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Representacién y Poder con autenticacién notarial y Apostille
para pateutes, modelos de utilidad, disefios indusiriales,
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marcas de fibrica, nombres comerciales, ensefias, nombres
cfn?iﬂffﬁ;szﬁls de dominio, lemas comerciules, licencias.
BOGOTA, 8 - COLOMBIA
Representation and Power-of- Attorney  with notarial
authentication and Apostille for patents, utility models,
industrial designs, trademarks, commercial npames, trade
emblems, domain names, slogans, licenses.
REPRESENTACION Y PODER REPRESENTATION AND POWER- OF- ATTORNEY

Yo (nosotros), abajo firmado (sy/1 (we), the undersigned .
BOEHRINGER INGELHEIM PHARMA GMBH & CO. KG

S oseq

domiciliado (s) enfof
55216(121

gelheim, Germany

por el presente pombramos o EMILIO FERRERO, tpa. 31929;
GONZALO PERDOMO, tpa. 831; LUZ CLEMENCIA DE PAEZ, tpa
55 y GERMAN CAVELIER, tpa. 832, demiciliados en 12 Carrera 4°
72 33, Bogott, Colombia, en obedecimiento a lo dispuesto en el

parigrto lo del Articulo 543 del Cddigo de Comerclo, ¢l primero como -

principal y los demds como suplentes, en su orden, como mis (nuestros)
representantes en todos los asuntos de propiedad industrial con facultad
para recibir notificaciones y nombrer apoderados judiciales o
exirjudiciales. El primer representante suplente reemplazard al principal
en caso de auscncia © impedimenta temporal o definitivo de aquél. La
misma regla s¢ eplicard cuando el segundo representante suplente haya
de rcemplazar al primero, o ¢l tercero al segundo. En tales casos, cf
representante principal, o el primero, o segundo suplente, en su caso, o
umbos, declarardn su intencién de no ¢jercer la representacidn mediante
declaracidn autenticada por Notario Pdblico en Colombis, o por Notaria
v otro Funcionario Piblico, o €8nsul de Colombia, en e! extranjero; y si
s¢ tratare de impedimento, con e] certificado respeciivo. Si alguno de Jos
nombredos [ellare definitivamente, F siguicnie tomard su lugar, Cuando
cesare la ausencis © impedimento del representante principal, o de su
imero o scgundo suplentes, en su caso, podrin cjercer In
eseniacién, en su orden, uno u olros segdn cl casd, asumiéndola por
¢l solo hecho de cjercerla, cesando en ese momento ¢l cjercicio de la
represcntacién por el primero, segundo o tercer suplente en su caso,

Ademds, conficro (conferimos) poder a Ios_ abogados arriba nombrados, °

para obtener In proteccién de mi (nuestra) propieded industrinl y contra
la compelencin desleal, 2 cuyo efecto mutorizo (amos) a los dichos
apoderados para que me (nos) representen ante cualesquicra entidades o
personas, cjerzan ¢ no jurisdiccidn, especinlmente antc las del onden
administrativo, contencioso sdministrativo y judicinl, asi comop los
tribunales de arbilmmento, ca todo lo concernieate a los siguicnles
asuntos; @) Obicncidn de patentes de invencién, modelos de utilidsd, y
disedos industriales; ¢l registo de marcas de fibrica, colectivas,
defensivas, de servicio, lemas comerciales, nombres comerciales,
ensefias, nombres de dominio, variedades vegetales y denominaciones de
origen; su renovacidn, traspaso, cambio de nombre o domicilio,
cancclacidn voluntaris; y el registro de licencias de uso de esos derechos:
b) Las acciones de compctencin desleal, proteccién del consumidor,
oposiciones u obscrvaciones, cancelacién edministrativa y judicial,

in due compliance with the terms of paragraph 1st. of erticle 543 of the
Commercial Code, do hereby sppoint EMILIO FERRERO, tpa. 31925;
GONZALO PERDOMO, tpa. 831; LUZ CLEMENCIA DE PAEZ, tpa.
23555 and GERMAN CAVELIER, ipa, 832, domiciled at Carrera 4* N*
72 35, Bogotd, Colombia, the first as principal and the others as
alternates, in the order of their appointment, as aur representatives for all
industrial property matters with faculty 10 receive notifications and 1o
appoint attomeys in and out of Court. The first aliemate shall replace the
principal in case of his absence or of temporal or definitive impediment.
The same rule will apply when the second alternate representative is 10
replace the first one, or when the third is to replace the first or sccond
Alternates in their tum, or both of them, sccond. In such cases, the

- principal representative, or the first or second alternates in their tum, or

both of them, shall state their intention not to act ss represeatatives
through & declaration given before a Notary Public in Colombia, or before
a Notary or another Public Official or 2 Colombian Consul abroad; and in
case ol‘ impediment, the :ppropmu certificate shnll muffice. If any of |.h=

exercise will suffice. The exercis® Bfkeq
sccond or third alternates in their turg e

In addition, we grant a Power of Almeyyindi

sttomneys at law so that they may obtain the protection of my (our)
industrial property and against the unfair competition, for which purpose
! (we) authorize the said attomeys to represent me (us) before any
authorities ar persons, with or without jurisdiction,. specially thase
administrative, administrative conlentious and judicial, as well as before
Arbitration Court, in all matters conceming the following: a) Obtainment
of patents, utility models and industrin] designs; the registration of
trademarks, collective, defensive and service marks, slogans, commercial
names, trade cmbliems, domain names, vegewl varieties and
denominations of origin; its renewal, assignment, change ol name or
domicile, voluntary cancellation; and the registration of licenses of use of
the shove rights; b) Actions of unfair competition, protection to the
consumer, oppositions or observations, administrative or Court
cancellation, nullity, infringement, granting of licenses, the action for writ



sromuevan. Y para que en todos los asuntos arribe determinados, puedan
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sroceso, desistir, cancelar, recibir, renunciar, y matificar los actos de o, "
agentes oficiosos. T
- e :'l .
Dada y lirmado hoy/Given and signed this__q = day-of Mareh
enfin melhﬂim
por/by.
Firma Signature
BOE /EGELHEIM PHARMA GMBH & CO.KG
m?KLAS ' ]
Had of Patent Department
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admit the fects of the case, desist, clncel r:u::ve,'n:sq, ‘E\krﬁ\
mstifuir estc mandato, transigir, conciliar, admitir los hechos del done by representatives wuhoutlpowerof ntmrne'r e ', \
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»” El infrascrito Notario Certifica: Que la firma que entecede de

b freinz-Gend (25 4

2. Wiclaef Rovpter

s auténtica; que el signatario desempefia actualmente el cargo
re Y.

" UR.Nr. 57172003

}/

NOTARIAL AUTHENTICATION (COMPANY)

The undersigned Notary certifies: That the preceding signature
of 1.Mr.Dr.Heinz-Gerd Kl&s end

2 .Mr.Dr.Micheel Kompter

is authentic, that the signatory currentty acts in the position of___
procurists :

of the company _Baehringer Ingelheim Pharwa
GabH & Co. KB

sociedad que actualmente existe y esis organizada de acuerdo a

ias leyes de M aip o o

a company currently existing and organized under the laws of __
Germany

que la direccign de Daghs compatila es 5S2/E | rlliwoiem
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that the address is 55216 Ingglheim am Rhein
Binger Strafe 173

¥ que el signatario tienc {be \ 5‘;_ d para otorgar este documento.
-

Todos los :echos anteriores le c8 ¢ por haber examinado los

documentos respectivos y de todo Egyda fe. /

Dado y firmado en_lu) 1/t 0.° v XK

,l

0
o

‘.:'ﬂ.‘“ -
. &I ’}Y)H iz 20 ‘?’;:._.
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and tbat the signatory has the power to grant this document.

The Notary Public is aware and attests to the sbove fucts upon
examination of the carresponding documents.

Given and signed in_ Ingalheim am Rhein

On__the 21th day of March 2003

L./
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(Convention de La Haye du 5 o

1. Land Bundesrepublik Deutschlani

KOSTENRECHNUNG :
Gebihr flur die
Erteilung der
Legalisation 4,
Wert: EUR 20.000,00
JVKostO v.26.7.57

i.v.m. § 45 KostO
Gebiithr: EUR 18,00

Mainz, den 24.03.03 5.

Ju&%etirin

iat unterachrieben von

in Mainz 6.

Alfred Fuchas
in .seiner Eigenschaft als Notar

sie ist versehen mit dem Dienstsiegel .
des Alfred Fuchs - Notar in Ingelheim am Rhein

Bestidtigt

am 24.03.03

7. durch den Prisidenten des Landgerichts
unter Nr. 269/2003

Stempel/Siegel 10. Unterschrift

In Vertretung:

qgf-\t ’W / Ly
(Dx. Harald Bin%)

Vizeprasident




". TRADUCCION OFICIAL No. 9468

de un documento escrito en Alemdn, efectuada por Luz Arriaga de

Herber, resclucién del Ministerio de Justicia 599 del 6 de

marzo 1978.~

Traducclén de 1los sellos y autenticaciones en Alemin Jque
aparecen en el documento de representacién y poder, escrito en
espafiol e inglés, por medio del cual la firma Boehringer
Ingelheim Pharma GmbH & Co. KG, domiciliada en D-55216
Ingelheim am Rhein, Alemania, otorga poder a EMILIO FERRERO,
tpa. 31929; GONZALO PERDOMO, tpa. 831; LUZ CLEMENCIA DE PAEZ,
tpa 23555 y GERMAN CAVELIER, tpa. 832, domiciliados en 1la
Carrera 4 No. 72-35, Bogota, Colombpia. Dado y firmado el 21 de

marzo 2003 en Ingelheim am Rhein por los sefiores Dr. Heinz-Gerd

KLAS y Dr. Michael KOMPTER, representanf{egewie

T coue WUTN e
mencionada firma. -.--"-'?wcﬂf"-.“"-“rh%"":&":-ﬂ.*"'aa
) L oum kL el 35

Sigue autenticacién notarial en espafiol e e
antecedentes por el notario de Ingelheimny

Fuchs, el 21 de marzo 2003, bajo el No. 571/2003.

COSTAS:
Derechos de legalizacién

Valor: EUROS 20.000,-- L"::T\k" . jd‘
g Cee

HLutn o o " T




W JVKostO del 26.7.57 en combinacién con Art. 45 KostO

Derechos: EUROS 18,00
Mainz, 24.03.0;
Fdo.: ilegible,
Secretaria de justicia

e S e T e e ey el o b S —

APOSTILLA
(Convention de La Haye du 5 octobre 1961) _
S
1. Pais: Repifiblica Federal de Alemania o =

Este documento publico
2. Ha sido firmado por el notario Alfred Fuchs
3. Actuando en calidad de notario ]
4. Lleva el sello oficial del notario de Ingelheim am Rhein,
Alfred Fuchs

LAY S S

Certificado

AT -
ﬁﬁﬂmﬂﬂ mo saxTo SL GO
coMo NOTD uuo

5. en Mainz 6. el 24. Od: "*“”ﬁﬁiguvﬂﬂ_
7. por el Presidente del Tribunal Regicnal - e
8. bajo el No 269/2003
9. Sello 10. Firma
Tribunal Regional de Mainz Fdo.: ile
(Dr. Harald Binz)
Vicepresidente

ES TRADUCCION FIEL Y COMPLETA, de la cual se deja copia en los
archivos de estas oficinas para su confrontacién.

Bogota, 7 de abril 2003
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(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Iutellectual Property
Organization

(43) International Publication Date
§ February 2004 (05.02.2004)

(10) International Publication Number
WO 2004/011006 Al

(51) International Patent Classification’:
AB1P 94

A61K 31/55,

(21) International Application Number:
PCT/EP2003007929

(21) Internations] Filing Date: 21 July 2003 (21.07.2003)

(25) Flling Langusge: Lnglish
(26) Publication Language: Bnglish
(30) Priority Duta:
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(54) Title: USE OF A SPECTFIC CYCLIC AMINE DERIVATIVE OR THE PHARMACRUTICALLY ACCEPTABLE SALTS
THEREOF FOR THH TREATMENT OR PREVENTION OF HHART FAILURRE

(57) Abstruct: The present invention provides the use in a pharmaccutical composition of a specific cyclic amine derivative, or its
pharmaceatically acceptable salts, for the treatment or prevention of heart fiilure of any actiology.
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USE OF CILOBRADINE OR THE PHARMACEUTICALLY ACCEPTABLE SALTS THEREOF FOR THE
TREATMENT OR PREVENTION OF HEART FAILURE

FIELD OF THE INVENTION

The present invention relates to the novel use of a cyclic amine derivative,
namely cilobradine, or the pharmaceutically acceptable salts thereof, for the
treatment or prevention of heart failure of any aeliology.

BACKGROUND OF THE INVENTION

Healt fallure I8 a major world-wide public health problem and Is the only cardiac
disorder that is Increasing In Incidence. In the Unlted States alone, 5 miilion
patients suffer from heart fallure, with a new diagnosis made in 0.5 million
patients per year. Desplte advances In therapy over the last decads, the annual
number of hosplialisations has Increased from 550 000 to 900 000 as a primary
diagnosls, and from 1.7 to 2.6 milllon as a primary or secondary dlagnosis (J.
Am. Pharm. Assac., vol. 41(5), pp. 672-681, 2001). Unless treated, heart fallure
may lead to death. Hence, new approaches are warranted to treat or prevent
heast faliure.
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Although the terminology heart fallure seems to be the most accepted
terminology for describing this cardlac disorder, various further equivalent
terminologies can be found in the sclentlfic, patent or medical literature as, for
example, cardiac fallure, Insulficlent cardlac ouiput, cardlac Insufficiency,
cardiac collapse and cardlac syncope.

Furthermore, though heart fallure Ia Invariably a chronle cardlac disorder, often
with an Insidlous onset, heart fallure may be present acutely or be punctuated
by episodes of acute deterloration, 80 called "decompensated” heart fallure. To
describe these conditions also related to heart fallure, further terminologlies will
commonly be found in the acientific, patent or medical literature such as, for
example, chronic heart fallure, acute heart fallure, heart decompensation,
cardiac decompensation and cardial decompensation. '

Lastly, as will be explained In the foregoing, as heart fallure can be caused by a
dysfunctioning of the heart reflected by varous dinical presentations and
sometimes subjected to further complications, further terminologles related to
heart failure will also commonly be found in the sclentific, patent or medical
literature such as, for example, myocardial failure, myocardial insutficiency,
heart muscle Insufficiency, cardiac muscle Insufficlency, heart muscle
weakness, cardlac muscle weakness, systolic or left ventricular heart fallure,
diastolic heart fallure, left or right sided heart fallure, biventricular heart fallure
and congestive heart fallure.

Hence, a distinction can be made between the sysiolic or dlastolic origin of the
dysfunctioning. Commonly, heart fallure Is a consequence of a progressive
deterioration of myocardial contractlle function, named systolic or left ventricular
dysfunction. However, dlastolic dysfunction is becoming Increasingly
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recognised as an Important cause of heart failure too. This occurs when the
heart chambers are unable to expand sufficlently during diastole (period of
heart relaxation In which the chambers fill with biood) and hence blood volume

in the ventricles Is Inadequate. Whether systolic and/or diastollc dysfunction Is -

the basis of heart fallure, cardiac output is diminished. When addftionally there
Is "damming” back of blood in the venous system, congestion may ensue in the
lungs (pulmonery cedema) and/or In the abdomen or perlpheries (peripheral
oedema). When both occur, the terminology congestive heart fallure is often
used.

In other reepects, the distinction between left and right sided heart failure can
be applied to reflect the clinica! presentation (l.e. pulmonary cedema indicative
of left slded heart fallure, whereas the principal symptom of right sided heart
fallure Is fluld retention In the peripheries) or to denote the underlying cause.
Right sided heart failure Is most commonly a consequence of left sided heart
fallure, although diseases of the lung (such as chronic obstructive pulmonary
disease), the right ventricle (e.g. right ventricular infarction) or the vaesculature
(primary or secondary pulmonary hypertenslion, the latter due to conditions auch
as pulmonary embolism for example), may result in predominate right sided
heart failure.

According to the Intemational Classlfication of Functioning, Disability and
Health, lastly published by the World Health Organization on 15 November
2001 (ISBN 91 4 1545429) and accepted by 191 countries during the 54® World
Health Assembly (Resolution WHA 54.21), heart fallure occurs when the heart
function of pumping the blood In adequate or required amounts and pressure
throughout the body Is Impalred.
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As cardlac output Is normally 5 Iitres/minute, although this can Increase five fold
with heavy exerciee, in easence, heart fallure occurs when the heart is unable
to meet this demand.

As heart fallure manifests itself in a varlely of ways, at the time of this patent
application, the treatrment or prevention of heart fallure comprises a combination
of typical medications. These medications are based upon the principles of
promoting fluld excretion to lessen cedema ‘and voiume overload (e.g. varlous
types of diuretics), vasodilatory drugs to reduce preload (l.e. atrial pressures)
and/or afterload (l.e. pressure against which the heart has to beat), and
Inotroplc drugs to increase contractility.

Vasodilatory drugs available at this time Include Anglotensin Converting
Enzyme (ACE) inhibitors, Anglotensin Il Receptor biockers (ARBs) and nitrate
venodilators. Inotropic drugs are usually administered only In acute situations.
Although cardiac glycosides such as digoxin are someimes prescribed for their
Inotropic properties, thelr use is more common In heart fallure patients when
atrial arrhythmlas co-exist.

Recently, beta-blockers, which were once thought to be contra-indicated In
heart fallure due to their negative inotropic (decreased contractility) property,
have been shown to be effective In the treatment of heart fallure. Meta-analyses
of randomised controlled trials have shown that, in eddition to established
background therapy of ACE inhibltors and diuretics with or without digoxin, a
reduction of all cause mortalily and cardlovascular morbidity Is conferred by
beta-blockers such as carvedilol, metoprolol or blsoprolol (Brophy J. M. et al.,
Ann, Intem. Med. 2001, Vol. 134, pp. 550-560; Lechat P. et al., Circ. 1998, pp.
1184-1181; Heldenreich P. A. et al., J. Am. Coll. Cardlol., 1897, Vol. 30, pp 27-
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34).

As heart fallure progresses, heart fallure treatmsent Is also usually not limited
to one single therapy. Hence, add-on therapy use Is disciosed for carvedliol,
for example, in WO 96/24348, for decreasing the mortallty of patients suffering
from congestive heart fallure. WO 96/40258 discloses a combination therapy
comprising an anglotensin Il antagonist and spironolactone, an aldosterone
recepior antagonist, for the freatment of hypertension, congestive heart
diseass, cirrhosis and ascites. WO 00/02543 dlscloses a combination therapy
comprising an angiotensin Il antagonist (valsartan) and a calclum channel
blocker (amlodipine or verapamil} for the treatment of several heart diseases,
amongst which acute and chronic congestive heart diseasas are cited.

However, as with all theraples, there are consiraints to thelr use. For
exampie, beta-blockers may be contra-indicated In patients with concomitant
diseases such as asthma, peripheral vascular disease eand decompensated
heart failure. Certain drug classes may not be tolerated due to unwanted side
effects, a.g. cough with ACE Inhibltors, fatigue, dizziness or Impotence In
assoclation with beta-blockers, and hyponatraemia with diuretics.
Furthermore, a slow and careful titration period may be required upon drug
Initiation, as with beta-blockers, where if not performed, the Inltial negative
effects on the heart's pumping action (negative Inotropy) may result in drug
Intolerance and deterloration in heart fallure status.

Hencs, to echo the statement set out at the beginning of this section, desplte
the advances made by theraples established at this ime, there Is &till a need
to reduce the unacceptable burden of heart fallure and new additional
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approaches fo freatment and prevention of disease progression should be
sought.

