPARg activation has3been shown to reduce

myocardi al infarct size. In the chronic phase after

myocardi al infarction, PPARg activators have shown to .
An emnBBHPVENtBf A& peEbsint irk@Peeh lid the @eiloh£ abinpoaintwiehe formula (1)

synptons (Lianget al. Endocrinol ogy 2003, 144:

4187-4194). _On the ot her hand, there |s exi dence that

heart fail of3) rsened by PPARg @ |
. patients VP& 2 |ab§tes rrellbtus §
t he benefi t\=o 2t BN

controversial, there are no data at aII about the role
of selective PPARa activation i n CHF. An ,.\.. nent of
the present invention is the use of a cQ) Z‘S t he
formula (1) (1) -or a pharmaceutically accept abI sal t

ora ;S’r'iarﬁ’fb\b%hﬂbélg,‘ &c:’ﬁejp)’atflé‘ @ah o @ﬁ&su@ﬁffgld@l?'ftlﬁcﬂd?ﬁl eeﬁvét% thereof

preparat’i on a nedi cament for the treatnment of

for thecmgeetatme Qf@amedfcamw éor thartieatment ot eengastive dieasiailure (CHF).
is the use of a conpound of the fornmula (11) or a
phar maceutical |y acceptable salt or physiol ogically

A furfrién @imisotimedieis! tha tuseeof tahesrapduid bf Meefoﬁrharaaﬂlat ion of a
e

medi canent for the treatment of congestiv eart

failure (CHF). A preferred composnd of the fornmula
(I'l) is the conpound of t he f ( e corrpound
of. t'he forma E) [

' ppll IBg53T |

i nter nagl at| on O

exarrple5~ 1) and (I11) vverepepared
according to | ntern tional patent appli 3 '_}/\D
03/ 020269, exanples | and 1. Pharmaceut calﬁy (1

or a RGPl accrifle 38l & ShipioriaicH G ART cafigah&ieret
for théd prephRiont GHd m%ﬂlc%'i'néiﬂ?rsr PRTRUARN of B6r¥gestive heart failure (CHF).

A preferred compound of the formula II ) is the compound of the formula (III)

The compound of the formula (I) was prepared according to international patent
application WO 2004/085377, example 5. Compounds (Il) and (ll) were prepared
according to international patent application WO 03/020269, examples | and |I.

Pharmaceutically acceptable salts are suitable for medical applications because of
their greater solubility in water compared with the starting or base compounds. These
salts must have a pharmaceutically acceptable anion or cation. Suitable |
pharmaceutically acceptable acid addition salts of the compounds of the invention are
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salts nust have a pharmaceutically acceptabl e anion or
cation. Suitable pharmaceutically acceptable acid
W(&MB/DGI}[S salts of the conpounds of the inventPONEP2005/013046
aresal ts of inorganic acids such as hydrochloric acid,
hydr obroni c, phosphoric, netaphosphoric, nitric and:
sul furic acids, and of organd#c acids such as, for
exanpl e, -acetic acid, benzenesul fonic, benzoic,
citric, ethanesulfonic, fumaric, gluconic, glycolic,
salts bf mdag@mb Qcidsastichtas Ih)ﬁﬁb@ﬁlbﬂelaéld Mg RdFomigt phdsphoric,
nmet hanesul f oni ¢, succi ni c, ptoluenesulfonlc and
metaphespharte, adfieend sulfv%a@ldghamcﬂr@t@marucaaclys é@@a@ﬁamr@xample

acetn% é@?}bé@%@ﬁ%{l}fﬁln gggp #gscéﬁk:gnégha?}e@lfbm u kafbalg utonic, glycolic,

'|seth|ear¢ hacmet Rictebaois, Mmaletd) raalioyngsthanesalimit, sakcinionp-

cucREpie 0 T S St S e a s r
ammpﬂiéﬁﬁ abrd e r‘r’\gtah %Slt@(s&h%&wm &d B%%g{gﬁ? ééhsaz%fned alkaline

nvent 1 on, an ester
earthanetal sals &tumms:)mnagnesuurraammlsum salts).f or exanple, a
human, to form (directly or indirectly) a conpound of
formulae (1), (I1) or (Il1l) or an active netabolite

The tbﬁﬁ“ﬁﬁf/SlOB@YO%ll? 'f@r%tﬁfr\bl YerdvHlvb! QQéJj h@?élh Yéfery &Samy SO.

prodrugs of the conpounds. of the invention, as
physw@wmuyetalera@d d;erunpve: of agormpagnadef fermula. (1) afiteeninvention, for .

B84l Gy B A RPARE e doroxampte

a hurhBas® f@rmctdug@tlywnﬂm&mlavmnbm affarmiutae @y, (Modr. (1) or an
. The conpounds of _the invention may al so-exi st

in
activg aetabe tﬁdh?’@@f gHvisiolegieaty fW’@F'O'é@JaQ%IVé“%S alssripFlde prodrugs
r e [ I

of th¢ BOlol b ot WREHENATE RrSEb8K Ror etampR i FEChoRkERet al.

