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" Traduccién oficial del Inglés por Marlén Neira Castro, resolucién 2117 del
Ministerio de Justicia da Colombia
N - APOSTILLA EN PODER DE REPRESENTACION DE

GLAXO GROUP LIMITED

PODER DI? REPRESENTACION
" Bilinglie inglés- espaffio} otorgado en Brentford, Middlesex, Inglaterra el 13 de
agosto de 2003 y firmado por Peter John Giddings, Apoderado y Funcionario
autorizado.

Certificadc de Notaric De Pinna en espafiol firmado por James Kerr Mﬂh'gan-/

APOSTILLA
(Convencién de 1a Haya del 5 de octubre de 1861)
1. Pais: Reino Unido de Gran Bretafia e Irlanda del Norte 4
- Este documento Piblico Coma Holorio Vet siete da ésteflig
) ) . hogo comstor que Ao Friatopi
2. ha sido firmado por James Kerr Milligan wn ;v origmal qua ha ranido
Quien ejerce funciones de Notario piblico N““"
Lleva el selio del Notario piblico NOTARIO VEINTISIETE (E).
CERTIFICADO FEN-100 85703 SapnewTa
- ! i ’ Cl‘

8. En Londres
8. E1 t4 agosto 2003
7. Por e] Secretario de Estado Principal de su Majestad para Asuntos
extariores y de 1a Mancomunidad
8. No. G229474
Gran Sello de la Oficina de Asuntos exteriores y de 1a Mancomunidad
10. Firma legible de J. Garbrah- Por el Secretario de Estado

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

5 de octubre de 1961 dabe pasar por la seccién consular de -la Misidén que

represanta el pais.
Es traduccidn fiel del inglés, coo topia archive para cosfrontacife. Sogotd 21 agosto-03.
Karten Neira C

MARLEN NEIRA CASTR:
Traductor e Intérprate Ol

inglés - Espaitol - Ingle
Rasolucién No. 2117 del 7 O



RY PARA QUE CONSTE donde y como conval:lga y fuere necesario expido el

3 b

DE PINNA

N & T a4 & | £ &2

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 suacrita al pie del/adjunto Poder, por ser del puiio y letra
del Sefior Don PETER JOHN GIDDINGS, cuya identidad me consta, Apgderado de

la Sociedad inglesa denominada “GLAX0 GROUP LIMITED",' Sociedad

legalmente constituida y existente de acuerdo con las leyes de Inglaterra, e insecrita
en la Oficina de Registro de Sociedades bajo el nfimero 305979, con domicilio social

“en Glaxo Wellcome House, Berkeley Avenus, Greenford, Middlesex UB6 ONN,

Inglaterra;

QUE el citado Sefior Don PETER JOHN GIDDINGS esté debiday suficientemente
autorizado para firmar documentos de esta clase 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 objetc;a para los cuales se otorgb dicho Poder se encuentran dentro de los
objetos o actividades de la citada Sociedad, de acuerdo con la Escritura Constitutiva

i2 v los Estatutos Sociales, los cuales he tenido a la vista.

JAMES KERR MILLIGAN
Notario Piblico de Londres, Inglaterra

PINNA
B Fienlily Lasden W1J 0LJ
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(Hague Convention of 5 October 1961 / Convention de La Haye du 3 octobre 1961)
UNITED KINGDOM OF GREAT BRITAIN AND NORTHERN IRELAND
. Coumtry: United Kingdom of Grest Britam and Northem Irelend
Pays: Roymmne-Unl do (rande-Bretagne ot d"Irlende du Nord
This public documaent / Lo prisent acte public
2. Hoabeen signed by James Kerr Milligan

a &6 signd par
3. Aciing intho capacity of Notary Public
agimpt en qualitd de
4, DBeaythtssalstumpof  The Sald Notary Fublie
est revén du scesnitimiee do
Cortifed/Atiesth
5. st London/ Londres 6, thefle 74 Angost 2003

7. by Her Majesty’s Principal Searctary of State for Foreign swd Commonwealth Affsirs /
par lo Secrétsire d"Eist Principal de Sa Majest? sux Affhires Biranglros et dn Commosrwealth.

8. Nomberisous No G229474

10. Signsture:  J. Garbrak

‘.

Far the Seoretary of Bum / Pour I Socriiuive & Kt

If this document i to be veed in & country which is not party to the Hague Convention of $ October 1961,
1t should be presented to the consular section of the wission represating that country.
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Power of Attorney
The undersigned,
dorniciled i|.|

Poder

Bl suscrito,

Glaxo Group Limited

domiciliado en

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

by means of these prezenis hereby grants to Carlos
R. Olarte, J. Ian Ralisbeck and Ana
Maria Frieri full and sufficient Power of
Attorney to file, prosecute, obtain, defend and
enforce any and all of the company's Patents,
Utllity Models and Industria] Designs in the
Republic of Colombia, to which end it empowers
them to take all steps necessary before sny
administrative or judicial suthority of any class for
the objects stated, to file petitions, appeals, replies
and oppositions, pay taxes and annuities, request
testimonies, receive documents and securities,
abandon applications and collect refunds. Sufficient
power is hereby granted to receive notifications on
behalf of the Company, to confer powers on thoge .
who are to represent the company judicially and
extrajudicially, to answer in court in the matter of all

- claime and demands that may be presented in

connection with the abjects stated, giving them
likewise power to substituie these presents and
revoke such substitutions.

Signature/Firma:

por medio del presente otorga a Carios R,
Olarte, J. Inn Raisbeck y Ana Maria
Frierl poder capecial, amplio y suficiente para
presentar, tramitar, obtener, defender y hacer
respetar todas y coalquicra de Patentes, Modelos
de Utilidad y Diselios Industriales de la
compefiia on I Repidblica do Colombia, a cuyo
efecto los Eaculta pera dar todos los pasos
necesarios-ante cualquier autoridad administrativa
o judicial de cualquier jerarquia para cumplir con
lo encomendado, elevar golicitudes, apelaciones,
respuestas y oposiciones, pagar impuestos y
anualidades, solicitar testimonioa, recibir
documentos y valores, desistir y percibir. Se
concede poder bastante para recibir notificaciones
a nombre de 1a compailia, otorgar poderes a
quienes vayan a representar a la compafiia judicial
y extrejudiciaimente, responder en juicio a todas
188 reclarmaciones o demandas que por mutivo de
lo encomendado se presentaren, dindoles
azimismo facultad par gustituir ol presente y

Peter John GID

Date/Fecha: 13 August 2003

City,Country/Ciudad,Pais: Brentford, Middlesex, England

S as Ftomey and Authorised
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Novel M; Muscarinic Acetylcholine Receptor Antagonists
FIELD OF THE INVENTION

This invention relates to novel derivatives of cyclic quatermary
ammonjum salts, pharmaceutical compositions, processes for their preparation,
and use thereof in treating M3 muscarinic acetyicholine receptor mediated

diseases.

BACKGROUND OF THE INVENTION

Acetyicholine released from cholinergic neurons in the peripheral and
cantral nervous systems affacts many different blological processes through
interaction with two major clasees of acetyicholine receptors — the nicotinic and
the muscarinic acetyicholine receptors. Muscarinic acetylcholine receptors
{(mAChRs) belong to the superfamily of G-proteln coupled receptors that have
soven transmembrane domains. There are five subtypes of mAChRs, termed
M4-Ms, 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 smocth muscle

fourd in the airways, bladder and gastrointestinal tract, M3 mAChRs mediate

contractile responses. For review, please see {Brown 1089 247 id).

Muscarinic acetylcholine receptor dysfunction has been noted In a
variety of different pathophysiological states. For Instance, in asthma and
chronic obstructive pulmonary disease (COPD), Inflammatory conditions lead to
loss of inhibitory M2 muscarinic acetylcholine autoreceptor function on
parasympathetic nerves aupplying the pulmonary smooth muscle, causing
increased acetyicholine release following vagal nerve stimulation. This mAChR
dysfunction results in airway hyperreactivity mediated by increased stimulation
of M3 mAChRs{Costello, Evans, et al. 1989 72 Ad{Minette, Lammers, et al.

1989 248 /id). Similarly, inflammation of the gastrointestinal tract in
inflammatory bowel disease (IBD) results in M3 mAChR-mediated hypermotiiity

{Oprins, Meijer, &t al. 2000 245 /id}. Incontinence due to bladder
hypercontractility has also been demonstrated to be mediated through
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increased stimulation of M3 mAChRs {Hegde & Eglen 1899 251 /id}. Thus the
Identification of subtytpe-selective mMAChR antagonists may be useful as
therapeutics in these mAChR-mediated diseases.

Despite the large body of evidence supporiing the use of antl-muscarinic
receptor therapy for treatment of a variety of disease states, relatively few antl-
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 associated with an increase in stimulation of Mg mAChRS, such as

asthma, COPD, 1BD and urinary incontinence would benefit by compounds that
are inhibitors of MACHhR binding.

SUM Y O J
This invention relates to compounds of Formula 1

O

nisOor1;

When X Is nitrogen or oxygen, Y Is nothing;

When Y is nitrogen or oxygen, X is nothing;

T is a sulfonyl group (SO2) or carbonyl group (CO) ;

When T=CO, X Is oxygen or nitrogen;

Z ia selected from the group consisting of halo, CF3COO0", mesylate,
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 cycloalky! lower alkyl, C3-Cg
alkenyl, unsubstituted or substituted phenyl, or unsubstituted or subetituted

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

hydroxy, amino, cyano, triflucromethyl, C4-Cg branched or unbranched alkyl,

)

2

N5
a,
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C3-Cg cycloalkyl, C3-Cg cycloalkyl lower alkyl, phenyl and phenyl C1-C3 lower
alkyl.

R2 is selected from the group consisting of C4-Cg branched or
unbranched alkyl, C3-Cpg cycloalkyl, C3-Cg cycloalky] lower alkyl, unsubstituted
or substituted phenyl, or unsubstituted or substituted phenyl C1-C3 lower alkyi;
wherein, when substituted, a group Is substituted by one or more radicals
selected from the group consisting of C1-Cg alkoxy, halo, hydroxy, amino,
cyano, trifluoromethyl, C4-Cp branched or unbranched alkyl, C3-Cg cycioalkyl
and C3-Cg cycioalkyl lower alkyl and heterocycle rings;

R3 is selected from the group consisting of an ‘unnubsﬂtuted or
substituted following group: phenyl, phenyl C1-C8 lower alkyl, thiophenyl,
thiophenyl C1-C8 lower alkyl, furanyl, furanyl C1-C6 lower alkyl, pyridinyl,
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, benzothiophenyl, benzothiophenyl C1-C8 lower alkyi,
benzofuranyl, benzofuranyl C1-C8 lower alkyl, benzolmidazolyl,
benzoimidazolyl C1-C8 lower alkyl, C4-Cg branched or unbranched alkyl, C3-

Cg cycloalkyl, C3-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 C1-Cg alkoxy, phenoxy, phenyl C4-C3 alkoxy, halo,
hydroxy, amino, cyano, triflucromethyl, methylenedloxy, ethylenedioxy,
propylenedioxy, butylenedloxy, C4-Cg branghed or unbranched alkyl, C3-Cg
cycloalkyl, C3-Cg cycloalkyt lower alkyl, phenyl, phenyl C1-C3 lower alkyl,
thiophenyl, thiophenyl C1-C3 lower alkyl, furanyl, furanyl C1-C3 lower alkyl,
pyridinyl, pyridinyl C1-C3 lowsr alkyl, naphthyl, naphthyt C1-C3 lower alkyl,
quinolinyl, quinolinyl C1-C3 lower alkyl, indolyl, indotyl C1-C3 lower alkyl,
benzothiophenyl, benzothlophenyl C1-C3 lower alkyl, benzofuranyi,
benzofurany! C1-C3 lower aikyl, COOH, CORS, COOR6, CONHRS8, CON(RS)2,
COG, NHRS, N(R6)2, G, OCOR8, OCONHR8, NHCORS, N(R6)CORS,
NHCOORG and NHCONHRS;
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R4 is selected from the group conalsting of C4-Cg branched or
unbranched alkyl, C3-Cg cycioalkyl, C3-Cg cycioalkyl lower alkyl.

DETAILED DESCRIPTION

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. K a chiral center or another form of an isomeric center is present in a
compound of the present invention, all forms of such [somer or lsomers,
including enantiomers and diastereomers, are intanded to be covered herein.
Inventive compounds containing a chiral center may be used as a racemic
mixture, an enantiomerically enriched mixture, or the recemic mixture may be
separated using wel-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 whereln compounds may exist In tautomeric forms, such as
keto-enol tautomers, each tautomeric form is contemplated as being included
within this invention whether existing in equilibrium or predominantly in one
form.

The meaning of any substituent at any one occurrence In Formula | 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 invention. In
general, the amino acid abbreviations follow the IUPAC-IUB Joint Commission
on Blochemical Nomenclature as described in Eur. J. Blochem., 158, 9 (1684).

The term "C4_Cg alkyl" and "C1.Cg alkyl” Is used herein includes both
straight or branched chaln radicals of 1 to 6 or 8 casbon atoms. By example this
term includes, but is not limited to methyl, ethyl, n-propyl, Isopropyl, n-butyl,
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sec—bgtyl. isobutyl, fert-butyl, pentyl, hexyl, heptyl, octyl and the like. "Lower
alkyl" has the same meaning as C4_Cg alkyi.

Herein "C4.Cg alkoxy” includes straight and branched chain radicals of
the likes of -O-CH3, -O-CH2CH3, and the n-propoxy, isopropoxy, n-butoxy,
sec-butoxy, isobutoxy, fert-butoxy, pentaxy, and hexoxy, and the like.

"Ca-Cg-cycloalkyl" as applied herein is meant to Include substituted and
unsubstituted cyclopropane, cyclobutane, cyclopentans and cyclohexane, and

the like.
"Halogen" or "halo" means F, Cl, Br, and 1.

The preferred oompouﬁds of Formula | Include those compounds
wherein: '

nisOor1;

When X is nitrogen or oxygen, Y Is nothing;

When Y is nitrogen or oxygen, X is nothing;

T is sulfonyl group SO2 or conbonyl group CO;
: 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, 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 alkaxy, halo, hydrn.xy. amllno. cyano,
trifluoromethyi, C4-Cg branched or unbranched alkyl, C3-Cg cycloalkyl, C3-Cg
cycloalkyl iower alkyl, phenyt and phenyl C1-C3 lower alkyl;
or R2 and R3 Is <(CHy)~, or {CHo)-Pheny{CHa)— 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, trifluoromethyl, C4-Cg alkoxy, C1-Cg alkyl, C3-Cg cycloalkyl, C3-
Cg cycloalkyl iower alkyl, phenyl, phenyl C1-C3 lower alkyl, phenyicarbonyi;

R3 is selected from the group consisting of an unsubstituted or

substituted following group: phenyl C1-C6 lower alkyl, thiophenyl C1-C6 iower
s d
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alkyl, furanyl C1-C8 lower alkyl, pyridinyl C1-C8 lower alkyl, imidazolyl C1-C8
lower alky!, naphthyl C1-C8 lowsr alkyl, quinolinyl C1-C8 lower alkyl, indoly!
C1-C6 lower alkyl, benzothiophenyl C1-C6 {ower alkyl, benzofuranyl C1-Cé
lower alkyl, benzolmidazolyl C1-C6 lower alkyl, C41-Cg branched or unbranched

alkyl, C3-Cg cycloalkyl, C3-Cg cycloalkyl C1-Cg lower alkyl, or C3-Cg alkenyl;
wherein, when subatituted, a group la substituted by one or more radicals
selected from the group conslsting of C4-Cg alkoxy, phenoxy, phenyl C1-C3

alkoxy, halo, hydroxy, amino, cyano, triflucromethyl, methylenedioxy,
ethylenedioxy, propylenedioxy, butylenedioxy, 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, furanyi, furanyl C1-C3
lower alkyl, pyridinyl, pyridinyl C1-C3 lower alkyl, naphthyl, naphthyl C1-C3
lower alky!, quinolinyl, quinolinyl C1-C3 lower alkyt, indalyi, Indolyl C1-C3 lower
alkyl, benzothlophenyl, benzothlophenyl C1-C3 lower alkyl, benzofuranyl,
benzofuranyl C1-C3 lower alkyl, COOH, CORS, COORE, CONHRS, CON(RE)2,
COG, NHRS, N(R6)2, G, OCOR8, OCONHRS, NHCORS, N(R6)CORS,
NHCOORS and NHCONHRS;

R4 is selected from the group conslsting of C1-Cg branched or

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

Even more preferred are thoae compounds where:

nis1;

X is nitrogen or oxygen, Y is nothing;

T is sulfonyl group SO2;

Z is selected from the group consisting of I, Br", CI', F, CF3COQ",
mesylate, tosylate, or any other phamacsutically acceptable counter lon;

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

unbranched alkyl, C3-Cg cycloalkyl, C3-Cg cycloalkyl lower alkyl,
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R3 is selected from the group consisting of an unsubstituted or
substituted following group: phenyt C1-C8 lower alkyl, thiopheﬁyl C1-C8 lower
alkyl, furanyl C1-C8 lower alkyl, pyridinyl C1-C8 lower alkyl, imidazolyl C1-C8
lower alkyl, naphthy! C1-C6 lower alkyl, quinolinyl C1-C8 lower alkyl, lndqul
C1-C6 lower alkyl, benzothiophenyt C1-C6 lower alkyl, benzofuranyl C1-C6
lower alkyl, benzoimidazolyl C1-C& lower alkyl, C41-Cg branched or unbranched

alkyl, C3-Cg cycloalkyl, Ca-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 consisting of C4-Cg alkoxy, phenoxy, phenyl C{-C3
alkoxy, halo, hydroxy, amino, cyano, tifluoromethyl, methylenedioxy,
ethylenedioxy, propylenedioxy, butylenedioxy, C1~Cg branched or unbranched

alkyl, C3-Cg cycloalkyl, C3-Cg cycloal!tyl 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 alkyi, naphthyl, naphthyl C1-C3
lower alkyl, quinolinyl, quinolinyl C1-C3 lower alkyl, Indolyl, Indolyl C1-C3 lower
alkyl, benzothlophenyl, benzothiophenyl C1-C3 lower alkyl, benzofuranyl,
benzofuranyl C1-C3 lower alkyl, COOH, COR8, COOR6, CONHR6, CON(R6)2,
COG, NHRB, N(R6)2, G, OCORS and NHCORS;

R2 is selected from the group conslating of hydroxy, amino, halo,
cyano, triflucromethyl, C4-Cg alkoxy, C1-Cg alkyl, C3-Cg cycloalkyl, C3-Cg
cycioalkyl lower alkyl, phenyl, phanyl C1-C3 lower alkyl, phenyicarbonyf;

R1 ls selected from the group consisting of C{-Cg branched or
unbranched alkyl, C3-Cg cycioalkyl, C3-Cg cycloalkyl iower alkyl, or C3-Cg

alkenyl; .
or R1 and R2 is <(CHa)p~, or <(CHy)r-Phenyl-(CHz)r—.

The preferred compounds are selectad from the group conslsting of:
N~{((3S)-1-{3,4-bis(methyloxy)phenyljmethyl}-1-methy}-3-piperidiniumyl)-N-{(4-
{i(2,2,2-trifluoroethyl)sulfonyfjoxylphenyllaminojcarbonyl}-L-tyrosinamide
trifluoroacetate;
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NH{(35)-1<]3,4-bis(methyloxy)phenyljmethyl}-1-methyl-3-piperidiniumyl)-N-{I(4-
{[(5-methyl-2-thienyl)sulfonyljoxy}phenyllJamino]carbonyi}-L-tyrosinamide
triffuoroacetats;
N-{(35)-1413,4-bls(methyloxy)phenylmethyl}-1-methyl-3-piperidiniumyl)-N-{I(4-
{{(4-methyl-2-thienyl)sulfonyljoxy}phenyllaminojcarbonyl}-L-tyrasinamide
trifluoroacetats; .
N-((38)-1]3,4-bis(methyloxy)phenyljmethyl})-1-methyl-3-piperidiniumyi)-N-{ ({4-
[(B-quinolinylsulfonyl)oxy]phenyllamino)carbonyl]-L-tyrosinamide
trifluoroacetate;

N-((3S)-14{]3,4-bis(methyloxy)phenyljmethyl}- 1-methyl-3-piperidinlumyl)-N-({[4-
({I3,4-bis(methyloxy)phenyl]sulfonyljoxy)phenyllamino}carbonyl)-L-
tyrosinamide trifiuoroacetate;
N-({38)-1{]3.4-bis(methyloxy)phenyljmethyl}-1-methyl-3-piperidiniurmyl)-N-{(4-
{i(2-bromophenyf)sulfonyfjoxy}phenyllaminojcarbonyl}-L-tyrosinamide
trifluoroacetate; .
N-{(3S)-1{[3,4-bis{methyloxy)phenyljmethyl}-1-methyi-3-piperidiniumyi)}-N-{(4-
{[(4-fluorophenyhsulfonyljoxy}phenyl)aminojcarbanyl}-L-tyrosinamide '
trifluoroacetats;
N~{(38)-1-{]3.4-bis(methyloxy)phenyllmethyl}-1-methyl-3-piperidiniumyl)-N-{({4-
[(phenylsulfonyl)oxy]phenyllamino)carbonyi}-L-tyrosinamide trifluoroacetats;
N-((3S)-14[3,4-bis(methyloxy)phenyljmethyl}-1-methyl-3-piperidinlumyl)-N-{(4-
{[(5-bromo-2-thlenyl)sulfonyljoxy}phenyl)Jaminecjcarbonyl}-L-tyrosinamide
trifluoroacetate;
N-((3S)-1{[3,4-bis(methyloxy)phenylimethyl}-1-methyl-3-piperidinlumyl)-N-{({4-
[(3-thienylsulfonyl)oxy]phenyfjamina)carbonyi}-L-{yrosinamide trifluorocacetate;
AH{(3S)-1-(1,3-benzodioxol-5-yimethyl)-1-methyl-3-piperidinfumyl]-N-{I(4-{I(2,5-
dimethyl-3-thienyl)sutfonyljaxy}phenyl)amino]carbonyl}-L-tyrosinamide
trifluoroacetate;
N-{(35)-1-(1,3-benzodioxol-5-yimethyl}-1-methyl-3-piperidiniumyi}-N-{(4-
{{{2.2,2-trifluorcethyl)sulfonylloxy}phenyl)aminoicarbonyl}-.-tyrosinamide
trifluoroacetate;

/\2
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N-[(38)-1-(1,3-benzodiaxol-5-yimethyl)-1-methyl-3-piperidinlumylF-N-I (4-{I(5-
methyi-2-thienyl)sulfonylJoxy}pheniyl)amino]carbonyl}-L-tyrosinamide
trifluoroacetats;
N-[(3S)-1-(1,3-benzodioxol-5-yimethyl)-1-methyl-3-piperidiniumy-N-{I(4-{[(4-
methyl-2-thienyl)sulfonyiloxy}phenyl)amino]carbonyf}-L-tyrosinamide
trifluoroacetate;
N-[(3S)-1-(1,3-benzodioxol-5-yimethyl)-1-methyl-3-piperidiniumyl]-N-{I(4-{(5-
chloro-2-thienyl)suifonyljoxy}phenyl)aminojcarbonyi}-L-tyrosinamide
triflucroacetate;
N-[(38)-1-(1,3-benzodioxol-5-yimethyl)-1-methyl-3-piperdiniumyl]-N-[({4-
[(methylsulfonyl)oxy]phenyl}lamino)carbonyl]-L-tyrosinamide trifluoroacetate;
N-[(38)-1-(1,3-benzodioxol-5-yimethyl)-1-methyl-3-piperidiniumyl}-N-{({4-
[(propylsulfonyl)oxylphenyllamino)carbonyl]-L-tyrosinamide trifluoroacstate;
N-({14-({J2-(acetylamino)-4-methy}-1,3-thiazol-5-
ylJsulfonyljoxy)phenyllaminc)carbonyl)}-N-(3 S)-1-{1,3-benzodioxol-5-yimethyl)-
1-methyl-3-piperidiniumyl}-L-tyrosinamide triflucroacetate;
N-[(3S)-1-(1,3-benzodioxol-5-yimethyl)-1-methyl-3-piperidiniumyl}-N-{{4~({T4-
(phenylsulfonyl)-2-thlenyl]sulfonyfjoxy)phenyllamino}carbonyl)-L-tyrosinamide
triflucroacetate;
N-(3S)-1-(1,3-benzodioxol-5-yimethyl)-1-methyl-3-piperidiniumyl}-N-{I{(4-{](5-
chioro-2,1,3-benzoxadiazol-4-yfsulfonyijoxy}phenyf)aminojcarbonyi}-L-
tyrosinamide trifluoroacetats;
NH(3S)-1<1,3-benzodioxol-5-yimethyl)-1-methyl-3-piperidintumyl}-N-{{{4-{(2-
naphthalenylsulfonyl)oxy]phenyllamino)carbonyl}l-L-iyrosinamide
friflucroacetats;
N-[(35)-1-(1,3-benzodioxol-5-yimethyl)-1-methyl-3-piperidiniumyl}-N-{(4-
{[(2,2,2-trifluoroethyl)sulfonylloxy}phenyl)amino]carbonyl}-L-tyrosinamide
trifluoroacetate;
N-~{(3S)-1{(4-fluorophenyl)methyl]-1-methyi-3-piperidinlumyl}-N-[(4-{(5-methy}-
2-thienyl)sulfonyljoxy}phenyl)aminc]carbonyf}-L-tyrosinamide triflucroacetate;
N-{(3S)-1-{(4-flucrophenyl)methyi}- 1-methyl-3-piperidiniumyl}-N-{I(4-{l(4-methyl-
2-thienyl)sulfonylJoxy)}phenyl)aminojcarbonyl}-L-tyrosinamide trifluoroacetats;