In searching for new theraples for heart fallure, the underlying pathophyslology
of the falllng heart needs to be considered. It has long been observed In the
falling heart that heart rate and contractility are Initially increased In order to
meintaln cardlac performance. In the long term, this response Is ultimately
damaging. It is, for example, acknowledged that increased heart rate Is a risk
factor for mortality and morbidity with adverse consequences on vasocular
function, atherogenesis, myocardial Ischaemla, myocardial energetics and left
ventricular function. Chronic tachyarthythmlas are a cause of reversible
cardiomyopathy In humans and rapid afrial pacing is established as an animal
model of cardiomyopathy. In chronic heart fallure, excess adrenergic stimulation
signals adverse biological responses (Including Increased heart rate) via p1, p2
and o2 receptors In the myocardium.

In the falling heart, maintenance of adequate ventricular contraction Is sought,
but occurs at the expense of oxygen end energy consumption by the
myocardium. Heart rate Influences such energy demand, with Increased heart
rate requiring greater expenditure of energy. Thus, greater energetic efficiency
could potentially result if heart rate were lowered In heart fallure patients.

It thus follows that drugs which have the abllity to reduce heart rate may be of
benefit in the treatment or prevention of heart fallure. For the treatment of
cardlac Insufficlency, a term also used to denote heart faflure, EP 0 471 388
(and Itz US counterpart US Patent 5,516,773) suggests the use of a specific
group of compounds derived from the benzazepine baslc chemical structure,
and more spacifically the compound named zatebradine [1-(7,8-dimethoxy-
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1,3,4,5-tetrahydro-2H-3-benzazepin-2-one-3-yl)-3-[N-methyi-N-{2-(3,4-
dimethoxy-phenyl)-ethyl)-propane].

These benzazepine derivatives were firstly described In EP 0 065 229, as well
as their ablllty to reduce heart rate (bradycardic effect) by acting directly on
the sinoatrial node, and thelr abllity to reduce the oxygen requirement of the
heart _

Zatebradine is also known from WO 01/78688 for the treatment and Induction
of the regression of idiopathic hypertrophlc cardlomyopathy (HCM), ischemic
cardiomyopathy and valvular hypertrophic heart diseases. :

The effects of the bradycardic agent zatebradine have been studled In a emall
number of patients with heart fallure, also subject to no therapy or afrial
pacing,.to Induce a tachycardia (Shinke et al., Jpn. Clrc. Joumnal, 1898, Vol.
63, pp. 957-964) or In comparison to the beta-blocker propranolol (Shinke et
al. Abstmct Circ., 1987, Vol. 96, |1-644).

In the former study, it was concluded by the authors that the oxygen saving
effect of the bradycardia due to zatebradine treatment could be beneficial for
the treatment of heart fallure. In the latter study, the comparable heart rate
reduction observed with zatebradine and the beta-blocker had favourable
effects compared to pre-treatment. However, it should be noted that under
beta-blocker treatment overall cardiac efficlency was preserved, since the
energy saving benefite of heart rate reduction remedied the observed negative
eftect on contractility. This, the authors proposed, might account for good
beta-blockers tolerance and possible efficacy in heart fallure. Zatebradine
treatment however Improved cardlac efficlency since heart rate reduction
occurred, but with no accompanying adverse eftect on confractility.

i
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It should be noted that these two studies are small and do not attempt to
evaluate the benefits of chronic zatebradine administration on the
hasmodynamic or clinical manifestations of heart failure. Furthermore, the
ralationships between heart rate reduction, left ventricular function and
prognosia In heart fallure are complex. However, thare Is a scientific rationale
that improved cardlac energetics secondary to heart rate reduction Is an
important concept in the treatment and prevention of the progression of heart
fallure due o systolic and/or diastolic dysfunction (Laperche et al., Heart 1999,
Vol. 81, pp. 338-341).

Another specific group of compounds derived from a basic cydic amine
chemical structure, have been shown to also have valuable pharmacological
bradycardic propertles. These compéunds. the process for thelr preparation
and pharmaceutical compositions containing them are deacribed in EP 0 224
7684 and its US counterpart US Patent 5,175,167.

One of these cyclic amine derivatives, 3-[(N-{(2-(3,4-dimethoxy-phenyl)-ethyl)-
piperidin-3-yl)-methyi}-7,8-dimethoxy-1,3,4,5-tetrahydro-2H-3-benzazepin-
2-one, and more partcularly s S-(+) enantiomer named cilobradine
[(+-3-[(N~(2-(3,4-dimethoxy-phenyi)-ethyi)-plperidin-3-(S)-yi)-methyl]-
7,8-dimethoxy-1,3,4,5-tetrahydro-2H-3-benzazepin-2-one), Is also known from
WO 01/78698 for the treatment and induction of the regresasion of Idlopathic
hypertrophic cardiomyopathy (HCM), lschemic cardiomyopathy and valvular
hypertrophic heart diseases.

However, these cyclic amine derivatives, and more specifically cliobradine,
have not been suggested for the treatment or prevention of heart faliure.
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Sclentific studles performed with zatebradine and cilobradine In order o
determine the mechanism of action of these bradycardic substances have
shown that both zatebradine and cilobradine selectively block
hyperpolarisation activated, cAMP-modulated catlon current channels (HCN)
In cardlac conductive tissue, channels responsible for the transmembrane
current known as k. It s through bIocka_da of this current that zatebradine and
cllobradine are assumed to produce thelr specific bradycardic effect.

Howsver, HCN channels are widely distributed In the nervous system, and In
the eye they mediate the current known as |, .. The effect of zatebradine and
cllobradine on the |, channel has also been Investigated {Neuroscience, Vol.
59(2), pp. 363-373, 1994 for zatebradine, and British Joumal of
Pharmacology, Vol. 125, pp. 741-750,.19988 for cilobradine). The results have
suggested that although |, can also be blocked by these compounds, the
Interaction with the channels Is somewhat differant for both tissues. Since Iy
has been describad in the different neurones of the visual signal procesaing
system, the effect on I, current has been suggested to be an explanation for
the side-effacts (visual disturbances) seen by patients treated with |; blockers.

Further studles have been performed using electroretinogram (ERG)
responses recorded from cat eyes and psychophysical measurements
conducted on volunteer human subjects, In normal conditions and after
administration of zatebradine (Archives Hallennes de Blologle, vol. 137, pp.
299-309, 1698, and Vislon Research, vol. 39, pp. 1767-1774, 1988). The
results of these studles have shown that zatebradine reduces the amplitude of
the response to stimull of frequency above 1 Hz, as shown by the ERG
recordings. Furthermore, the measurement of the attenuation and phase



10

15

WO 2004011006 PCT/EP2003/007929

10

characteristics of the first harmonic constructed by plotting the response
amplitude and the phase as a function of the temporal frequency of the
stimulus In control conditions and after Intravenous injection or oral
administration of zatebradine have shown that the main effect of the |, blocker
zatebradine is to decreass the response amplitude to stimull in the frequency
range of 2 to 15 Herz, by Introducing a cut-off In the band-pass at about 2
Herz.

To confirm these assumptions, recent studies have been performed using
intraretinal and vitreal elactroretinogram (ERG) recordings in dark-adapted
Intact cat retina (Visual Neuroscience, vol. 18(3), pp. 353-363, 2001). These
studies compared the changes In the recovery phase following the a- and b-
waves induced by an exposure with bright flashes of diffuse white light, after
Intraretinal Injections of substances knowrn to block the responses of bipolar
and horizontal cells, or substances known to block k. The authors of this study
have concluded that blockers of Iy reduce the recovery phase following the a-
wave Induced by the light exposure.

SUMMARY OF THE INVENTION

From the results of the recently published scientific studles on the mechanlsm
of action of bradycardic substances, which were discussed In the previous
gection, one would not expect an advantage of cllobradine over zatebradine In
the treatment of cardiac disorders such as heart fallure.

However, as shall be discussed below, [t haa surprisingly been found that
cliobradine presents an advantage over zatebradine not only In terms of hs

A7
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pharmacologically longer duration of action and dose potency, but more
importantly In its cardioselectivity, resulting in decreased or absent visual side
effects when compared 1o therapeutic doses of zatebradine. '

Hence, a first object of the present Invention Is that cliobradine has Intrinsically
different pharmacologlcal properties than zatebradine, which permit full
cardiac ion channel blockade with absent or diminiehed retinal effects. This
unexpected cardioselective property represents a clear advantage for
cllobradine over, for example, zatebradine, for the freatment of cardlac
disorders such es heart fatlure.

A further object of the present invention is that cliobradine is eifective for the
treatment or prevention of heart fallure of any aetiology and thus, Is able to
reduce the mortalily and morbidity assoclated with heart fallure of any
aetiology. .

Thus, the present Invention Is directed to the use of cliobradine, or its
pharmaceutically acceptable salts, for the treatment or prevention of heart
fallure of any aetiology.

The present Invention is also a method for the treatment or prevention of heart
faliure of any aetiology, by adminisiration to a patlent in need thereof of a
pharmaceutical composition comprising cllobradine, or ks pharmaceutically
acceptable salts, together with a pharmaceutically sultable carrler.

DESCRIPTION OF PREFERRED EMBODIMENTS
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In accordance with one embodiment, the present invention provides for a
novel use of the cyclic amine dervative (+)-3-[(N-(2-(3,4-dimethoxy-phenyl)-
ethyl)-plperidin-3-(S)-yl)-methyl}-7,8-dimethoxy-1,3,4,5-tetrahydro-2H-3-
benzazepin-2-one, named cllobradine, or s pharmacseutically acceptable
salts.

For the preparation of cllobradine or the pharmaceutically acceptable salts of
cliobradine, reference Is made to EP 0 224 794 and s US counterpart US
Patent 5,175,157, which describes the chemical synthesls of these
compounds,

In accordance with a further embodiment of the present Invention, amongst the
pharmaceutically acceptable salts of cliobradine described In EP 0 224 794
and s US counterpart US Patent 5,175,157, the hydrochloride and
hydrobromide salts of cllobradine are preferrad.

More particularly, the present invention Is directed to the use of cliobradine, or
lis pharmaceutically acceptable selts, for the preparation of a phammacsutical
composition for the treatment or prevention of heart faliure of any astiology.

In accordance with a further ambodiment, the present Invention is directed to
the use of cllobradine, or lts pharmaceutically acceptable salts, for the
preparation of a pharmacsutical composition for the prevention of heart fallure

of any aetiology.

in accordance with a further embodiment of the present Invention, the
treatment or prevention of heart failure may be assessed by the abllity of the
compound or pharmaceutical composition In accordance with the present
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Invention to reduce the mortality and morbldity assoclated with heart failure of
any aetiology.

In accordance with a further embodiment of the present invention, the
treatment or prevention of heart fallure also comprises the treatment or
prevention of cardiac Insufficlency, cardiac fallure, heart [neufficlency,
myocardial fallure, myocardlal Insufficiency, heart muscle insufficlency, cardiac
muscle Insufficlency, insufficient cardiac output, hgart muscle weakness,
cardlac muscle weakness, cardiac collapse, cardiac syncope, chronic heart
fallure, acute heart fallure, heart decompensation, cardiac decompensation,
cardial decompensation, diastolic heart failure, right sided heart fallure,
systolic heart fallure, left ventricular heart fallure, left sided heart failure,
biventricular heart faliure and congestive heart failure.

In accordance with a further embodiment of the present invention, heart allure
of any aetlology means heart fellure dlagnosed as a consequence or
complication of any other condition, disease or disorder such as, for example,
gystolic dysfunciion, diastolic dysfunction, lschasmic heart diseases, including
myocardial Infarction, right ventricular Infarction and chronic lschasmia,
coronary heart diseases, hypertension, primary pulmonary hypertension,
secondary pulmonary hypertension, puimonary embolism, pulmonary arterlal
stenosis, chronic obstructive pulmonary diseasse, restrictive cardiomyopathies,
diiated cardiomyopathles due io Infectious, toxdc, metabolic, famillal or
unknown reasons, myocarditis, congenital anomalles, tachycandias and
ventricular hypertrophy secondary to genetic or valvular disorders such as
tricuspid valve Insufficlency, mitral and/or aortic valve disorders, heart infarcts,
thyrold diseases and anaemia.
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In accordance with a further embodiment, for the treatment or prevention of
heart fallure, a combination of cliobradine, or lts pharmacseutically acceptable
salts, with other substances such as, for example, diuretics, cardlac
glycosides, ACE (Angiotensin Converting Enzyme) Inhibitors, ARBs
(Anglotensin Receptor Blockers), vasodilators, beta blockers and Inotropes,
present In the same pharmaceutical compoeition, or given as separate
therapies (eo-called adjunctive therapy), Is aleo within the scope of the present
Invention. '

In accordance with a further embodiment of the present Invention, the
phammaceutical composition for use in accordence with the present invention,
comprising cliobradine or Its pharmaceutically acceptable salts, alone or in
combination with other heart fallure therapies Including ACE Inhibltors, ARBs,
diuretics or candlac glycosides, may be administered to patients in any
medically acceptable manner.

In accordance with a further embodiment of the present invention, the
pharmacsutical composition for use In accordance with the present invention,
comprising cllobradine or Its pharmaceutically acceptable salts, may be
formulated as llquid formulation or lyophilised powder for oral or parenteral
administration. Powders may be reconstituted by addition of a suitable diluent
or other pharmaceutically acceptable carmrier prior to use. The liquid
formulation s generally an aqueous solution. Such formulation Is espacially
sultabie for oral administration, but may also be used for parenteral
administration or contained In & metered dose Inhaler or nebulizer for
Insufflation, |t may be desirable to add exciplents such as polyvinylpyrrolidone
or hydroxycellulose to the composition. )
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In accordance with a further embodiment of the present Invention, the liquid
formulation may be administered directly per orally or filled Into a soft capsule.

Altematively, the Ingredients may be encapsulated, tableted or prepared in a
syrup for oral adminietration. Pharmaceutically acceptable solid or liquid
carriers may be added to enhance or stabllise the composition, or to facliitate
the preparation of the composition. The carrier may also Include a sustained
ralease material.

In accordance with a further embodiment of the present invention, the

- pharmaceutical compositions are prepared following the convantlonal_

techniques of phamacy Involving miling, mixing, granulating, and
compressing, when necessary, for tablet forme, or milling, mbdng and filling for
capsule forms.

For the preparation of pharmaceutical compositions comprising cliobradine or
lts pharmaceutically acceptable salts, reference Is made in particular to EP 0
224 794 and its US counterpart US Patent 5,175,157 and to WO 01/766899,
which describe examples of Injectable, oral liquid, tablet, capsule and
supposttory formulations of cliobradine or Its phamaceutically acceptable
salts.

In accordance with a further embodiment of the present invention, the
preferred galenical formulation Is a tablet or liquid drinking solution, although
capsule, suppository and Injectable formulations of the ective substance
cilobradine or its pharmaceutically acceptable salits are also comprised within
the scope of the present invention.

2=
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In accordance with a further embodiment of the present invention, the
pharmaceutical composttion comprising the active compound cllobradine or tis
pharmaceutically acceptable salts can be administered 1o animals as well as
humans.

In accordance with a furlhar- embodiment of the present Invention, the
phannaéeutlcgl composition compriging the active compound cllobradine or its
pharmaceutically acceptable salts Is preferably administered following a single
or multiple stage dally application scheme.

In accordarice with a further embodiment of the present invention, when
administered for the treatment or pravention of heart fallure, preferably a dose
of 0.01 to 20 mg/kg body weight of the active substance cllobradine or its
pharmaceutically acceptabie salts Is usad, and this In one or more applications
per day. Within this range, the following dose ranges are further preferred:
0.05 to 5 mgykg body weight, 0.1 to 2.5 mg/kg body weight, 0.1 to 1 mg/kg
body welght, and 0.1 to 0.75 mg/kg body welght.

The Invention will now be described In more detail with reference to the
following experiments,

As already mentioned above, previous studies (published In Archives
lallennes de Biologie, vol. 137, pp. 299-308, 1999, and Vision Research, vol.
38, pp. 1767-1774, 1999) have established an experimental animal model to
evaluate the side-effects (visual disturbances) seen by patients treated with
bradycardic agents, such as zatebradine. The content of these referencas,
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and more paricularly the experimental parts described therein, are herein
incorporated by reference.

These studies were based on a measurement of the electroretinogram’(ERG)
responses recorded from cat eyes, In nomal conditions and after
administration of zatebradine.

in the foliowing experiment, the same experiment was performed using
cilobradine, and the results compared fo the resulis obtained with zatebradine.

In order to compare the visual slde-effect of both compounds In conditions in
which the drugs are pharmacologically the most effective In these
experiments, as for example in the reduction of heart rate, a dose of 0.75
mg/kg body weight was chosen for cilobradine and a dose of 2.5 mg/kg body
welght was chosen for zatebradine. This selection of the dose Is based on the
result shown In Figure 1, wherein the reduction of heart rais Is ploited against
the applled dose of the drug (ophn circles: zatebradine; filled circles:
cliobradine). As can be seen from Figure 1, at a dose of 2.5 mg/kg body
weight, a reduction of about 44% of the heart rate is obtained with zatebradine
(meximum effect), and at a dose of 0.75 mg/kg body welght, a reduction of
about 75% of the heart rate Is obiained with cliobradine (also meximum effect).
Therefore, by choosing these dosss, it can already be assumed that the
pharmacological effect on heart rate of cllobradine ls betiter than the
pharmacological effect of zatebradine.

In a similar experiment than the experiment performed by Gargin! et al.
(published In Vision Research, vol. 39, pp. 1767-1774, 1888), the attenuation
and phase characteristics of the ERG response {o sinusoldally modulated
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iuminances was evaiuated by plotling the amplitude of the response to the
light stimulua as a function of the temporal frequency of the light stimulus. The
result of this experiment is shown In Figurs 2, wherein the open circles are the
control responses (no active substance Injected), the filled circles are the
responses 15 minutes after treatment with a dose of zatebradine of 2.5 mg/kg
body welght (i.v. injection), and the triangles are the responses measured b
hours after the Injection of zatebradine.

The results confirm the results already published by Gargini et al. (Vision
Research, vol. 39, pp.1767-1774, 1998) that, at this dose, zatebradine
reduces the amplitude’ of the response to stimull of frequency above 1 Hz and
shift the corresponding phase lags, as shown by the ERG recordings. The
measurements performed after 5 hours confirm that the visual response Is
back to nomal after 5 hours, and that the experiment is non —destructive for
the system.

Figure 3 shows the results of the same experimeﬁt performed after Injaction of

0.75 mg/kg body weight of cliobradine, In the same conditions. As Is clear from
the result, no visual effect can be detected with cliobradine when Injected in 2
fully heart rate reduction effective dose.

We conclude from these results that a dose of clicbradine which produces a
saturation effect on the heart rate has negligible consequences on the visual
response. This evidences the advantage of cliobradine over zatebradine to
produce a pharmacological effect with less side-effect, and thus Its superiority
for the treatment of heart fallure.

20—
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A turther similar experiment was performed [n order to compare the visual
side-effect of cilobradine and zatebradine in condiions where the drugs are
pharmacologically effective In reducing heart rate. The alm of this experiment
was to compare the visual side-effect of both drugs In another experimental
animal model, namely on the retinal system of the rat. Furthermore, the alm of
this experiment was also to compare the visual side-effect of both drugs in
acute and In chronic (over two weeks) drug treatment conditionas.

The principle of this experiment ls again the same as the principle of the
experiment performed by Garginl et al. and published In Vialon research, vol.

39, pp. 1767-1774, 1098).

Hence, this experiment was based on a measurement of the electroretinogram
(ERG) responses recorded from anesthetized pigmented rats as a function of
the temporal frequency of an applied oscliiating light stimulus. The results of
the experiment are visualized by plotting the measurement of the first
amplitude of the Fourler transform of the ERG as a function of the applied
stimulus frequency (oscillating light stimulus of high luminance and contrast).

Figures 4 to 7 show the resulis of the experiment in diiferent treaiment
conditions.

