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Forma PCT/IB/304 correspondientes a la notificacion y transmisién del documento de
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HOLLMANN RESTREP

. ABOGADOS LTDA. .

PARA PATENTES, MARCAS Y LICENCIAS. FARMACEUTICAS

FOR PATENTS, TRADE MARKS AND PHARMACEUTICAL LICENSES

The undarsigned

Dr. Markus Jacobi
Dr. Hans-Jirgen Fischar

aoting on bekalf of and represnting

Avantis Pharma
Deutschland GmbH

damieilisd In
D-65926 Frenkfurt am Main
Germany

bereby appoiat/e
G. Hollmann “ostrepo

damicilied in Bogotd, Rypublie of Colombia.

a8 our trne and lagal attornyyy with the pessmsury powss; 1)
to apply to the sdmintetrative, judicial and police suthorities
of tha Bepublle of Colombia, in any insiance or appeal.
for obtalning latter petents, Indusirial designs and models,
trademark regivirations, registration of ecnmaercial names a8
well as thelr amignmenis, exiensions, renswals-and ahanges
of nama; 1) to prepare. apply for, ebtain, executs snd register
coniracts. liownsss, authorisstions apd registrations of
suy kind; 3) intervens as plaintiffy or’ dafendants, in
sny instangy or appesl, bafere sny judgs’ eourt. tribunal,
m,mﬂa“wnﬂwhlﬁrjmm.
sdminisirative or palies scilon, suabh as: actions dealing
with comarsial namas; oppositions againgt  trademark
registrations; eaducity and nullity ssticnas; recovery astisna,
noligns ariging from obiainmant and esplolfations of
licanmes; sotians desling with unfeir eompetition: criminal
sotiens: wciions <aiming imdoanity for dammages; clatms of
remarks on petent applieations, indusirial designs and
modals; the purformalgs of precautionary msasures, and

all' gther' necamary ‘lagal' feguuitiss, und I (we) haredy
deciare as pond snd walif whataver the aticrusys sbeuld
do to my (our) benafit

Ths powvw esmprisss the suthority to mtify or confirm
on my (our) bahalf any sctioms, as well as the fasulty of
regiiving, desiziing, transssting, compromising, subsiituting
snd revoking subsiituiisns, taking notifisstions and appeint-
Ing judicial or sxtrajudicial aléornays

sgned m Frankfurt..am Main
on thie 11th @éay o Felruary 200 “»

To(notras)
Dr. Marius Jacobl y
Pr. Hans~Jilrgen Fischer

cbhmndo & noaminy ¥y MNpresmntasién de

AVENTIS PHARMA DEUTSCHLAND GubH

Frarkfurt am Main, Alemania

samiwo(amen) &
GUSTAVO HOLIMANN RESTREFO

danicfliado(s) en Bogotd, Repriblics de Colambis, en

1‘ mo 11A m- “‘76"'01.0 mc
apoderndns verdaderos ¥ lgalse con poder agpesial amplie
y wulicients: 1) Purs rombar ds las ofieinas y autoridades
colemblanss, adnministrativas, judicisles ¥y de policla, &
cusiquisr nstancls o Tescrms, 3 chisnslén ds paientes de
invncidn, ¥ dibujos ¥ medslos industrisles, Tegistro de
meroas, depdaito de Dombres comarcisles y enselias, asl
stio0 Sus traspasos, prisToges, renevegienss y eambios da
nombre; 1) slsborar, tramitar, solicitar, obtsner, realimr,
ejesutar y regiattar oontratos, Hownoias, sutorisascionss y
registros de cunlmquiers deags; 3) intervenir ceno daman-
dants o como demandadn sn oualquisr instancis ¥ recureo
y ante msiguisr juss, entided, corpornaiin, funcionario
pdhlico ¢ sutoridad en scolones judislales, adminisimtives
y da policis. tales come socicnee derivadas del Aombre eo-
mercial, oposicidn al registro de margas; aocionss de oadu-
cldad y nulidad; acciones reivindisstorias: aocvionm derivedas
ds la obtenddn o explotaciin de Losngias: acclone de com-
petencis dusienl; demandss penslss y aiviles; neclones da
indamnigaciin de perjulcios, revlames u chasrvacionss & soll-
situdas ds patentss, modeios ¥ dibujos Industriaies; en ol
sjsroicio ds medidas cautslarss ¥ an obins aociones, medides
o rooursos dmilares relagicnados ovn Is propiedad industrial.

A esta efesto, l0(s) facuito(ames) pare alevar solicitutdes,
farmular daseripojonss, snmisndas, protestas, datiareciones,
oposisionas, cancelagionss, spelssiones y reclames; pagar im-
pusstos, cvolos smﬂn-mnhw.mm

'hln Jaconl) signatare(s)
- Proardst - Firma(s)




CONSULAR CERTIFICATION
COMPANIES

Ths wadasigned Consyl ecartifigs: that the pressding
signatvwru(s) reading

L] » '
[} * ‘ .l'
L BN

CERTIFICACI N CONSULAR
SOCIXDADES

H Infrasrite Cinmnl omtifics: qua MK firma{s) que
sntaceds(n) y dise(n)

Dr. Markuvs Jecobi

Dr. Hans-Jirgen Fischer

Is (we) Suthentls; that the signer(s) st prammt flls
(f1) the position of

Prokurist
Authorized Signatory

es(aon) asotintioa{s); que el(les) signatario(s) dessmps-~
fia{n) sctualments al(los) oargo(n) de

o Aventis Pharma Deutschlend Gmb

that be (thay) ia (are) empowersd to grexi thia power;
sud thel maid csmpany ssists and i orgsnissd in
D-65926 Frankfurt am Main
Fed. Rep. of Germany

n scoprdancy with the lpwa of N
Fed. Rep. of Germany h
All the forwgoing facts sre known to the Conmd doa to

hiv having examined the rewective docunsmts to whish
he, the Consul, pttests,

Sigued fn
Frankfurt am Main

&y of

que tisna(n) famultad pars otongar este poder; ¥ wue dishe
compafifa existe ¥ et organignda wn

conforms & las lapes d» .\

Todon los heohoy cnfjeriores la oomatan, por haber exymi-
Dado Joa documenios respectivos ¥ da toda ello da fa




£ the Urkundenrolle 2000

It is f£ficially certified
hereby that

Die umstehanden heute vor
mir anerkannten Unterschrif-
ten der

1. Dr. Markus Jacobi, D-60385 Frankfurt am Main
2. Dr. Hans-Jargen Fiacher, D-64297 Darmstadt

- personally known to me -
have signed this document.

At the same time it is
confirmed, that the person
mentioned sub l..according
b the Commercial Register
wagch has been inspected

.

and the person mentioned W

sub 2. 1s authorizaed accor-WN

ding to the Authorization
of June-2, 1997 to act as
proxy and to represent
sald company in legally
binding manner together
with an other authorized
person of this company.

Frankfurt am Main, den 11. Februar 2000

d
By Pu,..,{
Notwunurw

Kostenbarechnung
Geschéftswert: DM 10.000,--
Geblhr §§ 141,32, 45 Kosto
Gaebtlhr § 150 I KostO

16% Mehrwertsteuer

%

DM 6,4

- persdnlich bekannt -
werden hiermit beglaubigt.

Gleichzeitig wird bestitigt,
da8 die zu 1. genannte
Person laut Eintragung im
Handelsregister, das vom
Notar heute eingesehen
wurde, als Prokurist mit
einem anderen Zeichnungsbe-
rechtigten zeichnungs- und
vertratungsberechtigt ist -
fiir die

and .GmbH, D-65926 Frankfurt,am Main

und der zu 2. Genannte
aufgrund der vorliegenden

mandlungsvollmacht vom

tratung ¢
tigt ist.

bpM 20, --
oM 20, --

DM 46,40
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CONSULADO GENERAL DE COLOMBIA

Flrstenbenger Str. 223, 80323 Frankiurt am Main, RFA
Teldfono: 49-08-5083050 * Fax 40-89-5082080

) .. D1%0

LA SUSCRITA VICE-CONSUL DE COLOMBIA
EN FRANKFURT AM MAIN

CERTIFICA

Que el seflor Schiitz ejercia las funciones de Representante del
Presidente del Tribunal Regional en Frankfurt am Main en la fecha

indicada y su fima comesponde a la registrada en esta Oficina
Consular.

Que la empresa Aventis Pharma Deutschland GmbH con sede en
Frankfurt am Main, es una sociedad constituida de acuerdo con las

leyes de la Republica Federal de Alemania y cumple su objeto
conforme a las mismas.

Que los sefiores Dr. Markus Jacobi y Dr. Hans-Jargen Fischer,
quienes en su calidad de apoderados, y cuyas firmas fueron
autenticadas ante el sefior Notario Dr. Hans Christoph Beil, son sus
representantes legales en este pals.

Frankfurt am Main, Marzo 10, 2000 -
%b%hno
MARCELA RODRIGUEZ
VICE-CONSUL. DE COLOMBIA

Darechos canceladoa:
Impussto de Timbre: uss 7.00
Fondo Rolatoriec US$ 100.00
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Traduccién oficial del aleman de la autenticacién y legaliza-
cioén de firmas del poder que AVENTIS PHARMA DEUTSCHLAND GMBH
domiciliada en Frankfurt am Main, Republica Federal de Alema~-

nia, otorga a Gustavo Hollmann Restrepo.

Registro Notarial No. 10 para el afio 2000

Se autentican oficialmente las firmas que aparecen anterior-
mente, reconocidas en presencia mia como proplas por:

1. Dr. Markus Jakobl, D-60385 Frankfurt am Main,

2. Dr. Hans-Jirgen Fischer, D-64297 Darmstadt,

a quienes yo, el suscrito Notario, conozco personalmente,

Al mismo tiempo se confirma que, de conformidad con el corres-
pondiente Registro Comercial revisado el dia de hoy por el No-
tario, 1la persona sefialada en 1. esta autorizada en su cali-
dad de Apoderadc para representar conjuntamente con otro Apo-
derado a la compafiia Aventls Pharma Deutschland GmbH domici-
liada en D-65926 Frankfurt am Main,

y que, de conformidad con el poder fechado el 2 de Junio de
1997 que me ha sido presentado, la persona seflalada en 2. Esta

autorizada para representar conjuntamente con otro Apoderado a

la mencionada compafiia

Frankfurt am Main, 11 de Febrero del 2000

DR. HANS CHRISTOPH BEIL, NOTARIO




2
Nota de gastos: .
Valor del negocio = DM 10.000,--~
Impuesto Articulos 141, 32, 45 Disp. Impuestos DM 20,-~
Impuesto Articulo 150 I Disposicién Impuestos DM 20,--
16% Impuesto sobre el Valor Agregado DM 6,40

Total DM 46,40

DR. HANS CHRISTOPH BEIL, NOTARIO (firma)

Se confirma mediante este documento la autenticidad de
la firma que aparece anteriormente, la cual pertenece al
Notario Dr. Hans Christoph Beil en Frankfurt am.Maiﬁ. Yy
también la autenticidad del sello oficial que aparede al
lado de dicha firma.

Al mismo tlempo se certifica que la persona mencionada
se encontraba legalmente autorizada para la ejecucfﬁn de

ese acto oficial.
Frankfurt am Main, 17.2.2000

Schlitz, Representante del Presidente Tribunal Regional
(Firma y Sello Oficial)

Ei documento traducido del aleman fue legalizado
bajo el No. 137357 el dia 21 de Marzo del 2000 en

ADOLF WATZKE
Traduelor Ofielal
Rea. 3433 Minjustiola
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(19) Warld Intellectual Property rganization
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Inlemational Burcau
(43) International Publication Date . (10) International Publication Number
24 October 2002 (24.10.2002) PCT WO 02/083671 Al
(51) Internstional Patent Classlficstion”™ CO7D 47104, (72) lnvemtors: FLYNN, Gary, A.; 9750 N. CHl View :;
AG1K 31/55, AGIP 944 Place, Tucson, AZ 85737 (US). MEHDI, Shujsath;

J/ 43 N. 14th Avenue, Appartment 2, Maville, NJ 08835
(21) Interna pplication Namber:  PCT/EPO2/036 house Siation, NJ 08889 (US). ANDERSON, Barbars, #~
Ann; 239 Forestwood Drive, Cincinnati, OH 45216 (US). v
GERKEN, Manfred; Lahnblick 13, 35041 Marburg (DE).

JABLONKA, Bernd; Im Wingert 5, 61440 Oberursel *

(22) International Flling Date: 3 April 2002 (03.04.2007)

(25) Fillag Language: English (DE). KLEEMANN, Heloz-Werner: Msinstrusse 29, *_
65474 Bischofsheim (DE). LINZ, Wolfgang; Huxclreben- "‘;'
Publication La . English weg 54, 55129 Mainz (DE). SEIZ, Weruer; Garicnsirassa
@9 nguase s 42, 60596 Frankfurt am Main (DE). SEURING, Bern- &
(30) Priority Data: kard; Frankfurter Strazse 19, 65719 Hofheim (DB).
60283305

12 April 2001 (12.04.2001)  US (g4) Degignated States (national): AR, AG, AL, AM, AT, AU,
0119308.1. ] Augusi 2001 (03.032001) GB AZ. BA, BB, BG, BR, BY, BZ, CA,CH,CN, CO, CR. CU,

CZ, DE. DK, DM, DZ, EC. EE, IS, H1, GP, GD, GE, GH,
{71) Applieant: AVENTIS PHARMA DEUTSCHLAND / OM, HR,HU, 1D, 1L, IN, IS, JP. KR, KG, KP, KR, KZ,1LC,

GMBH |DEDE); Briiningsirasse 50, 65929 Frankfon LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
(DBE) MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, 8G,

[Continued on next page]

(54) Title: MERCAPTOACETYLAMIDE DERIVATIVES, A PROCESS FOR THEIR PREPARATION AND THEIR USE

{57) Abstract: This invention discloses and

] cleims a series of mercapioacetylamide derivatives
Daza-Dependent Blood Pressere Reduction In SHA witer erad of formula (I). Also disclosed and claimed are

MOL 107 688 and MDL 188 240 - Telsmutric Measurement pharmaceulical compositions incorporating these
compounds and processes for preparing said
compounds. The use of said compounds for
inhibition of the enzymcs sngiolensin converting
enzyme and pevtrsl endopepidase, and for the
treatment of hyperiension and congestive heart
failure are also disclosed and claimed.

Basal Value: 158 mmiig

3 10 30
{mg/kg p-0.)

n=8 / Growp
*p<0.05 vs Basal Value
#p<0.05 vs MOL 100 240

BEE MOL 107 688 Is [45-[4a. 7a(5), 1208]]-7-([2(S)-acetylhio-3-methyl-
1-ambutyljamino 1-12.&4&.&12bmmwhmllm
benrarepine-4-tarboxylic aci

EE MOL 10D 240 Is [45-[4a. 7a(S), 1200]]-7-1(1-0x0-2{5)-acetykhin-3-
r;wm minoj-1 ﬂﬁﬂ.l.ﬂh-m-&wmlzm
benxazaping-4-Carbarylic
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WO 02083671 PCT/EP02/03668

Description
Mercaptoacetylamide derivatives, a process for their preparation and their use

This application claims the benefit of US Provisional Application No. 60/283,305, filed
April 12, 2001. '

BACKGROUND OF THE INVENTION

1. Field of the Invention;

The present invention Is directed to novel compounds possessing both angiotensin
converting enzyme inhibltory activity and neutral endopeptidase inhibitory activity and
methods of preparing such compounds. The present Invention s also directed to
pharmaceutical compositions containing such dual inhiblting compounds or
pharmaceutically acceptable salts thereof and their use in the manufacture of
medieaments.

2. Description of the Art:

Angiotensin-Converting Enzyme (ACE) is a peptidyl dipeptidase which catalyzes the
conversion of angiotensin | to angiotensin ll. Angiotensin Il Is a vasoconstrictor which
also stimulates aldosterone secretion by the adrenal cortex. ACE inhibition prevents
both the conversion of angiotensin | to angiotensin Il and the metabolism of'bradylu'nln.
resulting in decreased circulating angiotensin 1, aldosterone and increased circulating
bradykinin concentrations. In addition to these neurohormonal changes, decreases in
peripheral resistance and blood pressure ara observed, particularly in individuals with
high circulating renin. Other phamacological effects assoclated with ACE Inhibition
include regression of {eft ventricular hypertrophy, improvement in the clinical signs of
heart fallure, and reduction in mortality In patients with congestive heart fallure (CHF)
or left ventricular dysfunction after myocardial infarction.

Neutral endopeptidase (NEP) is an enzyme responsible for the metabolism of atrial
natriuretic peptide (ANP). Inhibition of NEP results In increased ANP concentrations,
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- U.S. patent 5,430,145 discloses tricyclic mercaptoacetylamide derivatives useful as

WO 02083671 PCT/EP02/03668

which in tum leads to natriuresis, diuresis and decreasaes in intravascular volume,
venous return and blood pressure. ANP is released by atrial myocytes In response to
atrial stretch or Increased intravascular volume. Elevated plasma concentrations of
ANP have been demonstratad as a potential compensatory mechanism In various

disease states, including congestive heart fallure, renal failure, essential hypertension
and cirrhosts.

The secretion of ANP by atrial myocytes causes vasodilation, diuresis, natriuresis, and
the inhibition of renin release and aldosterone secretion. In contrast, anglotensin
results in vasoconstriction, sodium and water reabsorption, and aldosterone -
production. These two hormonal systems interact in a reclprocal or counterbalancing
manﬁer to maintain normal physiologic vascular and hemodynamic responses.

ACE and NEP Inhibitors. The present invention relates to specific compounds covered
by the generic disclosure of U.S. patent 5,430,145 which have surprisingly improved
ADME ( Absorption, Distribution, Metabolism, Excretion) properties over the
compounds exampiified therein.

SUMMARY OF THE INVENTION

Accordingly, the praesent invention provides a compound of the formula I: -

R8Py

OR;
wherein

Ry Is hydrogen, ~-CH20C({O)C{CH,)s, or an acyl group;



i

WO 02083671 PCT/EP02/03668

Rz is hydrogen; -CH,O-C(O)C(CHa)s; a C+-Cs-alkyl; arvl, aryl{C4-Cy-alkyl); or
diphenyimethyi; .

