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Traduccién oficial del Inglés por Marlén Neira Castro, resolucién 2117 del
Ministerio de Justicia de Colombia

APOSTILLA EN PODER DE REPRESENTACION DE
SMITHKLINE BEECHAM P.L.C. )

PODER DE REPRESENTACION
BiTingle inglés- espaifiot otorgado en Brentford, Middlesex, Inglaterra el 13 de

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

autorizado.’
Certificado de Notario De Pinna en espafiol certificando que Peter Jdohn Giddings

es apoderado de Smithlkline Beecham p.1.c. firmade por James Kerr MiTligan

APOSTILLA .
(Convencién de 1a Haya del! 5 de octubre de 1981)
1. Pafs: Reino Unido de Gran Bretafia e Irlanda del Norte
- Este documento Piblico
2. ha sido firmado por James Kerr Milligan
3. Quien ejerce funciones de Notario publico
4. Lleva e! sellc del Notario piblico
CERTIFICADD
§. En Londres
6. El 14 agosto 2003
7. Por el Secretario de Estado Principal de su
exteriores y de 1a Mancomunidad
8. No. G229471
9. Gran Sello de la Oficina de Asuntos exteriores y de 1a Mancomunidad
10. Firma lTegible de J. Garbrah- Por el Secretario de Estado

§1 el documento se usa en un pats que no pertenece a 1a Convencién de 1a Haya del
5 de octubre de 19681 debe pasar por Ta seccién consular de 1a Misién que

representa el pafs.

Es traduccitn fiel del inglds, con copia archivo para confrontacida. Sogotd 21 agosto-03.

bl

MARLEN NEIRA CASTRO
Tradudior e Intérpreta Oficlol
Inglés - Espafiol - Inglés
' Resolucién Na. 2117 del 7 Oct 1987
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Yo, el infrascrito JAMES KERR MILLIGAN, Notario Piblico de la Ciudad de
Londres, Inglaterra, por la Autoridad Real debidamente admitido y juramentado,

CERTIFICO:

QUE es auténtica la firma suscrita al pie del adjunto Poder, por ser del puiio y letra
del Seiior Don PETER JOHN GIDDINGS, cuya identidad me, consta, Apoderado
de la Sociedad inglesa denominada “SMITHKLINE BEECHAM p.lc.”, Bociedad
legalmente constituida y existente de acuerdo con las leyes de Inglaterra, e inscrita
en la Oficina de Registro de Sociadades bajo el nGmero 2887959, con domicilio social
en 980 Great West Road, Brentford, Middlesex TW8 8GS, Inglaterra;

QUE el citado Sefior Don PETER JOHN GIDDINGS esti debida y
puficientemente autorizado para firmar documentos de esta clase, en virtud del

Poder otorgado en su favor por la referida Sociedad fechado el 30 de enero de 2008,
copia del cual he tenido a la vista;

Y QUE los objetos para los cuales se otorgd dicho Poder se encuentran dentro de los

" objetos o actividades de la citada Sociedad, de acuerdo con la Escritura Constitutiva

"
!

B} 1 10s Estatutos Socisles, los cuales he tenido a la vista.

PARA QUE CONSTE donde y como convenga y fuere necenario expido el

Certificado que firmo y sello en Londres, el dia de hoy treea de agostg del

Notario Piblico de Londres, Ing tarra

CRIVENER
‘D‘I’Allll

!_MI*A Wi 0Ll
'nl-—mqnii-l Fonpmiix +44 G0 TROR 0088 DX Mo, 431 Foaailly 3



APOSTILLE
(Hague Convention of § October 1941 / Convention de La Haye du S ociobre 1961)
UNITED KINGDOM OF GREAT BRITAIN AND NORTIHERN IRELAND
1. Comtry: United Kingdom of Grest Britaln end Northern Ireland
Pryr. Roysume-Uni do Grande-Bretagne et d'Iriande dn Nord
This public document / Le prisent acte public
2. Has been signed by James Kerr Milligan

2 & gigod par
3. Acting In the capacity of Notary Publie
agieant en quuliis de
4, Deanthgpealtampof  The Said Notary Publte
est revity du scemtimbre do
S. atlondon/i Londres 6 tofla 14 Axgast 2003

7. 'y Yior Majesty’s Frincipal Secretary of State for Foreign and Commonwealth Affhirs /
pax la Secritairn d"Biat Principal de 82 Majextd sux Affvires Birangéres et du Commonwealth,

8. Numbessous No G229471

Stamp: ) 10. Signatre:  J. Garbrah
timbe:

1L

Far i Sacvytory off Smes / Posr & Secriioire d'Eint

siif oo twed 1n & country which is not party to the Hague Comvantion of § October 1961,
b pressnted to the comsular section of the mission representing that eountry.
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Power of Attorney
The undersigned,

Poder

El muscrito,

SmithKline Beecham p.l.c.

domiciled in

domiciliado en

980 Great West Road, Brentford, Middlesex TW8 9GS, GB

by means of these presents hereby grants to Carlos
R. Olarte, J. 1an Raisbeck and Ana
Maria Friert full and sufficient Power of
Attiorney to file, prosecute, obtain, defend and
enforce any and all of the company’s Patents,
Udlity Models and Industrisl Designs in the
Republic of Colombia, to which end it empowers
them to take all steps necessary before any
edministrative or judicial authority of any class for
the objects stated, to file petitions, appeals, replics
and oppositions, pay taxes and annuities, request
testimomnies, receive documents and sscurities,
abandon applications and collect refunds. Sufficient
power is hereby granted to receive notifications on
behalf of the Company, to confer powers on those
who are to represent the company judicially and
extrajudicially, to answer in court in the matter of ail
claims and demands that may be presented in
conaection with the objects stated, giving them
likewise power to substitute these presents and
revoke such substitutions.