Figure 4 shows the resulis of the experiment In control conditions (squares
and circles) and In acute treatment conditions with three different doses of
cllobradine {triangles: 0.3 mg cliobradine /kg body welght; Inverted trlangles: 1
mg cllobradine /kg body welght; diamonds: 3 mg cliobradine /kg body weight).
The ERG measurements were made 30 minutes after Injection of theé drug.
The measured heart rate frequency was:
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Control 400 beats per min.
Cliobradine treatment 0.3 mg/kg 364 beats per min.
Cliobradine treatment 1 mg/kg 316 beats per min.
Cliobradine treatment 3 mg/kg 270 beats per min.

Figure 5 shows the results of the experiment In contro! condltion (squares and

circles) and In acute treatment condition with a single dose of zatebradine of 3

mg /kg body weight (circles). The ERG measurement was made 30 minutes
after Injection of the drug. The measured heart rate frequency was:
Control 428 beats per min.
Zatebradine treatment 3 mg/kg 333 beats per min.

Figure 6 shows the results of the experiment in control condition (squares) and
In chronic treatment condition with a single dose of cliobradine of 1 mg /kg
body weight given per day during 2 weeks (circles). The ERG measurement
was made after the 2 weeks treatment. The measured heart rate frequency
was:

Control 400 beats per min.

Cllobradine treatment 1 mg/kg 260 beats per min.

Figure 7 shows the resulis of the experiment In control conditions (circles) and
In chronic treatment conditions with a double dose of zatebradine of 3 mg /kg
body welght given per day during 2 weeks (squares). The ERG measurement
was made after the 2 weeks treatment The measured heart rate frequency
was:

Control 350 beais per min.

Cliobradine treatment 1 mg/kg 285 beats per min.

Pl
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From this experiment, it can be concluded that In acute treatment (results of
Figures 4 and 5), at doses for which both drugs are effective In reducing the
heart rate (as confirmed by the values of the measured heart rate frequency),
no effect on the ERG can be detected with cilobradine , whereas a reduction
of the amplitude of the response to stimuli of frequency above 1 Hz and a shift
of the comesponding phaso_lags Is observed with zatebradine.

Furthermore, the same conclusions can be made from the resulis obtalned
with chronic treatment over two weeks, as can be seen when comparing the
results of Figures 6 and 7.

This experiment performed with rats confirms the results previously observed
In cats that a dose of cliobradine effective for reducing the heart rate has
negligible consequences on the visual response. This also demonstrates
again the advaniage of cliobradine over zatebradine to produce e
pharmacological effect with less side-effect, and thus ita superority for the
treatment of heart fallure.

This experiment further demonstrates that cllobradine ls effective In reducing
heart rate without visual side-effacts, and thus Its suitability In the acute
treatment as well as In the chronic treatment of heart faliure.

The Invention will now also be described In more detall with referance to the
following examples of pharmaceutical dosage formulations.

Hence, pharmaceutical formulationa for medical use in humans have been
prepared contalning between 0,10 and 5 mg of active substance. More

2%
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specifically, oral tablet formulations 0 be used as single or multiple dose In a
dally application scheme, and containing 0,25 mg, 0,5 mg, 1 mg or 2 mg active
substance, have been prepared as described In the following formulation

examples of flim coated tablets.
Example 1 | Example2 | Example 3 | Example 4
0,25mg Dosls | 0,5mg Dosls | 1mg Dosls | 2mg Dosls
mg/Flim mg/Film mg/Flim mg/Flim
Coated Tablet | Coated Tabiet | Coated Tablet | Coated Tablet
Core:
Cliobradine 0,27 0,54 1,08 2,16
Lactose Monohydrat
(Tablettose) 5842 58,15 82,28 184,58
Microcrystalline
Celluloss, Type 101 27,45 27,45 40,38 80,76
Na-
Carboxymethyicellulose
{Ac-Di-Sol) 0,43 0,43 0,63 1,28
Magnesiumstearate,
(vegetal origin) 0,43 0,43 0,63 1,26
Welight of Tablet Core: 85,00 85,00 125,00 250,00
Coating:
Hypromelicse (Methocel
E5 Premlum) 1,50 1,60 2,00 3,00
Macrogol 400 0,15 0,15 0,20 0,30
Thtanlumdioxide 0,75 0,75 1,00 1,50
Talkum 0,60 0,60 0,80 1,20
Welght of Fim Coated
Teblet: 88,00 88,00 128,00 258,00
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These tablets may be used for the treatment or prevention of heart fallure as
defined In the present invention. '
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CLAIMS

1.  Use of cilobradine or a phammaceutically acceptable salt thereof
for the preparation of a pharmaceutical composition for the treatment or
prevention of heart fallure.

2. Use In accordance whh claim 1, wherein the pharmaceutical
composltion Is for the prevention of heart fallure.

3. Use In accordance with claim 1 or 2, wherein the galenical
formulation of the pharmaceutical composition Is a tablet, a drinking solution, a
capsule, a supposttory or an injectable formulation.

4. Use in accordance with any one of claims 1 to 3, whereln the
galenical formulation of the pharrmceqtlcal composition |s a tablet.

5. Use In accordance with any one of cleims 1 to 3, wherein the
galenical formulation of the pharmaceutical composition Is a drinking solution.

6. Use In accordance with any one of claims 1 to 5, whereln the
pharmaceutical composition s administered following a single or multiple
stage dally application scheme.

7.  Use In accordance with claim 6, wherein the administered dose
of cliobradine or Its pharmaceutically acceptable salt is comprised between
0.01 and 20 mg/kg body welght.

=2/
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8. Use in accordance with claim 8, wherein the administered dose
of cllobradine or its phamaceutically acceptable salt la comprised between
0.05 and 5 mg/kg body welght.

9. Use In accordance with claim 6, wheraln the administered dose
of cilobradine or Its pharmaceutically acceptable salt s comprised between 0.1

" and 2.5 mg/kg body welight.

10. Use In accordance with ciaim 6, wherein the administered dose
of cliobradine or its pharmacettically acceptable salt is comprised between 0.1

and 1 mg/kg body welght.

11. Use In accordance with claim 8, wherein the administered doss
of cilobradine or its pharmacsutically acceptable salt [s comprised between 0.1
and 0.75 mg/kg body welght.

12. Uss in accordance with any one of claims 1 to 11, wherein the
treatment or prevention of heart faliure Is performed In combination with other
therapeutic agents for the ireatment or prevention of heart faflure, such as
dluretics, cardiac glycosides, ACE Inhibitors, ARBs, vasodilators, beta
blockers or inotropes. '

18. A method for the treatment or prevention of heart fallure, which
comprises the administration io a patient in need thereof of a pharmaceutical
composition comprising cilobradine or a pharmaceutically acceptable salt
thereof, together with a pharmaceutically sultable carrier.



WO 2004011006 PCT/EP2003/07929

PCT/EP03/07929

AMENDED CLAIMS
[received by the International Bureau on 26 November 2003 (26.11.03);

original claims 1 - 13 replaced by new claims 1 - 17]
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CLAIMS

1. Use of cllobradine or a pharmaceutically acceptable salt thereof
for the preparation of a pharmaceutical composition for the treatment or
prevention of heart fallure.

2. Use In accordance with clalm 1, wherein the pharmaceutical
composition is for the prevention of heart failure.

3. Use In accordance with claim 1, wherein the pharmaceutical
composition Is for the treatment or prevention of diastolic heart fallure.

4, ' Use in accordance with claim 3, whereln the pharmacsutical
composition is for the prevention of diastolic heart failure.

5. Use in accordance with claim 1, wherein the pharmaceutical

composition Is for the treatment or prevention of systolic heart failure.

6. Use In accordance with claim 5, wherein the pharmaceutical
composition Is for the prevention of systollc heart failure.

7. Use In accordance with any one of claims 1 to 6, whereln the
galenical formulation of the pharmaceutical composition Is a tablet, a drinking

solution, a capsule, a suppository or an Injectable formulation.

8. Use in accordance with any one of claims 1 to 7, whereln the
galenical formulation of the pharmaceutical composition Is a tablet.

AMENDED SHEET (ARTICLE 19)
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9. Use In accordance with any one of clalms 1 to 7, wherein the
galenical formulation of the phasmaceutical composition is a drinking solution.

10. Use in accordance with any one of clalms 1 to 9, wherein the
pharmmaceutical composition is to be administered following a single or multiple
stage dally application scheme.

11. Use in accordance with cleim 10, whereln cllobradine or iis
pharmaceutically acceptable salt is to be administered between 0.01 and 20
mg/kg body welght.

12. Use in accordance with claim 10, whereln cilobradine or its
pharmaceutically acceptable salt is to be administered between 0.05 and 5
mg/kg body weight.

13. Use In accordance with clalm 10, wherein cilobradine or Its
pharmaceutically acceptable salt Is to be administsred between 0.1 and 2.5

mg/kg body weight.

14. Use in accordance with claim 10, wherein cliobradine or Iits
phamaceutically acceptable salt is to be administered between 0.1 and 1
mg/kg body weight.

15. Use In accordance with claim 10, wherein cllobradine or Its
pharmaceutically acceptable salt is to be administered between 0.1 and 0.75
mg/kg body welght.

16. Use In accordance with any one of claime 1 to 15, wherein the
treatment or prevention of heart failure is performed in combination with other

AMENDED SHEET (ARTICLE 19)
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therapeutic agents for the treatment or prevention of heart failure, such as
dluretics, cardiac glycosides, ACE iInhibitors, ARBs, vasodilators, beta blockers
or Inotropes. '

17. A method for the treatment or prevention of heart failure, which
comprises the administration to a patient in need thereof of a phamaceutical
compoeslition comprising cliobradine or a pharmaceutically acceptable salt
thereof, together with a pharmaceutically sultable carrier.

AMENDED SHEET (ARTICLE 19)
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BrF Pinland.......covvvveeeennnnn MWMalawi . ....oovneennnnn., I vC Saint Vincent snd the Grenadines
B! GB United Kingdom B MXMexico..........eoevennnnn. K VN VietNam.......cccentenne
& GD Greoada B MZ Mozambique .................. Kl YU Serbis and Montenegro .. . .. . ...
W CEGeomgia.......ccoovvevernnns K NI Nicarngua i ZA South Afics. ...............
K CHGhM.......cccoevnevnnnns B NO Norway Kl ZM Zambia

GM Gambis B NZ NewZaaland . ............... B zwZimbsbwe . ................

Check-boxes below reserved for designating States which bave become party to the PCT after issuance of this sheet:
B ESEnmt.........c.oenvenees a a

Precautionary Designation Statement: In sddition to the designations made sbove, the applicant also makes under Rule 4.9(b) all
other designations which would be permitted under the PCT except any desigostion(s) indicated in the Supplemental Box as being
excluded from the scope of this statement. The spplicant declares that those ndditional designations are subject to confirmation and that
any denignation which is not confirmed before the expiration of 15 months from the priority date is to be regarded aa withdrawn by the
spplicant at the expiration of that time limit, (Con/irmarion (Including fees) musi reach the recetving Office within the 1 5-month time limit,}

Form PCT/RO/10] (second sheet) (July 2003) See Natas 1o the request form
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Bax No. VI PRIORITY CLAIM

The priarity of the following easiier application(s) is harebry claimed:

Filing dute Number Where earlier spplication is:

of easer application of earfier spplication [ — ——
s e e

o July 2002 02 016 802.1 EP

(25.07.02)

ftem (2)

item (3)

ivem (4)

itern (5)

[J Puther priority elaims are indicated in the Supplemental Box.

The recejving Office is requested to prepare and trangmit i the Internstionsl Bures a cestified copy of the earlier spplication(s) (only
if the earlier application was filed with the Qffice which for the purpases of this international application is the receiving Office) identified
sbove as:

B atpoms J temy [ em@ [J em® [ tm@ O oemey CI50T0  pe

* Where the sariier application is an ARIPO indicate at lacst one country the Paris Convention for the Protection
Immwmhﬂ:ﬂﬁ L/ mﬂpmmﬂmmﬁum%um). d

Box No, VIIL  INTERNATIONAL SEARCHING AUTHORITY

the
Cloluofhhfnﬂnwluﬁhlu rﬂvﬂlﬁﬁ'mwmluﬂ:ﬁwbudmﬂhnmmww

Request t0 ute results of esrller search; reference to that search (f an earfier search hay been carried cut by or requested from the
International Secrching Autharity):

Date (daymcmihyoar) Number Country for regional Offics)

26.09.2002 02 018 602.1 EP

Boxz No. VII1 DECLARATIONS

The Mllowing declarations are contained in Baxes Nos. VIII (i) to (v) (sark the applicable Number of
check-bares below and indicate In the right column the manber of eoch (ype of declaration): declarations
[] BoxNo. Vi) Declaration g 10 the identity of the inventor

[[] Box No. VII (i) Declaration aa to the applicant’s entitiernent, as at the international filing
date, to apply for and be granied a patent

[0 Box No. vt (i) Declaration as to the applicant’s entitlement, as at the internationsl filing
dlh.bullimlhc_pﬁorityol'thluﬂiulppliaﬁm

[] Box No. VI (iv) Duhnnmofmmuﬁb(ulyfwhmdﬁedunhmofﬂe
United States of America)

[J BaxNe. VI (v) Declaration s to non-prejudicial disclosures or exceptions to lack of novelty

Form PCT/RO/10] (third sheet) (July 2002; reprint July 2003) Sew Notes to the request form
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Box No.IX CHECK LIST; LANGUAGE OF FILING

This intemationa! application contains: intermational application is acesmpanied by the following Number
® wmmmwmmhof lhnl(m&'. Mmmdmm of items
request (inchudi L l fee calculation shoet S
‘ 5 : 5 | 2 ® original separats power of sttorney : 1
Mlﬂ'ﬂ m%“ 3. ] original general power of sttormey :
tab nﬂm : 23 | « 0 mrotluﬂllpnwuefm reference number,
m 2 lllllllllllllllllllllllllllllllllllllllllll
:I:nm:t 1 | 5 0O statement explaining lack of signaturs
drawings 7| &0 m document(s) identified in Box No. VI as
:ml;ﬁm - ®|o m"um'.f ............ S '.' e
tables related thereto 8 separate i conceming fted microorgani
wmmd c or other biological materis] depos -
ety "’Eﬁ" 9. 00 saquence listings in computer readable form
g ok :h — 0 &mmmm"f of intcrnational search
ez (e} balow) O oty (o oY pars e Semationat s ieatian) :
Total number of shests  : a8 i) Dﬂu::.ddh ,, dmnwﬁgmh)h
® 0 Whng:](l:ﬁ)mdwhbm nmof : Imda_ﬂh oy the copy ,
(i) [J soquence listings (iii) hpﬁnmﬂlmhvmm"bumdmﬁtyofﬂwmu_
(i) L] tables reatnd 10. ] tblesin m:mdlbhﬁlmnhudm listlngs '
0 lhhmmrnﬁ);uﬁblebm ruﬁ?ﬂwd«m sequence
; (i) wpynhmﬂedhﬁcmofmuﬂmﬂu:hm
Ggg:;:mhﬁul Sect Section $02(b-guater) ouly (and not as part of the international
and .
e, | ® O detin G G0 iy e
contrined the pupuuofmﬂonlnur.h 802(b-qwarer) :
[J sequence listings: ................ (i) Dmmermthnlzmmm“mmunmyofummwor
OO tables related thereto: . ........... tables mentioned in left :
(adkditional copies to be indicated 1.0 oth:(qmm- ..........................................
ey 9(1)) andior 10(1), mu:mw
m:eofmdrlwllpwln:h 3 Language of filing of the GB

lu No.X SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE
Next 10 aach signature, indicats the v of the parson signing ol the copeciy huﬁihm#-ffnﬂqﬂimﬁhﬁu_'ﬁﬁw

BOEHRINGER INGELHEIM PHARMA GMBH & CO. KG

ooe. Ml ] A .j Rl

Dr. Reinfried ROTHERMEL Dr. Gau OBRECHT
For receiving Office use only
1. Date of actusl receipt of the P
: { |q'§""" the purported 2. Dmwings:
Dmved
3. Corrected datg of actual receipt due to later but
;ﬂym%hmmm
4. Dateof uired not received:
Dut o imely st of o i [t
5. Intermationsl Searching Authority 6. Trnoamittal of search delsyed
(if two or more are competent):  ISA / D Illlhllllﬂbhllpldm
For [nternational Buresu use only
Date of receipt of the recond
I:ylhoflnunni::dnmuum

Farm PCT/RO/101 (last sheet) (January 2003; reprint July 2003) Sae Notes 10 the request form



Eingang CD Patents ‘}p’: o L*v . PCT/EPQ3/07929
PATENT COQPERATION TREATY ~
U6 Okt. 28 EINGEGANGEN &
esehen | erfedigt | FmL the INTERNATIONAL BUREAU
@ 2 08 Okt 2008 —
__I§_r_|_e_d_._._.:'.._.__.:._.:.. g
NOTIRCATION CONCERNING
SUBMISSION OR TRANSMITTAL BOEHRINGER INGELHEIM PHARMA GMBH
OF PRIORITY DOCUMENT & CO. KG ]
(PCT Administrative instructions, Section 411) g'::'Innygolhelm am Rhain
Date of malling {day/month/year}
25 September 2003 (25.09.03)
Applicant's or agent’s file reference
Case 1/1370 IMPORTANT NOTIFICATION
international application Na. Internationsl fliing date (day/montivyear)
PCT/EPQ3/07929 21 July 2003 (21.07.03)
' Internationa! publioation dete (day/monthivear) Priority dats {dey/monthiyear)
Not yet published 26 July 2002 (25.07.02)
Applicamt

BOEHRINGER INGELHEIM PHARMA GMBH & CO. KG et al

The appitcant is heraby notified of the date of recsipt {except where the letters "NR"™ appear In the right-hand eolumn) by the
Intsmational Burssu of the priority dooumasnt{s) relating to the earfier application{s) Indicatad below. Uniess atherwiss
indicated by an asterisk appearing next to a date of reasipt. or by the letters "NR™, in the right-hand column, the priarity
doourment concsmad was submitted or transmittad to the iIntemational Bureau In compliance with Rule 17.1(a) or (b).

2. This updates and repisces sny previously (ssusd notiflostion concerning submission or transmittal of priarity documents.

An asterisi({*) appearing next to a date of recsipt, in the right-hand column, denates a priority documant submitted

or tranemitted to the Imtemational Bursau but not In compllance with Rule 17.1{a) or (b). n such a case, the stiantion

of the applisant is dirsoted to Rule 17.1(0) which provides that no designated Offios may disregard the priority clalm
concerned before giving the applicant an opportunity, upon entry ito the national phass, to fumish the priority dooument

within a time (Imit which Is rezsonable under the clroumstanoes.

The lethers “NR" appearing in the right-hand ocolumn denats a priarity documant which was not recelved by the Intematianal
Bureau or which the appilcant did not raquest the recelving Office to prepare and transmit to the international Bureau,
as provided by Rule 17.1(s) or (b), respectively. In such s case, the attantion of the applioant Is dirested to Rule 17.1(c) which

olroumsiances.

Priofivdata @ Prority apoiication No.

25 July 2002 (25.07.02) 02016602.1

provides that no deslgnatsd Qffice may disregard the priority olaim conosrmed befora glving the applicant an opportunity,
upon sntry into the national phase, to fumish the priority dooumant within a time limit which is reasonable under the

Countrvorrealonsi Offics ™= Dataofregeint
orPCT rageiving Office ™ = ofodoriy dogumant

EP 18 Sept 2003 (168.09.03)

The intsrnational Buresy of WIFO
34, chamin dos Colombetiss
1211 Geneva 20, Switzeriand

Faceimite No. (41-22) 398.80.76

Authorized officer
A. ZOLTANSKI (Fax : 338 89 75)

Telephone No. (41-22) 338 8808

Form PCT/B/304 {July 1888)




--??-# : 3"1*?" ’
PATENT COOPERATION TREATY

PCT/EP2003/007929

46

Fin"ERANMGEN
Py 2004 From the INTERNATIONAL BUREAU
PCT To:
E_r:e i T
NOTIACATION OF THE RECORDING Eingan
g CD Paten
OF A CHANGE BOEHRINGER INGELHEIM PHARMA GMBH
(PCT Rule 92bls.1 and :52?6 |KI'IC:Q“IO|I'II am Rheln n 2' FEb- m
Administrative Instructions, Section 422) Germany 5
esehen erledigt
Date of malling {day/month/year) -_J_
27 January 2004 {27.01.2004)
Applicant’s or agant’s file referancs
Case 171370 IMPORTANT NOTIFICATION
International appllostion No. intamnations! filing dats (day/month/year)
PCT/EP2003/007929 21 July 2003 (21.07.2003)

1. The following indications appeared on record conocerning:

E the applicant IZI the inventor

D the agent

I:I the common represantative

United Statea of America

D the person

Name and Address Stats of Nstionality Siate of Rasidence
Sy > E
valon r. -
Danbury, CT 06810 Telephane No.