CherthharmpBulbﬂ 9!9kte42n&k-6t11 Snclapdodmgs gahloet rimetabwpedﬁn vivo to a
t he nt i on. anount, of a conpound of for

compaqund Q18 Tafertion JnEek Betiigs MeSoDRmSRes A G iy or not.

~ biological effect depends on a nurrber of factors, for:

exanpl e .t he specific conpound

The compounds. of the invention may also-exist in varlous polymorphous forms, for

example as amorphous and crystalllne polymorphous forms. All polymorphous forms
of the compounds of the invention belong within the scope of the invention and are a
further aspect of the invention. ' '

The amount of a compound of formula (1), () or (Ill) necessary to achieve the desired
biological effect depends on a number of factors, for example the specific compound
chosen, the iniended use, the mode of administration and the clinical condition of the
patient. The daily dose is generally in the range from about 0.3 mg to 100 mg (typically
from about 3 mg to 50 mg) per day and per kilogram of body weight, for example about
3-10 mg/kg/day. An intravenous dose may be, for example, in the range from about 0.3
mg to 1.0 mg/kg, which can suitably be administered as an infusion of about 10 ng to
100 ng per kilogram and per minute. Suitable infusion solutions for these purposes

may contain, for example, from about 0.1 ng to 10 mg, typically from about 1 ng to 10

mg, per millilitre. Single doses may contain, for example, from about 1 mg to 10 g of
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chosen, the intended use, the node of adm nistration
and the clinical condition of the patient. The daily
walgwenéxwigeneral ly in the range from about 0. 3PCMEP™O5/013046
100 ng (typically fromabout 3 ng to 50 ng) per day .
and per kil ogram of body wei ght, for exanple about 3-1
0 ng/ kg/day. An intravenous 8ose may be, for exanple,
in the range fromabout 0.3 ng to 1.0 ng/ kg, which can
suitably be administered as an infusion of about 10 ng
the aEﬁ\/elé)Qm BuRE! THd, A8RFB0IS br RGEcIo Ry cantdiADIo? exa mple, from
i nfusioh solutions for these purposes may contain,
about ang ke 1 00 nagn axisbsingle-doseformutedions thatmrt:m agirmrmamred orally,

* suoh Bty sxaihge o bl iy oA R, Tob Sxfimfes fidplBout 1.010

1000aR§/ |C%ﬂ¥‘h@ﬁﬂdbthfﬂ@to@(Dm %rfir&é tHdTra bf fiesai@®ementioned
co%ttglpn or exa rommdb p§2100 ng, and

condiiong) tstemrépcmdﬁ@fd@rrawg Dnél) Qdel)ﬂéahamuﬁﬁgt@rf@@ compound

itself ‘Bﬁ?kﬂéﬁf mﬁ? S fSe il ﬁ’\re’ fgﬁom ouﬁpd%%@%lq{fgﬁfg&@éwnm

con Or exa
acceptapiecarrier fTientaients ddteptaliéin the sémse thae mm eomp;atlblb with the

otherrIBGTRAENTE 0] g poTIPaspn Nl it b OGBS T8 RAliSREs galihThe
camélorthr'gilrﬁ*_lrfci)et?:ijéoﬂd1 Ya ﬂﬁ%ld%r%ﬂl?%nb W?]bhén ff@rh’fﬁl&lfed%lth the compound as

ceutica osition wt an accep table carrier
a sinJleedasey; foreaxanspla @septabiidtewhicht may senan fm»m abouti G05% to 95% by

* weigfiGHRe s Chinbo 26, Eh et e CEl ik vt dfipstences may

likewitRabd PresEhe |ﬁ§UHln©rotﬁ§b/c€6mP§uﬁd§ bﬂfo@r‘huﬁa L Js ﬁhéfmd%élhlcal
“and is often formilated with the conpound as a single

comm@nsmfrthexrmt'@na‘@n@q pisdeced i aite efeihie keewa pharmaeeutical
qvﬂpund

metth% h%n %gﬁgﬁc@??éyﬂgfg? BF m%%“feaﬁ@éésd‘%%@ I'"'kew se
phanlmacprog&famy acteptabit cgriethand/opepeipieits.of formula 1.

The pharmaceuti cal conpositions of the invention can

be produced by one of the known pharnaceuti cal

ARIRASa fg
PharfTRiceBfica) cORNECRiIERS GRE REPHK 108, Mokt slebl o 7 rectal
topicah pecorakffor example. sublingual) and parenteral (for example subcutaneous,

" intramuscular, intradermal or intravenous) administration, although the most suitable

mode of administration depends in each individual case on the nature and severity of
the condition to be treated an'd on the nature of the compound of formula (1), (11) or (1)
used in each case. Coated formulations and coated slow-release formulations also |
belong within the framework of the invention. Preference is given to acid- and gastric
juice-resistant formulatibns. Suitable coatings resistant to gastric juice comprise
cellulose acetate phihalate, polyvinyl acetate phthalate, hydroxypropylmethyicellulose
phthalate and anionic polymers of methacrylic acid and methyl methacrylate. |

