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Copla del examen preliminar Intemacional efectuado por 1a Autoridad Intemacional de Examen
Preliminar (IPEA).

Traducclén del examen preliminar Internaclonal efectuado por la IPEA.
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" Traduccién oficial del Inglés por Marlén Neira Castro, resolucién 2117 del
Ministerio de Justicia de Colombia

APOSTILLA EN PODER DE REPRESENTACION DE
GLAXO GROUP LIMITED

PODER DE REPRESENTACION

Bilingtie inglés- espafio} otorgado en Brentford, Hiddlesex; Inglaterra el 13 de

agosto de 2003 y firmado por Peter John Giddings, Apoderado y Funcionario

autorizado.

-

Certificadoc de Notario De Pinna en espafol firmado por James Kerr Milligan

APOSTILLA

- Este documanto Pdblico
ha sido firmado por James Kerr Milligan

A\ B
. \]El"'!T"‘.'E1E "=
Lieva el sello del Notario piblico ;:D“';Lbn
410 Ll c
CERTIFICADO B0GOT 0.

Quien ejerce funciones de Notarjo piblico

En Londres
E1 14 agosto 2003
Por el Secretario de Estado Principal de su Majestad para Asuntos
exteriores y de Ta Mancomunidad

No. G229474

Gran Sello de 1a Oficina de Asuntos exteriores y de la Mancomunidad
Firma legible de J. Garbrah- Por el Secretario de Estado

Si el documento se usa en un pais que no pertenece a 1a Convencidn de 1a Haya del

5 de octubre de 1081 debe pasar por la seccidén consular de la Misién qua

representa al pais.

Es traduccidn Fiel del inglés, con copia archivo para coofroatacida. Bogotd 21 agosto-03.

#arlen Meira €

Holuluz. C

MARLEN NEIRA CASTR:
Traductor e Intdrpreie Ol
Inglés - Espaitol - Ingla
Rasolucién No. 2117 del 7 O-
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R DE PINNA
Dy -

Yo, el infrascrito JAMES KERR MILLIGAN, Notario Pablico de la Ciudad de
Londres, Inglaterra, por la Autoridad Real debidamente admitido y juramentado,

CERTIFICO:

QUE es auténtica la firma suscrita al pie del adjunto Poder, por ser del pufio y letra
del Sefior Don PETER JOHN GIDDINGS, cuya identidad me consts, Apoderado de
la Sociedad inglesa denominada “GLAX0 GROUP LIMITED”, Sociedad
legalmente constituida y existente de acuerdo con las leyes de Inglaterra, e inscrita
en la Oficina de Registro de Sociedades bajo el nimero 806979, con domicilio social
en (Qlaxo Wellcome House, Berkelsy Avenue, Greenford, Middlesex UB8 ONN,
Inglaterra;

QUE el citado Seiior Don PETER JOHN GIDDINGS est4 debiday suficientemente
autorizado para firmar documentos de esta clage en nombre y representacién de
dicha Sociedad en virtud de un Poder otorgado por la referida Sociedad fechado 8 de
julio de 2002.

Y QUE los objetos para loe cuales ss otorgd dicho Poder se encuentran dentro de los
objetos o actividades de la citada Sociedad, de acuerdo con la Escritura Constitutiva

3 ¥ los Eatetutos Socisles, los cuales he tenido a la vista.

PARA QUE CONSTE donde y como convm;lg*a y fuere necesario expido el

JAMES KERR MILLIGAN
Notario Piblico de Londres, Inglaterra

L

DR FINNA
IS Pieewlilly Landen WLJ OLJ
‘Tolaphona:+44 @00 THR 00  Fasslulie +4 (R0 TR 00N IS Mo 4501 Plandily §



APOSTILLE
(Hague Convention of $ October 1961 / Coavestion de La Haye du 3 octobire 1961)
UNITED KINGDOM OF GREAT BRITAIN AND NORTIERN IRELAND
Comntry: United Kingdom of Grest Britadn and Narthern Irsland
Pays: Roymune-Uni de Grande-Bretegne et d’Irisnde du Nord
This public docament / Le présent acts public
2. Has bean signed by James Kerr Milligan

0 442 signé par
3. Acting inthecapscliyof Netary Public
agiztant en qualité de e\
4. Bear the ssalstamp of 'l'heblllNomyl'Ihlle >
cat rovétn du scemphtimibre de
Cestifiel/Attesté
3. stLondon/hk Londms 6, thefls 14 Awguyt 2003

7. by Her Majesty's Principal Secretary of State for Foreign and Commonweslth Affelrs /
par le Secrituire d'Eiat Principsl do Sa Mjeaid mm Affuires Etrmgives of du Commuosrwesth

8.  Numbes/som No G229474

10. Signsture:  J. Garbrah

Far e Secretiry of Sags / Possr I Suvigairs &'Sout

1£this document i to be used In & country which is not party % the Hague Convention of § October 1961,
It shonid be presenied o the conmilar section of the ralssion representing that conniry.
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Power of Attorney
The underaigned,

domiciled in

Poder

Bl suscritn,

Glaxo Group Limited

domiciliado

Glaxo Wellcome House, Berkeley Avenue, Greenford, Middlesex UB6 ONN, GB

by means of these presents hereby grania to Carlos
R. Olarte, J. Ian Ralsbeck and Ana
Maria Frierl full and sufficient Power of
Attorney to file, prosecute, obtain, defend and
enforce any and all of the company’s Patents,
Utllity Models and Indnstrial Designs in the

. Republic of Colombis, to which end it empowens

them to inke all stepa necessary before any
administrative or judicial suthority of any class for
the objects stated, to file petitions, appeals, replios
and oppositions, pay taxes and annuities, request
testimonies, receive docusnents and securities,
gbandon applications and collect refunds. Sufficient
power is hereby granted to receive notifications on
behalf of the Company, to confer powers on those .
who are to represent the company judicially and
extrajudiciaily, to answer in court in the matter of all
claims and demands that may be pregented in
comnection with the objects stated, giving them
likewise power to substitute these presents and
revoke such substitutions,

Signature/Firma:

Peter John GID,

Date/Fecha: 13 August 2003

City,Country/Ciudad,Pafs: Brentford, Middlesex, Engle

por medio del presente otorga 2 Carlos R.
Olarte, J. Isn Raisheck y Ana Maria
Frierl poder especial, amplio y suficiente para
presentar, tramitar, obtener, defender y hacer
respetar todas y coslquiers de Patentes, Modelos
de Utilidad y Disellos Industriales dc In
compafiia en 1a Repiiblica de Colombin, a cuyo
cftcto log faculta pam dar todos los pasos
necesarios ante cualquier autoridad administrativa
o judicial do cualquier jerarquia pars cumplir con
lo encomendado, elevar solicitudes, apelaciones,
respuesias ¥ oposiciones, pagar impuestos y
amalidades, solicitar tegtimonios, recibir
documenios y valores, doaistir y percibir. Se

a nombre de Ia compaiiia, otorgar poderes a
quienea vayan a representar a 1a compafiia judicial
y extrajudicialmente, responder en juicio & todas
Ias reclamaciones o demendas que por motivo de
lo encomendado s presentaren, dindoles
asimismo facultad para sostituir €l presente y

S as ?ttomgy
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(19) World Intellectual Property
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ance Notes on Codes and Abbreviations” appearing al the begin-
Ring of each regular issue of the PCT Guzsite

2005/055940 A2 | I BN R0 000 0 O R



10

15

20

WO 2005055940 PCT/US2004/040667

Novel M; Muscarinic Acetyicholine Receptor Antagonists

FIELD OF THE INVENTION

This invention relates to novel derivativas of cycfic amines,
pharmaceutical composltions, processes for thelr preparation, and use thereof
in treating M3 muecarinic acetyicholine receptor mediated diseases.

BACKGROUND OF THE INVENTION

Acstyicholine released from cholinergic neurons in the peripheral and
central nervous systems affects many different biclogical processes through
Interaction with fwo major classaes of acetyicholine recaptors — the nicotinic and
the muscarinic acetyicholine receptors. Muecarinic acetyicholine receptors
{mAChRs) belong to the superfamily of G-protein coupled receptors that have
seven transmembrane domains. There are five sublypes of mAChRs, termed
M1-M5, and each Is the product of a distinct gene. Each of these five subtypes
displays unique pharmacological properties. Muscarinic acetyicholine
receptors are widely distributed In vertebrate organs, and these receptors can
mediate both inhibltory and excitatory actions. For example, in smooth muscle
found in the alrways, bladder and gastrointestinal tract, M3 mAChRs mediate

contractile responses. For review, please see {Brown 1889 247 /id).
Muscarinic acetylcholine receptor dysfunction has been noted in a
varlety of different pathophyslological states. For instance, in asthma and
chronic obstructive puimonary disease (COPD), inflammatory conditions lead to
loss of Inhibitory M2 muscarinic acetyicholine autoreceptor function on
parasympathetic nerves supplying the pulmonary emooth muscle, causing
Increased acetyicholine release follawing vagal nerve stimulation. This mAChR
dysfunction results In airway hyperreactivity mediated by increased stimulation
of M3 mAChRs{Coeteilo, Evans, et al. 1689 72 fid{Minette, Lammaers, et al.
1089 248 Ad}. Similarly, Infflammation of the gastrointastinal tract In
inflammatory bowel disease (IBD) resulfs in M3 mAChR-medlated hypermotility

{Oprins, Maijer, et al. 2000 245 /id}. Incontinence due to bladder
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hypercoritractility has alséo been demonstrated to be mediated through
increased stimulation of M3 MAChRs {Hegde & Eglen 1889 251 /id). Thus the

identification of subtytpe-selactive mAChR antagonists may be useful as
therapeutics in these mMAChR-mediated diseases.

Desplte the large body of evidence supporting the use of anti-mixﬂnic
raceptor therapy for treatment of a varlely of disease states, relatively few ant-
muscarinic compounds are In use in the clinic. Thus, there remains a need for
novel compounds that are capable of causing blockade at M3 mACHRs.
Conditions assoclated with an Increase In stimulation of M3 mAChRS, such as
asthma, COPD, IBD and urinary Incontinence would benefit by compounds that
are Inhibltors of MAChR binding.

M F THE D

Thie invention relates to compounds of Formula |

""f’"‘g’n\gku ﬁ:';‘vm

1 (0]
whereln
nis0or1, _
Z s selected from the group consisting of halo, CF3COQ", mesylats,
tosylate, or any other pharmaceutically acceptable counter lon;

. R1 is selected from the group consisting of C4-Cg branched or
unbranched alkyl, C3-Cg cycloalkyl, C3-Cg cycloalkyl lower alkyl, C3-Cg
alkenyl, unsubstituted or substituted phenyl, or unsubstituted or substituted

phenyl C1-C3 lower alkyl; wherein, when substituted, a group is substituted by
one or more radicals selected from the group conslsting of C4-Cg alkoxy, halo,

hydroxy, amino, cyano, trifiuoromethyl, C4-Cg branched or unbranched alkyl,
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C3-Cg cycloalkyl, C3-Cg cycloalkyl lower alkyl, phenyl and phenyl C1-C3 lower
alkyl.

T is selected from the group consisting of an unsubstituted or substituted
following group: mono, di, and trl substituted pyrrole, thiozole, imidazole,
pyrazole, triazole, oxazole, isaxazole, furazan, iscindole, indazole, carbazole,
benzimidazple. Indolizine, purine, adenine, gusnine, xanthine, caffeine, uric
acld, azepine, pyridine, pyridazine, pyzazine, pyrimkiine, triazine, pyrimidone,
uracil, cytosine, thymine, isoquinoline, phthalazine, pteridine, naphthyridine,
acridine, cinnoline, phenazine, quinazoline, phenoxazine, quinoxaline,
phenothiazine; wherein, when substituted, a group ie substituted by cne or
more radicals selected from the group consisting of C{-Cg alkoxy, halo,
hydroxy, amino, trifluoromethyl, C1-Cg branched or unbranched alkyl, C3-Cg

cycloalkyl, Ca-Cg cycloalkyl lower alkyl, phenyl and phenyl C1-C3 lower alkyl;

R2 Is selected from the group conslsting of C4-Cg branched or
unbranched alkyl, C3-Cg cycloalkyl, C3-Cg cycloalkyl lower alkyl, unsubstiuted
or substituted phenyl, or unsubstituted or substituted phenyl C1-C3 lower alkyl;
wherein, when substituted, a group Is substituted by one or more radicals
selected from the group consisting of C4-Cg alkoxy, halo, hydroxy, amino,
cyano, friflucromethyl, C4-Cg branched or-unbranched alkyl, C3-Cg cycloalkyl
and Cg-Cg cycioalkyl lower alkyl and heterocycle ringe;

R3 Is selected from the group consisting of an unsubstituted or
substituted following group: phenyl, phenyt C1-C8 lower alkyl, thiophenyi,
thiophenyl C1-C8 lower alkyl, furanyl, furanyl C1-C8 lower alkyl, pyridinyi,
pyridinyl C1-C8 lower alkyl, imidazolyl, imidazolyl C1-C8 lower alkyl, naphthyl,
naphthyl C1-C8 lower alkyl, quinolinyl, quinolinyl C1-C8 lower alkyl, indolyl,
Indolyl C1-C8 lower alkyl, benzothlophenyl, benzothiophenyl C1-C8 lower alkyl,
benzofuranyi, benzofuranyl C1-C8 lower alkyl, benzolmidazolyl,
benzoimidazolyl C1-C6 lower alkyl, C1-Cg branched or unbranched alkyl, Ca-

Cg cycloalkyl, C3-Cg cycloalkyl C4-Cg lower alkyl, or C3-Cg alkenyl; wherein,
when substiiuted, a group is substituted by one or more radicals selected from

3
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the group consisting of C4-Cg alkoxy, phenoxy, phenyl C4-C3 alkoxy, halo,

hydroxy, amino, cyano, trifluoromethyl, methylenedioxy, emylaned'ioxy.
propylenedioxy, butylenedioxy, C4-Cg branched or unbranched alkyl, C3-Cg

cycloalkyl, Ca-Cg cycloalkyl lower alkyl, phenyl, phenyl C1-C3 lower alicy,
thiophenyl, thiophenyl C1-C3 lower alkyl, furanyl, furanyl C1-C3 lower alkyl,
pyridiny!, pyridinyt C1-C3 lower alkyl, naphthyl, naphthyl C1-C3 lower alkyl,
quinolinyl, quinolinyl C1-C3 lower alkyl, Indolyl, indolyl C1-C3 lower alkyi,
benzathiophenyl, benzathiophenyl C1-C3 lower alkyl, benzofuranyi,
benzofuranyl C1-C3 lower alkyl, COOH, CORS, COORS, CONHRS, CON(R6)2,
COG, NHRS, N(R6)2, G, OCORS, OCONHRS, NHCORS, N(RB)CORS,
NHCOORS and NHCONHRS;

R4 Is selected from the group consisting of C4-Cg branched or

unbranched alkyl, C3-Cg cycloalkyl, C3-Cg cycloalkyl lower alkyl.

UM OF THE INVE N

The present invention includes all hydrates, solvates, complexes and
prodrugs of the compounds of this invention. Prodrugs are any covalently
bonded compounds that release the active parent drug according to Formula | -
in vivo. If a chiral center or another fomn of an isomeric center Is present in a
compound of the present Invention, all forms of such isomer or isomers,
Including enantiomers and diastereomers, are intended to be covered herein.
inventive compounds containing a chiral centsr may be used as & racemic
mixture, an enantiomerically enriched mixture, or the racemic mixture may be
separated using well-known techniques and an individual enantiomer may be
usad alone. In cases In which compounds have unsaturated carbon-carbon
double bonds, both the cis (Z) and trans (E) isomers are within the scope of this
Invention. In cases wherein compounds may exist in tautomeric forms, such as
keto-enol tautomers, each tautomeric form is contemplated as beling Included



10

15

25

30

WO 2003/035940 PCT/US2004/040667

within this Invention whether existing in equilibrium or predominantly in one
form.

The meaning of any substituent at any one occurmence In Farmula | or
any subformula thereof is independent of its meaning, or any other substituent's
meaning, at any other occurrence, unless specified otherwise.

Abbreviations and symbols commonly used in the peptide and chemical
arts are used herein to describe the compounds of the present invantion. In
generai, the amino aclkd abbreviations follow the IUPAC-IUB Joint Commisslon
on Biochemical Nomenclature as deecribed in Eur. J. Blochem., 158, 5 (1884).

The term "C4.Cp alkyl" and “C4.Cg alkyl” Is used hereln includes both
straight or branched chain radicals of 1 to 8 or 8 carbon atoms. By example this
term includes, but is not imited to methyl, ethyl, n-propyl, isopropyl, n-butyi,
sec-butyl, lsobutyl, tert-butyl, pentyl, hexyl, heptyl, octyl and the (ke "Lower
alkyl" has the same maaning as C1.Cg alkyl.

Hereln "C1.Cg alkoxy" Includes straight and branched chain radicals of

the likes of -O-CHg, -O-CH2CHg3, and the n-propoxy, lsopropoxy, n-butoxy,

sec-butaxy, isobutoxy, ferf-butoxy, pentoxy, and hexoxy, and the like.
"C3-Cg-cycloalkyl™ as applied herein is meant to include substituted and

unsubstituted cyclopropane, cyclobutane, cyclopentane and cyclohexane, and
the like. .
"Halogen” or "halo" means F, C|, Br, and .

The preferred compounds of Formula | include those compounds
wherein:

nisQor1;

Z |8 selected from the group conslsting of halo, CF3CO0", mesylate,
tosylate, or any other pharmaceutically acceptable counter ion;

T is selected from the group consisting of an unsubstituted or substituted
following group: mone, di, and tri substituted, pyrrole, thiozole, imidazole,
pyrazole, irlazole, oxazole, isoxazols, furazan, isolndole, Indazole, carbazole,
benzimidazple. Indolizine, purine, adenine, guanine, xanthine, caffeine, uric
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ecid, azepine, pyridine, pyridazine, pyzazine, pyrimidine, tn'azina.‘ pyrimidone,
uracil, cytosine, thymine, isoquinoline, phthaiazine, pteridine, naphthyridine,
acridine, cinnoline, phenazine, quinazoline, phenoxazine, quinoxaline,
phenothnazine. wherein, when subatituted, a group Is substituted by one or
more radicals selected from the group conslsting of C4-Cg alkoxy, halo,

hydroxy, amino, mﬂuoromemw. C1-Cg branched or unbranched alkyl, C3-Cg

cycloalkyl, C3-Cg cycloalkyl lower alkyl, phenyl and phenyl C1-C3 lower alkyl;
R1 is selected from the group conslsting of C1-Cg branched or

unbranched alkyl, C3-Cg cycloalkyl, C3-Cg cycloalkyl lower alkyt, C3-Cg
alkenyl, or unsubstitiuted or substituted phenyl C1-C3 lower alkyl; whereln,
when substituted, & group Is substituted by one or more radicats selected from
the group conslsting of C1-Cg alkoxy, halo, hydroxy, amino, cyano,
triflucromethyl, C1-Cg branched or unbranched alkyl, C3-Cg cycloalkyl, C3-Cg
cycioalky! lowsr alkyl, phanyl and phenyl C1-C3 lower alkyl;

or R2 and R3 I8 <{CHa)r-, or ~{CHz)r-Phenyl-(CHz)r-; wheraln. ] is an interger
from 3 to B; i is an Integer from 1o 3.