%

4 The Intamationai Buresu hereby notifies the appiicant that the following chenge has been recorded concerning:

BI the address

~Faosimile No.

[ Teleprintsr No-

D the nationality D the residence

D the name

SEIDLER, Randolph

4 Lester Road

Sandy Hook, CT 06482
United Staetes of America

E the regelving Offlos
E the Intsmationa! Searohing Authority
|:| the International Preliminary Examining Authority

3. Further observations, if necessary:
4, A gopy of this notifiostion has been sent to:

Stats of Nationsiity State of Residence
DE

_T'olcphuno No.

[ Faosimiie No.

" Teleprinter No.

D the designated Offices concsmed
D the elscted Offices conocemed

The intemationsl Bureau of WIFO
34, chemnin des Colombetias
1211 Goneva 20, Switzeriand

Facsimile No. {41-22) 338.80.76

Mathieu BLANC {Fex 338 89 75)

Telophone No. (41-22} 338 5886

Form PCTAR/308 (March 1884)



PATENT COOPERATION TREATY PCT/EP2003/007¢

From the INTERNATIONAL BUREAU %7
PCT o
NOTICE INFORMING THE APPLICANT OF THE [~ Eingang CD Patents
COMMUNICATION OF THE INTERNATIONAL '
. BOEHRINGER INGERLHEIM PHARMA GMBH & CO. KG
APPLICATION TO THE DESIGNATED OFFICES D et PHATMA o
ALLEMAGNE ‘

{PCT Rule 47.lic). firs) senience)

gesepen erledigt
} 'za

Date of nwiling (dayAnonti/veur)
05 February 2004 (05.02.2004)

Applicant’s or agent’s file reference

Case 111370 IMPORTANT NOTICE
Intemiikinel application No. lalcmationul Rling date tduv/montiveur) Priority date (duvimnnth/vear)
PCT/EP2003/007929 21 July 2003 (21.07.2003) 25 July 2002 (25.07.2002)
Applicant

BOEHRINGER INGELHEIM PHARMA GMBH & CO. KG et al

1. Nuotice is hereby given thal the Inicmational Bureiu hut communicated. ax provided in Article 20. the intemational application o the
following desigmuted OfTices on the dute indicaled above as the dawe of mailing of this notice:

AU, AZ, BY. CH, CN, CO, DE, DZ, EP, HU, JP, KG, KP, KR, MD, MK, MZ, RU, TM, US

In accordanee with Rule 47.1¢c). third semence. these Offices will uceepl the present nolice 8% conclugive evidence that the communication
of 1he imemationa) applicaion hux duly wken place va the due of nuiling indicued obove und no copy of the inwmmional applicaiion is
required 1o he furnished hy the applicant W the designated Officets).

12

The following designuted Offices have waived the requinement for fuch o comnumicalion at this time:

AE, AG, AL. AM, AP, AT, BA, BB, BG. BR, BZ, CA. CR, CU, CZ, DK, DM. EA, EC, EE. ES, F1, GB, GD, GE, GH. GM,
HR, ID, IL. IN, IS, KE, KZ, LC, LK, LR, LS. LT, LU, LV, MA, MG, MN, MW, MX, NI, NO, NZ, OA, OM, PG, PH, PL. PT,
RO, SC, 8D, SE, SG, SK, SL, SY, TJ, TN, TR, TT, TZ, UA, UG, UZ, VC, VN, YU, ZA, ZM, ZW

The communication will be made 10 thowe OMees only upon 1heir request. Furthermere, thuse Offices do not requine the applicant o
fumish u copy of the intemational application (Rule 49. I{a-hin).

A, Linclused with this notice ix a eupy of the iniemational application as published by the Inernational Bureau on
05 February 2004 (05.02.2004) under No. WO 2004/011006

4. TIME LIMITS fur Niing n demand for internutional preliminary exuminailon and for entry Into the nutlonul phase

The applicable 1ime limil fur enicring the national phase will. subjeet te whal ks suld in Lhe following puragruph, be 30 MONTHS from
the priofly dule. md only in respect af any eketed Office if 4 demand for inermational preliminwry examination is filed befone the
cxpiration of 19 months from the priority date, but also in respect of any designowd Office. in the absence of [iling of such demand, where
Article 22(1) ax mudified with effect from | April 2002 epplics in respect of thal desipnated Office. For further dewils, see PCT' Guzeite
Nu, 3472001 of | November 2001, pages 19926, 19932 ad 19934, ax well us the PCT Newslener. Ociober and November 2001 and
Februury 2002 issues.

In prictice. thne Hmits other thun the 30-munth (me BmH will conlinue 0 apply, for various periudk of time. in respect of certain
dusipnaled or elecied Offices. Fur regular upduies on the applicuble fime llmiis (20, 21, 30 or 31 months, or other time limit). Ofiee by
Office, refer o the PCT Gazente, the PCT Newsleucr and the PCT Applicant’s Guide, Volume 11. Nationul Chapiers, all available from
WIR)'s Internet slte. w1 hupZ/www. wipo.inVpcl/enindex.himl.

For filing u demand for international prellminary examinutlon, see the PCT Applicant’s Guide, Volume VA, Chapter 1X. Only an
applicunl wha is a national or resident of & PCT Contracting Swie which is hound by Chapler 11 haw the: right to [le o demand for
imemational preliminary examination (at present, ull PCT Contracting Staies are bound by Chapier I1).

It is the upplicant’s snle responslbiiily 1o monitar all thesc time limits.

The Inicrnational Bureau of WIPO Authorized officer
M. chemin des Colombenes .o -
1211 Geneva 20, Switzerland Gijsbertus Beljer - Carlos Roy
Facsimile No.(41-22) 740.14.35 Telephone No.(41-22) 33891.11

Form PCT/IB/308 (Apeil 2002)



Bingang CD Patents | PCT/EP2003/007529
PATENT COOPERATION TREATY

02 Marz 2004 %'
;% <ehen erledig From the INTERNATIONAL BUREAU
PCT To:
INFORMATION CONCERNING ELECTED
OFHACES NOTIFIED OF THEIR ELECTION BOEHRINGER INGELHEIM PHARMA GMBH
& CO. KG
(PCT Rule 61.3) 55216 Ingelheim am Rheln
Germany EPGEGANGEN
Dete of mailing (day/monthiyear) 04 Mz 2004
24 February 2004 (24.02.2004) N—
Applcant’s or sgent’s fis referance ’
Case 111370 IMPORTANT INFORMATION
intarnational spplcation No. intornationsd flling date {dey/month/ysar) |Priority date {day/monthiysar)
PCT/EP200%/007929 21 July 2003 (21.07.2003) 256 July 2002 (25.07.2002)
Applicant

BOEHRINGER INGELHEIM PHARMA GMBH & CO. KG et al

1. The applicant Is hareby informed that the Intarnstional Bureau has, according to Artiale 31(7), notified esch of the following
Offlces of its alection:

EP :AT,BE,BG,CH,CY,CZ,DE,DK,EE,ES,FI,FR,GB,GR,HU,IE,IT,LUMC,NL,PT,RO,SE,
SI,SK, TR
National :BG,CA,CN,DE,GB,IL.JP KP,KR,MN,NO,PL,RO,RU,SK,US

2. The following Offioss have walved the rltu.lirumcrrt for the notiftastion of their elaction; the notiflcation will ba sent to them
by the Intemationa! Buresu only upon thelr request:

AP :GH,GM,KE,LS,MW,MZ,SD,SL,SZ,TZ UG ZM,ZW

EA :AM,AZ,BY,KG,KZ,MD,RU,TJ,TM

OA :BF,BJ,CF,CG,CI,CM,GA,GN,GQ,GW,ML,MR,NE,SN,TD, TG

Nestional :AE,AG,AL AM,AT,AU,AZ,BA,BB,BR,BY,BZ,CH,CO,CR,CU,CZ,0K,DM,DZ,EC,
EE,ES,FI,GD,GE,GH,GM HR,HU,ID,IN,IS KE,KG,KZ,LC,LK,LR,LS,LT,LU,LV,MA,MD,
MG,MK,MW,MX,MZ,NI,NZ,OM,PG,PH,PT,SC,SD,SE,SG,SL,SY,TJ,TM,TN,TR,TT,TZ,UA,
UG,UZVC,VN,YU,ZA ZM,ZW

3 The applicant is reminded that he must enter the "national phasa" bafore the -Thlln of 30 months from the prierity dete
before sach of tha Offioes listed abovs. This must be done by paying the national fee{s) and furnishing , if presoribed, &
transistion of the imemational application {Articie 39(1)(a)), as weil as, where applicabla, by fumnishing a translation of any
annexss of the intemnational preliminary examination report (Article 38{3}(b) and Rule 74.1).

Some offices have fixed tima limits expiring iater than the sbove-mentionad time limit. For detalled Information about the
applicsble time limits and the acts to be performead upon entry into the national phase befors a particular Office, see Voluma ||
the PCT Applicant's Guide.

The entry Into the European raglonal phass ls postponed until 31 months from the priority date for all States dasignated for
the purpases of obtaining a Europesn patent.

e M“" of WIPQ Authorized officer:
chemin des Colombettes . -
1211 Ganeva 20, Switreriand Aurora CENDANA (Fax : 338 89 75)
Facsimile No. (41-22) 338.89.76 Telaphone No. (41-22) 338 8806

Form PCTAB/332 (September 1867) 8118578



The demand mupst be filed directly with the competent Internctional Prefiminary Exomining Authorily or, if two or more Authorities are competens,
witk the one chosen by the applicant.  The fidl name or two-leser code of that Authorily may be indicated by the gpplicont on the ne below:

IPEA/

PCT CHAPTER I
DEMAND
under Asticle 31 of the Patcnt Cooperation Treaty:
The underxigned requests that the international spplication %ﬂbeﬂlembjectof
international preliminary cxamination to the Cooperation Treaty.
Fox Intemations] Preliminary Examining Authority use anly
Ientification of IPEA | Dt of it of DEMAND _

BexNo.I IDENTIFICATION OF THE INTERNATIONAL APFLICATION | APRIm Sogmars e efereace
International applicstion No, International filing date {dawimonth/vear) (Barliest) Priority date (dayinonth/pear)
03707829 21 July 2003 25July 2002
PO —{2107/03) (25M7/02)

Titie of invention

USE OF A SPECIFIC CYCLIC AMINE DERIVATIVE OR THE PHARMACEUTICALLY ACCEPTABLE
SALTS THEREOF FOR THE TREATMENT OR PREVENTION OF HEART FAILURE

BoxNo.[1 APPLICANT(S)

Name and sddress: : Telephone No.
o o el i o et o At | (7351544390
[ Facsimile No,
07351-54-4377
Bosehringer Ingelhelm -
Pharma GmbH & Co. KG Teleprinter No,
55218 Ingelhelm/Rhein —_—
De Applicant's registration No. with the Office
State (that Iz, couniry) of nationality: State (thay is, country) of residence;

DE DE
Name and addross; (Rl ness follwed by gives narss; for o lsgal ensity, fill ficial dinignation. The askrems mat inchiske poste cods and rms of cowry)

GUTH, Brian Kirchensteige 12
_ 88447 Warthausen
'DE -

sbhEmnhm. country) of nationallty: State (that is, country} of residence:
I us

Name and address: (Family e fallowad by givet moms; o & legal anity, full official designation. The cdrems must inchate prssed cods cved moms of country)

DAEMMGEN, Juergen

Hatitenburg Mittelbucherstraass 1/2

88416 Ochsenhausen

DE

Siate (Yhat [s. country) of natiomality: State (thas Ir, country) of residence:
DE DE

{¥] Forther applicants are indicated on » contiuntion sheet
Form PCT/IPEA/AD] (first sheet) (Ianuary 2004) Sew Notes o the demand form
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International spplication No.

Shost No. 2. PCT/EP 03/07920

Contioustion of BaxNo. I  APPLICANT(S)
If move of the following sub-bmes ks usesl, this sheet should not be included in the demand,

Neme and addrats: (Reny nane follwed by ghem nome; o « iegsi caly, S afficial deiguation. The ackdasr wt inclusie posted cole and neme of coutry)

SEIDLER, Randalph

4 Lestar Road

Sandy Hook, CT 06482
USA

State fthat Is, country) of nationality: Stute (that ks, country} of residence:
DE DE

Nams and address: Family nawe jollowed by given nans; for g kegal enciyy, fill official desigrastion. The axkirexy suatt inctide poxtal code and wome of oxazry)

State {ihor iz, coumtry) of nationality: State (that ir, couniry) of residence:

Name and address: (Fandy name foliowad by given name: for g ligal etity, S afficial designation. Ths addrass wecs inchuds postel code el e of country)

Seste (that is, country) of nationality: Siate (that is, couniry) of residence:

Name and address: (Fanily soms fllowed by given nams; Jior & lagal eniliy, A official desiguation. The address mut inchale peweal code svd nowe of couniry)

State (thet is, country) of natiomality: Stnte (that Is. country) of residence:

D Further applicants are indicated on another continuation sheet.

Parm PCT/IPEA/AO!L (continustion sheet) (January 2004)

See Notes to the dameand form

i



3 International spplication No.
Sheet No. .¥. PCT/EP 03/07928

Box No.[II AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

The following personis [ ] agent [} common vepresentative
sad | ] bas been appointed earfier and represents the applicant(s) alao for international preliminary examination
[[] is tareby appointed and anty cartier appointment of (ax) agezt{sycommon represcatative ia horoby tevoked,
i i fically for the before the internationsl Prelimi ing Authority, in addition
D :eﬂmw ly pt;:ldme ! iminary Examining ty, in W

Tepresentative appo
N o s e e S L i, et it Tl
[ Facatmile No.
Telegrinter No.
Agent's registration No. with the Offics |

Addreas for correspondence: Mark thiy check-box where no Emmlﬂh!ilﬂlllbﬂw' ted and the
D upace above is used instead to indicate s special address to which cormespondence be sent.

Box Ne.IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION

Statempnt concerning amendments:*

1. Theapplicant withes the international preliminary examination to start on tha basis ofs
the international application as originally filed
the description 23 criginally filed

as amended under Article 34

as originally filed
s amanded under Article 19 (together with any accompanying statement)
un amendod under Asticle 34

as originally filed
as amended under Asticle 34

the claims

the dawings

Ond (R0 O

2, D The applicant withes sny amendment to the claims under Articls 19 1o be considered s roversed.
D ﬁ_%@%hmdhh@ﬁhﬁmmhﬁuhhmmdmﬂhmﬂm
1CA|
The

time limit aoder Rule 69.1(d).
licant expremly wishes the imtemational preliminary examination to start earller than at the expiration of the
uwppli mlnn:lunhw Rule 54bis.1(a). pre .

* Whero no check-hax is marked, international preliminary examination will start on the basis of the internations! pplicstion
1 ariginal ';lq.d“mby o{mﬁmp:hmmmxhlgmwmdg-ﬁu:mﬂ#m
under Article 34 are nternational Preliminary Exsmining Authority before it has begum a written opinion
or the International preliminary examination report, a2 50 amended. . »

Langnags for the parposes of International preliminary sraminatlon: . ENQUSH
which is the language In which the international spplication was filed.
which is the language of a tmnslation fumished for the purposes of internatianal search.
H which is the Isnguage of publication of the international application.
D which is the language of the transiation (to be) fumnished for the purposes of international preliminary examination,

Box No.V ELECTION OF STATES

The filing of this demand constitutes the clection of all Contracting States which are designated and are bound by Chapter 1| of the
PCT.

&/

Form PCT/IPEA/401 (second sheet) (January 2004) See Notes to the demand form



Intcnational applicetion No.
Shost Mo, . 4 PCT/EP 0307828
Bexz No. VI CHECK LIST
Tha demand is accompanied by the fhllowing elenents, in the lnguage refesred to in For International Preliminary
Box Nao. IV, Lhmdmﬂmﬁmm’;m Hxamining Authority nss only
received oot received
. trenslation of international spplication shocts O O
2. smendments under Articlo 34 shoets O O
3. copy (or, whero roquired, tranalation) of
amendments under Article 19 : 3 sheets | (|
4. copy (or, where mquired, tranalation) of
sintmment under Article 19 : 1 sheets D D
5. letter : 2 sheets O O
6. other ppacify) shoets O O
The demand is also sccompeniod by the itam(s) marked below:
1. K] fes calculation sheet 5.[] emment explatning Iack of signature
2.[] criginal separuts power of attorney 6.[] sequence listing in computer readable form
3.[] original generul power of attorney .0 mmmummmmdm
4.[] copy of genenal power of sttamey; :
refersnoe mumber, if any: 8.0 other fpecif):

Bax No. VII SIGNATURE OF APFLICANT, AGENT OR COMMON REPRESENTATIVE
Next 1o eack signature, indicate the name of the persce sigaing aud the copacily bn which the persou signs (if nach capacty s not obvics from reading the denond).

Boehringer Ingelhelm Pharma GmbH & Co. KG

ppa. %[L’bﬂk 1A gow—

Dr. Reinfried ROTHERMEL Dr. Gauthler OBRECHT

For Internetiona) Preliminery Exsmining Authority use cnly
1. Duts of actual receipt of DEMAND:

2. Adfusted date of receipt of demand due
to CORRECTIONS under Rule 60.1(b):

S.D Tha date of receipt of the demand is AFTER the 6. D The date of receipt of the domand is AFTER the
expiration of 19 montks from the priority date and i of the time limit ander Rule 545y, 1(a) and
itern 4 or 5, below, does not apply. jtem 7 or §, below, does not apply,

[[] Thespplicant has been informed accordingly. 7. The date of receipt of the demand is WITHIN thetime
lmtundnrlulaﬂbﬁl(n)umuhdbymof

l.D ‘The date of recei ‘noﬂbdunlndllwrﬂlmﬂum Rule 80.5.
limit of 19 months from the priority date as extended
by virtue of Rule 80.5. m%&ﬁwmmd-:md-?:
h“d o ume under 34bls.1(n
O "“'”"""'";}".';"’f Ofthe ",,."F.:fi: Tekay t arrval is EXCUSHD purouacs to Rolo b2,
l:rm!:lEXCUSEmeulntb
For Internstional Buregy use anly
Demand recelved from [PEA on:

Form PCT/IFRA/401 (last shoet) (January 2004) Sex Notes to the demand form

L
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: 10. Feb. 2004
’Ei1ect -
mmm e .lll'..ll.-.....'
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY PCT 6 =,
To:
BOEHRINGER INGELHE §108 Patevs NOTIFICATION OF RECEIPT
& CO. X6 OF DEMAND BY COMPETENT INTERNATIONAL
D-55216 Ingelheim Rhein 2004 RELIMINARY EXAMINING AUTHORITY
ALLEMAGNE 06, Feb.
. (PCT Rules 59.1(e) and 61. 1(&). first sentence
ot and Administrative Instructions, Section 601 (a))
sehen | er
A @
ling
{ day/monih}ysar) 05-02-2004

Applicant’s or agent's flla reference

case 1/137 0 TMPORTANT NOTIFICATION
Internations] apphication No. International filing date ( day/month/yasr) Priority date ( day/month]yesr)
PCT/EP03/07929 21/07/2003 25/07/2002
Applicat

BOEHRINGER INGELHEIM PHARMA GMBH & CO. KG ot al.