Suitable pharmaceutical compounds for oral administration may be in the form of
separate uhits such as, for example, capsules, wafers, or tablets, each of which
contain a defined amount of the compound of formula (1), (I1) or (lll); as powders or
granules, as solution or suspension in an aqueous or non-aqueous liquid; or as an oil-

in-water or water-in-oil emulsion. These compositions may, as already mentioned, be
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Phar maceuti cal conpositions of the invention include
those suitable for oral, rectal, topical, peroral (for
wezaapbEisubl i ngual ) and parenteral (for exanpP@I/EP2005/013046

- subcut aneous, intramuscul ar, intradermal or

i ntravenous) adm ni stration, although the nost
sui t abl e ‘-nbde of admi ni stration depends in each
i ndi vi dual ‘case on the nature and severity of the
condition to be treated and on the nature of the

prepéﬁé‘ww afy eLitaerpHarmateutiddl netRbd WHidh indfifibsi 1s®PGA which the
case. Coated fornul ati ons and coated sl owrel ease

actlvecqqm@mcba@,d theseammer M@cmrmau gonsiet afraneeRionRreadditignal

: mgrédqé(r?tg f b ool [%ﬁ@ BSﬁtlabf‘ &ﬂgf)g? ﬁ'(gﬁéjar §€n@r§§§ bdtuced by

ui ce-resi st ornmu ['e"co

unnfdrmsarsd homogengess mixing off tiee aaﬁwa:ompo&mdi Mth&eli@ﬂetaadﬁ)r finely
t hal ate, polyvinyl acetate phth

cividRgaalst pring Y WPIGEARS Broddcthehapel & nerassanonus, a tablet can

for QT b oo B obfe SR o AQuIAG ¥ e 4 Gfarlis of the

compaunahi veleratappmopnate vdth one benfore mdditionapgaedientsi Compressed
sul es, wafer

bl Ein 38 nikbrsd BiRasan s Bt s oot i feaflomi I imsuanes. for

exarfiplef ﬁrpf&wdbr(dr)gran’adlbé wherel dgpropasteRrA@angittPa bidEtUgIRfant, inert
as sol uti on of suspension in an agueous Of Non-agqueous

diluent godor ane ergnare surfage-agivedispersing agent(s) o B suitable machine.

w855 5BRRSL P e e E Bl sgwoerfo

~ and REinbitendd edthianciheddiguia dilvept ima ‘&bltaﬂsletri‘i&ciﬁnéj ve

conpound and the carrier (which may consi st of one or
nore additional ingredients) are brought into contact.
Pha%&c&ﬂf&ﬂP@éﬁmh}Bé\ﬁoﬁé ﬁfp%”&(eas!dn&b@ Ry #%?&apéédﬁﬂhé@élf’haﬁ\%istration
honobgeneous Xl n he "active co nd*w th”a
combnsmtablemsdha'r cdntaml a/catnpoded of fdrimiila @j,r(ilgor (IHj wvith a flavoring,

ch th duct h dif
nomfallsicrash Brd BUEL A S Op FogataniBed paciins ach shmprise the

compBYhdimén M@Mﬁé s@¢h 8§ Blghine a‘?\f | ? P@er%PHPQM&@se WRA'dum Arabic.

appropriate wth one or “nore ad onal I ngredients.

Conpressed tabl ets can be produced by tableting the
The p%npmacéjutﬁcrél fcér%%ofsntlg\r’\v's S |taflt(ﬂ{e%rs gé:ren?eral agmlmstratnon may comprise
sterile aqueous preparations of a compound of formula (1), (Il) or (lll), which may be
isotonic with the blood of the intended recipient. These preparations may be
administered intravenously, although administration may also take place by
subcutaneous, intramuscular or intradermal injection. These preparations can be
produced by mixing the compound with water and making the resulting solution sterile
and isotonic with blood. Ihjectable compoSitions of the invention generally contain from

about 0.1 to 5% by weight of the active compound.

Pharmaceutical compositions suitable for rectal administration may be in the form of
single-dose suppositories. These can be produced by mixing a compound of formula
() with one or more conventional solid carriers, for example cocoa butter, and shaping
the resulting mixture.
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exanpl e, a powder or granul es, where appropriate m xed
with a binder, glidant, inert diluent and/or one or
worze/osis ace- acti ve/ di spersing agent(s) in a BUI/ERODE013046

machi ne. Ml ded tablets can be produced by rnoul di ng

t he conpound which is in powder formand is noistened

with an inert liquid diluent7in a suitable machine.