R2 Is selected from the group consisting of hydrogen, hydroxy, amino,
halo, cyano, trifluoromethyl, C4-Cg alkoxy, C4-Cg alkyl, C3-Cg cycloalkyl, Ca-
Cg cycloalkyl lower alkyl, phenyl, phenyl C1-C3 lower alkyl, phenylcarbonyl;

R3 is selected from the group conslsting of an unsubstituted or
substitutad following group: phenyl C1-C8 lower alkyl, thiophenyl C1-C8 lower
alkyl, furanyl C1-C8 lower alkyl, pyrkiinyl C1-C8 lower alkyl, imidazolyl C1-C6
lower alkyl, naphthyl C1-C8 lower alkyl, quinolinyl C1-C6 lower alkyi, indolyl
C1-C8 lower alkyl, benzothiophenyl C1-C8 lower alkyl, benzofuranyl C1-C8

lower alkyl, benzoimidazolyl C1-C8 lower alkyl, C4-Cg branched or unbranched _

alkyl, C3-Cg cycloalkyl, C4-Cg cycloalkyl C1-Cg lower alkyl, or C3-Cg alkenyl;
wherein, when substituted, a group Is substituted by one or more radicals
selected from the group conslsting of C4-Cg alkoxy, phenoxy, phenyl C4-C3
alkaxy, halo, hydroxy, amino, cyano, trifluoromethyl, methylenedioxy,
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ethylenedioxy, propylenedioxy, butylenedioxy, C1-Cg branched or unbranched
alkyl, C3-Cg cycloalkyl, C3-Cg cycloalkyl lower alkyl, phenyl, phenyl €1-C3
lower atkyl, thiophenyl, thiophenyl C1-C3 lower alkyi, furanyl, furanyl C1-C3
lower alkyl, pyridinyl, pyridinyl C1-C3 lower alkyl, naphthyl, naphthyl C1-C3
lower alkyl, quinolinyl, quinolinyl C1-C3 lower alkyl, indolyl, Indolyl C1-C3 lower
alkyl, benzothiophenyl, benzothiophenyl C1-C3 lower alkyl, benzofuranyl,
benzofuranyl C1-C3 lower alkyl, COOH, COR6, COORS, CONHR6, CON(R6)2,
COG, NHRSB, N(R8)2, G, OCOR6, OCONHRSB, NHCORS, N(REB)CORS,
NHCOORS and NHCONHRS;

R4 is selacted from the group consisting of C4-Cg branched or

unbranched alkyl, C3-Cg cycloalkyl, C3-Cg cycloalky! lower alkyl, or phenyl C1-
C3 lower alkyt;

Even more preferred are those compounds where:

nis 1;

Z s selected from the group consisting of halo, CF3COO", or any other
phamaceutically acceptable 'oounhr lon;

T is selected from the group conslsting of an unsubstituted or substituted
following group: mone, di, and trf substituted pymole, thiozole, imidazole,
pyrazole, triazole, axazole, isaxazole, fyrazan, Isoindole, indazole, carbazole,
benzimidazple. Indolizine, purine, adenine, guanine, xanthine, caffelne, uric
acid, azepine, pyridine, pyrldazin;. -pyzazine, pyrimidine, triazine, pyrimidone,
uracil, cytoaine, thymine, lsoquinoline, phthalazine, pteridine, naphthyridine,
acridine, cinnoline, phenazine, quinazoline, phenoxazine, quinoxaline,
phenothlazine; whenein, when substituted, a group ls substituted by one or
maore radicals selectad from the group consisting of C4-Cg alkoxy, halo,

hydroxy, amino, triflucromethyt, C1-Cg branched or unbranched alkyl, C3-Cg
cycloalkyl, C3-Cg cycloalkyl lower alkyl, phenyl and phenyl C1-C3 lower alkyl;
R1 is selected from the group conslsting of C4-Cg branched or
unbranched alkyl, C3-Cg cycloalkyl, C3-Cg cycloalkyl lower alkyl, C3-Cg
alkenyl, or unsubstifuted or substituted phenyl C1-C3 lower alkyl; wherein,
7
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when substituted, a group Is substituted by one or more radicals selected from
the group c_onsisting of C1-Cg alkoxy, halo, hydroxy, amino, cyano,
trifluoromethyt, C1-Cg bran_che& or unbrahched alkyl, C3-Cg cycloalkyl, C3-Cg
cycloalkyl lower alkyl, phenyl and phenyl C1-C3 lower alkyl;
or R2 and R3 Is ~CH2)r-, or ({(CHak-Phenyl-(CH,)—; wherein, | is an interger
from 3 to 8; i is an integer from 1 to 3.

R2 Is selected from the group consisting of hydrogen, hydroxy, amino,
halo, cyano, trifluoromethy, 'C1-ca alkoxy, C4-Cg alkyl, C3-Cg cycloalkyl, C3-
Cg cycloalkyl lower alkyl, phenyl, phenyl C1-C3 lower alkyl, phenylcarbonyl;

R3 Is selected from the group conslsting of an unsubstituted or
substituted following group: phenyl C1-C8 lower alkyl, thiophenyl C1-C8 lower
alkyl, furanyl C1-C8 lower alkyl, pyridinyl C1-C6 lower alkyl, imidazolyl C1-C6
lower alkyl, naphthyl C1-C8 lower alkyl, quinolinyl C1-C8 lower alkyl, Indolyi
C1-C8 lower alkyl, benzothlophenyl C1-C8 lower alkyl, benzofuranyl C1-C8
lower alkyl, benzoimidazolyl C1-C8 lower alkyl, C{-Cg branched or unbranched

alkyl, C3-Cg cycloalkyl, C2-Cg cycloalkyt C1-Cg lower alkyl, or C3-Cg alkeny};
wherein, when substituted, a group Is substituted by one or more radicals
selected from the group consisting of C4-Cg alkoxy, phenaoxy, phenyl C1-C3
alkoxy, halo, hydroxy, amino, cyano, trifluoromethyl, methyienedioxy,
ethylenedloxy, propylenediaxy, butylenadioxy, C1-Cg branched or unbranched
alkyl, C3-Cg cycloalkyl, C3-Cg cycloalkyl lower alkyl, phenyl, phenyl C1-C3
lower alkyl, thiophenyl, thiophenyl C1-C3 lower alkyl, furanyl, furanyl C1-C3
lower alkyl, pyridinyl, pyridinyl C1-G3 lower alkyl, naphthyl, naphthyl G1-C3
lower alkyl, quinolinyl, quinolinyl C1-C3 lower alkyl, indolyl, indolyl C1-C3 lower
alkyl, benzothiophenyl, benzothlophenyl C1-C3 lower alkyl, benzofuranyl,
benzofuranyl C1-C3 lower alkyl, COOH, COR6, COOR6, CONHRS, CON(R6)2,
COG, NHR6, N(R6)2, G, OCOR6, OCONHRSG, NHCORS, N(R8)CORS,
NHCOORS and NHCONHRS;
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R4 is selected from the group consisting of C4-Cg branched or
unbranched alkyl, C3-Cg cycloalkyl, C3-Cg cycloalkyl lower alkyl, or phenyl C1-
C3 lower alkyl;

The preferred compounds are selectad from the group conalsting of:
NA{(3S)-1{(3-hydroxyphenyl)methyi]-1-methyi-3-piperidintumyl}-N-{{{5-
[(methyloxy)carbanyi]-2-furanyllamina)carbonyl]-L-tyrosinamide trifluoroacstats;
N-[({4-{(ethyloxy)carbonyl}-1,3-oxazol-2-yllamino)carbonyf}-N-{(3S5)-1-{(3-
hydroxyphenyl)methyl}-1-methy}-3-piperidiniumyl}-L-tyrosinamide
trifluoroacetate;
N-{(35)-14(3-hydraxyphenyl)methyl}-1-methyl-3-piperidiniumyf}-N-({4-methy}-
5{(methyloxy)carbonyl}4H-1,2 4-trlazol-3-yi}amino)carbonyl]-L-tyrosinamide
trifiuoroacetats; :
N-{({4{(ethyloxy)carbonyi}-1,3-thiazol-2-yllamino)carbonyl-N-{(3S)-1-{(3-
hydroxyphenyl)methyi}-1-methyl-3-piperidinlumyf}-L-tyrosinamide
trifluoroacetate;
N-[({4-{(ethyloxy)carbonyl]cyclohexyl}amino)carbonyl-N-{{3S)-1-{(3-
hydroxyphenyl)methyll-1-methyi-3-piperidinlumyf}-L-tyrosinamide
trifluoroacetate;

The most prefermed compounds are selected from the group conalsting
of:
N-{({5-{(ethyloxy)carbonyl}-1-methyl-1H-pyrrol-3-yl}amino)carbonyl}- N{(3S)-1-
[(3-hydroxyphenyl)methyl}-1-methyl-3-piperidinlumyl}-L-tyrosinamide
frifiuoroacetate;
NH(35)-1-{(3-hydroxyphenyl)methyl]-1-methyi-3-piperidiniumyf}-N-((1-methyl-
5{(methyloxy)carbonyl}-1H-pyrrol-3-yljJamino)carbonyi}-L-tyrosinamide
trifluoroacetate;
NH{(3S)-1-{(3-hydroxyphenyl)methyl]-1-methyl-3-piperidiniumyl}-N-{({5-
[(methyloxy)carbonyl}-1,3-thiazol-2-yljamino)carbonyl}-L-tyrosinamide
trifiuoroacetate; .

9
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or a pharmaceutically acceptable salt.

Methods of Preparation
Preparation
The compounds of Formula (I) may be obtained by applying synthetic
procedures, some of which are illustrated In the Schemes below. The synthesis

provided for these Schemes Is applicable for producing compounds of Formula

(1) having a variety of differant R1, R3, R4, R5 and RS, which are reacted,
employing substituents which are sultable protected, to achieve compatibility
with the reactions outliined herein. Subsequent deprotection, In those cases,
then affords compounds of tha nature generally disciosed. While some
Schemes are shown with specific compounda, this ks merely for illustration

purpose only.

Preparation 1

Resin-bound amines 3 were prepared by reductive alkylation of 2,8-dimethoxy-
4-polystyrenebenzyloxy-benzaldehyde (DMHB resin) with noayi-protected
diamine HCI aalts 2, which were prepared from Boc-protected diamines 1
(Scheme 1). Reactions of 3 with Fmoc protected amino acids, followed by
removal of the protecting group, provided resin-bound intermediates 4. The
amines were coupled with resin-bound intermediate 4 to afford the
cormesponding resin-bound ureas 8. The ureas were subsequently treatad with
benzenethiolate to give the secondary amines, which underwent reductive
amination with appropriate aldehydes to produce resin-bound tertiary amines 6.
The amines bounded on resin 6 were then treated with alkyl halide to afford
quatemnary ammonium salts, which were cleaved by 50% trifluorcacetic acid In
dichloromethane to afford targeted compounds 7 (Scheme 1).

10
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Scheme 1 [C(

_ Condltions: a) 2-nitrobenzenesulfonyl chioride (Noeyi-CI), pyridine, CHaClp, 0
" oC —1t; b) 4 M HCi In1,.4-dioxane, MeOH, rt; ¢) 2,8-dimethoxy-4-

5 polystyrenebenzyloxy-benzaldehyde (DMHB resin), Na(OAc)3BH,
dilsopropylethylamine, 10% acetic acld In 1-methyl-2-pymolidinone, rit; d) Fmoc-
protected amino acids, 1,3-diisopropylcarbedlimide, 1-hydroxy-7-
azabenzotriazole, 1-methyl-2-pyrrolidinone, rf; @) 20% piperidine in 1-methyl-2-
pyrrolidinone, rt; f) 4-nitrobenzene chioroformate, dilsopropylethylamine, N,N-

10 dimethyl formamide, dichloromethane, rt; g) K2CO4, PhSH, 1-methyl-2-
pymolidinone, rt; h) R2CHO, Na(OAG)3BH, 10% Bcetic acid In 1-methyl-2-
pyrrolidinone, rt; i) RX, acstonitrile; [)50% trifluoroacetic acid in
dichloromethane, rt.

11
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SYNTHETIC EXAMPLES

The following examples are provided as illustrative af the present
invention but not limiting in any way:

Example 1
Prepara of =14(3-h enylimethyf]-1 |-3-
plperidintumy}}-N-I{{6-{(methyloxy)carbonyf]-2-furanyfjamino} carbonyil-

L-tvrosinamide tifluoroacetate . .
a) 3-Amino-N-(2-nitrobenzenesuifonyl)pyrroiidine HCl salt

To a solution of 3-{fert-butoxycarbonyl-amino)pyrrolidine (20.12 g, 108
mmol) In 250 mL of anhydrous methylene chioride at 0 °C was added 13.1 mL
(162 mmol) of anhydrous pyridine, followed by slow addition of 25.2 g (113.4
mmol) of 2-nitrobenzenesulfonyl chloride. The mbxture was warmed to rt over 1
h and stired at rt for 18 h. The mixture was poured Into 300 mLof 1M
aqueous NaHCO3 solution. After the resulting mbdure was stirmed at rt for 30
min, the organic layer was separated and washed with 500 mL of 1N aqueous
HCI solution twice. The resulting organic layer was dried over MgSQO4 and
concentrated in vacuo. The reskiue was used for the next step without further
purification. :

To a mixture of the above residue In 140 mL of anhydrous MeOH was
added 136 mL. (544 mmol) of 4 M HCI In 1,4-dloxane solution. Tha mbdure was
stirred at 1t for 16 h, concentrated /n vacuo and further dried in vaccum oven at
35 OC for 24 h to vield 3-amino-N-(2-nitrobenzenesuifonyl)pymrolidine HCI salt
as a yeliow solid (30.5 g, 92% over the two steps): 1TH NMR (400 MHz, dg-
DMSO) § 8.63 (s, 3 H), 8.08-7.98 (m, 2 H), 7.98-7.83 (m, 2 H), 3.88-3.77 (m, 1
H), 3.66-3.56 (m, 2 H), 3.46-3.35 (m, 2 H), 2.28-2.18 (m, 1 H), 2.07-1.88 (m, 1
H).

b) DMHB resin-bound ethyl 4-{({I(1S)-1-<{{4-[(1.1-
dimethylsthyl)oxy]phenyi}methyl)-2-({1-{(4-hydroxyphenyl)methyi}-3-
pyrrolldInyl}amIno)-z-oxooﬂ\yl]amlno}earbonyl)am_ino]benmah

12

20



10

15

20

25

30

WO 2005/055940 PCT/US2004/040667

To a mixture of 7.20 g (10.37 mmol, 1.44 mmol/g) of 2,6-dimethoxy-4-
polystyrenebenzyloxy-benzaidehyde (DMHB resin) In 156 mL &f 10% acetic
acid in anhydrous 1-methyl-2-pymolidinone was added 8.56 g (31.1 mmof) of
example 1a and 9.03 mL (5‘i .84 mmol) of diisopropylethyl amine, followed by
addition of 11.0 g (51.84 mmol) of sodium triacetoxyborohydride. After the
resulting mixture was shaken at rt for 72 h, the resin was washed with DMF (3 x
250 mL), CH2Cla/MeOH (1:1, 3 x 250 mL) and MeOH (3 x 250 mL). The

resulting resin was dried In vacuum oven at 35 ©C for 24 h. Elemental analysis
N: 4.1, S: 3.12.

To a mixture of 800 mg (0.860 mmaol, 1.075 mmol/g) of the above resin
in 16 mL of anhydrous 1-methyl-2-pymolidinone was added 1.98 g (4.30 mmol)
of Fmoc-Try(tBu)-OH and 117 mg (0.88 mmol) of 1-hydroxy-7-
azabenzotriazole, followed by addition of 0.82 mL (5.16 mmol) of 1,3-
dlisopropylcarbodiimide. After the resuiting mixture was shaken at rt for 24 h,
the resin was washed with DMF (3 x 256 mL), CH2Cl2/MeOH (1:1, 3 x 25 mL)

and MeOH (3 x 25 mL). The resulting resin was dried.In vacuum oven at 35 °C
for 24 h. An analytical amount of resin was cleaved with 50% trifluoroacetic
acld In dichloroethane for 2 h at tt. The resulting solution was concentrated in
vacuo: MS (ESI) 657 [M+H-Buf*. '
The above resin (0.880 mmol) was treated with 15 mL of 20% piperidine
_in anhydrous 1-methyl-2-pyrrolidinone solution. After the mixture was shaken
at rt for 15 min, the solution was drained and ancother 15 mL of 20% piperidine
In anhydrous 1-methyl-2-pyrrolidinone solution was added. The mixture was
shaken at rt for another 15§ min. The solution was drained and the resin was
washed with DMF (3 x 25 mL), CH2Cl>/MeOH (1:1, 3 x 25 mL) and MeOH (3 x

25 mL). The resulting resin was driad In vacuum oven at 35 OC for 24 h. An

analytical amount of resin was cleaved with 50% trifluoroacetic acld in

dichloroethane for 2 h at rt. The resulting solution was concentrated /n vacuo:

MS (ESI) 435 [M+H-tBu]*,

c) N{(35)-1{(3-hydroxyphenyl)methyl}-1-methyl-3-plperidiniumyl}-N-{{{5-

[(methyloxy)carbonyl]-2-furanyfjamino)carbonyll-L-tyrosinamide frifiuoroacetate;
13
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To a mixture of 56.4 mg (0.4 mmol) ethyl methyi 5-amino-2-
furancarboxylate In 5SmL of anhydrous dichloromethane was added 84.5 mg
(0.42 mmol) 4-nitrobezenechloroformate. The reaction mbxure waa stirred at

5 room temperature for half an hour and concentrated. Diisopropylethylamine
(0.14 mi., 0.8 mmol), DMHB resin bound O<{1,1-dimethylethyl}-N-{(3S)-1{(2-

nitrophenyf)sulfonyl}-3-pymolidinyl}-L-tyrosinamide 4 (200 mg, 0.16 mmol) and
dimethyl formamide (5 mL) were added to reaction mixture and shaked

overnight.. The resin was wabhed with CH2Cl> (3 x 1 mL), CHaClo/MeOH (1:1,
10 3 x1mL), MeOH (3 x 1 mL) and CH2Cl2 (3 x 10mL). The resulting resin was

dried in vacuum oven at 3& OC for 24 h. An analytical amount of resin was
cleaved with 50% trifluoroacetic acid in dichloroethane for2 hat rt. The

resulting solution was concentrated /n vacuo: MS (ESI) 816.0 [M+H-tBu]*.
To a mixture of the above dry resin (0.16 mmol) in 5 mL of 1-methyl-2-
15 'pyn'qlidinone was added 166 mg (1.2 mmol) of K2CO4q and 80 pL (0.6 mmol) of

PhSH. After the resulting mixture was shaken at rt for 2 h, the resin was
washed with DMF (3 x 10 mL), H20 (3 x 10 mL), DMF (3 x 10 mL),

CH2Clp/MeOH (1:1, 3 x 10 mL) and MeOH (3 x 10 mL). The resulting resin

was dried in vacuum oven at 35 ©C for 24 h. An analytical amount of resin'was
20 cleaved with 50% triflucroacetic acid in dichloroethane for2 hatrt. The

resulting solution was concentrated in vacuo: MS (ESI) 431 M+H-Bu]*.

To a mixture of the above dry resin § (0.16 mmol) In 3 mL of 10% HOAc
in anhydrous 1-methyl-2-pyrrolidinons solution was added 283 mg (2.4 mmol)
of 3-hydroxylbenzaldehyde and 508.8 mg (2.4 mmol) of eodium

25 triacetoxyborohydride. After the reaulting mixture was shaken at rt for 48 h, the
resin was washed with DMF (3 x 10 mL), CH2Cl2/MeOH (1:1, 3 x 10 mL) and

MeOH (3 x 10 mL). The resulting resin was dried in vacuum oven at 35 OC for
24 h. An analytical amount of resin was cleaved with 50% trifluoroacetic acld In
dichlorosthane for 2 h at rt. The resulting solution was concantrated in vacuo:

30 MS (ESI) 5§32.2 [M+H-tBu]*.
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To a mixture of the above dry resin (0.04lmmol) in 1 mL of anhydrous
acstonitrile was added 18.7 pL (0.3 mmol) of lodomethane. Aftar the mixture
was shaken at rt for 18 h, the reein was washed with DMF (3 x 10 mL),
CHoCla/MeOH (1:1, 3 x 10 mL), MeOH (3 x 10 mL) and CH2Cl3 (3x10mL).