1. The t ls notified that this Interastional Preliminary Examining Authority considers the following date as the
date of receipt of mhwmminﬁmufﬂ:mummm

20/01/2004

2.  This date of recsipt In:

D4 the sctual date of receipt of the demand by this Autharity (Rule 61.1(5))
[] the actusl dats of receipt of the demand on behalf of this Authority (Rule 39.3(s))

[[] the date on which this Anthority hax, in responsn to the invitation to carrect defocts in the demand
(Form PCT/IPEA/404), recelved the required corrections.

3 ATTENTION: Tha: date of receipt la altey the of 19 months from the priocl dlh.(:muy,m?
D dmommmud_nnmm pﬂmhlu-mhmpgnn‘n’:bnﬂ 30 momths frem
the priority dats {or later in some {Aﬂhhl’(l the acts for entry into the phase must therefore be
pexfar Ilthlllil'lml.hllhmdn date [or in same Offices). Howewer, In respect of some othear Offioss,
the tinw limit of 30 months (or later) may cavertheloss , e tha Annex to Form PCT/1B/201 and, for detalls sbout the
: _ﬁ;umu.omuyomn.-emrcnl 's Guide, Volume [I, National Chapters and the WIPO
nignet noe,

D L{qﬂ“ﬂﬁhmﬂhﬁmmﬁmuﬂnﬂwﬂonﬁmh@mhﬁﬂ%whnm

4.  Only where paragraph J applics, a copy of this notification has been sent to the Inteymational Buresw.

Name and maifing address of the IPEA/ Authorized officer
B o=
Tel. (+40-8 um, Tx; 523636 epru 4 FERRO VASCONCELOS M
oV Fax: (+458
Tel. (+49-89) 2399-790%
Form PCT/IPEA/402 (April 2002; reprint January 2004) (O2/0272007)




PATENT COOPERATION TREATY

From the
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY

To: PC
BOEHRINGER INGELHEIM PHARMA GMBH
g-g?a' Kef eh Rh 3] CcD Patents TTEN
16 Ingetheim am Rhai n WRI
ALLEMAGIgE sang P CT Rule 66) —
. ue
11 Mai 2004
ns;hgn
a1 fe 1 4 10.05.2004

Applicants or agents flla reference REPLY DUE within 4 month(s)
case 1/1370 from the above daie of maffing
Intamational application No, intamational flling date (dawinonthiear) Priorty dute (daymontiviear)
PCTEP 0307928 21.07.2003 25.07.2002

International Patent Classification {IPC) or both national classification and IPC
A61K3155, AB1K31565

Applicant
BOEHRINGER INGELHEIM PHARMA GMBH & CO. KG et al.

1. This writtan apinion (e the first drawn up by this intemational Prefiminary Examining Authorfty.

2. This oplinion contains indications relating to the following Rems: A
! [ Baslsof the opinion
I O Priorty Gt
fii & Non-estabiishment of opinion with ragard to noveity, inventive step and industrial appiicability
IV 0O Lackot unity of invention
V R Reasoned statement under Rule 66.2(a){l) with regard to navelty, inventive step or industrial applicabliity;
citations and explanations supporting such gtatoment
VI [0 Cenain documents cited CD Patents
Vii O Certain defects in the itsmationa; application Erist: A0, 09.0%....
VIl O Certain observations on the Intermational application 5. |Termin n o482 106
3. The applicant Is heraby Invited to reply io this opinion. Woms ook [indecmysd
When?  See the time limit indicated above. The appiicant may, before the expiration of that time limit, Ge
recuest this Authority to grant an extension, see Ruls 66.2(d). 2 6 0%

How? By submiting a writtan reply, accompanied, where appropriate, by amendments, accarding to Rule 68.3.
For the form and the language of the amendments, ses Rulas 68.8 and 68.9.

Also: For an additional apportunity to submit amendments, see Rule 86.4,
For the examinar's obligation to consider amendments andbr amguments, see Rule 66.4 ble.
For an informal communication with the examiner, see Aule 88.8.
I no reply s flled, the infernutional praliminary examination report will ba sxinhbilshed on the basis of this opinion.

4. The final date by which the intemational praliminary
examination report must be established according to Rule 60.2 I3: 25.11.2004

N:lmllnd maill madd:nl'u‘ of the Intamational Authorized Officer

ml exarmninin ]

e 73\
D‘_’.né":: Munich Formatties officer (Incl. extension of ime limits) i )
Tel. +40 89 2399 - O Tx: 523466 spmu d Ladurmer, Y A !
Fax: +40 BD 2300 - 4485 Telaphons No. 449 B0 2305-7813 "\._-"’ J

Form PCTAPEA/408 (Cover Shaet) (January 2004)
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WRITTEN OPINION interational application No. PCT/EP 0307929

. Basis of the opinion

1. With regard to the slements of the intemational application (Repiacement sheets which have been fumished to
the receiving Office in response io an invitation under Articie 14 are referred to in this opinion as “originally

filed"):

Description, Pages

1-23 as originally filed

Clalms, Numbers

117 received on 24.11.2003 with letter of 24.11.2003

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the
language in which the intemational application was filed, unless otherwise indicated under this item.

These elemenis were available or fumished to this Authority in the following language: , which is:

0
O
O

the language of a translation fumished for the purposes of the intemational search {under Rule 23.1(b)).
the language of publication of the intemnational appiication {under Rule 48.3(b)).

the language of a translation fumished for the purposes of intemational preliminary examination {(under
Rule 55.2 andbr 55.3).

3. With regard to any nucleotide andlor amino acid sequence disclosed in the international application, the
imernational preliminary examination was carried out on the basis of the sequence listing:

4,

Th
a
a
O
0

contained in the imemational application in writtan form.

filed together with the intemational application in computer readable form.
fumnished subsequently to this Authority in written form.

fumished subsequantly to this Authority in computer readable form.

The statement that the subsequently fumished written sequence listing does not go beyond the disclosure
in the intemational application as flled has bean fumished.

The statement that the information recorded in computer readable form is identical to the written sequence
listing has bean furmnished.

e amendments have resulted in the cancellation of:

the description, pages:
the claims, Nos.:
the drawings, sheets:

This opinion has been established as if (some of) the amendments had not been made, since they have
been considered to go beyond the disclosure as filed (Rule 70.2(c)).

8. Additional observations, if necessary:

Ill. Non-establishment of opinion with regard to novelty, Inventive step and industrial applicability

1. The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non-
obvious), or to be industrially applicable have not besn and will not be examined in respect of:

Form PCTAPEA/408 (January 2004)
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WRITTEN OPINION International application No. PCT/EP 0307929

a

O

0

the entire intemational application,
claims Nos. 17
because:

the said intemational application, or the said claime Nos. 17 relate to the following subject matter which
does not require an intemational prefiminary examination (specify):

see soparate sheet

the description, claims or drawings (indicate particular elements below) or said claims Nos. are so unclear
that no meaningful opinion could be formed (speciy).

the claims, or sald ciaims Nos. are so inadequately supported by the description that no meaningful opinion
could ba formed.

no intemational search report has been established for the said claime Nos.

. A written opinion cannot be drawn due to the failure of the nuclectide and/or amino acid sequence listing to

comply with the Standard provided for in Annex C of the Administrative Instructions:

1 the written form has not been fumished or daes not comply with the Standard.
OO the computer readable form has not been fumished or does not comply with the Standard.
V. Reasoned statement under Rule 686.2(a)(ii) with regard to novelity, Inventive step or industrial
applicabliity; ciiations and explanations supporting such statement
1. Statement
Novelty (N) Claims
inventive step (IS) Claims 1-17
Industrial applicability (1A) Claims
2. Citations and explanations
sos spparate sheet

Form PCTAPEA/408 (January 2004)
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WRITTEN PINION intemnational application No. PCT/EP 03/07929
SEPARATE SHEET

Section lll
Claim 17 relates to subject-matter considered by this Authority to be covered by

the provisions of Rule 67.1(iv} PCT. Consequently, no opinion will be formulated
with respect to the industrial applicability of the subject-matter of these claims

(Article 34(4)(a)(i) PCT).

Section IV
1.  The following documents (D) are refermed to in this communication; the numbering
will be adhered to in the rest of the procedure:
D1: EP-A-0 471 388 (THOMAE GMBH DR K) 19 February 1992 (1982-02-19)
D2: WO 01 78689 A (BOEHRINGER INGELHEIM PHARMA ;GUTH BRIAN (DE);
DAEMMGEN JUERGEN (DE) 25 October 2001 (2001-10-25)
D3: EP-A-0 224 794 (THOMAE GMBH DR K) 10 June 1887 (1987-06-10)

2. The subject-matter of the present claims is novel over the prior art in that it was
not known before to use cilobradine in the treatment of heart failure (Art 33(2)
PCT). .

4. It was however well known that cilobradine lowers the heart rate { e.g. D3, ¢f. parts
indicated in the search report). It was further well known that the structurally close
compound zatebradine (known for the same bradycardic effect, cf. D2) can be
used in the treatment of heart failure because of its lowering effect on the heart
rate (cf. parts indicated in the search report).

For the skilled person it is obvious to try also cilobradine for its effect on heart
failure because of the structural similarity with zatebradine combined with the
knowledge that both compounds have a lowering effect on the heatt rate.
Additionally the skilled person would expect a better effect on cilobradine than with
zatebradine since cilobradine have a better effect on the heart rate.

The subject-matter of the present claims therefore fails to fulfill the requirements
of Article 33 (3) PCT because of lack of inventive step.

Form PCT/Separais 5heoti408 (Sheat 1) {EPO-Aprh 1987)
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INTERNATIONAL PRELIMINARY EXAMINING AUTHOH!'EE N7 E G AN F M ;

To: Fol 26 gke o : PCT

N

BOEHRINGER INGELHEI RMA-GMBH -
g-gf?é:éelngelheim am Rheln gang L amems.. ... " NOTIFICATION OF TRANSMITTAL OF
ALLEMAGNE THE INTERNATIONAL PRELIMINARY
25. Okt. 2004 EXAMINATION REPORT
(PCT Ruie 71.1)

esahen erledi
had Date gf maling

da U] 22.10.2004
Appticant's or agent's file reference
case 1/1370 IMPORTANT NOTIFICATION
International application No. intemational flling date (dawimontiear) Priority date (depinonthjear)
PCTEP 0307926 21.07.2003 25.07.2002
Applicant

BOEHRINGER INGELHEIM PHARMA GMBH & CO. KG et al.

. The applicant is hereby notified that this Intemational Preliminary Examining Authority transmits herewith the

intemational preliminary examination report and its annexes, if any, established on the intemational
application.

A copy of the report and its annexaes, if any, is being transmitted to the intemational Bureau for
communication to all the elected Offices.

Where required by any of the elected Offices, the Intamational Bureau wili prepare an English translation of
the report (but not of any annexes) and will transmit such translation to thosa Offices.

The applicant must anter the national phase before aach elected Office by performing certain acts (filing
translations and paying national fees) within 30 months from the priority date (or later in some Offices)
(Article 39(1)) (see also the reminder sent by the International Bureau with Form PCTABS01).

Whera a translation of the intemational application must be fumnished to an alected Office, that translation
must contain a translation of any annexes o the intamational preliminary examination report. &t is the
applicant's responsibliity to prepare and furnish such translation directly to each elected Office concemed.

For further detalls on the applicabie time limits and requiremaents of the elactad Offices, see Volumae Il of the
PCT Applicant's Guide.

The applicant's attention Is drawn to Article 33(5), which provides that the criteria of navelty, inventive step
and industrial applicability described in Article 33(2) to {4) mersly serve the purposes of intemational
preliminary examination and that "any Contracting Siate may apply additional or different criteria for the
purposes of declding whether, In that State, the claimed inventions is pataentable or not" (see also Article
27(5)). Such additional criteria may relate, for sxample, to exemptions from patentability, requirements for
enabling disclosure, clarity and support for the claims.

Name and making adkdress of the Intamational Authorized Officer 1
prafiminary examining autherty: f \

European Patent Office Ledurner, Y

ﬂ.
D-80298 Munich @) 7
Tel. +49 89 2309 - 0 Tx; 523856 epmu d Tal. +49 89 2300-7013 \
L

Fax: +49 89 2300 - 4485 P

-

Form PCTAPEA/418 (January 2004)
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PCT

INTERNATIONAL PRELIMINARY EXAMINATION REPORT

(PCT Article 36 and Rule 70)
Appiicant's or agenta fle reference See Notfication of Tranemittal of intemational
case 141370 FOR FURTHER ACTION Prelkminary Eu:mlnllhn Report (Fr::nn PCTAPEAM18)
intemnational application No. Intemational filing date (dayimonthirar) Priority date (dayénonthiear)
PCT/EP 0307929 21.07.2003 25.07.2002
Intamational Patent Classification (IPC) or both national classification and IPC
AB1K3155
Appiicant

BOEHRINGER INGELHEIM PHARMA GMBH & CO. KG et al.

1. This Intemnational preliminary examination report has been prepared by this Intemational Preliminary Examining
Authority and Is tranamitted to the applicant acconding to Article 36.

2. This REPORT consists of a total of 4 sheets, Including this cover sheet.

O Tnis report Is also accompanied by ANNEXES, |.e. sheats of the description, claima andibr drawings which have
been amendad and are the basis for this report andbr sheats containing rectifications made before this Authority
{sae Ruls 70.18 and Section 807 of the Administrative Instructions under the PCT).

Thesa annexes conslat of a total of ahests.

3. This report contains Indications relating to the following itema:

O
[
0o
V B Reasoned statement under Rule 66.2(a)(li) with regard to novelty, Inventive step or Industrial applicability;
O
a
a

Non-establishment of opinion with regard to noveally, inventive step and industrial applicabliity

| B Basis of the opinlon
[ Priority
i
v Lack of unity of Invention
citations and explanations supporting such statement
Vi Certain documents clted
Vil Certaln defects In the International application
Vi

Certain obsarvations on the intemnational application . . "

Data of submisalon of the demand Data of compietion of this repart

20.01.2004 22.10.2004

Name and mailing address of the imamational Authorized Officer

preliminary examining authority: M
EumpnnMPllgt Offica ) \-
D-80208 Mun

’ Tol. +40 B9 2399 - 0 Tx: 523856 apmu o Herrera, S ! §

Fax: +49 80 2389 - 4485 Telaphona No. +49 85 2300-0484 ‘\.—-"

Form PCTAPEA/409 (Cover Sheet) (January 2004)
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INTERNATIONAL PRELIMINARY
EXAMINATI N REP RT Intemational application No. PCT/EP 0307929

Basis of the report

1. Whh regard to the elements of the intemational application (Replacemnent sheats which have been fumnished to

the receiving Office in responsa io an invitation under Article 14 are referred to in this report as "originally fled”
and are not annaxed to this report since they do not contain amendments (Rules 70.16 and 70.17)).

Description, Pages

1-23 as originally flled
Claims, Numbers ) .
1-17 received an 24.11.2003 with letter of 24.11.2003

With regard to the language, all the elements marked ebove were available or fumished to this Authority in the
language In which the international application was filed, unless otherwise Indicated under this itam.

These elements were available or fumished to thia Authority in the following language: , which is:

O the language of a translation fumnished for the purposes of the intemational search (under Rule 23.1(b)).
O the language of publication of the intemational application (under Rule 48.3(b)).

O 1the language of a translation fumnished for the purposes of Intemational preliminary examination (under
Ruls 55.2 andbr 55.3).

With regard to any nuclectide andor amino acid sequence disciosed in the Intemational application, the
intemational preliminary examination was carried out on the basls of the sequenca listing:

contained in the intemational application in witten form.

filed together with the internationel application in computer readable form.
fumished subsequently to this Authority in writtan form,

fumished subsequently to this Authority in computer readable form.

The statement that the subsequently fumished written sequence listing does not go beyond tha disclosure
in the international application as fllad has bean furnished.

The statement that the information recorded in computer readable form is identical to the written sequence
listing has been fumished.

0O OOD0ODD

The amendments have resulted in the canceallation of;

O the description, pages:
O the claims, Nos.:
O the drawings, sheets:
0

This report has been established as if (some of) the amendmaents had not been made, since they have
been considered to go beyond the disclosure as filed (Rule 70.2(c)).

(Any ru):placamanr shest containing such amendments must be referred to under item 1 and annexed 1o this
repoit.

. Additional observations, if necessary:

Form PCTAPEA/408 (January 2004)
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INTERNATIONAL PRELIMINARY
EXAMINATION REPORT Intemational appiication Ne. PCT/EP 0307929

lil. Non-establishment of opinion with regard to novelty, Inventive step and industrial applicabllity

1. The questions whether the claimed invention appears to ba novel, to involve an inventive step (to be non-
obvious), or to be industrially applicable have not been examined in respect of:

O
=

O

a

the entire intemational application,
claims Nos. 17
bacause:

the said intemational application, or the said claims Nos. 17 relate to the following subject matter which
does not require an international preliminary examination {specify):

see separate sheet

the description, claims or drawings (indicate particular elements below) or said claims Nos. are so unclear
that no meaningful opinion could be formed (specify):

the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion
could be formed.

no intemational search report has baen established for the said claims Nos.

. A meaningful intemational preliminary examination cannot ba carried cut due to the failure of the nuclectide and/

or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative
Instructions:

O
O

the written form has not been fumished or does not comply with the Standard.
the computer readable form has not been furnished or does not comply with the Standard.

. Reasoned statement under Article 35(2) with regard to novelty, Inventive step or Industrial applicablility;

citations and explanations supporting such statament

1. Statement
Novelty {N) Yes: Claims 1-17

No: Claime

Inventive step {IS) Yes: Claims

No: Claims 1-17

Industrial applicability {IA) Yes: Claims 1-16

No: Claims

Citations and explanations

see separate shest

Form PCTAPEA/400 {January 2004)
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INTERNATIONAL PRELIMINARY intemational application No. PCT/EP 03/07929
EXAMINATION REPORT - SEPARATE SHEET

Section lil
Claim 17 relates to subject-matter considered by this Authority to be covered by
the provisions of Rule 67.1(iv) PCT. Consequently, no opinion will be formulated
with respect to the industrial applicability of the subject-matter of these claims

(Article 34(4)(a)() PCT).

Section V
1. The following documents (D) are referred to in this communication; the numbering
will be adhered to in the rest of the procedurs:
D1: EP-A-0 471 388 (THOMAE GMBH DR K} 19 February 1992 (1992-02-19)
D2: WO 01 78699 A (BOEHRINGER INGELHEIM PHARMA ;GUTH BRIAN (DE);
DAEMMGEN JUERGEN (DE) 25 October 2001 (2001-10-25)
D3: EP-A-0 224 794 (THOMAE GMBH DR K) 10 June 1987 (1987-06-10)

2. The subject-matter of the present claims is novel over the prior art in that it was
not known before to use cilobradine in the treatment of heart failure (Art 33(2)
PCT).

4. It was however well known that cilobradine lowers the heart rate ( e.g. D3, cf. parts
indicated in the search repont). It was further well known that the structurally close
compound zatebradine (known for the same bradycardic effect, cf. D2) can be
used in the treatment of heart failure because of its lowering effect on the heart
rate (cf. parts indicated in the search report).

For the skilled person it is obvious to try also cilobradine for its effect on heart
failure because of the structural similarity with zatebradine combined with the
knowledge that both compounds have a lowering effect on the heart rate.
Additionally the skilled person would expect a better effect on cilobradine than with
zatebradine since cilobradine have a better effact on the heart rate.

The subject-matter of the present claims therefore fails to fulfill the requirements
of Article 33 (3) PCT because of lack of inventive step.

Form PCT/Saeparate Sheet/409 {Sheet 1) (EPO-Apill 1087}
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CLAIMS

1. Use of cilobradine or a pharmaceutically acceptable salt thereof
for the preparation of a pharmaceutical composition for the treatment or
prevention of heart failure.

2. Use in accordance with claim 1, wherein the pharmaceutical
composition Is for the prevention of heart failure.

3. Use In accordance with clalm 1, wherain the pharmaceutical
composition is for the treatment or prevention of diastolic heart failure.