9
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il
NH(-{[(4-cyanophenylisutfonyljaxy}phenyl)aminclcarbonyll-N-{(35)-1-{(4- \A
fluorophenyl)methyl}-1-methyl-3-piperidiniumyi}-L-tyrosinamide trifiucroacetate;
N-{(3S)-1-[{(4-fluorophenyl)methyl}-1-methyl-3-plperdiniumyl}-N-({14-({l4-
(trifiuoromethyl)phenyi]sulfonyfloxy)phenyllamino}carbonyl)-L-tyrosinamide
trifluoroacetate; ;
N-{(3S)-1{(4-flucrophenyl)methyl]-1-methyl-3-piperidiniumyl}-N-{{[4-({{5~(3-
Isoxazolyl)-2-thienyllsulfonyfjoxy)phenyllamino}carbonyl)-L-tyrosinamide
triflucroacetate;
N-{(3S)-1{(4-fluorophenyl)methyl}-1-methyl-3-piperidinlumy}-N-{(4-{I(3-
fluorophenyi)sulfonyljoxy}phenyl)amino]carbonyl}-L-tyrosinamide
trifluoroacetate; .
N-{(35)-1-{(4-fluorophenyl)methyll-1-methyl-3-piperidiniumyl-N-[(4-1(1,3,5-
trimethyl-1H-pyrazol-4-yl)sulfonylJoxy}phenyl)aminolcarbonyl}-_-tyrosinamide
trifluoroacetate;
NH{(3S)-1-[{(4-flucrophenyl)methyi}-1-methyl-3-piperidinlumyl}-N-{[(4-{[(5-methyl-
4-lsoxazolyl)sulfonylloxy}phenyl)amino]carbonyf}-L -tyrosinamide
trifluoroacetate;
NA{{(4-{I(3.5-dimethyl-4-soxazolyl)sulfonylloxy}phenyl)amino]jcarbony}-N-{(3S)-
1{(4-fluoropheny)methyl]-1-methyl-3-piperdiniumyl}-L-tyrosinamide
triflucroacetate; '
N-{[(4-{1(2.4-dichlorophenyl)sulforyl]oxy}phenyl)amino]carbonyl}-N-{(35)-1-{(4-
fluorophenyl)methyl}-1-methyl-3-piperidiniumyi}-L-tyrosinamide trifiuoroacetate;
N-{(385)-1-{(4-flucrophenyl)methyi}-1-methyl-3-piperidintumyf}-N-{({4-[({4-
[(Mﬂuommethyl)oxy]phenyl}suIfonyl)oxy]phenyl}amlnp)carbonyI]-L-tyroslnamide
trifluoroacetate;
N-{(3S)-1-[(4-flucropheny))methyl}-1-methyl-3-piperidiniumyl}-N-{{4{I(1-methyi-
1H-imldazol4-yl)sulfanyljoxy}phenyl)aminojcarbonyl}-L-tyrosinamide
triflucroacetate; .
N{({4-{(cyclohexylcarbonyl)oxy]phenyl}amino)carbonyl}-N-{(3S)-1-{(4-
fluorophenyl)methyl}-1-methyi-3-piperidiniumyl}-L-tyrosinamide triflucroacetats;

10
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NH{(3S)-1-(1,3-benzodioxol-5-yimethyl)-1-methyl-3-piperidiniumyl}-N-[({4-
[(cyclohexylcarbonyl)oxylphenyljamino)carbonyl)-L-tyrosinamide
trifluoroacetate;
N-{(3S5)-1-{(4-chloropheny)methyl}-1-methyl-3-piperidiniumyl}-N-{({4-
[(cyclohexylcarbonyl)oxy]phenyflamino)carbonyl}-L-tyrosinamide -
trifluorcacetate;
N-{(3S)-1-[(3~chlorophenyl)methyl}-1-methyl-3-piperidiniumyl}-N-{({4-
[(cyclohexylcarbonyl}oxy]phenyllamino)carbonyl}-L-tyrosinamide
frifluoroacetate; .
N+(35)-1-{[3,4-bis(methylaxy)phenyljmethyl}-1-methyl-3-piperidiniumyi)}-A-[({4-
[(cyclohexytcarbonyl)oxy]phenyl}amino)carbonyl]-L-tyrosinamide
trifluoroacetate;
N-{(35)-1-{(3-hydroxyphenyl)methyi}- 1-methyl-3-piperidiniumyl}-N-({4-{(2-
methylpropanoyljoxylphenyfjamino)carbonyl}-L-tyrosinamide triflucroacetate;
N-{(35)-1-[(3-chlorophenyl)methyl]- 1-methyl-3-piperidiniumyf}-N-{({4-[(2-
methylpropanoyl)oxylphenyllamino)carbonyl}-L-tyrosinamide triflucroacetate; -
N-{(3S)-1-{(4-chlorophenyl)methyl]-1-methyl-3-piperidiniumyl-N-{ ({4-{(2-
methylpropanoyl)oxy]phenyfjamino)carbonyi}-L-tyroginamide triflucroacetats;
N{(3S8)-14{1,3-benzodioxol-5-yimethyl)-1-methyl-3-plperidinlumyl}-N-{[ (4-{I (1-
methylethyl)amino]sulfonyi}phenyi}amino]carbonyl}-L-tyrosinamide
trifluoroacetate;
NH(35)-1-ethyl-1{(3-hydroxyphenyl)methyi]-3-pyrrolidiniumyl-N-T(4-{I(1-
methylethyl)amino]sulfonyfjphenylaminojcarbonyf}-L-tyrosinamide -
trifluoroacetate;
or any other pharmaceutically acceptable salt

The most preferred compounds are selected from the group consisting
of:

i N-((SS)-1-{[3.4-bis(memyloxy)phényl]methyl}d-methyl-ﬁ-pipeﬁdiniumyl)—N—{I@—

{[(2,5-dimethyl-3-thienyl)sulfonylloxy}phenyl)amino)carbonyl}-L-tyrosinamide
friflucroacetate

11
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N-((35)-1{]3.4-bis(methyloxy)phenylimethy(}-1-methyl-3-piperidiniumyl)-N-{I(4-
{[(2,5-dimethyi-3-thienyl)sulfonyljoxy}phenyl)amincjcarbonyl}-L-tyrasinamide
trifluoroacetats; '
N-((35)-1<{[3,4-bis(methyloxy)phenyljmethyl}-1-methyl-3-piperidiniumyl)}-N-{{(4-
{{(1-methylethyl)sulfonyljoxy}phenyl)aminc]carbonyl}-L-tyrosinamide
trifluoroacetate;
N-{(3S)-1-(1,3-benzodioxol-5-yimethyl}-1-methyl-3-plperidiniumyl}-N-{{(4-{{(6-
chloro-3-methyi-1-benzothlen-2-yi) sulfonyijoxy}phenyl)amino] carbonyf}-.- .
tyrosinamide trifluoroacetate;
N-{I{4-{(2,5-dimethyl-3-thienyl)sulfonylloxy}phenyl)amino]carbonyl}-N-{(3S)-1-
[(4-flucraphenyl)methyi]-1-methyl-3-piperidiniumyl}-L-tyrosinamide
trifluoroacetate;
N-{(35)-1-[(4-fluorophenyl)methyl}-1-methyl-3-piperidiniumy}-N-I(4-{I(1-
methylethyl)sulfonyijoxy}phenyl)aminc]carbonyl}-L-tyrosinamide
trifluoroacetats;
NH{(3S)-1{(4-flucrophenyl)methyl}-1-methyl-3-plperidiniumyl}-N-{(4-{(1-
methylethyl)sulfonyljoxy}phenyllJaminolcarbonyl}-L-tyrosinamide
triflucroacetats;
N-{(35)-1-{(3-hydroxyphenyi)methyl]-1-methyl-3-piperidiniumyl}-N-{(4-{(1-
methylethyl) amino] sulfonyl}phenyl)amincjcarbonyl}-L-tyrosinamide
friflucroacetate

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 different R1, R2, R3 and R4, which are reaclted,

employing substituents which are sultabie protected, to achleve compatibliity
12
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with the reactions outlined herein. Subsequent deprotection, in those cases,
then affords compounds of the nature generally disclosed. While some
Schemes are shown with specific compounds, this is merely for lllustration
purpose only. '

Preparation 1

Resin-bound amines 3 were prepared by reductive alkyiation of 2,6-
dimethoxy-4-polystyrenebenzyloxy-benzaldehyde (DMHB resin) with N-
protected dlamine HCI salts 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. 4-Hydroxyl anline was coupled with resin-bound Intermediates
4 to afford the corresponding resin-bound urea 8, which was subsequently
freated with potassium carbonate and thiophenol to give secondary amines.
Reductive amination of secondary amine with aldehydes produced resin-bound
tertiary amines 8. Amines 6 were then reacted with a series of sulfonyl
chlorides to give the corresponding resin-bound sulfonyl esters 7, which were
treated with alky! halides( R4Z ) to give the commesponding resin-bound
quatemary ammonium salts, Resin-bound quatemary ammonium salts were
cleaved with 50% trifluoroacetic acid in dichloromethane to afford targeted
compounds 8.

13
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Conditions: a) 2-nitrobenzenesulfonyl chloride (Nosyi-Cl}, pyridine, CH2Cla, 0
°C —rt; b) 4 M HCI in1,4-dloxane, MeOH, 1t; c) 2,8-dimethoxy-4-
5 polystyrenebenzyloxy-banzaidehyde (DMHB resin), Na(OAc)3BH,

dlisopropylethylamine, 10% acetic acid in 1-methyl-2-pyrrolidinone, rt; d) Fmoc-

protected amino aclds, 1,3-diisopropylcarbodiimide, 1-hydroxy-7-
azabenzotriazole, 1-methyl-2-pyrrolidinone, tt; e) 20% piperidine in 1-methyl-2-
pymolidinone, rt; f) 4-nitrobenzene chioroformate, 4-hydroxyl aniline,

10 tetrahydrofuran, diisopropylsthylamine, dimethyl formamide, ri; g) K2COg,

PhSH, 1-methyl-2-pyrrolidinone, rt; h) R2CHO, Na{OAc)3BH, 10% acetic acid

14
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in 1-methyl-2-pyrrolidinone, rt; i) sulfonyl chloride , TEA, dichloromethane j)
Rg4Z, acetonitrile, rt; k) 50% triflucroacstic acid In dichloromethane, it.

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

Example 1
Pre on of N-{{3S5)-1 Is lo enylimethyl}-1-methyl-3-
plperidiniumyl)-N-{T{4-{[(2,5-dimethy]-3-
envlisulfon henyl)jaminclcarbo inamide

trifluoroacetate

a) 3(S)-amino-N-(2-nitrobenzenesulfonyl)pyrrolidine HCI sait

To a solution of 3(S)-(-){tert-butoxycarbonyl-amino)pyrrolidine (20.12 g,
108 mmol) In 250 mL of anhydrous methylene chloride 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-hitrobenzenesulfonyl chloride. The mixiure was warmed to rt
over 1 h and stirred at rt for 16 h. The mixture was poured into 300 mL of 1 M
aqueous NaHCOg3 solution. After the resulting mixture was stimed 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 MgSO4 and
concentrated /n vacuo. The residue was used for the the next step without
further purification.

To a mixture of the above residue in 140 mL of anhydrous MeOH was
added 138 mL (544 mmol) of 4 M HCl in 1,4-dloxane solution. The mbdure was
stimed at rt for 16 h, concentrated /n vacuo and further dried in vaccum oven at
35 OC for 24 h to yleld 3(S)}-amino-N-(2-nitrobenzenesulfonyl) pyrrolidine HCI
salt as a yeliow solid (30.5 g, 92% over the two steps): 1TH NMR (400 MHz, dg-
DMSO) 5 8.83 (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}), 2.07-1.96 (m, 1
H).
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b) DMHB resin bound O-(1,1-dimethylethyl}-N-{(3S)-1-[(2-nitrophenyl)sulfonyl]-
3-pymolidinyl}-L-tyrosinamide

To a mixture of 7.20 g (10.37 mmol, 1.44 mmol/g) of 2,6-dimethoxy-4-
polystyrenebenzyloxy-benzaldehyde (DMHB resin) In 156 mL of 10% acetic
acld in anhydrous 1-methyi-2-pyrrolidinone was added 8.58 g (31.1 mmol) of
3(S)-amino-N-(2-nitrobenzenesulfonyl)pyrrolidine HCI salt
and 9.03 mL (51.84 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), CH2Cl2/MeCH (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: 4.16,
S: 3.12. ‘
To a mixture of 800 mg (0.860 mmol, 1.075 mmol/g) of the above resin
in 15 mL of anhydrous t-methyi-2-pyrrolidinone was added 1.98 g (4.30 mmol)
of Fmoc-Try(tBu)-OH and 117 mg (0.86 mmol) of 1-hydroxy-7-
azabenzotriazole, followed by addition of 0.82 mL (5.18 mmol) of 1,3-
diisopropyicarbodiimide. After the resulting mixture was shaken at rt for 24 h,
the resin was washed with DMF (3 x 25 mL), CH2Clo/MeOH (1:1, 3 x 25 mL)

and MeOH (3 x 25 mL). The resulting reain was dried in vacuum oven at 35 °C
for 24 h. An analytical amount of nesin was cleaved with 50% trifilucroacetic
acid in dichlorosthane for 2 h at rt. The resulting solution was concentrated in
vacuo: MS (ESI) 657 [M+H-tBu]*.

The above resin (0.860 mmol) was treated with 15 mL of 20% piperidine

.in anhydrous 1-methyl-2-pyrrolidinene solution. After the mixture was shalken

at rt for 15 min, the solution was drained and another 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), CHaCl2/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 to
afford DHMB resin bound O-(1,1-dimethylethyl)-N-{(35)-1-{(2-
nitrophenyl)sulfonyi}-3-pymolidiny}-L-tyrosinamide (0.88 mmol). An analytical
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amount of resin was cleaved with 50% triflucroacetic acid in dichloroethane for
2 hatrt. The resulting solution was concentrated /n vacuo: MS (ESI) 435

[M+H-tBu]*.

c) N-((3S)-1{]3,4-bis(methyloxy)phenyijmetiyl}-1-methyl-3-piperidiniumyl)-N-

. {I(441(2,5-dimethyi-3-thlenyl)suifonyijoxy}phenyl)aminolcarbonyl}-L-

tyrosinamide

To a mbdure of 1.1 g (8.26 mmol) of 4-hydroxylaniline in 20ml anhydrous
tetrahydrofuran was added 1.81g (8.26 mmol) 4-nitrobenzenechioroformate.
The reaction mixture was stirmed at room temperature for half an hour and
concentrated. Diisopropylethylamine (5 ml., 35.25 mmol), DMHB resin bound
O-(1,1-dimethyiethyl)-N-{(3S)-1-{(2-nitrophenyi)sulfony(}-3-pyrrolidinyi}-L-
tyrosinamide 4 (3 g, 2.4 mmol) and dimethyl formamide (25 mL) were added to
reaction mixture and shaked ovemight. The resin was washed with DMF (3 x
10 mL), CH2Cl»/MeOH (1:1, 3 x 10 mL) and MeOH (3 x 10 mL). The resulting

urea resin 5 was dried in vacuum oven at 35 ©C for 24 h. An analytical amount
of resin was cleaved with 50% trifluoroacetic acid in dichloromathane for 2 h at
. The resulting solution was concentrated in vacuo: MS (ESI) 584.4 [M+H-
tBuj*t.

To a mixture of urea resin & (2.4 mmal) in 80 mL of 1-methyl-2-pyrrolidinone
was added 2.5 g (18 mmol) of K2CO4 and 0.62 mL (8 mmol) of PhSH. After
the resulting mixture was shaken at rt for 2 h, the resin was washed with DMF
(3 x 10 mL), HoO (3 x 10 mL), DMF (3 x 10 mL), CH2Clo/MeOH (1:1,3x 10
mL) and MeOH (3 x 10 mL). The resulting resin was dried In vacuum oven at
35 °'C for 24 h. To a mixture of the above dry reain secondary amine 1 g (0.8
mmol} in 40 mL of 10% HOAc in anhydrous 1-methyl-2-pyrrolidinone solution

was added 997 mg (6 mmol) of 3,4-bis{methylaxy)benzaldehyde and 1.272 g (6
mmol) of sodlum triacetoxyborohydride. After the resulting mixture was shakan

at rt for 72 h, the resin was washed with DMF (3 x 10 mL), CHoClo/MeOH (1:1,

3 x 10 mL) and MeOH (3 x 10 mL). The resulting resin 6 was dried In vacuum
17
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%

oven at 35 ©C for 24 h. An analytical amount of resin was cleaved with 50%
trifluoroacetic acid in dichloroethane for 2 h at . The resulting solution was
concentrated in vacuo: MS (ESI) 550 [M+H-tBu]*.

To a mixture of resin-bound tertlary amines 6 (100 mg, 0.08mmol) in

10mL methylenechloride and triethyl amine (0.52 mL, 4 mmol) at 0°C was
added 2,5-dimethyl-3-thlophenesulfonyl chloride (421.4 mg, 2 mmol). The
reaction mixture was warmed fo room temperature and shaked ovemnight. The
resin was washed with DMF (3 x 10 mL), CH2CI2/MeOH (1:1, 3 x 10 mL),

MeOH (3 x 10 mL) and CH2Cl2 (3x10mL). The resulting resin was dried In

vacuum oven at 35 OC for 24 h.

To a mixture of the above dry resin (0.08 mmol) in 3 mL of anhydrous
acetonltrile was added 120 L (1.918 mmol) of lodomethane. After the mbdure
was shaken at rt for 18 h, the reein was washed with DMF (3 x 10 mL),
CH2Clo/MeOH (1:1, 3 x 10 mL), MeOH (3 x 10 mL) and CH2Clp (3x10mL).

The resulting resin was dried In vacuum oven at 35 9C for 24 h. The dry resin
was treated with 4 mL of 50% triflucroacetic acid in dichloroethane at rt for 2h.
After the cleavage solution was collected, the resin was treated with another 4
mL. of 50% trifluoroacetic acld In dichlorosethane at rt for 10min. The combined
cleavage solutions were concentrated in vaciio. The residue was purified using
a Gilson semi-preparative HPL.C system with a YMC ODS-A (C-18) column $0
mm by 20 mm ID, eluting with 10% B to 80% B in 3.2 min, hold for 1 min where
A = Ha0 (0.1% trifluoroacetic acld) and B = CH3CN (0.1% trifluoroacetic acid)
pumped at 25 mi/min, to preduce N-{({4-
[(ethyloxy)carbonyl]phenyllamino)carbonyl}-N-{(3S)-1-{(4-
hydroxyphenyl)methyl]-1-methyl-3-pyrrolidiniumyl}-L-tyrosinamide
irifluoroacetate (white powder, 32 mg, 54% over 6 steps): MS (ESI) 737.4 [M]*.
Proceeding in a similar manner as described In example 1, but
replacing 2,5-dimethyl-3-thiophenesulfonyl chloride with the appropriate
sulfonyl chiorides and/or replacing 3,4-ble(methyloxy)benzaldehyde with the
appropriate aldehydes, the compounds liated in Tables 1 - 3 were prepared.
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Proceeding in a similar manner as describad in example 4, but replacing

sutfonyt chloride with acld chloride and/or replacing 3,4-
bis(methyloxy)benzaidehyde with the appropriate aldehydes, the compounds

listed in Tables 4-5 were prepared.

OH
o \Q\Hj\” Y NQ-
CF,C00- R
Table 4
Example R MS M)+
41 F 631
LI

42 v@:f} 656
43 v@\c' 646
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Preparation 2

4-Nttrobenzene suffonyl chloride reacted with Isopropyl amine to provide
the isopropyl sulfonyl amide 9. The nitro group In ® was converted to amine 10
via SnCi2. The amine was coupled with resin-bound amines 4 to afford the
commesponding resin-bound ureas 11. The urea was subsequently treated with
benzenethlolate to give secondary amine, which underwent reductive amination
with appropriate aldehydes to produce tertiary amine 12. Amine 12 was then
treated with alkyl halides to form the comesponding resin-bound quatemary
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ammonium saits, which were cleaved with 50% trifluoroacstic acid in
dichloromethane to afford targeted compounds 13.

Scheme 2
A JA
"Vl W—=—"Cp =
. 8. NH, . N
°_

4o
]
H,N H'N\EH\E:H?‘NM B H
9 ™ Y %ro'w
\O}tﬁ _.:!-. /LH?‘G“;O, o K Dme
10 ¥

| ! urii \ e
ds /LH?“Q‘OD’ :')r R.lg;ﬂﬂo -9 .
12

13
5 Conditions: a) Toluene 80°C b) SnCI2, EtOH, 70°C; c) 4-nitrobenzene

chloroformate, tetrahydrofuran, diisopropylethylamine, dimethyl formamide, rf;
d) K2CO3, PhSH, 1-methyl-2-pyrrolkiinone, if; 8) R2ZCHO, Na{OAc)3BH, 10%
acstic acld In 1-methyl-2-pyrrolidinone, rt; f) R4Z, acetonitrile, rt; g) 50%
trifluoroacetic acid in dichloromethane, t.

10  The following examples are provided as illustrative of the present Invention but
not limiting in any way:

Example 48
Preparation of N{(3S5)-1-I(3-hyd he -1 1
Iperidini N 1-methylethyl )

15 sulfonvilphenyllaminolcarbonyi}-l.-tyrosinamide triflucroace
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A solution of 4-nitrabazenesulfonyl chioride (2000 mg, 8.05 mmol) in
20mL toluene was added dropwise to a solution of isopropylamine (1087 mg,
18.1 mmol) In 50mL toluene. The reaction mixture was heated to 80°C for 1
hour and cooled to room temperature. Water (25 mL) was added. The aqueous
phase was extracted with ethyl acetate (3x50 mL). The combined organic
phasa was drled over MgSO4, concenirated and run through a pad of silica gel
eluting with hexane: ethyl acetate (1:1) to give amide (1800mg, 93%). MS (ESI)
245 [M+HJ*. .

To Isopropyl amide 1400 mg, 5.71mmol) in 200 mL ethyl alcohol was added
SnCla (5420 mg, 28.6 mmol). The reaction mixture was stimed at 70°C for 3
hours. The reaction mixture was concentrated. Ethyl acetate 100 ml) and

saturated NaHCO3 (80 mL) were added. Sn salts was precipitated out after

30mins and fittered off. The organic phase was washed with brine, dried over
MgSO4 and concentrated to afford amine 10 (1100 mg, 90%). MS (ESI) 215

{M+H]Y.

To a mixture of 1868 mg (0.8 mmol) of 4-amino-N-{1-methylethyl)
benzenesulfonamide in 3ml anhydrous tetrahydrofuran was added 169 mg
{0.84 mimol) 4-nitrobenzenechlioroformate. The reaction mixiure was stimed at
room temperature for haff an hour and concentrated. Diisopropyiethylamine
(0.28 mL, 1.6 mmol), DMHB resin bound O-(1,1-dimethylethyl}-N-{(3S)-1-[(2-
nitrophenyf)sulfonyl}-3-pyrrolidinyf}-L-tyrosinamide 4 (400 mg, 0.32 mmol) and
dimethyl formamide (5 mL) were added to reaction mixture and shaked
ovemnight. The resin was washed with DMF (3 x 10 mL), CH2Clo/MeOH (1:1, 3
x 10 mL) and MeOH (3 x 10 mL). The resulting urea resin 11 was dried in

vacuum oven at 35 9C for 24 h. An analytical amount of resin was cleaved with
50% trifluoroacetic acid in dichloromethane for 2 h at st. The resulting solution

was concentrated in vacuo: MS (ES!) 8898.6 [M+H-tBu]*.
To a mixture of urea resin 11 (0.32 mmol) in 4 mL of 1-methyl-2-pyrrolidinone
was added 332 mg (2.4 mmol) of KCO3 and 0.12 mL (1.6 mmol) of PhSH.

After the resulting mixture was shaken at rt for 2 h, the resin was washed with
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DMF (3 x 10 mL), H20 (3 x 10 mL), DMF (3 x 10 mL), CHClo/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. The resulting solution was concentrated in vacuo: MS (ES!)

504.4 [M+H-tBu]*. .

To a mixture of the above dry resin secondary amine (0.18 mmoal) in 4mL of
10% HOAGc In anhydrous 1-methyl-2-pyrrolidinone solution was added 262.8
mg (2.4 mmol) of 3-hydroxylbenzaldehyde and 508.8 mg (2.4 mmol) of sodium
triacetoxyborohydride. After the resulting mixture was shaken at rt for 24 h, the
resin was washed with DMF (3 x 10 mL), CH2Clo/MeOH (1:1, 3 x 10 mL) and

MsOH (3 x 10 mL). The resulting resin 12 was dried In vacuum oven at 35 °C
for 24 h. An analytical amount of resin was cleaved with 50% triflucroacetic
acid in dichloroethane for 2 h at rt. The resuiting solution was concentrated /in
vacuo: MS (ESI) 610.4 [M+H-tBu*.

To a mixiure of resin-bound tertiary amines 12 ( 0.18 mmol) In

4mL of anhydrous acetonitriie was added 74 uL (1.2 mmol) of iodomethane.
After the mixture was shaken at rt for 16 h, the resin was washed with DMF (3 x
10 mL), CHaCl/MeOH (1:1, 3 x 10 mL), MeOH (3 x 10 mL) and CHaClp

(3x10mL). The resulting resin was dried in vacuum oven at 35 ©C for 24 h.
The dry resin was treatad with 4 ml. of 50% triflucroacsetic acld in
dichloroethane at rt for 2h. After the cleavage solution was collected, the resin
was treated with ancther 4 mL of 50% trifluoroacstic acid In dichloroethane at rt
for 10min. The combined cleavage solutions were concentrated in vacuo. The
residue was purified using a Gilson semi-preparative HPLC system with a YMC
ODS-A (C-18) column 50 mm by 20 mm ID, eluting with 10% B to 80% B In 3.2
min, hold for 1 min where A = H20 (0.1% trifluoroacetic acid) and B = CH3CN

(0.1% trifluoroacetic acld) pumped at 25 mL/min, to produce of A-{(35)-1-{(3-

hydroxyphenyl)methyi}-1-methyl-3-piperidiniumyf}-N-{{(4{[(1-methylethyl)
amino] sulfonyi}phenyl)amino]carbonyi}-L-tyrosinamide_trifluoroacetate (white

powder, 50 mg, 50% over 5 steps): MS (ESI) 624 [M]*.
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Proceeding in a similar manner as described in example 49, but
replacing 3-hydroxyl benzaldehyde with 1,3-benzodioxole-5-carbaldehyde , the

compound listed in Tables 6 was prepared.

Y, on
N.
R
o i
Gty f"fj
0 NS
CF,C00- R
5 Table 8
Example MS Mt
653

R
50 o
gee
(o]
Proceeding In a simllar manner as described In example 1, but replacing
1,1-dimethylethyl (3S)-3-piperidinylcarbamate with 1, 1-dimethylethyl (3S)-3-
pyrolidinylcarbamate, and/or replacing 3.4—bi§(meﬂ1yloxy)benzaldehyde 3-

10  hydroxyl benzaldehyde, and replacing methyl iédide with ethyl lodide to make .
the quatemary ammonium salt, the compound listed in Tables 7 was prepared.