Signature/Firma;

Date/Fecha: 13 August 2003

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

por medio del presente otorga a Carlos R.
Olarte, J. Isn Raisbeck y Ana Marfa
Frier] poder especial, amplio y suficiente para
preseniar, tramitar, obtener, defender y hacer
respetar todas y cuslquicra de Patentes, Modelos
de Utliidad y Disefios Industrisies de la
compefiia en In Repiblica de Colombia, a cuyo
efecto los fuculta para dar todos los pasos
necesariod ants cualquier sutoridad adninistrativa
o judicial de cualquier jerarquia pera cumplir con
lo encomendado, elovar solicitudes, apelaciones,
respucstas y oposiciones, pagar impucsios y
anualidades, solicitar testimonios, recibic
documentos y valores, desistir y percibir. Se
concede poder bastante para recibir notificaciones
a nombre de la compaflia, otorgar poderes a
quienes vayan a representar a la compafia judicial
y extrajudicialmente, responder en juicio a todas
Jas reclamaciones o demandas que por motivo de
lo encomendado se presentaren, déndoles
asimismo facultad para sustituir e} presente y
revocar dichas mustituciones.

\
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(1) INTERNATEONAL APPLICATION FUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

{19) World lntelicetunl Properiy Organkzation
Intemnational Burcan

(43) International Publication Date
20 March 2003 (20.03.2003)

PCT

{10) International Publiention Number

WO 03/022809 A2

(51) Isternational Patent Clussification™ CO7D 20700
(21) Internaticnal Applieation Number: PCTAGB02/04206

(2) Intermational Flllng Date:
13 September 2002 (13.09.2002)

(15) Milsg Langnage: English
(26) Peblication Language: Enghsh
{(30) Priority Duia:
01221563 13 Scpicmber 2001 (13.092001) OB
01308473 20 December 2001 (20.122001) OB
0130503.5 20 Docamber 2001 (20.122001) QB
D130505.1 20 December 2001 (20.122001) GB

(1) Appleant (or all designated Siatey woepe US):
SMITHKLINE BEECHAM FPL.C. [GRAGB]; 930
Grest West Road, Brentiord, Middlesex TWS 9GS (OB).

(71} Inventers; sad

(75) Investorn/Applicaats for US only): RAMI, Harshad,
Kaatlial [GB/GB]; GlaxoSmithKline, New Frontlers Scl-
ence Park South, Third Avorme, Harlow, Bssex CM19 5AW
(4B). THOMPSON, Mervya [(0BA3B]; GiaxoSmithK-
line, New Fronters Sclence Peck South, Thind Avenus,
Harlow, Bssex CM19 SAW (OB). WYMAN, Paul, Adrisn
[GB/GB]; GlxoSmithKline, New Frontiers Scloncs Park
South, Third Avenue, [ardow, Hssex CM19 SAW (GB).

(74) Agest: GIDDINGS, Peier, Jobo; OlazoSmithKline,
Copamte Intellectusl Propesty CN925.1, 980 Grem West
Road, Bremiford, Middlesex TWE SEP (GB).

(81) Designated States (ratfona): AX, AG, AL, AM, AT, AU,
AZ, BA, BB, BG, BR, BY, BZ, CA, CII, CN{CO) CR, CU,
CZ, DE, DK, DM, DZ, BC, BE, IS, F1, GB, G, GIL, GH,
GM, HR, HU, ID, IL, IN, IS, JF, KB, KG, KP, KR, KZ, LC,
LK, LR, LS, LT, L1J, LV, MA, MD, MG, MK, MN, MW,

(84) Dasignated States (regional): ARIFO palent (GH,
KR, LS, MW, MZ, 8D, SL, 8Z, TZ, ™,
Buraglap patent (AM, AZ, BY, KG, KZ, MD, RU,
Buropoan patent (AT, BE, BG, CI1, CY, CZ, D, DK,
BS, Fi, FR, GB, GR, IR, IT, LU, MC, NL, T,
TR), OAFI putet (BF, BJ, CF, CO, C1, CM, GA, GN,
GW, ML. MR, NE, SN, TD, TG).

ance Notes an Codes and Abbreviations® appearing i the begin-
Alng of sach reguiar inrus of the PCT Gazeite.

;
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(ST) Abstract: Cerialn compounds of formula (), or & pharmacentically aceeptable sali thereof, or s solvale therec], whareln R1,
R, B P, n, p, g, rand s xro as defined in the specification, & proesss for preparing such compaotrds, & pharmacsntics] composition
comprising smch compounds snd the use of mich componnds and composition in medicine,
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NOVEL COMPOUNDS

This Invention relates to novel compounds, especially urea derivatives,
having pharmacological activity, processes for thelr preparation, to compositions
containing them and to their use in medicine, especially In the treatment of
various disordars,

Vanlliolds are a class of natural and synthetic compounds that are
characterised by the presence of a vaniilyl (4-hydroxy 3-methoxybenzyl) group or a
functionally equivalent group. Vanlliold Receptor (VR-1), whase function la
modulated by such compounds, has been widely studied and Is extensively
reviewed by Szallasl and Blumberg (The American Soclety for Pharmacology and
BExperimental Therapeutics, 1999, Vol. 51, No. 2.).