Phar maceuti cal conpositions which are suitable for

peroral (sublingual) adm nistration conprise tablets

Pharr‘naé‘éuﬁc@l‘béhﬁo@nt@ﬁ%@ﬁﬁﬂleﬁbr {opi d‘&l"u@e(dn)the(slkir) m%{y Hd inl the form of

a flavoring, normally sucrose an abic or

an onmtma@‘acg'ﬁam latian, pasta, ISPy, wierese! o6 efr $§gablﬁ@aéfdﬁf§cﬁﬁﬁ(ﬂ°f

exam Ie ﬁggélgfmﬁ Igﬁﬁﬁ%sﬁbg?etﬁl?ﬂg qudg & %eblchl Céﬁ& r(:?)i‘nb(?rliatlons of two or

moreQﬁlm@éé SutssIancay. el abtﬁzerconmcﬁmdas@enaﬁhﬂyrpresemtmw
conprlse steril e agueous pr Paratlons
concwf@i&m feamabiontiDel 101157 Y yeight o ﬁhe)comm%vmréw ggample from
abouirﬁ%ttgrﬁ with the blood of the intended recipient.
ese prepar ations nmay be adm nistered i ntravenousl 2
al t hough admini stration may al so take place by

. Tranqe#g Bagﬁégg@y tra%ga%gggb}eog’ l Eggggiﬁr%cgwp{qqglons suitable for

transeQi‘i‘ﬁ&lqﬂﬂzsV?éaIn_hoé’\’i?ht fle B dmiﬁg'i@ plal3€ers Qﬂ%ﬁ 'aﬂegsﬁl@éb!é f&Mong-term

terile and isotonic wth bl'ood. Injectabl
closeotmnfu@@tl wittothe patiants epidermts.dsuaepliasters 9Ut§ahiy gontain $ha active

comiiBHadid Bt BllE! SFbn%t s slrbhys, SATBRHRR. cissoved
and/@rdms;ﬂé@éd a aﬁradlh@mvbfbrldbpidiged o anpo nsem@l wlmactlve compound
positories. These can be produce

: conce@m@t&mﬁ agout dPeta 857 by weight.sreakqut @J o &6%/ g‘n@%ﬁﬁ%}llty is for

e res I'ng- mx rmaceu | Cc conpositions
for exxamplebirePharmacitical Research, 2(63: 318 (1988). be in the
formof an ointnent, cream |otion, paste, spray,

the a?ﬁvé goﬁ\gpphﬁqé be r?Leragé@'Egle?e&&? g;?‘ér‘t BF ioriohtBaR! S escribed,

aerosol or oil. Suitable carriers are for exanple
In or@&t tb%ﬁl‘bﬂ'\@ efledbel éébcnﬁ@bé’tﬁfamﬁh RFRitHby PPARY (FSgtakéne) or
and I nati ons

PPARa (compound of formula (1), (Il) and (lll)) on the improvement of CHF, a rat

model of chronic coronary artery ligation was used because myocardial infarction is the
most common cause for CHF in the industrialized countries.

It is shown herein that activation of PPARa. is beneficial in congestive heart failure.

With regard to myocardial function, both systolic and diastolic LV function - and
therefore cardiac output - are improved after treatment with a compound of the formula
(1), (11y or (111} but not with the PPARYy activator.

Activation of PPARa also improved pulmonary congestion, as evidenced by the

. normalization of both right ventricular and lung weight (a lower lung weight is an

indicator for better heart function; a high lung weight indicates pulmonary congestion,
which is frequently due to depressed function of the heart (i.e., CHF).
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LV functich - 49 venkicls/weraney

nore of these substances. The active conpound is
generally present in a concentration of fromabout 0.1
wo 200666470y wei ght of the conposition, for exanptBEP005013046
about 0.5 to 2% Transdermal admnistration is also
possi bl e. Pharmaceuti cal conpositions suitable for
transdermal uses can be in t8&e formof single plasters
“which are suitable for long-termclose contact with
the patient's epiderm s. Such plasters suitably
) pré&ioll e S) fed to decrea
B B B e e e Lo decrease
myoaoytes hgpertrdphy iravitrad rediceditoosidiis pensrtbdanticoig depeadentA

G R e B T
(vide;sﬁgrt)h?hé:b?ﬁ\ﬁgir@%@@ Sé’tivﬁﬁoﬁ & BRsRIRY PPAR subtypes in post

ct'ro-t sport or 1ontophoresis as described, for
myocaxdiapingarction Prartfaitre weraltheiererutexpecwd. (3egof(thegegsons for

e Py gk ehud [ L€ ol SRRSHAI SHARSR rEioo P

'subty‘gﬁg[rula (1), (1) and (I11)) on the inprovenent of :

, a rat nodel of chronic coronary artery ligation
was used because nyocardjal infarction is the nost
F in the industrialized countries.
Abbrﬁﬁgl{@ﬁ]ss%@% r(f()er%rlr\%Ht_hat activation of PPARa is
CHFbenefi & al igongestasheartfdieet failure. Wth regard to
myocardi al function. both s%/lst olic and diastolic LV
bi ac output - are inproved

M after treat "Fﬁ%cé’?@fahirﬁarﬁﬁ ound of the formula (1),
I

(rr)y or (Il ut not with the PPARg acti vator.