X is ~CHz), wherein n is an integerO or 1, -S-,-0-,

//0
P

-N- or -N-

s wherein Ry I8 hydrogen, a C4-C4-alkyl, aryl or aryl{C4-C4-alkyl) and Ry is ~CF3, C4-Cyo-
. alkyl, aryl, or aryl{C¢-C,-alkyl);

B, and B, are each independently hydrogen, hydroxy, or -ORs, wherein Rs Is C-Cy-

alkyl, aryl, or aryl{C+-C4-alkyl) or, where B4 and B; are attached to adjacent carbon

atoms, B4 and B; can be taken together with sald adjacent carbon atoms to form a
10  benzene ring or methylenedioxy. -

In one embodiment, the present invention provides a compound of the formula |
wherein R, is acetyl. In another embodiment, the present invention provides a
compound of the formula | wherein R¢ is hydrogen. In a further embodiment, the

15  present invention provides a compound of the formula | wherein Rz is hydrogen. ina
further embodiment, the present invention provides a compound of the formula |
whereln B4 and/or B2 are hydrogen. In yet a further embodiment, the present invention
provides a compound of the formula | wherein X Is —CHa. -

P
.

in one embodiment, the present invention provides a compound of formula | A:
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Ay

SR, O OH

wherein R, is acetyl or hydrogen.

The structure of preferred embodiments according to the present invention are
compounds of the formulae 1B and IC below:

The compounds of the formula !, including compounds of the formulae |A, IB and IC,
are particularly useful as dual inhibltors of ACE and NEP.
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The prasent invention accordingly provides a phamaceutical composition comprising
an effective ACE and/or NEP Inhibiting amount of a compound of formula | in
admixture or otherwise in assoclation with one or more pharmaceutically acceptable
canfers or exciplents. '

DETAILED DESCRIPTION OF THE INVENTION

As used hereln, the term 'C4-C-alkyl’ refers to a saturated siraight or branched
monovalent hydrocarbon chaln of one, two, three or four carbon atoms and includes
methyl, ethyl, propyl, Isopropyl, n-butyl, Isobutyl, tertiary butyl, and the like groups. The
term ‘C4-Cyp-alky!’ refers to a saturated straight or branched monovalent hydrocarbon
chain of one to ten carbon atoms and Includes methyl, ethyl, propyl, Isopropyl, n-butyl,
isobutyl, tertiary butyl, pentyl, Isopentyl, hexyl, 2,3-dimethyi-2-butyl, heptyl, 2,2-
dimethyl-3-pentyl, 2-methyl-2-hexyl, octyl, 4-methyl-3-heptyl and the like groups.

As used herein 'aryl’ refers to a phenyl or naphthyl group unsubstituted or substituted
with from one to three substituents selected from the group consisting of
methylenedioxy, hydroxy, C+-C,-alkoxy, fiuoro and chioro. Included within the scope of
the term ‘ary}(C+-C.-alkyl)' are phenylmethyl (benzyl), phenylethyl, p-methoxybenzyl,
p-flucrobenzyl and p-chlorobenzyl.

As used herein, 'C+-C,-alkoxy’ refers to @ monovalent substitutent which consists of a
straight or branched alkyl chaln having from 1 to 4 carbon atoms linked through an
ether oxygen atom and having its free valence bond from the ether oxygen, and

includes methoxy, ethoxy, propoxy, isopropoxy, butoxy, sec-butoxy, tert-butoxy and
the like groups.

As used herein, ‘hetsrocycle' means any closed-ring molety in which one or more of
the atoms of the ring are an element other than carbon and Includes, but Is not limited
to, the following: piperidinyl, pyridinyl, isoxazolyl, tetrahydrofuranyl, pyrrolidinyl,
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morpholinyl, piperazinyl, benzimidazolyl, thiazolyl, thlenyl, furanyl, indolyl, 1,3-
benzodioxolyl, tetahydropyranyl, imidazolyl, tetrahydrothienyl, pyranyl, dioxanyl,
pyrrolyl, pyrimidinyl, pyrazinyl, thiazinyl, oxazolyi, purinyi, quinolinyl and isoquinolinyl.

As used herein, 'halogen’ or "Hal' refers to a member of the family of fluorine, chlorine,
bromine or odine.

™)
As used herein, ‘acyl group’ refers to aliphatic and aromatic acyl groups and those (“
derived from hetsrocyclic compounds. For example, the acyl group may be a lower or
(C4-Cu)alkanoy! group such as formyl or acetyl, an aroyl group such as benzoyl or a
hatamcydip acyl group comprising one or more of the heteroatoms O, N and S, such
as the group
-C(O)-CH,—N O
As used hereln, 'stareoisomer’ is a general term used for all lsomers of individual
molecules that differ only In the orientation of their atoms In space. The term e
i

sterecisomer includes mirror image isomers (enantiomers), geometric_ (cis/trans or E/Z)
isomers, and isomers of compounds with more than one chiral center that are not
mitror images of one ancther (diasteraoisomers).

As used hereln, 'R" and 'S' are used as commonly used in organic chemistry to denote
specific configuration of a chiral center. The term 'R’ (rectus) refers to that configuration
of a chiral center with a clockwise relationship of group prioritles (highest to second
lowest) when viewed along the bond toward the lowest priority group. The term 'S’
(sinister) refera to that configuration of a chiral center with a counterclockwise
relationship of group priorities (highest to second lowest) when viewed along the bond
toward the lowest priority group. The priority of groups Is based upon eequence rules
whereln prioritization Is first based on atomic number (In order of decreasing atomic
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number). A listing and discussion of priorities is contained in Stersochemistry of -
Organic Compounds, Emest L. Ellel, Samuel H. Wilen and Lewis N. Mander, editors,
Wiley-Interscience, John Wiley & Sons, Inc., New York, 1964,

In addition to the (R)-{S) system, the older D-L. system may also be used herein to
denote absolute configuration, especially with reference to amino aclds. In thig system
a Fischer projection formula is oriented so that the number 1 carbon of the main chaln
Is at the top. The prefix ‘D' is used to represant the ahsolute configuration of the isomer
In which the functional (determing) group is on the right side of the carbon at the chiral
center and ‘L', that of the isomer in which It is on the left

As used herein, 'treat' or ‘treating’ means any treatment, including but not limited to,
alleviating symptoms, eliminating the causation of the symptoms either on a temporary
or permanent basls, or to preventing or slowing the appearance of symptoms and
progression of the named disease, disorder or condition.

As described hereln, the term "patient’ refers to a warm blooded animal such as a
mammal which Is afflicted with a particular disease, disorder or condition. it is explicitly
understood that guinea pigs, dogs, cats, rats, mice, horses, catlle, sheep, and humans
are examples of animals within the scope of the meaning of the term.

As used herein, the term ‘pharmaceutically acceptable salt’ is intended to apply to any
salt, whether previously known or future discovered, that is used by one skilled in the
art that is a non-toxic organic or inorganic addition salt which is suitable for use as a
pharmaceutical. lllustrative bases which form sultable salts include alkalt metal or
alkaline-earth metal hydroxides such as sodium, potassium, calcium or magnesium
hydroxides; ammonia and aliphatic, cyclic or aromatic amines such as methylamine,
dimethylamine, triethylamine, diethylamine, Isopropyidiethylamine, pyridine and
picoline. lllustrative aclds which form sultable salts include inorganic aclds such as, for
example, hydrochloric, hydrobromic, sutfuric, phosphoric and like acids, and organic
carboxylic acids such as, for example, acetic, propionic, glycollc, lactic, pyruvic,

13
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malonic, succinic, fumaric, malic, tartaric, citric, ascorbic, malelc, hydroxymaleic and
dihydroxymalelc, benzoic, phenylacetic, 4-aminobenzoic, 4-hydroxybenzolic,

anthranllic, cinnamlc, salicylic, 4-aminosalicylic, 2-phenoxybenzoic, 2-acetoxybenzoic,
mandellc and like acids, and organic sulfonic acids such as methanesulfonic and p- .
toluenesulfonic ackis.

As used hereln, ‘pharmaceutical carrier’ refers to known pharmaceutical exciplents

useful in formulating pharmaceutically active compounds for administration, and which

are substantially nontoxic and nonsensitizing under conditions of use. The exact (-..E
proportion of these exciplents is determined by the solubllity and chemical properties of

the active compound, the chosen route of administration as well as standard
pharmaceutical practice.

CHEMICAL SYNTHESES
Compounds according to the present invention may be prepared as follows.

The tricyclic moiety of the compounds of the formula | may be prepared utilizing
procedures and techniques well known and appreciated by one of ordinary skill In the
art. U.S. patent 5,430,145 describes examples of suitable procedures and the content
of this document Is incorporated hersin by reference. One such procedure, as
illustrated In Scheme A, Is described below:

©

Scheme A
1
‘ B,
B, — 1)yl chioride
etepa ppmN —
OH 2) COMe

OH (0) Ho"\/(cﬂl)n\/L

1 2 stepb 3
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Ry = COCHy, COPh
Rg = CHPh,

In step a, the appropriate phthalimide blocked (S)-phenylalanine derivative of structure
2 can be prepared by reacting the appropriate {(S)-phenylalanine derivative of structura
1 with phthalic anhydride in a sultable aprotic solvent, such as dimethytformamide.

in step b, the appropriate phthalimide blocked (S)-phenylalanine derivative of structure
2 can be convertsd to the corresponding acid chloride, then reacted with the
appropriate amino acld methyl ester of structure 3 in a coupling reaction. For exampie,
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the appropriate phthalimide blocked (S)-phenylalanine derivative of structure 2 can be
reacted with oxalyl chioride in a sultable aprotic solvent, such as methylene chioride.
The resulting acid chloride can then be coupled with the appropriate amino acid methyl
ester of structure 3 using a suitable base, such as N-methyimerpholine in a suitable
aprofic solvent, such as dimethylformamide, to give the appropriate 1-oxo-3-
phenylpropyl-amino acid methy! ester derivative of structure 4. -

In step c, the hydroxymethylene functionality of the appropriate 1-oxo-3-phenylpropyl-
amino acld methyl ester derivative of structure 4 can be oxidized to the appropriate

. aldehyde of structure 5 by oxidation techniques well known and appreciated In the art.

For example, the hydroxymethylene functionality of the appropriate 1-oxo-3-
phenyipropyl-amino acid methy! ester derivative of struciure 4 can be oxidized to the
appropriate aldehyde of structure 5 by means of a Swemn oxidation using oxalyl
chloride and dimethyisulfoxide in a suitable aprotic solvent, such as methylene
chloride.

In step d, the appropriate aidehyde of structure 5 can be cyclized to the appropriate
enamine of structure 6 by acid catalysis. For example, the appropriate aldehyde of
structure 5 can be cyclized to the appropriate enamine of structure 6 by treatment with
trifluoroacetic acid in a sultable aprotic solvent, such as methylene chioride.

_In step e, the appropriate enamine of structure 6 can be converted to the

comresponding tricyclic compound of structure 7 by an acid catalyzed Friedel-Crafts
reaction. For example, the appropriate enamine of structure 8 can be converted to the
corresponding tricyclic compound of structure 7 by treatment with a mixture of

trifluoromethane sulfonic acid and trifluoroacetic anhydride in a suitable aprotic solvent,
such as methylene chloride.

In step e, it may be necessary to reesterify the carboxy functionality due to the
conditions of the work-up. For example, treatment of the crude product with
bromodiphenyimethane in a sultable aprotic solvent, such as dimethyl-formamide
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along with a non-nucleophllic base, such as ceslum carbonate, may be used to give

- the corresponding diphenylmethyl ester.

in step f, the phthalimide protecting group of the appropriate tricyclic compound of
structure 7 can be removed using techniques and procedures well known in the art.
For example, the phthalimide protacting group of the appropriate tricyclic compound of
structure 7 can be removed using hydrazine monohydrate in a sultable protic solvent
such as methanol, to give the corresponding amino compound of structure 8.

In step g, the appropriate (S)-acetate compound of structure 10 can be prepared by
reacting the appropriate amino compound of structure 8 with the appropriate (S)-
acetate of structure 9. For example, the appropriate amino compound of structure 8
can be reacted with the appropriate (S)-acetate compound of structure 9 in the
presence of a coupling reagent such as EEDQ (1-ethoxycarbonyi-2-ethoxy-1,2-
dihydroquinoline), DCC (1,3-dicyclohexyicarbodiimide), or diethylcyanophosponate in a
suitable aprotic solvent, such as methylene chioride to give the appropriate (S)-acetoxy
oompound of structure 10.

In step h, the (S)-acetate functionality of the appropriate amide compound of structure
10 can be hydrolyzed to the corresponding (S)-alcohol of structure 11a with a base,

such as lithium hydroxide in a suitable solvent mixture, such as tetrahydrofuran and
ethanol,

In step |, the (S)-alcohol functionality of the appropriate amide compound of structure
11a can be converted to the corresponding (R)-thioacetate or (R)-thlobenzoate of
structure 12a. For example, the appropriate (S)-alcohol of structure 11a can be
treated with thiolacetic acid in a Mitsunobu reaction using triphenylphosphine and

DIAD (diisopropylazodicarboxylate) in a suitable aprotic solvent, such as
tetrahydrofuran.

In step , the (S)-alcohol functionality of the appropriate amide compound of structure
11a can be converted to the comesponding (R)-alcohol of structure 11b. For axample,

Q
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the appropriate (S)-alcohol of structure 11a can be treated with aceticacidina
Mitsunobu reaction using triphenylphosphine and DIAD in a sultabie aprotic solvent,
such as tetrahydrofuran. The resutting (R)-acetate can then be hydrolyzed with &
suitable base, such as lithium hydroxide.

In step k, the (R)-alcohol functionality of the éppmprlate amide compound of structure
11b can be converted to the coresponding (S)-thloacetate or (S)-thicbenzoate of
structure 12b. For example, the appropriate (R)-alcohol of structure 11b can be
treated with thiolacetic acid in a Mitsunobu reaction using triphenylphosphine and
DIAD in a suitable aprotic solvent, such as tetrahydrofuran.

As summarized in Table 1, the Ry and Rz groups on the compounds of structures 12a
and 12b can be manipulated using techniques and procedures well known and

appreciated by one of ordinary skill in the art to give the comesponding compounds of
structures 13a — 14a and 13b - 14b.

For example, the diphenylmethyl ester functionality of the appropriate compound of
structure 12a can be removed using triflucroacetic acid to give the appropriate
carboxylic acid compound of structure 13a. Similarly, the diphenylmethyl ester
functionallty of the appropriate compound of structure 12b can be removed using
trifluoroacetic acid to give the carboxyiic acld compound of structure 13b.

The (R)-thioacstate or (R)-thiobenzoate functionality of the appropriate compound of
structure 13a can be removed with lithium hydroxide in a suitable solvent mixiure such
as tetrahydrofuran and ethanol to give the appropriate (R)-thio compound of structure
14a. Similarly, the (S)-thicacetats or (S)-thiobenzoate functionality of the appropriate
compound of structure 13b can be removed with lithium hydroxide in a suitable solvent

mixiure such as tetrahydrofuran and ethanol to give the appropriate (S)-thioc compound
of structure 14b.
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TABLE 1
MANIPULATION OF Rs AND Rz '
Compound Ry Rz
13a and 13b | COCH; or COPh H
14a and 14b H H

Aﬁhwah the general procedures outlined in Scheme A show the preparation of the
compounds of the formula | wherein the group —~COOR; is of the (S)-configuration, the
compounds of the formula | wherein the group —COOR; is of the (R)-configuration may C-‘
be prepared by analogous procedures by substituting an appropriate (R)-amino acid

methyl ester for the (S§)-amino acid methyl ester of structure 3 in step b.

Starting materials for use in the general synthetic procedures outlined in Scheme A are
readily available to one of ordinary skill In the art For axample, certain (R)- and (S)-
carboxy acetate or benzoate starting materials of structure 9 can be prepared by
stereoselective reduction of the corresponding pyruvate compounds with alpine

boranes as described In J. Org. Chem. 47, 1606 (1982), J. Org. Chem. 49, 1316

(1984), and J. Am. Chem. Soc. 106, 1531 (1984), followed by treating the resulting

alcohol with acstic anhydride or benzoic anhydride to give the corresponding (R)- or
(S)-carboxy acetate or benzoate compounds of structure 8. O

Alternatively, certain tricyclic compounds of structure 7 may be prepared as described
in European patent application EP 248223 A.

The prasent inventlon provides a procass for the preparation of a compound of the
formula | above, comprising

reacting a compound of the formula il
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where Rz, X, B4 and B; are as previously defined and Hal Is halogen,

with a compound of the formula R{SH, where R, is a8 previously defined, in the
presence of a base, such as an alkali metal carbonate.

5 The present invention furthermore provides a process for the preparation of a
compound of the formula il, comprising reacting a compound of the formula [l

1

H,N H o

COR,

wherein Rz, X, B and B; are as previously defined with 2 compound of the formula IV

/Hal

V Neon "

10 where Hal is halogen.
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An alternative process for the preparation of a compound of the formula | according to
the present invention comprises reacting a compound of the formula Il

H %
H N H
0O m
(‘ Y
COR,
5 wherein Ry, X, B4 and B; are as previously defined, with a compound of the

formula V

Ko

10 wherein R Is as previously defined.

In the latter process, the appropriate amino compound of the formula lil may be G
reacted with the appropriate (S)- or (R)-thioacetate of the formula V to give the

corresponding (S)- or (R)-thioacetate, respectively, of the formula ! as described
15  previously in Scheme A, step g.

Scheme B provides another general synthetic procedure for preparing compounds of
the formula 1.
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Scheme B

R,SH 35
stepb

Ry = COCHjs, COPh
X =0, S, NH or (CHz),

n=0or1

In step a, the appropriate amino compound of structure 28 wherein X is O, S, NH or
(CHz)» wherein n Is 0 or 1 is reacted with the appropriate (R)-bromoacid of structure 33
to give the corresponding (R)-bromoamide compound of structure 34 wherein X is O,
S, NH or (CHz), wherein n Is 0 or 1 under simllar conditions as described previously in
Scheme A, step g.

Altemnatively, the appropriate amino compound of structure 28 wherein X Is O, S, NH

r (CHz2)» whereln n is 0 or 1 is reacted with the appropriate {(S)-bromoacid to give the
corresponding (S)-bromoamide wherein X Is O, S, NH or (CHz), whereln nls Q or 1 or
the appropriate amino compound of structure 28 whereln X is O, S, NH or (CHz),

18
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wherein n Is 0.or 1 is reacted with the appropriate enantiomeric mixture of the
bromoacid to give the corresponding diasterecisomeric mixture of the bromoamide
wherein X is O, S, NH or (CH2), wherein n Is 0 or 1 as described previously in Scheme
A, step g.