A wide variety of Vaniliold compounds of different structures are known
In the art, for example thoss disciosed In European Patent Application Numbers,
EP 0 347 000 and EP 0 401 903, UK Patent Application Number GB 2226313
and International Patent Application, Publication Number WO 92/09285.
Particularly notable examples of vanlliold compounds or vaniiiold receptor
modulators are capsaicin or trans 8-methyl-N-vanlllyl-8-nonenamide which Is
isolated from the pepper plant, capsazepine (Tetrahedron, 53, 1897, 4781) and
olvanil or - N-(4-hydroxy-3-methoxybenzyljoleamkle (J. Med. Chem., 38, 1893,
25985).

US Patent Numbers, US 3,424,760 and US 3,424,761 both describe a
series of 3-Ureldopyrrolidines that are said to exhibit analgesic, central nervous
system, and pyschopharmacologic activities. These patents specifically disclose
the compounds 1-{1-phenyl-3-pyrrolidinyl}-3-phenyl urea and 1-(1-phenyl-3-
pymolidinyl)-3-(4-methoxyphenyl)urea respectively.

international Patent Applications, Publication Numbers WO 02/08221,
WO 02/16317, WO 02/16318 and WO 02/18318 each diaciose certain vanlliokd
receptor antagonists and their use In the treatment of diseases associated with
the activity of the vanillold receptor.
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Co-pending International Patent Application Number PCT/EP02/04802
discloses a series of urea derivatives and their use In the treatment of diseases
associated with the activity of the vaniliold receptor.

According to a firet aspect of the present Invention, there Is provided a
compound of formula (l),

Ry

\(c"l:)n [ ]
OB
Ry

M
or a pharmacsutically acceptable salt thereof, or a solvate thereof, wherein:
P and P’ are independently selected from aryl and heteroaryl;
R1 and R2 are Independently selected from —H, halo, alkyl, alkoxy, cycloafikyl,
aralkyl, aralkoxy, cycloalkylalkyl, cycioalkylalkoxy, -CN, -NOg, -OH, -OCF3, -CF3,
-NR4R5, -5(0)m;R8, -S(0)2NR4RS5, -08(0)oR5, -08(0)2CFa, -O(CH2)XNR4RS5,
-C{O)CFa, -C(O)alkyl, -C{O)cycioalkyl, -C(O)aralkyl, -C{Q)Ar, -C{OXCH2)ORS, -
C(ONCH2)xNR4RS, -C{O)slkaxy, -C(OINR4RS, {(CH2)C(O)alkoxy, -
(CH2)xOC{O)RS, {CH2),ORS, (CH2)xR4R5, {CH2)xC(O)NR4RS, -
(CH2XN(RHIC{O)RS, (CH2)xS(0)2NRRS, -(CH2)N(R#)S(0)2R8, -ZAr, -
{CH2)xS(0)2R8, {OCH2)xS(0)2R8, -N(R4)S(0)2RP, -N(R#)C(O)RS, -
(CH2NR4S(0)2RS, -{CHIRNIRHICIO)RE or (CH)C(O)alicyt;.
R4 and RS may be the same or different and represent H or alkyl or R4 and RS
together with the atoms to which they are attached form a Czeazacycioalkane,
Cas(2-oxo)azacycloalkane ring or Csy polymethylene chain optionally interrupted
by heteroatoms such as O or -NR'.
Zi1s 0, S or NR7;
RO Is alkyl or aryt;
R7 is hydrogen, alkyl or aryl;
misior2;
nis0,1,20r3;
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p and q are Independently 0, 1, 2, 3or 4;

ris1,2or3;

810, 10r2; and

xis0,1,2,3,4,50r6;

with the proviso that sald compound of formula (1) is not a compound selected
from:

1-(1-phenyl-3-pyrrolidinyl}-3-phenyl urea;
1-{1-pheny}-3-pymolidiny)}-3-(4-methoxyphenyijurea;
N-{4-Fluorophenyl)-N-{(R)-1-((3-methyiphenyl)pyrrolidin-2-yimethyi)jurea;
N-(2-Bromophenyl)-N“{{(R)-1-(3-methylphenyl)pyrrolidin-3-yi)jurea;
N-(2-Bromophenyl)-N'{((R)-1-(3-methyiphenyl)pymolidin-2-yimethyl)jurea;
N-{4-Fluorophenyl)}-N“{{(S)-1-(3-methylphenyl)pyrrolidin-2-yimethyl)jurea;
N-(2-Bromophenyl)-N'{((S)-1-(3-methyiphenyl)pyrrolidin-2-yimethyl)jurea;
N-{4-Fluorophenyl)-N-{((5)-1-(3-methylphenyl)pyrrolidin-3-yi)jurea;
N-(2-Bromopheny!)-N{((S)-1-{3-methylphenyl)pyrrolidin-3-yi)jjurea;
N-{4-Fluorophenyl}-N{((R)-1-(3-methyiphenyl)pyrrolidin-3-yi)]urea;
N-(4-Fluorophenyl)-N*{((R)-1-{3-fluorophenyf))pyrrolidin-3-yl)]urea;
N-(2-Bromaphenyl)}-N“{((R)-1-(3-flucrophenyl)pyrrolldin-3-yi)jurea;
N-(1-Naphthyl}-N“{{(R)-1-(3-methylphenyl)pyrrolldin-3-yi)jures;
N-(2,3-Dichlorophenyl)-N{((R)-1-{3-methylphenyl)pyrroiidin-3-yi)jurea;
N-{2-Bromophenyl)}-N"-[{(S}-1-{3-fluorophenyl)pymolidin-3-yl)juree;
N-(2-Bromophenyt)-N{((R)-1-{4-fluoro-3-methylphenyl)pyrrolidin-3-yl)jurea;
N-(2-Bromophenyl)-N“{((R)-1-(3,4-dHfluorophenyl)pyrrolidin-3-yi)jurea;
N-{2-Bromophenyl}-N{((R)-1-{3-fluoro-4-methylpheny!)pyrrolidin-3-yi)jurea;
N+3-Chloro-2-methyiphenyl)}-N“[((R)-1-(3-methyiphenyl)pymolidin-3-yi)jurea;
N+{2,3-Dichiorophenyl)}-N'{((R)-1-(3-methylphenyi)pyrrolidin-3-yi)jurea;
N+2,5-Dichlorophenyl)-N"[{(R)-1-{(3-methyiphanyl)pymoiidin-3-yi)lurea;
N-(2,3-Dichlorophenyl)-N{((R)-1-{3-flucrophenyl)pyrrolidin-3-yi)jurea;
N+2,5-Dichlorophenyl}-N{((R)-1-(3-fluorophenyl)pyrrolidin-3-yi)jures;
N-3-Chloro-2-methylphenyl)}-N-[{(R)-1-(3-flucrophenyl)pymoiidin-3-yi)jurea;