PPARCct i vat# on gierefisBmegproliferatpr aotivatpuiaceptary
congestion, as _evi dence the normalization of both
SEMy | ght v’entri%@f@?r R %ﬁgg\m?ﬂht (a lower |ung weight
is an indicator for better heart function; a high |ung
wei ght i ndi cates pul nonary congesti on, :
Example 1: Proof of concept study for use of a compound of the formula (1) for the

treatment of congestive heart failure

Male Wistar rats were housed three per cage under standardized conditions of

‘temperature, humidity, and light. They had free access to a standardized diet (sodium

content 0.2 %, Altromin, Lage, Germany) and tap drinking water. Chronic heart failure -
was induced by a permanent occlusion of the left coronary artery approximately 2 mm
distal to its origin from the aorta resulting in a large infarction of the free left ventricular
wall. Chronic treatment was initiated on the day after production of the myocardial

- infarction and continued for eight weeks.

4

At the end of the treatment period, cardiac function was measured using an isolated
working heart preparation (modified Langendorff apparatus, cf. Linz et al., J. Ren.
Angioténsin Aldosterone Syst., 2003): The hearts were perfused according to
Langendorff's method with an oxygenated (95% Og, 5% CO2) noncirculating Krebs-

Henseleit solution of the following compositions (mmol/L): NaCl, 118; KCI, 4.7, CaClp,

2.5, MgSQy4, 1.6; NaHCOg3, 24.9; KHoPOy4, 1.2; glucose, 5.5; Na-pyruvate, 2.0.. The
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which is frequently due to depressed function of the
heart (i.e CHF).In previous studies, both PPARa and
WOPBARgexaet | vat i on had been reported to decr eaSECTEPIYY/@3046
hypertrophy in vitro, reduce fibrosis in
m neral ocorticoid dependent hypertension, and limt
nyocardial infarct size in a8ute ischem a-reperfusion
nodel s (vide supra). The opposing effects of
activation of these two PPAR subtypes in post
left aﬂMﬁ?%@'c@'nnUléﬁ@d 5? la@Nn&isRnlof tiRe |dH guiste eAftéred eBahmute
unexpect ed. the reasons for the discrepant _
equilibraimnrquﬁo@ﬂ ajflmd peddsien pressure of GOfMeHG theyheart was switched

into tﬁ%ﬁfoﬁ?ﬁé?ﬂ%éw@x%\ggﬁg@ﬁe %y&ﬁzl ﬁf@b T/hgﬁiéﬁfrloaéadpressure

was Wgieidr stepwiseasiiary onod amnMes#rdm A0toH 40 mnﬂﬂ@rlaiaqn tﬁ’é’@éble are
= peroxi song pr oliferator act i vat or recep taor

‘repregggﬁ@ge @ngrdiven far a sRNstatAfietorg) Rieis‘JfPrQi@@ f&F“*éQ)rﬁJEWta”d
o< 4 g wiie s ShpBABIRAY, Mol 06 el plod Tt aupu
measwestﬁmu\wdllbbpaet;p@frtheamrnmqmmptmuwl thmixgh the body. LV -

APIAFERY i AsE R L B S ek Sty et ihe Foice ez Bl of the

heartOL‘?/ c%?/dﬁhhrlg'Ehﬂndéﬁ%the%nﬂ?rb‘fXhé‘ﬁﬂ/obaml@fn' ta%ré& In addition,
| by

Chronic heart failuré was induced
lung werglmm measuresli m@fnd%@flwﬂmoa@wmsaomeawIndlrect sign of
CI_”:approxi mately 2 nmmdistal to its origin fromthe aorta
Tesulting in a large infarction of the free |eft
ventricular wall. Chronic treatnment was initiated on

the day after production of the myocardial ‘infarction
Trea@p@tw{h 2 goEPousd it formuea §l) (pressed in chow, resulting in a dose of

20 mg/kg/d) was initiated on the day after myocardial infarction. The pure PPARy

agonist rosiglitazone was used for comparison in an additional group (3 mg/kg/day in |
chow). |

Chronic treatment with the PPARa activator of the formula (1) improves different
aspects of heart failure, whereas activation of PPARYy (using rosiglitazone) does not.

Together, these data provide a strong rationale for a beneficial effect of a compound of
the formula (1) in the treatment of congestive heart failure.

Table 1:

Test conditions  |Lung weight Cardiac output [LV dP/dtmax  |LV dP/dtmin
Gram mL/min mmHg/s mmHg/s |

Sham (No M, 1.88 +0.10* 37.3+3.5" 5780 + 191* 3527 £ 217"

[no treatment)