In step b, the (R)-bromo functionallty of the appropriate (R)-bromoamide compound of
structure 34 wherein X is 0O, S, NH or (CHg), wherein n is 0 or 1 is converted to the
corresponding (S)-thicacetate or ( S)-thiobenzoats of structure 36, wherein X Is O, S,
NH or (CH3), wherein n Is 0 or 1.

Albemaﬂvel}. the (S)-bromo functionality of the appropriate (S)-bromoamide wherein X Q
Is O, 8, NH or (CHz), whereinnis 0 or 1 is converted to the corresponding (R)-
thioacetate or (R)-thiobenzoate wherein X is O, S, NH or (CH2), wherein n is 0 or 1.

For example, the appropriate (R)-bromoamide compound of structure 34 wherein X is

0, 8, NH or (CH2), whereln n Is 0 or. 1 is reacted with thiolacetic acid or thiolbenzoic

acld of structure 35 In the presence of a base, such as cesium or sodium carbonate.

“The reactants are typlcally contacted in a sultable organic solvent such as a mixture of
dimethyiformamide and tetrahydrofuran. The reactants are typically stired together at
room temperature for a period of time ranging from 1 to 8 hours. The resulting (S)-
thioacetats or (S)-thiobenzoate of structure 36 wherein X is O, S, NH or (CHz), whersin

nIs 0 or 1 is recovered from the reaction zone by extractive methods asls knownn (™
the art. It may be purified by chromatography. '

Alternatively, the bromo funclionality of the appropriate diastereclsomeric mixture of
the bromoamides described supra wherein X Is O, S, NH or (CHz), wherein n is 0 or 1
is converted to the cormesponding diasterecisomeric mixture of thioacetate or
thlobenzoate compounds wherein X is O, S, NH or {CH2), whereinnis 0 or 1.

Although Scheme B provides for the preparation of compounds of formula | whereln
the tricyclic molety has a 4-carboxy functionality of the (S)-configuration when for
example X is -CH, the compounds of formula | whereln the carboxy functionallty is of
the (R)-configuration may be prepared by substituting the appropriate (4R)-carboxy
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amino compound for the amino compound of structure 28 whose preparation ls
described in Scheme A. '

EXPERIMENTAL

The foﬁowlng Examples present typical syntheses as described In Scheme B. These
Examples are understood to be fllustrative only and are not intended to limit the scope
of the present invention in any way. As used hereln, the following terms have the
indicated meanings: ‘g’ refers to grams; ‘mmol’ refers o millimoles; ‘ml’ refers to
millilitres; “°C’ refers to degrees Celsius.

Example 1
Preparation of (R)-2-Bromo-3-methylbutanoic acid (structure 33)

To a cooled solution of D-valine (12.7g, 100 mmol) In 100mi 2.5N sulfuric acid and 49
%HBr (33g, 200 mmol) at —10°C was added sodium nitrite (6.90 g, 100 mmol) in 50 m!
water over a period of 30 minutes. Stiring between ~5°C and —10°C was maintained
for en additlonal 3 hours. The reaction mixture was exiracted with 2 x 150ml of
methylene chlorlde, dried over MgSO, and concentrated to give a light amber oil (9.7
g, 50 %, 53.6 mmol).

Example 2

Preparation of [4S-[4a,7a(S),12bp]}-7-[[2(S)-acetyithlo-3-methyl-1-oxobutyllamino}-

1,2,3,4,6,7,8,12b-octahydro-6-oxo-pyrido[2, 1a][2]benzazepine-4-carbaxylic acid,
diphenyimethyl ester . .

Scheme B, step a: [4S-[4a,7a(S),12bp]}-7- [[2(R}-bromo-3-methyi-1-oxobutylJamino}-
1,2,3,4.6,7.8,12b-octahydro-8-oxo0-pyrido[2, 1a][2]benzazepine-4-carboxylic acid,
diphenylmethyl ester

(R)-2-Bromo-3-methylbutanoic acid (800 mg, 5.0 mmol) and [4S-[4a,7a(S),12bB]}-7-
(amino)-1,2,3,4,6,7,8,12b-octahydro-8-oxo-pyrido[2, 1al{2]benzazepine-4-carboxylic
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. acid, diphenyimethyl ester (1.76 g, 4.0 mmol) were dissolved in dry methyiene chioride

(5 mi) and treated with EDC (1.0 g, 5.0 mmol) at 25°C for 2 hours. After 18 hours only
a trace of [4S{4a,7a(S),12bp]}-7-(amino)-1,2,3,4,6,7,8,12b-octahydro-6-oxo-
pyrido[2,1 é][Z]benzazepInH—carboxyllc acld, diphenylmethyl ester remained. The
mixture was diluted with methylene chioride (75 mi), washed with 10% hydrochloric
acld and saturated with sodlum hydrogen carbonate. The mixture was then dried
{MgS0.), concentrated in vacuo and purified by flash chromatography to give the title
compound (CsaHsN204Br) (2.4 g, 4.0 mmol)

Scheme B, step b: [4S-{4a,7a(S),12bp]}-7-[[2(S }-acstylthio-3-methyi-1-
oxobutylJaminc]-1,2,3,4,6,7,8,12b-octahydro-6-oxo-pyrido[2,1a][2]benzazepine-4-
carboiylic acid, diphenyimethy! ester

Thiolacetlc acid (456 mg, 8.0 mmol) and ceslum carbonate (325.8 mg, 3.0 mmol) were
dissolved In methanol (5 ml) under a nitrogen atmosphere and evaporated to dryness.
The evaporated product from step a (4.0 mmol), dissolved in 5 ml of dry
dimethytformamide, was added to the mixture followed by stirting under a nitrogen
atmosphere for 2 hours. The mixiure was partitioned betwesen ethy! acetate (100 mi)
and brine, washed with 10% HCI and saturated sodium hydrogen carbonate, dried
(MgSO0,), filtered and concentrated to give the crude product (2.2g) as a light yeliow
foam. The product was dissolved in methylene chloride and purified by
chromatography (25 % ethyl acetate/hexane) on 200 ml sllica using 20% ethyl acetate.
The fractions were combined and concentratad to give the title ester compound (2.15
9)

Example 3

Preparation of [4S-[4a,7a(S),12b]]-7-[[2(S)-acstylthio-3-methyi-1-oxobutyljamino}-
1,2,3.4,6,7,8,12b-octahydro-6-oxo-pyrido[2, 1a][2]benzazepine-4-carboxylic acld.
The crude product produced in Example 2 (3.5 mmol) was dissolved in methylene

chioride (6.0 ml) and anisols (1.0 ml), cooled to =50°C and treated with trifiuvoroacetic
acld (6.0 ml). The mixture was allowed to warm to 25°C, stirred for 2 hours,

<
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concentrated In vacuo and purified by chromatography (1:1 ethyl acetate/hexane plus
1% acetic acid) to give the title compound.

Molecular Weight = 432.54
Molecular Formula = CxH2sN20sS

H- and *C- NMR data for MDL107688 (DMSO-ds, 300K, numbering not according to
IUPAC rules)

Position *C (ppm) H (ppm)
1 171.79 -
1-COOR - 12.07
2 50.53 490 m
3 24,98 2.21m, 1.69m
4 16.93 1.67m,1.67m
5 24.69 238m,1.92m
6 49.78 5.60
7 171.37 - -
8 48.10 5.60
9 35.60 3.22 dd, 2.97 dd
10 136.72 -
11 136.80 -
12 124.83 7.19d
13 12521 708t
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14 126.67 7.13t
15 130.10 7.07d
16 - 8.33d
17 169.11 -
18 53.82 4.12d
18 30.69 214 m
20* 20.18 . 0.68d
21* 19.20 0.84d
24 194.36 -
25 30.34 2.36 s

*: no clear differentiation between

position 20 and 21

Example 4

Preparation of [45-[4a,7a(S),12bp]l-7{[3-methyl-1-oxo-2(S)-thiobutyljJaminc}-
1.2,3.4,6,7.8,12b-octahydro-8-oxo-pyrido[2, 1a][2]benzazepine~4-carboxylic acid.

The product obtained in Example 3 (75 mg, 0.17 mmol) was dissolved In 1.0 mi of
degassed methanol under nitrogen atmosphers and treated with lithlum hydroxide (0.4

ml of a 1N solution). After stirring at 25°C for 1.5 hours, the solution was concentrated (“

in vacuo, diluted with water (2 ml) and acidified with hydrochloric acid (0.5 ml of a 1N
solution). The resultant product was filtered and vacuum dried to give the titie
compound as a white solid (55 mg, 0.14 mmol, 83%).
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Molecular Welght = 380.50
Molecular Formula = CagH2eN204S

. 'H- and 3C- NMR data for MDL108048 (DMSO-ds, 300K, numbering not according to

IUPAC rules)

Position | &(°C) | m 5(H) M Jew
(**c)
1 17186 | s - 1.68
2 5063 | d 498 |5.60,1.68
¢ 3 2504 | t |223, 168 |4.98,1.65
4 1700 | ¢ 1.65 | 4.98, 1.91, 1.68, (5.680)
5 2477 | t |2.38, 1.81 |5.60,1.65
8 4995 | d 560 |7.19,4.96, 1.01
7 17155 | s - |5.63,325,297
8 4789 | d 5.632 [3.25,2.97
) 3605 | t | 325,297 |7.07,563
10 136.86° | s - |3.25,2.97,5863, 7.19
11 13882 | s - 5.63, 7.08, 3.25, 2.97
12 12487 | d 7485 |7.13, 5.60, (3.25), (2.97)
- 13 12531 | d 7.084 |7.07, (3.25), (2.87)
= 14 | 12670 | d | 7427 |7.18
15 130.11 | d 7073 |7.08,3.25,2.87
18 NH - 8.30 |5.63
17 17129 | s = 18.30,3.33, 1.94
18 4885 | d 3.326 |1.94, 0.98, 0.94
19 3248 | d 1936 [3.33,0.89, 0.4
20 1932 | q 0.067 |0.94, 1.94, 3.33
21 2058 | q 0.944 [0.99, 1.94, 3.33
*: no dlear differentiation between position 20 and 21
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The compounds according to the present invention can be used to treat warm-blooded
animals or mammals, including mice, rats and humans, suffering from disease states
such as, but not limited to, hypertension, congestive heart failure, cardiac hypertrophy,

renal fallure, and/or ciirhosis.

An effectiva ACE and NEP Inhibltory amount of a compound of the formula | is an
amount which Is effective in inhibiting ACE and NEP which results, for exarnpls, in a
hypotensive effect.

An_effective ACE and NEP Inhibitory dose of a compound of the formula | can be

readily determined by the use of conventional techniques and by observing results ¢
btained under analogous circumstances. in determining the effective dose, a number

of factors are considered including, but not limited to: the specles of animal; the

animal's size, age and general health; the spacific disease Invoived; the degree of or

invoivemnent or the severity of the disease; the response of the individual patient; the

particular compound administered; the dose regimen selected; and the use of

" concomitant medication.

An effective dual ACE and NEP inhibitory amount of a compound of the formula | will
generally vary from about 0.01 milligram per kilogram body welght per day (mg/kg/day)

fo about 20 mg/kg/day. A dally dose of from about 0.1 mg/kg to about 10 mg/kg Is
preferred. ' €

In effecting treatment of a patient, compounds of Formula | can be administered In any
form or mode which makes the compound bloavallable In effective amounts, Inciuding
oral and parenteral routes. For example, the compound can be administered orally,
subcutaneously, Intramuscularly, intravenously, transdermally, Intranasally, rectally,
and the like. Oral administration Is generally preferred. One skilled in the art of
preparing formulations can readily select the proper form and mode of administration

depending upon the disease state to be treated, the stage of the disease, and other
relevant circumstances,
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FORMULATIONS

Compounds of formula | can be administered In the form of pharmaceutical
compositions or medicaments which are made by combining the compounds of
Formula | with pharmaceutically acceptable carrlers or excipients, the propor-tion and
nature of which are determined by the chosen route of administration, and standard
pharmaceutical practice.

The present invention provides pharmaceutical compositions comprising an effective
amount of a compound of Formula | In admixture or otherwise in assoclation with one
or more pharmaceutically acceptable carriers or excipients.

The pharmaceutical compositions or medicaments are prepared in a manner well
known In the pharmiaceutical art. The carrier may be a solid, seml-solid, or liquid
material which can serve as a vehicle or medium for the active Ingredient. Suitable
carriers or excipients are well known In the art. The pharmaceutical composition may
be adapted for oral or parental use and may be administered to the patient in the form
of tablets, capsules, supposliories, solutions, suspensions, or the like. Suitable
pharmaceutical castiers and formulation techniques are found in standard texts, such
as Remington: The Science and Practice of Pharmacy, 19™ edition, Volumes 1 and 2,
1995, Mack Publishing Co., Easton, Pennsyivania, U.S.A., which is herein
incorporated by reference.

The pharmaceutical compositions may be administered orally, for example, with an
inert dliluent or with an edibie carrier. They may be enclosed in gelatine capsules or
compressed into tablets. For the purpose of oral therapeutic administration, the
compounds of Formula | may be incorporated with exclplents and used In the form of
tablets, troches, capsules, ellxirs, suspensions, syrups, wafers, chewing gums and the
like. These preparations should contain at least 4 % of the compound of Formula |, the
active ingredient, but may be varied depending upon the particular form and may
conveniently be between 4% to about 70% of the welght of the unit. The amount of the
active ingredient present in compositions is such that a unit dosage form sultable for
administration will be obtained.
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The tablets, pllis, capsules, troches and the like may also contaln one or more of the
following adjuvants: binders, such as microcrystalline cellulose, gum tragacanth or

- gelatine; excipients, such as starch or lactose, disintegrating agents such as alginic

acid, Primojei®, com starch and the like; lubricants, such as magnesium stearate or
Sterotex®; glidants, such as colloidal silicon dioxide; and swestening agents, such as
sucrose or saccharin may be added or flavouring agents, such as peppermint, methyl
salicylate or orange flavouring. When the dosage unit form is a capsule, it may
contaln, in addition to materials of the above type, a liquid carrier such as polyethylene
glycol or a fatty oil. Other dosage unit forms may contain other various materials which
modify the physical form of the dosage unit, for example, as coatings. Thus, tablets or
pills may be coated with sugar, shellac, or other enteric coating agents. A syrup may
contaln, In addltion to the active Ingredient, sucrose as a sweetening agent and certaln
preservatives, dyes and colourings and flavours. Materials used in preparing these

various compositions should be pharmaceutically pure and non toxic in the amounts
used.

For the purpose of parenteral administration, the compounds of Formula | may be
incorporated Into a solution or suspension. These preparations should contain at least
0.“% of a compound of the invention, but may be varled to be between 0.1 and about
50% of the weight thereof. The amount of the active Ingredient present in such
compositions ls such that a suitable dosage wili be obtained.

The solutions or sugspensions may also include one or more of the following adjuvants:
sterlle diluents such as water for injection, saline solution, fixed olls, polyethylene
glycols, glycerine, propylene glycol or other synthetic solvents; antibacterial agents
such as benzyl alcohol or methyl paraben; antioxidants such as ascorbic acid or
sodium biaulfite, chelating agents such as ethylene diaminetetraacetic acld; buffers
such as acstates, citrates or phosphates and agents for the adjustment of tonicity such
as sodium chioride or dextrose. The parenteral preparation can be enclosed in
ampules, disposable syringes or multiple dose vials made of glass or plastic.

O

o

'
i



15

€X 2

WO 02/083671 PCT/EP02003668

27

It s, of course, understood that the compounds of Formula | may exist in a variety of
isomeric configurations Including structural as well as stersoisomers. It Is further
understood that the present invention encompasses those compounds of Formula | in
each of their various structural anti stereoisomeric configurations as individual Isomers
and as mixtures of isomers.

Blological Methods and Results

The new compounds of the formula | have long-asting, intensive hypotensive action.
Moreover, in patients with heart fallure the compounds of the formuia | increase -
cardlac output, decrease Left Ventricular End Diastollc Pressure (LVEDP) and
increase coronary flow. The exceptionally powerful activity of the compounds

according to the formula 1 is demonstrated by the pharmacological data summarized in
Figure 1.

The results In Figure 1 show that there s a significantly improved reduction of mean
arterial blood pressure (MAP) at each.of the administered doses in comparison to the
same oral dose of MDL 100 240.

Data obtained from congestive heart fallure models in rats also showed the
compounds of the formula | to have significant beneficial effects on cardiac function in
comparison to known compounds. For example, in studies In which MDL 100 240 and
MDL 107 688 were tested in rats with heart fallure, similar efficacy was found when
MDL 107 688 was used at half the dose of MDL 100 240.

23
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What is claimed Is

1. A oompound of the formula I

wherein
R, is hydrogen, -CH20C(O)C(CHs)h, or an acyl group;

Rz is hydrogen, ~-CH20-C{O)C(CHs)s, & C-Cs-alkyl, aryl, aryl-(C-Cq-alkyi), or
diphenylmethyl;

X Is <(CH2), whereln n Is an integer 0 or 1, -S- , ~O-,

//0
R3 —R4
P
«N- or -N-

wherein R; is hydrogen, a C4-C4-alkyl, arvl, or aryl-(C4-Cs-alkyl), and R, is —CFs3,
C1-Cio-tilkyl, aryl, or aryl-{(C¢-Cy-alkyl);

B4 and B; are each Independently hydrogen, hydroxy, or -ORs, wherein Rg is C+-Cy-
aliyl, aryl, or aryl{C1-C,-alkyl), o, where B; and B, are attached to adjacent carbon
atoms, B4 and Bz can be taken together with said adjacent carbon atoms to form a
benzene ring or methylenadioxy;
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or its pharmacsutically acceptable salts or sterecisomers thereof.

2.

3.

10.

The compound according to claim 1 wherein By and B, are hydrogen.
The compound according to claim 2 whereln X is {CHz), and n s 1.
The compound according to claim 3 wherein Ry Is acetyl or hydrogen.