N+(3-Chioro-2-methyiphenyl)}-N[{(R)-1-(3.4-difluorophenyl)pymolidin-3-yl)jures;

N~(2,3-Dichlorophenyl)}-N-{((R)-1<{(3,4-dlfluorophenyl)pyrrolidin-3-vi)jurea;

-3-
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N+2,5-Dichlorophenyl)}-N{{(R)-1-{3.4-dfuorophenyl)pymolidin-3-yi)jurea;
N-(3-Chiloro-2-methyiphenyl)-N"{((R)-1-(3-fluoro-4-methyiphenyl)pyrrolidin-3-
ylurea; and
N-(2,3-Dichlorophenyl)-N"{{(R)-1-(3-fluoro-4-methylphenyi)pyrrolidin-3-yljjurea,
Sultably, P and P are Independently selected from phenyl and heteroaryl.

In a preferred aspect of the present invention there Is provided a subsest of
compounds of formula (l), of formula (IA),

=,
n\ﬁ,u\m _@/@

(A)

®'y

or a pharmaceutically acceptable salt therecf, or a solvate thereof, wherein:

P Is phenyl, naphthyl, quinclinyl or Isoquinolinyf;

P is phenyl or pyridyl:

R1 and R? are independently selected from —H, halo, alkyl, alkoxy, cycloaikyl,

aralkyl, aralkoxy, cycloalkylalkyl, cycloalkylalkoxy, -CN, -NO3, -OH, -OCF3, -CFa,

-NR4RS5, -S(0)mRH, -S{0)2NR4R5, -08(0)2R8, -08(0)2CF3, -O{CH2)NRIRS,

-C{O)CF3, -C{O)alkyl, -C{O)cycloalkyl, -C(O)aralkyl, -C(O)Ar, -C(OXCHz)ORS, -

C(OXCH2)xNR4R5, -C(O)alkoxy, -C{O)NR4RS, {CHz2)xC{O)alkoxy, -

(CH2)xOC(O)RS, {CH2)xORS, {CH2)R4RS, -{CHa)xC(OINRARS; -

(CH2IXN(R4)C(O)RS, {(Ctiz)xS(0)2NRARS, {(CH),N(R4)S(0)2RS, -ZAr, -

(CH2)xS(0)2R, {OCH2),S(0)2R8, -N(R*#)S(0)2R, -N(R4)C(O)RS, -

(CH2)xN(R%)S(0)2R8, {CH2)N(RYC(O)RE or (CH2)C(O)elkyl;

R4 and RS may be the same or different and represent H or alkyl or R4 and RS

together with the atoms to which they are attached form a Cs.eazacycloatkane,
-4
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Cas(2-oxo)azacycloalkane ring or Css polymethylene chain optionally interrupted

by heteroatoms such as O or -NR'.

Zis O, S or NR7;

RE Is alkyl or anyt;

R7 Is hydrogen, alkyl or aryi;

mis1or2;

nis0,1,20r3;

p and q are independently 0, 1,2, 3 or 4;
risi1,20r3;

sis0,10r2; and
xis0,1,2,3,4,50r6;

with the proviso thet sald compound of formula (1A) Is not a compound selected

from:

1{1-phenyl-3-pyrroiidinyt)-3-phenyl ures;
1{1-phenyl-3-pyrrolidinyi)-3-{4-methoxyphenyl)ures;
N-{4-Fluorophenyl)-N'-{(R)-1-{(3-methyiphenyl)pyrrolidin-2-yimethyl)jurea;
N+2-Bromophenyl)-N-{((R)-1-(3-methyiphenyl)pymolidin-3-yi)jurea;
N-(2-Bromophenyl)}-N{((R)-1-(3-methylphenyl)pyrolidin-2-yimethyl)lurea;
N-4-Fluorophenyl)-N"{((S)-1-(3-methylphenyl)pyrrolidin-2-yimethyl)jurea;
N-{2-Bromophenyl)-N{((S)-1-{3-methyiphenyl)pyrroildin-2-yimethyl)jurea;
N-{4-Fluorophenyl)}-N-{((S)-1-{3-methylphenyl)pyrrolidin-3-yi)juree;
N-(2-Bromophenyl)}-N-{({S)-1-(3-methylphenyl)pyrrolidin-3-yl)jurea;
N-{4-Fluorophenyl)}-A"{((R)-1-(3-methylphenyi}pyrrolidin-3-yi)jurea;
N-{4-Fluorophenyl)-N"{((R)-1-(3-fuorophenyl)]pyrrolidin-3-yi)jurea;
N-(2-Bromophenyl)-N{{(R)-1-{3-flucrophenyl)pyrrolidin-3-yi)jurea;
N-(1-Naphthyl}-N-{((R)-1-(3-methylphenyl)pyrrolidin-3-yi)jurea;
N-(2,3-Dichlorophenyl}-N-{((R)-1-{3-methylphenyl)pyrrolidin-3-yi}jurea;
N-(2-Bromophenyl}-N"{((S)-1-{3-luorophenyl)pymolidin-3-yijjurea;
N-{2-Bromophenyl)}-N"“[{(R)-1-(4-fluoro-3-methyiphenyl)pymolidin-3-yi)jures;
N-{2-Bromophenyl}-N{{(R)-1(3.4-difluorophenyi)pymolidin-3-yi)jurea;
N-{2-Bromophenyl)}-N"[{(R)-1-(3-fluoro-4-methyipheriyl}pymolidin-3-ytjjures;