\,(,,o OH
d.ko\ﬂ i gj{\
v <

R
Table 7
Example R MS M7+
51 OH 624
15
BIOLOGICAL EXAMPLES
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The inhibltory effects of compounds 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 Mobilization:

1) 384-well FLIPR assay

A CHO (chinese hamster ovary) cell line stably expressing the human M3
muscarinic acstylcholine receptor is grown in DMEM plus 10% FBS, 2 mM
Giutamine and 200 ug/mi G418. Cells are detached for maintenance and for
plating in preparation for assays using either enzymatic or lon chelation
methods. The day before the FLIPR (fluorometric imaging plate reader) assay,
cells are detached, resuspended, counted, and plated to give 20,000 cells per
384 well in & 50 ul volume. The assay plates are black clear bottom pilates,
Becton Dickinson catalog number 35 3982. After ovemight incubation of plated
cells at 37 degrees C in a tissue culture Incubator, the aseay Is run thejnext
day. To run the assay, media are asplrated, and cells are washead with 1x
assay buffer (145mM NaCl, 2.5mM KCI, 10mM glucose, 10mM HEPES, 1.2
mM MgClz, 2.6mM CaCly, 2.5mM probenecid (pH 7.4.) Cells are then Incubated
with 50ul of Fluo-3 dye (4uM In assay buffer) for 80 — 80 minutes at 37 degrees
C. The caicium- sensitive dye allows cells to exhibit an Increase In flucrescence
upon response to ligand via releass of calcium from Intracellular calclum stores.
Cells are washed with assay buffer, anld then resuspended In 50ul assay buffer
prior to use for experiments. Test compounds and antagoniste are added in 25
ul volume, and plates are Incubated at 37 degrees C for 5 -30 minutes. A
second addition is then made to each well, this ime with the agonist challenge,
acetyicholine. It is added in 25 ul volume on the FLIPR instrument. Calclum
responges are measured by changes In flucreecent units. To measure the
activity of inhlbitors / antaganists, acetylcholine ligand Is added at an ECg
concentration, and the antagonist ICs, can then be determined using dose
response dilution curves. The control antagonist used with M3 ia atropine.

2) 86-well FLIPR assay
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Stimulation of MAChRs expressed on CHO cells were analyzed by monitoring
receptor-activated calcium mabilization as previously described. CHO calls
stably expressing M3 mAChRs were plated in 96 weil black wall/clear bottom
plates. After 18 to 24 hours, media was aspirated and replaced \mth 100 i of
load media (EMEM with Earl's salts, 0.1% RIA-grade BSA (Sigma, St Louls
MO), and 4 pM Fluo-3-acetoxymethyl ester fluorescent Indicator dys (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 Fluo-3
AM), and cells were incubated for 10 minutee at 37° C. Cells were then
washed 3 times and Incubatad for 10 minutes at 37° C in 100 i of assay buffer
(0.1% gelatin (Sigma), 120 mM NaCl, 4.6 mM KCI, 1 mM KHz POg4, 25 mM

NaH COg, 1.0 mM CaClp, 1.1 mM MgCl>, 11 mM glucose, 20mM HEPES (pH

7.4)). 50'pl of compound (1x10-11 —. 1x10-5 M final In the assay) was added
and the plates were Incubated for 10 min, at 37° C. Plaies were then placed
Into a fluorescent light Intenalty plaﬁ reader (FLIPR, Molecular Probes) where
the dye loaded cells were exposed to excitation light (488 nm) from a & watt
argon laser. Caells were activated by adding 50 pul of acstyicholine (0.1-10 nM
final), prepared in buffer contalning 0.1% BSA; at a rate of 50 pl/sec. Calclum
mobliizatlon, monitored as change In cytoaclic calclum concentration, was
measured as change In 568 nm smission Intensity. The change In emission
intensity Is directly related to cytosollc calcium levels . The emitted
fluorescence from all 86 weills is measured simultaneously using a cooled CCD
camera. Data points are collecisd evary second, This data was then plotting
and analyzed using GraphPad PRISM software.

Methacholine-induced bronchoconatriction

Airway responsiveness to methacholine was determined In awake,
unrestrained BalbC mice (n = 8 each group). Barometric plethyemography was
used to measure enhanced pause (Penh), a unitless measure that has besn
shown to correlate with the changes In alrway resistance that oceur during
bronchial chailenge with methacholine . Mice were pretreated with 50 pl of

30



10

15

20

WO 2005/055941 PCTIUS2004/040668 /‘)-6
compound (0.003-10 ug/mouse) in 50 p! 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/mi) 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 publications, Including but not limited to patents and patent
applications, cited in this specification are herein incorporated by reference as If
each individual publication were speclfically and individually indicated to be
incorporated by reference hereln as though fully set forth.

The above description fully discloses the iInvention including preferred
embodiments thereof, Modifications and improvements of the embodiments
specifically disclosed herein are within the scope of the following claims.
Without further elaboration, it Is believed that one skilled in the art can, using
the preceding description, utilize the present Invention to its fullest axtent.
Therefore the Examplas herain are to be construed as menealy 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.
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What Is claimed is:

1. A compound of formula | as indicated beiow:

. J@lﬁ\ﬂjﬂ\” ,%vm

1 ()
wherein
nisOor1;
When X Is nitrogen or oxygen, Y Is nothing;
When Y is nltrogen or oxygen, X Is nothing;
T is a sulfonyl group (SO2) or canbonyl group (CO) ;
When T=CO, X Is oxygen or nitrogen;
Z s selectad from the group consisting of halo, CF3COQ", meeylate,
tosylate, or any other pharmaceutically acceptable counter lon;
R1 is selected from the group conslsting of C1-Cg branched or

. unbranched alkyi, C3-Cg cycloalkyl, C3-Cg cycloalkyl lower alkyl, Ca3-Cg

alkenyl, unsubstituted or substituted phenyi, or unsubstituted or substituted
pheny! C1-C3 lower alkyl; wherein, when subetituted, a group is substituted by
one or more radicals selected from the group consisting of C4-Cg alkoxy, halo,
hydroxy, amino, cyano, trifluoromethyl, C1-Cg branched or unl_:ranched alkyl,
C3-Cg cycloalkyl, C3-Cg cycloalkyl lower alkyl, phenyl and phenyl C1-C3 lower
alkyl.

R2 |s selected from the group conslsting of C1-Cg branched or
unbranched alkyl, C3-Cg cycloalkyl, C3-Cg cycloalkyl lower alkyl, unsubstituted
or substituted phenyi, or unsubstituted or substituted phenyl C1-C3 lower alkyl;
wherein, when subatituted, a group is substituted by one or more radicals
selected from the group conslsting of C4-Cg alkaxy, halo, hydroxy, amine,

cyano, trifluoromethyl, C1-Cg branched or unbranched alkyl, C3-Cg cycioalkyl
and C3-Cg cycloalkyl lower alkyl and heterocycle rings;
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R3 Is selected from the group consisting of an unsubstituted or
aubstituted following group: phenyl, pheny! C1-C8 lower alkyl, thlophenyl,
thiopheny! C1-C8 lower alkyi, furanyl, furanyl C1-C8 lower alkyl, pyridinyl,
pyridinyl C1-C8 lower alkyl, Imidazolyl, imidazolyl C1-C8 lower alkyl, naphthyl,
naphthyl C1-C6 iower alkyl, quinolinyi, quinolinyl C1-C8 lower alkyl, Indolyl,
indotyl C1-C6 lower alkyl, benzothlophenyl, benzothiophenyl C1-C@ lower alkyl,
benzofuranyl, benzofuranyl C1-C6 lower alkyl, benzoimidazolyl,
benzoimidazolyl C1-C8 lower alkyl, C4-Cg branched or unbranched alkyl, C3-
Cg cycloalkyl, C3-Cg cycloalkyl C4-Cg lower alkyl, or C3-Cg alkenyl; whereln,
when substituted, a group is substituted by one or more radicals selected from
the group conslsting of C4-Cg alkoxy, phenoxy, phenyl C1-C3 alkoxy, halo,
hydroxy, amino, cyano, tifluoromethyl, methylenedloxy, ethylenedioxy,
propylenedioxy, butylenedioxy, C4-Cg branched or unbranched alkyl, C3-Cg
cycloalkyl, C3-Cg cycloalkyl lower alkyl, phenyl, phenyl C1-C3 lower alkyl,
thiophenyl, thiopheny! C1-C3 lower alkyl, furanyl, furanyl C1-C3 lower alkyl,
pyridinyl, pyridinyt C1-C3 lower alkyl, naphthyl, naphthyl C1-C3 lower alkyl,
quinolinyl, quinolinyl C1-C3 lower alkyl, indolyl, indolyt C1-C3 lower alkyl,
benzothiophenyl, benzothlophenyl C1-C3 lower alkyl, benzofuranyl,
benzofuranyl C1-C3 lower alkyl, COOH, CORG, COORS, CONHRE, CON(R6)2,
COG, NHRS, N(R6)2, G, OCORS, OCONHRS8, NHCORS, N(R8)CORS,
NHCOORS and NHCONHRS; '

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

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

2. A. compound according to clalm 1 selected from the group conslsting of:
nisOor1;
When X is nitrogen or oxygen, Y la nothing;
When Y Is nitrogen or oxygen, X is nothing;
T is a sulfonyl group (SO2) or canbonyl group (CO} ;
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When T=CO, X is oxygen or nitrogen;

Z Is selected from the group consisting of halo, CF3COO", mesylate,
tosylate, or dny other phamaceutically acceptable counter lon;

R1 is selected from the group consisting of C4-Cg branched or
unbranched alky], C3-Cg cycloalkyl, C3-Cg cycioalkyl lower alkyl, C3-Cg
alkenyl, unsubstituted or substitutad phenyl, or unsubstiuted 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 C1-Cg alkoxy, halo,

hydroxy, amino, cyano, trifluoromethyl, C4-Cg branched or unbranched alkyl,

, C3-Cg cycloalkyl, C3-Cg cycloalkyl lower alkyl, phenyl and phenyl C1-C3 lower
" alkyl. ' -

R2 is selecjed from the group consisting of C4-Cg brariched or
unbranched alkyl, C3-Cg cycloalkyl, C3-Cg cycloalkyl lower atkyl, unsubstituted
or substituted phenyl, or unsubstituted or substituted phenyl C1-C3 lower alkyl;
wherein, when substituted, a group s substitited by one or more radicals
solected from the group conslsting of C4-Cg alkoxy, halo, hydroxy, amino,
cyano, trifluoromethyl, C4-Cg branched or unbranched alkyl, C3-Cg cycioalkyl
and C4-Cg cycloalkyl lower alkyl and heterocycle rings;

R3 Ie selected from the group consisting of an unsubstituted or
subatituted following group: phenyl, phenyl C1-C6 lower alkyl, thiophenyi,
thiophenyl C1-C8 lower alkyl, furanyl, furanyl C1-C8 lower alkyl, pyridinyl,
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-C6 lowsr alkyl, benzothiophenyl, benzothlophenyl C1-C8 lower alkyl,
benzofuranyl, benzofuranyl C1-C8 lower alkyl, benzoimidazolyl,
benzoimidazolyl C1-C8 lower alkyl, C4-Cg branched or unbranched atkyl, C3-

Cg cycloalkyl, C3-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 consisting of C4-Cg alkoxy, phenoxy, phenyl C1-C3 alkoxy, halo,
hydroxy, amino, cyano, trifluoromethyl, methylenedloxy, ethylenedioxy,
34
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propylenedioxy, butylenedioxy, C1-Cg branched or unbranched alkyl, C3-Cg
cycloalkyl, C3-Cg cycloaikyl lower alkyl, phenyl, phenyl C1-C3 lower aikyi,
thiophenyl, thiophenyt C1-C3 lower alkyl, furanyl, furanyl C1-C3 lower alkyl,
pyridinyl, pyridinyl C1-C3 lower alkyl, naphthyl, naphthyl C1-C3 lower alkyl,
quinolinyl, quinclinyl C1-C3 lower alkyl, indolyl, Indolyl C1-C3 lower alkyl,
benzothlophenyl, benzothiophenyl C1-C3 lower alkyl, benzofuranyl,
benzofuranyl C1-C3 lower alkyl, COOH, COR8, COOR8, CONHRG, CON(R86)2,
COG, NHR8, N(R6)2, G, OCORS, OCONHRS, NHCORS, N(R6)CORS,
NHCOORS and NHCONHRS;

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

unbranched alkyl, C3-Cg cycloalkyl, C3-Cg cycloalkyl lower alkyl.
or a pharmaceutically acceptable salt thereof.

3 A. compound according to clalm 1 selected f_rom the group consisting
of:
nis0or1;
When X Is nitrogen or oxygen, Y Is noihlng;
When Y Is nitrogen or oxygen, X Is nothing;
T is a sulfonyl group (SO2) or canbony! group (CO) ;
When T=CO, X[s oxygen or nitrogen;
Z is selacted from the group consisting of halo, CF3COO", mesylats,
tosylate, or any other phammaceutically acceptable counter ion;
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, 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 consisting of C4~Cg alkoxy, halo,
hydroxy, amino, cyano, trifluoromethyl, C4-Cg branched or unbranched alkyl,
C3-Cg cycloalkyl, C3-Cg cycloalky! lower alkyl, phenyl and phenyt C1-C3 lower

alkyl.
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42
R2 is selected from the group consisting of C4-Cg branched or w

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

or substituted phenyl, or unsubstituted or substituted phenyl C1-C3 lower alkyt;_

wherein, when substituted, a group is substituited by one or more radicals

selected from the group consisting of C4-Cg alkoxy, halo, hydroxy, amino,
cyano, trifluoromethyl, C{-Cg branched or unbranched alkyl, C3-Cg cycioalkyl

and C3-Cg cycloalkyl lower alkyl and heterocycle rings;

R3 is selected from the group consisting of an unsubstituted or
substituted following group: phenyl, phenyl C1-C8 lower alkyl, thiophenyl,
thiopheny! C1-C8 lower alkyl, furanyl, furanyt C1-C8 lower alkyl, pyridinyl,
pyridinyl C1-C8 lower alkyl, imidazolyl, imidazolyl C1-C8 lower alkyl, naphthyl,
naphthyl C1-C6 lower alkyl, quinolinyl, quinolinyl C1-C8 lower alkyl, indolyl,
Indolyl C1-C6 lower alkyl, benzothliophenyl, benzothiophenyl C1-C6 lower alkyl,
benzofuranyl, benzofuranyl C1-C8 lower alkyl, benzoimkiazolyl, '
benzoimidazotyl C1-C8 lower alkyl, C4-Cg branched or unbranched alkyl, C3-~

Cpg cycloalkyl, C3-Cg cycloalkyl C4-Cg lower alkyl, or C3-Cg alkenyl; wherein,
when substituted, a group is substituted by one or more radicals selected from
the group consisting of C1-Cg alkoxy, phenoxy, phenyl C4-C3 alkoxy, halo,
hydroxy, amino, cyario, trifluoromethyl, methylenedioxy, ethylenedioxy,
propylenedioxy, butylenedioxy, C1-Cg branched or unbranched alkyl, C2-Cp
cycloalkyl, C3-Cg cycioalkyl lower alkyl, phenyl, phenyl C1-C3 lower alkyi,
thlophenyl, thiophenyl C1-C3 lower alkyl, furanyl, furanyl C1-C3 lower alkyl,
pyridinyl, pyridinyl C1-C3 lower alkyl, naphthyl, naphthyl C1-C3 lower alkyl,
quln-olinyl. quinolinyl C1-C3 lower alkyl, indolyl, indolyl C1-C3 lower alkyl,
benzothiophenyl, benzothiophenyl C1-C3 lower alkyl, benzofuranyl,
benzofuranyl C1-C3 lower alkyl, COOH, COR68, COOR8, CONHRS, CON(R8)2,
COG, NHRS, N(R6)2, G, OCORS, OCONHRS, NHCORS, N(R6)CORS,
NHCOORS and NHCONHRS;

R4 Is selected from the grotip consisting of G1-Cg branched or

unbranched alkyl, C3-Cg cycloalkyl, C3-Cg cycloalkyl lower alkyl.
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4,
or a pharmaceutically acceptable salt thereof.

4, A. compound acconding to claim 1 selected from the group conslsting of:
N-((35)-1-{J3,4-bis(methyloxy)phenyljmethyl}-1-methyl-3-piperidiniumyf)-N-{I(4-
{I(2,2,2-trifluoroethyl)sulfonylloxylphenyllamincjcarbonyi}-L-tyrosinamide
trifluoroacetate;

N-((35)-1I3 4-bis(methyloxy)phenylJmethyl}-1-methyl-3-piperidinlumyl)-N-{(4-
{I(5-methy}-2-thienylsulfonyljaxy}phenyhamino]carbonyf)-L-tyrosinamide
trifluoroacetate;
N-{(3S)-1-{]3,4-bis(methyloxy)phenyljmethyl}-1-methyl-3-piperidinlumyl)-N-{[(4-
{[{4-methyl-2-thienyl)sulfonyfloxy)phenyl)amino]carbonyl}-L-tyroalnamide
trifiuoroacetate;
N-((35)-1-]3,4-bls(methyloxy)phenyijmethyl}-1-methyl-3-piperidiniurmyf)-N-{({4-
[(8-quinolinylsulfonyl)oxy]phenyflamino)carbonyl]-L-tyrosinamide
trifluoroacetats;
N-((38)-14{[3,4-bis(methyloxy)phenyljmethyl}-1-methy}-3-piperidiniumyi)-N-({14-
({{3,4-bis(methyloxy)phenyl]sulfonyfjoxy)phenyllaminc}carbonyi)-L.-

+ tyrosinamide trifluoroacetats;

N-((3S)-1{[3,4-bls(methyloxy)phenyl)methyl}-1-methyl-3-piperidinlumyf)-N-{{(4-
{{(2-bromophenyl)sulfonyiloxy}phenyl)aminojcarbonyi}-L-tyrosinamiie
triflucroacetate;

N-((35)-1-{I3 4-bla(methyioxy)phenyiimethyi}-1-methyl-3-piperidiniumyl)-N-{I(4-
{{(4-fluorophenylsuifonyijoxy}phenyl)aminojcarbonyl}-L-tyrosinamide
trifluorcacetate,
N-{(35)-1-{]3,4-bis{methyloxy)phenyllmethyl}-1-methyl-3-piperidiniumyl)-N-{({4-
[(phenylsulfonyl)oxy]phenyfjamino)carbonyl}-L-tyrosinamide triflucroacetats;
N-(3S)-1{[3,4-bis(methyloxy)phenyllmethyl}-1-methyl-3-piperidiniumyl)-N-{{(4-
{(5-bromo-2-thienyl)sulfonyijoxy}phenyl)aminojcarbonyi}-L.-tyrosinamide
triflucroacetate;
NH{(3S)-134-bls(methyloxy)phenyilmethyl}-1-methyl-3-piperidiniunyl)-N-{({4- _
[(3-thienylsulfonyl)oxy]phenyf}amino)carbonyl}-L-tyrosinamide trifiuoroacetate;
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N{(3S)-1-(1,3-benzodioxol-5-yimethyl)- 1-methyl-3-piperidiniumyl-N-{I(4-{I(2,5-
dimeﬂ':yl-é—thienyl)sulfonyl]oxy}phenyl)amlno]rbonyl}-L-tyroslnamIde
trifluoroacetate;

N-[(3S)-1-(1,3-benzodioxol-5-yimethyl)- 1-methyi-3-piperidiniumyf]-N-{I(4-
{1(2.2,2-trifluoroethyl)sulfonylloxy}phenyl)aminalcarbony(}-L-tyrosinamide
triflucroacetate;
N-[(35)-1{1,3-benzodioxol-5-yimethyl)-1-methyl-3-piperidiniumy-N-{I{(4-{](5-
methyl-2-thienyl)sulfonylJoxy}phenyl)aminojcarbonyl}-L-tyrosinamide
triflucroacetats;
N-[(38)-1{(1,3-benzodloxol-5-yimethyl)-1-methyl-3-piperidiniunyf]-N-{I (4-{(4-
methyl-2-thienyl)sulfonyiJoxy)}phenyl)amino]carbonyl}-L-tyrosinamide
triflucroacetate; '
N-[(38)-1-(1,3-benzodioxol-5-yimethyl)-1-methyl-3-piperidinlumyl}-N-{ (4-{I(5-
chioro-2-thienyl)sulfonyljoxy)phenyl)aminojcarbonyi}-L -tyrosinamide
irifluoroacetate;
N-[(38)-1{1,3-benzodioxol-5-yimethyl)-1-methyl-3-piperidiniumyl]-N-{ ({4-
[(methyisulfonyl)oxy]phenyllamino)carbonyll-L-tyrosinamide trifluoroacetats;
N-[(35)-1-(1,3-benzodioxol-5-yimethyl)-1-methyl-3-piperidinlumyl}-N-{ ({4-
[{(propylsulfonyl)oxylphenyflamino)carbonyl}H.-tyrosinamide trifluorcacetats;
N-({T4-{{J2-(acetylamino)}-4-methyl-1,3-thiazol-5-
yllsulfonyljoxy)phenyfjamino}carbonyl)-N-{(3S)-1-(1,3-benzodioxol-5-yimethyl)-
1-methyl-3-plperidiniumy(]-L-tyrosinamide trifluocroacetate;
N-(35)-1-(1,3-benzodioxol-6-yimethyl)-1-methyl-3-piperidinlumyl-N-{{f4-{{[4-
(phenyisulfonyl)-2-thlenyl]lsulfonyljoxy)phenyflamino)carbonyl)-L-tyrosinamide
triflucroacstate; . '
N-[(35)-1-(1,3-benzodioxol-5-yimethyl)-1-methyl-3-piperidinlumyf-N-{I(4-{ (5-
chloro-2,1,3-benzoxadiazol4-yfjsulfonyljoxy}phenyl)aminojcarbonyf}-L-
tyrasinamide trifluoroacetats;
N-[(38)-1-(1,3-benzodioxol-5-yimethyl)-1-methyl-3-plperidiniunmyl}-N-[({4-(2-
naphthalenyisulfonyl)oxy]lphenyljamino)carbonyl}-L-tyrosinamide
trifluoroacetate;
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N-[(3S)-1-(1,3-benzodioxol-5-yimethyl)-1-methyl-3-plperidiniumyl]-N-{](4-
{I(2,2,2-trifluoroethyl)sutfonyljoxy}phenyl)aminolcarbonyl}-L-tyrosinamide
trifluoroacetate;
N-{(3S)-1-](4-fluoropheny)methyl}-1-methyl-3-piperdiniumyl}-N-{{(4-{I(5-methyl-
2-thlenyl)sulfonyl]oxy}phenyl)aminojcarbonyf}-L-tyrosinamide trifluoroacetate;
NA{(35)-1 -[(4—ﬂi10rophenyl)meﬂ1yl]—1 -methyl-3-piperidiniumyf}-N-{[(4-{(4-methyk
2-thienyl)sulfonyfloxy}phenyl)amino]carbonyf}-L-tyrosinamide triflucroacetats;
N-{{(4-{I(4-cyanophenyl)sulfonyl]oxy}phenyl)amino]carbonyl}-N-{(3S)-1-{(4-
fluorophenyl)methyi]-1-methyl-3-plperidiniumyl}-L-tyrosinamide trifluoroacetate;
N-{(3S)-1-[(4-fluorophenyl)methyl}-1-methyl-3-piperidiniumyl)}-N-({J4-{{I4-
(trrﬂuoromethyl)phenyl]sulfonyl}oxy)phenyl]amlno}mrbonyl)—L—tyroslnamIde
tnﬂuoroacatate
N-{(3S)-1{(4-fluorophenyl)methyl}-1-methyl-3-piperidinlumyl}-N-({[4-({I5-(3-
isoxazolyl)-2-thisnyfjsulfonyljoxy)phenyilamino}carbonyl)-l.-tyrosinamide
trifluoroacetate;
N-{(3S)-1{({4-fluorophenyl)methyl}-1-methyl-3-piperidiniumyl}-N-{J(4-{(3-
fluorophenyl)sulfonyl]oxy}phenyl)amlno]carbonyl]-L—tyroaInémIde
trifluoroacetate;
N-{(3S)-1-[{(4-fluorophenyl)methyl}-1-methyl-3-piperidinlumyl}-N-I(4-{[(1,3,5~
trimethyl-1 H-pyraon—yl)sulfonyl]oxy}phenyl)amlno]carbonyl}-L—tymelnmlde
trifluoroacetate;
N-H{(38)-1-{(4-fluoropheny)methyl]-1-methyl-3-piperidiniumyl}-N-{{(4{[(5-methyl-
4-lsoxazolyl)sulfonylloxy}phenyllamino]carbonyl}-L-tyrosinamide
trifluoroacetats;
N-{[(4-{I(3,5-dimethyl-4-isocxazoly)sulfonyljoxy}phenyl)amino]carbonyl}-N-{(3S)-
1-{(4-fluorophenyl)methyl}-1-methyl-3-piperidinlumyf}- -tyrosinamide

_ trifluoroacetate;

N-{(4-{(2, 4-dlchIorophenyl)suIfonyl]oxy}phenyl)ammo]carbonyl}-N—{(SS)—1 J(4-
fluorophenyl)methyi}-1-methyl-3-piperidiniumyl}-L-tyrosinamide trifluoroacetate;
N-{(35)-1-[(4-flucrophenyl)methyl}-1-methyl-3-piperidiniumy}-N-{({4-{({4-
[(trifluoromethyl)oxy]phenyl}sulfonyl)oxylphenyl}jamino)carbony/}-L-tyrosinamide
trifluoroacetats;

39



10

15

20

25

30

WO 2005/055941 PCT/US2004/040668

N-{(3S)-1-[(4-lucrophenyl)methyl}-1-methyl-3-piperdiniumyl}-N-{I(4-{I(1-methyl-
1H-imidazol-4-yl)sulfonylloxy}phenyl)amino]carbonyf}-L-tyrosinamide
trifluoroacstate;
N-[({4-[(cyclohaxy|earbonyl)oxy]phenyl}amino)carbonyl]-N—{(3$)-1-[(4-
fluoropheny)methyl}-1-nethyl-3-plperdiniumyf}-L-tyrosinamide frifluoroacetats;
N-{(35)-1-(1,3-benzodioxol-5-yimethyl)-1-methyl-3-piperidiniumyll-N-[({4-
[(cyclohexylcarbonyl)oxylphenyllamino)carbonyl}-L-tyrosinamide
trifluoroacetate;
N-{(3S)-1-{(4-chlorophenyl)methyl}-1-methyl-3-piperidiniumyl}-N-{({4-
[(cyclohexylcarbonyl)oxylphenyllamino)carbonyl}-L-tyrosinamide
{rifluoroacetats,
N4{(3S)-1{(3-chlorophenyl)methyl}-1-methy}-3-piperidiniumyl}-N-{({4-
[(cyclohexylcarbonyl)oxylphenyllamino)carbonyl}-L-tyrosinamide
trifluoroacetate;
N-((35)-113,4-big(methyloxy)phenyljmethyi}-1-methyl-3-plperidiniumyi)-N-{{{4-
[(cyciohexyicarbonyl)oxy]phenyllamino)carbonyl]-L-tyrosinamide
trifluorcacetate;
NA(38)-1-{(3-hydroxypheny)methyi]-1-methyl-3-piperidiniumyl}-N- ({4-{(2-
methylpropanoyl)oxy}phenyljamino)carbonyl}-L-tyrosinamide trifluoroacetate;
N-{(35)-1-{(3-chlorophenyl)methyl]-1-methy}-3-piperidinlumyl}-N-{({4-{(2-
methylpropanoyl)oxy]phenyljamino)carbonyf}-L-tyrosinamide trifluoroacetats;
N<{(3S)-1{(4-chlorophenyl)methyi}-1-methyl-3-piperidinlumy}-N-{({4-{(2-
methylpropanoyl)oxylphenyljamino)carbonyf}-L-tyrosinamide triflucroacetste;
N-{(3S)-1<(1,3-benzodlaxol-5-yimethyl)-1-methyl-3-plperidinlumyl}-N-{(4-{(1-
methylethyf)aminolsulfonyl}phenyfjamino]carbonyl}-L-tyrosinamide
trifluoroacetate;
N-{(38)-1-ethyi-1-{(3-hydroxyphenyl)methyi]-3-pyrrolidiniumy}-N-{I(4-{I(1-
methylethyl)amino]sulfonyl}phenyl}amino]carbonyl}-L-tyrosinamide
trifluoroacetate; '

or any other pharmaceutically acceptable satt.
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5. A compound according to claim 1 selected from the group consisting of: 6\‘%
N-((35)-1-{[3,4-bis(methyloxy)phenylimethyl}-1-methyl-3-piperidiniumyl)-N-{] (4-
{[(2,5-dimethyl-3-thienyl)sulfonylJoxy}phenyl)amino]carbonyl}-L-tyrosinamide
triflucroacetate
N-((35)-1-{I3,4-bis(methyloxy)phenyijmethyi}-1-methyl-3-piperidinlumyl)-N-{I(4-
{[(2,5-dimethyl-3-thienyl)sulfonyt]oxy}phenyl)amino]carbonyl}-L-tyroginamide
trifluoroacetate;
N-{(3S)-1<{[3,4-bis(methyloxy)phenyljmethyi}-1-methyl-3-piperidiniumyt)-N-{I(4-
{[(1-methylethyl)sulfonyiloxy}phenyl)aminojcarbonyl}-L-tyrosinamide
triflucroacetate;
N-{(3S)-1-1,3-benzodioxol-5-yimethyl)-1-methyl-3-plperidinlumyl}-N-{[(4-{I (8-
chloro-3-methyl-1-benzothlen-2-yl) sulfonyfjoxy}phenyl)amino] carbonyf}-L-
tyrosinamide trifluoroacetats;
M{[(4—{I(2.5—dimeﬂ1yl-3—thianyl)sulfony|]omy}phenyl)unIno]earbony.I]-N-{@S)-1-
[(4-fluorophenyl)methyl}-1-methyl-3-piperidinlumyf}-L-tyrosinamide
trifluoroacetats;
N-{(35)-1-[(4-flucrophenyl)methyl}-1-methyl-3-piperidiniumyl}-N-{(4-{I(1-
methylethyl)sulfonyfloxy}phenyl)aminojcarbonyl}-L-tyrosinamide
triflucroacetate;
NH{(3S)-1-{(4-fluorophenyl)methyi}-1-methyl-3-piperidiniumyl)}-N-{ (4-{I(1-
methylethyl}sulfonyljoxy}phenyl)aminojcarbonyf}-L-tyrosinamide
trifluoroacetate;
N-{(35)-1-{(3-hydroxyphenyl)methyf}-1-methyi-3-piperidintumyf}-N-{T(4-{I(1-
methylethyl) amino] sulfonyljphenyl)amino]carbonyl}-L-tyrosinamide
trifluoroacetate '

or any other pharmaceutically acceptable salt, or non-salt form thereof.