The compound according to claim 4 whereln the compound is [4S-

[4a.,7a(S), 12bp]}-7-[[2(R)-acetyithio-3-methyl-1-oxobutyllamino]-
1.2,3,4,6,7,8,12b-octahydro-8-oxo-pyrido[2, 1 a][2)benzazepine-4-carboxylic acld,
diphenyimethyl ester.

The compound according to claim 4 wherein the compound Is [4S-
[4a,7a(S),12bpT}7-12(S )-acetyithio-3-methyl-1-oxobutyljaminoj-
1.2,3,4,6,7,8,12b-octahydro-6-oxo-pyrido[2,1a][2]lbenzazepine-4-carboxylic acid,
diphenylmethyt ester.

The compound according to claim 4 wherein the compound is [4S-
[4a,7a(S),12bR]]-7-[3-methyl-1-ox0-2(R)-thiabutyl]lamino}-1,2,3,4,6,7.8,12b-

" octahydro-8-oxo-pyridof2, 1a][2]benzazepine-4-carboxylic acld, diphenyimethyl

aster.

The compound according to claim 4 wherein the compound is [4S-
[4a,7a(S),12bB]}-7-[[3-methyl-1-oxo-2(S }-thiobutylJamino]-1,2,3.4,6,7,8,12b-
octahydro-8-oxo-pyrido]2, 1a][2]benzazepine-4-carboxylic acid, diphenyimethyl
ester.

The compound according to claim 4 wherein Rz Is hydroﬁen.

The compound according to claim 9 wherein the compound is [4S-
[4a,7a(S),12bB]1-7{[2(R)-acetylthio-3-methyl-1-oxobutyllamino}-
1.2,3,4,8,7,8,12b-octahydro-8-oxo-pyrido[2, 1a]{2]benzazepine-4-carboxylic acid.
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The compound according to clalm 8 wherein the compound Is [4S-
[4a,7a(S),12bp]-7-[2(S)-acetylthio-3-methyl-1-oxobutyllaminc}-
1.2,3,4.6,7.8,1 gb-octahydm-e-om-pyddo[Z.1a][2]benzazepine-4-carboxyllc acid.

The compound according to claim 9 whereln the compound Is [45-
[4a,7a(S), 12bp]}-7-[[3-methyl-1-ox0-2(R)-thiobutyijaminc]-1,2,3,4,6,7,8,12b-
octahydro-8-oxo-pyrido[2, 1a][2]benzazepine-4-carboxylic acld.

The compound according to claim 9 wherein the compound Is [4S-
[4a,7a(S),12bp]}-7-[[3-methyl-1-0x0-2(S)-thiobutyljJamino}-1,2,3.4,6,7.8,12b- C}
octahydro-8-oxo-pyrido[2, 1a]{2]benzazepine-4-carboxylic acld.

A process for the preparation of a compound of the formula |

X
N 1
/‘\]iﬁ r
(o]

wherein C‘

R is hydrogen, -CH;OC(O)C(CHgs)s, or an acy! group;

Rz Is hydrogen, -CH20~C(O)C(CHs)s, a C1-Cs-alkyl, aryl, aryl<(C+-Cq-alkyl), or
diphenylmethyi;

X Is <{CHy), wherein n Is an integer0 or 1, -S-, ~O-,
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whereln Ry is hydrogen, a C+-Cs-alkyi, aryl, or aryl-(Cs-C4-alkyl), and R, is —CF3,
C+-Cypalkyi, aryl, or aryl-(C+-C-alkyl);

B4 and B2 are each independently hydrogen, hydroxy, or -ORs, wherein Rs Is C1-Cs-
alkyl, aryl, or aryl-(C+-C4-alkyl), or, where B; and B; are attached to adjacent carbon

5 atoms, Bs and B2 can be taken together with said adjacent carbon atoms to fom a
benzene ring or methylenedloxy;

comprising the step of reacting a compound of the formula |l

N
N
HaIHOIl
0“7 “OR,

wherein Hal is halogen,

10  with a compound of the formula R{SH, wherein Ry Is as previously defined, In the
presence of a base.’

15. A process for the preparation of a compound of the formula II:

wherein

15 Ry is hydrogen, -CH,OC(O)C(CHs)s, or an acyl group;
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Rz is hydrogen, -CH20-C(O)C(CHa)s, a C1-Cy-alkyl, arvl, aryl{C+-C4-alkyl), or
diphenyimethyl; _

X |s <(CHz), wherein n Is an integer 0 or 1, -8- , -O-,

(o)
/
o
-N- or -N-
: ("
5 wherein R Is hydrogen, a C+-C-alkyl, aryl, or aryl{C4-C4-alkyl), and Ryls -
CFj, C1-Cqo-alkyl, aryl, or aryl-(C4-C-alkyl);

B+ and B; are each Independently hydrogen, hydroxy, or -ORs, wherein Rs is C1-Cy-

alkyl, aryl, or aryl-(C+-C-alkyl), or, where B, and B, are attached to adjacent carbon

atoms, By and B2 can be taken together with sald adjacent carbon atoms to form a
10 benzene ring or methylenedioxy;

comprising the step of reacting a compound of the formula 1li

CO.R,

wherein Rz, X, B4 and B, are as previously defined
with a compound of the formula IV

/Hal

7 N "

15
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16.

17.

18.

19.

20.

33

wherein Hal is halogen.

A method of treating a cardlovascular diseese condltion comprising
administering to a patient in need of treatment thereof a therapeutically effective
angiotensin converting enzyme and neutral endopeptidase inhibltory amount of
a compound according to claim 1.

The method according to claim 16 wherein the disease condition Is .
hypertension.

The method according to claim 16 wherein the disease condltion is congestive
heart fallure. )

A phamaceutical composiltion comprising one or more compounds as set forth
in claim1 and a pharmaceutically acceptable carrier.

A method for the preparation of a pharmaceutical composition comprising the
step of combining one or more of the compounds as set forth in claim 1 with a
pharmaceutically acceptable carrier.
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Dose-Dependent Blood Pressure Reduction in SHR after oral
MDL 107 688 and MDL 100 240 - Telemetric Measurement

=
{

)
o
]

MAP (mmHg)
=

-60 - ~4712
Basal Value: 156 mmHg
'80 T || |
3 10 30
(mg/kg p.o.)
n=6 / Group
*p<0.05 vs Basal Value
#p<0.05 vs MDL 100 240

E=8 MDL 107 688 is [4S-[4a, 7a(S), 12bp]]-7-[[2(S)-acetyithio-3-methyl-
1-oxobutyl]amino]-1,2,3,4,6,7,8,12b-octahydro-6-oxo-pyrido[2,1a] {2]
benzazepine-4-carboxylic acid.

MDL 100 240 is [4S-[4a, 7a.(S), 12bp]]-7-[(1-ox0-2(S)-acetyithio-3-
phenylpropyl) amino]-1,2,3,4,6,7,8,12b-octahydro-6-oxo-pyrido2, 1a]
[2]benzazepine-4-carboxylic acid.
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Derivados de mercaptoacetilamida, procedimiento para su preparacién y su
uso

Esta solicitud reivindica el beneficlo de la salicitud provisional US N° 60/283,305,
presentada el 12 de abril de 2001.

ANTECEDENTES DE LA INVENCION
1. Campo de la invencién:

La presente Invencion se refiere a nuevos compuestos que poseen tanto actividad
inhibidora de la enzZima convertidora de angiotensina, como actividad Inhibidora de la
endopeptidasa neutra, y a métodos para preparar dichos compuestos. La presente
invenclén se reflere asimismo a composiciones farmacéuticas que contienen dichos
compuestos inhibidores dobles o sus sales farmacéuticamente aceptables y a su uso en
la fabricacion de medicamentos.

2. Descripclén de la técnica:

La enzima convertidora de angiotansina (ECA) es una peptidil dipeptidasa que
cataliza la conversién de angiotensina | en angiotensina Il. La angiotensina Il es un
vasoconstrictor que estimula también la secrecién de aldosterona por la corteza adrenal.
La inhibicién de la ECA evita tanto la conversién de angiotensina | en angiotensina I,
como el metabolismo de la bradiquinina, produciendo concentraciones de anglotensina Il
y aldosterona circulantes reducidas y concentraciones de bradiquinina circulante
incrementadas. Ademas de estos camblos neurohormonales, se observan reduccionee de
la resistencia periférica y de |a presién sanguinea, especialmente en individuos con renina
circulante elevada. Otros efectos farmacoldgicos asoclados con la inhibicion de la ECA
incluyen la regresién de la hiperirofia ventricular Izquierda, la mejora de las sefiales
clinicas de la insuficlencia cardiaca, y la reduccion de la mortalidad en pacientes con
insuficiencla cardiaca congestiva (ICC} o con disfuncion ventricular izquierda, tras un
infarto de miocardio.

La endopeptidasa neutra (EPN) es una enzima responsable del metabolismo del
péptido natriurético atrial (PNA). La Inhibicion de la EPN produce concentraciones de PNA
incrementadas, lo cual a su vez conduce a ia natriuresis, diuresis y reduccionaes del
volumen intravascular, el retomo venoso y la presién sanguinea. El PNA es liberado por
los miocitos atriales como respuesta a la tension atrial o al volumen Intravascular
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incrementado. Se ha demostrado que las concentraciones plasmaticas elevadas de PNA
consfituyen un mecanismo compensatorio potenclal en diversos estados patolégicos,
incluyendo la insuficlencla cardiaca congestiva, la Insuficiencla renal, la hipertension
esencial y la cirrosls.

La secreclon de PNA por los miocitos atriales causa vasodilataclon, diuresls,
natriuresis y la inhibiclon de la liberaclén de renina y de la secrecidn de aldosterona, En
contraposicion, la angiotensina || produce vasoconstriccion, reabsorcion de sodio y agua
y produccién de aldosterona. Estos dos sistemas hormonales interactGan de forma
reciproca 0 compensada, para mantener las respuestas vascular y hemodinadmica
fisioldgicas normales.

La patente de EE.UU. 5.430.145 describe derivados de mercaptoacetiiamida
triciclicos, Gtlles como Inhibidores de ECA y EPN. La presents Invencion se refiere a
compuestos especificos cubiertos por la memoria descriptiva genérica de la patente de
EE.UU. 5.430.155, que han mejorado sorprendentemente las propledades de ADME
(absorcién, distribucién, metabolismo y excrecién) sobre los compuestos ejemplificados
en aquélla.

SUMARIO DE LA INVENCION

Consecuentements, la presente invencion proporciona un compuesto de formula §;

en la que

R, es hidrdgeno, -CHOC{O)C(CH;), © un grupo aclio;

Rz es hidrogeno; -CHO-C(O)YC{CHy)s; un alquile C4-C,; arilo, arll-(alquilo Cy-Cy); ©
difeniimetiio;

X @8 -(CHz),, on la que n es un entero 0 ¢ 1, -8-, -O-,
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en la que R; es hidrégeno, un alquilo C,-C,, arilo o aril-(alquilo C,-C,) y R, 88 -CF3, alquilo
C4-C 10, arilo o aril-(alquilo C:-Cy);

B, y B2, son cada uno independientemente hidrégeno, hidroxilo, u -OR;, en la que Rs es
alquilo C4-C,, arlio o aril-(alquilo C;-C,), 0 en la que B, y B, estin unidos a 4tomos de
carbono adyacentes, pudiendo tomarse B, y Bz conjuntamente con dichos atomos de
carbono adyacentes para formar un anillo de benceno o metilendioxi.

En una realizacién, la presente invencién proporciona un compuesto de formula i,
en la que R, es acetilo. En ofra realizacién, la presente invencién proporciona un
compuesto de formula |, en la que R, es hidrogeno. En una realizacién adicional, la
presente invencion proporciona un compuesto de férmula I, en la que R es hidrogeno. En
otra realizacion adicional, la presente invencién proporciona un compuesto de férmula |,
en la que B, y/o B, son hidrégeno. En aln otra realizacién adicional, la presente invencion
proporciona un compuesto de férmula |, en la que X es -CHa.

En una reallzacién, la presents invencion proporciona un compuesto de formula A

N 1A
N
0
SR, 0% “OH

en la que R, es acetilo o hidrégeno.
La estructura de realizaciones preferidas segin la presente invencién son
compuestos de fdormulas IB y IC que figuran a continuaclén:
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Los compuestos de férmula i, inciuldos compuestos de fdrmulas (A, IB y IC, son
especiaiments Gtiles como Inhibldores dobles de la ECA y la EPN.

Consecuenternents, la presentea Invencidbn proporciona una composicion
farmacéutica que comprende una cantidad inhibidora efectiva de la ECA y/o la EPN, de un
compuesto de fdrmula | mezclado o asociado de otro modo con uno o més vehiculos o
excipientes farmacéuticamente aceptables.

DESCRIPCION DETALLADA DE LA INVENCION

Tal y como se usa aqul, el término “alquilc C+-C," se refiere a una cadena
hidrocarbonada monovalents, {ineal o ramificada, de uno, dos, tres o cuatro 4tomos de
carbono e incluye grupos metiio, etilo, proplio, isopropilo, n-butilo, isobutilo, butilo terciario
y similares. El tdrmino “aiqullo C,+-C4o" se reflere a una cadena hidrocarbonada saturada,
monovalente, lineat o ramificada, de uno a diez &tomos de carbono e incluye grupos
metilo, etllo, propilo, isopropilo, n-butilo, isobutilo, butllo tenciario, pentilo, isopentilo,
hexilo, 2,3-dimeti--2-butilo, heptllo, 2,2-dimetil-3-pentilo, 2-metil-2-hexilo, octilo, 4-metil-3-
heptilo y similares.

Tal y como se usa aqul "arilo® se refiere a un grupo fenilo o naftllo sin sustituir o
sustituido con uno a tres sustituyentes seleccionados del grupo formado por metilendiox,
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hidroxl, alcox] C,-C,, flior y cloro. Dentro del alcance del tdrmino "aril{alquilo C,-C,) estén
feniimetil(benciio), feniletilo, p-metoxibenclio, p-flucrobencilo y p-clorobencilo.

Tal y como se usa aqui, “alcoxi C,-C," se refiere a un sustituysnte monovalente
que esth formado por una cadena alquliica lineal o ramificada con 1 a 4 dtomos de
carbono unida a través de un é4tomo de oxigeno de un grupo éter y que tiene su enlace de
valencia llbre del oxigeno del grupo éter e incluye grupos metoxi, etoxi, propoxi,
isopropoxi, butoxl, sec-butoxi, terc-butoxi y similares.

Tal y como se usa aqul, "heterociclo” significa cualquier resto de anillo cerrado en
el que uno o mas de los tomos del anlllo son un elemento distinto del carbono e incluye,
pero no esti limitado a, los sigulentes: piperidinilo, piridinilo, Isoxazolilo, tetrahidrofuranilo,
plmolidinilo, morfolinilo, plperazinilo, bencimidazolilo, tiazolllo, tienllo, furanilo, indolilo, 1,3-
benzodioxolilo, tetrahidropiranilo, Imidazolilo, tetrahidrotienilo, piranilo, dioxanilo, plmoliio,
plrimidinilo, pirazinlie, tiazinlio, oxazolilo, purinilo, quinolinilo e isoquinalinlio.

Tal y como se usa aqul “halégeno® o "Hal" se refiere a un miembro de la familia del
fiGor, cloro, bromo o yodo.

Tal y como se usa aqul, "grupo acilo® se refiere a grupos aclio alifaticos y
aromaticos y a aquellos derivados de compuestos hetsrociclicos. Por ejemplo, el grupo
acilo puede ser un grupo alcanollo (Ci-C4) o inferior, como formllo o acetilo, un grupo
aroflo, como benzollo, o un grupo acilo heterociclico que comprende uno o més de los
hetero&tomos O, N y S, como el grupo

COCH~N O

Tat y como se usa aqul, "esterecisdémero® es tin thrmino general usado para todos
los Isdbmeros de moléculas individuales que difieren s6lo en la orientacion de sus dtomos
en el espacio. El término esterecisémero inciuye isémeros especuiares (enantiomeros),
jsbmeros geométricos (cis/trans o E/Z), e isdémeros de compuestos con més de un centro
quiral, que no son imégenes especulares entra sl (diastereoisémeros).

Tal y como se usan aqul, *R" y "S" 88 usan como se usan nommaimente en
quimica orgénica para indicar la configuracién especifica de un centro quiral. El tdrmino
"R" (derecha) se reflere a la configuracion de un centro quiral con una relacién de las
prioridades de grupo en la direccién de las agujas del reloj {de |la mas elevada a la
segunda més baja), cuendo se miran a lo largo del enlace hacia el grupo de prioridad
Inferlor. El tdrmino *S*" (izquierda) se refiere a la configuracién de un centro quiral con una
relacion de las prioridades de grupo contrana a la direccion de las agujas del reloj (del
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més elevado al segundo més bajo) cuando se miran a lo largo del enlace hacla el grupo
de prioridad inferior. La prioridad de los grupos esta basada en reglas de sacuencia en las
que la prioridad se basa primero en el nimero atdmico (en orden de nimero atbmico
decreclents). Un listado y discusion de prioridades esta contenido en Stereochemistry of
Organic Compounds, Emest L. Eliel, Samuel H. Wilen y Lewis N. Mander, editores, Wiley-
Intersclence, John Wiley & Sons, Inc. Nueva York, 1964.

Ademés del sistema (R)-(8S), el sistema méas antiguo D-L se puede usar también
aqul para indlcar la configuracion absoluta, especlaiments en referencia a los
aminoécidos. En este sistema, una formula de proyeccién de Fischer se orienta de forma
que el carbono ntimero 1 de la cadena principal esté en la parte superior. El prefijo "D" se
usa para representar la configuracién absoluta del isdmero en el que el grupo funcional
(determinants) esta en el lado derecho del carbono del centro quiral y “L", para aquéila del
Isémero en el que el grupo funcional esta en la Izquierda.

Tal y como se usa aquf, el tdrmino *tratar” o “tratamiento® significa cualquier
tratamiento, incluyendo pero no limitado a paliar sintomas, eliminar la causalidad de los
sintomas bien de forma temporal o permanents, o evitar o ralentizar la aparicién de
sintomas y la progresién de la citada enfermedad, alteracién o estado.

Tal y como se usa aqul, el tdérmino "paciente” se reflere a un animal de sangre
caliente como un mamifero que esté aquejado de una enfermedad, alteracidn o estado
especifico. Se sobreentiende explicliamente que las cobayas, peros, gatos, ratas,
ratones, caballos, ganado vacuno, ganado ovino y seres humanos, son sjemplos de
animales incluidos en el alcance del significado del tdrmino.