Mi Placebo 2.96 +0.40 18.9+29 3748 + 176 211975

MI Rosiglitazone |3.67 + 0.38" 10.2 + 3.8* 3491 = 147 2081 £ 65

3 mg/kg/d

MI compound (I) {1.62 + 0.06* 25.8+4.3" 4614 + 253" 2502 + 77*

20 mg/kg/d
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At the end of the treatnment period, cardiac function
was measured using an isol ated working heart
w@e@pacHii on (nodi fied Langendorff apparatus, BET/ER1003013046
et al., J. Ren. Angiotensin Al dosterone Syst., 2003):
The hearts were perfused according to Langendorff's
met hod wi th an oxygenated (9% 2, 5% CQ2)
nonci rcul ati ng Krebs- Henseleit solution of the
followi ng compositions (nmol/L): NaCl, 118; KC, 4.7;
Data@@@n?eaﬁ%enivlbﬁ@‘lizbeﬁgrdwz <0268, PB4 Catdiac output, LV

| ucose . pyruvat e .0.. Theleft atrium was
dP/dmam@Lyouwtram were mraaured atien afterioas ef 80 mmiAg(werking
5-mnute equilibration period at a fixed perfusion
Tessure of 60 mmHg, the heart was switched into the
working node at a fixed filling pressure of 11 nm Hg.
Then, afterload pressure was varied stepw se every two

- Exampla@ Boserigapanse i cuenimigecardiehinfacling t abl e ar e

representative and given for a constant afterl oad
pressure of 80 nmHg. Fl ow and pressure signals were
Male&%pragael CtwlB ) Gatslayerevre d pade @ withya thimhigimon@rthe daft coronary

put neasures the overal|  .capaci, of ' t hear
arteryy NPT dSiOUTBECR ATBYRHA R NGIRY (Wt Esediens feVelopment o
heart fafl&re: Q'freiﬁ’r%ﬁ“inﬁﬂhaé cSﬁ?bUﬁ&tdfkhé tbrrduIe?S (;ﬂ@séé’d fifchow, resulting
generati ng -abi | he heart tmn is an
in dlffenaetxdmry dd&eshwalsumyatﬁd omthengay: aftel rmwoc@rdiaiurat)arctm After 8

eew r}%c%?gﬂ?nwﬁg &qm%ﬁtw%%uﬂ%ﬁ?lﬁ%@% \éﬁ?@lfe' %%Ef( 4 the function of

the iSdlgRUMTRIH Wh Analysedrawind pf thelgorkimgheart frode( i tessaine
in chow, resulting in a dose of 20 ng/kg/d) was

manneri as eesetibed fon Exa@pl%d (e BppEy Jhl?l meRtosh aitqushto agRess
dlffer%Wi G SDERDf ﬂ%oml){%%{?‘?%!f%étfo?ﬁ @aF ¢ aﬁ§§ﬁ a}ggfnst the effect of an
aaai ng/ kgPday 1 n

npari son i onal  group
estal@limw)j thélapeatic prineiptenerthe wréseritlexpBRifentalderieat the difal

ACEINEP PrvasiRepiiasaaniivast Gneokoamaganyet-fpiny-butyyiamin)-6

oxo-1253 ld ¥ 82y ctEdRGdroMénzo[c]pyrido[1,2-a]azepine -4-carboxylic acid;
international patent application no. WO 02/083671) that is known for being active in the
treatment of CHF was applied in an additional group.

Chronic treatment with a compound of formula (I) improves different aspects of heart
failure. Together, these data prove a beneficial effect of the compound of the formula
(1) in congestive heart failure.

Table 2:

Test conditions  |Lung weight |Cardiac output [LV dP/dtmax |LV dP/dtmin
g/100g BW mL/min Mm Hg/s mm Hg/s

Sham (No M, 0.39+£0.01* |36.0x2.7" 5807 + 192" 2985 + 109*

no treatment)

Ml Placebo 0.71 £0.07 7.3+1.8 3170 = 247 2056 + 138

MI compound (l) {0.80 +0.08 12.5+3.3 3280 £250 (1886 + 137

1 mg/kg/d '

Ml compound (l) |0.54 +0.08* |21.5+5.4* 3665 + 166" 2353 + 77*
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Toget her, these data provide a strong rationale for a
beneficial effect of a conpound of the formula (1) in
wo bweeet ment of congestive heart failure. TaPtBEP2005/013046

1; Data are nmean - sem N=6-12 per group. * , p<0.05 vs.

Pl acebo. Cardiac output, LV dP/dtmax and LV dP/dtmn

were measured at an afterl oall of 80 mmHg (wor ki ng

heart). Exanple 2: Dose response in chronic nyocardi al
infarction Male Sprague Daw ey rats were pre-treated

3mglkgMd a chronic ligatign of the left coronary arftery,

MI compRUABT()T (0,62 a0I0g" @ DY GFAud-al 1 MGHAL 288" (638§ d 111+
10 quent | devel opnent| of heart fajlure: Treatnent

ar miacardilal 1 Nnfarctinn Aftor Q wdeke nf
T T A A Ay T CAT LI ] Aot A4 Ts 7 T T A4 LE g LB