6. A Pharmaceutical composition for the treatment of muscarinic

acetyicholine receptor mediated diseases comprising a compound according to
claim 1 and a pharmaceutically acceptable carrier thereof.
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7. A method of inhiblting the binding of acstylcholine to its receptors in a
mammal in need thereof comprising administering & safe and effective amount
of & compound according to claim 1.

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

0. A method according to claim 8 wherein the disease is salected from the
group consisting of chronic obstructive lung disease, chronic bronchitls,
asthma, chronic respiratory obstruction, pulmonary fibrosis, pulmonary
emphysema and allergic rhinitis.

10. A method according to claim 8 wherein administration is via inhalation
via the mouth or nose.

1

11. A method according to claim 10 wherein administration is via a
medicament dlsper!ser selected from a reservoir dry powder Inhaler, a mult-
dose dry powder inhaler or a metered dose Inhaler.

12. A method acconding to claim 11 wherein the compound ls administered
to @ human and has a duration of action of 12 hours or more for a 1 g dose.

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

14. A method aocordlng'to claim 13 wherein the compound has a duration of
action of 38 hours or more.
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-1-

NUEVOS ANTAGONISTAS DEL RECEPTO S NIC DE ACETILCO-
LINA

CAMPO DE LA INVENCION /

Esta invencion se refiere a nuevos derivados de sales ciclicas de amonio
cuaternario, a composiciones farmacéuticas, a procesocs para su preparacion, y a su
uso en el tratamiento de enfermedades mediadas por el receptor muscarinico M, de
acetilcolina. /

ANTECEDENTES DE LA INVENCION

La acetilcolina liberada a partir de neuronas colinérgicas en los sisiemas
nerviosos central y periférico afecta a muchos procesos bloldgicos diferentes a tra-
vés de la interacciéon con dos clases principales de receptores de acetilcoling -~ los
receptores nicotinicos y los receptores muscarinicos de acetilcolina. Los receptores
muscarinicos de acetilcolina (MAChR) pertenecen a la superfamilia de receptores
acoplados a proteina-G que tienen siete dominios tfransmembrana. Hay cinco subti-
pos de mAChR, denominados M;-M;, ¥ cada uno es el producto de un gen distinto.
Cada uno de estos cinco subtipos presenta propledades farmacolégicas Gnicas. Los
receptores muscarinicos de acetiicolina estfin ampliamente distribuidos en los érga-
nos de los vertebrados, y estos receptores pueden mediar tanto acclones inhibido-
ras como excitadoras. Por ejemplo, los mAChR M; median las repuestas contrécti-
les en el misculo liso que se encuentra en las vias respiratorias, en la vejiga y el
tracto gastrointestinal. Como revisiones, véase {Brown 1989 247 /id}.

En varios estados patofisioldgicos diferentes se ha detectado una disfuncién
del receptor muscarinico de acetiicolina. Por ejemplo, en el asma y en la enferme-
dad pulmonar obstructiva crénica (COPD), las afecciones inflamatorias llevan a la
pérdida de la funcién del autormeceptor muscarinico M; de acetilcolina en los nervios
parasimpéticos que abastecen al misculo liso pulmonar, originando un aumento de
la liberacion de acetilcolina tras la estimulacién del nervio vago. Esta disfuncién del
mAChR da como resultado una hiperreactividad de las vias respiratorias mediada
por la mayor estimulacién de loe mAChR M, {Costello, Evans, et al. 1898 72
fid{Minette, Lammers, et al. 1089 248 /id}. De manera similar, la inflamacion del
tracto gastrointestinal en le enfermedad inflamatoria del intestino (IBD) da como re-
sultado la hipermovilidad mediada por mMAChR M, {Oprins, Meller, et al. 2000 245
fid}. También se ha demostrado que la incontinencia debida a la hipercontractilidad
de la vejiga estd mediada por un aumento de la estimulacion de mAChR M, {Hedge
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& Eglen 1999 251 /id}. De esta manera, la identificacion de antagonistas de mAChR
con selectividad de subtipo puade ser (tll para utilizar dichos antagonistas como
agentes terapéuticos en estas enfermedades mediadas por mAChR.

A pesar de la gran cantidad de Indiclos que respaidan el uso de la terapia
contra receptores muscarinicos para el tratamiento de una diversidad 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 causar el bloqueo de mAChR M,. Las afecciones asociadas con
un aumento en la estimulacién de mAChR M,, tales como asma, COPD, IBD e in-
continencia urinaria, mejorarfan mediante el uso de compuestos que son inhibidores
de la unién a mAChR.

SUMARIO DE LA INVENCION

Esta invencién se refiere a compuestos de Formula |

R3 N N N R2
4 .
R1 r

)
donde

nes0o61,;

cuando X es nitrégeno u oxigeno, Y no es nada;

cuando Y €s nitrégeno u oxigeno, X no es nada;

T es un grupo sulfonilo (SO,) o carbonlio (CO);

cuando T=CO, X es oxigeno o nitrégeno;

Z se selecciona antre el grupo compuesto por halo, CF3COQ", mesilato, to-
silato, o cualquier otro contralén farmacéuticamente aceptable;

R1 se selacciona entre el grupo compuesto por alquilo C,-C, ramificado o no
ramificado, cicloalquilo Cs-Cy, cicloalquil Cy-Cy-aiquilo Inferior, alquenilo Cs-Cg, fenilo
no sustituido o sustituido, o fenil no sustituido o sustituido-alquilo Inferior C-Cs;
donde, cuando estd sustituido, un grupo esté sustituido con uno o més radicales
seleccionados entre el grupo compuesto por alcoxi C-Cs, halo, hidroxi, amino, cia-
no, trifluorometilo, alquilo C,-C; ramificado o no mmtﬁcado. cicloalquilo Cy-Cs, cl-
cloalquil Cs-Cy-alquilo inferior, fenilo y fenil-alqulio Inferior C4-Cs.

R2 se selecciona entre el grupo compuesto por alquilo C4-Ca ramificado o no
ramificado, cicloalquilo Cy-Cs, cicloalquil Cy-Cy-alquilo inferior, fenilo no sustituido o
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sustituldo, o fenll no sustituldo o sustituldo-alquilo inferior C,-Cs; donde, cuando esté
sustituldo, un grupo estd sustituido con uno o més radicales saeleccionados entre el
grupo compuesto por alcoxi C+-Cy, halo, hidroxi, amino, clano, trifluorometilo, alquilo
C:-Ce ramificado o no ramificado, cicloalquilo C,-C, Y cicloalquil Cy-Ce-alqulio infe-
rior y anilios heterociclicos;

R3 se selecciona entre el grupo compuesto por uno de los siguientes grupos
no sustituidos o sustituidos: fenilo, fenil-alquilo inferior C,-C,, tiofenilo, tiofenil-alquilo
inferior C,-C, furanilo, furanil-alquilo inferior C,-C,, piridinilo, piridinil-alquilo inferior
C-C,, imidazolilo, imidazolil-alquilo inferior C-C,, naftilo, naftil-alqullo Inferior C4-Cs,
quinolinilo, quinolinil-alquilo inferior C,-C,, indolilo, indolil-alquilo inferior C,-Cs, ben-
Zotiofenilo, benzotiofenil-alquilo inferior C:-Cs, benzofuranllo, benzofuranil-alquilo
inferior C,-Cs, benzolmidazolilo, benzoimidazolil-alquilo inferior C-Cs, alquilo C4-Cs
ramificado o ne ramificado, cicloalquilo Cy-C,, cicloalquil C-Ce-alquilo inferlor C4-C,
o alquenilo Cy-C,; donde, cuando esta sustituido, un grupo esti sustituido por uno o
mas radicales seleccionados entre el grupo compuesto por alcoxi C,-Cs,, fenoxi, fe-
nilalcoxi C;-Cs, halo, hidroxi, amino, ciano, trifluorometilo, metilenodioxi, etileno-
dioxi, propilenodiox|, butilenodioxi, alquilo C4-Cs ramificado o no ramificado, cicloal-
quilo Cy-C,, cicloalquil C5-Cy-alquilo inferior, fenilo, fenll-alqulio Inferior C,4-Cs, tiofenl-
{o, tiofenil-alquilo inferior C4-C,, furanilo, furanil-alquiio Inferior C,-Cs, pliridinlio, pirl-
dinil-alquilo inferior C-C;, natflilo, nafti-alquilo inferior C;-C,, quinolinilo, quinolinll-
alquilo inferior C,-Cj, indolilo, indolil-alquilo inferior C,-Cy, benzotiofenilo, benzotio-
fenil-alquilo inferior C,-C5, benzofuranilo, benzofuranil-alquilo inferior C,-Cs, COOH,
COR6, COOR8, CONHRSB, CON(R6)2, COG, NHR6, N(R8)2, G, OCORS,
OCONHRS, NHCORS, N(R8)COR6, NHCOORG y NHCONHRS;

R4 se selecciona entre el grupo compuesto por alquilo C,-C, ramificado o no
ramificado, cicloalquilo Cs-C, 0 cicloalquil Cy-Ce-alquilo inferior.

DESCRIPCION DETALLADA

La presente invencién incluye todos los hidratos, solvatos, complejos y pro-
férmacos de los compuestos de esia invencién. Los profdrmacos son cualquier
compuesto unide covalentemente que libera el farmaco parental activo de acuerdo
con la Férmula | - in vivo. Si en un compuesto de la preaente invencién estd pre-
sente un centro quiral u otra forma de un centro isomérico, deben considerarse In-
cluldes en la presente invencioén todas las formas de tal lsémero o de tales iséme-
ros, Incluyendo los enantidmeros y diastereoisémeros. Los compuestos de la inven-
cidn que contienen un centro quiral pueden usarse como una mezcla racémica, una
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mezcla enriquecida enantioméricaments, o la mezcla racémica puede separarse
usando técnicas bien conocidas y puede usarse un enantibmero individual solo. En
los casos en los que los compuesios tienen dobles enlaces carbono-carbono Insatu-
rados, dentro del alcance de esta invencién se incluyen tanto los isébmeros cis (Z)
como los isémeros trans (E). En los casos en ios que los compuestos pueden existir
en formas tautomeéricas, tales como los tautdbmeroe ceto-encl, todas las formas tau-
toméricas se consideran incluidas en esta invencion, tanto si existen en equilibrio o
como si estdn predominantemente en una forma.

El significado de cualquier sustituyente en cualquler aparicion en la Férmula
| o en cualquier subférmula de la misma es independiente de su significado, o del
significado de cualquier otro sustituyente, en cualquler otra apariclén, 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 aminoédcidos siguen la No-
menclatura Bioquimica de la Junta de la Comisién IUPAC-IUB como se describe en
Eur. J. Blochem., 158, 0 (1084).

Las expresiones "alquilo C,-C;" y alquilc C,-Cs" usadas en este documento
incluyen radicales tanto de cadena lineal como de cadena ramificadade 1 aBu 8
atomos de carbono. Por ejemplo, esta expresién incluys, pero sin limitaciéon, metilo,
etilo, n-propilo, isoproplio, n-butllo, sec-butllo, iscbutlio, ferc-butilo, pentilo, hexilo,
heptllo, octilo y similares. "Alquilo inferior* tiene el mismo significado que alquilo Cy-
Cs.

En este documento, "alcoxi C,-C," incluye radicales de cadena lineal y rami-
ficada de los tipos -O-CHs, -O-CH,CHs, Y n-propoxi, isopropoxi, n-butoxi, sec-butoxi,
isobutoxi, ferc-butoxi, pentoxi, y hexoxi, y similares.

Se entiende que "cicloalquilo Ca-Ca", como se aplica en este documento,
incluye ciclopropano, ciclobutano, ciclopentano y ciclohexano, y similares, sustitul-
dos y no sustituidos.

"Halégeno” o "halo" significa F, Cl, Bry |.

Los compuestos preferidos de Férmula | incluyen los compuestios en los
que:

nes061,;

cuando X es nitrégeno u oxigeno, Y no es nads;
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cuando Y es nitrégeno u oxigeno, X no es nada;

T es un grupo sulfonilo (SO,) o carboniio (CO),

R1 se selecciona enire el grupo compuesto por alquilo C,-C, ramificado o no
ramificado, cicloalquilo C5-C,, cicloalquil Cs-Cg-alqullo inferior, alquenilo Cs-C,, 0 fo-
nil no sustituido o sustituldo-alquilo inferdor C,-C,; donde, cuando esté sustituido, un
grupo esta sustituido con uno o més radicales selecclonadoé entre el grupo com-
puesto por alcoxi C,-C4, halo, hidroxi, amino, clano, trifluorometlio, alquilo C4-C, ra-
mificado o no ramificado, cicloalquilo Cy-Cj, cicloalquil Cs-Ce-alqullo inferior, fenilo y
fenil-alquilo inferior C,-Cs;

0 R2 y R3 €8 {CHa)r, 0 -(CHz)-Fenil-{CH.)r-; donde j es un nimero entero de 3 a 8;
@i #s un nimero enterode 1 a 3.

R2 se selecciona entre el grupo compuesto por hidrogeno, hidroxi, amino,
halo, ciano, trifluorometilo, alcoxi C,-Cs, alquile C,-C;, cicloalquilo Cy-Cs, cicloalquil
Cs-Cealquilo inferior, fenilo, fenil-alquilo inferior C,-Cs, fenilcarbonllo;

R3 se selecciona entre el grupo compuesto por uno de los sigulentes grupos
no sustituidos o sustituidos: fenil-alquilo inferior C,-C,, tiofenlil-alquilo inferior C,-C,,
furanil-alqullo inferior C,-Cs, piridinil-alqullo inferior C,-Cs, imidazolil-alqullo inferior
C;-Cs, naftil-alquilo inferior C4-C,, quinolinil-alquile inferior C,-C,, indolil-alquilo infe-
rior Ci-Ce, benzotiofenil-alquilo inferior C4-Cg, benzofuranil-alquilo inferior C-Cs,
benzoimidazolil-alquilo inferior C,-Cg, alquilo C,-Cy ramificado o no ramificado, ci-
cloalquilo C5-C,, cicloalquil Cs-Ce-alquilo inferior C-Cs, 0 alquenilo Cy-Cs; donde,
cuando esté sustituido, un grupo estéd sustituldo con uno o mas radicales seleccio-
nados entre el grupo compuesto por alcoxi Ci-Cy, fenoxi, fenil-alcoxi C,-Cs, halo,
hidroxi, amino, ciano, trifluorometilo, metilenodioxi, etilenodioxi, propllenodioxi, butl-
lenodioxi, alqulio C;-C, ramificado o no ramificado, cicloalquilo Cs-Cy, cicloalquil Cs-
Cgalquilo inferior, fenilo, fenll-alquilo inferior C4-C,, tiofenlio, tiofenli-aiquilo infarlor
C1-Ca, furanilo, furanil-alquilo inferior C+-C,, piridinllo, piridinil-alquilo inferior C4-Cs,
naftilo, naftil-alquilo inferior C,-C,, quinolinilo, quinolinii-alquilo inferior C,-C,, indolilo,
indolil-alquilo inferior C4-Cy, benzotiofenilo, benzotiofenil-alquilo inferior C,-Cs, ben-
zofuranilo, benzofuranil-aiquilo inferior C4-Cs, COOH, COR6, COOR8, CONHRS,
CON(R8)2, COG, NHR6, N(R86)2, G, OCORS8, OCONHRS, NHCORS, N(RB)CORS,
NHCOORG y NHCONHRS;

R4 se selecciona entre el grupo compuesto por alquilo C,-C, ramificado o no
ramificado, cicloalquilo C5-Cs, cicloalquil Cy-Cy-alquilo inferior, o fenil-alquilo inferior
Cy-Cs.
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Incluso son més preferidos los compuestos en los que:

nes1;

cuando X es nitrégeno u oxigeno, Y no es nada;

T es un grupo sulfonilo SO;;

Z se selecciona entre el grupo compuesto por I, Br, CI, F, CF:COO", mesi-
lato, tosilato o cualquler ofro contraién farmacéuticamente aceptable;

R4 se selecciona entre el grupo compuesto por alquilo C,-C, ramificado o no
ramificado, cicloalquilo C3-C,, cicloalquil C5-Cg-alquilo inferior,

R3 se selecclona entre el grupo compuesto por uno de los siguientes grupos
no sustituidos o sustituidos: fenil-alquilo inferior C4-Cs, tiofenil-alquilo inferior C,-C,,
furanil-alquilo inferior C4-Cg, pirldinil-alquilo inferior C-C,, imidazolil-alqulio Inferior
C,-Ce, naftil-alquilo inferior C,-C,, quinolinii-aiquilo inferior C,-C,, indolil-alquilo infe-
rior Ci-Ce, benzotiofenil-alquilo inferior C-C4, benzofuranil-alquilo inferior C,-Cs,
benzoimidazolil-alquilo inferior C,-Ce, alquilo C:-C; ramificado o no ramificado, cl-
cloaliquilo C4-Cy, cicloalquil Cy-Cy-alquilo Inferior C-Cs, o alquenilo Cy-Cy; donde,
cuando esta sustituido, un grupo estd sustituido con uno 0 mas radicales seleccio-
nados entre el grupo compuesto por alcoxi C,-C,, fenoxi, fenlt-alcoxi C4-C;, halo,
hidroxi, amino, ciano, trifluorometilo, metilenodioxl, etllenodioxi, propilenodioxi, buti-
lenodioxi, alquilo C,-Cs ramificado o no ramificado, cicloalquilo Cs-Cy, cicloalquil Cy-
Cg-alqullo Inferlor, fenilo, fenil-alquilo inferlor C4-Cs, tiofenilo, tiofenil-alquilo inferior
C,-C,, furanilo, furanil-alqullo inferior C-C,, piridinilo, piridinil-alquiio Inferlor C-C,,
naftilo, naftil-alquilo inferior C4-Cs, quinolinilo, quinolinil-alquilo inferior C,-C,, indolllo,
indolil-alquilo inferior C4-C,, benzotlofenilo, benzotiofenil-alquilo inferlor C+-Cs, ben-
zofuranilo, benzofuranil-alquilo inferior C~-Cy, COOH, COR6, COOR6, CONHRS,
CON(R8)2, COG, NHR6, N(R6)2, G, OCOR6 y NHCORS;

R2 se selecclona entre el grupo compuesto por hidrégeno, hidroxi, amino,
halo, ciano, trifluorometilo, alcoxi C,-Cs, alquilo C:-C,, cicloalquilo Cy-C,, cicloalquil
Cx-Cyq-alquilo inferior, fenilo, fenil-alquilo inferior C4-C,, feniicarbonilo;

R1 se selecciona entre el grupo compuesto por alqullo C-C, ramificado o no
ramificado, cicloalquilo C3-Cs, cicloalquil Cs-Ca-glquilo inferior, o alquenilo Cx-Cs;

o R1y R2 es {CHz)r, 0 -(CHz)-Fenil-(CHz)r.

L.os compuestos préferidos se seleccionan entre el grupo compuesto por:
trifluoroacetato de N-((3S)-1-{[3,4-bis{metiloxi)fenljmetil}-1-metil-3-piperidinioil)}-N-
{I{4{1(2,2,2-triflucroetil)sutfoniljoxi}fenil)aminojcarbonil}-L-tirosinemida;

=
&4
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triflucroacetato de N-{(3S)-1-{]3,4-bis(metiloxi)feniljmetil}-1-metil-3-piperidinioil)}-N-
{I[(441(5-metil-2-tienil)sulfoniljoxi}fenil)aminojcarbonil}-L-tirosinamida,;

triflucroacetato de N-((3S)-1-{I3,4-bis(metiloxi)feniljmetil}-1-metil-3-piperidinioll)}-N-
{[{(4-{[(4-metil-2-tienll)sulfonilJoxi}fenil)aminc]carbonil}-L-tirosinamida;

trifluoroacetato de N-{(38)-1-{[3,4-bis(metiloxi)feniimetil}-1-metil-3-piperidinioll)-N-
[({4-[(8-quinolinilsulfonil}oxl]feni}lamino)carbonii}-L-tirosinamida;

triflucroacetato de N-((3S)-1-{[3,4-bis(metiloxi)fenilimetil}-1-metil-3-piperidinioil)}-N-
({[4-({J3,4-bis(metiloxi)fenil]sulfoniljoxi)fenillaminc)}carbonil)-L-tirosinamida;
trifluoroacetato de N-((3S)-1-{]3.4-bla(metlloxi)fenilmetil}-1-metil-3-piperidinioil)}-N-
{I(4-{I(2-bromofenil)sulfoniljoxi}fenilamino]carbonil}-L-tirosinamida;

trifluoroacetato de N-((3S)-1-{I3,4-bis(metiloxi)fenilmetil}-1-metil-3-piperidinioil)}-A-
{[{4{[(4-fluorofenil)sulfoniljoxi}feniljamino]carbonil}-L-tirosinamida;

triflucroacetato de N-{{3S)-1{[3,4-bis(metiloxi)feniljmetil}-1-metil-3-plperidiniofl)-N-
(({4{(fenilsulfonil)oxilfenil}lamino)carbonil}-L-tirosinamida;

triflucroacetato de N-({3S)-1-{I3.4-bls{metllox)feniljmetil}-1-metil-3-piperidinioll}-N-
{[(4-{[(5-bromo-2-tienil)sulfoniljoxi}fenil)aminojcarbonil}-L-tirosinamida;
trifluoroacetato de N-((3S)-1-{[3,4-bis(metiloxi)feniljmetil}-1-metil-3-piperidinioil)}-N-
[{{4-[(3-tienilsulfonil)oxilfeniljamino)carbonill-L-tirosinamida;

trifluoroacetato de N-[(3S5)-1-(1,3-benzodioxol-5-iimetil)-1-metil-3-plperidinioil}-N-{I(4-
{I{2.5-dimetil-3-tienil)sulfoniljoxi}fenil)aminojcarbonil}-L-tirosinamida;

trifluoroacetato de N-[(3S)-1-(1,3-benzodioxol-5-limetil)-1-metil-3-piperidinioil}-N-{[(4-
{I(2,2,2-trifluoroetil)sutfonlijox}enil)aminojcarbonil}-L-tirosinamida;

trifluoroacetato de N-[(3S5)-1+{1,3-benzodioxol-5-imetil)-1-metil-3-piperidinioil}-N-{(4-
{[(5-metil-2-tienil)sulfonilloxi}fenil)amino]carbonil}-L-tirosinamida;

trifluoroacetato de N-{(3S)-1-{1,3-benzodlioxol-5-iimetil)-1-metil-3-piperidinioil]-N-{[(4-
{I(4-metil-2-tienil)sulfoniljoxi}fenil)amino]carbonil}-L-tirosinamida;

trifiuoroacetato de N-|(3S)-1-(1,3-benzodioxol-5-iimetil)-1-metil-3-piperidinioil}- N-{I(4-
{[(5-cloro-2-tienil)sulfoniljoxi}fenil)amino]carbonil}-L-tirosinamida,;

trifluoroacetato de N-{(3S)-1-{1,3-benzodloxol-5-iimetil)-1-metil-3-piperidinioil}-N-[({4-
[(metilsuifonil)oxilfenil}amino)carbonil}-L-tirosinamida;

trifluoroacetato de N-[(3S)-1-(1,3-benzodioxol-5-limetii)-1-metil-3-piperidinioill-N-{({4-
[(propllsulfoniljoxilfenillamino)carbonif}-L-tirosinamida;

trifluoroacetato de N-({[4{{[2{acetilamino)-4-metil-1,3-tiazol-5-
illsulfoniljoxi)feniflaminc)}carbonil)}-N-{(3S)-1-1,3-benzodioxol-5-iimetil)-1-metil-3-
piperidinioll}-L-tirosinamida;

*5
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trifluoroacetato de N-[(3S)-1-(1,3-benzodioxol-5-limetil)-1-metil-3-piperidiniocil-N-({[4-
({I4-(fenilsulfonil)-2-tieniljsulfoniljoxi)fenillaminc}carbonil)-L-tirosinamida;

trifluoroacetato de N-{(35)-1-(1,3-benzodioxol-5-iimetil)-1-metil-3-piperidinioill- N-{I(4-