The resutting resin was dried in vacuum oven at 35 OC for 24 h. The dry resin
was treated with 2 mL of 50% trifiuoroacetic acld in dichloromethane at t for
2h. After the cleavage solution was collectad, the resin was treated with
another 2 mL of 50% triflucroacetic acid in dichloromethane at rt for 10min.
The combined cleavage solutions were concentrated /n vacuo. The residue
was purified using a Gilson sem}-preparative HPLC system with a YMC ODS-A
(C-18) column 50 mm by 20 mm ID, eluting with 10% B to 90% B in 3.2 min,
hold for 1 min where A = H20 (0.1% trifiuoroacetic acid) and B = CH3CN (0.1%
trifluoroacetic acid) pumped at 25 mL/min, to produce N{(3S)-1{(3-
hydroxyphenyl)methyl]-1-methyl-3-piperidinlumy(}-N-{({5-{(methyloxy)carbonyl]-
2-furanyl}amino)carbonyl}-L-tyrosinamide triflucroacetats;

(white powder, 9 mg, 10.2% over 4 steps): MS (ESI) 551.2[M]*.

' Proceeding In a similar manner as described in example 1, but replacing
5-amino-2-furancarboxylate with the appropriate heterocyclic amines, the
compounds listed in Table 1 were prepared. The amines were commaerchally
available except for examples 3 and 6 which were prepared according to
EP48555A1 and J.Med.Chem. 2000, 43, 3257 —~ 3268, respectfully.
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7 | 5642
N

BIOLOGICA PL

The inhibitory effects of cornpounds at the M3 mACHR of the present invention
are determined by the following in vitro and In vivo assays:

Analysis of Inhibition of Receptor Activation by Calclum Moblitzation:

1) 384-well FLIPR assay

A CHO (chinese hamster ovary) cell line stably expressing the human M3 *
muscarinic acetyicholine receptor Is grown in DMEM plus 10% FBS, 2 mM
Glutamine and 200 ug/mi G418. Cells are detached for maintenance and for
plating in preparation for assays using elther enzymatic or ion chelation
methods. The day before the FLIPR (flucrometric imaging plate reader) assay,
cells are detached, resuspended, countad, and plated to give 20,000 cells per
384 well in a 50 ul volume. The assay plates are black clear bottom plates,
Becton Dickinson catalog number 35 38862. After ovemight incubation of plated
cells at 37 degrees C In a tissue culture incubator, the assay Is run the next
day. To run the assay, media are aspirated, and cells are washed with 1x
assay buffer (145mM NaCl, 2.5mM KCI, 10mM glucose, 10mM HEPES, 1.2
mM MgCk, 2.5mM CaCh, 2.5mM probenecid (pH 7.4.) Celle are then
incubated with 50ul of Fluo-3 dye (4uM in assay buffer) for 60 — B0 minutes at
37 degreas C. The caicium- sensitive dye aliows celis to exhiblt an increase in
fluorescence upon response to ligand via release of calcium from intracellular
calclum stores. Cells are washed with assay buffer, and then resuspended in
50ul assay buffer prior to use for experiments. Test compounds and
antagonists are added In 25 ul volume, and plates are incubated at 37 degrees
C for 5 -30 minutes. A second addltion is then made to each wall, this time with
the agonist challenge, acetyicholine. It is added in 25 ul volums on the FLIPR
instrument. Calcium responses are measured by changes in fluoreacant units.
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To measure the activity of inhibitors / antagonists, acetyichaline ligand is added
at an ECy9 concentration, and the antagonist ICsq can then ba determined using
dose response dilution curves. The control antagonist used with M3 is
atropine.

2) 96-well FLIPR assay

Stimulation of mAChRs expressed on CHO cells were analyzed by monitoring
receptor-activated calclum mobliization as previously described . CHO cells
stably expressing M3 mAChRs were plated in 96 well black wall/clear bottomn
plates. After 18 to 24 hours, media was aspirated and replaced with 100 ul of
load media (EMEM with Earl's salts, 0.1% RIA-grade BSA (Sigma, St. Louls
MO), and 4 uM Fluo-3-acetoxymethyl ester fluorascent indicator dye (Fluo-3
AM, Molecular Probes, Eugene, OR) and incubated 1 hr at 37° C. The dye-
containing media was then aspirated, replaced with fresh media (without Rluo-3
AM), and cells were incubated for 10 minutes at 37° C. Celle were then
washed 3 times and incubated for 10 minutes at 37° C in 100 pl of assay buffer
(0.1% gelatin (Sigma), 120 mM NaCl, 4.6 mM KCI, 1 mM KHg PO4, 25 mM

NaH COg, 1.0 mM CaCls, 1.1 mM MgCls, 11 mM giucose, 20mM HEPES (pH

7.4)). 50 pl of compound (1x10-11 - 1%x10-5 M final in the assay) was added
and the plates were incubated for 10 min. at 37° C. Plates were then placed
into a fluorescent light intensity plate reader (FLIPR, Molecular Probes) where
the dye loaded cells were exposed to excitation light (488 nm) from a 68 wait
argon laser. Cells were activated by adding 50 ul of acetyicholine (0.1-10 nM
final), prepared in buffer contalning 0.1% BSA, at a rate of 50 pl/eec. Calcium
mobiltzation, monltored as change In cytosolic calclum concentration, was
measured as change In 568 nm emiasion intensity. The change in emission
intensity Is directly related to cytosolic calcium levels . The emitied
fluorescence from all 86 wells is measurad simultaneously using a cooled CCD
camera. Data points are collectad every second. This data was then plotting
and analyzed using GraphPad PRISM software.
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Methacholine-induced bronchoconstriction

Airway responsiveness to methacholine was determined in awake,
unrestrained BalbC mice (n = 8 each group). Barometric plethysmography was
used to measurs enhanced pause (Penh), a unitiess measure that has been
shown to correlate with the changes In alrway resistance that occur during
bronchial challenge with methacholine . Mice were pretreated with 50 w of
compound (0.003-10 pg/mouse) in 50 pul of vehicle (10% DMSO) intranasally,
and were then placed in the plethysmography chamber. Once In the chamber,
the mice were allowed to equilibrate for 10 min before taking a baseline Penh
measurement for 5 minutes. Mice were then challenged with an aerosol of
methacholine (10 mg/ml) for 2 minutes. Penh was recorded continuously for 7
min starting at the inception of the methacholine aerosol, and continuing for 5
minutes afterward. Data for each mouse were analyzed and plotted by using
GraphPad PRISM software.

All publicafions, including but not limited to patents and patent
applications, cited in thla specification are herein Incorporated by reference as If
each Individual publication were specifically and individually indicated to be
incorporated by reference herein as though fully set forth.

The above description fully discioses the invention including preferred
embodiments thereof. Modlfications and improvements of the embodiments
specifically disclosed hereln are within the scope of the following claime.
Without further elaboration, it Is believed that one skilled in the art can, using
the preceding description, utilize the present invention to Iia fullest extent.
Therefore the Examples herein are to be construed as merely illustrative and
not a limitation of the scope of the present invention in any way. The
embodiments of the Invention in which an exclusive property or privilege Is
claimed are defined as follows.

19



10

15

20

WO 2005055940 PCT/US2004/0-40667

What is claimed Is:

1. A compound according to Formula | herein below:

m\r,n\g,nﬂ\n J/\H:E%‘vm

1 ()
wherein

When X and Y are carbons, nls 1,2, or3;mis 1,2,0r3; pis 0, 1, or 2;

When X is oxygenand Yis carbon,nis i, mis 2;pls 1;

When X Is carbon and Y Is nitrogen, nis 2, mis 1, pls 2;

Wis O, 8§, or NH; '

U is NR3, O, or bond;

R3 is selected from the group consisting of hydrogen, C4-Cg branched
or unbranched alkyl, C3-Cg cycloalkyl, C3-Cg cycloalkyl lower alky,
unsubetituted or substituted phenyl, or unsubstituted or substituted phenyl C1-
C3 lower alkyl; wherein, when substituted, a group ls substituted by one or
more redicals selacted from the group conslsting of C4-Cg alkoxy, halo,
hydroxy, amino, cyano, trlﬂuorolﬁdﬂ\yl. C14-Cg branched or unbranched alkyl,

C3-Cg cycloalkyl and C3-Cg cycloalkyl lower aliyl;

q is an integer from Q to 7,

his0, 1,0r2;

gls1,2 0r3;

V is selected from the group conelsting of phenyl, thiophenyl, furanyl,
pyridinyl, naphthyl, quinolinyl, indolyl, benzathiophenyl and benzofuranyt;

R4 Is selected from the group conslsting of hydrogen, hydroxy, amino,
halo, cyano, trifluoromethyl, C4-Cg alkoxy, C4-Cg branched or unbranched
alkyl, C3-Cg cycloalkyl, C3-Cg cycloalkyl lower alkyl, phenyl, phenyl C1-C3
lower alkyl, COR6, COOR6, CONHRS, CON(R8)2, NHR8, N(R8)2, and G;

k Is an integer from 0 to 5;
20
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T is selected from the group consisting of an unsubstituted or substituted
following group: mone, di, and tri substihsted phenyl, thiophenyl, furanyl,
pyridinyl, naphthyl, quinolinyl, indolyl, benzothlophenyl, pyrrole, thiozole,
imidazole, pyrazole, triazole, oxazole, Isoxazole, furazan, benzofuranyl,
Isoindole, indazole, carbazole, benzimidazple. Indolizine, purine, adenine,
guar_:ilpe. xanthine, caffeine, uric acld, azepine, pyridine, pyridazine, pyzazine,
pyrimidine, triazine, pyrimidone, uracil, cytosine, thymine, Isoquinoline,
phthalazine, pteridine, naphthyridine, acridine, cinnoline, phenazine,
quinazoline, phenoxazine, quinoxaline, phenothlazine; wherein, when
substituted, a group is substifuted by one or more radicals selected from the
group consisting of C4-Cg alkaxy, halo, hydraxy, amino, trifluoromethyl, C4-Cg
branched or unbranched alkyl, C3-Cg cycloalkyl, C3-Cg cycloalkyl lower alkyl,
phenyl and phenyl C1-C3 lower aliyi; '

RS Is selected from the group conslsting of COORS8, CONHRS, CORS,
CON(R8)2, COG, unsubstituted or substituied oxadiazolyl, unsubstituted or
substituted oxazolyl, unsubatituted or substituted imidazolyl, unsubstituted or
substituted phenoxy, or cyano; wherein, when substituted, a group Is
substituted by one or more radicals selectad from the group consisting of C4-

Cg branched or unbranched alkyl, C3-Cg cycloalkyl, C3-Cg cycloalkyl lower
alkyl, phenyl and phenyl C1-C3 lower alkyl, C4-Cg atkoxy, halo, hydroxy,
amino, cyano and trifluoromethyi;

G Is selected from the group consieting of an unsubstituted or
substituted following group: pyrrolidinyl, piperdinyl, dihydroindolyl,
tetrohydroquinolinyl, morpholino, azetidinyl, hexahydroazepinyl, or
octahydroazoclnyl; wherein, when substituted, a group is substituted by one or
more radicals selected from the group consisting of C4-Cg alkoxy, hydroxy,
amino, C41-Cg branched or unbranched atkyl, C3-Cg cycioalkyi, C3-Cg
cycloalkyl lower alkyl, phenyl and phenyl C1-C3 lower alky;

R1 is selected from the group consisting of an unsubstifuted or
substituted following group: Hydmgen, phenyi, phenyl C1-C8 lower alkyl,
thiophenyl, thiophenyl C1-C8 lower alkyl, furanyl, furanyl C1-C8 lower alkyl,
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pyridinyl, pyridinyl C1-C8 lower alkyl, imidazolyl, Imidazolyl C1-C8 lower alkyl,
naphthyl, naphthy! C1-C8 lower alkyl, quinolinyl, quinclinyt C1-C6 lower alkyl,
Indolyl, indolyl C1-C8 lower alkyl, benzothiophenyl, benzothlophenyl C1-C8
lower alkyl, benzofuranyl, benzofuranyl C1-C8 lower alkyl, benzoimidazolyl,
benzolmidazotyl C1-C8 lower elkyl, C1-Cg branched or unbranched alkyl, C3-
Cg cycloalkyl, C3-Cg cycloalkyl C4-Cg lower alkyi, or C3-Cg alkenyl; wherein,
when substituted, a group is substituted by one or more radicals salected from
the group consisting of C4-Cg alkoxy, phenoxy, phenyl C1-C3 alkoxy, halo,
hydroxy, amino; cyano, trifluoromethyl, methylenedioxy, sthylenedioxy,
propylenedioxy, butylenedioxy, C4-Cg branched or unbranched alkyl, C3-Cg
cycloalkyl, C3-Cg cycloalkyl lower alkyi, phenyl, phenyt C1-C3 lower alkyl,
thiophenyl, thiophenyl C1-C3 lower alityl, furanyl, furanyl C1-C3 lower alkyi,
pyridinyl, pyridinyl C1-C3 lower alkyl, naphthyl, naphthyl C1-C3 lower alkyl,
quinolinyl, quinolinyl C1-C3 lower alkyl, indolyl, indolyl C1-C3 lower alky,
benzothiophenyl, benzothlophenyl C1-C3 lower alkyl, benzofuranyl,
benzdfuranyl C1-C3 lower alkyl, COOH, COR8, COORS, CONHRS, CON(R6)2,
COG, NHRS, N(R8)2, G, OCORS8, OCONHRSE, NHCORS, N(R8)CORS,
NHCOORS and NHCONHRS; :

or a pharmaceutically acceptable salt.

2. A compound according to ciaim 1 consisting of the group selected from:

When X and Y are carbons, nis1,or2; mis 1,2,0r3;pls 0, or 1;

When X is oxygen and Y is carbon, nis 1; mis 2; pis 1;

When X is carbonand Y is nltmgeln. nis2;mis1;pls 2;

Wis O;

Uis NR3;

R3 is selected from the group consisting of hydrogen, C4-Cg branched
or unbranched alkyl, C3-Cg cycloalkyl, C3-Cg cycloalkyl lower alkyl, or phenyl
C1-C3 lower alkyl;

qis 0;

his 0;
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glst;

V Is selected from tha group consisting of phenyl, thiophenyl, furanyl,
naphthyl, benzothiophenyl and benzofuranyl;

R4 is selected from the group consisting of hydrogen, hydroxy, amino,
halo, cyano, trifluoromiethyl, C4-Cg alkoxy, C1-Cg alkyl, G3-Cg cycloalkyl, C-
Cg cycloalkyl lower alkyl, phenyl, phenyl C1-C3 lower alkyl, phenylcarbonyl:

k Is an Integer from 1 to 5; )

T is selected from the group consisting of an unsubstituted or substituted
following group: mone, dl, and trl substituted phenyl, thlophenyl, furanyl, .
pyridinyl, naphthyl, quinolinyi, indoiyl, benzothiophenyl, pyirole, thiozole,
imldazole, pyrazole, triazole, oxazole, lsoxazole, furazan, benzofuranyl,
lsaindole, indazole, carbazole, benzimidazple. Indolizine, purine, adenine,.
guanine, xanthine, caffeine, uric acld, az_apine. pyridine, pyridazine, pyzazine,

' pyrimidine, triazine, pyrimidone, uracil, cytosine, thymine, Isoquinoline,

phthalazine, pteridine, naphthyridine, acridine, cinnoline, phenazine,
quinazoline, phenoxazine, quinoxaline, phenocthiazine; wherein, when
substituted, a group le substituted by one or more radicals selected from the
group consisting of C1-Cg alkoxy, halo, hydroxy, amino, trifluoromethyl, C4-Cg
branched or unbranched alkyl, C3-Cg cycioalkyl, C3-Cg cycloalkyl lower alkyl,
phenyl and phenyl C1-C3 lower alkyt;

R5 is selected from the group consisting of COORS, CONHRS, CORS,
CON(R8)2, COG, unsubstituted or substituted axadlazolyl, unsubstituted or
substituted prienoxy. ér cyano; wherein, when aubstitited, a group is

. substituted by one or more radicals selected from the group consisting of 01-;

Cg alkyl, C3-Cg cycloalkyl, C3-Cg cycioalkyl lower alkyl, phenyl, phenyl C1-C3
lower alky! and trifluoromethyl;

G is selected from the group consisting of pyrrolidinyl, piperdiny,
dihydroindolyl, tetrohydroquinoclinyl, morpholino, azetidinyl, hexahydroazepinyi,
and octahydroazocinyt;

R1 is selected from the group conslsting of an unsubstituted or
substituted following group: phenyl C1-C8 lower alkyl, thiophenyl C1-C8 lower
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alkyl, furanyl C1-C8 lower alkyl, pyridinyl C1-C8 lower alkyl, imidazolyl C1-C8
lowar alkyl, naphthy! C1-C6 lower alkyl, quinolinyl C1-C8 lower alkyl, indoly!
C1-C8 lower alkyl, benzothiophanyl C1-C8 lower alkyl, benzofuranyl C1-C8
lower alkyl, benzolmidazolyl C1-C6 lower alkyl, C4-Cg branched or unbranched

alkyl, C3-Cg cycloalkyl, C3-Cg cycloalkyl C1-Cg lower alkyl, or C3-Cg alkenyl:
whereln, when substituted, a group Is substituted by one or more radicals
selected from the group consisting of C4-Cg alkoxy, phenoxy, phenyl C1-C3

alkoxy, halo, hydroxy, amino, cyano, triflucromethyl, methylenedioxy,
ethylensedioxy, propylenedioxy, butylenedlioxy, C4-Cg branched or unbranched

alkyl, C3-Cg cycloalkyl, C3-Cg cycloalkyl lower alkyl, phenyl, phenyl C1-C3
lower alkyl, thiophenyi, thiophenyl C1-C3 lower afkyl, furany, furanyl C1-C3
lower alkyl, pyridinyl, pyridinyl C1-C3 lower alkyl, naphthyl, naphthwl C1-C3
lower alkyl, quinolinyl, quinolinyl C1-C3 lower alkyl, Indolyl, indolyl C1-C3 lower
alkyl, benzothiophenyl, benzothiophenyl C1-C3 lower afkyl, benzofuranyl,
benzofuranyl C1-C3 lower alkyl, COOH, COR6, COORS, CONHRS, CON(R8)2,
COG, NHR8, N(R6)2, G, OCORS8, OCONHRS, NHCORS, N(R8)CORS,
NHCOORS and NHCONHRS;

or a pharmacsutically acceptable salt.