4. Use in accordance with claim 3, wherein the pharmaceutical
composition ia for the prevention of diastolic heart fallure.

5. Use in accordance with claim 1, wherein the pharmaceutical
composition Is for the treatment or prevention of systolic heart failure.

6. Use in accordance with claim 5, wherein the pharmaceutical
composition Is for the prevention of systolic heart fajlure.

7. Use in accordance with any one of claims 1 to 6, wherein the
galenical formulation of the pharmaceutical compaosition is a tablet, a drinking
solution, a capsule, a suppository or an Injectable formulation.

8. Use in accordance with any one of claims 1 to 7, wherein the
galenical formulation of the pharmaceutical composition Is a tablet.
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9. Use In accordance with any one of claims 1 to 7, wherain the
galenical formulation of the pharmaceutical composition is a drinking solution.

10. Use in accordance with any one of claims 1 to 9, wherein the
pharmaceutical composition is to be administered following a single or multiple
stage dally application scheme.

11.  Use In accordance with claim 10, wherein cliobradine or its
pharmaceutically acceptable salt is to be administered between 0.01 and 20
mg/kg body weight.

12. Use in accordance with claim 10, wherein cilobradine or its
pharmaceutically acceptable salt Is to be administered between 0.05 and 5
mg/kg body weight.

13. Use in accordance with claim 10, wherein cllobradine or Its
pharmaceutically acceptable salt is to be administered between 0.1 and 2.5
mg/kg body weight.

14. Use in accordance with claim 10, wherein cilobradine or Its
pharmaceutically acceptable salt is to be administered between 0.1 and 1
mg/kg body welght.

15. Use in accordance with claim 10, wherein cilobradine or its
pharmaceutically acceptable salt is to be administered between 0.1 and 0.75
mg/kg body weight.
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18. Use in accordance with any one of claims 1 to 15, wherein the
treatment or prevention of heart failure Is performed in combination with other
therapeutic agents for the treatment or prevention of heart failure, such as
diuretics, cardiac glycoslides, ACE Inhibltors, ARBSs, vasodilators, beta blockers

or inotropes.

17. A method for the treatment or prevention of heart failure, which
comprises the administration to a patient in need thereof of a pharmaceutical
composition comprising cilobradine or a pharmacautically acceptable salt
thereof, together with a pharmacsutically sultable carrier.
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8e indique otra cosa an este punto.
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lengusaje el cual es:
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2.

No establecimiento de opinién con respecto a la novedad, nivel Inventivo y aplicabliidad
Industrial.

La pregunta de sl Ia Invencién reivindicada parece tener novedad, nivel inventivo (que no sea obvia), o
que soa aplicable industrialments no ha sido axaminada con respecto a:

(0 Ia solicitud intemacional completa
B las reivindicaclones Nos. 17,

Porque

KX 1a solicitud intemacional, o las mencionadas relvindicaciones Nos. 17 se relacionan con los
sigulentes objetos, los cuales no requieren examen preliminar Intemaclonal (especifiqus):

Ver hoja separada
[0 1a descripcidn, las reivindicaciones o los dibujos (indique los elementos particulares abajo) o las

mencionadas relvindicaciones Nos. son demasiado confusas que no se pusde formar
ninguna opinién significativa (especifigus):

[0 la descripcion, o las mencionadas relvindicaciones Nos. no estin adecuadamente
soportadas por la descripcién que no se puade formar ninguna opinién significativa.

[0 no se ha establecido un reporte de bisqueda para las mencionadas reivindicaciones Nos.

No se pudo reallzar un examen preliminar Intemacional significativo debido a fallas en el listado de
nucledtidos y/o aminodcidos para dar cumplimiento con los estindares del Anexo C de las
Instrucciones Administrativas:

[0 Elformato escrito no ha sido suministrado o no cumple con los estAndares.

[0 Elformato de lectura por computador no ha sido suministrado o no cumple con los estAndares.

Declaracién motivada seg(n el Articulo 35(2) en cuanto a la novedad, el nivel Inventivo y la
aplicacién Industrisl; citas y explicaciones qus apoyan esta declaracién.

Declaracion
Novedad (N) S|  Reivindicaciones 1-17
NO Reivindicaciones
Nivel inventivo (NI) S|  Relvindicaclones
NO Relvindicaclones 1-17
Aplicacion industrial (Al) S|  Reivindicaclones 1-16

NQ Rsivindicaciones

Chas y explicaciones (Regla 70.7)

Ver hoja separada
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Secclén il

La reivindicaclén 17 se relaciona con un objeto que es considerado por esta Autoridad como
que se sncuentra cubierto por lo provisto en la Regla 67.1 (iv) PCT. Consecuentements, no
se formulard una opinibn con respecto a la aplicabilidad industrial del objeto de las
reivindicaciones (Articulo 34 (4)(a)(i) PCT).

Secclén V

1.

Se hace referencla a los siguientes documentos (D) en la prasente comunicacién; la

numeracién serd mencionada en el resto del procedimiento:

D1: EP-A-0 471 388 (THOMAE GMBH DR K) 18 de Febrero de 1992 (1892-02-19)

D2:. WO 01 78689 A (BOEHRINGER INGELHEIM PHARMA; GUTH BRIAN (DE);
DAEMMGEN JUERGEN (DE)) 25 de Octubre de 2001 {(2001-10-25)

D3: EP-A-0224 794 (THOMAE GMBH DR K) 10 da Junio de 1987 (1887-06-10)

El objeto de las presentes reivindicaciones son novedosas sobre el arte previo en el sentido
de que el uso de la cilobradina en el tratamiento de la falla cardiaca no era conocido (Art
33(2) PCT)

Sin embargo, era bien conocido que la cilobradina reduce la frecuencia cardiaca (por
ejemplo, D3, ¢, partes indicadas en el informe de blisqueda). Se conocfa ademéas que el
compuesto estructuraimente cercano zatebradina (conocido para el mismo efecto
bradicardico, cf D2) puede ser usado en el tratamiento de la falla cardiaca debido a su efecto
reductor de la frecuencia cardiaca (cf. Partes indicadas en el informe de blsqueda)

Para una persona versada en la materia es obvio ensayar también la cilobradina para este
efecto sobre la falla cardlaca debido a su similitud estructural con la zatabradina combinada
con el conocimiento de que ambos compuestos tienen un efecto reductor de la frecuencia
cardiaca. Adiclonaimente dicha persona versada esperaria un efecto mejorado con la
cilobradina que con la zatebradina debido a que la cilobradina tiene un mejor efecto sobre la
frecuencla cardiaca.

El objeto de las presentes reivindicaciones entonces falla para cumplir los requerimientos del
Articulo 33(3) PCT debido a la falta de nivel inventivo.
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Reivindicacionss Modificadas

REIVINDICACIONES

. Uso de cilobradina o una sal farmacéuticamente aceptable de la misma para la preparacién de

una preparacion farmacéutica para el tratamiento o prevencién de la falla cardiaca.

Uso de acuerdo con la reivindicaciéon 1, en donde la preparacion farmacéutica es para el
tratamiento o prevencion de la falla cardiaca.

Uso de acuerdo con la reivindicacién 1, en donde la preparacién farmacéutica es para el
tratamiento o prevencién de la falla cardiaca diastdlica.

Uso de acuerdo con la reivindicacién 3, en donde la preparacion farmacéutica es para la
prevencién de la falla cardiaca dlastdlica.

Uso de acuerdo con la reivindicacién 1, en donde la preparacion farmacéutica es para el
tratamiento o prevencién de la falla cardiaca sistélica.

Uso de acuerdo con la reivindicaclén 5, en donde la preparacidn farmacéutica es para la
prevencion de la falla cardiaca sistdlica.

Uso de acuerdo con cualquiera de las reivindicaciones 1 a 8, en donde la forma farmacéutica
de la preparacidon farmacéutica es una tableta, una solucién ingerible, una cépsula, un
supositorio o una formulacién inyectable.

Uso de acuerdo con cualqulera de las reivindicaciones 1 a 7, en donde la forma farmacéutica
de la preparacion farmacéutica es una tableta,

Uso de acuerdo con cualquiera de las reivindicaciones 1 a 7, en donde la forma farmacéutica
de la preparacion farmacéutica es una solucién ingerible.

10. Uso de acuerdo con cualquiera de las relvindicaciones 1 a 9, en donde la preparacién

farmacéutica es administrada en un esquema de administracién de aplicacién diaria Gnica o
miltiple.

B (o,
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Ralvindicaciones Modificadas
- 11. Uso de acuerdo con la reivindicacidn 10, en donde la cilobradina o su sal farmacéuticamente
aceptable es administrada en una cantidad de 0.01 y 20 mg/kg de peso corporal.

12. Uso de acuerdo con la reivindicaclén 10, en donde la cllobradina o su sal farmacéuticamente
aceptable es administrada en una cantidad de 0.05 y 5 mg/kg de peso corporal.

13. Usao de acuerdo con la reivindicacién 10, en donde la cilobradina o su sal farmacéuticamente
aceptable es administrada en una cantidad de 0.1 y 2.5 mg/kg de peso corporal.

14. Uso de acuerdo con la reivindicacién 10, en donde la cilobradina o su sal farmacéuticamente
aceptable es administrada en una cantidad de 0.1 y 1 mg/kg de peso corporal.

15. Uso de acuerdo con la reivindicacién 10, en donde la cilobradina o su sal farmacéuticamente
aceptable es administrada en una cantidad de 0.1 y 0.75 mg/kg de peso corporal.

16. Uso de acuerdo con cualquiera de las reivindicaclones 1 a 15, en donde el tratamiento ¢
prevencidn de la falla cardiaca se realiza en combinacidn con otros agentes terapéuticos para
el tratamiento o prevencién de la falla cardiaca, tales como diuréticos, glicdsidos cardiacos,
Inhibidores de la ECA, ARBs, vasodilatadores, beta bloqueadores o inotrépicos.

17.Un método para el tratamiento o prevencibn de la falla cardlaca, el cual comprende
administrarle a un paciente que lo necesite una composicibn farmacéutia que comprende
cilobradina o una sal farmacéuticamente aceptable de la misma, Junto con un vehiculo
farmacéuticamente aceptable.

COLO 13736-841-057-7
PRP/WPC13736/1D-000426
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USO DE UN DERIVADO DE AMINA CICLICA ESPECIFICO O DE SUS
SALES FARMACEUTICAMENTE ACEPTABLES PARA TRATAR O
PREVENIR LA INSUFICIENCIA CARDIACA

CAMPO DE LA INVENCION

La presente Invencién se refiere al nuevo uso de un derlvado de amina
ciclica, concretamente la cilobradina, o sus sales farmacéuticamente
aceptables, para tratar o prevenir la insuficiencla cardiaca de cualquier
etiologla.

ANTECEDENTES DE LA INVENCION

La Insuficiencia cardiaca es un importante problema de salud puablica
mundial y es el dnico trastorno cardiaco que est4d aumentando su incidencia.
Sélo en los Estados Unidos, 5 millones de pacientes padecen Insuficiencia
cardiaca, haciéndose una nueva diagnhosis en 0,5 millones de pacientes por
afio. A pesar de los avances en terapia en la dltima década, el nimero de
hospitalizaciones anuales ha aumentado de 550.000 a 900.000 como
diagnosis primaria, y de 1,7 a 2,6 milones como diagnosis primaria o
sacundaria (J. Am. Pharm. Assoc., vol. 41(5), pp. 672-681, 2001). Si no se
trata, la insuficiencia cardlaca puede conducir a la muerte. Por lo tanto, se
justifican nuevos enfoques para tratar o prevenir la insuficiencia cardiaca.

Aunque la expresion insuficiencia cardiaca parece que es la expresion
mas aceptada para describir este trastomo cardiaco, se pueden encontrar
otras expresiones equivalentes en la bibliografla cientifica, de patentes o
médica, tal como por ejemplo, fallo cardiaco, gasto cardiaco insuficiente,
insuficlencia del corazén, colapso cardiaco y sincope cardiaco.

Ademas, aunque la Insuficiencia cardiaca es invariablemente un
trastomo cardiaco crénico, a menudo con una aparicibn insidiosa, la
insuficiencia cardiaca puede estar presente de forma Intensa o tener episodios
de deterioro agudo, llamada Insuficiencia cardiaca "descompensada®. Para
describir estos estados también relacionados con la Insuficiencla cardiaca, se
encontrardn nommalmente otras expresiones en la bibliografia cientifica, de
patentes o médica, tales como por ejemplo, insuficiencia cardiaca crdnica,
insuficiencia cardiaca aguda, descompensacion del corazén, descompensacion
cardiaca y descompensacién cardial.

Finaiments, como se explicardA en lo sucesivo, puesio que la
insuficiencia cardiaca puede ser causada por una disfuncion del corazén
reflejada por diferentes cuadros clinicos y a veces sometida a otras
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complicaciones, también se encontraréin otras expreslones relacionadas con la
insuficiencia cardiaca en la bibliografia cientifica, de patentes o médica, tal
como por ejemplo, fallo miocardico, insuficiencla miocardica, insuficiencia del
misculo del corazdn, insuficiencia del misculo cardiaco, debilidad del mdsculo
del corazdn, debilidad del misculo cardiaco, insuficiencia cardiaca sistdlica o
ventricular izquierda, insuficiencia cardiaca diastolica, insuficiencia cardiaca del
lado izquierdo o derecho, insuficiencla cardlaca biventricular, e insuficiencia
cardiaca congestiva.

Por lo tanto, se puede hacer una distinciéon entre el origen sistélico o
diastélico de la disfuncion. Normalmente, la Insuficiencia cardiaca es
consecuencia de un deterioro progresivo de la funcién contréctil del miocardio,
llamada disfuncién sistdlica o ventricular izquierda. Sin embargo, la disfuncién
diastdlica se estd empezando a reconocer cada vez mAsS COMO una causa
también importante de la insuficiencia cardiaca. Esta se produce cuando las
camaras del corazon no pueden expandirse suficientemente durante la dlastole
(periodo de relajacién del corazén en el que las camaras se lienan de sangre) y
por lo tanto, el volumen de sangra en los ventriculos no es adecuado. Cuando
la disfuncién sistdlica y/o diastdlica es la base de la insuficiencia cardiaca,
disminuye el gasto cardiaco. Cuando adicionalmente hay una "retencion® del
retomo de la sangre al sistema venoso, le puede seguir la congestion en los
pulmones (edema pulmonar) y/o en el abdomen o periferias (edema periférico).
Cuando se producen ambos, 86 usa a menudo |la expresion insuficiencia
cardiaca congestiva.

Por lo demas, la diferencia entre insuficiencia cardiaca de lado Izqulerdo
y derecho se puede aplicar para reflejar el cuadro clinico (es decir, el edema
pulmonar Indicativo de insuficiencia cardiaca del lado Izqulerdo, mientras que el
sintoma principal de la insuficiencia cardiaca del lado derecho es |a retencién
de liquido en las periferias), o para indicar la causa subyacents. La
insuficiencia cardiaca del lado derecho normalmente es una consecuencia de
la insuficiencla cardiaca del lado izquierdo, aunque las enfermedades de
pulmén (tales como enfermedad pulmonar obstructiva crénica), del ventriculo
derecho (por ejemplo, infarto ventricular derecho) o de la vasculatura
(hipertension pulmonar primaria o secundaria, la Gltima debida a estados tales
como embolia pulmonar, por ejemplo), pueden dar como resultado que
predomine la insuficiencia cardiaca del lado derecho.

De acuerdo con la Clasificacion Intemacional de Funcionamiento,
Discapacidad y Salud, publicada finaimente por la Organizacién Mundial de la
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Salud el 15 de Noviembre de 2001 (ISBN 91 4 1545428) y aceptada por 191
paises durante la 54 Asamblea Mundial de la Salud {Resolucién WHA 54.21),
la insuficlencia cardiaca se produce cuando estid afectada la funcién del
corazébn de bombeo de la sangre en cantidades adecuadas o requeridas y la
presién en el cuerpo.

Puesto que el gasto cardiaco es normalmente 5 litros/minuto, aunque
éste puede aumentar cinco veces con el ejercicio fuerte, en esencia, la
insuficlencla cardiaca se produce cuando el corazén no puede satisfacer esta
demanda.

Puesto que la propia insuficiencia cardiaca se manifiesta en una
variedad de formas, en el momento de la solicitud de esta patente, el
tratamiento o prevencibn de la Insuficiencia cardiaca comprende una
combinacién de medicaciones tlpicas. Estas medicaciones se basan en los
principios de promover la excreciéon de liquidos para reducir el edema y la
sobrecarga de volumen (por ejemplo, diferentes tipos de diuréticos), farmacos
vasodilatadores para reducir la precarga {(es decir, presiones arteriales) y/o la
postcarga (es decir, la presién contra la que tiene latir el corazon), y farmacos
inotropos para aumentar la contractilidad.

Entre los farmacos vasodilatadores disponibles en este momento, se
incluyen los Inhibidores de la enzima convertidora de angiotensina (ECA),
bloqueadores del receptor de angiotensina |l (BRA) y venodilatadores tipo
nitrato. Nommalmente, los farmacos Inotropos se administran so6lo en
situaciones agudas. Aunque a veces se prescriben glicdsidos cardiacos tales
como la digoxina por sus propiedades inotropicas, su uso es més comin en
paclentes con insuficiencia cardiaca cuando coexiste con arritmias auriculares.

Racientemente, se ha mostirado que los beta blogueadores, que antes
86 pensaba que estaban contraindicados en la insuficiencia cardiaca debido a
su propledad inotropica negativa (disminucién de la contractilidad), son
eficaces en el tratamiento de la insuficlencia cardiaca. Metandlisis de ensayos
controlados aleatorios han mostrado que, ademas de la terapia base
establecida de inhibidores de la ECA y diuréticos con o sin digoxina, los beta-
bloqueadores tales como carvedilol, metoprolol o bisoprolol, confieren una
reduccion de todas las causas de mortalidad y morbilidad cardiovascular
(Brophy J. M. et al., Ann. Intern. Med. 2001, Vol. 134, pp. 550-560; Lechat P. et
al., Circ. 1998, pp. 1184-1191; Heldenreich P. A. et al., J. Am. Coll. Cardiol.,
1897, Vol. 30, pp 27-34).

Cuando la insuficiencia cardiaca avanza, el tratamiento de Ia
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insuficiencia cardiaca normalmente tampoco se limita a una sola terapia. De
ahi que se describa el uso de terapia adyuvante para el carvedilol, por ejemplo,
en el documento WO 96/24348, para disminuir la mortalidad de paclentes que
padecen insuficiencia cardiaca congestiva. El documento WO 96/40258
describe una terapia de combinacion que comprende un antagonista de la
angiotensina Il y espironolactona, un antagonista del receptor de aldosterona,
para el tratamiento de la hipertension, enfermedad cardiaca congestiva, cirrosis
y ascitis. El documento WO 00/02543 describe una terapia de combinacion que
comprende un antagonista de la angiotensina Il (valsartan) y un bloqueador del
canal de calcio {amlodipina o verapamilo) para tratar varlas enfermedades
cardiacas, entre las que se citan las enfermedades cardiacas congestivas
cronicas.

Sin embargo, como con todas las terapias, hay restricciones para su
uso. Por elemplo, los beta-bloqueadores pueden estar contraindicados en
pacientes con enfermedades concomitantes tales como asma, enfermedad
vascular periférica e insuficiencia cardiaca descompensada. Ciertas clases de
farmacos pueden no ser tolerados debido a efectos secundarios no deseados,
por ejemplo, tos con inhibidores de la ECA, fatiga, mareo o impotencia
asoclados con beta-bloqueadores, e hiponatremia con diuréticos. Ademas,
puede ser necesario un periodo lento y cuidadoso de valoracién cuando se
empieza con el farmaco, como con [os beta-bloqueadores, donde si no se lleva
a cabo, los efectos negativos iniclales en la accién de bombeo del corazdn
(inotropla negativa) pueden dar como resultado la intolerancia del férmaco y el
deterioro del estado de la insuficiencia cardiaca.