{I{5~cloro-2,1,3-benzoxadiazol-4-il)sulfoniloxi}feniljamincjcarbonil}-L-tircsinamida;
trifluoroacetato de N-{(3S)-1-{1,3-benzodioxol-5-iimetil)-1-metil-3-piperidinioil}-N-[({4-
[(2-naftalenilsulfonil)oxilfeniljamino)carbonil}-L-tirosinamida;

trifluoroacetato de N-[(3S)-1-(1,3-benzodioxol-5-iimetil)-1-metil-3-piperidinioll}-N-{I(4-
{I(2,2,2-trifluoroetil)sulfonil]oxi}fenil)amino]carbonil}-L-tirosinamida;

trifluoroacetato de N-{{3S)-1-{(4-fluorofenil)met}-1-metil-3-piperidinioil}-N-{[(4-{[(5-
metil-2-tisnil)sulfonifloxi}fenillamino)carbonil}-L-tirosinamida;

trifluoroacetato de N-{(3S)-1-[(4-fluorofenil)metil}-1-metil-3-piperidinioil}-N-{f(4-{I(4-
metil-2-tienil)sulfoniljoxi}fenil)amino]carbonif}-L-tirosinamida;

trifluoroacetato de N-{J[(4-{[(4-cianofenil)sulfoniljoxi}fenil)aminolcarbonil}-N-{(3S)-1-
[(4-fluorofenil)metil]-1-metil-3-piperidinioif}-L-tirosinamida;

triflucroacetato de N-{(35)-1-[(4-fluorofeniljmaetil]-1-metil-3-piperidinioil}-N-{{J4-{{I4-
(trifluorometil)fenil]sulfonilfoxi)fenillamino)}carbonil)-L-tirosinamida;

triflucroacstato de N-{(3S)-1{(4-fluorofenil)metif}-1-metil-3-piperidinioil}-N-({4-{{[5-
(3-isoxazolil)-2-tieniljsulfonilfoxi)feniljamino}carbonil)-L-tirosinamida;
trifluoroacetato de N<{(3S)-1-[{(4-flucrofenil)metil}-1-metil-3-piperidinloil}-N-{(4-{I(3-
fluorofenil)sulfoniljoxi}fenil)aminojcarbonil}-L-tirosinamida;

trifluoroacetato de N-{(3S)-1-[(4-flucrofenil)metil}-1-metil-3-piperidinioil}-N-{(4-
{I(1,3,5-trimetil-1 H-pirazol-4-il)sulfoniljoxi}fenil}amino]carbonil}-L-tirosinamida;
triflucroacetato de N-{{3S)-1{(4-fluorofenil)metil}-1-metil-3-piperidinioil}-N-{I(4-{ (5
metil-4-isoxazolil)sulfonilJoxi}fenillaminojcarbonil}-L-tirosinamida;

trifluoroacetato de N-{[{4-{J(3,5-dimetil-4-isoxazolil)sulfoniljoxi}fenil)amino]carbonil}-
N-{(35)-1-[(4-fluorofenil)metil]- 1-metil-3-piperidinioil}-L-tirosinamida;
trifluoroacetato de N-{J(4-{I(2,4-diclorofenil)sulfoniljoxi}fenil)amino]carbonil}-N-{(3S)-
1-{(4-fluorofenil)metil}-1-metil-3-piperidinicil}-L-tirosinamida;

triflucroacetato de N-{(3S)-1-{(4-fluorofenil)metil]-1-metil-3-piperidinioil}-N-{({4-{({4-
[(trifluorometil)oxilfenif}sulfonil)oxilfenifjamino)carbonil}-L-tirosinamida;
trifiuoroacetato de N-{(3S)-1-{(4-fluorofenil)metil}-1-metil-3-piperidinioil}-N-{I(4-{I(1-
metil-1H-imidazol-4-il)sulfoniljoxi}fenilyaminojcarbonil}-L-tirosinamida;
triflucroacetato de N-[({4-[(ciclohexiicarbonil)oxilfenillamino)carbonit}-N-{(3S)-1-{(4-
fluorofenil)metil}-1-metil-3-piperidinioil}-L-tirosinamida,;
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trifluoroacetato de N-[(3S)-1-(1,3-benzodioxol-5-iimetil}-1-metil-3-piperidinioil]-N-[({4-
[(ciclohexilcarbonil)oxilfenifjamino)carbonil}-L-tirosinamida;
trifluoroacetato de N-{(3S)-1-[(4-clorofenil)metil}l-1-metil-3-piperidinioll}-N-{({4-
[(ciclohexilcarbonil)oxijfeniljamino)carbonil}-L-tirosinamida;
trifluoroacetato de N-{(3S)-1{(3-clorofenll)metil}-1-metil-3-piperidinioil}-N-{({4-
[(ciclohexilcarbonil)oxfifenillamino)carbonil}-L-tirosinamida;
trifluoroacetato de N-((3S)-1-{I3.4-bis(metilox])fenlljmetil}-1-metil-3-plperidinioil)}-N-
[({4-{(ciclohexilcarbonil)oxi}feniljamino)carbonil}-L-tirosinamida;
triflucroacetato de N-{{3S)-1-[(3-hidroxifenil)metil}-1-metil-3-piperidinioil}-N-[{{4-[(2-
metilpropanoil)oxijfenil}Jamino)carbonill-L-firosinamida;
irifluoroacetato de N{{3S)-1-[(3-clorofenil)metil}-1-metil-3-piperidinioif}-N-[({4-{(2-
metilpropanoll)oxilfenijamino)carbonil}-L-tirogsinamida;
trifluoroacetato de N-{(3S)-1-[(4-clorofenil)metil]- 1-metil-3-piperidinioil.-N-[({4-{(2-
metilpropanoil)oxijfeniljamino)carbonil}-L-tirosinamida;
trifluoroacetato de N-[(3S)-1-{1,3-benzodioxol-5-iimetil)-1-metil-3-piperidinioll}-N-{J(4-
{[(1-metiletil)amino]aulfonil}fenil)aminc]carbonil}-L-tirosinamida;
triflucroacetato de N-{(3S)-1-etil-1-[(3-hidroxifenil)metil}-3-pirrolidinioil}-N-{[{4{J(1-
metiletiljamino]sulfonil}fenil)aminolcarbonil}-L-tirosinamida;
o cualquier otra sal faamacéuticamente aceptable.

Los compuestos més preferidos se seleccionan entre el grupo compuesto
por:
trifluoroacetato de N-((3S)-1-{3,4-bis(metiloxi)fenimetil}-1-metil-3-piperidinioil)}-A-
{[(4I(2,5-dimetil-3-tienil)sulfoniljoxi}feniljaminojcarbonil}-L-tirosinamida;
triflucroacetato de N-((3S)-1-{I3.4-bis(metiloxi)feniljmetil}-1-metil-3-piperidinioil)-N-
{[(4-{I(2,5-dimetil-3-tienil)sulfonilloxi}feniljaminojcarbonif}-L-tirosinamida;
trifluoroacetato de N-((3S)-1-{[3,4-bis(metiloxi)fenil)metil}-1-metil-3-piperidinioil)-N-
{[(4{]{1-metiletil)sulfoniljoxi}enil)amino]carbonil}-L-tirosinamida;
trifluoroacetato de N-[(3S)-1-(1,3-benzodioxol-5-ilmetil)-1-metil-3-piperidinioil}-N-{[(4-
{I(6-cloro-3-metil-1-benzotien-2-il)sulfonilloxi}fenil)amino]carbonil}-L-tirosinamida;
friflucroacetato de N-{[(4-{[(2,5-dimetil-3-tienil)sulfonifjoxl}fenll)aminojcarbonil}-N-
{(3S)-1-[(4-fluorofenil)metil]-1-metil-3-piperidinioil}-L-tirosinamida,;
trifluoroacetato de N-{(3S)-1-[(4-flucrofenil)metil}- 1-metil-3-piperidinioil}-N-{I(4-{(1-
metiletil)sulfoniljoxi}fenil)aminojcarbonil}-L-tirosinamida;
trifluoroacetato de N-{{3S)-1{(4-fluorofenil)metil]-1-metil-3-piperidinioil}-N-{[{(4-{I(1-
metiletil)sulfoniljoxi}feniljaminojcarbonil}-L-tirosinamida;
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trifluoroacetato de N-{(3S)-1-[(3-hidroxifenil)metil}-1-metil-3-piperidinioif}-N-{I(4-{(1-
metiletilyamino] sulfonil}fenil)aminojcarbonil}-L-tircsinamida.
Métodos de Preparacién

Preparaclén

Los compuestos de Férmula (I) 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 (!) que tienen diversoe R1, R2, R3 y R4 diferentes, que se
hacen reaccionar, empleando sustituyentes que estdn convenientemnente protegi-
dos, para conseguir compatibllidad con las reacclones indicedas en este documen-
fo. La desproteccion posterior, en estos casos, produce compuestos que tienen la
naturaleza descrita en general. Aunque algunos Esquemas se muesiran con com-
puestos especlficos, esto es simplemente con fines ilustrativos.
Preparacién 1

Se prepararon aminas 3 unidas a resina por alquilacidn reductora de 2,6-
dimetoxi-4-poliestirenobenciloxi-benzaldehido (resina DMHB) con sales 2 HCI de
diamina protegida con N, que se prepararon a partir de diaminas 1 protegidas con
Boc (Esquema 1). Las reacciones de 3 con aminoécidos protegidos con Fmoc, se-
guido de la eliminacion del grupo protactor, proporcionaron intermedios 4 unidos
resina. Se acoplé 4-hidroxi anilina con los intermedios 4 unidos a resina para pro-
ducir la corespondiente urea 5§ unida a resina, que posteriormente se tratd con car-
bonato potdsico y tiofenol para dar aminas secundarias. La aminacién reductora de
las aminas secundarias con aldehidos produjo aminas terciarias 8 unidas a resina.
Las aminas 6 se trataron después con una serie de cloruros de sulfonilo para dar
los correspondientes sulfonlil ésteres 7 unidos a resina, que se trataron con haluros
de alquilo (R4Z) para dar las comespondientes sales de amonio cuaternario unidas
a resina. Las sales de amonio cuatemario unidas & resina se escindieron con écido
trifluoroacético al 50% en diclorometano para producir los compuestos diana 8.

Esquema 1
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Condiciones: a) cloruro de 2-nitrobencenosulfonilo (Nosil-Cl), piridina,
CH:Cl,, 0°C - ta; b) HCl 4 M en 1,4-dioxano, MeOH, ta; c) 2,6-dimetoxi-4-
poliestirenobenciloxi-benzaldehido (resina DMHB), Na(OAc),BH, diisopropiletilami-
na, &cido acético al 10% en 1-metll-2-pimolidinona, t.a; d) aminoécidos protegidos
con Fmoc, 1,3-diisopropilcarbodlimida, 1-hidroxi-7-azabenzotriazol, 1-metil-2-
pirrolidinona, t.a; e) piperidina al 20% en 1-metil-2-pirrolidinona, t.a; f) cloroformiato
de 4-nitrobenceno, 4-hidroxilanllina, tetrahidrofurano, diisopropiietiiamina, dimetil-
formamida, ta; g} K;CO,, PhSH, 1-metil2-pimolidinona, ta; h) R,CHO,
Na(OAckhBH, dcido acético al 10% en 1-metil-2-pirrolidinona, t.a; i) cloruro de sulfo-
nilo, TEA, diclorometano; j) R4Z, acetonitrilo, t.a; k) 4cido trifluoroacético al 50% en
diclorométano, t.a.
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Los siguientes ejemplos se proporcionan como ilustrativos de la presents
invencién pero no la limitan de manera alguna:

Elemplo 1
Preparacién_de_trifi ' de N-{({3S)-1 bis{metiloxi)fenilimetil}-1-
metil-3-piperidinioil)-N 2,5-dimetil-3-
tienll)sulfonil]loxilfenll)ami nil}-L-firosinamida

a) sal HCI de 3(S)-amino-N-{2-nitrobencenosulfonil)pirolidina

A una soluciéon de 3(S)-(-)-{terc-butoxicarbonil-amino)plrrolidina (20,12 g,
108 mmol) en 250 mi de cloruro de metileno anhidro a 0°C se le afladieron 13,1 mi
(182 mmol) de piridina anhidra, seguido de la adiclén lenta de 25,2 g (113,4 mmol)
de cloruro de 2-nitrobencenosulfonilo. La mezcla se calenté a t.a durante 1 h y se
agité a t.a durante 16 h. La mezcla se vertié en 300 ml de solucion acuosa de NaH-
COs 1 M. Después de agitar la mezcla resultante a t.a durante 30 min, la capa or-
génica se separd y se lavod dos veces con 500 m! de solucién acuosa de HCI 1 N.
La capa orgénica resultante se secd sobre MgSO, y se concentrd al vaclo. El resl-
duo se uso para la siguiente etapa sin purificacion adicional.

A una mezcla del residuo anterior en 140 ml de MeOH anhidro se le afiadie-
ron 138 ml (544 mmol) de HCI 4 M en solucién de 1,4-dioxano. La mezcla se agité a
t.a durante 18 h, se concentré al vacio y se secd adicionalmente en un homo de
vaclo a 35°C durante 24 h para producir la sal HCI de 3(S)-amino-N-(2-
nitrobencenosulfonil)pimolidina en forma de un sdlido amarilio (30,5 g, 92% ftras las
dos etapas): TH RMN (400 MHz, d--DMSO) 8 8,63 (s, 3 H), 8,08-7,88 (m, 2 H),
7.06-7,83 (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-
2,16 (m, 1 H), 2,07-1,86 (m, 1 H).

b) O-(1,1-dimetiletil)-N-{(3S)-1-[(2-nitrofenil)sulfonil}-3-pimolidini}-L-tiroeinamida uni-
da a resina DMHB.

A una mezcla de 7,20 g (10,37 mmol, 1,44 mmol/g) de 2,8-dimetoxi4-
pollestirenobenciloxi-benzaldehido (resina DMHB) en 156 ml de écido acético al
10% en 1-metil-2-pirolidinona anhidra se le afiadieron 9,58 g (31,1 mmol) de sal
HC! de 3(S)-amino-N-(2-nitrobencenosulfonil)pirrolidina y 8,03 mi (51,84 mmol) de
diisopropiletiamina, seguido de la adiclén de 11,0 g (51,84 mmol) de triacetoxibo-
rohidruro sédico. Después, la mezcla resultante se agitd a t.a durante 72 h, la resina
se lavé con DMF (3 x 250 ml), CH;CL/MeOH (1:1, 3 x 250 ml) y MeOH (3 x 250 ml).
La resina resultante se secd en un homo de vacio a 35°C durante 24 h. Anéilisis
elemental N: 4,16, S: 3,12.
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A una mezcla de 800 mg (0,880 mmol, 1,075 mmol/g) de la resina anterior
en 15 ml de 1-metil-2-pirmrolidinona anhidra se le afiadleron 1,98 g (4,30 mmol) de
Fmoc-Tri(tBu)-OH y 117 mg (0,86 mmol) de 1-hidroxi-7-azabenzotriazol, seguido de
la adicién de 0,82 mi (5,16 mmol) de 1,3-diisopropilcarbodiimida. Después, la mez-
cla resultante se agitd a t.a durante 24 h, la resina se lavdé con DMF (3 x 25 ml),
CH2Cl/MeOH (1:1, 3 x 25 ml) y MeOH (3 x 25 mi). La resina resultante se secd en
un homno de vaclo a 35°C durante 24 h. Se escindié una cantidad analitica de resina
con écido trifluoroacético al 50% en dicloroetano durante 2 h a t.a. La solucién re-

sultante se concentrd al vaclo: MS (ESI) 657 [M+H-tBuJ*.

La resina anterior (0,860 mmol) se tratd con 15 ml de plperidina al 20% en
solucién 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 otros 15 ml de piperidina al 20% en
solucién 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,Ch/MeOH
(1:1, 3 x 25 ml) y MeOH (3 x 25 m{). La resina resultante se secé en un homo de
vacio a 35°C durante 24 h para dar O-(1,1-dimetiletil}-N-{(3S)-1{(2-
nitrofenil)sulfonil]-3-pirrolidinil}-L-tirosinamida unida a resina DHMB (0,86 mmol). Se
escindié una cantidad anallitica de resina con écido trifluoroacético a! 50% en diclo-
roetano durante 2 h a t.a. La solucién resultante se concentrd al vaclo: MS (ESI)
435 [M+H-tBu]*.

c) N-(35)-1-{3,4-bis(metiloxi)feniljmetil}-1-metil-3-piperidinioll)-N-{I{4-{I(2,5-dimetll-
3-tienil)sulfoniljoxi}fenil)aminojcarbonil}-L-tirosinamida

A una mezcla de 1,1 g (9,26 mmol) de 4-hidroxilanilina en 20 mi de tetrahi-
drofurano anhidro se le afadieron 181g (926 mmol) de 4-
nitrobencenocloroformiato. La mezcla de reaccion se agité a temperatura ambiente
durante media hora y se concentrd. Se afladleron diisopropiletilamina (5 ml, 35,25
mmol), O-(1,1-dimetiletil)-A-{(35)-1-{(2-nltrofenil)sulfonil}-3-pirrolidinil}-L-tirosinamida
4 unida a resina DMHB (3 g, 2,4 mmol) y dimetiformamida (25 ml) a la mezcla de
reaccion y se agitaron durante una noche. La resina se lavé con DMF (3 x 10 mi),
CH,Cl/MeOH (1:1, 3 x 10 mi) y MeOH (3 x 10 ml). La resina 5 de urea resultante se
secd en un homo de vacio a 35°C durante 24 h. Se escindié una cantidad analltica
de resina con écido trifluoroacético al 50% en diclorometano durante 2 h a t.a. La
solucion resultante se concentrd al vacio: MS (ESI) 584,4 [M+H-iBu]*.

A una mezcla de resina 5 de urea (2,4 mmol) en 80 ml de 1-metil-2-
plrrolidinona se le afiadieron 2,5 g (18 mmol) de K;COs y 0,82 ml (8 mmol) de
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PhSH. Después, la mezcia resultante se agitd a t.a durante 2 h, la resina se lavd
con DMF (3 x 10 ml), H,0 (3 x 10 ml), DMF (3 x 10 ml), CH;Clo/MeOH (1:1, 3 x 10
mil) y MeOH (3 x 10 mi). La resina resuttante se secé en un horno de vacio a 35°C
durante 24 h. A una mezcla de la amina secundaria de la resina seca anterior de 1
g (0,8 mmol) en 40 ml de HOAc al 10% en solucién de 1-metil-2-pirolidinona an-
hidra se le afiadieron 887 mg (6 mmol) de 3,4-bis(metiloxi)benzaldehido y 1,272 g
(6 mmol) de triacetoxiborohidruro séddico. Deapués, la mezcla resultante se agitd a
t.a durante 72 h, la resina se lavé con DMF (3 x 10 ml), CH;Cl,/MeOH (1:1, 3 x 10
ml) y MeOH (3 x 10 ml). La resina resultante 8 se secé en un homo de vacio a 35°C
durante 24 h. Se escindié una cantidad analltica de resina con acido trifluoroacético
al 50% en dicloroetano durante 2 h a t.a. La solucién resultante se concentrt al va-
clo: MS (ESI) 550 [M+H-tBu]*.

A una mezcla de aminas 8 terciarias unidas a resina (100 mg, 0,08 mmol) en
10 ml de cloruro de metileno y tristilamina (0,52 mi, 4 mmol) a 0°C se le afladié clo-
ruro de 2,5-dimetil-3-tlofenosulfonilo (421,4 mg, 2 mmol). La mezcla de reaccién se
calenté a temperatura ambiente y se agité durante una noche. La resina se lavd con
DMF (3 x 10 ml), CH.Cly/MeOH (1:1, 3 x 10 ml), MeOH (3 x 10 ml) y CH;Cl, (3x10
ml). La resina resultante se secé en un homo de vaclo a 35°C durante 24 h.

A una mezcla de la resina seca anterior (0,08 mmol) en 3 mil de acetonitrilo
anhidro se le afadieron 120 pl (1,818 mmol) de yodometano. Después, la mazcla
se agitd a t.a durante 16 h, la resina se lavé con DMF (3 x 10 mi), CH,Cly/MeOH
(1:1, 3 x 10 ml}), MeOH (3 x 10 ml) y CH.Cl, (3x10 ml). La resina resultante se
secd en un homo de vacio a 35°C durante 24 h. La resina seca se tretd con 4 mi de
écido trifluoroacético al 50% en dicloroetano a t.a durante 2 h. Después de recoger
la solucién de escision, la resina se tratd con 4 ml méas de 4cido trifluoroacético al
50% en dicloroetano a t.a durante 10 min. Las soluciones de escision combinadas
se concentraron al vaclo. El residuo se purificé usando un sistemna 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 90% de B en 3.2 min, mantenido durante 1 min, don-
de A = H,O (écido trifluoroacético al 0,1%) y B = CHsCN (acido trifluoroacético al
0,1%) bombeado a 25 mlmin, para producir trifluoroacetato de N-[({4-
[(etiloxi)carbonillfeniljamino)carbonll}-N-{(38)-1-[(4-hidroxifenll)met]}-1-metii-3-
pirrolidinioil}-L-tirosinamida (polvo blanco, 32 mg, 54% tras 6 etapas): MS (ESi)
737.4 M]*.

UNN
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Procediendo de una manera simllar a la descrita en el ejemplo 1, pero susti-
tuyendo cloruro de 2,5-dimetil-3-tiofenosulfonilo por los cloruros de sulfonilo apro-
piados y/o sustituyendo 3,4-bis(metiloxi)benzaldehido por los aldehidos apropiados,
$e prepararon los compuestos indicados en las Tablas 1 - 3.
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Tabla 3
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38 O 745
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39 \f\ 865
NS

40 \( 827

Procediendo de una manera similar a la descrita en el ejemplo 1, pero susti-
tuyendo cloruro de sulfonilo por cloruro de écido y/o sustituyendo 3,4
bis(metiloxi)benzaldehido por los aldehidos apropiados, se prepararon los com-

5 puestos indicados en las Tablas 4-5.
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Preparacién 2

Se hizo reaccionar cloruro de 4-nitrobencencsulfonilo con isopropliamina
para proporcionar la isopropilsulfonllamida 8. El grupo nitro de 9 se convirtié en la
amina 10 mediante SnCk. La amina se acopld con aminas 4 unidas a resina para
producir las ureas 11 unidas a resina correspondientes. La urea se tratdé posterior-
mente con bencenotiolato para dar una amina secundaria, que se sometié a amina-
cién reductora con los aldehidos apropiados para producir la amina terciaria 12.
Después, la amina 12 se traté con haluros de alquilo para formar las sales de amo-
nio cuatermnario unidas a resina commespondientes, que se escindieron con dcido tr-
fluoroacético al 50% en diclorometano para dar los compuestos diana 13.

Esquema 2
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Condiciones: a) Tolueno 80°C b) SnCk, EtOH, 70°C; ¢) cloroformiato de 4-
nitrobanceno, tetrahidrofurano, diisoproplletiiamina, dimetiformamida, t.a; d) K,CO,,
PhSH, 1-metil-2-pirrolidinona, t.a; @) R2ZCHO, Na(OAc)sBH, écido acético al 10% en
1-metil-2-pirrolidinona, t.a; f) R4Z, acetonitrilo, t.a; g) dcido trifluoroacético al 50% en
diclorometano, t.a.

Los siguientes ejemplos se proporcionan como ilustrativos de la presente
invencién pero no la limitan de manera alguna:

Elemplo 49
Preparacion d uoroa de 3S)-14{3-hidroxifenllimetil)-1-metil-3-

piperidinloil}-N-{[{4-{[{1-metiletil}amino] sulfonil}fenillamino]carbonil}-. -

tirosinamida

Una solucion de cloruro de 4-nitrobencenosulfonilo (2000 mg, 9,05 mmol) en
20 ml tolueno se afiadi6 gota a gota a una solucién de isopropilamina (1087 mg,
18,1 mmol) en 50 mi de tolueno. La mezcla de reaccién se calentd a 80°C durante 1
hora y se enfrié a temperatura ambiente. Se afiadié agua (25 ml). La fase acuosa
se extrajo con acetato de etilo (3x50 ml). La fase organica combinada se secd sobre
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MgSO,, se concentrd y se procesd a través de una capa de gel de sliice eluyendo
con hexano:acetato de etilo (1:1) para dar amida (1800 mg, 93%). MS (ESI) 245
[M+H]*.

A Isopropilamida (1400 mg, 5,7immol) en 200 ml de alcohol etilico se le
afadié SnCl, (5420 mg, 28,8 mmol). La mezcla de reaccion se agitd a 70°C durante
3 horas. La mezcla de reaccién se concentrd. Se afiadieron acetato de etilo (100
ml) y NaHCQO, saturado (60 ml). Se hicieron precipitar las sales de Sn después de
30 minutos y se retiraron por filtraciéon. La fese orgénica se lavo con salmuera, se
seco sobre MgSO, y se concentrd para dar la amina 10 (1100 mg, 80%). MS (ESI)
215 [M+H]*, -

A una mezcla de 196 mg (0.8 mmol} de 4-amino-N-{1-
metiletillbencencsulfonamida en 3 ml de tetrahidrofurano anhidro se le afladieron
1689 mg (0,684 mmol) 4-nitrobencenocloroformiato. La mezcla de reaccién se agitd a
temperatura ambiente durante media hora y se concentré. Se afiadieron diisopropi-
letilamina (0,28 ml, 1,6 mmol), O-(1,1-dimetiletil)}-N-{(3S)-1-[{2-nitrofenil)sulfonil}-3-
pirrolidinil}-L-tirogsinamida 4 unida a resina DMHB (400 mg, 0,32 mmol) y dimetilfor-
mamida (5 ml) a la mezcla de reaccidn y se agitd durante una noche. La resina se
lavé con DMF (3 x 10 ml), CH:ClaMeOH (1:1, 3 x 10 ml) y MeOH (3 x 10 ml). La
resina de urea 11 resultante se secé en un homo de vaclo a 35°C durante 24 h. Se
escindié una cantidad analltica de resina con écido trifluoroacético al 50% en diclo-
rometano durante 2 h a t.a. La solucidn resultante se concentrd al vaclo: MS (ESI)
689.6 [M+H-tBu]*.

A una mezcla de resina de urea 11 (0,32 mmol) en 4 ml de 1-metil-2-
pimolidinona se le afiadieron 332 mg (2,4 mmol) de K.COy y 0,12 ml (1,6 mmol) de
PhSH. Después, la mezcla resultante se agitd a t.a durante 2 h, la resina se lavé
con DMF (3 x 10 mi), H;0 (3 x 10 ml), DMF (3 x 10 ml), CH:CL/MeOH (1:1, 3 x 10
ml) y MeOH (3 x 10 mi). La resina resultante se secd en un homo de vaclo a 35°C
durante 24 h. La solucidn resultante se concentré al vacio: MS (ESI) 504.4 [M+H-
tBul*.