3. A compound according to clalm 1 consisting of the group selected from:
X and Y are carbons;
nis1,or2;
mis 1,2 0r3;
pis0,or1;
Wis O;
U is NR3;
R3 Is hydrogen;
qis 0;
his 0;
gis 1;
V is selected from-the group consisting of phenyl, or naphthyi;
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R4 Is selectsd from the group consisting of hydraxy, amino, halo, cyano,
triftuoromethyl, C1-Cg alkaxy, C1-Cg alkyl, C3-Cg cycloalkyl, C3-Cg cycloalkyl
lower alkyl, phenyl, phenyl C1-C3 lower alkyl, phenylcarbonyi;

kis 1,2 0or3;

T Is selected from the group conslsting of an unsubstituted or substituted
following group: mone, di, and tri substituted phenyl, thiophenyl, furanyl,
pyridinyl, naphthyl, quinolinyl, indolyl, benzothiophenyl, pyrrole, thiozole,
imidazole, pyrazole, triazole, oxazole, Isoxezole, furazan, benzofuranyl,
isoindole, Indazole, carbazole, benzimkiazple. Indolizine, purine, adenine,
guanine, xanthine, caffeine, uric acld, azepine, pyridine, pyridazine, pyzazine,
pyrimkiine, triazine, pyrimidone, uracil, cytosine, thymine, Isoquinoline,
phthalazine, pteridine, naphthyridine, acridine, cinnoline, phenazine,
quinazoline, phenoxazine, quinoxaline, phencthlazine; wherein, when
substituted, a group Is substituted by one or more radicals selected from the
group consisting of C4-Cg alkoxy, halo, hydroxy, amino, trifluoromethyl, C1-Cg
branched or unbranched alkyl, C3-Cg cycloalkyl, C3-Cg cycloalkyl lower alkyl,
phenyt and phenyl C1-C3 lower alkyl;

RS is selected from the group consisting of COORS, CONHRGE, CORS,
CON(R6)2, COG, unsubatituted or subsetituted oxadiazolyl; wherein, when
substituted, a group is substituted by one or more radicails selected from the
group consisting of C1-Cg alkyl, C3-Cg cycloalkyl, Ca-Cg cycloalkyl lower alkyl,
phenyl and phenyl C1-C3 lower alkyl; '

G is selected from the group conslsting of pyrrolidinyl, piperdinyl,
dihydroindolyl, tetrohydroquinolinyl, merpholino, azetidinyl, hexahydroazepinyl,
and octahydroazocinyl;

R1 Is selectad from the group consisting of an unsubstituted or
substituted following group: phenyl C1-C6 lower alkyl, thiophenyl C1-C8 lower
alkyl, furanyl C1-C8 lower alkyl, pyridinyt C1-C8 lower alkyl, imidazolyl C1-C8
lower alkyl, naphthyl C1-C8 lower alkyl, quinolinyl C1-C6 lower alkyl, indolyl
C1-C8 lower alkyl, benzothlophenyl C1-C6 lower alkyl, benzofuranyl C1-C8
lower alkyl, benzoimidazolyl C1-C6 lower alkyl, C1-Cg branched or unbranched
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alkyl, C3-Cg cycloalkyl, C3-Cg cycloalkyl C1-Cg lower alkyl, or C3-Cg alkenyl;
wherein, when substituted, a group s substituted by one or more radicais
selected from the group coneieting of C1-Cg afkoxy, phenoxy, phenyl C{-C3

alkoxy, halo, hydroxy, amino, cyano, trifluoromethyl, methylenedioxy,
ethylenedloxy, propylenedioxy, butylenedlaxy, C4-Cg branched or unbranched

alkyl, C3-Cg cycloalkyl, C3-Cg cycloalkyl lower alkyl, phenyl, phenyl C1-C3
lower alkyl, thiophenyl, thiophenyl C1-C3 lower alkyl, furanyl, furanyl C1-C3
lower alkyl, pyridinyl, pyridinyl C1-C3 lower alkyl, naphthyl, naphthyl C1-C3
lower alkyl, quinolinyl, quinoiinyl C1-C3 lower alkyl, indolyl, Indolyl C1-C3 lower
alkyl, benzothiophenyl, benzothiophenyl C1-C3 lower alkyl, benzofuranyl,
benzofuranyl G1-C3 lower alkyl, COOH, CORS, COORS8, CONHRS, CON(RS)2,
COG, NHR6, N(R6)2, G, OCORS and NHCORS; -

or a phamaceutically acceptable salt.
4, A compound according to claim 1 selected from the group conslsting of:

N-{(3S)-1{(3-hydroxyphenyl)methyl}-1-methyl-3-piperidiniumyl}-N{{{5-
[(methyloxy)carbonyi}-2-furanyflamino)carbonyl}-H.-tyroainamide triflucroacetats;
N-{({4-[(ethyloxy)carbonyi}-1,3-oxazol-2-yljamino)carbonyl}-N-{(3S)-1-{(3-
hydroxyphenyl)methyi}-1-methyl-3-piperidiniumyi}-L-tyrosinamide
tiflucroacetate; .
N{(3S)-1-{(3-hydroxyphenyl)methyl}-1-methyl-3-piperidinlumyl}-N-[{{4-methyl-
5-[(methyloxy)carbonyl}4H-1,2,4-triazol-3-yl}Jamino)carbonylH.-tyrosinamide
trifluoroacetate;
N-{({4-[(ethyloxy)carbonyi}-1,3-thiazol-2-y{}Jamino)carbonyl]-N-{(3S5)-1-{(3-
hydroxyphenyl)methyl}-1-methyl-3-piperidiniumyl}-H_-tyrosinamide
triflucroacetate;
NH{{{4-{(ethyloxy)carbonyljcyclohexyl}amino)carbonyl-N-{(3S)-1-{(3-
hydroxyphenyl)methyi]-1-methyi-3-piperidiniumyl}-L-tyrosinamide
triflucroacetate;

or a pharmaceutically acceptable salt.

26



10

15

20

© 25

30

WO 2005055940 PCT/US2004/040667

5. A compound according to claim 1 selectsd from the group consisting of:
N-[({5-[(ethyloxy)carbonyl}-1-methyl-1H-pymrol-3-yljamino)carbonyl-ANH{(3S)-1-
[(3-hydroxyphenyl)methyl]-1-méthyl-3-piperidiniumyf}-L-tyrosinamide
trifluoroacetsate;
N-{(3S)-14{(3-hydroxyphenyl)methyl}-1-methyi-3-piperidiniumyl}-N-{{{ 1-methyl-
5{(methyloxy)carbonyl}-1H-pyrrol-3-yllamino)carbonyl}-L-tyrosinamide
trifluorocetate;
N-{(35)-1-{(3-hydroxyphanyfymethyi}-1-methyl-3-piperidinlumyl)}-N-[({5-
[(methyloxy)carbonyl]-1,3-thlazol-2-yflamino)carbonyl]l-L-tyrosinamide
triflucroacstats;

or a pharmaceutically acceptable salt.

6. A pharmaceutical composition for the treatment of muscarinic
acetyicholine receptor mediated diseases comprising a compound acconding to
claim 1 and a pharmacsutically acceptable caner thereof.

7. A method of inhibiting the bin'dlng of acetyicholine to its receptors ina
mammal in need thereof comprising administering a safe and effective amount
of a compound according to claim 1. '

8. A method of treating a muscarinic acetylcholine receptor mediated
disease, wherein acetyicholine binds to sald receptor, comprising administering
a safe and effective amount of a compound according to claim 1.

9. A method according to claim 8 wherein the disease ls selected from the
group consisting of chronlc obstructive lung disease, chronic bronchitls,
asthma, chronic respiratory cbstruction, puimanary fibrosis, pulmonary
emphysema and allergic rhinitls.

10. A method according to clalm 9 whereln administration Is via inhalation
via the mouth or nose.

27

A



10

WO 2005055940 PCT/US2004/040667

11. A method according to claim 10 whereln administration Is via a
medicament dispenser selected from a reservoir dry powder inhaler, & multi-
dose dry powder inhaler or a metered dose Inhaler.

12, A method according to claim 11 whereln the compound Is administered
to a human and has a duration of action of 12 hours or more for a 1 mg dose.

13. A method according to claim 12 wherein the compound has a duration of
action of 24 hours or more.

14. A method according to claim 13 wherein the compound hase a duration of
action of 38 hours or more.

28
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NUEVOS ANTAGONISTAS DEL RECEPTOR MUSCARINICO M; DE ACETILCO-
LINA

CAMPO DE LA INVENCION

Esta invencion se refiere a nuevos derivados de aminas ciclicas, a composi-
ciones farmacéuticas, a procesos para su preparacion, y a su uso en el tratamiento
de enfermedades mediadas por el receptor muscarinico M, de acetlicolina.

ANTECEDENTES DE NCION

La acetiicolina liberada a partir de neuronas colinérgicas en los sistemas
nerviosos central y periférico afecta a muchos procesos bioldgicos diferentes a tra-
vés de la interaccion con dos clases principales de recepiores de acetilcolina - los
receptores nicotinicos y los receptores muscarinicos de acetlicolina. Los recepiores
muscarinicos de acetilicolina (mAChR) pertenecen a la superfamlilia de receptores
acoplados a protelna-G que tienen siete dominioe transmembrana. Hay cinco subti-
pos de mAChR, denominados M-Ms, y cada uno es el producto de un gen distinto.
Cada uno de estos cinco sublipos presenta propiedades farmacolégicas Gnicas. Los
receptores muscarinicos de acetilcolina estin ampliamente distribuidos en los érga-
nos de los vertebrados, y estos receptores pueden mediar tanto accionas inhibido-
ras como excitadoras. Por ejemplo, los mAChR M; median las repuestas contracti-
les en el muisculo liso que se encuenira en la vias respiratorias, en la vejiga y el
tracto gastrointestinal. Como revisiones, véase {Brown 1889 247 /id}).

En varios estados patofisiolégicos diferentes se ha detectado una disfuncién
del receptor muscarinico de acetilcolina. Por ejemplo, en el asma y en la enferme-
dad pulmonar obstructiva crénica (COPD), las afecciones inflamatorias llevan a la
pérdida de la funcion del autorreceptor muscarinico M; de acetiicolina en los nervios
parasimpéticos que abastecen al mdaculo liso pulmonar, originando un aumento de
la liberacién de acetilcolina tras la eatimulacion del nervio vago. Esta disfuncién del
mAChR da como resultado una hiperreactividad de las viae respiratorias mediada
por la mayor estimulacion de los mAChR M, {Costelio, Evans, et al. 1998 72
fid{Minette, Lammers, et al. 1980 248 /id}). De manera similar, la inflamacién del
tracto gastrointestinal en la enfermedad inflamatoria del intestino {IBD) da como re-
sultado la hipermovilidad mediada por mAChR M, {Oprins, Meijer, et al. 2000 245
fid}. También se ha demostrado que la incontinencia debida a la hipercontractilidad
de la vejiga est4 mediada por un aumento de la estimulacién de mAChR M, {Hedge
& Eglen 1999 251 /id}. De esta manera, la identificacién de antagonistas de mAChR
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agentes {erapéuticos en estas enfermedades mediadas por mAChR.

A pesar de la gran cantidad de indicioe que respaldan el uso de la terapia
contra receptores muscarinicos para el tratamiento de una diversikiad de estados de
enfermedad, en la clinica se usan relativamente pocos compuestos antimuscarini-
cos. De esta manera, sigue existiendo la necesidad de nuevos compuestos que
sean capaces de causear e! bloqueo de mAChR Ms. Las afecciones asociadas con
un aumento en la estimulacién de mAChR M,, tales como asma, COPD, IBD e in-
continencia urinaria, mejorarfan medlante el uso de compuestos que son inhibidores
de la uniébn a mAChR.

SUMARIO DE LA INVENCION

Esta invencion se refiere a compuestos de Férmula |

et I
b
R z

! m
en la que

nes00o1;

Z se selecciona entre el grupo compuesto por halo, CF3COQ", mesiiato, to-
silato, o cualquier otro contraién farmacéuticamente aceptable;

R1 se selecclona entre el grupo compuesto por alquilo C,-C, ramificado o no
ramificado, ciclo alquilo Cs-C,, cicloalqull Cy-Cy-alquilo infarior, alquenilo Cy-C,, fenl-
lo no sustituido o sustituido, o fenil no sustituido o sustituido-alquilo C,-C; Inferior;
donde, cuando estd sustituido, un grupo estd sustituido con uno o més radicales
seleccionados entre el grupo compuesto por alkcoxi C4-Cg, halo, hidroxd, amino, cia-
no, trifluorometilo, alquilo C,-C, ramificado o no ramificado, cicloaliquilo Cy-C,, ¢i-
cloalquil Cs-Cg-alquilo inferior, fenilo y fenil-alquilo inferior C4-Cy.

T se selecciona entre el grupo compuesto por uno de los siguientes grupos
sustituido o no sustituido: pirrol mono-, di- y tri-sustituido, tiazol, imidazol, pirazol,
triazol, oxazol, isoxazol, furazano, isoindol, indazol, carbazol, bencimidazol, indolizi-
na, purina, adenina, guanina, xantina, cafeina, dcldo lrico, azepina, piridina, pirida-
zina, pirazina, pirimidina, triazina, pirmidona, uracilo, cltosina, timina, isoquinolina,
fialazina, pteridina, naftiridina, acridina, cinolina, fenazina, quinazolina, fenoxazina,
quinoxalina, fenotiazina; donde, cuando esté sustituldo, un grupo estd sustituido con
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uno o més radicales seleccionados entre el grupo compuesto por alcox Ci-C,, halo,
hidroxi, amino, trifluorometilo, alquilo C-Cy ramificado o no ramificado, cicloalquilo
Cs-Cs, cicloaiquil Cy-Ce-alquilo Inferior, fenilo y fenil-alquilo inferior C,-Csy;

R2 se selecciona entre el grupo compueato por alquilo C-C,s ramificado o no
ramificado, cicloalquilo Cy-Cs, cicloalquil Cy-Cgs-alquillo inferior, fenilo no sustituido o
sustituido, o fenilo no sustituido o sustituido-alqullo inferior C4+-Cs; donde, cuando
estd sustituido, un grupo esta sustituido con uno o més radicales seleccionados en-
tre el grupo compuesto por alcoxi C,-Cs, halo, hidroxi, amino, ciano, trifluorometilo,
alquilo C,-Cy remificado o no ramificado, cicloalquilo C3-C, Y cicloalquil Cy-Cs-alquilo
inferlor y anillos heterociclicos;

R3 se selecciona entre el grupo compuesto por uno de los siguientes grupos
no sustituidos o sustituidos: fenilo, fenll-alquilo inferior C,-C,, tiofenilo, tiofenil-aiqullc
inferior C,-C,, furanllo, furanil-alquilo inferior C,-C,, piridinilo, piridinil-alquile inferior
C-Cs, imidazolilo, imidazolil-aiquito infarior C,-Ce, naflilo, naftil-alquilo inferior C-C,,
quinolinilo, quinclinll-alquilo infarior C4-C,, indolilo, indolil-alquilo inferior C,-Cq, ben-
zotiofenilo, benzotiofenil-siqullo inferior C,-C,, benzofuranilo, benzofuranil-alquito
inferior C+-Cs, benzoimidazolilo, benzoimidazolil-alquilo inferior C4-Cs, alquilo C4-Cy
ramificado o no ramificado, cicloalquilo C5-Cs, cicloalquil Cs-Cy-alquilo inferior C1-Ce,
o alquenilo Cs-C,; donde, cuando estd susfituido, un grupo esta sustituldo por uno o
méas radicales seleccionados entre el grupo compuesto por alcoxi C-C,, fenoxi, fe-
nilalcoxi C-Cy, halo, hidroxi, amino, ciano, trifluorometiio, metilenodioxi, etileno-
dioxi, propilenodioxi, butilenodioxl, alquilo C,-Cs ramificado o no ramificado, cicloal-
quilo Cy-C,, cicloalquil Cx-Cy-alquilo inferior, fenilo, fenll-alquilo inferior C+-Cs, tiofenl-
lo, tiofenll-alquilo Inferior C,-C,, furanllo, furanil-alqullo inferior C,-C,, piridinlio, pin-
dinil-alquilo inferior C,-C5, naftilo, naftil-alquilo Iinferior C,-Cs, quinalinilo, quinolfinii-
alquilo inferior C,-C;, indclilo, indolilalquilo inferior C,-C,, benzotiofenilo, benzoatio-
fenil-alquilo inferior C,-C3, benzofuranilo, benzofuranil-alqullo inferior C,-Cs, COOH,
COR6, COORS, CONHRE, CON{(R6)2, COG, NHR6, N(R8)2, G, OCORS,
OCONHRG6, NHCORB, N(R6)CORS8, NHCOORS6 y NHCONHRS;

R4 se selecclona entre el grupo compuesto por alquilo C,-Cs ramificado o no
ramificado, cicloalguilo Cs-Ca 0 cicloalquil C3-Cy-alquilo inferior.

SUMARIO DE LA INVENCION

La presenta Invencién incluye todos los hidratos, solvatos, complejos y pro-
farmacos de los compuesios de esta invencién. Los profdrmacos son cualquier
compuesto unido covalentemente que libera el férmaco parental activo de acuerdo
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con la Férmula | - In vivo. Si en un compuesto de la presente invencién esté pre-
sente un centro quiral u otra forma de un centro isomeérico, deben considerarse in-
cluidas en la presente invencién todas las fomas de tal isdmero o de tales iséme-
ros, incluysndo los enantidmeros y diasteroisémeros. Los compuestos de la inven-
cidn que contienen un ceniro quiral pueden usarse como una mezcla racémica, una
mezcla enriquecida enantioméricamente, o la mezcla racémica puede separarse
usando técnicas bien conocidas y puede usarse un enantidmero individual solo. En
los casos en los que los compuestos tienen dobles enlaces carbono-carbono insatu-
rados, dentro del alcance de esta invenclén se incluyen tento los isdmeros cis (Z)
como los isémeros trans (E). En los casos en ios que los compuestos pueden existir
en formas tautoméricas, tales como los tautdmeros ceto-enol, todas las formas tau-
tomeéricas se consideran incluidas en esta invencion, tanto sl existen en equilibrio o
como sl estén predominantemente en una forma.

El significedo de cualquier sustituyente en cualquler aparicién en la Férmula
i o en cualquier subférmula de la misma es independiente de su significado, o del
significado de cualquler otro sustituyente, en cualquier ofra aparicion, salvo que se
especifique lo contrario.

Las abreviaturas y los simbolos usados habituaimente en las técnicas de
péptidos y quimicas se usan este documento para describir los compuestos de la
presente invencién. En general, las abreviaturas de los aminodcidos siguen la No-
menclatura Bioquimica de la Junta de la Comisién IUPAC-IUB como se describe en
Eur. J. Blochem,, 158, 8 (1984).

Las expresiones "giquilo C,-C," y alquilo C-Cs" usadas en este documento
incluyen radicales tanto de cadena lineal como de cadena ramificadade 1 aBu 8
étomos de carbono. Por ejemplo, esta expresion incluye, pero sin limitacién, metilo,
etilo, n-propilo, lsopropllo, n-butilo, sec-butilo, isobutilo, terc-butiio, pentilo, hexilo,
heptlio, octilo y similares. "Alquilo inferior” tiene el mismo significado que alquilo Cs-
Ce.

En este documento, "alcox C;-Cq" incluye radicales de cadena lineal y rami-
ficada de los tipos -O-CHj3, -O-CH;CHs, y n-propoxi, isopropoxi, n-butoxl, sec-butoxi,
Isobutoxi, terc-butoxi, pentoxi, y hexoxl, y simHares.

Se entiende que "cicloalquilo Cy-C,", como se aplica en este documento, in-
cluye ciclopropano, ciclobutano, ciclopentano y ciclohexano, y similares, sustituidos
y no sustituidos.