N-(3-Chioro-2-methylphenyl)-N-{((R)-1-{3-methylphenyl)pymoikiin-3-yl)jurea;

N-(2.3-Did1|0f°Ph°nvl)-N'-[((R)-1-ﬁ*musiviphﬂnﬂ)ww'nw)lum:
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N+2,5-Dichlorophenyl)-N-{((R)-1-(3-methyiphenyl)pyrolidin-3-y)jurea;
NH2,3-Dichlorophenyl)-N“[((R)-1-(3-flutrophenyl)pyrrolidin-3-yi)jurea;
N-(2,5-Dichlorophenyl}-N{((R)-1-(3-fluorophenyl)pyrrolidin-3-yi)luree;
N-(3-Chioro-2-methylphenyl}-N{((R)-1-{3-fluorophenyl)pymolidin-3-yl)jures;
N-<(3-Chloro-2-methylphenyl)}-N"{((R)-1~(3.4-diflucrophenyl)pyrrolidin-3-yl)jurea;
N-(2.3-Dld1lorophony|)-N'-[((R)-1-(3.4-dl|homphon3ﬂ)pyrrolldln—37yl)]urea;
N+{2,5-Dichlorophenyl)}-N{((R)-1-(3,4-dIfiuorophenyl)pynolidin-3-yi)jurea;
N-(3-Chioro-2-methyiphanyl)-N{{(R)-1-{3-fluoro-4-methyiphenyl)pynolidin-3-
y)jurea; and

N-(2,3-Dichiorophenyl)}-N-{((R)-1-(3-fiuoro-4-methylphenyl)pyrrolidin-3-yi)jurea.

Sultably, P Is phenyl, quinolinyl or Isoquinclinyl. More suitably P is phenyl,
S-quinolinyl, 7-quinolinyl or 5{soquinclinyl. Preferably, P is phenyl or 5-
isoquinolinyl. :

Sultably, P’ Is phenyl. Sultably, P* le pyridyl.

Sultably, R1 Is halo, -CF3 or alkyl. Preferably, R1 s fluoro, chioro, bromo,
-CF3, methyl or terf-butyl.

When p Is 2 or 3 the groups R1 may be the same or different.

Suitably, p is 1 or 2. Preferably, pls 1.

Sultably, mis 1.

Sultably, nis 0 or 1. Preferably, nls 0.

Sultably, R2 Is halo, alkyl, alkoxy, -CN or -CF3. Preferably, R2 Is fluoro,
chloro, bromo, methyl, OMe or CF3.

Sultably, g Is 1 or 2. Preferably, qls 1.

Suitably, xis 1,2 or 3. .

When q is 2 or 3 the groups RZ may be the same or different.

When q i& 2, particularly preferred examples of RZ are 3,4-difluoro, 3-
fluoro-4-methyl, 3-methyl-4-fluoro, 3-chloro-5-tiiflucromethyl, 3-cyano-5-
trifluoromethyl and 3-cyano-8-trifluoromethyl.

Sultably, r and s have values such that they define a 4 - 7 membered ring.
Preferably, r and s have values such that they define a 5 or 6§ membered ring.
Most preferably r and s have values such that they define a 5 membered ring.
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According to a further preferred aspect of the present invention, there is
provided a subset of compounds of fonmula (1), of formula {(IB),

G
O

®y (B)
or a pharmaceutically acceptable salt thereof, or a solvate thereof, wherein:
P ls phenyl, naphthyl, quinalinyl or Isoquinolinyi;
R1 and R2 are independently selected from ~H, halo, alkyl, alkoxy, cycloalkyl,
aralkyl, aralkoxy, cycloalkylalkyl, cycloalkylalkoxy, -CN, -NO2, -OH, -OCF3, -CFa,
-NRARS, -8(0)R8, -S(0)2NRARS, -08(0)2R86, -08(0)2CF3, -O(CH2)LNRARS,
-C(O)CF3, <C(O)alkyl, -C(Q)cycloalkyl, -C(O)aralkyl, -C(O)Ar, -C(OXCH2)xORS, -
C{OXCH2)xNR4RS, -C(O)alkoxy, -C(O)NR4RS, {CH2)xC(O)alkoxy, -
(CH2)OC(O)RS8, {CH2)xORS, -(CH2)xRIRS, {(CH2)C(OINR4RS, -
(CH2N(RA)C(O)RS, -(CH2)xS(O)2NRARS, {CHa)xN(R#)S(0)2RS, -ZAr, -
(CH2)xS(012RY, {OCH2),8(0)2R8, -N(R)S(0)2RS, -N(R4)C(O)RS, -
(CH2)N(R4)8(0)zR6, (CH2)XN(R4IC(O)RS or {CH2)xC(O)alkyi;
R4 and RS may be the same or different and represent H or afiyl or R4 and R6
together with the atoms to which they are attached form a Cj.sazacycloalkane,
Cas{2-oxo)azacycloalkane ring or Cs 3 polymethylene chain optionally interrupted
by heteroatoms such as O or -NR’.
Zis0,SorNR7;
RO is alkyl or aryl;
R7 Is hydrogen, alky! or anyi;
mlsior2;
nis0,1,20r3;
p and q are independently 0, 1, 2, 3or4;

-Te
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ris1,2or3;
sis0,10r2; and
xi80,1,2, 3,4, 50r8.