A una mezcla de la amina secundaria de la resina seca anterior {0,168 mmol)
en 4 ml de HOAc al 10% en solucidn de 1-metil-2-pirrolidinona anhidra se le afiadie-
ron 292,8 mg (2,4 mmol) de 3-hidroxilbenzaldehido y 508,8 mg (2,4 mmol) de tria-
cetoxiborohidruro sddico. Después, la mezcla resultants se agit6 a t.a durante 24 h,
y ia resina se lavé con DMF (3 x 10 ml), CH,Cl/MeOH (1:1, 3 x 10 ml) y MeOH (3 x
10 ml). La resina 12 resultante se secé en un homo de vaclo a 35°C durante 24 h.
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Se escindié una cantidad analltica de resina con 4cido trifluoroacético al 50% en
dicloroetano durante 2 h a ta. La soluclén resultante se concentrd al vaclo: MS
(ESI) 610,4 [M+H-tBu]*.

A una mezcla de aminas terciarias 12 unidas a resina (0,16 mmol) en 4 mi
de acetontitrilo anhidro se le afiadieron 74 pl (1,2 mmol) de yodometano. Después,
la mezcla se agitd a t.a durante 16 h, la resina se lavd con DMF (3 x 10 ml),
CH,Cl./MeOH (1:1, 3 x 10 ml), MeOH (3 x 10 ml} y CH;Cl; (3x10 ml). La resina re-
sultante se secd en un homo de vacio a 35°C durante 24 h. La resina seca se tratd
con 4 ml de acido trifluoroacético al 50% en dicloroetano a ta durante 2 h. Despuéa
de recoger la solucién de escision, la resina se tratd con 4 ml més de 4cido trifluo-
roacético al 50% en dicloroetano a t.a durante 10 min. Las soluciones de escision
combinadas se concentraron al vaclo. El residuo se purificé usando un sistema de
HPLC semi-praparativo Gilson con una columna YMC ODS-A (C-18) de 50 mm por
20 mm de DI, eluyendo con 10% de B a 890% de B en 3,2 min, mantenido durante 1
min, donde A = H;0 (écido trifluoroacético al 0,1%) y B = CHsCN (4cido trifluoroacé-
tico al 0,1%) bombeado a 25 ml/min, para producir trifluoroacetato de N-{(3S)-1-{(3-
hidroxifenil)metil]-1-metil-3-piperidinioil}-N-{(4-{](1-metileti}amino]sulfonil}feni) ami-
nojcarbonil}-L-tircsinamida (polvo blanco, 50 mg, 50% tras 5 etapas): MS (ESI1) 624
[M]*.

Procediendo de una manera similar a la descrita en el ejemplo 49, pero sus-
tituyendo 3-hidroxil benzaldehido con 1,3-benzodioxol-5-carbaldehido, ae prepard el
compuesto indicado en la Tabla 8.

Y o OH
N\. 's"
2o8¥e
o) '}I:""
CF,CO0- R
Tabla 6
Ejemplo R MS M]*

50 v@i} 653

Procediendo de una manera similar a la descrita en el ejemplo 1, pero sust-
tuyendo 1,1-dimetiletii (3S)-3-piperidiniicarbamato por 1,1-dimetiletii (3S)-3-
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pirrolidiniicarbamato, y/o sustituyendo 34-bis(metiloxi)benzaldehido por 3-
hidroxilbenzaldehido, y sustituyendo yoduro de metilo por yoduro de etilo para pre-
parar la sal de amonio cuaternario, se prepart el compuesto indicado en la Tabla 7.

o]
CF,CO0 ( LQ
R
Tabla 7
Ejemplo R MS M1+
51 OH 624
EJEMPLOS BIOLOGICOS

Los efectos inhibidores de mAChR M, de los compuestos de la presente In-
vencion se determinan por medio de los siguientes ensayos in vitro e in vivo:
Andlisis de la Inhibicién de la Activacidn de Receptores por medio de la Movi-
lizacién de Cailclo:

1) Ensayo FLIPR de 3684 pocillos

Se cultiva una linea de células CHO (ovario de hamster chino) que expresa
de manera estable el receptor muscarinico My humano de acetilcolina en DMEM
més FBS al 10%, Glutamina 2 mM y G418 a una concentracion de 200 ug/ml. Se
separan células para su mantenimiento y para su cultivo en placas para la prepara-
clén de ensayos usando métodos enziméticos o de quelacién de lones. El dia antes
del ensayo FLIPR (lector de placas de formacidn de imégenes fluorométricas), las
células se separan, se resuspenden, 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 catdlo-
go 35 3962. Después de una noche de incubacién 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 siguiente. Para realizar el ensayo, el medio se aspira y las células se la-
van 1 vez con tampdn de ensayo (NaCl 145 mM, KCI 2,5 mM, glucosa 10 mM,
HEPES 10 mM, MgCk 1,2 mM, CaCl; 2,5 mM y probenecid 2,5 mM (pH 7.4). Des-
pués, las células se incuban con 50 ul de colorante Fluo-3 (4 uM en tampdn de en-
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sayo) durante 60 — 80 minutos a 37 grados centigrados. El colorante sensible a cal-
cio 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 pl de tampdn de ensayo antes del uso para los experimentos. Los com-
puestos de ensayo y los antagonistas se aftaden en un volumen de 25 ul y las pla-
cas se incuban a 37 grados centigrados durante 5-30 minutos. Después se realiza
una segunda adicién a cada poclllo, esta vez con exposicidn al agonista, acetilcoli-
na. Esta se aflade en un volumen de 25 pl sobre el instrumento FLIPR. Las res-
puestas de calcio se miden por cambios en unidades de fluorescencia. Para medir
la actividad de los inhibldores/antagonistas, se aftade ligando acetiicollna a una
concentracion CEy y después se determina la Clgp del antagonista usando curvas
de dilucién dosis-respuesta. El antagonista de control usado con M3 es atropina.

2) Ensayo FLIPR de 96 pocillos

Se analizd la estimulacién de mAChR expresados en células CHO contro-
lando la movilizacién de calcio 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 negraffondo transparente. Después de 18 a 24
horas, el medio se aspird y se reemplazé por 100 pl de medio de carga (EMEM con
sales de Earl, BSA de callidad RIA al 0,1% (Sigma, St. Louls MO), y colorante indi-
cador fluorescente Fluo-3-acetoximetil éster 4 pM (Fluo-3 AM, Molecular Probes,
Eugene, OR) y se incubd durante 1 hora a 37°C. Después se aspird el medio que
contenia el colorante, se reemplazé por medio nuevo (sin Fluo-3 AM) y las células
se incubaron durante 10 minutos a 37'0.'Las células después se lavaron 3 veces y
se incubaron durante 10 minutos a 37°C en 100 ul de tampdn 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, MgCl; 1,1 mM, glucosa 11 mM y HEPES 20 mM (pH 7.4)). Se afladieron
50 ul de compuesto (concentracion final en el ensayo 1x10-11 — 1x105 M) y las
placas se incubaron durante 10 minutos a 37°C. Las placas después se pusleron 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 |aser de argén de 6 vatios. Las células se activaron afiadiendo 50 ul de
acetilcolina (concentracién final 0,1-10 nM), preparada en tampon que contenla
BSA al 0,1%, a una velocidad de 50 ul/seg. La movilizacién de calcio, controlada
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como un cambio en la concentracién citosdlica de calcio, se midié como un cambio
en la intensidad de emisidn de 588 nm. El cambio en la Intensidad de emision esta
relacionado directamente con los niveles cltosdlicoa de calclo. La fluorescencia eml-
tida de los 96 pocillos se mide simultdneamente usando una camara CCD enfriada.
Los puntos de datos se recogen cada segundo. Estos datos después ae representa-
ron y se analizaron usando el software GraphPad PRISM.

Broncodilatacién inducida por metacolina

La capacidad de respuesta de las vias respiratorias a metacolina se deter-
mind en ratones BalbC despierios, no encemrados (7 = 68 en cada grupo). Se usd
pretismografla barométrica para medir los aumentos de las pausas (Penh), una
medida sin unidades que, como se ha demostrado, ae correlaciona con los cambios
en la resistencia de las vias respiratorias que se producen durante la exposicion
bronquial a metacolina. Los ratones se pretrataron con 50 ul de compuesto (0,003-
10 pg/ratén) en 50 ul de vehiculo (DMSO al 10%) por via intranasal, y después se
pusieron en la cAmara de pletismografia. Una vez en la cdmanra, los ratones se de-
jaron equilibrar durante 10 minutos antes de tomar una medicién Penh Iniclal duran-
te 5 minutos. Los ratones después se expusieron a un aerosol de metacolina (10
mg/ml) durante 2 minutos. Penh se registrd de manera continua durante 7 minutos
desde el comienzo de la administraciéon del aerosol de metacolina, y continuando 5
minutos posteriormente. Los datos para cada ratén 8@ analizaron y se represenia-
ron usando el software GraphPad PRISM.

Todas las publicaciones, incluyendo aunque sin limitacién las patentes y so-
licitudes de patente, citadas en esta memoria descriptiva se incorporan en este do-
cumento como referencia como si se indicara que cada publicacién individual se
incorpora especifica e individuaiments como referencia en este documento como si
se explicara con detalle.

La descripcién anterior describe con detalle la invencion incluyendo las rea-
lizaciones preferidas de la misma. Las modificaclones y mejoras de las realizacio-
nes descritas especlficamente en este documento eatan dentro del alkcance de las
siguientes reivindicaciones. Se cree que un especisalista en la técnica puede, sin
mayor elaboracion, usando la descripcidn anterior, utilizar la presente invencién en
toda su extensién. Por lo tanto, los Ejemplos de este documento deben considerar-
se simplemente ilustrativos y no deben considerarse de manera alguna una limita-
cion del alcance de la presente invencién. Las realizaciones de la invencién en las
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que se reivindica una propiedad o privilegio exclusivo se definen de la siguiente
manera.
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REIVINDICACIONES
1. Un compuesto de formula | como se indica a continuacién:
4N /C] .
\n/ N |~
R3 T 0 : R
YT x R1 z 0

en la que

nes0d1;

cuando X es nitrdgeno u oxigeno, Y no es nada;

cuando Y es nitrbgeno u oxigeno, X no es nada,;

T es un grupo sulfonilo (SO;) o carbonilo (CO);

cuando T=CO, X es oxigeno o nitrégeno;

Z se selecclona entre el grupo compuesto por halo, CF;COOQ", mesilato, to-
silato, o cualquier otro contraién famacéuticamente aceptable;

R1 se selecciona entre el grupo compuesto por alquilo C,-Cy ramificado o no
ramificado, cicloalquilo C3-C,, cicloalquil C3-Ca-alquillo inferior, alqueniio C5-C,, fenilo
no sustituido o sustituido, o fenil no sustituido o sustituido-alquilo inferior Cy-Cs;
donde, cuando estd sustituido, un grupo esta sustituido con uno o maés radicales
seleccionados entre el grupo compuesto por alcoxi C4-Cs, halo, hidroxi, amino, cia-
no, trifluorometilo, alquile C,-C, ramificado o no ramificado, cicloalquilo CyCs, Ci-
cloalquil C3-Ce-alquilo inferior, fenilo y fenil-alquilo Inferior C,-Cs.

R2 se selecciona entre el grupo compuesto por alquilo C4-Cy ramificado o no
ramificado, cicloalquilo Cy-Cj, cicloalqull Cy-Cy-alquilo Inferior, fenilo no sustituido o
sustituido, o fenil no sustituido o sustituido-aiquilo Iinferior C,-Cs; donde, cuando esta
sustituido, un grupo esté sustituido con uno o més radicales seleccionados entre el
grupo compuesto por alcoxi C4-C,, halo, hidroxi, amino, clano, trifluorometilo, alquilo
C-Cs ramificado o no ramificado, cicloaliquilo C5-C; y cicloalquil Cs-Ce-alquilo infe-
rior y anillos heterociclicos;

R3 se selacciona entre el grupo compuesto por uno de los sigulentes grupos
no sustituidos o sustituidos: fenilo, fenil-alquilo inferior C,-C,, tiofenilo, tiofenil-alquilo
inferior C4-Cs, furanilo, furanil-alquilo Inferior C,-C,, piridinilo, piridinil-alquilo inferior
C;-Cq, imidazolilo, imidazolil-alquilo inferior C1-Cs, naftilo, naftil-alquilo inferior C,-Ce,
quinolinilo, quinolinil-alqullo inferior C4-C,, indolilo, indolil-alquilo inferlor C,-Ce, ben-
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zotiofenilo, benzotiofenil-alquilo Inferior C-Cs, benzofuranilo, benzofuranil-alquilo
inferior C4-C,, benzoimidazollio, benzoimidazolil-alquilo Inferior c,-b.. alqulio C4-Cy
ramificado o no ramificado, cicloalquilo Cy-C,, cicloalquil Cy-Ce-alquilo inferior Cy-Cs,
o alquenilo C3-Cy; donde, cuando esta sustituido, un grupo esta sustituido con uno o
més radicales seleccionados entre el grupo compuesto por alcoxi C4-C,, fanoxi, fe-
nil-alcoxi C1-C,, halo, hidroxi, amino, ciano, trifluorometilo, metilenodioxi, etileno-
dioxi, propilenodioxi, butilenodioxi, alquilo C,-C3 ramificado o no ramificado, cicloal-
quilo Cy-C,, cicloalquil Cy-Cg-alquilo Inferior, fenlio, fenil-alquilo inferior C4-C,, tiofeni-
lo, tiofenil-alquilo inferlor C4-C,, furanilo, furanil-alqullo inferior C(-C,, piridinilo, piri-
dinil-alquilo infarior C,-Ca, naftilo, naftil-aiquilo Inferior C,-C,, quinolinilo, quinolinil-
alquilo inferior C;-C,, indolilo, indolil-alquile inferior C,-Cs, benzotiofenllo, benzotio-
fenil-alquilo inferior C4-Cs, benzofuranilo, benzofuranil-aiqullo inferior C,-C3, COOH,
COR6, COOR6, CONHR6, CON(R6)2, COG, NHR6, N(R6)2, G, OCORS,
OCONHRGE, NHCORS6, N(RB)CORS, NHCOORE y NHCONHRS,;

R4 se selecciona entre el grupo compuesto por alquilo C4+-Cp ramificado o no
ramificado, cicloalquilo Cs-C; 0 cicloalquil Cy-Ce-alquillo inferior.

2. Un compuesto de acuerdo con la reivindicacién 1 seleccionado entre el gru-
po compuesto por:
nes061;

cuando X es nitrégeno u oxigeno, Y no s nada;

cuando Y es nitrégeno u oxigeno, X no es nada;

T es un grupo sulfonilo (SO;) o carbonilo (CO);

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

R1 se selecciona entre el grupo compuesto por alquilo C,-C, ramificado o no
ramificado, cicloalquilo C3-C,, cicloalquil Cs-Cg-alquilo inferior, alqueniio C3-Cs, fenilo
sustituido o no sustituido o fenil no sustituido o sustituido-alquilo inferior C,-C,, don-
de, cuando estd sustituido, un grupo esté sustituido con uno 0 més radicales selec-
cionados entre el grupo compuesto por alcoxi Cy-Cy, halo, hidroxl, amino, ciano, tri-
fluorometilo, alquilo C,-C, ramificado o no ramificado, cicloalquilo Cy-Cs, cicloaiquil
Cy-Ce-alquilo inferior, fenilo y fenil-alquilo inferlor C4-Cs;

R2 se selecciona entre el grupo compuesto por alquilo C,-C, ramificado o no
ramificado, cicloalquilo Cy-C,, cicloalquil Cs-Ce-alquilo inferior, fenilo no sustituido o
sustituido, o fenil no sustituido o sustituido-alquilo inferior C,4-C,; donde, cuando esta
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sustituido, un grupo esta sustituido con uno o mas radicales seleccionados entre el
grupo compuesto por alcoxl C,-C,, halo, hidroxi, amino, clano, trifluorometilo, alquilo
C;-C; ramificado o no ramificado, cicloalquilo Cy-C, y cicloalquil Cy-Cy-alqullo Infe-
rior y anillos heterociclicos;

R3 se selecciona entre el grupo compuesto por uno de {os siguientes grupos
no sustituidos o sustituidos: fenllo, fenil-alquilo inferior C,-C,, tiofenilo, tiofenil-alquilo
Infarior C4-C,, furanilo, furanil-alquilo inferior C,-Cs, piridinilo, piridinil-alquilo inferior
C1-Cs. imidazolilo, imidazolil-alquilo inferior C1-C,, naftilo, naftil-alquilo Inferior C,-Cs,
quinolintio, quinolinil-alquilo inferior C,-C,, indolilo, indolil-alquilo inferior C,-Ce, ben-
zotiofenilo, benzotiofenil-alquilo inferior C,-Cs, benzofuranilo, benzofuranil-alquilo
inferior C,-C,, benzoimidazolilo, benzoimidazolil-alquilo inferior C,-C,, alquilo C,-Cy
ramificado o no ramificado, cicloalquilo Cy-Cs, clcloalquil Cy-Cg-alquilo inferior C;-C,,
o alquenilo Cy-Cs; donde, cuando esta sustituido, un grupo estd sustituido con uno o
mas radicales seleccionados entre el grupo compuesto por alcoxi C4-Cs, fenoxi, fe-
nil-alcoxi C4-Cy, halo, hidroxi, amino, ciano, triflucrometilo, metilenodioxi, etileno-
dioxi, propilenodioxi, butilenodioxi, alquilo C-Cy ramificado o no ramificado, cicloal-
quilo Cy-C;, cicloalquil Ca-Ce-alquilo inferior, fenilo, fenil-alquilo inferior C-C,, ticfeni-
lo, tiofenil-alquilo inferior C4-C,, furanilo, furanil-alquilo inferior C-C,, piridinilo, piri-
dinil-alquilo inferior C;-Cs, naftilo, naftil-alquilo inferior C4-Cs, quinolinfio, quinolinil-
alquilo inferior C;-C,, Indolilo, Indolil-alqullo inferior C,-Cs, benzotiofenlio, benzotio-
fenil-alquilo inferlor C;-Cs, benzofuranilo, benzofuranil-aiquilo inferior C,-Cs, COOH,
CORB, COOR6, CONHR6, CON(R8)2, COG, NHRB, N(R6)2, G, OCORS,
OCONHRBS, NHCORS, N(R6)COR6, NHCOORE y NHCONHRG;

R4 se selecciona entre el grupo compuesato por alquilo C-C, remificado o no
ramificado, cicloalquilo C3-C, 0 cicloalquil Cs-Ce-alquilo inferior;

0 una sal farmacéuticamente aceptable del mismo.

3. Un compuesto de acuerdo con ia relvindicacién 1, selecclonado entre el
grupo compuesto por:
nes061,;

cuando X es nitrégeno u oxigeno, Y no es nada;
cuando Y es nitrégeno u oxigeno, X no es8 nada;
T es un grupo sulfonllo (S0,) o carbonilo (CO);
cuando T=CO, X es oxigeno o nitrdgeno;
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Z se selecciona entre el grupo compuesto por halo, CFsCOO", mesliato, to-
silato, 0 cualquier otro contraién farmacéuticamente aceptable;

R1 se selecciona entre el grupo compuesto por alquilo C,-C, ramificado o no
ramificado, cicloalquilo C3-C,, cicloalquil C3-Cs-alquilo inferior, alquenilo C3-C,, fenilo
sustituido o no sustituido o fenil no sustituido o sustituldo-alquilo inferior C,-C5; don-
de, cuando esta sustituido, un grupo esta sustituido con uno o més radicales selec-
cionados entre el grupo compuesto por alcoxi C,-Cg, halo, hidrox, amino, clano, tri-
fluorometilo, alquilo C,-Cs ramificado o no ramificado, cicloalquilo C3-Cs, clcloalquil
Cs-Cs-alquilo inferior, fenilo y fenll-aiquilo Inferior C,-Cs;

R2 gse selecciona entre el grupo compuesto por alquilo C,-C, ramificade o no
ramificado, cicloalquilo Cy-Cs, cicloalquil Cs-Cy-alquilo inferior, fenllo no sustituido o
sustituido, o fenil no sustituldo o sustituido-alquilo inferior C-C,; donde, cuando esté
sustituido, un grupo estd sustituido con uno o més radicales seleccionados entre el
grupo compuesto por alcox| C-C, halo, hidroxi, amino, clano, trifluorometilo, alquilo
C-Cs ramificado o no ramificado, cicloalquilo Cy-Cy v cicloakyuil Cy-Cs-glquilo Infe-
rior y anillos heterociclicos;

R3 se selecciona entre el grupo compuesto por uno de los siguientes grupos
no sustituldos o sustituidos: fenilo, fenil-alquilo inferior C-C,, ticfenilo, tiofenil-alquilo
inferior C4-Cs, furanilo, furanil-alquilo inferior C,-Cs, piridinilo, piridinil-aiqullo Inferior
C-Cs, imidazolilo, imidazolil-alquilo inferior C-Cs, nafiilo, nafiil-alquilo Inferior C,-C,,
quinolinilo, quinclinil-alquilo inferior C4-Cs, indolllo, indolil-alquilo inferior C4-C,, ben-
zotiofenilo, benzotiofenil-alquilo inferior C,-Cs, benzofuranilo, benzofuranil-alquilo
inferior C4-Cs, benzoimidazolilo, benzoimidazolil-alquilo inferior C,-C,, alquilo C,-Cy
ramificado o no ramificado, cicloalquilo Cy-Cs, cicloalqull Cs-Ce-alquilo inferior C,-Cg,
o alquenilo C3-C,; donde, cuando esté sustituido, un grupo estd sustituido con uno o
més radicales seleccionados entre el grupo compuesto por alcoxi C-Cs, fenoxl, fe-
nil-alcoxi C;-Cy, halo, hidroxl, amino, ciano, trifluorometilo, metilenodioxi, etileno-
dioxi, propilenodioxi, butilenodioxi, alquilo C,-Cs ramificado o no ramificado, cicloal-
quilo C3-Cs, cicloalquil Cy-Cy-alquilo inferior, fenilo, fenll-alquilo inferior C;-Cs, tiofeni-
lo, tiofenil-alquilo inferior C4-Cs, furanilo, furanil-alquilo inferlor C,-Cs, piridinilo, piri-
dinil-alquilo inferior C,-Cs, nattilo, nattil-alquilo inferior C4+-Cs, quinolinilo, quinolinil-
alqullo inferior C,-Cs, indolilo, indolil-alquilo inferior C,-C,, benzotiofenilo, benzotio-
fenii-alquilo inferior C,-C,, benzofuranilo, benzofuranil-alquilo inferior C,-Cy, COOH,
COR8, COOR6, CONHR6, CON(R6)2, COG, NHR6, N(R6)2, G, OCOR6,
OCONHRS, NHCORS, N{R6)CORS8, NHCOORS6 y NHCONHRE;
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R4 se selecciona entre el grupo compuesto por alquilo C4-C5 ramificado o no
ramificado, cicloalquilo Cx-C; 0 cicloalqull Cs-Cy-alqullo inferior;
o una sal farmacéuticamente aceptable del mismo.

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

frifluoroacetato de N-{(3S)-1-{3,4-bis(mefiloxi)fenilimetil}-1-metil-3-piperidinioll)-N-
{I(4{[(2,2,2-triflucroetil)sulfoniljoxi}fenil)aminojcarbonif}-L-tirosinamida;
trifluoroacetato de N-{(3S)-1-{I3,4-bis(metiloxi)feniljmetil}-1-metil-3-piperidinioil)-N-
{[(4{I(5-metll-2-tienHl)sulfonilloxifenil)aminojcarbonif}-L-tirosinamida;
trifluoroacetato de N-((3S)-1-{I3,4-bis(metiloxi)feniljmetil}-1-metil-3-piperidinioil)-N-
{{{(4-{[(4-metil-2-tienil)sulfonilJoxi}fenil)amino)jcarbonil}-L-tirosinamida;
trifluoroacetato de N-((3S)-1-{]3,4-bis(metiloxi)feniljmetil}-1-metil-3-piperidinioil)-N-
[{{4-[(8-quinolinilsulfonil)oxiJfenil}amino)carbonil}-L-tirosinamida;

trifluoroacetato de N-((3S)-1-{]3,4-bis(metiloxi)feniljmetil}-1-metil-3-piperidinioil)}-N-
{{I4-({13.4-bis(metiloxi)fenljsulfonifjoxi)fenillamino}carbonil)-L-irosinamida;
trifluoroacetato de N-{(3S)-1-{I3,4-bis(metiloxi}feniljmetil}-1-metil-3-piperidinioil)}-N-
{l{(4-{[(2-bromcfenil)sulfonifloxi}fenil)aminc]carbonif}-L-tirosinamida;

trifluoroacetato de N-((3S)-1-{I3,4-bis{metiloxi)feniljmetil}-1-metil-3-piperidinioil)}-N-
{I(4{I(4-fluorofenil)sulfoniljoxi}eniljamina]carbonil}-L-tirosinamida;

trifluoroacetato de N-((3S5)-1-{]3,4-bis{metiloxi)feniljmetil}-1-metil-3-piperidinioil)-N-
[({4-[(fenilsulfonil)oxijfenilfamino)carbonil}-L-tirosinamida;

trifluoroacetato de N-((3S)-1-{]3,4-bis{(metiloxi)feniljmetil}-1-metil-3-piperdinioll)-N-
{{(4{I(5-bromo-2-tienil)sulfonilloxi}feniljaminojcarbonil}-L-tirosinamida;
trifluoroacetato de N-((3S)-1-{I3,4-bis(metiloxi)feniimetil}-1-metil-3-piperidinioll}-N-
[({4-[(3-tienllsuffonil)oxiJfeniljamino)carbonil}-L-tirosinamida;

triflucroacetato de N{(3S)-1-{1,3-benzodioxol-5-iimetil)- 1-metil-3-piperidinicil- N-{[(4-
{[(2,5-dimetil-3-tienll)sulfoniljoxi}fenil)amino]carbonil}-L-tirosinamida;
trifluoroacetato de N{(35)-1<{1,3-benzodioxol-5-iimetil)-1-metil-3-piperidinioll}-N-{(4-
{[(2,2,2-trifluoroetil)sulfoniljoxi}enil)aminojcarbonil}-L-tirosinamida;

triflucroacetato de N-{(3S)-1<{1,3-benzodioxol-5-iimetil)-1-metil-3-piperidinloill-N-{[(4-
{[(5-metil-2-tienil)sulfonilloxi}fenil)amino]carbonil}-L-irosinamida;

trifluoroacetato de N-[(3S)-1-{1,3-benzodioxol-5-Himetil)-1-metil-3-piperidinioil]-N-{{(4-
{I{4-metil-2-tienil)sulfoniljoxi}fenil)amino]carbonil}-L-tirogsinamida;