Tal y como se usa aqui, la expresién "sal farmacéuticamente aceptable® quiere
decir que se aplica a cualquier sal, bien previaments conoclda o descubierta en el futuro,
que se usa por un técnico en la materia, que es una sal de adicién orgénica o Inorgénica,
atdxica, la cual es adecuada para uso como producto farmacéutico. Bases liustrativas que
forman sales adecuadas incluyen hidréxidos de metales alcalinos o alcalinotémeos como
hidréxidos de sodio, potasio, calcio © magnesio; amonlaco o aminas allfaticas, ciclicas o
aroméaticas, como metilamina, dimetilamina, trietilamina, dietilamina, Isopropildietilamina,
piridina y picolina. Acidos llustrativos que forman sales adecuadas incluyen #cidos
inorgénicos como, por ejemplo, &cido clorhidrico, bromhidrico, sulfarico, fosforico y
similares, y cidos carboxilicos orgénicos como, por ejemplo, &cldo acético, propiénico,
glicdlico, lactico, pirGvico, malénico, succinico, fumérico, maélico, tartarico, citrico,
ascorbico, maleico, hidroximalsico y dihidroximaleico, benzoico, fenilacético, 4-
aminobenanico, 4-hidroxibenzoico, antranilico, cindmico, salicilico, 4-aminosalicllico, 2-
fenoxibenzoico, 2-acetoxibenzoico, mandélico y similares, y acidos sulfdnicos orgéanicos,
como acidos metanosulfénicos y p-toluanosulfonicos.
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Tal y como se usa aqul, “vehiculo farmacéutico® se reflere a exciplentes
farmacéuticos conocidos, GOtiles en la formulacion de compuestos farmacéuticamente
activos para administracion, y que son précticamente atdxicos y no sensibllizantes bajo
las condiciones de uso. La proporcion exacta de estos exclpientes se determina mediants
la solubilidad y las propiedades quimicas del compuesto activo, la via de administracién
elegida, as! como la practica farmacéutica esténdar.

SINTESIS QUIMICA

Los compuestos seg(in la presents invencién se pueden preparar como sigue.

El resto ftriciclico de los compuestos de la formula | se puede preparar utilizando
procedimientos y tdcnicas bien conocidos y valorados por un téenico medio en la materia.
La patente de EE.UU. 5.430.145 describe ejemplos de procedimientos adecuados y el
contenido de este documento se incorpora aqul mediante referencia. Uno de tales
procedimientos, como e ilustra en el esquema A, se describe debajo:

Esquema A
1) cloruro de oxalilo
fase a
PrEN co Me
HO"V(G NH,
2 fase b 3



Oxidacion
fase c

Ciclacién
—
fase d




10

R1 = COCHs, COPh
Rz = CHPh,

En la fase a se puede preparar el aproplado derivado de (S)-fenilalanina
bloqueado con fialimida de estructura 2, haclendo reacclonar el derivado de (S)-
fenilalanina apropiado de estructura 1 con anhidrido ftélico en un disolvente aprético
adecuado, como dimetilformamida.

En la fase b, el derivado de (S)-fenilalanina aproplado bloqueado con flalimida de
estructura 2 se puede convertir en el comespondiente cloruro de acldo, a continuacion se
hace reaccionar con el éster metllico de aminoacido aproplado de estructura 3 en una
reacciéon de acoplamiento. Por ejemplo, el derivado de (S)-fenilalanina apropiado
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bloqueado con ftalimida de sstructura 2 se puede hacer reaccionar con cloruro de oxalilo
en un disolvente aprético adecuado, como cloruro de metileno. El cloruro de acido
resultants se puede acoplar a continuacién con el éster metilico de aminoécido apropiado
de esfructura 3 usando una base adecuada, como N-metilmorfolina en un disclvents
aprético adecuado, como dimetilformamida, para producir el derivado apropiado de éster
metllico de 1-oxo-3-fenilpropll-aminoécido de estructura 4.

En la fase c, la funcionalidad hidroximetileno del derivado aproplado de éster
metilico de 1-oxo-3-fenilpropll-aminoécido de estructura 4 se puede oxidar al aldehido
aproplado de estructura 5, mediants tcnicas de oxidacidn bien conacldas y valoradas en
la técnica. Por ejemplo, la funcionalidad hidroximetileno del derivado aproplado de éster
metilico de 1-oxo-3-fenilpropll-aminoécido de estructura 4, se puede oxidar al aldehido
apropiado de estructura 5 mediante una oxidacién de Swem usando cloruro de oxalllo y
dimetilsulféxido en un disolvente aprético adecuado, como cloruro de metileno.

En la fase d, el aldehido apropiado de estructura 5 se puede ciclar a la enamina
aproplada de estructura 6, mediante catélisis 4cida. Por ejemplo, el aldehido apropiado de
estructura 5 se puede ciclar a la enamina aproplada de estructura 8 mediante tratamiento
con écldo trifluoroacético en un disolvente aprético adecuado, como cloruro de metileno.

En la fase e, la enamina aproplada de estructura 6 se puede convertir en el
compuesto friciclico correspondiente de estructura 7, mediante una reaccion de Friedel-
Crafts catalizada por un acido. Por ejempio, la enamina apropiada de estructura 6 se
puede convertir en el compuesto triciclico cormespondients de estructura 7 mediante
tratamiento con una mezcla de écido trifluorometanasulfénico y anhidrido trifiucroacético,
en un disolvents aprético adecuado, como cloruro de metileno.

En la fase e puede ser necesario reesterificar la funclonalidad carboxilo, debido a
las condiciones del tratamlento. Por ejemplo, el tratamiento del producto bruto con
bromodifeniimetano en un disolvente aprético adecuado, como dimetil-formamida, Junto
con una base no nucledfila, como carbonato de cesio, se puede usar para producir el
comespondlents éster difenlimetilico.

£n la fase f, el grupo protector de ftalimida del compuesto tricicllco apropiado de
estructura 7 se puede eliminar utilizando técnicas y procedimientos bien conocidos en la
técnica. Por ejemplo, el grupo protector de ftalimida del compuesto triciclico aproplado de
aestructura 7 se puede eliminar usando monohidrato de hidracina en un disolvents prético
adecuado como metanol, para producir el compuesto amino comespondiente de
estructura 8.

En la fase g se puede preparar el compuesto (S)-acetato aproplado de estructura
10, haciendo reacclonar el compuesto amino apropiado de estructura 8 con el (S)-aceta-
to aproplado de estructura 9. Por ejemplo, el compuesto amino aproplado de estructura 8
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se puede hacer reacclonar con el compuesto (S)-acetato aproplado de estructura 9, en
presencia de un reactivo de acoplamiento, como EEDQ (1-etoxicarbonil-2-etoxi-1,2-
dihidroquinolina), DCC (1,3-diciclohexiicarbodiimida) o dietlicianofosfonato en un
disolventa aprético adecuado, como cloruro de metileno, para producir el compuesto (S)-
acetox apropiado de estructura 10.

En la fase h, la funcionalidad (S)-acetato del compuesto amida apropiado de
estructura 10 se puede hidrolizar al correspondients (S)-alcohol de estructura 11a conuna
base, como hidroxido de Iitic en una mezcla de disolventes adecuada, como
tetrahidrofuranc y etanol.

En la fase |, la funcionalidad (S)-alcohol del compuesto amida aproplado de
estructura 11a se puede convertir en el correspondients (R)-tioacetato o (R)-tiobenzoato
de estructura 12a. Por ejJemplo, el (S)-alcohol apropiado de estructura 11a se puede tratar
con &cido tiolacético en una reaccléon de Mitsunobu, usando trifenitfosfina y DIAD
(diisopropilazodicarboxilato) en un disolvente aprético adecuado, como tetrahidrofurano.

En la fase j, la funcionalidad (S)-alcohol del compuesto amida apropiado de
estructura 11a se puede convertir en el comespondients (R)-alcohol de estructura 11b. Por
ejemplo, el (S)-alcohol apropiado de esfructura 11a se puede tratar con écido acético en
una reaccion de Mitsunobu, usando frifenilfosfina y DIAD en un disolvente aprético
adecuado, como tetrahidrofurano. El (R)-acetato resultante se puede hidrolizar después
con una base adecuada, como hidréxido de litio.

En la fase k, la funcionalidad (R)-alcohol del compuesto amida aproplado de
estructura 11b se puede converiir en sl (S)-tioacetato o (S)-tiobenzoato comespondienta
de estructura 12b. Por ejemplo, el (R)-alcohol apropiado de estructura 11b se puede tra-
tar con écido tiolacético en una reaccién de Mitsunobu, usando trifeniifosfina y DIAD en
un disolvente aprético adecuado, como tetrahidrofurano.

Como se resume en la Tabla 1, los grupos R, y Ra en los compuestos de
estructuras 12a y 12b se pueden manipular utilizando técnicas y procedimientos bien
conocidos y valorados por el técnico medio en la materla, para producir los
comespondientes productos de estructuras 13a-14a y 13b-14b.

Por ejemplo, la funcionalidad éster difeniimetilico del compuesto aproplado de
estructura 12a se puede sliminar usando écido tifluoroacético, para producir el
compuesto de acido carboxilico apropiado de estructura 13a. De forma similar, la
funcionalidad éster difenlimetilico del compuesto apropiado de estructura 12b se puede
eliminar usando écido trifluoroacético para producir el compuesto de &cido carboxilico de
estructura 13b.

La funcionalidad (R)-ioacetato o (R)-tlobenzoato del compuesto apropiado de
estructura 13a se puede eliminar con hidréxido de litio en una mezcla disolvents
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adecuada, como tetrahidrofurano y etanol, para dar el compuesto (R)-tio aproplado de
estructura 14a. De forma simllar, la funcionalidad (S)-tloacetato o (S)-tiobenzoato del
compuesto aproplado de estructura 13b se puede eliminar con hidréxido de litio en una
mezcla disolvente adecuada, como tetrahidrofurano y etanol, para producir el compuesto
(S)-tio aproplado de estructura 14b.

TABLA 1
MANIPULACION DER; Y R;
Compuesto R4 Ra
13ay 13b COCH;3; o0 COPh H
14ay 14b H H

Aunque los procedimientos generales resumidos en el Esquema A muestran la
preparacién de los compuestos de formula | en los que el grupo -COOR; es de
configuracién (S), los compuestos de formula | en los que el grupo -COOR; es de
configuracion (R) se pueden preparar mediante procedimientos analogos, sustituyendo
ol (S)-éster metilico de aminoécldo por el (R)-8ster metilico de aminoécido de estructura
3enlafaseb.

Las materias primas para uso en los procedimientos sintéticos generales
resumidos en el Esquema A estén facilmente disponibles pama un técnico medio en la
materia. Por ejemplo, ciertas materias primas de (R) y (S)-carbox acetato o benzoato de
estructura 9 se pueden preparar medlante reduccién esterecselectiva de los compuestos
de piruvato comrespondientes con boranos de tipo alpino, como se describe en J. Org.
Chem. 47, 18086 (1982), J. Org. Chem. 49, 1316 (1984), y J. Am. Chem. Soc. 108, 1531
(1984), seguldo de tratamiento del alcohol resultante con anhlidrido acético o anhidrido
benzoico, para producir los compuestos (R)- o (S)carbox acetato o benzoato
comespondientes de estructura 9.

Altemnativaments, cierios compuestos triciclicos de estructura 7 se pueden
preparar como se describe en la solicltud de patente europea EP 248,223 A.

La presents invencién proporciona un procedimiento para la preparaclén de un
compuesto de fdrmula | anterior, que comprende:
hacer reaccionar un compuesto de férmuia Il
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en la que R, X, B, y B, son como se definleron previamente y Hal es halégeno,
con un compuesto de fdSrmula RSH, en la que R, as tal y como se definié previaments, en
presencia de una base, como un carbonato de metal alcalino.

La presente Invencién proporciona adicionalmente un procedimiento para la
preparacion de un compuesto de la formula |l, que comprende hacer reaccionar un
compuesto de férmula i

en la que R, X, B, y Bz son tal y como se definieron previamente, con un compuasto de
formula IV

/Hal

o "

en la que Hal es halégeno.
Un procedimlento altamativo para la preparacién de un compuesto de férmula |
seg(n la presente invencién comprende hacer reaccionar un compuesto de formula Ill
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CO,R,

en la que Ry, X, B, y B, son tal y como se definleron previamente, con un compuesto de
férmula V

SR,
Yc\co,H v

en la que R, es tal y como se definié anteriormente.

En el Gltimo procadimiento, el compuesto amino aproplado de férmula lll se puede
hacer reacclonar con el (S)- o (R)}-tioacetato aproplado de férmula V para producirel (S) o
(R)-tioacetato correspondiente, respectivamente, de formula I, como se describld
previamente en el Esquema A, fase g.

El Esquema B proporciona ofro procedimiento sintético general para preparar
compuestos de formula .
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Esquema B

Ry = COCH;3, COPh
X=0, 8, NH o (CHz),
n=001

En la fase a, el compuesto amino apropiado de estructura 28, enlaque Xes O, S,
NH o (CHg),, en la que n es 0 o 1, se hace reaccionar con el (R)-bromoécido aproplado de
estructura 33, para producir el compuesto (R)-bromoamida cormespondients, de estructura
34, en la que X e8s O, S, NH o {CH.),, en la que n es 0 o0 1, bajo condiclones similares a
las descritas previamente en el Esquema A, fase g.

Altemativaments, el compuesto amino apropiado de estructura 28, en laque X es
0, 8, NH o (CHz),, en la que n es 0 0 1, se hace reacclonar con el (S)-bromoécido
aproplado, para producir la (S)}-bromoamida comespondiente, en la que X es O, 8, NH o
(CH2). en la que n es 0 0 1, 0 el compuesto amino apropiado de estructura 28, en la que
X es 0,8, NH o (CHJ),, on la que n es 0 0 1, se hace reacclonar con la mezcla
enantiomérica apropiada del bromoéacido, para producir la mezcla dlasterecisémera
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comespondiente de la bromoamida, en la que Xes O, S, NH o (CHy),, enlaquenes0o
1, como se describid previamente en el Esquema A, fase g.

En la fase b, la funclionalidad (R)}-bromo del compuesto (R)-bromoamida apropiado
de estructura 34, en la que X 8 O, S, NH o (CHy),, en la que n es 0 o 1, sa convierts en el
(S)-tioacetato o (S)-iobanzoato correspondients de estructura 38, en la que Xes O, 8,
NH o (CHa),enlaquenesOo 1.

Altemativamente, la funcionalidad (S)-bromo de la (S)-bromoamida apropiada, en
Ia que X es O, S, NH o (CHz).. en la que n es 0 0 1, se convierte en el (R)-tioacetato o (R)-
tiobenzoato correspondiente, en el que X es O, S, NH o (CHy),,enlaquenes 0o 1.

Por ejemplo, el compuasto (R)}-bromoamida apropiado de esiructura 34, en la que
X es O, S, NH o (CH2),, en la que n es 0 o 1, se hace reacclonar con acldo ticlacético o
acido tiolbenzoico de estructura 35, en presencia de una base, como carbonato de cesloo
sodio. Los reaccionantes se ponen en contacto normalmente en un disolvente orgénico
adecuado, como una mezcla de dimetitformamida y tetrahidrofurano. Los reaccionantes
se agitan normaimente conjuntamente a temperatura ambients, durante un periodo de
tiempo que varia de 1 a B horas. El (S)-tioacetato o (S)-tiobenzoato resultants de
estructura 36, en la que X es O, S, NH o (CH.),, en la que n es 0 o 1, se recupera desde
la zona de reaccién madiante métodos extractivos, como se conoce en la técnica. Se
puede purificar mediante cromatografia.

Altemativamente, la funcionalldad bromo de la mezcia diastereclsémera apropiada
de bromoamidas descrita antes, an laque X es O, 8, NHo (CHz),.enlaquenas 00 1, se
convierte en la mezcla diasterecisdbmera correspondiente de compuestos tioacetato o
iobenzoato, en laque Xes O, S, NH o (CHz),,enlaquenes 0o 1.

Aunque el Esquema B proporciona la preparacion de compuestos de férmuila |, en
la que el resto triciclico tiene una funcionalidad 4-carboxilo de configuracion (8) cuando
por ejemplo X es -CHj, los compuestos de férmula |, en la que la funclonalidad carboxilo
es de configuracidn (R) se pueden preparar sustituyendo el compuesto (4R)-carboxdamino
aproplado por el compuesto amino de estructura 28, cuya preparacion se describe en el
Esquema A.

PARTE EXPERIMENTAL

Los siguientes Ejemplos presentan sintesis tipicas como se describen en el
Esquema B. Estos ejemplos se entienden sdlo como ilustrativos y no pretenden limitar de
ningin modo el alcance de la presente invencién. Tal y como se usan aqul, l0s sigulentes
términos tienen los significados indicados: “g" se reflere a gramoas; "mmol® se reflere a
milimoles; *mi° se refiere a mililitros; "*C" se reflere a grados Celsius.
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Ejemplo 1
Preparacion de acido (R)-2-bromo-3-metilbutanoico (estructura 33)

Se afiadié nitrito sddico (6,90 g, 100 mmol) en 50 ml de agua a una solucién
enfriada de D-valina (12,7 g, 100 mmol) en 100 ml de &cido sulfirico 2,5 N y HBr al 49%
(33 g, 200 mmol) a -10=C, durante un periodo de 30 minutos. Se mantuvo la agitacién
entre -52C y -10°C durante 3 horas adiclonales. La mazcla de reacclén se extrajo con 2 x
150 ml de cloruro de metlleno, se secd sobre MgSQ, y se concentrd para producir un
acelte ambar claro (8,7 g, 50%, 53,6 mmol).