Sultably, R1 Is halo, hydroxy, alkyl, alkoxy, -CF3. -NO3, -CN, -OCFa,
amino or mono- or dialkylamino. Preferably, Rt s halo, -CF3 or alkyl. More
preferably, R1 Is bromo, chioro, fluoro, -CF3, methyl or tert-butyl;

Sultably, R1 Is halo, hydroxy, alkyl, akoxy, -CF3, NO9, <CN, -OCFa,
amino or mono- or dialkylamino. Preferably, R2 is halo, alkyl, alkoxy, -CN, or -
CF3. Preferably, R2 is bromo, chioro, fluoro, methyl, -OMe or -CF3;

Sultably, p and q are independently 0, 1 or 2; and

Sultably, r and s are independently 1 or 2.

Sultably, xls 1,20r3.

Compounds of formula (IB) of particular interest according to the present
invention are Example numbers 1-23, 28, 20, 34-309, 44-50 and 55-76 (presented
in Table 1 below) or pharmaceutically acceptable salts or solvates thereof.

According to a further aspect of the present invention, there Is provided a
subset of compounds of formula (1), of formula (IC),

Q) "ﬁf"‘*@/@m

R’y ()

or a pharmaceutically acceptable salt thereof, or a soivate thereof, wherein:

P Is phenyl, naphthyl, quinolinyl or Isoquinolinyl;

R1 and R2 are Independently selected from halo, hydroxy, alkyl, alkoxy, -CF3, -
NO2, -CN, -OCF3, amino or mono- or dlatkylamino

nis0,1,20r3;

p and q are Independently 0, 1, 2,3 or 4;

ris1,2or3; and
gls0,1or2;
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with the proviso that said compound of formula (l) is not a compound selected
from:

1-(1-phenyl-3-pymolidinyl)-3-phenyl urea;
1<{1-phenyl-3-pynolidinyi)-3-{4-methoxyphenyl)urea;
N-{4-Fluorophenyl)}-N-{(R)-1-((3-methyiphenyl)pyrrolidin-2-yimethyl)jurea;
N-{2-Bromophenyl)-N[((R)-1-(3-methylphenyl)pymrolidin-3-yi)jurea;
N-(2-Bromophenyl)-N{((R)-1-(3-methyiphenyl)pyrrolidin-2-yimethyl)jures;
N-(4-Fluorophenyl)-N-{{(5)-1-{3-methylphenyi)pynolidin-2-yimethyi)jurea;
N-(2-Bromophenyl)-N-{((S)-1-(3-methylphenyl)pyrrolidin-2-yimethyi)jurea;
N-4-Fluorophenyl}-N{((S)-1-{3-methylphenyl)pyrrolidin-3-yi)jurea;
N-2-Bromophenyl)-N“{{(S)-1{3-methylphenyl)pymolidin-3-yl)jurea;
N-{4-Fluorophenyl}-N-[({R)-1-{3-methylphenyl)pyrrolidin-3-yi)jurea;
N-{4-Fluorophenyl)-N{((R)-1-(3-fiuorophenyl)jpyrrolidin-3-yljurea;
N-(2-Bromophenyl)-N"[{(R)-1-{3-lucrophenyl)pyrrolidin-3-yi)jurea;
N-(1-Naphthyl)-N{((R)-1-(3-methylphenyl)pymrolidin-3-yi)jurea;
NH2,3-Dichlorophenyl)-N"[{(R)-1-{3-methylphenyl)pyrrolidin-3-y)jurea;
N-(2-Bromophenyl)-N{((S)-1-(3-luorophenyl)pyrrolidin-3-yi)jurea;
N-{2-Bromopheny)-N{{(R)-1-(4-fluoro-3-methyiphenyl)pymolidin-3-yl)jurea;
N-{2-Bromophenyl)}-N“[((R)-1-(3,4-difluorophenyl)pyrrolidin-3-yi)jurea;
N-(2-Bromophenyl)-N{((R)-1-{(3-fluoro-4-methyiphanyl)pyrrolidin-3-yl)jurea;
N-3-Chioro-2-methylphenyl)-N“[((R)-1{3-methylphenyl)pyrrolidin-3-yl)jurea;
N+2,3-Dichiorophenyl)}-N{((R)-1-(3-methyiphenyl)pyrrolidin-3-yl)jurea;
NH2,5-Dichlorophenyl)-N{{(R)-1-{3-methylphenyl)pyrrolidin-3-y})jurea;
N-(2,3-Dichlorophenyl)-N*{{{R)-1-{3-flucrophenyl)pyrolidin-3-yl)]urea;
N-2,5-Dichiorophenyl)-N{((R)-1-(3-fluorophenyl)pyrrolidin-3-y!)jures;
N=(3-Chloro-2-methylphenyl)-N"{{(R)-1-(3-lucrophenyl)pymolidin-3-yl)jurea;
N-{3-Chloro-2-methylphenyl}-N{({R}-1-(3 4-diflucrophenyl)pymolidin-3-yi)jurea;
N-(2,3-Dichlorophenyl)-N{((R)-1-(3,4-diflucrophenyl)pyrrolidin-3-yi)jurea;
N-2,5-Dichiorophenyl)-N-[({R)-1«(3 4-difiuorophenyl)pytrolidin-3-yi)jurea;
N-(3-Chioro-2-methyiphenyl)}-NJ((R)-1-(3-flucro-4-methyipheny!)pymolidin-3-
yijlurea; and

N-(2,3-Dichlorophenyl)}-NJ((R)-1-(3-fluoro-4-methylphenyl)pymolidin-3-yi)jurea.
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Suitably, P Is phenyl, quinolinyl or Isoquinolinyl.