"Halégeno" o "halo” significa F, Cl, Bry .
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Los compuestos preferidos de Férmula | incluyen los compuesios en los
que:

nes0o1;

Z se selecciona entre el grupo compuesto por halo, CF3COO", mesilato, to-
silato, o cualquier otro contralén farmacéuticamente aceptable;

T se selecciona entre el grupo compuesto por uno de los sigulentes grupos
sustituldo o no sustituido: pimol mono-, di-, y tri-sustituido, tiazol, imidazol, pirazol,
triazol, oxaezol, Isoxazol, furazano, isoindol, indazol, carbazol, bencimidazol, indolizi-
na, purina, adenina, guanina, xantina, cafelna, &cido trico, azepina, piridina, pirida-
zina, pirazina, pirimidina, triazina, pirimidona, uracilo, citosina, timina, isoquinolina,
fialazina, pteridina, naftiridina, acridina, cinolina, fenacina, quinazolina, fenoxacina,
quinoxalina, fenotiazina; donde, cuando ests sustituido, un grupo esté sustituido con
uno o mas radicales seleccionados entre el grupo compussto por alcoxi C+-Cy, halo,
hidroxi, amino, trifluocrometilo, alquilo C+-Cs ramificado o no ramificado, cicloalquilo
Cs-C,, cicloalquil Cy-Cy-aiquilo Inferior, fenllo y fenil-alquilo inferior C4-Cs;

R1 se selecciona entre el grupo compu:asto por alquilo C-Cy ramificado o no
ramificado, cicloalquilo Cs-Cs, cicloalquil Cy-Ce-alquilo Inferior, alquenilo Cs-Cs, o fe-
nil no sustituido o sustituide-aiquilo Inferior C,-Cs; donde, cuando esté sustituido, un
grupo estd sustituido con uno o mis radicales seleccionados entre el grupo com-
puesto por akoxi C;-C,, halo, hidroxi, amino, ciano, trifluorometilo, alquilo C,-Cqy ra-
mificado o no ramificado, cicloalqullo Cs-C,, cicloalquil C3-Ce-alquilo inferior, fenilo y
fenil-alquilo inferior C,-Cj;

0 R2 y R3 es -(CHz), 0 -(CHa)rFenil-(CHz)r; donde j es un nimero entero
de 3 a8; eiesunnimeroenterode 1 a3.

R2 se selecciona entre el grupo compuesto por hidrégeno, hidroxd, amino,
halo, clano, trifluorometilo, alcoxi C1-Cq, alquilo C4-C,, cicloalquilo Cx-C,, cicloalqull
C»-Cs-alquilo inferior, fenilo, fenil-alquilo inferior C,-C;, fenilcarbonilo;

R3 se selecciona entre el grupo compuesto por uno de los siguientes grupos
no sustituidos o sustituidos: fenil-alquilo inferior C,-C,, tiofenil-alquilo inferior C,-C,,
furanil-alqullo inferior C,-Cq, piridinil-alquilo inferior C-Ce, imidazolil-alquilo inferior
C,-Ce, naftil-alquilo inferior C-C4, quinolinil-alquilo inferlor C,-C,, indolil-alquilo infe-
rior Cy-Ce, benzotiofenil-alquilo inferior C,-Cs, benzofuranil-aiquilo inferior C4-Ce,
benzolmidazolil-alquilo inferior C-C,, alquilo C,-Cs remificado o no ramificado, ci-
cloalquilo C5-C,, cicloalquil Cy-Ce-alquilo inferior C,-Cs, 0 alquenlic Cs-Cs; donde,
cuando esta sustituido, un grupo estd sustitukio con uno 0 mas radicales seleccio-
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nados entre el grupo compuesto por alcoxi C-Cy, fenoxi, fenil-alcoxi C,-Cs, halo,
hidroxi, amino, ciano, triflucrometiio, metilenodioxi, etilenodioxi, propilenodioxi, buti-
lenodioxl, alquilo C4-C, ramificado o no ramificado, cicloalqulio Cs-Cs, cicloalquil Cy-
Cy-alquilo inferior, fenilo, fenll-giquilo inferior C,-Cs, tiofenilo, tiofenil-alquilo inferior
C;-Ca, furanilo, furanil-alquilo inferior C-C,, piridinilo, piridinil-alquilo inferior C,-Cs,
naftilo, nafti-alquilo inferior C1-C,, quinolinilo, quinolinil-alquilo inferior C4-C,, indolilo,
indoiil-alquilo inferior C,-C3, benzotiofenilo, benzotiofenil-alquilo inferior C,-C,, ben-
zofuranilo, benzofuranil-alqullo inferior C,-Cs, COOH, COR6, COOR6, CONHRS,
CON(R6)2, COG, NHR8S, N(R6)2, G, OCOR8, OCONHRS8, NHCORS, N(R6)CORS,
NHCOOR6E y NHCONHRS;

R4 se selecciona entre el grupo compuesto por alquilo C,-Cs ramificado o no
ramificado, cicloalquilo Cy-C,, cicloalquil Cs-Cy-ailqullo Inferior, o fenil-alquilo inferior
C1-Cs.

Incluso son mas proferidos los compuestos en los que:

nes1;

Z se selecciona entre el grupo compuesto por halo, CF3COO", o cualquier
ofro contraién farmacéuticamente aceptable;

T se selecciona entre el grupo compuesto por uno de los siguientes grupos
sustituido o no sustituldo: pirol mono-, di-, y tri-susfituido, tiazol, imidazol, pirazol,
triazol, oxazol, isoxazol, furazano, isoindol, indazol, carbazol, bencimidazol, indoltzi-
na, purina, adenina, guanina, xantina, cafelna, acldo (rico, azepina, piridina, pirida-
zina, pirazina, pirimidina, triazina, pirimidona, uracilo, citosina, timina, Isoquinolina,
ftalazina, pteridina, naftiridina, acridina, cinolina, fenacina, quinazolina, fenoxacina,
quinoxalina, fenotiazina; donde, cuando estd sustituido, un grupo ests sustituido con
uno o més radicales seleccionados entre el grupo compuesto por alcoxi C-C,, halo,
hidroxi, amino, trifluorometilo, alquilo C,-Ca ramificado o no ramificado, cicloalquilo
C3-Cs, cicloalqull C-Cy-alquilo inferior, fenil y fenil-alquilo inferior C,-C,;

R1 se selecciona entre el grupo compuesto por alquilo C,-C, ramificado o no
ramificado, cicloalquilo C5-C,, clcloalquil C;-Ce-alquilo inferior, alqueniio Cs-Cy, o fo-
nil no sustituido o sustituido-alquilo inferior C4-Cy; donde, cuando eata sustituldo, un
grupo estd sustituido con uno o mds radicales seleccionades entre el grupo com-
puesto por alcoxi C,-Cs, halo, hidroxi, amino, ciano, trifluorometilo, alquilo C-Cy ra-
mificado o no remificado, cicloalquilo Cs-C,, cicloalquil Cy-Cye-alquilo inferior, fenlio y
fenil-alquilo inferior C4-Cs;

o R2 y R3 es (CH;)y-, 0 -(CH3)rFenil{CH,)-; donde j es un nimero entero
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de3aB;eiesunnimeroenterode 1 a3.

R2 se selecciona entre el grupo compuesto por hidrdgeno, hidraxi, amino,
halo, ciano, trifluorometilo, alcoxi C,-Cs, alquilo C,-C,, cicloalquilo Cy-C,, cicloalquil
CsCealquilo inferior, fenilo, fenil-aiquilo Inferior C,-C,, fenilcarbonilo;

R3 se selecciona entre el grupo compuesto por uno de los siguientes grupos
no sustituldos o susthuidos: fenil-alquilo inferior C,-C,, fiofenil-alquilo inferior C,-Cs,
furanil-aiquilo inferior C,-C,, piridinil-aiquilo inferior C,-Cs, imidazolil-alquilo inferior
C:-C,, naftil-alquilo inferior C-Cg, quinolinil-aiquilo inferior C,-C,, indolil-alquilo infe-
rior C4-Cs, benzotiofenil-alquilo inferior C4-Cy, benzofuranil-alquilo inferior C1-Cs,
benzoimidazolil-alquilo inferior C;-C,, slquilo C+-Cs ramificado o no ramificado, ci-
cloalquilo Cy-C,, cicloalqull Cy-Cy-alquilo inferior C,-Cq, 0 alquenilo Cs-C,; donde,
cuando estd sustituido, un grupo estd sustituldo con uno o més radicales seleccio-
nados entre el grupo compuesto por alcoxi C4-Cy, fanoxi, fenil-aicoxi C;-Cs, halo,
hidroxi, amino, ciano, triflucrometilo, metilendioxi, etilendioxi, propilendioxi, butilen-
dioxi, alquilo C-C, ramificado o no ramificado, cicloalquilo Cy-Ca, cicloalquil Ca-Ca-
alquilo inferior, fenilo, fenil-alquilo inferior C4-C,, tiofenilo, tiofenil-alquilo inferior Cy-
C,, furanilo, furanit-alquilo Inferior C,-C;, piridinilo, piridinil-alqullo inferior C,-Cs, naf-
tilo, naftit-alquilo inferior C,-Cs, quinolinflo, quinolinil-alquilo inferior C+-C,, indolilo,
indolil-alquilo inferior C,-C5, benzotiofenilo, benzotiofenil-alquilo inferior C,-Cs, ben-
zofuranilo, benzofuranil-alquilo inferior C,-Cs, COOH, COR6, COORB, CONHRS,
CON(R8)2, COG, NHR6, N(R6)2, G, OCOR8, OCONHRE, NHCORSE, N(R6)CORS,
NHCOORS y NHCONHRSE;

R4 se selecciona entre el grupo compuesto por alquilo C,-C, ramificado o no
ramificado, cicloalquilo C5-Cs, cicloalquil C3-Ce-alquilo inferior, o fenil-alqullo inferior
Ci-Ca.

Los compuestos preferidos se seleccionan entre el grupo compuesto por:
trifluoroacetato de  A{(3S)-1-[(3-hidroxifenl)metil}-1-metil-3-piperidinoil}-N-{{{5-
[(metiloxi)carhonill-2-furanil}lamino)carbonil}-L-tirosinamida;
trifluoroacetato de N-[({4-[(etiloxi)carbonil}-1,3-oxazol-2-iljamino)carbonill-N-{(3S)-1-
[(3-hidroxifenil)metil}-1-metil-3-piperidinoif}-L-tirosinamida;
trifluoroacetato de N-{(3S)-1-{(3-hidroxifenil)metil}-1-metil-3-piperidinoil}-N-[({4-metil-
5-[(metiloxi)carbonil]-4H-1,2,4-triazol-3-ijamino)carbonil}-L-tirosinamida;
triflucroacetato de N-{({4{(etiloxi)carbonil}-1,3-tiazol-2-i}amino)carbonill-N-{(3S5)-1-
[(3-hidroxifenil)metil}-1-metil-3-piperidinoil}-L-tirosinamida;
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trifluoroacetato N-({a-[(etiloxi)carboniljciclohexilfamino)carbonil-N-{(3S)-1{{3-
hidroxifenil)metil}-1-metil-3-piperidinoil}-L-tirosinamida.

Los compuestos més preferidos se seleccionan entre e grupo compuesto
por:
friflucroacetato de N-{({5-[(etiloxi)carbonil}-1-metil-1H-pirrol-3-l}amino)carbonil}-N-
{(3S)-1-{(3-hidroxifenil)metil}-1-metil-3-piperidinoil}-L-tirosinamida;
trifluoroacetato de N-{(3S)-14(3-hidroxifenil)metil}-1-metil-3-piperidinoil}-N-{{{1-metil-
5-[(metiloxi)carbonil}-14-pirrol-3-ilamino)carbonil]-L-tirosinamida;
frifluorcacetate de  N-{(3S)-1-[(3-hidroxifenll)metil]l-1-metil-3-piperidinoil}-N-{({5-
[(metiloxi)carbonil}-1,3-tiazol-2-iljJamino)carbonii}-L-tirosinamida;
0 una sal farmacéuticamente aceptable.

M os de Preparaclén

Preparacién

Los compuestos de Férmula (1) pueden obtenerse aplicando procedimientos
de sintesis, algunos de los cuales se ilustran en los siguientes Esquemas. La sinte-
sis proporcionada por estos Esquemas es aplicable para la produccién de com-
puestos de Férmula (1) que tienen una diversidad de R1, R3, R4, R5 y R6 diferen-
tes, que se hacen reaccionar, empleando sustituyentes que estdn convenientemen-
te protegidos, para conseguir compatibilidad con las reacciones indicadas en este
documento. En estos casos, la desproteccién posterior produce compuestos que
tienen la naturaleza descrita en general. Aunque aljunos Esquemas 88 muestran
con compuestos especificos, esto es simplemente para fines llustrativos.
Preparacién 1

Se prepararon aminas 3 unidas a resina por alquilacién reductora de 2,6-
dimetoxi-4-poliestirenobenciloxi-benzaldehido (resina DMHB) con sales 2 HCI de
dlamina protegida con nosilo, que se prepararon a partir de diaminas 1 protegidas
con Boc (Esquema 1). Las reacclones de 3 con aminodcidos protegidos con Fmoc,
seguido de la eliminacion del grupo protector, proporcionaron intermedios 4 unidos
a resina. Las aminas se acoplaron con el intermedio 4 unido a resina para producir
las correspondientes ureas 5 unidas a resina. Las ureas se trataron posteriormente
con bencenctiolato para dar las aminas secundarias, que se sometieron a amina-
cién reductora con los aldehidos apropiados para producir aminas terciarias 6 uni-
das a resina. Las aminas 8 unidas a resina se trataron después con haluro de alqui-
lo para producir sales de amonio cuaternario, que se escindieron por #cido trifluo-
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roacético al 50% en diclorometano para produclr los compuestos diana 7 (Esquema
1).

Esquema 1

mn‘["]r\;{:hr/ru b mr"""“__ w[;]%

. M'“T%ﬂfr» "

n‘Hﬂ;\.

Condiciones: a) cloruro de 2-nitrobencenosutfonilo {Nosil-Cl), piridina, CH;Cl;, 0°C ~
t.a; b) HCl 4 M en 1,4-dioxano, MeOH, t.a; c) 2,8-dimetoxi-4-poliestirenobenciloxi-
benzaldehido (resina DMHB), Na(OAc)BH, diisopropiletiiamina, écido acético al
10% en 1-metil-2-pirrolidinona, t.a; d) aminoacidos protegidos con Fmoc, 1,3~
diisopropilcarbodiimida, 1-hidroxi-7-azabenzotriazol, 1-metil-2-pirrolidinona, t.a; e)
piperidina al 20% en 1-metll-2-pirrolidinona, t.a; f) cloroformiato de 4-nitrobenceno,
diisopropiletilamina, N,N-dimetilformamida, diclorometano, ta; g) K2CO,, PhSH, 1-
maetil-2-pirrolidinona, t.a; h) R,CHO, Na(OAc)BH, écido acético al 10% en 1-metil-2-
pirrolidinona, t.a; i) RX, acetonttrilo; ]) dcido triflucroacético al 50% en diclorometa-
no, t.a.
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EJEMPLOS DE SINTESIS

Los siguientes ejemplos se proporcionan para ilustrar la presente invencion,
pero no la limitan de forma alguna:
E o 1
P racién de trifl cetato de 35)-1-{(3-hidroxifenilimetil]-1-metil-3-

Iperidinoll}-N-[{{5-]{(metlloxi}carbonil}-2-furanilaminoc}carbonil]-L-

tirosinamida
a) Sal HCI de 3-amino-N-(2-nitrobencenosulfonil)pirrolidina

A una solucidn de 3-(ferc-butoxicarbonil-amino)pirrolidina (20,12 g, 108
mmol) en 250 ml de cloruro de metileno anhidro a 0°C se le afladieron 13,1 mi (162
mmol) de piridina anhidra, seguido de la adicién lenta de 25,2 g (113,4 mmol) de
cloruro de 2-nitrobancenosulfonilo. La mezcla se calentd a t.a durante 1 h y se agitdé
a t.a durante 16 h. La mezcla se vertidé en 300 ml de soluclén acuosa de NaHCO; 1
M. Después de agitar la mezcla resultante a t.a durants 30 min, la capa orgdnica se
separd y se lavd dos veces con 500 ml de solucién acuosa de HCI 1 N. La capa or-
ganica resultante se secé sobre MgSO, y se concentrd al vaclo. El residuo se usé
para la siguients etapa sin purificacion adicional.

A una mezcla del residuo anterior en 140 ml de MeOH anhidro se le afiadie-
ron 136 ml (544 mmol) de HCI 4 M en solucién de 1,4-dioxano. La mezcla se agitd a
t.a durante 16 h, se concentrd al vacio y se sect adicionaimente an un homo de
vacio a 35°C durante 24 h para producir la sal de HCI de 3-amino-N-(2-
nitrobencenosulfonil)pirrolidina en forma de un sélido amarillo (30,5 g, 92% tras las
dos etapas): TH RMN (400 MHz, de-DMSO) O 8,83 (s, 3 H), 8,08-7,98 (m, 2 H),
7,96-7,83 (m, 2 H), 3,88-3,77 (m, 1 H), 3,68-3,56 (m, 2 H), 3,46-3,35 (m, 2 H), 2,28-
2,16 (m, 1 H), 2,07-1,86 (m, 1 H).
b) 4-{{{I(1S)-1{{4{(1,1-dimetiletil)oxilfenil}metil)}-2-({ 1-{{4-hidroxifenil)metil}-3-
pimolidinil}amino)-2-oxostillamino}carbonil)aminolbenzoato de etilo unido a resina
DMHB

A una mezcla de 7,20 g (10,37 mmol, 1,44 mmol/g) de 2 6-dimetoxi-4-
poliestirenobenciloxi-benzaldehido (resina DMHB) en 156 ml de écido acético al
10% en 1-metil-2-pirmolidinona anhidra se le afiadleron 9,56 g (31,1 mmol) del ejem-
plo 1a y 8,03 ml (51,84 mmol) de diisopropiletilamina, seguido de la adicién de 11,0
g (51,84 mmol) de triacetoxiborohidruro sédico. Después, la mezcla resultante se
agité a t.a durante 72 h, la resina se lavé con DMF (3 x 250 ml), CH.CL/MeOH (1:1,
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3 x 250 ml) y MeOH (3 x 250 ml). La resina resultante se secé en un homo de vacio
a 35°C durante 24 h. Andlisis elemental N: 4,16, S: 3,12.

A una mezcla de 800 mg (0,860 mmol, 1,075 mmol/g) de |la resina anterior
en 15 ml de 1-metil-2-pimolidinona anhidra se le afiadleron 1,88 g (4,30 mmol) de
Fmoc-Tri{tBu)}-OH y 117 mg (0,88 mmol) de 1-hidroxi-7-azabenzotriazol, seguido de
la adicién de 0,82 ml (5,16 mmol) de 1,3-diisoproplicarbodiimida. Después, la mez-
cla resultante se agitd a La durante 24 h, ia resina se lavé con DMF (3 x 25 mi),
CH;CL/MeOH (1:1, 3 x 25 ml) y MeOH (3 x 25 ml). La resina resultants se secé en
un homo de vacio a 35°C durante 24 h. Se escindi¢ una cantidad analitica de resina
con écido trifluoroacético al 50% en dicloroetano durante 2 h a t.a. La solucidn re-

sultante se concentrd al vaclo: MS (ESI) 857 [M+H-tBuJ*.

La resina anterior (0,860 mmol) se tratd con 15 ml de piperidina al 20% en
soluclén de 1-metil-2-pirrolidinona anhidra. Después, la mezcla se agitd a t.a duran-
te 15 min, la solucién se drend y se afiadieron 15 ml mas de piperidina al 20% en
solucidn de 1-metil-2-pirrolidinona anhidra. La mezcla se agitd a t.a durante 15 min
més. La solucién se drend y la resina se lavé con DMF (3 x 25 ml), CH:Cl2/MeOH
{1:1, 3 x 25 ml) y MeOH (3 x 25 ml). La resina resultante se sect en un horno de
vacio a 35°C durante 24 h. Se escindié una cantidad analitica de resina con acido
trifluoroacético al 50% en diclorostano durante 2 h a t.a. La solucidn resultante se

concentré al vacio: MS (ESI) 435 [M+H-tBu]*.
c) trifluorcacetato de A-{(3S)-1-{(3-hldroxifenil)metil}-1-metil-3-piperidinoil}-N-{({5-
[(metiloxi)carbonil}-2-furanifjamino)carbonill-L-tirosinamida.