AN
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frifluoroacetato de N-[(3S)-1-{1,3-benzodioxol-5-limetil}-1-metil-3-piperidinioil}- N-{(4-
{[{5-cloro-2-tienil)sulfoniljoxi}fenil)amino]carbonil}-L-tirosinamida;

trifluoroacetato de N-[(35)-1-{1,3-benzodioxol-5-iimetil}-1-metll-3-piperidinioll}-N-[({4-
[(metilsulfonil)oxiffeniljamino)carbonil}-L-tirosinamida;

trifluoroacetato de N-(3S5)-1-(1,3-benzodioxol-5-ilmetil)-1-metil-3-piperidinioil}-N-[({4-
[(propilsulfonil)oxilfeniljamino)carbonil}-L-tirosinamida;

trifluorcacetato de N-{{I4-({T2-(acetilamino)}-4-metil-1,3-azol-5-
ilsulfoniljoxi)fenillamino)}carbonil)-N-{(3S)-1-(1,3-benzodioxol-5-iimetil)-1-metil-3-
piperidinioil}-L-tirosinamida;

trifluoroacetato de N-{(35)-1-(1,3-benzodioxol-5-iimetil)-1-metil-3-piperidinioll}-N-({l4-
({J4-(feniisulfonil)-2-tienilsutfoniljoxi)feniljamino}carbonil)}-L-tirosinamida;
trifluorcacetato de N-[(3S)-1-(1,3-banzodioxol-5-limetil)-1-metil-3-piperidinioil}-N-{I(4-
{l(5-cloro-2,1,3-benzoxadiazol-4-ll)sulfonilloxi}{eniljamincjcarbonil}-L-tircsinamida;
trifluoroacetato de N-[(38)-1-(1,3-benzodioxol-5-iimetil)-1-metil-3-piperidinloil}-N-[({4-
[(2-naftaleniisulfonil)oxiffenifflamino)carbonil}-L-tirosinamida;

trifluoroacetato de N-(3S)-1-(1,3-benzodioxol-5-imetil)-1-metil-3-piperidiniol}-N-{I(4-
{I(2,2,2-trifluoroetil)sulfoniljoxi}fenil}aminojcarbonil}-L-tirosinamida;

trifluoroacetato de N-{(3S)-1-[(4-fluorofenil)metil}-1-metil-3-piperidinioll}-N-{{(4-{I(5-
metil-2-tienil)sulfonifjoxi}fenil)aminojcarbonil}-L-tirosinamida;

frifluoroacetato de N-{(3S)-1-[(4-fluorofenil)metil}-1-metil-3-piperidinioil}-N-{[{4-{I(4-
metil-2-tienil)sulfoniljoxi}fenillamino]carbonil}-L-tirosinamida;

trifluoroacetato de N-{[(4-{[(4-cianofenll)sulfoniljoxi}fenil)aminojcarbonil}-N-{(3S)-1-
[(4-fluorofenil)metill-1-metil-3-piperidinioil}-L-tirosinamida;

trifluoroacetato de N-{{3S)-1-{{4-fluorofenil)metil}-1-metil-3-piperidinioil}-N-{{[4-({I4-
(trifluorometil)fenil]sulfonifjoxi)feniljamino}carbonil)-L-tirosinamida;

triflucrcacetato de N-{(3S)-1-[(4-fluorofenil)metil}- 1-metil-3-plperidinioll}-N-{{I4-({[5-
(3-isoxazolil)-2-tienil}sulfoniloxi)feniljlemino}carbonil)-L-tirosinamida;
trifluoroacetato de N-{(3S)-1-[(4-fluorofenil)metil]-1-metil-3-piperidinioil}-N-{I(4-{I(3-
fluorofenil)sulfoniljoxi}fenil)amino]carbonil}-L-tirosinamida;

trifluorcacetato de  N-{(3S)-1-[(4-flucrofenil)metil}-1-metil-3-piperidinioil}-N-{(4-
{I(1,3,5-trimetil-1H-pirazol4-il)suffoniljoxi}fenil)amino]jcarbonil}-L-tirosinamida,
trifluorcacetato de N-{(3S5)-1{(4-fluorofenil)metil}-1-metil-3-piperidinioil}-N-{[(4-{(5-
metil-4-isoxazolil)sulfoniljoxi}fenil)amino]carbonil}-L-tirosinamida;

trifluoroacetato de N-{[{4-{I(3,5-dimetil-4-Isoxazolil)sulfoniljoxi}fenil)amino]carbonil}-
N-{(3S)-1-[(4-fluorofenil)metil}-1-metil-3-piperidinici}-L-tirosinamida;
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frifluorcacetato de N-{I(4-{I(2,4-diclorofenil)sulfoniijoxd}fenil)aminajcarbonil}-N{(3S)-
1-[(4-fluorofenil)metil}-1-metll-3-piperidinioil}-L-tirosinamida;

trifluoroacetato de N-{(3S5)-1{(4-fluorofenil)metil}-1-metil-3-piperidinioil}-N-I({4-[({4-
[(triflucrometil)oxilfenil}sulfonil)oxijfeniflamino)carbonif]-L-tirosinamida;
trifluoroacetato de A-{(3S)-1-{(4-fluorofenil)metil]-1-metil-3-piperidinioil}-N-{I(4-{(1-
metil-1H-imidazol-4-il)sulfoniljoxi}fenit)aminojcarbonil}-L-tircsinamida;
trifluoroacetato de N-{({4-{(ciclohexilcarbonil)oxilfenillamino)carbonil-N-{{35)-1{(4-
fluorofenil)metil}-1-metil-3-piperidinioil}-L-tirosinamida,;

trifluoroacetato de N-[(3S)-1<{1,3-benzodioxol-5-iimetil)-1-metil-3-piperidinioil}-N-[{{4-
[(ciclohexilcarboniljoxilfenillamino)carbonil}-L-tirosinamida;

trifluvorcacetato de  A{(3S)-1-[(4-clorofenil)metil}-1-metil-3-piperidinioil}-N-[({4-
[(ciclohexilcarbonil)oxijfenijamino)carbonil}-L-tirosinamida;

triflucroacetato de  N-{(3S)-1-[(3-clorofenil)metil}-1-metil-3-piperidinioil}-N-[({4-
[(ciclohexlicarbonil)oxi]feniljamino)carbonil]-L-tirosinamida;

trifluoroacetato de N-((3S)-1-{]3,4-bis(metiloxi)fenilimetil}-1-metll-3-piperidinioil)-N-
[({4-[(ciclohexilcarbonil)oxilfeniffamino)carbonil}-L-tirosinamida;

trifluorcacetato de N-{(3S)-1-[(3-hidroxifenil)metil}-1-metil-3-piperidinioll}-N-[({4-[(2-
metilpropanoll)oxilfeniljamino)carbonil}-L-tirosinamida;

triflucroacetatc de N-{(3S)-1-[(3-clorofenil)metil}-1-metil-3-piperidinioil}-N-[({4-{(2-
metilpropancil)oxiffeniljamino)carbonil}-L-tirosinamida;

triflucroacetato de N-{(3S)-1-[(4-clorofenil)metil}-1-metil-3-piperidinioil}-N-[({4-](2-
metilpropanociljoxilfenifjaminojcarbonil}-L-tirosinamida;

trifluoroacetato de N-[(3S)-1-{1,3-benzodioxol-5-limetil)-1-metil-3-piperidinioil}-N-{[(4-
{I{1-metiletil)amino]sulfonil}fenil)amino]carbonil}-L-tirosinamida;

trifluoroacetato de N-{(3S)-1-etil-1-[(3-hidroxifenil)metil}-3-pirrolidinioil}-N-{I(4-{[(1-
metiletil)Jaminolsulfonil}fenil)amino]carbonil}-L-tirosinamida;

0 cualiquier otra sal famacéuticaments aceptable.

5. Un compuesto de acuerdo con la relvindicacién 1 seleccionado entre el gru-
po compuesto por:

trifluoroacetato de N-((3S)-1-{]3,4-bis{metiloxi)feniljmetil}-1-metil-3-piperidinioil)}-N-
{l(4-I(2,5-dimetil-3-tienil)sulfoniljoxi}fenil)aminojcarbonil}-L-tirosinamida;
trifluoroacetato de N-{(3S)-1-{3,4-bis(metiloxi)feniimetil}-1-metil-3-piperidinioil)-N-
{l(4<{[(2,5-dimetil-3-tienil)sulfoniljoxi}fenil)amino]carbonil}-L-tircsinamida;
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trifluorcacetato de N-((3S5)-1-{13,4-bis(metiloxi)fenillmetil}-1-metil-3-piperidinioil)}-N-
{I(4-{I(1-metlletil)sulfoniljoxi}fenil)aminojcarbonil}-L-tirosinamida;
trifluorcacetato de N-[(3S)-1-(1,3-benzodioxol-5-iimetil)-1-metii-3-piperidinioit}-N-{(4-
{I(6-cloro-3-metil-1-benzotien-2-il)sulfonilloxi}fenil)amino]carbonil}-L-tircsinamida;
trifluorocacetato de N-{{(4-{[(2,5-dimetll-3-tlenll)sulfoniljoxi}fenil)amino]carbonil}-N-
{(3S)-1-{(4-fluorofenil)metil]- 1-metil-3-piperidinioil}-L-tirosinamida;
trifluoroacetato de N-{(3S)-1-{(4-fluorofenil)metil}-1-metil-3-piperidinioil}-N-{I(4-{I(1-
metiletil)sulfonilloxi}feniljamino]carbonil}-L-tirosinamida;
trifluoroacetato de N-{(3S)-1-[{4-fluorofenil)metil}-1-metil-3-piperidinioil}-N-{I(4-{I(1-
metiletil)sulfoniljoxi}feniljamino]carbonil}-L-tirosinamida;
{rifluoroacetato de N-{(3S)-1-{(3-hidroxifenil)metif}-1-metil-3-piperidinioil}-N-{[(4-{I(1-
metiletil)amino]sulfonil}fenil)aminojcarbonil}-L-tirosinamida

o cualquier otra sal farmacéuticamente aceptable, o forma distinta de sal de
los mismos.

8. Una composicion farmacéutica para el tratamlento de enfermedades media-
das por el receptor muscarinico de acetilcolina, que comprende un compuesto de
acuerdo con la reivindicacién 1 y un vehlculo farmacéuticamente aceptable del mis-
mo.

7. Una composicion farmacéutica para el tratamiento de enfermedades media-
das por el receptor muscarinico de acetiicolina, que comprende un compuesto de
acuerdo con la reivindicacién 1 y un vehiculo farmacéuticamente aceptable del mis-
mo.

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

9. Un método de tratamiento de una enfermedad mediada por el receptor mus-
carinico de acetilcoling, donde la acstilcolina se une a dicho receptor, que com-
prende adminisirar una cantidad segura y eficaz de un compuesto de acuerdo con
la reivindicacion 1.
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10. Un método de acuerdo con la reivindicacion 8, en el que la enfermedad se
selecciona entre el grupo compuesto por enfermedad pulmonar obstructiva crénica,
bronquitis cronica, asma, obstruccién respiratoria crénica, fibrosis pulmonar, enfi-
sema pulmonar y rinitis alérgica.

11.  Un método de acuerdo con la relvindicacién 9, en el que la administracion se
realiza por inhalacion a través de la boca o la nariz.

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

13. Un método de acuerdo con la relvindicacién 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.

14. Un método de acuerdo con la reivindicaciéon 12, en el que el compuesto tie-
ne una duracién de accién de 24 horas o méas.

15.  Un método de acuerdo con la relvindicacién 13, en el que el compuesto tie-
ne una duracién de accién 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.
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3. Further obgervations, f necessary:
The person shown in Box'r has been deleted from the record of this application.

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

E the recsiving Office . m the designated Offices concemed
@ the International Sesrching Authority D the elected Offiass cancemed
[[] whe imermationat Priieminary Examining Authority [(] ather:
The international Bureau of WIPO Authorized officar
34, chamin des Colombeties Kishan SINGH RAM
1211 Ganova 20, Switzeriand
Facsimlie Na. (41-22) 338.87.40 Telaphons No. (41-22) 338 84S0

Form PCT/8/306 (March 1864) 008803474




PATENT COOPERATION TREATY

PCT

NOTIFICATION OF THE RECORDING

From the INTERNATIONAL BUREAU

PCT/US2004/040668 %

o\

Tea:

SIMON, Soma, G.
GlaxoSmithKline

OF A CHANGE Corporate Intellectual Property,
uw 2220
{PCT Rule 92bis.1 and o
Administrative Instructions, Section 422) |7, s;m.;;gu Road
King of Prussia, PA 19406-0939
Dste of mailing {dey/maonthvyear) United States of America
20 September 2005 {20.09.2005)
Appiieant’s or agent's file reforonce
PUG0604 IMPORTANT NOTIFICATION
nternstionat appication No. intarnational filing date (day/monthivear)
PCT/US2004/040668 December 2004 (03.12.2004)
1. The foltowing Indications appesared on record conceming:
E(] the spplicam @ the Inventor D the agemt D the common regresentitive
Nams and Address Stats ol Natlonality Sty gl'hidnnu
T S o ue
09 Sweadsla oa —
King of Prussia, PA 19406 Telophone No.
United States of America
" Facsimila No.
[ Telaprimer No.

2. The International Bureau hareby notlfias the spplizant thet the following changs hes beon recorded concarning:
D the person D thes rame D the address D the nationality D the rmaidence

Nama and Address

3. Further obsarvations, if necasss
The

4, A copy of this notiflcation has besn sent to:
B] the recelving Office
E(] the Intarnational Searching Authorlty
E] the Intemational Preliminary Examining Authority

CN us

State of Nationallty State of Resldenca

[ Talephons No.

[“Facaimila Na.

Teleprinter No.

person shown in Buurrhu been deleted from the record of this application.

E the designatad Offices concernad
[[] the elocted Ofows cancemed

The international Bureau of WIPO Autharised offioar
34, chamin des Colombattes Kishan SINGH RAM
1211 Geneva 20, Switseriand
Facsimile No. {41-22) 338.87.40 Talaphaona No. (41-22) 338 8450
Form PCTABSNN (March 1954) 00OB03471




PATENT COOPERATION TREATY

PCT

NOTIFICATION OF THE RECORDING
OF A CHANGE

{PCT Rule 92bls.1 and

From the INTERNATIONAL BUREAU

To:

SIMON, Soma, G.
GlaxoSmithKline

Corporate Intellectual Property,
UW 2220

Administrative Instructions, Section 422) :‘g Ssv;:::e";;;d Road
King of Prussia, PA 19408-0939

Date of malling (dsy/month/yesr) United States of America

20 Senrember 2005 (20.09.2005) S
Applimnt's or agont’s fils reference

PUG0604 IMPORTANT NOTIFICATION
international application No. intarnational filing dete (day/month/year)

PCT/US2004/040668 03 December 2004 {03.12.2004)

PCT/US2004/040668 /g

qV

1. Tha follawing indicstions sppesred on record concerning:

E the applicamt the inventor D the agent D the common repressntative
Nsmse and Address State of Nlﬂnﬂ'ﬁ Stuts noy
'1%5“50' ?rf \ hflA' Ille Road us os
orlegev
Collogeville, PA 19428 [ Yeiaphone No.
United States of Amarica
Facsimile No.
- -
Teleprimter Na.

“ The International Bureau hersby ﬂn I ango has besn conceming:

E:I the person D the name D the sddress D the nstionalhity D the residence
Namae and Address State of Nationallty State of Ragkience
us us
Yalaphone No.
" Facsimlle No.
- Talapinter No.

31 Further observations, if neceasa

The person shown in Box [ has been deleted from the record of this applicstion.

4. A copy of thia notiflcation has been sent to:
B] the receiving Office
E(] the Intemational Searching Authority
E] the Intarnational Preliminary Examining Authority

[X] the designatad Offices conoemed
[7] the stectsd Otfiows concerned

[] other:

Authorizad offloer

The Internstional Bursau of WIPO
3A, chemin des Colombattes
1211 QGenwva 10, Switzeriand

Facsimlie No. (41-22) 338.87.40 Talephonas No. (41-22) 338 8450
Form PCTNB/308 (March 1884) 005803483

Kishan SINGH RAM




] PCT/US2004/040868 f
PATENT COOPERATION TREATY ﬁ

From the INTERNATIONAL BUREAU qu
PCT Ta:
NOTIFICATION OF THE RECORDING g',?f:;ms:h",:,nf
OF A CHANGE Corporats Intellectual Property,
uw 2220
{PCT Rule 82bis.1 and
Administrative Instructions, Saction 422) ;ﬂa!‘:ﬂ::d:sl;;d Road
King of Prussis, PA 19408-0939
Data of mafling (day/month/ysar) United States of Amaerica
20 September 2005 (20.09.2005) - "
Applicant's or apare’s file reforence
PUG0G04 IMPORTANT NOTIFICATION
Intsrnmional applisstion No. intamnational filing date {dey/monthiysar)
PCTAIS2004/040668 03 Decermnber 2004 {03.12.2004)
1. The following indications appeared on recard concaming:
@ the spplicent E tha inventor D the agent D the common repressntative
Nams snd Addrezs Siata of Nstionality State pidiegldence
ooRE Mt L2 o ue
oul ckson
1250 South Collegevilie Road #lephone Ne.
Collegeville, PA
Unitad Ststes of Americe Facaimile No.
Teleprinter No.

z. The Innrnmnnll Bureau hersby notfiss the applicant ﬂm Iht hllowln. change hu hﬁn unrdod mnumlnl

D the person D the name D the address D the nationality D the residence

Name snd Address State of Natonsiity | State of Residence |
Us Us
Talsphane No.
[ Facsimils No.
Telsprinter Ho.
3. Further pbservatons, ¥ necessary
. The applicant shown In Box | has been deleted from the record of this applicant.
4. A copy of this notificstion has been sem t:
IE the receiving Office m the designated Officas concemed
[X] e international Searating Authortty [[] e stected Offices conoernad
D the Imternational Preliminary Examining Authority D other:
The International Bureau of WIPO Authorized offlcer
34, chemin des Colombettas Kishan SINGH RAM
1211 Genave 20, Switzertand .
Facsimlle No. {41-22) 338.87.40 Telephone No. {41-22) 338 8450

Form PCTAB/308 {March 1884) 006803467
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(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOFERATION TREATY (PCT)

(19) World Inteliectual Property Organization £

International Burean

(43) International Publication Date
23 June 2005 (23.06.2005)

(10) International Publication Number,

WO 2005/055941 A3

(51} Intornational Patent ClassifNention s

(84) Designated States (unlexy otherwise Indicased. for

A61K 31/445,
oD 211/56

(21) Internationel Applicstion Number:

PCTAUS2004/040668

(22) Intcroations] Flling Dule:

/

GM. KR, LS, MW, MZ, NA, SD, S1, 87, TZ, UG, ZM,
7.W), Boraslan (AM, AZ, BY, KG, KZ, MD, RU, T1, T™),
Buropean (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IR, IS, IT, LT, LU, MC, NL, PL, PT, RO,
SE, S, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, ON,
GQ, GW, ML, MR, NE, SN, TD, TG).

3 Docember 2004 (13.122009)  pectarations under Rake 4.17:
— as io applicant’s entitlenent to apply for and be grunted

(25) Fillng Language: English
(26) Publication Language: English
(30) Priority Duts’

60/526,766

GROUP LIMITED [GBAIB]; Glaxo Wellcome House,
Rerkeley Avenue. (reenford, Middlesex 1JB6 ONN (GB).

{71) Inventorn; and
{79) Inventore/Applicanis (for

only: BUSCH-FE-
TERSEN, Jukob [DK/US]; R)9 Swedelsnd Road, King of
Prussia, PA 19406 {US). JIN{ Jlan [CN/US]; 709

/
3 Decomber 2003 (03.12,2003) U3 /

(71) Applicant (for all dasignated States except USk GLAXO

lend Road, King of Prussin, PA 19406 (US). MOORE,® .

Michael, Lee [US/US]; 417 South Jackson Street, 1250
South Collegeville Road. Collegeville, PA 19426 (US).
RIVERO, Ralph, A. [US/US]: 1250 South Collagevilie
Road, Collcgeville, PA 19426 (US). SKI, Dongchuan
[CNMIS); 709 Swedeland Boad, King of Pruasis, FA
19406 (US). WANG, Feng {CN/US]; 709 Swodolarul
Ruad, Swedeland Road, King of Prussia, PA 19406 (US).
WANG, Yonghul [CN/US]; 709 S Road, King of
Prussia, PA 19406 (US). FU, Wel [CN/US];: 709 Swede-
land Road, King of Prussia, PA 19406 (US). FALOVICH,
Micheel, . |US/US|; 709 Swedeland Hoad, King of
Prunsia, PA 19406 (US).

(74) Agents: SIMON, Soow, G. of 2l.; GlaxoSmihKlina,

Corporste Inallectual Property, UW 2220, 709 Swedeland
Roud, P.O. Box 1539, King of Prussin, PA 19406-0939
(us.

{81) Deslynuled Stules (unless otherwise indicated, for every

[

a patent (Ruls 4.17(l)) for the following designations AE,
AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BV, BY, BZ,
CA, Cii, CN, CO, CR. CU. CZ, DE, DK, DM, DZ, EC, EE,
EG, ES, FI, GB, GD, GK, GH. GM, HR, HU, ID, IL, IN, IS,
JP KK, KG KF, KR KZ LC 1K, LR, IS5, LT, LU, LY, MA,
MD, MG, MK, MN, MW. MX, MZ, NA, NI. NO, NZ, OM,
PG, PH, PL, PT. RO, RU, SC, 5D, SE, 5G, SK, SL, 5Y, TJ,
TM. TN, TR, TI. TZ UA, UG, UZ, VC, VN. YU, ZA, ZM,
ZW. ARIPO patsnt (BW, GH, GM, KE, LS, MW. MZ, NA,
3D, SL, SZ, TZ, UG. ZM, ZW), Ewasian patens (AM, AZ,
BY, KG, KZ, MD, RU, T, TM), European paieri (AT, BE,
BG, Cit, CY, CZ DE, DK, EE, ES, Fl, FR, GB, GR, HU,
IK IS, i1, LT, LU, MC, Ni, PI, P1, RO, SE, S, SK, TR),
OAPI patent (BF, BJ, CF, CG. Cl. CM, GA. GN, GQ, GW,
ML, MR, NE, SN, TD, TG)

as to the applicant’s etiement 1o claim the priority of the
eurllor applicasion (Rule 4.17(111)) for the following desly-
nations AE, AG. AL, AM, AT, Al), AZ, BA, BB, BG, BR, BW,
BY, BZ, CA, Cil, CN, CO, CR, CU, CZ, DE, DK, DM, DZ,
EC, EE, EG, Es, Fl, GB, GD, GE, GH, GM. IiR, HY, ID,
I, IN. IS, IT. KK, KG, KF, KR, KZ, LC, 1K, LR, 1.5, LT, LU,
LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ,
OM, PG, PH, PL, FT, RO, RU, SC, 3D, SE, 5G, SK, SL, 5Y,
T, TM, TN, TR, TT, TZ, UA, UG, UZ VC, VN, YU. ZA,
ZM, ZW, ARIPO paient (BW, GH, GM, KE, LS, MW, MZ,
NA, SD, SL, SZ TZ, UG, ZM. ZW), Enrasian patens (AM,
AZ, BY, KG, KZ, MD, RU, Tl. TM), European patent (AT,
BE, BG, CH, CY, CZ, DE DK, EE, ES, Fi, FR, GB, GR,
HU, IE IS, IT. LT, LU/, MC, Ni. PL. PT, RO, SE S, SK,
TR), OAP!I patent (BF, BJ, CF, CG, Cl. CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG)

of inverdorzhip (Rule 4.17(lv)) Jor US only

kind of national protection avallable): AE, AG, AL, AM, Published:

Al. AU, AZ, BA, BB, BG, BR,BW, BY, BZ, CA, CH,CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, BC, BE, EG, ES, F1,
GH, GD, UIL, GH. UM, HR, HU. ID, iL. IN, 1S, IF, KN,
KG. KP. KR, XZ LC, LK, LR, LS, LT, LU, LV, MA, MD,
MQ, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM, PG,

with international search report

before the expiration of tha time limit far amending the
claimy wul o be republished in ihe eveni of receipt of
amendmesnts

PH, PL, PT, RO, RU. SC, SD, 8B, 53, SK, 5L, SY,TJ,TM, (88) Date of pablication of the International search report:

TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM,
ZwW.

every

16 February 2006

For two-lettar codes and other abbraviations, refar 1o the "Guld-
ance Notes on Codes and Abbreviations” appsaring at the begin-
kind of regional protecidun available): ARTPO (BW, GH, ning of each regulor issue of the PCT Gagstte.

75
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INTERNATIONAL SEARCH REPORT

CLASS{FICATION OF SURIRCT MATTER
ASIK 31/a48, CO7D 211/56

Mimimum doctyeiation mearched (clagsifisation system fllowed by classiSextion symbols)
U8, : S14/329; 346123

Docurmentation searched other than shinmmn dosumentation to the extent thet such dooaments arc inaluded in the Gelds searched

Electronic dats buue consuliod during the international sesrch (navw of dats buse sad, where practisahie, sosroh terms used)
Please See Continuation Shest

C

DOCUMENTS CONSIDERED TO BB RELEVANT

| Cutmgery ®

A

poridin spec

Citation of document, with indication, where
WO 02/48099 Al (MBRCK PATENT GMEBH) 20 June 2002 (20.06.2002), see pages 54-61,

iste, of the relowant

Relewant 0 claim Na,
iy 1-6

D Further docoments agw lsted in the continvation of Bax C.

1]

Sec patent Gemlly axmex.

-

-

.-

s
L o

Speshal caingwien of sited doosasuts
deceent defizing the pengd state of the wt whish is a0t cossldagnd to be of’
[reTIr————

aarbinr oppiiastion or pacest pukidhad ou or slier the Inkemathrmd Allug deia
docssns whisk sy theww dosbes on priovity shebays) or wiish Is sbed

ﬂﬂbﬂ--hd’-;“--ﬁ.ﬂ—;
wpmiind)

donsrent referisg to m enl disioms, we, sxhibities or ofise s

dommme o e lnternatiomn (i bng siate byt leber them e
‘.lllll-lllh Ing

17

Date of the actual compictiom of the interustional seerch

1311

Nams and mailing addrem of the EA/US

7
g A 3 L

Virgiak 71713-1450

Facsimile No. ($71) 273-3201

; _—_m

P, Y T P —
priasiple or theery wadleylng e ivention

dammrent of prationler relovanse; the elkomnsd hovayion st b

domenien of pastisier ralevanes; the clakod isvsuien smoct be
moanisiend be lnvaley m beventive shay whan the dessmet s svshieed
itk ogn or guiny other sk dovamenty, sush sumbjnesion baing cbviom
s g chilhed bn S at

domosat manber of the mme gt fuxlly

Fonm PCT/BA210 (second shxet) (Apri) 2005)



Ioterpationa] sppliction No.
PCT/UB04/40668

INTERNATIONAL SEARCH REPORT

BoxNo.I  Observatisns where eertuin cinims wers found unsesrchahle (Continuation of item 2 of first sheef)

This Imtemational seeych report has wot been established in respect of ovtaln claims under Asvicls 17(2)(s) for the hilowing ressons;

1. D Clajmw Nos.:
bevausa they relsts to subject mutter not required 1o bo soarvbed by this Anthority, oamely.

i D Chaine Nos.:
becanss they relats to parts of the international eppliosticn thet do nit comply with the prosuibed requirensnts i mch
an axient that po memningfl mtersaticnal scerch can be ewsried out, gpocifieally:

3. [ ClaimeNes:
because they are dependant alaims and are 00t drafted in sooordanos with the seaond and third seatonoes of Role 6.4(x).