Por lo tanto, repitiendo la exposicién presentada al principio de esta
seccion, a pesar de los avances hechos en las terapias establecidas en este
momento, todavia es necesario reducir la inaceptable carga de la insuficlencia
cardiaca y se deben buscar nuevos enfoques adicionales para tratar y prevenir
el avance de la enfermedad

Cuando se buscan nuevas terapias para la insuficiencla cardlaca, hay
que considerar la fisiopatologia subyacente del fallo cardiaco. Se ha observado
durante mucho tiempo en el fallo cardiaco que la frecuencia cardiaca y la
contractilidad se aumentan iniciaimente con el fin de mantener el rendimiento
cardiaco. A largo plazo, esta respuesta es finaimente perjudicial. Se reconoce,
por ejemplo, que el aumento de la frecuencia cardiaca es un factor de riesgo
para la mortalidad y morbilidad con consecuencias adversas en la funcién
vascular, aterogénesis, isquemia miocardica, consumo energético miocérdico y
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funcién ventricular izquierda. Las taquiarritmias crénicas son una causa de la
miocardiopatfa reversible en seres humanos y se estiablece la estimulacién
auricular rapida como un modelo animal de miocardiopatia. En la insuficiencia
cardiaca cronica, el exceso de estimulacion adrenérgica sefiala respuestas
blolégicas adversas (incluyendo aumento de la frecuencia cardiaca) por los
receptores B1, p2 y a2 en el miocardio.

En el fallo cardiaco, se busca el mantenimiento de la contraccién
ventricular adecuada, pero se produce a expensas del consumo de oxigeno y
energia por el miocardio. La frecuencia cardiaca influye en dicha demanda de
energia, de forma que una mayor frecuencia cardiaca requiere mayor gasto de
energla. Por lo tanto, si se disminuyera la frecuencia cardiaca en pacientes con
Insuficiencia cardiaca, podria dar potenciaimenie como resultado una mayor
eflcacia energética.

Por lo tanto, se deduce que los farmacos que tienen la capacidad de
reducir la frecuencia cardiaca pueden ser beneficiosos para tratar o prevenir la
insuficlencia cardiaca. Para tratar el fallo cardiaco, una expresion que también
se usa para indicar la insuficiencla cardiaca, el documento EP 0471388 (y su
equivalente en EE.UU. la Patente de EE.UU. 5.516.773) sugiere el uso de un
grupo especifico de compuestos derivados de la estructura quimica basica de
la benzazepina, y mas especlficamente el compuesio denominado
zatebradina,  [1-(7,8-dimetoxi-1,3,4,5-tetrahidro-2H-3-benzazepin-2-ona-3-il}-
3-{N-metil-N-(2-(3,4-dimetoxi-fenil)-etil}-propano).

Estos derivados de benzazepina se describieron por primera vez en el
documento EP 0065229, as! como su capacidad para reducir la frecuencia
cardiaca (efecto bradicardico) actuando directamente en el nodo sinoauricular,
y su capacidad para reducir la necesldad de oxigeno del corazén.

La zatebradina también se conoce del documento WO 01/78699 para
tratar e inducir la regresion de la miocardiopatia hipertréfica (MCH) idiopética,
miocardiopatia isquémica y enfermedades cardiacas hipertréficas valvulares.

Se han estudlado los efectos del agente bradicardico zatebradina en un
pequefio nimero de pacientes con insuficiencia cardiaca, no sometidos a
terapla o estimulacién auricular para inducir una taquicardia (Shinke et al., Jpn.
Circ. Journal, 1999, Vol. 63, pp. 857-964) o comparado con el beta-bloqueador
propranolol (Shinke et al., Abstract Circ., 1997, Vol. 96, 1-644),

En el primero de los estudios, los autores concluyeron que el efecto de
ahorro de oxigeno de la bradicardia debido al tratamiento con zatebradina
podia ser beneficioso para el tratamiento de la insuficiencia cardiaca. En el
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Gltimo estudio, la reduccion de la frecuencia cardiaca comparable observada
con la zatebradina y el beta-bloqueador, tuvo efectos favorables comparado
con el pretratamiento. Sin embargo, hay que indicar que con el tratamiento de
beta-bloqueador se conservé la eficacia cardiaca global, puesto que los
beneficios de ahomro de energia de la reduccién de la frecuencia cardiaca
remedian el efecto negativo observado en la contractilidad. Los autores
propusieron, que esto puede justificar la buena tolerancia de los beta-
bloqueadores y la posible eficacia en la insuficiencia cardiaca. Sin embargo, el
tratamiento con zatebradina mejoré la eficacia cardiaca ya que se produjo
reduccién de la frecuencla cardiaca, pero no acompafiado del efecto adverso
en la contractilidad.

Hay que sefialar que estos dos estudios son pequefios y no intentan
evaluar los beneficlos de la adminisiracién crénica de zatebradina en las
manifestaciones hemodindmicas © clinicas de la insuficiencia cardiaca.
Ademas, las relaciones entre la reduccién de la frecuencia cardiaca, funcion
ventricular izquierda y prognosis en la insuficiencia cardiaca, son complejas.
Sin embargo, existe una base cientifica de que la mejora del consumo
energético cardiaco secundario a la reduccién de la frecuencia cardiaca es un
concepto imporiante en el tratamiento y prevencién del avance de la
insuficiencia cardiaca debida a la disfuncion sistélica y/o diastélica (Laperche et
al., Heart 1999, Vol. 81, pp. 336-341).

Otro grupo especifico de compuestos derivados de un estructura
quimica bésica de amina clclica, ha mostrado que también tiene valiosas
propiedades bradicArdicas farmacolégicas. Estos compuestos, el
procedimiento para su preparacién y composiciones farmacéuticas que los
contienen, estAn descritos en el documento EP 0224794 y su equivalente de
EE.UU. la patente de EE.UU. 5.175.157.

También se conoce uno de estos derivados de amina ciclica, la
3-{(N-(2-(3,4-dimetoxi-fenil}-etil}-piperidin-3-il}-metil}-7,8-dimetox-
1,3.4,5-tetrahidro-2H-3-benzazepin-2-ona, y méas particularmente su
enantiémero S-(+) llamado cilobradina, la [{(+)-3-[(N-(2-(3,4-dimetoxi-fenil)-etil)}-
plperidin-3-(S)-il}-metil]-7,8-dimetoxi-1,3,4,5-tetrahidro-2H-3-benzazepin-2-ona],
del documento WO 01/78699, para tratar e inducir la regresion de la
miocardiopatia hipertréfica (MCH) Idiopatica, miocardiopatia isquémica y
enfermedades cardiacas hipertréficas valvulares.

Sin embargo, estos derivados de amina ciclica, y més especificamente
la cilobradina, no se han sugerido para tratar 0 prevenir la insuficlencia
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cardlaca.

Estudios cientificos llevados a cabo con zatebradina y cilobradina con el
fin de determinar el mecanismo de accién de estas sustancias bradicérdicas,
han mostrado que tanto la zatebradina como la cilobradina bloquean
selectivamente los canales de coriente catibnica modulados por cAMP vy
activados por hiperpolarizacion (HCN) en el tejido conductivo del corazon,
siendo los canales responsables de la corriente transmembranal conocidos
como k. Se supone que es a través del bloquec de esta comiente como la
zatebradina Y la cllobradina producen su efecto bradicardico especifico.

Sin embargo, los canales HCN estan ampliamente distribuidos en el
sistema nervioso, y en el 0jo median la corriente conocida como |,. También se
ha Investigado el efecto de la zatebradina y la cilobradina en el canal I
(Neuroscience, Vol. 59(2), pp. 363-373, 1894 para zatebradina, y British
Joumnal of Pharmacology, Vol. 125, pp. 741-750, 1998 para cilobradina). Los
resultados han sugerido que aunque el canal |, también puede ser bloqueado
por estos compuestos, la Interaccién con los canales es algo diferente para
ambos tejidos. Puesio que la |, se ha descrito en las diferentes neuronas del
sistema de procesamiento de sefiales visuales, se ha sugerido que el efecto
sobre la comriente |, #s una explicaciéon de los efectos secundarios (trastomos
visuales) observados en pacientes tratados con bloqueadores |.

Se han llevado a cabo estudios adicionales usando respuestas de
electrometinograma (ERG) registradas de ojos de gatos y mediciones
psicofisicas llevadas a cabo en sujetos humanos voluntarios, en condiciones
nomales y después de administrar zatebradina (Archives Haliennes de
Biologle, vol. 137, pp. 299-309, 1999, y Vision Research, vol. 39, pp. 1767-
1774, 1998). Los resultados de estos estudios han mostrado que la
zatebradina reduce la amplitud de la respuesta a estimulos de frecuencia por
encima de 1 Hz, como muestran los registros del ERG. Ademas, la medicién
de las caracteristicas de atenuacién y de fase del primer harménico construido
representando la amplitud de la respuesia y la fase en funcién de la frecuencia
temporal de los estimulos en condiciones testigo y después de administracion
por inyeccién Intravenosa o por via oral de zatebradina, han mostrado que el
efecto principali de la zatebradina bloqueadora del canal I, es disminuir la
amplitud de |a respuesta a estimulos en el intervalo de frecuencia de 2 a 15
Hertzios, introduciendo un corle de exclusibn en el paso de banda a
aproximadamente 2 Hertzlos.

Para confimar estos supuestos, se han llevado a cabo estudios
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recientes usando registros de electrorretinograma (ERG) intraretiniano y vitreo
en retina de gato intacta adaptada a la oscuridad (Visual Neuroscience, vol.
18(3), pp. 353-363, 2001). Estos estudios comparaban los cambios en la fase
de recuperacion después de las ondas a y b inducidas por una exposicién a
destellos brillantes de luz blanca difusa, después de inyecciones intraretinianas
de sustanclas que se sabe que bloquean las respuestas de las células
bipolares y horizontales, o de sustancias que se sabe que bloquean el canal In.
Los autores de este estudio han concluido que los bloqueadores del canal Iy
reducen la fase de recuperacién después.de las ondas a inducidas por la
exposicién a la luz.

SUMARIO DE LA INVENCION

A partir de los resultados de los estudios cientificos recientemente
publicados sobre el mecanismo de acclién de las sustancias bradicardicas, que
se han discutido en la secclén previa, se esperarfa una veniaja de la
cilobradina frente a la zatebradina en el fratamiento de trastomos cardiacos
tales como la insuficiencia cardiaca.

Sin embargo, como se discutira a continuacién, se ha encontrado
sorprendentemente que la cilobradina presenta una ventaja frente a la
zatebradina no sélo en términos de su duracién de accién farmacolégicamente
mas larga y la potencia de la dosis, sino lo que es méas importante en su
cardioselectividad, que da como resultado la disminucion o ausencia de
efectos secundarios visuales cuando se compara con dosis terapéuticas de la
zatebradina.

Por lo tanto, un primer objetivo de la presente invencién es que la
cllobradina tiene propiedades farmacolégicas intrinsecamente diferentes a la
zatebradina, que permiten el bloqueo completo del canal de iones cardiaco con
ausencla o disminucién de efectos retinianos. Esta propiedad cardioselectiva
inesperada representa una clara ventaja para la clobradina frente, por ejemplo,
a la zatebradina, para el tratamiento de enfermedades cardiacas tales como la
insuficiencia cardiaca.

Un objetivo adicional de la presente invenciébn es que la cilobradina es
eficaz para tratar o prevenir la insuficiencia cardiaca de cualquier etiologia, y
por lo tanto puede reducir la mortalidad y morbilidad asociadas con la
insuficiencia cardiaca de cualquier etiologla.

Por lo tanto, la presente invencién se dirige al uso de cilobradina, o sus
sales farmacéuticamente aceptables, para tratar o prevenir la insuficiencia
cardiaca de cualquier etiologla.
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La presente invencion también es un método para tratar o prevenir la
Insuficlencia cardiaca de cualquier etiologia, por administracién a un paciente
que lo necesite, de una composicién farmacéutica que comprende cilobradina,
o sus sales farmacéuticamente aceptables, junto con un wehiculo
farmacéuticamente aceptable.

DESCRIPICION DE LAS REALIZACIONES PREFERIDAS

De acuerdo con una realizacién, la presente invencién proporciona un
nuevo uso del derivado de amina ciclica (+)-3-{(N-(2-(3,4-dimetoxi-fenil)-etil)-
piperidin-3-(S)-il}-metil]-7,8-dimetox-1,3,4,5-tetrahidro-2H-3-benzazepin-2-ona,
concretamente la cilobradina, o sus sales farmacéuticamente aceptables.

Para preparar la cilobradina o las sales farmacéuticamente aceptables
de la cilobradina, se hace referencla al documento EP 0224794 o su
equivalente en EE.UU. la patente de EE.UU. 5.175.157, que describen la
sintesis quimica de estos compuestos.

De acuerdo con una realizacién adicional de la presente invencién, entre
las sales de cilobradina farmacéuticamente aceptables descritas en el
documento EP 0224794 o su equivalente en EE.UU. la patente de EE.UU.
5.175.157, se prefieren las sales de hidrocloruro o hidrobromuro de cilobradina.

Mas particularmente, la presente invencibn se dirige al uso de la
cilobradina, o sus sales farmacéuticamente aceptables, para preparar una
composiciéon farmacéutica para tratar o prevenir la insuficiencia cardiaca de
cualquier etiologla.

De acuerdo con una realizaclén adicional, la presente invencién se
dirige al uso de la cilobradina, o sus sales farmacéuticamente acepiables, para
preparar una composicién farmacéutica para prevenir la insuficiencia cardiaca
de cualquier etiologla.

De acuerdo con una realizacién adiclonal de la presente invencion, el
tratamiento o prevencién de la insuficlencia cardiaca se puede evaluar por la
capacidad del compuesto o composiciébn farmacéutica de acuerdo con la
presente invencién, para reducir la mortalidad y morbilidad asociadas con la
insuficiencia cardiaca de cualquier etlologfa.

De acuerdo con una realizacién adicional de la presente invencion, el
tratamiento o prevencién de la insuficiencia cardiaca también comprende el
tratamiento o prevencion del fallo de corazdn, fallo cardiaco, insuficlencia de
corazdn, fallo miocardico, insuficiencia miocérdica, insuficiencia del misculo
del corazbn, insuficiencia del masculo cardiaco, gasto cardiaco insuficlente,
debllidad del masculo del corazén, debilidad del misculo cardiaco, colapso
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cardiaco, sincope cardiaco, Insuficiencia cardiaca cronica, insuficiencia
cardiaca aguda, descompensacién del corazdn, descompensacién cardiaca,
descompensacién cardial, insuficiencia cardiaca diastélica, insuficiencia
cardiaca del lado derecho, insuficlencia cardiaca sistdlica, Insuficlencia
cardiaca ventricular izquierda, insuficiencia cardiaca del lado Izquierdo,
insuficlencia cardiaca biventricular e insuficiencia cardiaca congestiva.

De acuerdo con una realizacién adicional de la presente invencion, la
insuficlencia cardiaca de cualquier etiologia significa insuficiencia cardiaca
diagnosticada como una consecuencia ¢ complicacién de cualquier otro
estado, enfermedad o trastorno, tal como por ejemplo, disfunclén sistdlica,
disfuncién diastdlica, enfermedades cardiacas isquémicas, Incluyendo infarto
de miocardio, infarto ventricular derecho e isquemia cronica, enfermedades
coronarias, hipertension, hipertension pulmonar primaria, hipertensién
pulmonar secundaria, embolia pulmonar, estenosis arterial pulmonar,
enfermedad pulmonar obstructiva crénica, miocardiopatias restrictivas,
miocardiopatias dilatadas debidas a razones infecciosas, toxicas, metabdlicas,
familiares o desconocidas, miocarditis, anomallas congénitas, taquicardias e
hipertrofia ventricular secundaria a trastomos genéticos o valvulares tales
como insuficiencia de la vélvula tricispide, trastomos de la véivula mitral y/o
adrtica, infartos de corazbn, enfermedades de tiroldes y anemia.

De acuerdo con una realizacién adicional, para tratar o prevenir la
insuficiencia cardiaca, tamblén estd dentro del alcance de la presents
invencién una combinacién de cilobradina, o sus sales farmacéuticaments
aceptables, con ofras sustancias, tales como por ejemplo, diuréticos, glicésidos
cardlacos, inhibidores de la ECA (enzima convertidora de angiotensina), BRA
(bloqueadores del receptor de angiotensina), vasodilatadores, beta-
bloqueadores e inotropas, presentes an la misma composicién farmacéutica, o
dados como terapias separadas (llamada terapia adyuvante).

De acuerdo con una realizacidn adicional de la presente invencién, la
composicién farmacéutica para usar de acuerdo con la presente invencion, que
comprende cilobradina o sus sales farmacéuticamente aceptables, sola o
combinada con oifras terapias para insuficiencia cardiaca Incluyendo
inhibidores de ECA, BRA, diuréticos o glicdsidos cardiacos, se puede
administrar a pacientes de cualquier forma médicamente aceptable.

De acuerdo con una realizacién adicional de la presente invencién, la
composicién farmacéutica para usar de acuerdo con la presente invencién, que
comprende cilobradina o sus sales farmacéuticamente aceptables, se puede
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formular como formulacién liquida o de polvos liofllizados para administracién
por via oral o parenteral. Los polvos se pueden reconstitulr por adicion de un
diluyente adecuado u ofro vehliculo farmacéuticamente aceptable antes de
usarlos. La formulacién liquida generaimente es una solucién acuosa. Dicha
formulacién es especialmente adecuada para administracién por via oral, pero
también se puede usar para administraciéon por via parenteral, o contenida en
un inhalador 0 nebulizador de dosis medidas para insuflacién. Puede ser
conveniente afiadir a la compaosicion excipientes tales como polivinilpirrolidona
o hidroxicelulosa.

De acuerdo con una realizacién adicional de la presente invencion, la
formulacién liquida se puede administrar directamente por via oral o cargada
en una capsula blanda.

Alternativamente, los ingredientes se pueden encapsular, formar
comprimidos o preparar en un jarabe para administracién por via oral. Se
pueden afiadir vehiculos sélidas o liquidos farmacéuticamente aceptables para
potenciar o estabilizar la composicion, o para facilitar la preparaciéon de la
composicion. El vehiculo también puede Incluir un material de liberacién
sostenida.

De acuerdo con otra realizacion de la presente invencion, las
composiciones farmacéuticas se preparan siguiendo las técnicas
convencionales de farmacla que implican, molienda, mezcla, granulacién y
compresion, cuando sea necesario, para formas de comprimidos, o molienda,
mezcla y carga para formas de capsulas.

Para preparar composiciones farmacéuticas que comprenden
cilobradina o sus sales farmacéuticamente aceptables, se hace referencia en
particular al documento EP 0224794 o su equivalente en EE.UU. la patente de
EE.UU. 5.175.157 y al documento WO 01/78699, que describen ejemplos de
formulaciones de cilobradina o sus sales farmacéuticamente aceptables
inyectables, liquidas orales, en comprimidos, cApsulas y supositorios.

De acuerdo con una realizacién adicional de la presente invencidn, la
formulacién galénica preferida es un comprimido o una solucién liquida para
beber, aunque también estan comprendidas dentro del alcance de la presante
invencién las formulaciones de la sustancla activa cilobradina o sus sales
farmacéuticamente aceptables en cépsulas, supositorios e inyectables.

De acuerdo con una realizacién adicional de la presente invencién, la
composicién farmacéutica que comprende el ingrediente activo cilobradina o
sus sales farmacéuticamente aceptables, se puede administrar a animales asl|
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como a seres humanos.

De acuerdo con una realizacién adicional de la presente invencion, la
composicién farmacéutica que comprende el ingrediente activo cllobradina o
sus sales farmacéuticamente aceptables, se administra preferiblemente
siguiendo un esquema de aplicacién diario de una etapa o miltiples etapas.