Suitably, R is alkyl. Prefarably R1 ls methyl.

Sultably, R is helo or alkyl. Suitably, RZ is fluoro or methyl.

Sultably, p and g are independently 0, 1 or 2.

Suitably, r and s are independently 1 or 2.

Compounds of formula (IC) of particular interest according to the present
invention are Exampie numbers 24-27, 30-33, 40-43 and 51-54 (llustrated In
Table 1 below) or pharmaceutically acceptable salts or solvates thereof.

Cartaln of the carbon atoms of formula (l) are chiral carbon atoms, such
as the carbon atom marked with an ™*, and therefore compounds of formula (1)
may axist as stereolsomers. The invention exterxis to all optical Isomers such as
stersoisomeric forms of the compounds of formula (1) Including enantiomers and
mbcures thereof, such as racemates. The different stereclsomeric forms may be
separated or resclved one from the other by conventional methods or any given
isomer may be obtained by conventional sterecspecific or asymmetric syntheses.

Preferred compounds of formula (1) have the C* carbon In the R-
configuration.

Certain of the compounds herein can exiet in various tautomeric forms
and It is to be understood that the invention encompasses all such tautomeric
forms.

As Iindicated above, the compounds of formula (I} can form salts,
especially pharmacaeutically acceptable salts. Sultable pharmaceuticalty
acceptable salis are those use conventionally in the art and include those
described in J. Pharm. Sdl., 1877, 88, 1-19, such as acld addition salts.

Suitable pharmaceutically acceptabie salts include acld addition salts.

Sultable pharmacsutically acceptable acld addition salts include salts with
Inorganic acids such, for example, as hydrochloric acld, hydrobromic acid,
orthophasphoric acld or sulphuric acid, or with organic aclds such, for example
a8 methanesulphonic ackl, toluenesulphonic acid, acetic acld, proplonic acid,
lactic acid, cltric acid, fumaric acld, malic ackl, succinic acid, salicylic acid, malelc
acld, glycerophosphoric acid or acetyisallcylic acid.

-10-
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The salts and/or solvates of the compounds of the formula () which are
not pharmaceutically acceptable may be useful as Intermediates in the
preparation of pharmaceutically acceptable salts and/or solvates of compounds
of formula (1) or the compounds of the formula (]) themsalves, and as such form
another aspect of the present Invention.

The compounds of formula (I) may ba prepared in crystalline or
non-crystailine form, and If crystalline, may be optionally hydmtaii or solvated.
This invention Includes in Its scope stoichiometric hydrates as well as
compounds contalning variable amounts of water.

Sultable solvates include pharmacsutically acceptable solvates, such as
hydrates.

Solvates include stoichlometric solvates and non-stoichiometric solvates.

As used hereln the term “alkyl” as a group or part of a group refers to a
straighit or branched chain saturated aliphatic hydrocarbon redical contalning 1 to
12 carbon atoms, sultably 1 to 8 carbon atoms. Such alkyl groups in particular
inciude methyl ("Me"), ethyl ("Et"), n-propyl ("Pr""), iso-propyl ("Pri¥), n-butyl
("Bu™), sec-butyl ("Bu®"), tert-butyl "But™), pentyl and hexyl. Where appropriate,
such alkyl groups may be substituted by one or more groups selected from halo
(such as fluoro, chioro, bromo), <CN, -CF3, -OH,—OCF3, Co_g alkenyl, C3.g
alkynyl, C{.g alkoxy, aryl and di-C4.g alkylamino. )

As used herein, the term “alkoxy” as a group or part of a group refers to
an alkyl ether radical, wherein the term "aliyl" Is defined above. Such alkoxy
groups In particular include methaxy, ethaxy, n-propoxy, iso-propoxy, n-butoxy,
iso-butoxy, sec-butoxy and ferf-butoxy. Where appropriate, such alkoxy groups
may be substituted by one or more groupa selected from halo (such as fluoro,
chloro, bromo), -CN, -CF3, -OH, <OCF3, C1.g alkyl, C2.g atkenyi, C3-g alkynyi,
aryl and di-C1.g alkylamino.

As used herein, the term "aryl” as a group or part of a group refers to a
carbocycdlic aromatic radical ("Ar”). Suitably such aryl groups are 5-8 membered
monocyclic groups or 8-10 membered fused bicyclic groups, especlally phenyl
("Ph"), biphenyl and naphthyl, particularly naphthyl and phenyl.