A una mezcla de 56,4 mg (0,4 mmol) de etll metil 5~-amino-2-furancarboxilato
en 5 ml de diclorometano anhidro se le afiadieron 84,5 mg (0,42 mmol) de clorofor-
miato de 4-nitrobenceno. La mezcla de reaccién se agitd a temperatura ambiente
durante media hora y se concentrd. Se afiadieron diisopropiletiiamina (0,14 ml, 0,8
mmol), O«1,1-dimetiletil}-N-{(3S)-1-{(2-nitrofenil)sulfonil}-3-pirrolidinil}-L-tirosinamida
4 unida a resina DMHB (200 mg, 0,16 mmol) y dimetilformamida (5 ml) a la mezcla
de reaccitn y se agité durante una noche. La resina se lavé con CH;Ch (3 x 1 ml),
CH;Clx/MeOH (1:1, 3 x 1 ml), MeOH (3 x 1 ml) y CHzCI; (3 x 10 ml). La resina resul-
tante se sect en un homo de vacio a 35°C durante 24 h. Se escindié una cantidad
analltica de resina con écido trifluoroacético al 50% en dicloroetano durante 2 h a

t.a. La soluci6n resultante se concentrd al vacio: MS (ESI) 616,0 [M+H-tBu]*.
A una mezcla de la resina seca anterior (0,16 mmol) en 5 ml de 1-metil-2-
pirrolidinona se le afiadieron 166 mg (1,2 mmol) de K;CO, y 60 ul (0,08 mmol) de



10

15

20

25

30

-12-

PhSH. Después, la mezcla resultante se agitd a t.a durante 2 h, la resina se lavd
con DMF (3 x 10 ml), HyO (3 x 10 ml), DMF (3 x 10 ml), CH,Cl/MeOH (1:1, 3 x 10
mil) y MeOH (3 x 10 ml). La resina resultante se secd en un homo de vacio a 35°C
durante 24 h. Se escindié una cantidad analitica de resina con écido frifluoroacético
al 50% en dicloroetano durante 2 h a t.a. La solucién resultante se concentrd al va-
clo: MS (ESI) 431 [M+H-tBu]*.

A una mezcla de la resina § seca anterior (0,16 mmol) en 3 ml de HOAc al
10% en solucién de 1-metil-2-pirrolidinona anhidra se le aftadieron 293 mg (2,4
mmol) de 3-hidroxilbenzaldehido y 508,8 mg (2,4 mmol) de triacetoxiborohidruro
sédico. Después, la mezcla resultante se agitd a t.a durante 48 h, la resina se lavd
con DMF (3 x 10 ml), CH,Cly/MeOH (1:1, 3 x 10 ml) y MeOH (3 x 10 ml). La resina
resultante se secd en un homno de vacio a 35°C durante 24 h. Se escindié una can-
tidad analitica de resina con écldo trifluoroacético al 50% en dicloroetano durante 2

h a t.a. La solucidn resultante se concentré al vacio: MS (ESI) 537,2 [M+H-tBu]*.

A una mezcla de |a resina seca anterior (0,04 mmol) en 1 ml de acetonitrilo
anhidro se le afadieron 18,7 pl (0,3 mmol) de yodometano. Después, la mezcla se
agité a t.a durante 16 h, la resina se lavé con DMF (3 x 10 ml), CH,Cl,/MeOH (1:1, 3
x 10 mi}, MeOH (3 x 10 ml) y CH;Ch (3x10 ml). La resina resultante se sect en un
homo de vaclo a 35°C durante 24 h. La resina seca se traté con 2 ml de écido tri-
fluoroacético al 50% en diclorometano a t.a durante 2h. Después de recoger la so-
lucién de escisién, la resina se tratd con 2 ml mas de écido triflucroacético al 50%
en diclorometano a t.a durante 10 min. Las soluclones de escisién combinadas se
concentraron al vacio. El residuo se purific6 usando un sistema de HPLC semi-
preparativo Gilson con una columna YMC ODS-A (C-18) de 50 mm por 20 mm de
DI, eluyendo con 10% de B a 80% de B en 3,2 min, mantenido durante 1 min, don-
de A = H;O (écido trifluoroacético al 0,1%) y B = CHyCN (acido trifluoroacético al
0,1%) bombeado a 25 mlUmin, para producir trifluoroacetato de N-{(3S)-1-[(3-
hidroxifenil)metill-1-metil-3-piperidinoil}-N-{({5-{(metiloxi)carbonil}-2-
furaniljamino)carbonill-L-tirosinamida;

(polvo blanco, 8 mg, 10,2% después de 4 etapas): MS (ESI) 51,2 [M]*.

Procediendo de una manera similar a la descrita en el ejemplo 1, pero susti-
tuyendo 5-amino-2-furancarboxilato con las aminas heterociclicas apropiadas, se
prepararon los compuestos indicados en la Tabla 1. Las aminas estaban disponi-
bles en el mercado excepto para los ejemplos 3 y 6 que se prepararon de acuerdo
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OH
Tabla 1
EJemplo R MS [MT+
1 551,2
(o]
o\ J
2 Q 585,68
0
3 | 568,2
N
0 N—-N
4 s 568,2
~ J o
N
5 Q 5824

Ho-
W
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EJEMPLOS BIOLOGICOS

Los efectos Inhibldorea de mAChR M, de los compuestos de la presente in-
vencion se determinan por medio de los siguientes ensayos in vitro e in vivo.
Anélisis de la Inhiblcién de la Activacién de Receptores por medio de la Movi-
lizaclén de Calclo:

1) Ensayo FLIPR de 384 pocilios

Se cultiva una Iinea de células CHO (ovario de hémster chino) que expresa
de manera estable el receptor muscarinico Ms humano de acetilcolina en DMEM
mas FBS al 10%, Glutamina 2 mM y G418 a una concentracién de 200 ug/ml. Se
separan células para su mantenimiento y para su cultivo en places para la prepare-
cion de ensayos usando meétodos enziméticos o de quelecién de iones. El dia antes
del ensayo FLIPR (lector de placas de formacién de imégenes fluoroméiricas), las
células se separan, se rasuspenden, se cuentan y se cultivan en placas para dar
20.000 células por placa de 384 pocillos en un volumen de 50 pl. Las placas de en-
sayo son placas de fondo transparente negro, Becton Dickinson nimero de catélo-
go 35 3862. Después de una noche de incubaclién de las células cultivadas en pla-
cas a 37 grados centigrados en un incubador de cultivo de tejidos, el ensayo se rea-
liza al dia sigulente. Para realizar el ansayo, el medio se aspira y las células se la-
van 1 vez con tampén de ensayo (NaCl 145 mM, KCI 2,5 mM, glucosa 10 mM,
HEPES 10 mM, MgChL 1,2 mM, CaCl; 2,5 mM y probenecid 2,5 mM (pH 7 4). Des-
pués, las célules se incuban con 50 pl de colorante Fluo-3 (4 uM en tampdn de en-
sayo) durante 60 — 80 minutos a 37 grados centigrados. El colorante sensible a cal-
clo permite que las células muestren un aumento de la fluorescencia tras la res-
puesta al ligando por medio de la liberacién de calcio desde los depdsitos de calcio
intracelulares. Las células se lavan con tampén de ensayo y después se resuspen-
den en 50 i de tampén de ensayo antes del uso para los experimentos. Los com-
puestos de ensayo y los antagonistas se afiaden en un volumen de 25 pl y las pla-
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cas se incuban a 37 grados centigrados durante 5-30 minutos. Después se realiza
una segunda adicién a cada pocillo, esta vez con exposicién al agonista, acetiicoll-
na. Esta se aftade en un volumen de 25 pl sobre el instrumento FLIPR. Les res-
puestas de caiclo 66 miden por cambios en unidades de fluorescencla. Para medir
la actividad de los inhibidores/antagonistas, se aflade ligando acetiicolina a una
concentracidn CEyg ¥ daspués se determina la Clsy del antagonista usando curvas
de dllucion dosis-respuesta. El antagonista de control usado con M3 es atropina.

2) Ensayo FLIPR de 98 pocillos

Se analizd la estimulacion de mAChR expresados en células CHO contro-
lando la movilizacion de calclo activada por receptores como se ha descrito previa-
mente. Se cultivaron células CHO que expresaban de manera estable mAChR M,
en placas de 86 pocillos de pared negrafondo transparente. Después de 18 a 24
horas, el medio se aspird y se reemplaz6 por 100 ul de medio de carga (EMEM con
sales de Earl, BSA de calidad RIA al 0,1% (Sigma, St. Louis MO), y colorante indi-
cador fluorescente Fluo-3-acetoximetil éster 4 uM (Fluo-3 AM, Molecular Probes,
Eugene, OR) y se incubd durante 1 hora a 37°C. Después se aspird el medio que
contenla el colorante, se reemplazé por medio nuevo (sin Fluo-3 AM) y las células
ge incubaron durante 10 minutos a 37°C. Las células después se lavaron 3 veces y
se incubaron durante 10 minutos a 37°C en 100 ul de tampén de ensayo (gelatina al
0.1% (Sigma), NaCl 120 mM, KCI 4,6 mM, KH;PO, 1 mM, NaHCO, 25 mM, CaCl,
1,0 mM, MgCk 1,1 mM, glucosa 11 mM y HEPES 20 mM (pH 7.4)). Se afadieron

50 ul de compuesto (concentracién final en el ensayo 1x10-11 - 1x105 M) y las
placas se incubaron durante 10 minutos a 37°C. Las placas después se pusieron en
un lector de placas de intensidad de luz fluorescente (FLIPR, Molecular Probes)
donde las células cargadas de colorante se expusieron a una luz de excitacién (488
nm) de un ldser de argén de 6 vatios. Las células se activaron afiadiendo 50 pl de
acetilcolina (concentracién final 0,1-10 nM), preparada en tampén que contenia
BSA al 0,1%, a una velocklad de 50 pl/seg. La movilizacidn de calclo, controlada
como un cambio en la concentracion citosélica de calclo, se midid como un cambio
en la intensidad de emisién de 566 nm. El cambio en la intensidad de emision estd
relacionado directamente con los niveles citosélicos de calcio. La fluorescencia emi-
tida de los 96 pocillos se mide simult4dneaments usando una cémara CCD enfriada.
Los puntos de datos se recogen cada segundo. Estos datos después se representa-
ron y se analizaron usando el softiware GraphPad PRISM.



10

15

20

25

30

-16-

Broncodliatacién Inducida por metacolina

La capacidad de respuesta de las vias respiratorias a metacolina se deter-
mind en ratones BalbC deapiertos, no encerrados (n = 6 en cada grupo). Sa usé
pretismografla barométrica para medir los aumentos de las pausas (Penh), una
medida sin unidades que, como 88 ha demostrado, se correlaciona con los camblos
en la resistencia de las vias respiratorias que se producen durante la exposicion
bronquial a8 metacolina. Los ratones se prefrataron con 50 ul de compuesto (0,003-
10 pg/ratén) en 50 pul de vehiculo (DMSO al 10%) por via intranasal, y después se
pusieron en la cdmara de pletismografia. Una vez en la cdmara, los ratones se de-
Jaron equilibrar durante 10 minutoé antes de tomar una medicién Penh Inicial duran-
te 5 minutos. Los ratones después se expusieron a un aerosol de metacolina (10
mg/ml) durante 2 minutos. Penh se regisird de manera continua durants 7 minutos
desde el comienzo de la administracion del asrosol de metacolina, y continuando 5
minutos posteriomente. Los datos para cada ratén se analizaron y se representa-
ron usando el software GraphPad PRISM.

Todas las publicaciones, incluyendo aunque sin limitacion las patentes y so-
licitudes de patente, citadas en esta memoria descriptiva se incorporan en este do-
cumento como referencia como sl se indicara que cada publicacidn individual se
incorpora especlfica e Individuaimente como referencla en este documento como si
se explicara con detalle.

La descripcion anterior describe con detalle la invencién incluyendo las ree-
lizaciones preferidas de la misma. Las modificaciones y mejoras de las realizacio-
nes descritas especificaments en este documento estéin dentro del alcance de ias
siguientes reivindicaclones. Se cree que un especialista en la técnica puede, sin
mayor elaboracién, usando la descripcidn anterior, utilizar la presents Invencién en
toda su extension. Por lo tanto, los Ejemplos de este documento deben considerar-
se simplemente ilustrativos y no deben considerarse de manera alguna una limita-
cién del alcance de la presente invencién. Las realizaciones de la Invencién en las
que se reivindica una propiedad o privilegio exclusivo se definen de la siguiente
manera.
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REIVINDICAC
1. Un compuesto de acuerdo con la Férmula | de este documento:
Ra.__N._ _N ,@]« R2
(o} H R4
R1 r 0

en la que

Cuando X e Y son carbonos, nes 1,2, 03, mes 1,2,63;ypes0,1,62;

Cuando X es oxigeno e Y es carbono,nes 1; mes 2; ypes 1;

Cuando X es carbono e Y es nitrGgeno, nes 2, mes 1;yp as 2;

Wes 0O, S,o0NH;

U es NR3, O, o un snlace;

R3 se selecciona entre el grupo compuesto por hidrégeno, alquilo C1-Cg
ramificado o no ramificado, cicloalquilo C5-Cg, cicloalquil C3-Cg alquilo inferior, feni-
lo sustituido o no sustituldo, o fenll sustituido o no sustituido C1-C3 alqullo Inferlor;
donde, cuando estd sustituido, un grupo estd sustituido con uno o més radicales
seleccionado entre el grupo compuesto por alcoxi C1-Cg, halo, hidroxi, amino, cia-
no, trifluorometilo, aiquilo C1-Cg ramificado o no ramificado, cicloalquilo Cy-Cpg ¥
cicloalquil C3-Cg alqullo inferior;

gesunenterode0a7,;

hes0,1,62;

ges1,2,03,;

V se selecciona entre el grupo compuesto por fenilo, tiofenilo, furanilo, pirdi-
nilo, neftilo, quinolinilo, indolilo, benzotiofenilo y benzofuranilo;

R4 se selecciona entre el grupo compuesto por hidrégeno, hidroxi, amino,
halo, clano, triflucrometilo, alcoxi C1-Cg, alquilo C4-Cg ramificado o no ramificado,
cicloalqullo C>-Cg, cicloalquil Cy-Cg alquilo Inferior, fenilo, fenilalquilo inferior C1-C3,
COR6, COOR6, CONHRE, CON(R6)2, NHRB, N(R8)2, y G;

kesunenterode 0 a 5;

T se selecclona enire el grupo compuesto por uno de los siguientes grupos
sustituido o no sustituido: fenilo mono, di, y tri sustituido, tiofenilo, furanilo, piridinilo,
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naftilo, quinolinilo, indolilo, benzotiofenllo, pirrol, tiazol, imidazol, pirazol, triazol, oxa-
zol, isoxazol, furazan, benzofuraniio, isoindol, indazol, carbazol, bencimidazol, Indo-
lizina, purina, adenina, guanina, xantina, cafelna, 4cido Grico, azepina, plridina, piri-
dazina, pirazina, pirimidina, triazina, pirimidona, uracilo, citosina, timina, isoquinoli-
na, ftalazina, pteridina, naftiridina, acridina, cinolina, fenazina, quinazolina, fenoxa-
zlna, quinoxalina, fenotiazina; donde, cuando esta sustituido, un grupo estd sustitui-
do con uno 0 més radicales seleccionado entre el grupo compuesto por alcoxi C4-

Cg. halo, hidroxi, amino, trifluorometilo, alquilo C4-Cg ramificado o no ramificado,
cicloalquilo Cs-Cg, cicloalquil C3-Cg alquilo Inferlor, fenilo y fenilalquilo inferior C1-
C3,

R5 se selecciona entre el grupo compuesto por COOR6, CONHRE, CORS,
CON(R6)2, COG, oxadiazolilo sustituldo o no sustituido, oxazolilo sustituldo o no
sustituido, imidazolilo sustiuido o no sustituido, fenoxi sustituido o no sustituido, o
ciano; donde, cuando esté sustituldo, un grupo esta sustituido con uno o més radi-
cales seleccionado entre el grupo compuesto por alquilo C4-Cg ramificado o no ra-
mificado, cicloalquilo C5-Cg, cicloalquil Cs-Cg alquilo inferior, fenilo y fenilalquilo in-
ferior C1-C3, alcoxi C4-Cg, halo, hidroxi, amino, ciano y trifluorometilo;

G se selecciona entre el grupo compuesto por uno de los siguientes grupos
sustituido o no sustituldo: pirrolidinilo, piperidinilo, dihidroindolllo, tetrohidroquinolini-
lo, morfolino, azetidinilo, hexahidroazepinilo, o octahidroazocinilo; donde, cuando
esta sustituido, un grupo esta sustituido con uno o mas radicales selecclonado entre
el grupo compuesto por alcoxi C1-Cg, hidroxi, amino, alquilo C1-Cg ramificado o no
ramificado, cicloalquilo C»-Cg, cicloalquil C3-Cg alquilo inferior, fenllo y fenilaiquilo
inferior C1-C3;

R1 se selecciona entre el grupo compuesto por uno de los siguientes grupos
sustituido o no sustituldo: hidrégeno, fenilo, fenilaiquilo inferior C1-C8, tiofenilo, tio-
fenilalqullo inferior C1-C8, furanilo, furanil-alquilo inferior C1-C8, piridinilo, piridinil-
alquilo inferior C1-C8, imidazolilo, imidazolil-alquilo inferior C1-C6, naftilo, naftil-
alquilo inferdor C1-C8, quinolinilo, quinolinil-alquilo inferior C1-C8, indolilo, Indolll-
alquilo inferior C1-C8, benzotiofenilo, benzotiofenll-alquilo inferior C1-C8, benzofu-
ranilo, benzofuranil-alquilo inferior C1-C6, benzoimidazolilo, benzoimidazolil-alquilo
inferior C1-C8, alquilo C1-C8 ramificado o no ramificado, cicloalquilo C3-C8, cicloal-
quil C3-C8 alquilo Inferior C1-C6, o alquenilo C3-C8; donde, cuando esta sustituido,
un grupo estd sustituido con uno o més radicales seleccionado entre el grupo com-
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puesto por alcoxi C1-C8, fenoxi, fenilalcoxi C1-C3, halo, hidroxi, amino, ciano, tri-
fluorometilo, metilenodioxi, efilenodioxi, proplienodioxl, butilenodioxi, alquilo C1-C8
ramificado o no ramificado, cicloalquilo C3-C8, cicloalquil C3-C8 alquilo Inferior, fe-
nilo, fenil alquilo inferior C1-C3, tiofenilo, tiofenil-alquilo inferior C1-C3, furanilo, fu-
ranil-alqullo inferior C1-C3, piridinilo, piridinil-alquilo inferlor C1-C3, naftilo, naftil-
alquilo inferior C1-C3, quinolinilo, quinolinil-alquilo inferior C1-C3, indolllo, Indolil-
alquilo inferior C1-C3, benzotiofenilo, benzotiofenil-alquilo inferior C1-C3, benzofu-
ranilo, benzofurani-alquilo inferior C1-C3, COOH, COR6, COORS, CONHRS,
CON(R8)2, COG, NHR6, N(R8)2, G, OCORS, OCONHRS, NHCORS, N(R8)CORS,
NHCOORS y NHCONHRS;
0 una sal farmacéuticamente aceptable.