Preparacién de éster difeniimetilico del acido [4S-{4a,7a(8),12bB]]-7-12(S)-acetiltio-
3-metil-1-oxobutiljamino}-1,2,3,4,6,7,8,12b-octahldro-6-oxo-pirido[2, 1a][2]benzazepina-4-
carboxilico

Esquema B, fase a: éster difenlimetilico de. acido [48-[4a,7e(S),12bB[}-7-{[2(R)-
bromo-3-metil-1-oxobutiljamino}-1,2,3,4,6,7,8,12b-octahidro-8-oxo-pirido[2,1a][2]ben-
zazepina-4-carboxllico

Se disolvieron acido (R)-2-bromo-3-metilbutanocico (800 mg, 5,0 mmol) y éster
difenlimetilico del &cido [4S-[4a,7a(S),12bp]}-7-(amino)-1,2,3,4,6,7,8,12b-octahidro-8-0xo0-
pirido[2, 1a][2]benzazepina-4-carboxilico (1,76 g, 4,0 mmol), en cloruro de metilenc seco
(5 ml) y se trataron con EDC (1,0 g, 5.0 mmol) a 25°C durante 2 horas. Tras 18 horas,
stlo quedaba una traza de éster difeniimetilico del acldo [4S-{4,7a(S),12b]}-7-(amino)-
1,2,3,4,6,7,8,12b-octahidro-6-oxo-pirildo[2, 1a][2]benzazepina-4-carboxllico. La mezcia se
diluyd con cloruro de metileno (75 mi), se lavé con acido clorhidrico al 10% y se saturd
con hidrégenocarbonato sédico. La mezcla se seco después (MgSO,), se concentrd al
vaclo y se purificé mediante cromatografia instanténea para producir el compuesto del
epigrafe (Ca3HisN204Br) (2,4 g, 4,0 mmol).

Esquema B, fase b: éster difeniimetilico del acido [43-{4a,7a(S),12bp]}-7{[2(S)-acetiltio-3-
metil-1-oxobutiljamino}-1,2.3.4.6,7.8,12b-octahldro-8-oxo-pirido[2, 1 a][2]benzazepina-4-
carboxlico.
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Se disolvieron acldo tiolacético (458 mg, 6,0 mmol) y carbonato de cesio (325 mg,
3.0 mmol) en metanol (5 ml) en atmésfera de nitrbgeno y se evaporaron hasta la
sequedad. El producio evaporado de la fase a (4,0 mmol), disuelio en 5 ml de
dimetitformamida seca, se afladié a la mezcla, seguido de agitacién en atmésfera de
nitrbgeno durante 2 horas. La mezcla se dividid entre acetato de efilo (100 ml) y salmuera,
se lavd con HC| al 10% e hidrégenocarbonato sédico saturado, se secd (MgS0,), filtrd y
concentrd para dar el producto bruto (2,2 g) en forma de una espuma amarilla clara. El
producto se disolvié en cloruro de metileno y se purificé medlante cromatografla (aceiato
de etllo al 25%/hexano) sobre 200 mi de sllice usando acetato de etilo al 20%. Las
fracciones se combinaron y concentraron para producir el compuesto éster del epigrafe
(2,15 g).

EJemplo 3

Preparacidn del é&cido [4S{4a,7a(S),12bp]-7-{I2(S)-acetiltio-3-metif-1-oxobu-
tilamino]-1,2,3.4,6,7.8,12b-octahidro-8-oxo-plrido[2, 1a][2]benzazepina-4-carboxilico

El producto bruto producido en el Ejemplo 2 (3,5 mmol) se disolvid en cloruro de
metileno (6,0 mmol) y anisol (1,0 ml), se enfri6 hasta -50°C y se tratd con écido
trifluoroacético (6,0 mi). La mezcia se dejé calentar hasta 25°C, se agitd durante 2 horas,
se concentrd al vacio y se purificd mediante cromatrografia (1:1 acetato de etilo/hexano
maés écido acético al 1%), para producir el compuesto del epigrafe.

Peso Molecular = 432,54
Férmula Molecular = CaaHNz05S

o¢8
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Los datos de 'H- y '*C-RMN para MDL 107688 (DMSO-d,, 300K, numeracidn no segin
las reglas de la IUPAC)

Posicién 2¢C (ppm) H (ppm)
1 174,79 -
1-COOH - 12,07
2 50,53 499 m
3 24,88 221m,1,69m
4 16,93 1,67m, 1,67 m
5 24 .69 238m,192m
6 49,78 5,60
7 171,37 -
8 48,10 5,60
) 35,60 3,22 dd, 2,97 dd
10 136,72 -
1 138,80 -
12 124,83 7.19d
13 125,21 7,08t
14 126,87 7,13t
15 130,10 7,07d
16 - 833d
17 169,11 -
18 53,82 412d
19 30,69 2,14 m
20" 20,18 099d
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21" 18,29 0,84d
24 184,36 -
25 30,34 2363

* : no hay diferenciacién clara entre

la posicién 20 y la 21

Ejemplo 4

Preparacion del dcldo [4S{4a,7a(S),12bp]l-7-{3-metil-1-0x0-2(S)-Hobutiflaminc]-
1.2,3,4,8,7,8,12b-octahldro-8-oxo-pirido[2, 1a][2]benzazepina-4-carboxlilico

El producto obtenido en el Ejemplo 3 (75 mg, 0,17 mmol) se disolvid en 1,0 mi de
metanol desgasificado en atmésfera de nitrégeno y se traté con hidréxido de litio (0,4 mi
de una solucion 1N). Tras agitacion a 25°C durante 1,5 horas, la solucién se concentrd al
vaclo, se diluyd con agua (2 ml) y se acldificd con écido clorhidrico (0,5 mi de una
solucién 1N). El producto resultants se filird y se sect al vaclo para producir el compuesto
del epigrafe en forma de un s6lido blanco (55 mg, 0,14 mmol, 83%).

H3
20 19
Hac 10
SH

Peso Molecular = 390,50
Fémula Molecular = CxH2N0.S

Datos de 'H- y "C-RMN para MDL 108048 (DMSO-d,, 300K, numeracién no segdn las
reglas de la IUPAC)
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Posicion A (YC) m 5('H) "Jex
(*C)

1 171,88 s - 1,68

2 50,63 d 4,98 5,60, 1,68

3 25,04 t 223,188 |4,98,1,65

4 17.00 t 1,65 4,98, 1,91, 1,68, (5,60)
5 24,77 t 238,191 |5,60,165

6 49,85 d 5,60 7,19, 4,98, 1,91

7 171,55 s - 5,83, 3,25, 2,97

8 47,89 d 5,632 3,25, 2,07

9 38,05 t 3,26,297 |7.07,5863

10 136,86* s - 3,25, 2,67, 5,63, 7,19
11 138,82* 8 - 5,83, 7,08, 3,25, 2,97
12 124,87 d 7.185 7.13, 5,60, (3,25), (2,97)
13 125,31 d 7.084 7,07, (3.25), (2,67)
14 128,70 d 7,127 7.19

15 130,11 d 7,073 7,08, 3,25, 2,97

16 NH - 8,30 5,63

17 171,20 s - 8,30, 3,33, 1,94

18 48,85 d 3,326 1,94, 0,98, 0,04

19 32,46 d 1,936 3,33, 0,99, 0,94
20 19,32 q 0,087 0,94, 1,94, 3,33
21 20,58 q 0,844 0,99, 1,94, 3,33

*: no hay diferencla clara entre la posicién 20 y la 21
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Los compuestos segin la presente invencién se pueden usar para tratar animales
de sangre callente o mamiferos, incluyendo ratones, ratas y seres humanos, que sufren
estados de enfermedad como, pero no limitados a, hipertensién, insuficlencia cardlaca
congestiva, hipertrofia cardiaca, Insuficiencia renal y/o clmosis.

Una cantidad inhibidora efectiva de la ECA y la EPN de un compuesto de formula |
és una cantidad que es efectiva para la inhibicién de la ECA y la EPN, lo cual produce, por
elemplo, un sfecto hipotensor.

Se puede determinar faclimente una dosis inhibidora efectiva de la ECA'y la EPN
de un compuesto de formula | mediante el uso de técnicas convencionales y observando
los resultados obtenidos bajo circunstancias anélogas. En la determinacién de la dosis
ofectiva, se consideran varios factores, incluyando, pero no limitados a: la especie del
animal; el tamafio, edad y salud general del animal; la enfermedad especifica Implicada; et
grado de implicacién o la gravedad de la enfermedad; la respuesta del pacients Individual;
el compuesto particular administrado; el régimen de dosificacién selecclonado; y el uso de
medicacién concomitante.

Una cantidad Inhibldora doble efectiva de la ECA y la EPN de un compuesto de
féormula | variard generaimente entre aproximadaments 0,01 miligramos por kllo de peso
corporal por dia (mg/kg/dia) hasta aproximadamente 20 mg/kg/dia. Se prefiare una dosis
diaria de entre aproximadamente 0,1 mg/kg y aproximadamente 10 mg/kg.

Al efectuar el tratamiento de un paciente, los compuestos de Férmula | se pueden
administrar en cualquler forma o modo que haga al compuesto biodisponible en
cantidades efectivas, incluyendo las vias oral y parenteral. Por ejemplo, el compuesto se
puede administrar por via oral, subcutdnea, intramuscular, intravenosa, transdérmica,
intranasal, rectal y simllares. Se prefiere generaimente la administracién oral. Un técnico
en la matseria de preparacién de formulaciones puede seleccionar faciiments la forma y
modo de administracién, dependiendo del estado de la enfermedad a tratar, la fase de la
enfermedad y otras circunstancias relevantes.

FORMULACIONES

Los compuestos de férmula | se pueden administrar en forma de composiciones
farmacéuticas o medicamentos que se fabrican combinando los compuestos de formula |
con vehiculos o exciplentes farmacéuticamente aceptables, cuya proporcién y naturaleza
determinan mediante la via de administracion elegida y la practica farmacéutica
estandar.

La presente invencién proporciona composiciones farmacéuticas que comprenden
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una cantidad efectiva de un compuesto de Formula |, mezclada o asociada de otra forma
con uno o més vehiculos o excipientes farmacéuticamente aceptables.

Las composiciones farmacéuticas o medicamentos se praparan de forma bien
conocida en la técnica farmacéutica. El veh{culo puede ser un material sélido, semi-sélido
o liquido que puede servir como vehiculo 0 medio para el Ingredients activo. Vehiculos o
exclplentes adecuados son bien conocidos en la téchica. La composicion farmacéutica se
puede adaptar para uso oral o parenteral y se puede administrar al pacisnts en forma de
comprimidos, cépsulas, supositorios, soluciones, suspensiones o similares. Vehiculos
farmacéuticos y técnicas de formulacién adecuados, se encuentran en textos esténdar,
como: Remington: The Science and Practice of Pharmacy, decimonovena edicion,
Volimenes 1 y 2, 1985, Mack Publishing Co., Easton, Pennsylvania, EE.UU., que se
incorpora aqul mediante referencia.

Las composiclones farmacéuticas se pueden administrar por via oral, por ejemplo,
con un diluyente inerte o con un vehiculo comestible. Pueden estar incluidas en capsulas
de gelatine 0 comprimidas en forma de comprimidos. Para el propésito de la ad-
ministracién terapéutica oral, los compuestos de formula | se pueden Incorporar con
excipientes y usarse en forma de comprimidos, trociscos, cépsulas, elixires,
suspensiones, Jarabes, sellos, chicles y simllares. Estas preparaciones deberian contener
al menos 4% del compuesto de Formula |, el ingrediente activo, pero puede variarse
dependiendo de la forma particular y puede eatar convenlentemente entre 4% y
aproximadamente 70% del peso de la unidad. La cantidad del Ingrediantes activo presente
en composiciones es tal que se obtendra una forma de dosificaclén unitaria adecuada
para administraclon.

Los comprimidos, plidoras, cépsulas, trociscos y similares pueden contener
también uno o mas de los sigulentes edyuvanies: aglomerantes, como celuicsa
microcristalina, goma tragacanto o gelatina; excipientes, como aimidén o lactosa, agentas
desintegrantes como écldo alginico, Primojel ®, aimidén de mafz y similares; lubricantes,
como estearato de magnesio o Sterotex ®; agentes desintegrantes como didxido de sllicio
coloidal: y se pueden afiadir agentes edulcorantes, como sacarosa ¢ sacarina o agentes
saborizantes, como menta, salicllato de metilo o saborizante de naranja. Cuando la forma
de doslificacion unitaria es una capsula, puede contener, ademéas de materiales del tipo
anterior, un vehiculo liquido como polietilenglitol o un aceilte graso. Otras formas de
doslficacion unitaria pueden contener otros materiales diversos que modifican la forma
fisica de la unidad de dosificacién, por ejemplo, como revestimientos. Asi, ios
comprimidos o plidoras se pueden revestir con azicar, goma laca u otros agentes de
revestimlento entérico. Un jarabe puede contener, ademéas del Ingrediente activo,
sacarosa como agente edulcorante y ciertos conservantas, colorantes y coloraciones y
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saborizantes. Los materiales usados en la preparacién de estas composiciones diversas
deben ser farmacéuticaments puros y atdxicos en las cantidades usadas.

Para el propésiio de la administracién parenteral, los compuestos de Férmula | se
pueden incorporar en una solucion o suspension. Estas preparaciones deben conteneral
menos 0,1% de un compuesto de la invencién, pero se puede variar para que estd entre
0.1 y aproximadamente 50% de su peso. La cantidad de ingrediente activo presente en
dichas composiciones es tal que se obtendra una dosificacién adecuada.

Las soluciones o suspensionas pueden incluir también uno o més de los sigulentes
adyuvantes: diluyentes estérlles como agua para inyeccion, soluclén salina, aceites fijos,
polietilenglicoles, glicerina, propllenglicol u otros disoiventes sintéticos; agentes
antibacterianos como alcoho! bencllico o metll-paraben; antioxidantes, como écido
ascorbico o bisulfito sédico; agentes quelantes, como écldo etllen-diamina-tetraacético;
tampones como acetatos, citratos o fosfatos y agentes para ajustar la tonicided como
cloruro sédico o dextrosa. La preparacién parentsral puede estar Inclulda en ampollas,
jeringas desechables o viales de dosis maitipie hechos de vidrio o pléstico.

Se sobreentiends, por supuesto, que los compuestos de Férmula | pueden existir
en diversas configuraciones |sémeras, incluyendo esterecisdbmeros, asl como
configuraciones isémeras estructurales. Se sobreentiende, ademéas, que la presente
invencién Incluye los compuestos de Formula | en cada una de sus diversas
configuraciones estructurales y esterecisémeras, como isdmeros individuales y como
mezclas de isdmeros.

Métodos Biolégicos y Resultados

Los nuevos compuestos de Férmula | tienen una accidn hipotensora intensiva, de
larga duracién. Adicionalmentse, en paclentes con insuficiencia cardlaca, los compuestos
de Formula | incrementan el gasto cardiaco, reducen la presion diastdlica terminal
ventricular izquierda (LVEDP) e Incrementan el flujo coronario. La actividad
excepclonalments potente de los compuestos segin la Férmula | se demuesira mediante
los datos farmacolégicos resumidos en la Figura 1.

Los resultados de la Figura 1 muestran que hay una reduccién significativamente
mejorada de la presion sanguinea arterial medla (MAP) a cada una de las dosis
administradas en comparacién con la misma dosis oral de MDL 100 240.

Los datos obtenldos de modelos con Insuficlencia cardiaca congestiva en ratas
mostraban también que ios compuestos de formula | tenian efectos beneficiosos
significativos sobre la funcién cardiaca, en comparaclén con compuestos conocldos. Por
ejemplo, en estudios en los que se ensayaban MDL 100 240 y MDL. 107 688 en ratas con
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insuficlencia cardiaca, se encontrd una eficacia similar cuando MDL 707 688 se usabaala
mitad de la dosls de MDL 100 240.
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REIVINDICACIONES

1. Un compuesto de formula I

I
N
o]
en la que,

R, es hidrégeno, -CHOC(O)C(CHs)s, © un grupo acilo;

R; es hidrogeno, -CH;O-C(O)C(CH,)s, un alquilo (C-C,), arllo, arilalqullo (C,-C) o
difenilmetilo;

X es -(CHx),, ©n la que n s un entero 0 0 1, -S-, -O-,

7 N
m L
° T
N- 0 -N-

en la que R; s hidrbgeno, un alquilo (C4+-C,), arllo o aril-(alqullo C,-C,), y Ry es
-CF;, alquilo (C4-Cyo), arilo o aril{aiquilo C,-C,);
B, y B son, cada uno Independientements, hidrégeno, hidrox u -ORs, an la que R; es
alquilo (C,-C,), arilo o arli(alqullo C,-C,) o, en la que, B, y B> estan unidos a dtomos de
carbono adyacentss, pudiendo tomarse B, y B, conjuntaments con dichos dtomos de
carbono adyacentes para formar un anillo de benceno o metilendloxl;
o sus sales farmacéuticamente aceptables o sus esterecisdomeros.

2, El compuesto segtin la reivindicacién 1, en el que B, y B; son hidrdgeno.

Ky 4
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d. El compuesto segtin la reivindicacion 2, en el que X es {CHz),yn es 1.
4, El compuesto segln la relvindicacion 3, en el que R, es acetilo o hidrégeno.

5. El compuesto seglGn la relvindicacién 4, en el que el compuesto es éster
difenilmetilico de! acido [4S-[4a,7a(S),12bf]-7-[2(R}-acetilio-3-metil-1-oxobutillamino}-
1,2,3.4,8,7.8,12b-octahidro-6-oxo-pirido[2, 1a][2]benzazepina-4-carboxilico.

6. El compuesto seg(n la relvindicacién 4, en el qua el compuesto es éster
difeniimetilico de acido [4S{4a,7a(S),12bP]]-7-[2(S)-acetilio-3-metll-1-oxobutilamino]-
1,2,3.4,6,7.8,12b-octahidro-6-oxo-pirido[2, 1 a][2]benzazepina-4-carboxilico.

7. El compuesto seg(n la reivindicacién 4, en el que el compuesio es éster
difeniimetilico del #&cido [4S-[4a,7a(S),12bR]}-7-[[3-metil-1-0x0-2(R)Hiobutijlamino}-
1,2,3,4,6,7,8,12b-octahidro-6-oxo-pirido[2, 1a][2]benzazepina-4-carboxilico.

8. El compuesto seg(in la reivindicacién 4, en el que el compuesto es éster
difeniimetilico del &cido [4S-[4a,7a(S),12bp]}7-{[3-metlil-1-0x0-2(S)-tiobutiflaminoc}-
1,2,3,4,6,7,8,12b-octahidro-8-oxo-plridof2, 1a][Z]benzazepina-4-carboxilico.