T T

L dggbti ng (7oA ) ent 261 5 Toses SRR apaen 120

CIre uu.y T

treatnent, the animals were killed, the |ung was
' A+ tppes f [ fx i
Dt B e oo 2 e O, ROOUE: TaE Rdrioutout, Ly
dP/dtraax and hvedPAalimitewerd esdistioad &xampfterldad of 8@ nsmpigaworking
his nmethod allows to assess different aspects of the
hearﬁyocardi al function. For conparison against the effect
of an established therapeutic principle in the present
experinmental series, the dual ACE/ NEP, or
Examplech diganigticeetlicagyi ¢fithe compound of formula (1)
(7-(2-Acetyl sul fanyl - 3-met hyl - but yryl am no) - 6- oxo-1 .
,2,3,4,6,7,8, 12b-octahydro-benzo[c]pyrido[l
The agoritia aglivity-cf-coampuungsict tiae fatmula (1§ Wt testeal adudirding to
applicati or} 0. WD 02/083671) that 1s known for being
WO {eb0g5s asdalows: ARalyse theceifeciivengppof sdbstanges which bind to

hum%g @i#Aﬁ’&,aéstQ?ﬁgg it \;ﬁejsébgﬁ@c Hé%ﬂd??%tst & ﬂgﬁﬁfgg@Hw &t line

romul a (1 erent aspects o

- (HEK=giumnare emboge kitekey) tesigratdattiorpaeV®FRARE Mehortéradell line” was used.

effect of the conpound of the formula (1) in
congestive heart failure.

The activity of PPARa agonists was determined in a three-day test, described below:

- Day 1: The PPARa reporter cell line was cultivated up to 80% confluence in DMEM

medium (Life Technologies) with the following additives: 10% cs-FCS (foetal calf
serum, Hyclone), antibiotics (0.5 mg/ml of zeozin [Invitrogen], 0.5 mg/ml of G418 [Life
Technologies], 1% penicillin streptomycin solution [Life Technologies]) and 2 mM of L-
glutamine (Life Technologies). Cultivation was carried out in standard cell culture
bottles (Becton Dickinson) in a cell culture incubator at 37°C and 5% COo. The 80%

confluent cells weré washed once with 30 mi of PBS (Life Technologies), treated with 2
ml of trypsin solution (Life Technologies) at 37°C for 2 min, taken up in 5 ml of the
medium described above and counted in a cell counter. After dilution to 500,000
cells/ml, in each case 100,000 cells were sown into each well of a 96-well microtiter
plate having a clear plastic bottom (Corning Costar). The plates were incubéted ina
cell incubator at 37°C and 5% CO» for 24 h.



10

15

20

25

30

Table 2: Data are nean sem N=6-12 per group. * ,
p<0. 05 vs. Placebo. Cardiac output, LV dP/dtmax and LV
wa@Rodvesa7ms wer e neasured at an afterl oad of 80 PamAgP2005/013046
(working heart). Exanple 3: Agonistic efficacy of the
conmpound of forrmula (1) The agonistic activity of
conpounds of the fornmula (I12was tested according to
WO 03/ 020269 as follows: To anal yse the effectiveness
of substances which bind to human PPARa, activating it
Day 2 THROPPARG &gdM8as bedesicdlhEre didsailes irtBMEE 2t &l doncentration
i ne (HEK=huhman enbryo ki dney) designated here as
of 10 'hiMAARAisr stpck sautiorWas! dilutdd ieRheseldRedfree BMEM medidm (Life

Techaiagieh SuWB e Dhsy T THUCPPRR FBGY Eaanins (4ie

- Tech??‘@l%gfe%brhht@ﬁ Qnﬁtﬁoﬁ@s 8036 éW@ebﬂlnDMi"ﬂsﬁpéhiéﬂﬁn and

echnologies) wwth the follow n itives: 10%
streptosnyRdy Werecadded: dlest sebsiances wee @;ualgriﬁstﬁdoatu isdifferemt

conolfiiallosR 1B 58 Sghni] hIRFES i Ry M08 uff oM .03

uM; d_l._g%gxglll-',_ -G03R eveESId 0000 12MMMbrelsitthBddrigolindd were tested in

ogl es Cultivation was carried out in standard
concerakétlomdalngee ob érotrd tsM BetO @M Dr 4RO mbbtg 1ipM.ad-roet each weII the
| ture incubator at 37C and 5% CO2. The 80% conI uen
medigm ofdhadAREseRereral e $PVEDORdayr 1 WAS comrietely removed by

conrd IR0 Tt et M e o

cells.nbil@font dred ami'uumdmsum@hm b@datrmmomidmmg a robbﬂ
er. After dilution to 500,000 cells/n

(Beckiagn Biomel90psI 1h s Hobgeol hedostapsIanesiiasd i medium
was ‘P@)]{W#}ér %695 '9%%?%%&? T DB G cohedhtricein tﬁe%‘é&? Was

star) ates were incubated 1n a cel
alwayg'beloat O °/§lt//v36(iaréV@htﬁ%I@&icfaﬂec%ohh@wpl\R;nt The dBﬁWMtrate that
agoni sts to be tested were dissolved . in Pgﬁgﬂa
the agbax wiasTking iBreach Ingividval Blalq, -riaggRi agonist, which was
atso htEb5S 14 HiftSRPLoRettititfis RVEM08EY ¥5ebbA biate. The test plates

were incubated in an incubator at 37°C and 5% COg for 24 h.