2. Un compuesto de acuerdo con la reivindicacién 1 que consta del grupo se-
leccionado entre:

Cuando X e Y son carbonos,nes 162;mes1,243;pes Do 1;

Cuando X es oxigeno e Y es carbono,nes 1, mes 2, pes 1,

Cuando X es carbono e Y es nitrégeno, nes 2; mes 1; p es 2;

Wes O;

U es NR3;

R3 se selecciona entre el grupo compuesto por hidrogeno, alquilo C1-C8
ramificado o no ramificado, cicloalquilo C3-C8, cicloalqull C3-C8 alquilo inferior, o
fenilalquilo inferior C1-C3;

qes0;

hesO,

gesi;

V se selecciona entre el grupo compuesto por fenilo, tiofenilo, furanilo, nafti-
io, benzotiofenil y benzofuranllo;

R4 se selecciona entre el grupo compuesto por hidrdgeno, hidroxi, amino,
halo, ciano, trifluorometilo, alcoxl C1-C8, aiquilo C1-C8, cicloalqulio C3-C8, cicloal
quil C3-C8 alquilo inferior, fenilo, fenilalquilo inferior C1-C3, fenilcarbonilo;

k €s un entero de 1 a 5,

T se selecciona entre el grupo compuesto por uno de los siguientes grupos
sustituido o no sustituido: fenilo mono, di, y trl sustituido,-tiofenilo, furanilo, piridinilo,
naftilo, quinolinilo, indolilo, benzotlofenilo, pirrol, tiazol, imidazol, pirazol, triazol, oxe-
zol, isoxazol, furazan, banzofuranilo, isoindol, indazol, carbazol, bencimidazol, indo-
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lizina, purina, adenina, guanina, xantina, cafeina, écido Grico, azepina, piridina, piri-
dazina, pirazina, pirimidina, triazina, pirimidona, uraclio, citosina, timina, isoquinoli-
na, ftalazina, pteridina, naftiridina, acridina, cinolina, fenazina, quinazolina, fenoxa-
zina, quinoxalina, fenctiazina; donde, cuando estd sustituido, un grupo esté sustitui-
do con uno o més radicales seleccionados entre el grupo compuasto por alcoxi C1-
C8, halo, hidroxi, amino, triflucrometilo, alquilo C1-C8 ramificado o no ramificado,
cicloalquilo C3-C8, cicloalquil C3-C8 alqullo inferor, fenll y fenilalquilo inferior C1-
C3;

RS se selecciona entre el grupo compuesto por COORE, CONHRS, CORS,
CON(R6)2, COG, oxadiazolilo sustituido o no sustituido, fenoxi sustituido o no susti-
tuido, o ciano; donde, cuando estd sustituido, un grupo esta sustituido con uno o
mds radicales seleccionado entre el grupo compuesto por alquilo C1-C8, cicloalqui-
lo C3-CB, cicloalquil C3-C8 alquilo inferior, fenilo, fenilalquilo inferlor C1-C3 y trifiuo-
rometilo;

G se selecciona entre el grupo compuesto por pirrolidinilo, piperidinilo, dihi-
droindolilo, tetrohidroquinolinilo, morfoling, azetidinilo, hexahidroazepinilo, y octahi-
droazocinilo;

R1 se selecciona entre el grupo compuesto por uno de los siguientes grupos
sustituido o no sustituido: fenil-alquilo inferior C1-C8, tiofenil-alquilo inferior C1-C86,
furanil-alquilo inferior C1-C8, piridinil-alqulio inferior C1-C8, imidazolil-alquilo inferior
C1-C8, naftil-aiquilo inferior C1-C8, quinolinil-aiquilo inferior C1-C8, indolil-alquilo
inferior C1-C8, benzotiofenil-alqullo Inferlor C1-C8, benzofuranil-alqullo Inferior C1-
C8, benzoimidazolil-alquilo Inferior C1-C8, alquilo C1-C8 ramificado o no ramificado,
cicloalquilo C3-C8, cicloalquil C3-C8 alquile inferior C1-C8, o alquenilo C3-C8; don-
de, cuando estd sustituido, un grupo esta sustituldo con uno o més redicales selec-
cionado entre el grupo compuesto por alcoxi C1-C8, fenoxi, fenilalcoxi C1-C3, halo,
hidroxi, amino, ciano, trifluorometilo, metilenodioxi, etilenodioxi, propilenodiox, buti-
lenodioxi, alquilo C1-C8 ramificado o no ramificado, cicloalquilo C3-CB8, cicloalqull
C3-C8 alquilo inferior, fenllo, fenil alquile inferior C1-C3, tiofanilo, iofenil-alquilo infe-
rior C1-C3, furanilo, furanil-alquilo inferlor C1-G3, piridinilo, piridinit-alquilo inferior
C1-C3, naftilo, naftil-alquilo inferior C1-C3, quinolinilo, quinolinil-alquilo inferior C1-
C3, Indolllo, indolil-alquilo inferior C1-C3, benzoticfenllo, benzotiofenil-aiquilo inferior
C1-C3, benzofuranllo, benzofuranil alquilo inferior C1-C3, COOH, COR6, COORSE,
CONHRSB, CON(R8)2, COG, NHR6, N(R6)2, G, OCORB, OCONHRS, 'NHCORS,
N(R6)COR6, NHCOORS6 y NHCONHRS;
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o una sal farmacéuticamente aceptable.

3. Un compuesto de acuerdo con la relvindicacién 1 que consta del grupo se-
leccionado entre:

X e Y son carbonos;

nes162,

mes 1,243

pes061,;

Wes O,

U es NR3;

R3 es hidrégeno;

qesO;

hes0;

ges1;

V se selecciona entre al grupo compuesto por fenilo, o naftilo;

R4 se selecciona entre el grupo compuesto por hidroxi, amino, halo, clano,
trifluorometilo, alcoxi C1-C8, alquilo C1-C8 cicloalquilo C3-C8, cicloalquil C3-C8 al-
quilo inferior, fenilo, fenilalquilo inferior C1-C3, fenilcarbonilo;

kes1,263;

T se selecclona enire el grupo compuesto por uno de los sigulentes grupos
sustituido o no sustituido: fenilo mono, di, y tri sustituido, tiofenilo, furanilo, piridinilo,
nattilo, quinolinilo, indalilo, benzotiofenilo, pirrol, tiazol, imidazol, pirazol, triazol, oxa-
zol, isoxazol, furazan, benzofuranllo, isoindol, indazol, carbazol, bencimidazol, indo-
lizina, purina, adenina, guanina, xantina, cafelna, acldo Urico, azepina, piridina, pirl-
dazina, pirazina, pirimidina, triazina, pirimidona, uracilo, citosing, fimina, isoquinoli-
na, ftalazina, pteridina, naftiridina, acridina, cinolina, fenazina, quinazolina, fenoxa-
zina, quinoxalina, fenotiazina; donde, cuando estd sustituido, un grupo esté sustitui-
do con uno o més radicales seleccionado entre el grupo compuesto por alcoxi C1-
C8, halo, hidroxi, amino, trifluorometilo, alquilo C1-C8 ramificado o no ramificado,
cicloalquilo C3-C8, cicloalquil C3-C8 alquilo Inferior, fenilo y fenilalquilo inferior C1-
C3;

RS se selecciona antre el grupo compuesto por COORS, CONHR6, CORS,
CON(RB)2, COG, oxadiazolilo sustituido o no sustituido; donde, cuando estd susti-
tuido, un grupo estd sustituido con uno o mas radicales seleccionado entre el grupo

B
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compuesto por alquilo C1-C8, clcloelquilo C3-C8, cicloalqull C3-C8 alquilo inferior,
fenll y fenilalquilo inferior C1-C3;

G se selecciona entre el grupo compuesto por pirrolidinilo, piperidinilo, dihi-
droindolilo, tetrohidroquinalinilo, morfolino, azetidinilo, hexahidroazepinilo, y octahi-
droazocinilo;

R1 se selacciona entre el grupo compuesto por uno de los siguientes grupos
sustituido o no sustituido: fenilalquilo inferior C1-C8, tiofenil-alquilo inferior C1-C8,
furanil-alquilo inferior C1-C8, piridinil-alquilo inferior C1-C6, imidazolil-alquilo inferior
C1-C8, nafiil-alquilo inferior C1-C8, quinolinil-alquilo inferior C1-C8, indolil-alquilo
Inferior C1-C8, benzotiofenil-alquilo inferior C1-C8, benzofuranil-alquilo inferior C1-
CB, benzoimidazolil-alquilo inferior C1-C8, alquilo C1-C8 ramificado o no ramificado,
cicloalquilo C3-C8, cicloalquil C3-C8 alquilo inferior C1-C8, o alquenllo C3-C8; don-
de, cuando esta sustituido, un grupo esta sustituido con uno o méas radicales selec-
cionado entre el grupo compuesto por alcoxi C1-C8, fenoxi, fenilalcoxi C1-C3, halo,
hidroxi, amino, ciano, trifluorometilo, metilenodioxi, etilenodioxi, propllenodioxi, buti-
lenodioxi, alquilo C1-C8 ramificado o no ramificado, cicloalquilo C3-C8, cicloalquil
C3-C8 alquilo inferior, fenilo, fenillalqullo inferior C1-C3, tiofenilo, tiofenll-alquilo infe-
rior C1-C3, furanilo, furanil-alquilo inferior C1-C3, pirdinilo, piridinil-alquilo inferior
C1-C3, nattilo, naftil-alquilo inferior C1-C3, quinolinlio, quinolinil-alquilo inferior C1-
C3, indolilo, indolil-alquilo Inferior C1-C3, benzoticfenilo, benzotiofenil alquilo-inferior
C1-C3, benzofuranilo, benzofuranil-alquilo inferior C1-C3, COOH, COR6, COORS,
CONHRS6, CON(R6)2, COG, NHR86, N(R8)2, G, OCORE y NHCORS;

o una sal farmacéuticamente aceptable.

4, Un compuesto de acuerdo con la relvindicacidn 1 seleccionado entre el gru-
po compuesio por:

trifluoroacetato de  N-{(3S)-1{(3-hidroxifenil)metil}-1-metil-3-piperidinoil}-N-[{{5-
[(metiloxi)carbonil}-2-furaniljamino)carbonil]-L-tirosinamida;

triflucroacetato de N-[({4-[(etiloxi)carbonill-1,3-oxazol-2-illamino)carbonil}-N-{(3S)-1-
[(3-hidroxifenil)metil}-1-metil-3-piperidinoil}-L-tircsinamida;

trifluoroacetato de N-{(3S)-1-[(3-hidroxifenil)metil}-1-metil-3-piperidinol}-N-[({4-metil-
S5{(metiloxi)carbonil}-4H-1,2 4-triazol-3-ijamino)carbonil}-L-tirosinamida;
triflucroacetato de N-{({4-[{etiloxi)carbonil}-1,3-tiazol-2-i}amino)carbonil}- N-{(3S)-1-
[(3-hidroxifenil)metil}-1-metil-3-piperidinoil}-L-tirosinamida;

SY



5

10

15

20

25

30

35

-23-

triffluoroacetato de N-[({4-[(etlloxi)carbonlljciclohexillamino)carbonil}-N-{(3S)-1-[(3-
hidroxifenll)metif]-1-metil-3-piperidinoif}-L-tirosinamida;
o una sal famacéuticamente aceptable.

5. Un compuesto de acuerdo con la reivindicacién 1 seleccionado entre el gru-
po compuesto por:
triflucroacetato de AN-[({5-{(etiloxi)carbonil}-1-metil-1+-pirol-3-I}amino)carbonil-N-
{(38S)-1-[(3-hidroxifenil)metil}-1-metil-3-piperidinoil}-L-tirosinamida;
trifluoroacetato de N-{(3S)-1{(3-hidroxifenll)metil}-1-metil-3-piperidinoil}-A-{({1-metil-
5-{(metiloxi)}carbonil]-1H-pirrol-3-ilfamino)carbonil}-L-tirosinamida;

strifluoroacetato de  N-{(3S)-1-[(3-hidroxifenil)metil]-1-metil-3-piperidinoil}-N-[{{5-
[(metiloxi)carbonil}-1,3-tiazol-2-iljlamino)carbonil}-L-tirosinamida;
o una sal farmacéuticamente aceptable.

6. Una composicién farmacéutica para el tratamiento de enfermedades media-
das por el receptor muscarinico de acetilcolina que comprende un compuesio de
acuerdo con la reivindicacién 1 y un vehlculo farmacéuticamente aceptable del
mismo.

7. Un método para inhibir la unién de acetilcolina a sus receptores en un maml-
fero en necesidad del mismo, que comprende administrar una cantidad segura y
eficaz de un compuesto de acuerdo con la relvindicacién 1.

8. Un método de tratamiento de una enfermedad mediada por el receptor mus-
carinico de acetilcolina, en el que la acetiicolina se une a dicho receptor, que com-
prende administrar una cantidad segura y eficaz de un compuesto de acuerdo con
la reivindicacion 1.

9. Un método de acuerdo con la reivindicacion 8 en el que la enfermedad se
selecclona entre el grupo compuesto por enfermedad pulmonar obstructive crénica,
bronquitis crénica, asma, obstruccién respiratoria crdnica, fibrosis pulmonar, enfi-
sema pulmonar y rinitis alérgica.

10.  Un método de acuerdo con la reivindicacion 8, en el que la administracién se
realiza por inhalacién a través de la boca 0 la nariz.

ST
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11.  Un método de acuerdo con la reivindicacion 10, en el que la administracion
se realiza por medio de un dispensador de medicamentos seleccionado entre un
inhalador de polvo seco con depésito, un inhalador de polvo seco multi-dosis o un
inhalador de dosis medida.

12. Un método de acuerdo con ia reivindicacién 11, en el que el compuesto se
administra a un ser humano y tiene una duracién de accién de 12 horas o més para
una dosis de 1 mg.

13. Un método de acuerdo con la reivindicacién 12, en el que el compuesto tie-
ne una duracion de acclién de 24 horas o més.

14. Un método de acuerdo con la relvindicaclén 13, en el que el compuesto tie-
ne una duracidn de accidn de 36 horas o mas.
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RESUMEN DE LA DESCRIPCION

Se proporcionan antagonistas del receptor muscarinico de acetilcolina y mé-
todos de uso de los mismos.



CERTIFICATE QF FACSIMILE TRANSMISSION
1 ify ther this is bei i i -
Py o i e i e 6¢
Name of Person Faxing
PUG0603 PCT Facsimile (41-22) 338 8270

Total pages 1J :
IN THE UNITED STATES INTERNATIONAL EXAMINING AUTHORITY

International Applicetion No.: PCT/US2004/040667

International Filing Date: 3 December 2004

Applicant for DO/US: Glaxo Group Limited

Title of Invention: Novel M3 Muscarinic Acetylcholine Receptor Antagonists
International Bureau of WIPO

34, chemin dea Columbettes

1211 Geneva 20, Swizerland

REQUEST FOR CHANGE OF INVENTOR

Applicants respectfully request to delete Michacl Lee MOORE, Ralph A RIVERO,
Dongchuan SHI, Feng WANG, snd Yonghui WANG named as applicants and inventors on
the published intemational application and who is not the applicants and inventors of the
invention now being claimed. Pursuant to Rule 92 bis, please add the following applicanta
(for the purpose of the US only) and inventors to the application. A Power of Attomey is
enclosed for this purpose.

Wei FU

T09 Swedeland Road

King of Prussia, PA 19406

United States of America

Citizenship: The People's Republic of China

Michael R. PALOVICH

‘709 Swedeland Road

King of Prussia, PA 19406

United States of America

Citizenship: United States of America

Res lly subpigted,

Agent@or Applicants
GlaxoSmithKline
Corporate Intellectual Property - UW2220
P.O. Box 1539
King of Prussia, PA 19406-0939
Telephone: 610-270-5019
Fax: 610-270-5090




PCT/US2004/040687 "%
63

PATENT COOPERATION TREATY

From the INTERNATIONAL BUREAU

PCT To:
NOTIFICATION OF THE RECORDING gm‘::,::’hmm',nf '
OF A CHANGE Corporate Intallactual Property,
Uw 2220
{PCT Rule 92bis.1 and
Administrative Instructions, Section 422) ;og SB::?;;SM Road
King of Prussia, PA 19406-0939
Dete of mailing (day/manthiyear) Unitad States of America
21 Septommr 2005 (21.09.2005)
Applicant's or sgent's flle reference
PUB0603 IMPORTANT NOTIFICATION
Imarnational spplioation No. intermationa! filing data (day/month/ysar)
PCTAJS2004/040667 03 Dacember 2004 (03.12.2004)
1. The following indications sppesred on record concerming:
E the applicart E the imvantor D the agent D tha common repressntative
Nams and Address Siate-oitiidence. |
CN Us
[ Telephone No.
Facaimile No.
" Yelepriter No.

2 The Imernational Bursau hareby notifles the appilaant that the following change has besn recorded conceming:
E the parson D the name D the sddrens EI the nationality D the residence

Name and Addreas e of ﬂiﬂn mﬁy —Enl aﬁ .-“-
Lo ! seland Road CN us
alan {o11
King of Prussais, PA 19408 Telsphone No.
United States of America
[ Facaimiia No.
Telaprinter

—_—

Eurther abasrvations, if necessary:
The person identified in box 2 has been added as Inventor for the purposes of all
designated states and Applicant for the US only

4. A popy of this notificstion has been sent to:

E the receiving Office [ZI the designated Offices concarned
[[] the imernatianal Searching Authorty [] the siactad Offices eancemed
[[] the inernationat prefiminary Examining Authority [] other:
The international Buraey of WIPO Authortzed cfficar
132‘1- “‘-':". ‘:‘m Josd APPAVE
Facimile No. (41-22) 338.87.40 Telophone No. (41-22) 338 8163 :

Form PCTAB/308 (March 1904) 006806348




PCT/US2004/040667 %

&4

PATENT COOPERATION TREATY

From the INTERNATIONAL BUREAU

PCT Tor
TION SIMON, Sema, G.
T A T At e RECORDING GlaxoSmithKline

Corporate Intellectual Property,

Uw 2220
{PCT Rule 92bis.1 and
Administrative Instructions, Section 422) T g oud
King of Prussia, PA 19406-0939
Duts of malling (dey/monthiyear) United States of America
21 September 2005 (21,02 2005) ~ T
Appicant’s or agert's file referance
PUG0SO3 IMPORTANT NOTIFICATION
internationsl appiication Ma. interngtional fling date (day/month/ysar)
PCT/US2004/040887 03 December 2004 (03.12.2004)
1. Thefollowing indicstions appearsd on reeard concerning:
@ the applicant E the inventor D the agent D the comman reprasentative
Name and Address Stte of Natonaiity “Sttaomidence |
us us
Teiephona No.
Facalmile No.
?lblﬂlﬂll' No.

Z The international Bureau harsby notifive the appliasnt that the following change has been recorded conceming:

[X] the person [ hersme  [[] teaddress [ chenetionatty  [] therosidence

Name and Address te tonaiity [ Stunte of Residence |
;ssl'gwc;l'l %';!“Ld R. us us
weadele oa
King of Prussla, PA 19408 Yeiaphone No.
United States of Amearica
Facelmlte No.
'f-hpﬂnhl' No.
E==-=========—

3. Further observations, if necansary:
The person identlfied in Box 2 hsa besn added aa inventor for the purposas of sll

dasignated states and Applicant for the US only.

4. A copy of this notification has been sem to:

[X] the receiving ofice [X] the dasignated oficas soncemed
[[] the inmemationat Saarohing Authartty [ ] e atected omoes soncemed
D the intemational Praliminary Examining Authority D othar:
The international Buresu of WIPO Authorized officer
%m:'m José APPAVE
Facsimile No. {41-22) 330.87.40 Telephona No. (41-22) 338 8163

Form PCTAB/208 {Merch 1864) ODEB0S3NE




PATENT COOPERATION TREATY

From the INTERNATIONAL BUREAU
PCT To:
NOTIFICATION OF THE RECORDING o, Sore G-
OF A CHANGE Coarporate Intellectus! Property,
uw 2220
(PCT Rule 52bis.1 and ne
Administrative instructions, Section 422) : iﬁ‘&d Aoad
King of Prussia, PA 19408-0939
Date of mafing {day/monthiyear) United States of America
21 Septeambar 2005 (21.09.2005) 4.
Applicant’s or apent's flie reference
PUB0803 IMPORTANT NOTIRICATION
internations| spplioetion Ne. Intenstional filing date [day/month/vear)
PCT/US2004/040687 03 Decomber 2004 {03.12.2004)
1. The follawing indications sppeared on record conosming:
Dﬂ the applicent [X] e inveneor D the sgent ] e common reprasermative
Nama snd Address St ["Tisig aligsidence |
-Tlhnh_ono No.
Lﬁ-lﬁﬁm
[ Teleprinter No.

the name

D the persan

HR Th. Inurrmlnnll Buralu horobv nu!lﬂu the lppllelnt that ll'lc hllowlnn

[[] teaddreas

change hay hun rumhd enmlmlng

Nams and Addreas

2 F"mr:mowlmﬁb'; bann'&lmdmml licatio ._ Michesl, : RIVERO, Ral
- 1]
i Dongenumn, WANG, Fong oot WANG ¥ crtasl. MOORE, Michesl, Lee, Ph.