9. El compuesto seg(in 1a reivindicacién 4, en el que R; es hidrégeno.

10. El compuesto segln la reivindicacion 8, en el que el compuesto es acldo [4S-{4a,
7a(S), 12bp]l-7{[2(R)-acetiitio-3-metil- 1-oxobutillamino)-1,2,3.4,8,7,8,12b-octahkiro-8-0x0-
pirido[2,1a][2]benzazepina-4-carboxilico.

11.  El compuesto segtin la reivindicacion 9, en el que el compuesto es acldo [4S-{4a,
7a(S),12bf]}-7-[2(S)-acetiitio-3-metil-1-oxobutillamino}-1,2,3,4,6,7.8, 12b-octahidro-8-oxo-
pirido[2,1a][2]benzazepina-4-carboxilico.

12. Elcompuesto segln la relvindicacién 9, en el que al compuesio es 4cido [4S-[4a,
7a(S),12bg]]-7{[3-metil-1-ox0-2(R)-tiobutiljamino]-1,2,3,4,8,7,8,12b-octahidro-6-oxo-
piddo[2,1a][2]benzazepina-4-carboxilico.

13. El compuesto segin la reivindicacion 9, en el que el compuesto es acido [45{4a,
7a(S), 12bpI}-7-[[3-metil-1-oxo-2(S)-tlobutiflamino}-1,2,3,4,6,7,8,12b-octahidro-6-oxo-
pirido[2,1a][2]benzazepina-4-carboxllico.
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14.  Un procedimiento para la preparacién de un compuesio de férmula |

en la que,
R4 es hidrégeno, -CHOC(O)C(CHs)s, 0 un grupo aclio;
Rz es hidrogeno, -CHz0-C(O)C(CHjs)s, un alquilo (C,-C,), arilo, ari<{alquilo C-Cy) o
difeniimetiio;
X es -(CHa)n, en la que n es un entero 0 0 1, 8-, -O-,

//°R4
=3 a
° |
N 0 N

en la que R, es hidrégeno, alquilo (C-C,), arilo o aril{alquilo C-Cy), y R 85 -CF,,
alqullo (C1-Cyo), arilo o arll-(alqullo C,-C,);
B, y Bz son, cada uno independientements, hidrégeno, hidroxi u -ORjg, en la que Rs s
alquilo {(C4-C,), arilo o aril-{alqulio C,-C,) o, en la que, B, y B, estdn unidos a dtomos de
carbono adyacentes, pudiendo tomarse B, y B; conjuntaments con dichos dtomos de
carbono adyacentes para formar un anillo de benceno o metilendioxi;
que comprende la fase de hacer reaccionar un compuesto de formula li:

Y|
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en la que Hal es halégeno,
con un compuesto de formula R,SH, en la que R, es tal y como se definié previaments, en
presencia de una base.

15. Un procedimiento para la preparacién de un compuesto de férmula Ii:

en la que
R; es hidrégeno, -CH,OC(O)C(CHs)s, 0 un grupo acllo;
R; es hidndgeno, -CHzO0-C(O)C(CHs)s, un alqullo (C4-C,), arilo, aril{alquilo C+-C,) 0
difeniimetilo;
X 88 {CHz)y, en la que n es un entero 0 0 1, -S-, -O-,

&9
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el
N- 0 -N-

en la que R; es hidrégeno, alqulio (C4-Cy), arllo o aril-(alquilo C,-C4), ¥ Ry 88 -CF;3,
alqullo (C4-C1o), arllo o ari{aiqullo C;-C.);
B, y Bz son, cada uno independientemente, hidrdgeno, hidroxi u -OR;, en la que R; es
alqullo (C4-C,), arilo o aril-alquilo (C;-C,) 0, en la que, B, y B, estéin unidos a 4tomos de
carbono adyacentes, pudiendo tomarse B, y B; conjuntaments con dichos atomos de
carbono adyacentes para formar un anillo de benceno o metilendioxi;
que comprende la fase de hacer reacclonar un compuesto de férmula Il

CO,R,

en la que Rz, X, B, y B, son tal y como se definieron previaments
con un compuasto de formula IV

/Hal

VAT

en la que Hal es halbgeno.

16. Un método para tratar un estado de enfermedad cardiovascular, que comprende
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administrar a un paclente que necesita tratamiento para el mismo, una cantidad inhibidora
terapéuticamente efectiva de enzima convertidora de angiotensina y endopeptidasa
neutra, de un compuesto segln l(a relvindicacién 1.

17. El método segin la relvindicacién 18, en el que el estado de enfermedad es
hipertensién.

18. El método segin la relvindicacién 16, en el que el estado de enfermedad es
insuficiencia cardiaca congestiva.

19. Una composicién farmacéutica que comprende uno o méas compuestos como se
definieron en la relvindicacion 1 y un vehliculo farmacéuticaments aceptable.

20. Unmeétodo para la preparacién de una composicibn farmacéutica, que comprende
la fase de combinar uno o méas de los compuestns como se definieron an la reivindicaclén
1 con un vehlculo farmacéuticamente aceptable.

of
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_khig. 4

Reduccioén de presién sanguinea dependiente de dosis en
SHR tras MDL 107.688 y MDL 100.240 oral - Medicién Telemétrica

. —-3612
-60 - —4712
Valor basal: 156 mmHg
'80 1 1 !
3 - 10 30
(mg/kg p.o.)
n=6/ Grupo
*p<0,05 vs Valor basal
#p<0,05 vs MDL 100 240

B MDL 107.688 es &cido [4S-{4a, 7a (S), 12bB]]-7-[(2(S)-acetiltio-3-me-
til-1-oxobutil)amino]-1,2,3,4,6,7,8,12b-octahldro-8-oxo-pirido[2,1a}]2]
benzazepina-4-carboxilico.

MDL 100.240 es écldo [45-[4c, 7a.(S), 12bP ]}-7-[(1-0x0-2(S)-acetiltio-3-
fenilpropil)amino}-1,2,3,4,6,7,8,12b-octahldro-6-oxo- plddo[2,1a][2]ben

zazepina-4-carhoxilico.
Certilicacién
Esther Gonzélez Garcla Dofla Esther Gonzilez Garola
a/c Elzaburu S. A. intérprate Jurada de Inglés
Miguel , 21. 28010 Madrid certifion que la q m..mmnuym
Tol.: 91 700 9400 Fax : 91 319 3810 *“ma

intbrprete Srodo dol idioma inglée 7 4" 9umenio edactad o f[
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‘EXAMINATION REPORT

Basls of the report
The basis of this intemational preliminary examination is the application as originally filed.

Non-establishment of opinion with regard to novelty, Inventive step and Industrial
applicabiiity

The question of whether the claimed invention appears to be novel, to involve an

inventive step, or to be industrially applicable has not been the subject of the

interational preliminary examination in respect of the claims which have not been -
searched (Article 17(2)(a) or (3) and Rule 66.1(e) PCT); see also intemnational search report).

Reasoned statement under Rule 66.2(a)(il) with regard to novelty, inventive step or
Industrial applicabliity

To the extent that the international preliminary examination has been carmried out (see item
Il above), the following is pointed out:

In light of the documents cited in the intemational search report, it is considered
that the invention as defined in at least some of the claims, which have been the
subject of an international search report, does not appear to meet the criteria
mentioned in Article 33(1) PCT, i.e. does not appear to be novel and/or to involve
an inventive step (see intemational search report, in particular the documents cited
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La autoridad encargada del examen internacional provisional
elaboré el reporte del examen internacional provisional y lo
envié al solicitante de conformidad con el Articulo 36.

Este REPORTE comprende en total 2 hojas incluyendo esta
hoja de cubierta

Ademds se adjuntan a este reporte ANEXOS; se trata de hojas
con descripciones, reivindicaciones y/o dibujos que fueron
modificados y son fundamento de este reporte, y/u hojas con
correcciones efectuadas por esta autoridad (ver Norma 70.16
Yy Seccidn 607 de las Pautas Administrativas del PCT).

Estos Anexos comprenden en total hojas.

Este reporte contiene informaciones y las correspondientes pa-
ginas respecto a los siguientes puntos:

I X Base del reporte

i1 _ Prioridad

II1X _ No-establecimiento de opinién respecto la novedad,
la actividad inventiva y la aplicabilidad industrial

v _ Falta de unidad de la invencién

V'S X Verificacién fundamentada conforme el articulo 35(2)

respecto a la novedad, la actividad inventiva y la
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aplicabilidad industrial; documentos y explicaciones
para apoyar dicha verificacién

Vi _ Determinados documentos citados
VII _ Determinadas deficiencias de la solicitud internacional
VIII _ Determinadas observaciones a la sollcitud internacional

Fecha de entrega de la solicitud:
31/10/2002

Fecha de elaboracién de este reporte:
05/02/2003

Nombre y direccién postal de la autoridad encargada del examen in-
ternacional de provisional:

Oficina Europea de Patentes
D-80298 Munich

Funcionario autorizado:

TZSCHOPPE D A
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REPORTE DEL EXAMEN INTERNMACIOMAL PROVIBIONMAL

III.

No. de referencia internacional PCT/EP 02/03668

Base del reports

La base de este examen preliminar internacional es la

solicitud tal cual ella fue presentada originalmente.

No~establecimiento de opinién respecto la novedad, la
agtividad inventiva y la aplicabilidad industrial

La cuestién de sl la invencién reivindicada parece ser
novedosa, involucrar una actividad inventiva, o ser apli-
cable industrialmente no ha sido objeto de el examen
preliminar internacional con respecto a las reivindica-
clones que no han sido sometidas a bdsqueda (Articulo
17(2) (a) o (3) y Norma 66.1(e} PCT; ver también Reporte

de Bisqueda Internacional).

Verifiocacién fundsmantada de conformidad con el Articulo
35{2) respecto a novedad, actividad inventiva y aplicabi-
lidad industrial; documentos y explicacionaes para sustan-
tar asta verificacién

En la medida en que se llevé a cabo el examen preliminar
internacional (ver punto III arriba), se sefiala lo sgi-

guiente:

A la luz de los documentos citados en el Reporte de Bas-
queda Internacional, se considera que la invencién seg@n
ella se define en por lo menos algunas de las reilvindica-
ciones que han sido objeto de un reporte de bGisqueda in-
ternaclonal, no parece satisfacer los criterios menclona-
dos en el Articulo 33(1) PCT, es decir no parece ser
novedosa y/o involucra una actividad inventiva (ver Re-
porte de Blsqueda Internacional, en particular los docu-
mentos citados X y/o Y y las respectivas referencias a

relvindicaciones).
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accarding to the Patent Cooperation Treaty. PCT INTERNATIONAL APPLICATION
‘ Neroe of rer.:iE' g Office and "PCT International Awicnion'
A o s e refbrence  DEAV2001/0023

BoxNo.I TITLE OF INVENTION
Mercaptoacetylamide derlvatives, a process for their preparation and their use

BoxNo.II APPLICANT [0 ‘This person is also inventor

Name snd address: {Family nams followad by given nams; for a legal entity. full official designation. Telaphone No.

The address must include portal code and name qf country, The couniry of the addrass indicated in this (069).305-7100

Bax Ix the applicant s State (Le. country) of rexidence |f no Stose of residance is indicated below.} *

Aventis Pharma Deutschland GmbH Facsimile No. (069) 357175

Briningstrale 50

66929 Frankfurt . Telepeiater No.

Gamany

Applicant’s registration No. with the Officy

Stute {tAst Is, country) of natiomality: Staie fthat is, country} of residence:

DE . DE
This person is applicant for E oll designated D ofl desipnated staing excapt D the Unliad Stetes of the simies indicatied in the
|the purposes of solee tha United Stains of Amarica America only Supglement Bax

BoxNo.Ill FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)

Name and address: (Family nome foliowed by given nome; for a legal sntity, full officta] desigmation. | This person la:
The address must include possal code and name of country. The country of the addrear indicated in this D spplicant enly
Bax is the applican: 's State (1.e. country) of rezidence |f no Siate of rexidence iy indicated befow,)
D applicant and inventor

E inventor only (If this check-bax iy
marked, do not fill in below.)

FLYNN, Gary A
9750 N. CIiff View Place
85737 Tuscon, Arizona

USA Applicat’s regixtmtion No. with the Offies
Statc (that fs, couwniry) of nationality; State (hat is, country) of rexidence:

This person is applicant for E] al designariad D ol designated sistes wmzept the the Unad States of the stutes Indicsisd In
the purpases of: siates Unitad Siatea of Americs Amaerica only the Bupplement Bax

B3  Pusther applicants and/or (further) inventors are indicated on a continuation sheet,
BoxNo.IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

The person identified below is hereby/fas been appointed to act en behalf [Clagent ) cocnmon representative
of the applicant(s) before the competent International Authorities as:
Name and sddrem: (Family name followed by given neme; for a legal entity, full official Telephone No.

derignation. Ths address must include postal code and name of country } (089) 305-7100
Aventis Pharma Deutschland GmbH Facsimik No. (069) 357175
Patent- und Lizenzabteilung
Indusiriepark Hachst, Geb. K 801 Teleprinter No.
659826 Frankfurt

Ageat's registration Na. with (he Office

Addres for correspondence: Mark this check-box where no agent or corenaon representative ig/has been appointed mnd the spacs above is used
instead to indicate a special addresy to which ¢comespondence should be sent.

Form PCT/RO/101 (first sheet) (March 2001 ; reprinted January 2002) Ses Notex 1o the request form
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SheetNo. 2
Continuation of Box No. Il  FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)
If none of the following sub-baxes is used, this sheet should not be included in the request.

Name and address: (Family rame followed by given name; for a legal ently, full official This person is:

designation. The addrass wurl includa postal code and name of country. The country of the

oddress indicated in this Box is the applicans’s State (L.e. country} of residence if no Stats of 0  spplicant onty

reridence s indicated below,) . .

MEHDI, Shujasth [[] applicant and inventor

43 N. 14th Avenue, Appartment 2 g inventor only (If this check-box
Manville NJ 08835 is marked, do not fill in below.}
Waest Chester Ohio 45060 Applicant’s registration No. with the Office

USA
| "State (Aot &s. counry) of nationality: State (thst is, coundy) of remidence:
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fhe purposs of Siates Stateg of Americs Answica anly Sepplemetal Bax

Nume and address: (Family name followed by given name; for a legal entity, full official ‘This person Is:

derignation. The addrexs munt include poxtal code and name of country. The country of the

address indicated tx thls Bax s the applicant’s State (L.e. country) of residence f no Stata of []  applicant only

residence Iz indicated below) . .

K EHL, Jack Roger D applicant snd inventor

168 Aster Court [X] inventor only (f this cheek-box
Whitehouse Station, NJ 08889 . is marked, do not fill in balow.)
USA . Applicant’s registration No. with the Office
EE(ME eouniry) of nationality: State {that Ir, couniry) of residence:

This person i spplicant for D All degignated [:] a1l deaigraind Bistes axsapt the United I-Uﬂnlihunf. tho Sintes indiexted io the
thw porposey of States - Stajes of Aoweriza Amesica only Sopplemental Bax
Name snd address: (Family nams followed by given name; for & legal entity, All official This person i

derignation. The address must include pastol code and xame qf country. The country of tha

address indicated in this Box is the applicant's State (1.¢. country) of residence {f o State of [} applicent cnly

rezidence iy indicared below) . .
ANDERSON, Barbara Ann [[] spplicant and inventor
Cincinnat, O 48216 investr oy (f his check-boz
USA ' is marked, do not fill in below.)

Applicant’s registration No. with tee Office

Siuste (that is, country) of nationality: State (thot fs, cowntry) of reidence;

This persnn iy spplicant for D All dasigrated D all desigratad Staies excapt the United D the United States of the States tulicated ks the
the porposes of! Siateg Stnten of Amevica America auly Sopplemental Box
Name mnd wddress: (Family nams foliowed by given name. for a legal entity, full official This person is:

derignation. The address must include postal code and name of couniry, The courtry of the

cxidress indicated in this Box Iy the gpplicant’s State (Le. couniry) of residence if no State of D epplicant only
residence is indicatad beiow.)

GERKEN, Manfrad [[] spplicant and inventor
Lahnblick 13 [ inventor oly (Ifthis chack-bax
35041 Marburg is marked, do not fUl in below.)
GERMANY .

Applicent's registration No. with the Office

Sz (chat i1, country) of nationality: State (tkat &5, country) of residence:

This persan & spplicont for D Al desigratad D all dagiguated Statm except the Usited Jhw United Smus of the Statny ioicated in te

the porpase of: Staies States of Ameics Ampxics only Supplemenial Bax
Fimther applicants snd/or (further) inventors are indicated on another continuation shee,

Form PCT/RO/101 (continued sheet) (March 2001 ; reprinted January 2002) See Nates to the request form
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Sheet No. 3

|1 Continuation of Box No. I FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)

If none of the following sub-baxes is used, this theet should not be included in the request.