Day 3: The PPARa receptor cells treated with the test substances were removed from
the incubator and frozen at —20°C for 1 h to improve cell lyses. After the plates had
thawed (thawing at room temperature for at least 30 min), 50 ul of buffer 1 (Luc-Screen

kit #.S1000, PE Biosystems Tropix) were pipetted into each well and the plates were

" then transferred into an apparatus for measuring luminescence, fitted with a pipetting

unit (Luminoscan Ascent, LabSystems). The luciferase reaction in the measurement
apparatus was started by pipetting 50 ul of buffer 2 (Luc-Scréen kit #.S1000, PE
Biosystems Tropix) into each well of the 96-well plate. Addition of buffer to the |
individual wells was carried out in defined and identical time intervalé foiloWing the
instructions of the manufacturer (LabSystems). All samples were measured exactly 16
min after addition of buffer 2. Measurement time is 10 sec per sample.



Technol ogi es) to which 5% of cs-FCS (Hyclone), 2 nmM of
L-glutam ne (Life Technol ogi es) and the antibiotics
walewenedexl above (zeozin, (418, penicillin andPCT/EP2005/013046
streptomyci n) were added. Test substances were usually
tested at 11 different concentrations (10 MM 3.3 ni
1m¥ 0.33 MM 0,1 mM 0.033'8&M 0.01 nM 0.0033 nmV
0.001 mvt 0.00033 nM and 0.0001 m\V). More potent
conpounds were tested in concentration ranges of from

. The PRAR® @agbdistitvactivily0of cavhpourldspi) drdogin)eant the PPARhagonistic

.. medium of the PPARa reporter cell |ine sowm on day 1

activjjy <t @@ﬁ?ﬂ%{f@lﬁw)r-ﬂh&r@dﬁ)lﬁycaés@e dgtarainediinga simitatinaarner,
the test substances diluted in nediumwere added to.
the cells. Dilution and addition of the substances can
be carried out using a robot (Beckman Bi onek 2000).
The end vol une of the test substances diluted in
medi umwas 100 ml per well of a 96-well plate. The
DVMSO concentration in the assay was al ways bel ow 0. 1%
v/iv to prevent cytotoxic effects of the solvent. To
denonstrate that the assay was working in each
i ndi vidual plate, a standard PPARa agoni st, whi ch was
also diluted to 11 different concentrations, was added
to each plate. The test plates were incubated in an
i ncubator at 37C and 5% CO2 for 24 h. Day 3: The PPARa
receptor cells treated with the test substances were
renoved fromthe incubator and frozen at -200C for 1 h
to inprove cell lyses. After the plates had thawed
(thawing at roomtenperature for at least 30 nmin), 50
m of buffer 1 (Luc-Screen kit #LS1000, PE Bi osystens
Tropi x) were pipetted into each well and the plates
were then transferred into an apparatus for neasuring
| um nescence, fitted with a pipetting unit (Lum noscan
Ascent, LabSystens). The luciferase reaction in the. . .
measur enent apparatus was started by pipetting 50 ni
of buffer 2 (Luc-Screen kit #LS1000, PE



Bi osystens Tropi x) into each well of the 96-well

pl ate. Addition of buffer to the individual wells was
wocane/eadisout in defined and identical time i ntrerTvER2805/013046

followi ng the instructions of the manufacturer

(LabSystens). Al sanples vveii nmeasured exactly 16 mn

after addition of buffer 2. asurenment tine is 10 sec

per sanpl e. The PPARa agonistic activity of conpounds

'IISII) and (I11), and the PPARg agonistic activity of
Claifgmpounds (1), (11) and (111) can be determined in a

si m' I ar manner. Cl ains: 1. Use of a conpound of the

r utically acceptable salt

1 yS| (Q):Hndfoé'bpl t&ﬁlﬁ% Ugagﬁ derivative thereof for
the preparation of a nmedicanent for the treatnent of

congestive heart failure (CHF). 2 . Use of a conpound

of the fornu (I'1)s or a pharmaceutical |l y.accept abl e
salt or p S ican]y functional derigatiye thereof
for the p A d &di carrenb for t r eat ment

of congest i‘vehear NT at e CHR)~ SR aceQrding to
claim 2, wherein conpound (Il) is characterized by a

conpound of the formula (I11)

07 oA
5 | "

or a pharmaceutically acceptable salt or physiologically functional derivative thereof
for the preparation of a medicament for the treatment of congestive heart failure (CHF).

2. Use of a compound of the formula (II

@rﬁdg

10 - OH )
ora pharmaceutlcally acceptable salt or phy3|olog|cally functional derivative thereof

for the preparation of a medicament for the treatment of congestive heart failure (CHF).

3. Use according to claim 2, wherein compound (l1) is characterized by a
15 compound of the formula (111)

@fﬁf

OH iy,
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