De acuerdo con una reallzacién adicional de la presente invencion,
cuando se administra para tratar o prevenir la insuficiencia cardiaca, se usa
preferiblemente una dosis de 0,01 a 20 mg/kg de peso corporal de la sustancia
activa cilobradina o sus sales farmacéuticamente aceptables, y ésta en una o
més aplicaciones diarias. Dentro de esie Intervalo, se prefieren mas los
siguientes intervalos de dosis: de 0,05 a 5 mg/kg de peso corporal, de 0,1 a 2,5
mg/kg de peso corporal, de 0,1 a 1 mg/kg de peso corporal, y de 0,1 a 0,75
mg/kg de peso corporal.

Ahora se describira la invencién con mas detalle haclendo referencia a
los siguientes experimentos.

Como ya se ha mencionado antes, los estudios previos (publicados en
Archives Hallennes de Biologie, vol. 137, pp. 299-309, 1999, y Vision Research,
vol. 39, pp. 1767-1774, 1999) han establecido un modelo animal experimental
para evaluar los efectos secundarios (problemas visuales) observados por
pacientes tratados con agenies bradicardicos, tales como zatebradina. El
contenido de estas referencias, y mas particularmente las partes
experimentales descritas en ellas, se iIncorporan aqul como referencia.

Estos estudios se basaron en una medicibn de las respuestas de
electrorretinogramas (ERG) registrados de ojos de gatos, en condiciones
normales y después de administrar zatebradina.

En el siguiente experimento se llevd a cabo el mismo experimento
usando cliobradina, y los resultados se compararon con los resultados
obtenidos con la zatebradina.

Con el fin de comparar los efectos secundarios visuales de ambos
compuestos en condiciones en las que los farmacos son los més eficaces
farmacologicamente en estos experimentos, tal como por ejemplio en la
reduccién de la frecuencia cardlaca, se eligld una dosis de 0,75 mg/kg de peso
corporal para la cilobradina, y una dosis de 2,5 mg/kg de peso corporal para la
zatebradina. Esta seleccién de la dosis se basa en el resultado mostrado en la
Figura 1, en la que se representa graficamente la reduccién de la frecuencia
cardiaca frente a la dosis de farmaco aplicada (circulos blancos: zatebradina;
circulos negros: cilobradina). Como puede verse en {a Figura 1, con una dosis
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de 2,5 mg/kg de peso corporal, se obtlene una reduccién de aproximadaments
44% de la frecuencia cardlaca con zatebradina (efecto méximo), y con una
dosis de 0,75 mg/kg de peso corporal, se obtiene una reduccién de
aproximadamente 75% de la frecuencia cardiaca con cilobradina (tamblén
afecto maximo). Por lo tanto, eligiendo estas dosls, todavia se puede suponer
que el efecto farmacolégico sobre la frecuencia cardiaca de la cilobradina es
mejor que el efecto farmacoldgico de la zatebradina.

En un experimento similar al experimento llevado a cabo por Gargini et
al. (publicado en Vision Research, vol. 39, pp. 1767-1774, 1998), se evaluaron
las caracteristicas de atenuacién y fase de la respuesta del ERG a luminancias
moduladas sinusoidaiments, por representacién gréifica de la amplitud de la
respuesta a los estimulos de luz en funclén de la frecuencia temporal de los
estimulos de luz. Los resultados de este experimento se muestran en la Figura
2, en la que los circulos blancos son las respuestas del testigo (no se ha
inyectado sustancia activa), los clrculos negros son las respuestas 15 minutos
después de fratamiento con una dosis de zatebradina de 2,5 mg/kg de peso
corporal (inyeccién i.v.), y los tridngulos son las respuestas medidas 5 horas
después de la inyaccidén de zatebradina.

Los resuitados confirman los resultados ya publicados por Gargini et al.
(publicado en Vision Research, vol. 39, pp. 1767-1774, 1999), de que, con esta
dosis, la zatebradina reduce la amplitud de la respuesta a estimulos de
frecuencia por encima de 1 Hz y desplaza los comespondientes retardos de
fase, como se muestra en los registros de ERG. Las mediciones llevadas a
cabo después de 5 horas confiman que la respuesta visual vuelve a |a
normalidad después de 5 horas, y que el experimento no es destructivo para el
sistema.

La Figura 3 muestra los resultados del mismo experimento llevado a
cabo después de inyectar 0,75 mg/kg de peso corporal de cilobradina, en las
mismas condiciones. Como es avidente a partir del resultado, no se puede
detectar efecto visual con la cilobradina cuando se inyecta con una dosis eficaz
para reducir la frecuencla cardiaca compietaments.

A partir de estos resultados se concluye que una dosis de cliobradina
que produce un efecto de saturacibn en la frecuencia cardiaca tiene
consecuencias Insignificantes en la respuesta visual. Esto demuestra la ventaja
de la cilobradina frente a |a zatebradina para producir un efecto farmacolégico
con menos efectos secundarios, y por lo tanto su superioridad para fratar la
insuficiencia cardiaca.
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Se realizd un experimento similar adicional para comparar el efecto
secundario visual de la cilobradina y la zatebradina en estados en los que los
farmacos son farmacolégicamente eficaces en reducir la frecuencia cardiaca.
El objetivo de este experimento fue comparar el efecto secundario visual de
ambos farmacos en otro modelo animal experimental, concretamente sobre el
sistema retinal de la rata. Ademas, el objetivo del experimento fue también
comparar ¢l efecto secundario visual de ambos férmacos en condiclones de
tratamliento con los fdrmacos agudas y cronicas (mas de dos semanas).

El principio de este experimento es nuevamente el mismo que el
principio del experimento realizado por Gargini et al. y publicado en Vision
Research, vol. 39, pp. 1767-1774, 1999.

Por tanto, este experimento se basé en una medida de las respuestas
del electrorretinograma (ERG) registradas en ratas pigmentadas anestesiadas
en funcién de la frecuencia temporal de un estimulo luminoso oscilante
aplicado. Los resultados del experimento se visualizan representando
gréficamente la medida de la primera amplitud de la transformada de Fourier
del ERG en funcién de la frecuencia del estimulo aplicado (estimulo luminoso
oscilante de altos valores de luminancia y contraste).

Las Figuras 4 a 7 muestran los resultados del experimento en diferentes
condiciones de tratamiento.

La Figura 4 muestra los resultados del experimento en condiciones de
control (cuadrados y circulos);, en condiciones de tratamiento agudo con tres
dosis diferentes de cilobradina (tridngulos: 0,3 mg de cilobradina/kg de peso
corporal; tridngulos invertidos: 1 mg de cilobradina/kg de peso corporal,
rombos: 3 mg de cilobradina//kg de peso corporal). Las medidas de ERG se
hicieron 30 minutos después de la inyeccion del farmaco. La frecuencia del
ritmo cardiaco medida fue:

Control 400 latidos por minuto.
Tratamiento con cilobradina 0,3 mg/kg 364 latidos por minuto.
Tratamiento con cilobradina 1 mg/kg 316 latidos por minuto.
Tratamlento con cilobradina 3 mg/kg 270 latidos por minuto.

La Figura 5 muestra los resultados del experimento en condiciones de
control {(cuadrados y circulos) y en condiciones de tratamiento agudo con una
dosis Unica de zatebradina de 3 mg/kg de peso corporal (circulos). La medida
del ERG se hizo cada 30 minutos después de la inyeccién de! farmaco. La
frecuencla del ritmo cardiaco medida fue:
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Control 428 latidos por minuto.
Tratamiento con zatabradina 3 mg/kg 333 latidos por minuto.

La Figura 6 muestra los resultados del experimento en condiciones de
control (cuadrados) y en condiciones de tratamiento crnico con una sola dosis
de cilobradina de 1 mg/kg de peso corporal administrada diariamente durante 2
semanas (circulos). La medida del ERG se hizo después del tratamiento de 2
semanas. La frecuencia del ritmo cardiaco medida fue:

Control 400 latidos por minuto.
Tratamiento con cilobradina 1 mg/kg 260 latidos por minuto.

La Figura 7 muestra los resuitados del experimento en condiciones de
contral (circulos) y en condiciones de tratamiento crénico con una dosis doble
de zatebradina de 3 mg/kg de peso corporal administrada diariamente durante
dos semanas (cuadrados). La medida del ERG se hizo después de un
tratamiento de dos semanas. La frecuencia del ritmo cardiaco medida fue:

Control 350 latidos por minuto.
Tratamiento con cilobradina 1 mg/kg 285 latidos por minuto.

De este experimento, se puede sacar la conclusién de que en el
tratamiento agudo (resultados de las Figuras 4 y 5), a dosis para las cuales son
efectivos ambos farmacos en reducir la frecuencia cardiaca {(como se confirmé
por los valores de la frecuencia del ritmo cardiaco medida), no se pudo
detectar ninglin efacto sobre el ERG con la cilobradina, mientras que se
observé una reduccion de la amplitud de la respuesta a los estimulos de
frecuencia por encima de 1 Hz, y un desplazamiento en los retrasos de fase
correspondientes con zatebradina.

Ademés, se pueden sacar las mismas conclusiones de los resultados
obtenidos con el tratamiento crénico durante dos semanas, como se puede ver
cuando se comparan los resultados de las Figuras 6y 7.

Este experimento realizado con ratas confima los resuitados
previamente observados en gatos, segin los cuales una dosis de cilobradina
eficaz para reducir la frecuencia cardiaca tiene consecuencias despreciables
sobre la respuesta visual. Esto tamblén demuestra de nuevo la ventaja de la
cilobradina sobre la zatebradina en producir un efecto farmacolégico con
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menos efectos secundarios, y por tanto, su superioridad para el tratamiento de
la insuficiencia cardiaca.

Este experimento demuestra también que la cilobradina es eficaz en
reduclr la frecuencia cardiaca sin efectos secundarios visuales, y por tanto su
aptitud en el tratamiento agudo, asl como el tratamiento crénico de la
insuficiencia cardiaca.

La invencion también se describird ahora con més detalle con referencia
a los siguientes ejemplos de formulaciones de dosificacion farmacéutica.

Por consiguiente, se han preparado formulaciones farmacéuticas para
uso médico en seres humanos, que contienen entre 0,10 y 5 mg de sustancla
activa. Mas especificamente, las formulaciones de comprimidos para via oral
que han de emplearse en forma de una dosis Gnica o multiple en un esquema
de aplicacién diaria, y que contienen 0,25 mg, 0.5 mg, 1 mg 6 2 mg de
sustancia acliva, se han preparado como se describe en los siguientes
ejemplos de formulacién de comprimidos revestidos con peliculas.

Ejempio 1 Ejemplo 2 Elemplo 3 Elemplo 4
Dosls de 0,25 mg | Dosls de 0.5 mg Doasls de 1 mg Dosis de 2 mg
mg/comprimido mg/comprimido mg/comprimido mg/comprimido
revastido con revestido con revestido con revestido con
pelicula pelicula pelicula pelicula
Nicleo:
Cliobradina 0,27 0.54 1,08 2,18
Laciosa, monohidrato
(Tabletioae) 56,42 56,15 82,28 184,58
Calulosa microcris-
talina, tipo 101 2745 27,45 40,38 80,78
Carbcodmetiicelulosa
(Ac-Di-Sol) 043 043 083 1.28
Estearato de magnasio
 (origen vegetal) 043 0,43 0,63 1,20

77"
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Peso del nicleo del
comprimido: 85,00 85,00 125,00 250,00
Revestimiento:
Hipromaioaa (Methocel
E5 Premium) 1,50 1,50 2,00 3,00
Macrogol 400 0,15 0,15 0,20 0,30
Diénddo de titanko 0,75 0,75 1.00 1,50
Talco 0,80 0,80 0,80 1,20
Pesoc del comprimido
revesiido con pelicula 88,00 88,00 128,00 258,00

Estos comprimidos se pueden emplear para el tratamiento o prevencién

de la insuficlencia cardiaca como se ha definido en la presente Invencién.

74
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REIVINDICACI NES

1. Uso de cilobradina o una de sus sales farmacéuticamente aceptable,
para preparar una composicion farmacéutica para tratar o prevenir la
insuficiencia cardiaca.

2. Uso de acuerdo con la reivindicacién 1, en el que la composicion
farmacéutica es para prevenir la insuficiencia cardiaca.

3. Uso de acuerdo con la reivindicacion 1 6 2, en el que la formulacién
galénica de la composicion farmacéutica es un comprimido, una solucién para
beber, una cépsula, un supositorio o0 una formulacién inyectable.

4. Uso de acuerdo con una cualquiera de las reivindicaciones 1 a 3, en
el que la formulacién galénica de la composicibn farmacéutica es un
comprimido.

5. Uso de acuerdo con una cualquiera de las reivindicaciones 1 a 3, en
el que la formulacién galénica de la composicién farmacéutica es una solucién
para beber.

6. Uso de acuerdo con una cualquiera de las relvindicaclones 1 a 5, en
el que la composicién farmacéutica se administra sigulendo un esquema de
aplicacién diario de una o miiltiples etapas.

7. Uso de acuerdo con la reivindicacién 6, en el que la dosis
administrada de cilobradina o sus sales farmacéuticamente aceptables, esta
comprendida entre 0,01 y 20 mg/kg de peso corporal.

8. Uso de acuerdo con la relvindicacion 6, en el que la dosls
administrada de cilobradina o sus sales farmacéuticamente aceptables, esta
comprendida entre 0,05 y 5 mg/kg de peso corporal.

9. Uso de acuerdo con la reivindicacion 6, en el que la dosis
administrada de cilobradina o sus sales farmacéuticamente aceptables, esta
comprendida entre 0,1 y 2,5 mg/kg de peso corporal.

77
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10. Uso de acuerdo con la relvindicacion 6, en el que la dosis
administrada de cilobradina o0 sus sales farmacéuticamente aceptables, esta
comprendida entre 0,1 y 1 mg/kg de peso corporal.

11. Uso de acuerdo con la reivindicacibn 6, en el que la dosis
administrada de cilobradina 0 sus sales farmacéuticamente aceptables, esta
comprendida entre 0,1 y 0,75 mg/kg de peso corporal.

12. Uso de acuerdo con una cuaiquiera de las reivindicaciones 1 a 11,
en el que el tratamiento o prevencion de la insuficiencia cardiaca se lleva a
cabo combinado con otros agentes terapéuticos para tratar o prevenir la
insuficiencia cardiaca, tales como diuréticos, glicdsidos cardiacos, inhibidores
de la ECA, BRA, vasodilatadores, beta-bloqueadores e inotropos.

13. Un método para tratar o prevenir la insuficiencia cardiaca, que
comprende administrar a un paciente que lo necesite, una composicion
farmacéutica que comprende cilobradina o una de sus sales
farmacéuticamente aceptable, junio con un vehlculo farmacéuticamente
aceptable.

PRP/WPC13736/ID-000404
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RESUMEN
La presente invencién proporciona el uso en una composicidn
farmacéutica de un derivado de amina cliclica especifico, o sus sales
farmacéuticamente aceptables, para tratar o prevenir la Insuficiencia cardiaca
de cualquier etiologla.

PRP/WPC13736/ID-000404
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REIVINDICACIONES MODIFICADAS (Colombia)

1. Una composicién farmacéutica para el tratamiento o prevencion de la falla
cardiaca, que comprende cilobradina o una sal farmacéuticamente aceptable de
la misma en una cantidad que permita un bloqueo completo de los canales
ibnicos cardiacos con ausencia o disminucidn de los efectos retinales, junto con
un vehlculo farmacéuticamente aceptable.

COLO 13736-841-057-7
PRP/WPC13736/1D-000428



SUPERINTENDENCIA DE INDUSTRIA ¥ CONERCIO -//

NIT : B800§74089-2

RECIDO OFICIAL DE CAJA ¢ 05 - 3,794 S
' - 1
FECHA : FEBRERG 7 GE 2005 SRR

jos: 118
cacion : B5817675 000ANER Folios:
TE::I (D) 2805-E-24 1hi:l

;nm a- 811 PCT-PATENT nném Al i
iy CONSIGNARCION tiut /
DEPOSTTANTE TIPD PAED DANCD CUENTA j aa. )ﬁ@ FECHA PO Yr. FRBO
CAVELIER ABDBADDS CONSIGNACION  BANCD POPULAR LAB\ @M 0770212005  --22,9%0,000.00
fixtx C 0 N € P F O Qi -
‘I:MT. RENTISTICG ! Cﬂlk?‘m TOTAL CINCEPTO
1 50005-01-01 SBL[BIT M )3 PﬂTEHTE OF In 443,000.00
y 433,000.00
S0N:  CUATRGLIENTOS cumn‘m Pcsos

RESPONSABLE :

RECIBD DE CAJA APLICADD AL EIPEDIENIE Ro.

.‘

(Ho 12326 -94(-DV-7



M

Redicacion ¢ G5R17675 00000008 Folios: 118
Facha (NG): 2005-82-24 17:02:19

Traite @ Wit PCT-PRTENT 379 FASE NACD 411 PRESENTA(
Bependencia: 2628 DIVISION DE WEVAG (REACTONES

REQUISITOS NECESARIOS PARA PRESENTACION Y AGILIZACION DEL

TRAMITE
/ Usaric  RAD
PATENTE DE INVENCION MODELO DE UTILIDAD { ) { /:
Iml-l:adén de que s solicita la concesién de una patente. (. { /
Datos ds identificacién del solicitante o de |a persona que se presenta la solicitud. { ) {
Descripcion de la invenclon. {) ()
Dibujos de ser estos pertinentes. () {
Comprobante de Pago de [as tasas sslablecidas.
COMPLETA ( INCOMPLETA ( ) {)
DISENO INDUSTRIAL ( )
- Indicacion de que se solicita el registro de Diseiio industrial { } { )
- Datos de identificacion del solicitante ¢ de la persona que presenta { 1 ()
- la solicitud.
- Represeniacion grifica o fotografica del Diseno Industrial o muestra del
Materlal que Incorpora el disefio. ( ) { }
Comprobante de pago de las tasas establecidas { ) ()
COMPLETA () INCOMPLETA () ()
ESQUEMA DE TRAZADO { )
- Indicacién de que solicita e! registro de un Esquema de trazado. () ()
- Datos de Identificacton del soicitante o de la persona que presenta

La sollcitud.
Representaclon grafica del esquema de trazado
Comprobante de pago de las tasas establecidas.

N, T,
P gt Sl
L e T W
[

COMPLETA ( ) INCOMPLETA () ()

Fecha:



Industria y Comercio

SUPERINTENDENCIA

Follo 112
2020
Bogots, D.C.,
Doctor{a) Oficio N°®
EMILIO FERRERO _.12665
Apoderado
BOEHRINGER INGELHEIM PHARMA GMBH & CO. KG.
ASUNTO: Radicacién N° 05-17675
Solicitud intemacional PCT/EP2003/007928
Fecha inicio fase nacional 25/02/2005
Tramite 011
Evento 379
Actuacion 430
Folios 001

Como resultado del axamen de forma, realizado con fundamento en el articulo 38
de la Decisién 4868 de la Comision de la Comunidad Andina, articulo 27 det
Tratado de Cooperacion en Materia de Patentes (PCT), regla 51 bis del
Reglamento y Circular Unica de la Superintendencia de Industria y Comercio, se le
comunica que:.

B La solicitud no contiene la copia del documento en que consta la cesidn del
derecho a la patente del inventor al solicitante 0 a su causante. (Art. 26-k)
Decision 486).

En cumplimiento de lo dispuesto por el articulo 39 de la Decisién 486, se le
requiere para que dentro del término de dos meses siguientss a la fecha de
notificacién del presente oficio, complete los requisitos anteriormente enunciados.
En caso de no dar cumplimiento al presante requerimiento, la solicitud se
considerard abandonada y perdera su prelacién.

Notifiquess el prasente oﬁaoconforme alo dlspuestoenel numeral 5.2, literal ),
la Circular Unica N° 10 de 2001.

El anterior requerimi notificado fijacion en lista de
facha, on?s M oy T

Carrera 13 No. 2700 Plsos 5, 7y 10
Conmutador: 362 0840
Fax: 350 5220
E-mall: Info@sic.gov.co
www.sic.gov.co
Bogota, D.C., Colombia