Name and address: (Family name followed by given name; for a legel antity, full official This person is:
designation. The addrexs must incheds postal cods and name qf country. The country of the
address indicated in this Box iy the applicant s Stale (L. country) of rexidence {f no State of D spplicant only
residence iy indicated beiow.)
JABLONKA, Bernd D applicant and inventor
Im Wingert 5 <y inventor only (7 this check-box
61440 Oberursel iz marked, do not fll tn below.)
GERMANY
Applicamt's regiviration N, with the Offica
State (dhat iz, country) of naticnality: Statc (thet &z, country) of residence:
This pemon s spplicant for D All dunigrmird D -nduhuhumphmu D n-u-hus-uf the Statey indicated in the
the porposes off Supplerental Box
‘Name and addvess: (Family noms followed by given name: for a legel entity, full official This parson is:
dexignation. The addrass must include porial code and nams of country. The counlry of the
asdraxs indicated in thit Box iz the applicant’s Stata (Le. country) of rexidencs f o State of [C]  epplicant anly
residence iy indicated below.)
KLEEMANN, Helnz-Wemer [] spplicent end inventor
MainstraBe 29 E in anly (I this check-}
65474 Biachofshelm is do 1 in bel
GERMANY s marked, do not flll in below.)
Applicant’s regitration No. with the Offica
State (that lv, country) of nationality: State (thet ir, country) of residence:
‘Thia persen is epplicsnd for D All dosigoated D -nmsn-wuuu the Untied Stutes of the Swmtes ndicted is the
the purpoany of Armarien only Sopplemental Box
Name snd address: (Family name followed by given name; for a legal entity, full qffieial This person Is:
dasignation. The addrexs must include pastal code and name of country. The country of the
address indicated in this Bax is the applicant’s Stats (Le. country) of residance {f ro State of [] spplicant only
residenca iy indicated below )
LINZ, Wolfgang [ spelicant nd inventor
Huxelrebenweg 54 [X] inventor caly f shis check-box
55129 Mainz iz marked, do not fill in below.)
GERMANY
Applicant's registration No. wich the Offic
State (that i, country) of nationality: State (that is, country) of rexidence:
This person is spplicant for D Al desipmated D all desigonind States exeept the Unied the United States of the Stetey indiested in the
the porposss of Sums States of America AmEsica only Supplesentsl Box
Narme and sddress: (Family neme followed by given name; for a lsgal entity, full official This person is:
desigration. The addrexs must include postal coda and name of counsry. The country of the
address indicated In this Box ix the applicant’s State (L.e. country) of residence if no State of [ epplicant omly
residence is indicated below,) .
SEIZ, Wemer [[] spplicant and inventar
Gartensirasse 42 . inventor enly (If this check-bax
60596 Frankfurt am Main X is marked, di Il in below.
GERMANY o not fil in belone)
Applicant's registration No. with the Offics
State (that is, country) of nationality: State (tkat is, country) of regidence:
This person s applicsnt fix D AD desigmied D nuhpum-qnhu-u (he United S of the States indiexted in the
the purpases oft Anzica only Supplemeuia] Bax

E Further applicants snd/er (further) inventars are fndicted on another continuation sheet.

Form PCT/RO/101 (continued sheet) (March 2001 ; reprinted January 2002) See Notes to ihe request form
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Sheet No. 4
Continuation of Box No. Il FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)
If none of the following sub-boxes is used, this sheet should not be included in the request.
Name and wddvess: (Family name followed by given name; for a legal antity. full official This person is:
darignation. The address must include portal code and name of country. The country of the
addreys indicated in this Box Is the applicant’s State (Ls. country) of residence if no State of D applicent only
rasidence is indicated below) . .
SEURING, Bamhard } E] applicant and inventor
Frankfurter Strasse 18 E inventor only (I this check-bax
65719 Hofhalm i do not flll tn below.
G " marked, full low.}
Applicant’s regimration No. with the Ofice
State (that iz, counsry) of nationality: State (that iz, country) of sesidence:
This person s applicant for Dum meﬁ-muu-'u tha Unise Sttry of (he Statrs indiested in the
the purposs of Anwries oaly Sopplensmia] Bax
Name and address: (Family name followed by given nome; for a legal enity. full official This persan is:
derignation. The address must includs postal code and name of country. The country of the
address (ndicated ix this Box iz the qpplicant’s Stats (Le. country) of revidenca {f no Siate of [l  applicant only
rexidence iy indicated below,)
[[] spplicant and juventor
[0 inventor ouly (1 thir check-bax
is marked, do not fill in below,)
Applicent’s reghtrstion No. with the Offics
Suate (that &3, country) of nationality: State (that &s, country) of residence:
This persom fs applicant for Duu_-l D all desigmuied Staten except te United D e Uniees] States of the States indicsted in the
the parposes of State Statey of Arwien Ameries ooly Supplemental B
Name md address: (Family aame followed by given name; for o legal entliy, full gffictal This persen ir:
The addrezs must inciude portal code and nume of country. The country of the
address indicatod In this Box is ihe applicant’s State (Le. couniry) of residence if no Stazs of [C] epplicant cnly
residence iy indicated below.)
[[] epplicant and inventor
D inventor only (If this check-bax
is marked, do not fill in below.)
Applicasi’s registration No. with the Office
State (shat ix, couniry) of natonality: State (hat is, cowntry) of residenee:
Thia person la spplicant B Dma—\pu mem-quuum the Usiind States of the Swtes ndicyted in the
the prpescs oft Staeg Stxtes of Arerica America anly Supplerenial Bex
Name snd nddress: (Family name followed by given name; for a lagel entity, full official This person is:
designation. The address must include portal code and name of country. Tha country of the
mmﬂummmnmwmamagm)qmvmmq [J  epplicant only
rexidence ls indicated below.)
[C] epplicant end inventor
D inventor only (If this check-box
is marked, do not fill in below.)
Appbcant’s registration No. with the Offics *
State (that is, conniry) of nationality; State (that &r, country) of residence:
Thtia pervon {s spplicant for D mmnu-q-hum the United Stases of the Staies indicawd in the
the parposes of America auiy Sopplementa] Bax
[0  Further applicants snd/or (further) inventors are indicated on mother continuation sheet.

Form PCT/RO/101 (continued sheet) (March 2001 ; reprinted January 2002) Sae Notes to the requert form
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BoxNo.V DESIGNATION OF STATES Mark the cpplicable check-boxes befow; at leasi one must be marked.

’

The following designations are hereby rade under Rule 4.9(n):

Reglonsl Patent

AP  ARIPO Patent: GH Ghama, GM Garnbis, KE Kenys, LS Lesotho, MW Malawi, MZ Maommbique, SD Sudm, 5L Siems Leone, ST
Swnilmd.ﬂUniNunhlicnf'l‘lnllniu.lJGleh.mhtﬂl.zwmn,mdlnyoﬁBShhwmchhlmﬁn;Smn
of the Harure Protoco] and of the PCT (if other kind of protection or treatment desired, specify on dotted line)

 EA Eursrien Patent: AM Armenis, AZ Arsrbaijan, BY Beiarus, KG Kyrgyaitan, KZ Kszalkhatan, MD Republic of Moldova, RU Russian
Fedenation, TJ Tajikistan, TM Turkmenistan, and ey other State which i « Contracting State of the Eurntian Patent Convention and of the
PCT

B EP Eurcpean Patet: AT Amu. BE Belgium, CH snd L1 Switxerland and Liechtenstein, CY Cyprus, DE Germuny, DK Denmark,

ES Spain, FI Finland, FR France, GB United Kingdom, GR Orecce, IE Irclind, IT Italy, LU Luxembourg, MC ~ Manaco, NL
Nethermds, PT Portugal, SE Sweden, TR Turkey, and any other State which is s Contracting Smie of the Euwropesn Patemt
Convention and of the PCT

1 OA OAPI Patent: BF Burkina Faso, BY Benin, CF Centre] Afican Republe, CG Congo, CI Cdtme d'Ivoire, CM Camercan, GA Gabon, GN
Guines, EQ) Equatorial Guincs, GW Guinea-Bissau ML Mali, MR Maurianis, NE Nigar, SN Senegal, TD Chad, TG Togn, and sny other
Statc which is a member State of OAFI snd u Contracting Stute of the PCT (if ather kind of protection or treaomant deyired, specify on
dotted ling)

Nationa] Patent (3f other kind of protection or treatment desired, specify on dotted ling):

B AE  United Arub iYimies .....c.covcerrsccummmmssenener. 03 GM Gambin Bl NZ New Zesland

B AG Antigus and Babuds.......ccereenssssersseeesens [ HR Croath K oM Oman

AL  Afbenia H AU Hungury B PR Philippine

& AM Amenia [ 10 Indonesia & FL Polod

B AT Ausra IL  Iarsel E PT  Portugal

B AU Ammilis B IN hdia B RO Romnia

B AZ Aszbeijmn H18 cnd ] RU  Russian Fedention......ovvcrmnee.ns
E BA Bomiasnd Hoxgovim.......cccceenceee. [0 JP Japan

K BB Babadm M KE Kern BJ SD Sudm

B BG Bulpwia B KG Kypgytan B SE Sweden

1 BR Brul B XF Demoemtic Peopls's Republic ¥ 3¢ Singapore

BY Belsna of Korea & 51  Shovnia

1 BZ Belix B KR Republic of Koret e B SK Slovakis

B CA Casd B XZ Kemkhitn B SL Sicr Leope.

CHawl Ll Switeeriand and Lischiensteln.... ] LC  Saint Lucia X TI Thjikdstan

H OCN Chm B LK S$rilania B ™ Turanenistan

BB CO Colombia LR Liberia B TN Tunisia

B CR CotaRimn Bl LS Lesotho R TR Tuokey

B cu Cie B LT Lignania KB TT Trinided and TobGD .cmeeomrrersemenec |
B CZ CaechRpublic H LU Liuxembourg

B DE Gemany B LV Latvia I TZ United Republic of Tenzania..........|
B DK Demak B MA Moroceo E UA Ulmine

& DM Dominics B MD Republic of MOBOVE......sremucsneseren B UG Ugands

& Dz Alguia O US  United States of Americh. ...
& EC Bomdor 9 MG Madagascar

B EE Raonha B MK The former Yugoshav Republicof [B] UZ  Usbekistan

B ES Spain Macedonia & VN VietNam

B F1 Pinland 0 MN Mangolia B YU Yugosavia

¥ GB United Kingdom E MW Malawi B ZA South Africa

B GP Greoada B MX Mexico K M Zambis

BB GE Geogia B MZ Moambique B Zw Zimbabwe

E GH Ghum B NO Norway

Check-baxes reserved for designating Statea which have become party to the PCT after issuance of this sheet:

o.
O .

oo
oo

Precautionary Desiguation Statement: In sddition to the designations mmde above, the applicant also makes under Rule 4.9(b) all other
designations which would be permitted under the PCT except the designation(s) indicated in the Supplemental Box as being excluded
from the scope of this statement. The applicant declares that those additions]l designations are subject to confirmation and that any
designation which is not confirmed before the expiration of 15 months frem the priority date is to be regarded as withdrawn by the

mlium ot the E'ntion of that time limiL. (Confirmation (including fees) must reach tha receving Office within the I5-month time timit)

Form PCI/ROVIO] (second sheet) (Janusry 2002) Sex Noter io the requert form




7
PCT/EP02 /03668

Sheet No, 6
Box No. VI PRIORITY CLAIM (] Purther priority ciaims are indicated in the Supplements] Box
‘The priority af the following earlier application(s) ix hereby cluimed:
Filing Duts Number of exrlier - ‘Where extlier spplication is:
- _— spplication
of exrlicr spplication National application: | Regional spplication:* International spplication:
(devmonthAser) country regioral office veceiving office
Hem() €0/.283,305™
12, April 2001 [a33os/ed] 4 us
(12.04.2001)
Itaen(2)
8. August 2001 0119305.1 GB
[ 08.08. 2001)
Item(3)
ltemi4)
Iem(s)

[0 Further priority claims are indicated in the Supplemental Box.

D The receiving Office is requested to prepare and transmit to the ntenational Bureaut a cartified copy of the earlier application(s) (oaly i the
eartier application waz filed with the Office which for the purposes of the present international application is the receiving Officq) identified

Ouiers [Jiem@ Oaem@ Duemepy Owem@ Oiemey [ grmm= o

* Where the auriier application ix an ARIPO cpplicaiisn, nnwwuummn.mh-um-:m.umnmnmmmp
*quWMM(ﬂMMMH&#MM#MHMWMM‘JW .............

O N 8 i B B SN 88 8 NP Pk w8 W 5 i R A R g o b AN S g i A Lk iy Y il A e R VD SR A R G R T P m——

BoxNo.VII INTERNATIONAL SEARCHING AUTHORITY

Cholee of Internstiona) Searching Anthority (ISA) (If two or more International Searching Authorities are compesent to carry out the international
search, indicate the Authorily chosen; the two-loitar code may be used): ]

Date (dayimonth/vear): Number: Country (or regional Office)

BoxNo.VIII DECLARATIONS

The following declarations are contained in Boxes Nos. VI (i) to (v) (mark the applicable Numbes of
check-boxes below and indicate in the right column the number of each type of dectaration): declarations
D Box Ne. VII () Declaratian as 1o identify of the inventor
D Bax No. VI (ii) Declaration as 1o the applicant’s entitlement, as st the international filing
date, to apply for and to be granted a patent
D Box Ne. VI (lif) Declaration as 10 the applicant’s entitlement, as at the international filing
date, to claim the priority of the earlier application
D Box Na. VI (iv) Declaration of inventorship (only for the pucposes of the designation of
the United Siates of Arnsrica)
D Box No. VIII {v) Declaration as 10 non-prejudicial disclosures or exceptions to Iack of :
novelty
|

Form PCT/RO/10] (third sheet) (March 2001 ; reprinted January 2002) See Notes to the requesi form
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Sheet No. 7

Box No. VI CHECK LIST; LANGUAGE OF FILING

This intemational application containa:

This internationsl spplication iy actompanled by the following iten(s) (mark the
wumdmmmmmmmmumhqmw

{8) the following number of

(b)

sheets In paper form:

request (including
declaration sheets):

description (exeluding
scquence lsting part):
cluims:

nbstract:

drawings:

Sab-isial number of shasts:

" sequence listing part
of description (zcual rumbar
of sheets if filed in paper form, wheihar
or nal elso filed in computer readabls
Jorm; sea (b) balow)

Total sumber of sheets: 1 42

Scquence listing part of description flled in cornputer
readable form

@ [ only (under Section 301 (aX)

(1) [] i addition to being fled in paper form (under
Scction 801 (a)(ii))

Type and number of curriers (diskette, CD-ROM, CD-

R or others) on which the sequence listing payt is
contuined (additional coples to be indicated under item

Al 2oy

1.8 fee caleulation sheet
Z.D scparate signed power of sttomey
S.D original general power of attomey
4.[] copy of genexal power of atiomney reference number,
if any:
5] satement explaming lack of sigmature
6.8 priority document(s) [dentificd in Bex No.VI as
itern(n) :
7.] translation of intematicns! appHication into
(tanguage):
I.D sepanate indications conceming deposited microorganism
ar gther blological materisl
| 9.0] Sequenca listing in computar readable form (indicats also type
and number of carriers {diakette, CD-ROM, CD-R or other))

) D copy submnitted for the puaposes of internationa)] scarch
under Rule [ 3tar only (and not as part of the
international spplication) :

(D [ (enty whers check-dax (B)(D or (B)) is marked in igft
column) sdditional copies including, where applicable,
:nnazplﬁwﬂnpmanM\mdw

h «

Gif) [ rogethver with relevant statement as to the identity
of the copy or eoples with the sequences listing part

9(ii), in right column): mantioned in left cohmm
10. ] otber (rpecify:
Figure of the drawings which Language of flliog of the
should accompany the abstract : 1 International application: English

Box No. IX SIGNATURE OF APPLICANT OR AGENT

Naxt to aach vignarure, Indicate the name of the parzon rigning and tha capacity in which ths person signs (5 such capacity is nos obvics from reading the

AVENTIS P

Dr. Jacobl

”/qx

DEUTSCHLAND GMBH

Dr. Weln

Date of sctuml receipt of the purporied
international epplication:

receiving Offi

((Tme

wse only
2. Dmawings:

03 APR 2002 IS it

Corrected date of actusl receipt due to later but
timely received papers or drawings completing
the purported international application:

D not received:

Date of timely receipt of the required
comrections under PCT Article 11(2):

5. Intemations] Searching Authority 1SA/ 6]  Tranamitial of search copy delayed
(if two or more sre competent): mﬁlmhﬂ:il:idm
For Intemational Bureau use only
Date of receipt of the record copy

by the International Buresu:

Form PCT/RO/101 (last sheet) (Murch 2001 ; repeinted Jenuary 2002)

Ses Notes to ths reguest form
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REQUISITOS NECESARIOS PARA PRESENTACION Y AGILIZACION DEL

TRAMITE

Usuario

PATENTE DE INVENCION MODELO DE UTILIDAD {)

- Mﬂmuu&hhmﬂnnﬁam ()
- Ddudoldmlﬂlmdﬂnﬂchﬂodohmmqmnpnmhhulhhd ()
~ Duscripcitn de fa Imrencitn. ()

Dibujos de ser esios pertinentea. -'-'-‘ {)
Mdthodlhshmmm

COMPLETA { ) ‘INOOMPLETA { )

DISENOC INDUSTRIAL { )

indicacion de que se solicita el registro ¢ dn Disefo Industrial ()
Datos de identificacion del soliciante o da la porsona que presenta { )
la solicitud.

Representacién grifica y fotogrifica del Dlsnﬁo Industrial o muestra del

Material que incorpora el disafio. _': ()
Comprobante de pago de mtuaahbhclda { )

COMPLETA () INCOMPLETA ()

ESQUEMA DETRAZADO  ( )

- Indicaclén de que solic!ta el reglstro de un Esquama de trazado. ()
- Datos de identificacion dei soicitants o de la persona que presenta
La solleitud. ()
Representacion grifica del esquema de trazado E ;

INCOMPLETA ()

Firma Responeabie:

BRERINSUSTIIA ¥ CONERCI0
' Radicacion 1 3088291 0000000 Foliss: M
Fecha: Focha i)y 2002-10-03 15:47:21
Tonite 3 011 ACT-PRTENT 379 FREE WACE 411 PRESENMRC
Iupedmcian 2NE0 RIVISIUN DE MIRVAS CRHACIGNES
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Industria y Comercio
SUPERINTENDENCIA
2020
Bogot4, D.C.,
Doctor: ondonr 10377
GUSTAVO HOLLMANN RESTREPO
Apoderado
Aventis Pharma Deutschiand GmbH.
ASUNTO: Radicacién N° 03-88391
Solicitd Internacional PCT/EP2002/03668
Fecha Inicio fase nacional 12111/2003
Tramite o011
Evento 379
Actuacién 430
Folios 001

Como resultado del examen de forma, realiizado con fundamento el el articulo 38 de la Decisién 486 de la
Comisién de la Comunidad Andina, articulo 27 del Tratado de Cooperacidn en Materia de Patentes (PCT),
regla 51 bis del Reglamento y Circular Unica de la Superintendencla de Industria y Comerclo, se le comunica
que:

0 La solicitud no contiens la copla del documento en que consta Ia cesidn del derecho a la patents del
Inventior al solicitants 0 a su causante. (Art. 26-k) Decision 486).

En cumplimiento de lo dispuesto por el articulo 30 de la Decisidn 486, se le requiere para que dentro del
término de dos meses siguientes a la fecha de nofificacién del presente oficio, complels los requisiios
anhﬂonnenlaenundados.Enmodemdarwmpinuamnalprmmamquummb la solicitud se
considerard abandonada y pe prelacion.

B anterfor requarimiento fue notificado por fijacién en lista de fecha, 28 M. 20