4 Auw nhhll ncllﬂﬂmm hnbununnn
E(] the receiving Offlos

D the international Searching Autharity
D the Intemational Preliminary Examining Autharity

[(] hersanaity  [T] the resicence
State na [ State of Residence |
Telaphons No.

[ Fecaimiie NG,

~Teloprinter Na.

[X] the devignated Otfices conoerned
{] the stected ofices cancemad

[] oter:

ﬂ-lmnnbnll Buresu of WIPO

Facaimlle Na. {41-22) 338.87.40

Aunhorized offiver
José APPAVE

Tslephone No. (41-22] 338 8153

Form PCT/B/308 (Merch 1804)

Pcwszowoeazet?'

&>



. . 6 6
PATENT COOPERATION TREATY - 74=\
From the INTERNATIONAL SEARCHING AUTHORITY | '

T v
SOMA G SIMON PC1
CGLAXDSMITHELINE NOTIFICATION OF
S GRS AND BOAG T B v UW 2220 THB INTHRNATIONAL, SEARCH REEORS AND
PO BOX 1539
KING OF PRUSSIA, PA |9406.0939 THE WRITTENOFINICN OF THH INTERNATIONAL
(FCT Rulo 44.1)
Date of nailing
— — oy 12 JUL 200y
s | "ot Sla rfrmce FOR FURTHER ACTION  Soo peregraphs 1 end 4 below
Tmtecnational application No. Txtermational filing date
PCT/USOAA0667 (daymanthyour) 03 Doocraber 2004 (03.12.2004)
Applicamt
GALAXO GROUP LIMITED

1 @ mmimmﬂhh—ﬂ—nmdhn&qﬂuﬁnwwuﬁv
hawe bown spiahlished and are tansmitiel herewith {

Fiing of nandwents and statetment cader Articls 19) !
The sppiennt i eatified, if he so wishes, b amend the elakus of the intersatisasl spplication (sss Ruls 46)

Whea? The timo Heit fir filing such smendmants is parmally e zymatha from the date of tapsmitia] of e intermafimal

¢

msarch report. ‘-'_:. ;
Whars? Dirmoly to the Intanational Baresn of WIPO, 34 chamin des Colambetins - :

1211 Geneve 20, Bwitewiend, Feosknile No.: +41 22 740 14 35 3 1
For more deiailed instructisns, s the 30 on (he sssmrpunying shast. [~ ] : -

2. []  The epplicent is heeoby notified that mo iatemational search rspart will be astabfished and tiat the deckerstion md@ | -1
Articls 17(2)(s) to that offect and the written opinicn of the Ixtematingal Sssrohing Antherity s troamitied hordafth,

3. D With regard te the pretest against paymsnt of (an) sdditional fie(s) uader Rals 40.2, the spplicant is sotifind Gat:

[} e protest together with the decision thowen has bean tranemmitted to the Intemstional Buresu togethar with the spplissst’s
request (o farward tho fexts ofboth the protest and ths deviskon thereon o the designated Offices.

20 decision has bosn cmde yut cn the protest; the spplicent will be notifisd as scon as & decision fs rmda,

4 Rsmindern
Shardly after the expication of 19 nenths fins the procity dats, e ixtenations] spplication will be published by the Infernatinasl
Buereen. If tha spplieaat winhes to avold or posipens publication, & nofies of withdrewal of the interaational spplisation, or of the primdty
claitn, smst reach the International Buress as provided iy Rulw $0bir.1 snd 90kir.3, raspeciivaly, bafiwe the ccnpletion of the teakeical
pavparations for intnations] pubiostion.
The spplicant may submlt conwnanis on an infbooe) besis on the Wwrithn opinies of G Intermational asehing Astherity fo the
Intemationa! Bavsan. The Internatiopal Buroen will swd & copy of such comessats to all desigsaied Offioss unlass o iniersational
preliminary miamination report has besn or b to be sstaklished. These commeais would also be mads swadishis to the public but not
beftwe the expimtion of 30 manths from tha priority dats.
Wiliin 19 menthe from Gie priodty daw, but only in repast of see dasignated Offices, a demwnd fix international
swanrination must be filed i the applicant wishes b posipans the salry te the nations] phase wnifl 30 nesthe Bom the priceity date Go
some Offices even him); otherwiss, the spplicant nmst, withis 20 wontln fives the pricyily dats, pwrfonn Gre preseibed sty for miry
inio the natinnal phase bafhee thoso designated Offices.
In rospect of other desiguated Offices, the time Lit of 38 nunths (er lats) will spply even ifno damand is filod within 19 menfha.
See the Aznex 6 Porm PCT/IR/0] end, fiar datsile shout the appGeshls tine Hmits, Offios by Offics, sew the PCT Applicant 's Gulds,
Voleaw II, Natinal Chapters aad the WIPO Intomst sits,

Name scd mailing sddress of the ISA/ US officef -~ )
2.0. Box 1430
Almmsndeia, Virgials 72313-1430 I Talephena No, (57/)272~/66D

Facsicaile No. (703) 305.3730 h
Form PCTNAA/120 (Jaanery 2004) (Sew notas on acsomperging shest




PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)

Applicaat's or agent’s file reforence FOR FURTHER e Form PCT/IBA/I20

PUSDAD3 ACTION s welll as, wises spplioakis, fon 5 bulow:
Interoational applicstion No. Intamational filing date (dawinonthjmar) | (Bxrliost) Priority Date (
PCT/US04/40667 03 December 2004 (03.12.2004) 03 Deoember 2003 (03.12.2003)
Applicant

GALAXD GROUP LIMITED

This internationa| pearch report has been propared by this kxtenational Sesrching Anthority and is trensritied to the applicst
scoording to Article 18. A copy is being transmitted to the Intematiogs] Baresn,
Tﬁlhhnlﬁml-:dupuiminduﬂﬂofjﬁﬂ

It is also soccenpaniad by s copy of essh prior srt doowmet ofted in this repat.

1. Basie of the Repert
o With rogend to the Inngusge, the international seerch was cmriod out on the besia of the intersaticns] spplimtion in the
In which it waa filed, inloss otherwise indicated onder tiis itan. .
i i The internstional sexrch was axzyied oot on the basls of & translstion of the irternxtional spplication
furnishad to this Anthority (Rals 23, 1(5)).
b.D With regard to any nuclestide sud/or mminoe acid sequanes disclosed in the international application, see Bux No. L
2. D Cartain clntms were formd unsesrchable (Beo Bax No. I)
3. D Unity of invention is lncking (See Bax No, IT)
4.  With rogard to tho title,
the text is approved as sabmitted by the spplicant,
ths text has boen extablished by this Anthority to resd as fllows:

5. With regard o the abstruct,
the text is appwoved as submitied by the applicaxt.

D the text has boem established, acoanding to Rule 38.2(b), by this Anthority es it apposrs in Bax No. IV. The appliosat
oy, within one month fram the date of mailing of this internstional soarch report, submmit comments to this Axthority.

§.  Wiih regerd to the drawings,
a the of the drawings to be published with the sbetrest is Figmre Na. _
as suggested by the applicant.

as selooted by this Authority, becsuse the epplicent failed to suggest & figure.
as seleoted by this Authaority, beosuse this figore better chamacterizes the invention.

b. DXl mone o the figares is to be published with the sbetract.
Form PCT/IBA/210 (first sheet) (January 2004)




INTERNATIONAL SEARCH REPORT

A CLASSIFICATION OF SUBJECT MATTER
:  ASIK 31/445, COTD 21108, 21 /@
: swm,swm

U.S. : 5147317, 546/192

Minizom doomnentstion searched (olassifiostion system fhilowed by classifloation symbols)

Dosumentation sesrched other than mimirvum docomenistion to the axtent that snch dosoments are included o the Geakds searched

West, Enst, STN: Registry, Chemical Abstracts, Marpat

Eleotronic data bass aomsultod during the isternationsl search (name of dats base sud, where practiosbls, ssarch terms nasd)

C. _DOCUMENTS CONSIDERED TO BE RELEVANT

14 June 2003 (14.06.2005)

Catogrry * Chiaticn of docment, with indicstion, where of the relovent Ralcwant to olaim No,
Y US 6,736,372 A (EMMANUEL et al) 19 Junw 2004 (19.06.2004), shatract. 1-14
US 5,232,978 A (GOTTSCHLICH ot al) 03 Angnst 1993 (U3.08.1993), betrast. 1-14
WO 99/67221 (ELAN PHARMACEUTICALS, INC.) 29 Decomber 1999 (29.12.1999), 1-14
shetraot.
D Pusther documexts wre Listed in the contimuetion of Bax C. D Soo patant femily emex.
. Spealsl suingories of elwd docurasals: T [~ [T dain o priadity dafe
nd not In wontiict with Gha applisstion but ciied oo sevivstesd the
“A"  dnsmuat deSaingthe et siets of the a wiish b not soosklesed to be of peinaipls or heory endtying e ievesiion
x dosurnt of partioaler relevancs; the alalered iovention et be
BT oudierpplissiion or paiect peblished on or sfter the kateasiiogs] Bijag dutn sopukind sevel or st by scxsidered to ixvolee e investivs sinp
whay the doomnet in inlom sloee
‘1" dosssmnt which mey teow doobhts o priceily dele(s) or which is sied 0
anubiinh the publisstion dete of saother distizs or atiee spesisl e (m - dowarnmst of partionler ralevenos; the elsimed invention swmet e
opmsifiad) atypidumd to levolve m invective siep when the donxtien? is ecgrisined
with cas or mxee cther sosk doweracds, sech conbinetion beleg shviag
U ducenut exfarring bo st cxall disclcress, Ww, szhibition or olfar s oe pemcn skilled In B mt
- a—-.n-pﬁup--uu—humuh--h -" dexoeant marher of the sxs patent il
Dato of ths sotual completion of the inteenstional soxrsh Duto of mailing of the internaticnal scarch report

l2 JUL 2009

Nare spd pailing address of the IRA/US
Madl Sp FCT, At: BA/US
Commpinioner irFaimbs
P.0D, Box 1450
Almandria, Viegiads 723 13-1450

Facaimile No. (703) 305-3230

Form PCT/BA/210 (secand sheef) (January 2004)



From the

PATENT CO PERATI N TREATY

INTERNATIONAL SEARCHING AUTHORITY 1

To:
SOMA G. SIMON

PCT

QLAXOSMITHKLINE
CORPORATE INTELLBCTUAL PROFERTY UW
KING OF PRUSSIA, PA 19406-0939 INTERNATIONAL SEARCHING AUTHORITY
{PCT Rule 43biz 1)
22 JUL 2}
Boo paragzaph 2 below

Tatermatioma] applicaticn No., Tntarnadiona] filing dato (dawinonthyenr) | Frioeity daio (davinoethimer)
PCT/USO4/40667 mmmgnlm_oq 03 December 2003 (03.12.2003)
Iternatiom] Patent Chstfioation (IPC) or both mtioasl and IPC

IPC(T): ASIK 31/445; COTD 21.1/08, 211/68 and US CL: S14/317; 546152

Applicant

GALAXO GROUP LIMITED

1. This opinion oontaine indicstions relating to the Sillowing items:

Xl BmxNal  Basisofthe opinion

[J BaxMemm  Priority

D BoxNe. IlT Non-establishment of opicios with rejard to novelty, invetive step and industrial epplioshility

] BaNaIv Lk ofwaity of ivestion

Dd BmNaV  Ressonsd satoment under Rols 430s.1(a)3) with regard to mvally, invetive step or infustcial

applicability; oitations and explanstions supporting soch steternent

D BoaxNo. VI Cartain documents aited

[] BaNaVll  Cotuin defucts in the ittioon! epplisstion

[ BxMNo.VIl Cortain cbeervaticns an the temstional spplication

2. FURTHER ACTION

If & dewrand fior fosernutionsl prelimisry examinetion i madc, this opinkm will be considered to be & writton opinion of the
;|

that written cpisions of this Intemations] Searching Anthority will mot be so comsiderod.

If this opinion is, a3 provided sbowe, considered & be & wriltes apizion of the IPEA, the spplicess in invited to sulanit o te
IFEA e writton roply together, whore appropeiate, with smendmests, befirs the expirstion of 3 montis fiven the date of meiling
of Form PCTAISA/2I0 o before the expimtion of 22 months from the priority date, whichever expires later.

For farther options, see Form PCT/INA/220,

3. For further doiails, sec notes to Form PCT/ISA/ZR),

P.O. Bax 1430

Narme and mailing address of the ISA/ US
Mall Biop PCT, Atin; TRA/UB
Comralasiones for Patents

Alcmatils, Virglala 22313-1450 Telphoma No. (57¢4) 2.72~/600




WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY PCTUBOL/40667 —-

Box No. I Basls of this opinlon

1. With regard to the lsngoage, this opixion has boon extablished on the basls of the intersstiveal spplicstion in the lkngaage in which it
waa filed, unless otherwise indiosted under this iten.

[J  This opinion has boen established on the busis of s tranalstion from the origisal language into the following aagoege
which is the luzguage of a transistion firnished fir the purposes of intermatinen] scarch (umier Rules 12.3 and 73.1(b))

1. With regard to any nucleotide and/or amine seld ssquence disclosed in the intersatiomsl spplication and necessry o the claimead
imvention, this opinion has boon estahlished on the basis off

s typeof pmterial
[ 2 soqucnoo tatig
[J  suble(e) relued 1o the sequemce listing
b formet of meterial
[ inwritten format
] in computer readable fem
o. time of filing/fornishing
0] contsined in international spplication as filed.
[ micd together whth the international sppHication in camputer readablo frm.
[0 fumished mbsequentty to this Authority for the perposes of sserch.

3.D In addition, in the onse thet more then ane version or eopy of & sequence Heling and/or tabio rolating thereto hes bem Hlad
aor farmished, the required statexnexts that the infirmation in the subsquent or additions] copics is identioal to that in e
applicatiom as filed or doca pot go beyond the application as fled, ss appropriste, were farnished.

4. Additionn]l comments:

Farm PCT/IRA/23XBox No, T) (ammry 20-5-4-5



-
g

Intessmtiona) application No,
WRITTEN OPINION OF THE PCDUBOA/40667
INTERNATIONAL SEARCHING AUTHORITY !

Bax No. V Reasoned statement under Rule 43 Se.1(2)(T) with regard te neveity, inventive step or Industrinl ~ ~
spplicabllity; cintions and esplanations spperting such statement

1. Siatement
Novelty (N) Claims )-14 YES
Claims NO
Inventive step (IS) Claims NONE YES
Claims 1-14 NO
Industris] applicability (IA) Clainn }-14 YES
Claims NO
2. Citafions and explanations

Claims 1-14 lnak sn inventive stop under PCT Artisle 33(3) an being obvious over WO, Enurmonel and Gottachlich, All thres
roferences teach compounds thet aye similer to the instantly clsimed compounds thet are veafhl to trest discases that sye relsted o
Clairs 1-14 most the eriteris set out in PCT Artiole 23(2), boospss the price a1t doee not traah the instantly elsitnod eompooeds ar thelr
nse.

Claims 1-14 meet the criteris set cut in PCT Article 33(4), wod thus have industrial spplioshility becanse the sulject matter clsimed oan
be made or used in indostry.

Form FCI/ISA/D3T (Bax No. V) (azxmry 2004)
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Eve: 373 PASENACIONALI
Actd1i PRESENTACION  Falos: 70

Industria y Comercio

SUPERINTENDENCIA

Delegatura de Propiedad Industrial
Dlvlsld_n de Nuevas Creaclones

REQUISITOS NECESARIOS PARA PRESENTACION Y AGILIZACION DEL
- TRAMITE -

PC’ USUARIO RADICADOR
PATENTE DE INVENCION MODELO DE UTILIDAD ( ) ()

L Y

-Indlcaclén de que se soliclta la conceslén de una patente. () - ?4
-Datos de identificacion del aoilcitants o de la persona gue se

presenta |a sollcitud. { ) ;()
-Descripcién de la invenclén. {) ?J ,
-Dibujos da eer estos pertinentes. () {\):
~Comprobante de Pago de las tasas astablacldas. ( )
COMPLETA ( ) INCOMPLETA ( ) ' ( ) ( )
DISENO INDUSTRIAL  { )

-Indicacién de que se sollcita el reglstro da Disefio Industrial. ( ) ( )
«Datos de Identificacion del solicitants o ds la pereona que se

presentaiasolictud. : _ () {)
-Representacién grifica y l'utog!'iﬂu_dnl Diseito Industrial o musstra

dal Materlal que Incorpora el dissfic. ' { ) ()
-Comprobante de Pago de las tasas establecldas. { ) - { )
COMPLETA  ( ) INCOMPLETA ( ) () - () -7
ESQUEMA DE TRAZADO ( )

-Indicaclén de que se scllciia el nglslm de Disefio Industrial. oo ) ()

-Datos de Identificacién del solichtants o de la persona que se

presenta [a solicitud. ()

-Representacién grifica del Esquema Trazado. ( )

-Comprobante de Pago de ias tasas establecidas. i)
A

COMPLETA () INCOMPLETA ( ) ()

Firma Responsable: — -

Fecha:




REPUBLICA DE COLOMBIA 73
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
Bogot4,
2020
Doctor (a)

OLARTE GARCIA CARLOS REINALDO
Apoderado{a} y/o Representante de
GLAXO GROUP LIMITED

REFERENCIA Radicacién No. 6 51750
Solicitud internacional UB82004/040667
Fecha inicio fase nacional 03/07/2006

Trémite 11

Evento 379
Actuacién 430

oficlo No. . T [Q]YN9

Como resultado del examen de forma, realizado con fundamento en el articulo 38 de
la Decieidn 486 de la Comisifén de la Comunidad Andina, articulo 27 del Tratado de
Cooperacién en Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular
Unica de la Superintendencia de Industria y Comercio, se le comunica que:

1. 81 fuere el caso, el solicitante debe adjuntar la traduccién de los anexos del
reporte de preliminar intermaciomal (Art. 36.2.b) del tratado PCT.

2. La solicitud no contiene la copia del documento en ques consta la cesifn del
derecho a la patente del inventor al solicitante o a su causante. (Art. 26-k)
Declslfn 486.

3. Debe aclarar &l nombre de los inventores por cuanto difieren en la publicacién
internacional, y los presentados en el petitorio fase nacional.

En cumplimiento de lo dispueasto por el articulo 39 de la Decisién 486, se le
requiare para gque dentro del término de dos meses siguienteas a la fecha de
notificacién del presente oficio, complete los requisitos anteriormente enunciados.
En caso de 2o dar cumplimiento al preseate requerimiento, la aolicitud se
conaldarari abandonada y perderi su prelaciém.

Notifiquese el presente oficic conforme a lo dispuesto en el numeral 5.2, literal
e), del capitulo qujitp del titule primero de la Circular Unica No.1l0 de 2001.

anterior rimiento fue notificado por fijacién en 1lista de
fecha ‘i
adpall . m-' m

—