BoxNo.II Qbservations where umity of Invention is [nciing (Continuation of item 3 of first sheel)

This Laternstional Searching Authority frend nmitiple isvestions in this intemational application, as fhilows:
Please See Continustion Sheet

As ull required sdditional search foes were timely paid by the applicent, this intemational search report sovers all
soarcheble claims.

As all searcheble clainvet gould be searched without effrt justifying additional fees, thia Authority did act invite
payment of any additicasl fecs.

As oaly some of the required additions] scarch foes wers timely paid by the appliosat, this |atermatioosl search teport
oovert suly thoss claine B which thes wore peid, spanificslly slsimy Nuos.:

aogd

4 [X] Norquired sdditional szarch feos wero timely paid by the applicent. Consoquently, this tutemational soarch report ts
restricted to the invention first memtioned in the claime; it ia covered by claime Now.: 1-14, e=1 piperidiniom
campounda .

Remark en Protest D The sdditional search fees wero acoompanied by the epplicant’s protest and, wham applicahle, the
peyment of'a protst fas.
D The additional search foes were socompaniod by the applicent’s protest bot the applicsble pretes
was oot paid within the tims limit specified i the invitation.

—-——_—-—-——-——D——-ﬂl—-—-———d—lﬂ—-
Form PCT/SAZ210 (sontimustion of firet sheet(2)) (April 2003)



Ttarmaticna] applimtiog No.
INTERNATIONAL SEARCH REPORT PCT/UBO4/40668

BOX 11l OBSERVATIONS WHERE UNITY OF INVENTION IS LACKING

This applicstion coptains the bllowing inventions or groups of izventioos which are oot so finked ss %0 form a single genoral inventive
usder PCT Rule [3.1. In arder £ sll investions to be exsmined, the approprists edditions] axaminetion fsos anst bo paid

Group 1, claime 1-3, 6-14 in part and 4-3, drawn to pipcridizm campounds |.e, n=1 snd their composition.

Group B, clain 1-3, 614 in put whes 5=0, drwn to pyrrolidingl campounds and thelr sompasition.

The inventions listed as Groaps |1 do not relste to s single geacm! inventive coacept undar PCT Ralo 13.1 booaups, upder PCT Role
13.2, they lack the ssme or corresponding special technical faatiuves for the fllowing ressons: prior art indivated that the pyrrolidiaium
oore axd the piparidinhum oore do ot share any teahnical futare s« to lnk the two gronps tagether G the otility. The piperidinizm sore
arc cvideneod to have chemotastio activity (soe CA. 133:304060) while the pyrrolidiniam core have plant growth reguistory sctivity (sce
CA S4:121072).

Caontinuation of B. FIELDS SEARCHED Item 1:
CAS—atruciure
Eaxt/West

Farm PCT/I3A/210 (extra shest) (Agril 2003)



) PATENT CO PERATION TREATY
From the INTERNATIONAL SEARCHING AUTHORITY

= PCT

SOMA G, SIMON
GLAXOSMITHKLINE
CORPORATE INTECLLECTUAL FROFERTY, UW2220 NOTIFICATION OF TRANSMITTAL OF
709 SWEDELAND ROAD. P.O. BOX 1539 THE INTERNATIONAL SEARCH REPORT AND
KING OF PRUSSIA, PA 154060929 THE WRITTEN OPINION OF THE INTERNATIONAL

SEARCHING AUTHORITY, OR THE DECLARATION

(PCT Balo 44.1)
Doato of omiling

(dayimanthpe’) ] 3 R 2008
FOR FURTHER ACTION  Seo paragraphs 1 aad 4 below

Applicant's ar agant’s file reference
PUGOS04

Intgmational spplieation No. Intormational filing date

PCTAIDO0A/40668 (dawinonsi/yesr) 00 Deosber 2004 (03.12.2004)
licant

Q?Am GROUFP LIMITED

E The applcant is harelyy notified that the inlernational sourch rwport and the writtes opizion of the Infersationa] Bsarching Antharity
bave been established sl are transmitiad herewlth.

Filing of sxsndzssnts and statsteat coder Artiels 19:
‘The applisant is sntiied, if he so wishes, 10 sxwad the alvins of the intersatisnsl applisation (ses Role 46)
Whea? The tme Emil for flling yach amendnwats s sarmally two menths fromn the duls of ansmittal of the interaational
ssmrch repart,
Whare? QDirsntly to the Inicroational Baresn of WIPO, 34 chemin deos Colombeties
1211 Osneva 20, Switzerland, Pacsimils Na.: (41-23) 338.82.70.

For more datafied instruetions, seo the notes on the asssspenying shesl. g e
f‘

2 [ Tim sppliomatis barvby actified that mo stermationa] sarsh rpast will b sstablished mmd st the dacharssion ader o,
Articha 17(2)s) © thal cffist and the wriltes opinics of the latrastiona] Searching Authority are tuamitted herewidD)

. [ With regard te the pretet aginst payment of (sn) additional Soe(s) mader Rale 401, (ke applicet s nottnd et —

D hmwwumhmhmmhhwmmmnn <
requast io forward the texts of both the profest and the decision (kerwon to the designated Offices.
0o dacisjon has becn made yet on the protast; the apphicant will be notified as seus as & denision is snde, @ r—

4,  Nsmindery =
Shortly aftsr (e expiration of 18 menths luhpwﬂnhiw“hﬁlwmhpﬁﬁﬂbyﬂm-{-"ﬂ
Buresn. If the applicant whhes (o avold or posipons peblcation, a natice of withdmrwal of thy intemational application, or of te pricdly
claim, owel reach tha Isiamational Buresn as provided in Rules $0Mis.1 and 90iz.3, respactivly, before the completion of the technical
preparations for insmationa] poblicetion.

The spplimant may sobmit comymeats on 1y infemal basis an the writes opinion of the hitmnationa]l Searshing Acthorily o the
Inismational Browan. The Dicmatiozal Burves will sead & cipy of resh  wmments 1o all desipmated Offices mlew an inbscaatiownal
prolcnioary snmmination repost has been or i o be misblished). Thase coxmmnts would also be amde avelishis v the publio but aet
bafore the expimties of 30 cwaths fom e priority dute.

Within 19 nesnths fwn fhe prindty dats, buz enly in mepset of some dwsignamed Offiess, & denemd fr internsdions] preliminury
examinstion must ba filsd if the spplicant wishey to posipans (ha eairy inio the sational phasy untll 30 xwaths fom the priarity date (in
some Offices even Iaker); otherwise, the applionn! umst, within 28 manths flom the priority dais, parform the prosczibed scts for antry
into the sational pham befom those deaignated Offices.

In respeci of other desiguated Officas, ths thne Hanit of 34 montls (or later) will spply even if ne derrmnd is filed within 19 manths.

Bew the Aunex 16 Forme PCT/I1V/30] and, for detalls about the spplicable time Emits, Offien by Office, see tha PCY Applicant s Guids,
Valurgs [I, Nations! Chapters axd the WIPO Internst dlie. /

_0:_.- -
—IJ

.-'.

Narne and mailing addrem of the 1847 US i °
Mall Sop PCT, Attn: IHANUE
Commalssiooey i Patmts
P.O. Baxz 1450
Alczandrls, Virginds 72313-1430 Na. 37).272-1500

Fazebnils No. (571) 273-3201
Form FCT/IBA/220 {Jannary 200M4) {2aw natzx o5 amowpanying sheet)




PATENT COOPERATION TREATY

PCT

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

Applicant's ar ugent’s file refermos FOR FURTHER s20n Form PCT/IRA/ZE0

PUSOS04 ACTION s 'wall as, whow spplisshle, item 3 below.
Intarnational application No. Intermational filing date (dewiwontheny) | (Barlinst) Pricrity Date (
PCTAIS04/40668 03 December 2004 (03.12.2004) 3 December 2003 (03.12.2003)
Applicant

OLAXO GROUP LIMITED

This intemational search report kns been prepared by this International Searching Autharity and is tramemitied to the applicant
sccording to Article 18. A copy [s being tranamitted to the Intarational Buresu.

This internstional search report oonsists of a total of shosta.
1t in also acocempanied by a copy of dach prior art document cited in this repat.

1. Basks of the Report
. “ﬁﬂlg\!whlmhimﬁuﬂﬂdtmﬂmwlhhdlo!

the international application in the Lenguage in which it was fled.
[[]  «translation of the intenmaticea! apptioation few , which s the [mgmge
of « tranalstion fumnishad fiw the porposs of intornational search (Rules 12.3(a) and 23.1(b))
b.D ‘With regard to any nuelestide and/er smine acid ssquance disclosnd in the futernational applicstion, s00 Box Nao. L
2 D Cortain clshms wars found unsesrchabls (Sea Box Na, II)
 § E Unity of invention Ly lacking (See Bax No. II)
4. Withregard to the fitle,
the text in approved as submitted by the spplicant.
tha text has been established by this Antharity to read ss hilows:

5.  With regard to the sbetract,
the text is approved s mubmitted by the spphicast.

[]  the tent has beam established, acoording to Rale 38.2(5), by this Autbority ax it sppers in Bax No. IV. The applicet
wmy, within ane manth from the date of mailing of this isteraxtions] search repart, submit comerents to this Antharity.

6.  With regard to the drawings,
a te of the drawings to be published with the abstreat {s Figure No. ____

as suggested by the applieant.

ua sclected by this Antherity, becusss the spplicent failed to suggest & Ggure.

as aalocted by this Authority, beaxnse this figure better charssterizes the invention.
b. D none of the figures is to be pablished with the sbstract.

Porm PCT/ISA/210 (firnt sheet) (April 2005)
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INTERNATIONAL SEARCH REPORT

BoxNo. 1  Observations where certuin ciatms were found msearchable (Continustion of item 2 of first sheet)

"This internationsl search roport s not been cxtablishad in respect of coriain clalms under Article 17(2)(s) for the filowing reascos:

1 D Claims Noa:
becauss they relats to subjsct mutter not required 1o bo searcivd by this Antherity, namely:

2 D Clairmg Nos.:
bocsuge thoy relate to parts of the intemational applioation Ut do aot eomply with the prescribed roquirements to sch
an exient that no meaningful imtemational search awn be carfed out, spacifically:

3. D Claima Nos.:
bacuuss they are dependent claima and are not drafied in scoordencs with the seomd and thind sentencos of Rale 6.4(s).

BoxNe. Il Ohgervations where unity of invention is lacking (Continuation of item 3 of first sheet)

This nternaticas] Searching Authority found nultiple inventions in this istemational appliastics, as filows:
Please See Continuation Sheet

1 D As sl required additional search foce ware timely puld by the applicant, this international scerch report covery all
scarchable claims.

2 [  Asall scarchubie claima oashd be searched withoot effirt justifying sdditional fove, this Authority &id mat invie
payment of any edditional fews,

3 D As anly wono of the required additional search feew were timely paid bry the applicent, this intematiosal sserch report

covers only those claima for which fess ware paid, specifially clains Nes.:

4. E No required additional search focs wers timely puid by the spplicant. Consequenily, this intemational soerch repart s
restricted to the invention fint mentioned {5 the claims; it is eovered by dlaime Noa.: 1-14, n=] piperidinfom
compounds

Remark on Protest D Tho additional scarch fees wore sccompanied by the applicant’s protest and, whers applicshls, the
payment of & protest foa.
D The additional ssarch fees were accompanied by the applicast’s protest but the applioable protat (e
was not paid within the thms limit specified in the mvitation.

— I—_l o ———
Form PCTARA/210 (continustion of first sheot(2)) (April 2005)
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iste, of the relovaxt
WO 02/43099 Al (MERCK PATENT GMBH) 20 June 2002 (20.06.2002), sew puges 34-61,
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. 1-6
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See patent figrily womex,
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BOX IIl. OBSERVATIONS WHERE UNITY OF INVENTION IS LACKING

This application containg the fllowing inventions or grongs of inveations which are not so lnked as to form a single grosral inventive
cancept under PCT Rulo 13.1. In arder (or all investions to be examined, the appropriate additional exsmination fos st be paid.
Group L, clainw 1-3, 614 in part and 4-5, drawn to piperidium compounds L.e. n=1 snd iy composition.

Group I, claina 1-3, 6-14 in part when p=0, dmwn 1o pyrrolidimyl compornds and their somposition.

The inventions listed as Groups HI do not relate to a dugle geocral inventive concopt aader PCT Rule 13.1 beaanse, wnder FCT Rake
13.2, they lack the sume or correspanding spocial teahnical features for the foilowing ressous: prior art indiested thet the pyrralidivium
care and the piperidisium core do not share any technics! festure ag to Jink the two groops together for the utility. The piperidiniom core
arc evidenced 10 have chamninctio activity (soo CA 128:304060) while the pyrrolidinivm core have plant growth regulstory sctivity (sce
CA 94:121072).

Contimuation of B. PIELDS SEARCHRED Item 3;
CAS-—structure
East/West

Form PCT/BA210 (extra sheet) (Agwil 2005)
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SOMA Q. SIMON
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709 SWBDELAND ROAD, P.O, BOX 1535
KINGOF PRUSSIA, PA 19406-0939

CORPORATE INTECLLECTUAL FROPERTY, UW2120

PCT

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

FUB04/406GE8
Tetermational Paim ClumiScation (IPC) or both mticnal classifiation and IPC
IPC(7): ASIK 31443 CO7D211/56 and US Cl.: 3140329, 546D

Heant

(PCT Rule 43hiz.1)
Germemiiey 1 3 DEC 2009
Apglicant’s or sgent’s filo reference FOR ACTION
Sco paragraph 2 below
PUGDS04
Trgeroatioma] application No. Ternation] Gling dats (dewwontkjear) | Priority dato (dawinonthyeer)
KT 03 December 2004 (03. 12.2004) 03 Decamber 2003 (03.12.2003)

| GLAXO GROUP LIMITED

Internatioml Praliminary

IPEA u writicn roply together, where

For further optices, see Form PCT/ISA/220.

1. This opinion cantatns Indications relating to the following iterns:

Nog-establishmest of opinion with regan] 1o novedly, inveative step and indmstrial spplicability

Reasoned statemnent under Role 4350, 1(a)(T) with regard to sovelty, inventive step aor indatrisl
applicability; citations and explsnations supporting meh staterment

Certain defocts in the intzraational spplioation
Certain obeervations on fhe internations] spplicatinn

2 BoxNoi Basis of the opinion
D Box Nou 1T Priarity

[J BexNo.m

BoaNo.IV  Lackof ity of invention
E BaxNo. V

[0 BmNevt  Cotain documents cited
D Bax Ne. VII

D Bax Na. VIII

2. FURTHER ACTION

lfldmdhlm-mﬂmhmmmhnlhﬂhmwmhwhhl-_meﬂh

MMychMﬂwﬂnﬁlhummhw-
Anthority other than this one 1o bo " IPEA and the chosen [PEA has motifisd G Intersational Borenu under Rule 66. 15ir(%)
that written apivions of this Intermatioosl Sesrching Anthority will oot be so considered,

lfﬂnlopmmupmvﬂdnhn.eﬂlﬂudhhnmﬂnqnmoﬂhl?ﬂﬁ,hqﬂm

with amesximents, before the

spprogriate,
omeMwhhhwhhofnmhﬁmhmmwnHmh:

3. For further details, scs notes 1o Form PCT/ISA/220.

Name sl muiling addrom of the 1SA/ US

Aloxndsla, Vinginia 223 13-1450
Facxintile No. ($71) 273-3201

Diate of completion of this opimoy

17 Nowveeber 2003 (17.11.2005)

chooses an

is invited to pubmit 10 the
expirstion of 3 months from the dade of omiling

Form PCT/SA/237 (cover sheet) (April 2005)




Tiermticon] apphieation No.
WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY PCT/US04/40668

Box No. ] Basls of this opinion

1. With regard to the lunguagy, this opinion hes been esteblished on the basis of:
D  the international appiication in the lxngnage in which it was filed

D a transiation of the intornationnl appNestion into _____, whish is the kenguage of » transiation farnished fr the purposes of
imerntiona) samrch (Rules 12.3(a) and 23.1(B).

2. With regand to suy ntleotide and/or amine achd saquencs disciossd ia the htzmstiom] spplisation asd necessry o the cleirnd
invention, this opizion has been estahlished on the basis of

&  type of mmterial
D s mquence listing
D tahic(s) related to the sequeace Listing

b, fomwmt of meterial
O oupepe
3 inelectronis form

u. time of filing/furaishing
[0 contained in the international spplication as filed.

[0 ed together with the itcrmtice] application in sketronie form.
[ femished subsequently to this Aatharity for the porposss of march.

3.D In addition, in the case that nxwe then one version ar copy of a soquence Hsting and/or tabin(s) relating thareto has been filed
or furnished, the required statements that the nfrntion in the subsequent or additional coplos §s dwtical to that in the
-pﬂnlhnﬂdwmmpbpﬂﬂ:-pphﬁnum-mmm

4, Addiional corsrsonis;

Form PCINBA/237(Baa No. 1) (Aprl 2005)
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Box No. IV Lack of unity of invention

1. [X] 1nresponse 1o the invitstion (Form PCT/I9A/206) to peay sdditinen foce the epplicent s, within the applicable time limit:
paid witioon] fics
[] it addiiona! foms tmter prosest and, where sppliaable, the protes foe
[}  paid widitions! fies ooxtar protoet it the applicabic protest fiw was ot pald
DA ot peid miitional foes

2. [] This Authority found thet the requirement of auity of iavessicn is ot eompliod with and choss not t0 iavite the spplicert to
pay additional fees.

3. This Authority considors that the requirement of onity of irveution in sccordance with Rale 13,1, 13.2amd 133 is
(1 comptis with
%] ot scemplicd with for the folkawing reusons:
See the lack of unity seetion of the Intermational Sesrch Report(Form PCT/ISA/210)

4. Comscquently, this opinion hes been established in respect of the fhllowing purts of the internations] appliostiees
all pasts.

the parts relating o olabms Noa. 1-14, =] pipcridiniem conmounds

Form PCTAIBA/Z37 (B No. IV) (April 2003)




Tseroatiooa] applisstion No,
WRITTEN OPINION OF THE PCT/US04/40668
INTERNATIONAL SEARCBING AUTBORITY

Box No. V Ressoned statement under Rule 43 Mz 1{a)() with regard ts naveity, inventive step or Industrial
applicability; citations and explanstions supperting such staiement

1. Staternent
Novelty (N} Clims 1-14 YES
Claine NO
Inventive mep (IS) Claimy |14 YEHS
Claims NO
Industrial spplicahility (LA) Chimg 1-14 YBS
Claima NONE NO

2. Citations and cxplanations:

Claims 1-14 meet the criteris sct owt in PCT Article 33(2)-(3), because the prior art does 10t teach or fairly suggest the instartly elaimnd
curmpounds.  Prior art WO 02/48099 diffor from the olxime in thoy are a0t quarternery piparidiniom compounds sud the suhetitution i

on the 4- position imsead of 3-pasition of the piperidinyl ring.

Claima 1-14 meet the criteris set out in PCT Article 33(4), md tims hyve industrial applicability bocamss the sabjeot matter clnimed cxn
be made or used in industry.

Form PCTASA/ZI] (Box No. V) (April 2003)
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RE!VINDICACIONES
1. Un compuesto de férmula | como se Indica a continuacion:
<X ,Cl .
R3 T 0 : 4
Sy NX R1 r 0

enlaque

nes0o61;

cuando X es nitrégeno u oxigeno, Y no es nada;

cuando Y es nitrégeno u oxigeno, X no es nada,

T e8 un grupo sulfonilo (SO3) o carbonilo (CO);

cuando T=CO, X es oxigeno o nitrégeno;

Z se selecciona entre el grupo compuesto por halo, CFsCOQ", mesilato, to-
sllato, o cualquier otro contraldn farmacéuticamente aceptable;

R1 se selecciona entre el grupo compuesto por alquilo C-Cq ramificado o no
ramificado, cicloalquilo Cs-Cs, cicloalquil Cs-Cg-alquilo inferior, alquanilo Cs-C,, fenilo
no sustituido o sustituido, o fenil no sustituido o sustituido-alquilo inferior C,-Cs;
donde, cuando estd sustituido, un grupo estéd sustituido con uno o mas radicales
seleccionados entre el grupo compuesto por alcoxi C4-C,, halo, hidroxi, amino, cla-
no, triftuorometilo, alqulle C,-Cy ramificado o no ramificado, cicloalquilo Cy-Cs, ¢k
cloalquil C3-Cy-alquile inferior, fenilo y fenil-alquilo inferior C,-Cs.

R2 se selecciona entre el grupo compuesto por alquilo C,-Cy ramificade o no
ramificado, cicloalquilo Ca-C,, cicloalquil Cy-Ce-alquilo inferior, fenllo no sustituido o
sustituido, o fenil no sustituido o sustituido-alquilo infarior C-Cy; donde, cuando estd
sustituldo, un grupo estd suslituldo con uno o0 mas radicales selaccionados entre el
grupo compuesto por aicoxi Ci-Cy, haio, hidroxi, amino, ciano, trifluorometilo, alquilo
C-Cy ramificado o no ramificado, cicloalquilo C3-Cs y cicloalquil Cy-Ce-aiquilo infe-
rior y anillos heterociclicos;

R3 se selecciona entre el grupo compuesto por uno de los siguientes grupos
no sustituidos o sustituidos: fenilo, fenil-alquilo inferior C,-C,, tiofenllo, tiofenil-alquilo
inferior C4-C,, furanilo, furanil-alquilo inferior C4-Ce, piridinilo, piridinil-alquilo inferior
C,-Cs, imidazolilo, imidazolil-alquilo inferior C,-Cs, naftilo, naflil-alquilo inferior C-C,,
quinolinilo, quinolinil-alquilo inferior C,-C,, indolllo, Indolil-alqullo inferior C4-Cs, ben-
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zotiofenilo, benzotiofenil-alquilo inferior C,-C,, benzofuranilo, benzofuranil-alquilo
inferior C,-C,, benzoimidazolilo, benzoimidazolil-alquilo inferior C,-C,, alqulio C,-Cy
ramificado o no ramificado, cicloalquile Cs-Cs, cicloalquil Cs-Ce-alquilo inferior C,-C,,
o alquenilo Cy-Cy; donde, cuando esta sustituido, un grupo estd sustituido con uno o
més radicales seleccionados entre el grupo compuesto por alcoxi Ci-C,, fenoxi, fe-
nil-alcoxi C,-C,, halo, hidroxi, amino, ciano, trifluorometilo, metilenodioxi, etileno-
dioxi, propilenodioxi, butilenodioxi, alquilo C,-Cs ramificado o no ramificado, cicloal-
quilo C,-C,, cicloalquil Ca-Cy-alquilo inferior, fenilo, fenil-alquilo inferior C4-C,, tiofenl-
lo, tiofenil-alquilo inferlor C4-Cs, furanlio, furanil-alquilo inferior C-Cs, piridinilo, pir-
dinil-alquilo inferior C,-Cs, naftilo, naftil-alquilo inferior C-Cs, quinolinilo, quinolinii-
alquilo inferior C4-C,, indolilo, indolil-alquilo inferior C,-C5, benzotiofenilo, benzotlo-
fenil-alquilo inferior C,-Cs, benzofuranilo, benzofuranil-alquilo Inferior C4-C5, COOH,
COR6, COORS, CONHRB, CON(R6)2, COG, NHR8, N{(R8)2, G, OCORS,
OCONHRBS8, NHCORS, N(R6)COR6, NHCOOR6 y NHCONHRS;

R4 se selecciona entre el grupo compuesto por alqullo Cy-Cy ramificado o no
ramificado, cicloalquilo Cs-Cq 0 cicloalquil Cs-Ce-alquilo inferior.

2. Un compuesto de acuerdo con la reivindicacién 1 seleccionado entre el gru-
po compuesto por:
nes061;

cuando X es nitrégeno u oxigeno, Y no es nada;

cuando Y es nitrégenco u oxigeno, X no es nada;

T es un grupo suffonllo (SO;) o carbonilo (CO);

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

R1 se selecciona entre el grupo compuesto por alqullo C4-Ca ramificado o no
ramificado, cicloalquilo C,-Cy, cicloalquil C3-Cy-alquilo inferior, alquenilo Cy-C,, fenilo
sustituido o no sustituido o fenil no sustituido o sustituido-alquilo infarior C,-Cy; don-
de, cuando esta sustituido, un grupo esta sustituido con unc o més radicales selec-
cionados entre el grupo compuesto por alcoxi C-C,, halo, hidroxl, amino, ciano, tri-
fluorometilo, alquilo C,-C, ramificado o no ramificado, cicloalquilo Cs-Cs, cicloalquil
C,-Cy-alqullo inferior, fenilo y fenil-alquilo inferior C,-Cs;

R2 se selecciona entre el grupo compuesto por alquilo C;-C, ramificado o no
ramificado, clcloalquilo C3-Cs, cicloalquil Cs-Ce-alquilo inferior, fenilo no sustituldo o
sustituido, o fenll no sustituido o sustituido-alquilo inferior C,-C,; donde, cuando esta
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Doctor (a)

OLARTE GARCIA CARLOS REINALDO
Apoderado(a) y/o Representante de
GLAXO GROUP LIMITED

REFERENCIA Radicacién No. . 06 53412
Solicitud internacional
Fecha inicio fase naclonal

Trémite 11

Evento 379
Actuaciémn 430

Oficio No. ,_,._,.,,...9338

Como resultadeo del examen de forma, realizade con fundamento en el articulo 38 de
la Decigifn 486 de la Comisidén de la Comunidad Andina, articulo 27 del Tratado de
Cooperacibn Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular
Unica de la Superintendencia de Industria y Comercio, se le comunica que:

1. La wsolicitud no contiene la copia del documento en gque consta la cesiém del
derecho a la patente del inventor al solicitante o a su causante. (Art. 26-k)
Decislén 486.

2. Debe aclarar al nombre de los inventores por cuanto difierem en la publicacién
internacional y el petitorio de la solicitud en fase nacional .

En cumplimiento de lo dispuesto por el articulo 39 de la Decisisn .4B6, se le
requiere para que dentro del término de dos meses sigulentes a la fecha de
notificacién del presente oficio, complete los requisitos anterlormente enunciados.
En caso de no dar cumplimiento al preseante requerimiento, la asoclicitud se
considerari abandonada y perderi su prelacién.
h

Notifiquese el pressnte ofiglo conforme a lo dispussto en el numaral 5.2, literal
e), del capitulo quinto del £igulo primeroc de la Circular Unica No.10 de 2001,

ALIX CARMENZA CE
Jefe de la divipitn de

DE
Creaciones

El  aeanterior requerimiento _fue notificado por filacién en 1lista de

facha__—a_.’ SET m

jramos