As used hereln, the term "heteroaryl” as a group or part of a group refers

to a stable 5- 7-membered monocyclic or 7- to 10-membered bicydlic
-11-
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hetarocydlic aromatic ring which consists of carbon atoms and from 1 to 4,
sultably from 1 to 2, hetercatoms independently selected from the group
consisting of N, O and S. It is preferred that the total number of S and O atoms
in the aromatic heterocycie Is not more than 1. Examples of suitable heteroaryl
groups include, but are not limited to, acridinyl, azocinyl, benzimidazolyl,
benzofuranyl, benzothiofuranyl, benzothlophenyl, benzoxazolyl, benzthiazolyl,
benztriazolyl, benztetrazolyl, benzisoxazolyl, benzisothlazolyl, benzimidazolyl,
carbazolyl, carbolinyl, chromanyl, chromenyl, cinnolinyl, decahydroquinolinyl, 2H,
6H-1,5,2-dithlazinyl, dihydrobenzofuranyl, furanyl, furazanyl, imidazolyl, 1H-
indazolyl, indolinyl, indolyl, lsobenzofuranyl, lsochromanyl, iscindazolyl,
isoindolyl, Isoquinclinyl, lsothlazolyl, isoxazolyl, naphthyridinyl, oxadlazolyl, 1,2,3-
oxadiazolyl, 1,2.4-oxadlaxoiyl, 1,2,5-oxadlazolyl, 1,3,4-oxadlazolyl, oxazolyl,
pyrimidinyl, phthalazinyl, pteridinyl, purinyl, pyrazinyl, pyrazolyl, pyridooxazolyl,
pyridoimidazolyl, pyridothlazolyl, pyridyl, pyrrolyl, quinazolinyl, quinolinyi,
quinoxalinyl, tetrahydrolsoquinolinyl, tetrahydroquinotinyl, 8H-1,2,5-thladlazinyl,
1,2,3-thiadlazolyl, 1,2,4-thiadlazolyl, 1,2,6-thiadiazolyl, 1,3.4-thladiazoiyl,
thiazolyl, thienyl, thienothlazolyl, thienooxazolyl, thienolmidazolyl, triazinyl, 1,2,3-
triazolyl, 1,2.4-trlazolyl, 1,2,5-trlazolyl, 1,3,4-triazolyl and xanthenyl.

The term "halo” la used herein to describe, unless otherwise stated, a
group selected from fluorine (“flucra®), chiorine ("chloro™), bromine ("bromo~) or
lodine ("lodo®).

The term "naphthyi® Is used herein to denots, uniess otherwise stated,
both naphth-1-yl and naphth-2-yi groups.

The present invention also provides a proceas for the preparation of a
compound of formula {l) or a pharmacsutically acceptable salt thereof, which
process comprises coupling a compound of formula (I):
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()

in which R1, P and p-are as defined in formula (1) with a compound of formula
an):

R

IO

B— (CH);

r

(i

[n which P*, R2, n, q, r and e are as defined In formula () and A and B contain
appropriate functional groups which are capable of reacting together to form the
urea molety; :
and thereafter, as necessary, carrying out one or more of the following reactions:
(1) converting one compound of formula (I} into ancther compound of formula (l);
() removing any protecting group;
(i) preparing a salt or a solvate of the compound so formed.

Suitable examples of appropriate A and B groups Include:
(a) Als -N=C=0 and B Is NH2; or A is NH2 and B ls N=C=0 or
(b) A Is NHs and B Is NH2 together with an appropriate urea forming agent.

In process (a) the reaction Is carvled out In an Inert solvent such as
dichioromethane or acstonlirile.

In process (b) the urea forming agent can be carbonyl dilmidazole or
phosgene or triphosgene, and camied out In an Inert organic solvent such as
diethyl ether, tetrahydrofuran or dichloromethane st ambient or elevated
temperature in the presence of a base such as triethylamine or pyridine.

An altemative method of synthesis of the unsymmetrical urea
compounds of formula {}) s from a diaryl carbonate, via the comesponding
carbamate. Such a methodology Is described by Freer et al. (Synthetic

-13-
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Communications, 26(2), 331 - 349, 1886). It would be appreclated by those
skilled In the art that such a methodology could be readily adapted for
preparation of the compounds of formula (1).

It will be appreciated by those skilled in the art that it may be necessary
to protect certain reactive substituents during some of the above-mentioned
procedures. Standard protection and deprotection tachniques, such as those
described in Greene T.W. 'Protaciive groups in omaﬁlc sym\eal's'. New York,
Wiey (1981), can be used. For example, primary amines can be protected as
phthalimide, benzyl, benzyloxycarbonyl or trityl derivatives. Carboxyfic acld
groups can be protacted as esters. Aldehyde or ketone groups can be protected
as acetals, ketals, thioacetals or thioketala. Daprotection of such groups Is
achieved using conventional procedures well known In the art.

A compound of formula (lll) may be prepared by reaction of & compound
of formula (IV):

R,
L : ™

wherein, P* Is as defined In relation to formula (I) and R2’ Is R2 as defined above
or a protacted form thereof, L1 Is a leaving group and q is as defined abave, with
a compound of formula (V):

B'— (CH,);
r N

wherein B' Is B as defined above or a protected form thereof and n, rand s are
as defined above.

Sultably L1 Is a halogen, such as chiorine.
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Suitably, the compound of formula (V) {s In an activated form, for
example an ionic form. Such activated forms are prepared using conventional
coupling reaction methodology, as for example by reacting compounds (IV} and
(V) in the presence of an alkall carbonate, such as potassium carbonate, In an
aprotic solvent such as dimethylfformamide using reaction conditions appropriate
to the particular methodology chosen, for example at an elevated temperature,
such as 100°C. '

Compounds of formulae (IV) and (V) are commaercially available, or are
prepared by known procedures, such as those disclosed In: Hefarocycies, 1864,
22(1), 117and J. Chem, Soc., Perkin 1, 1888, 4, .921 for compounds of formula

-(IV) and J. Med. Chem., 1992, 35(10), 1764 for compounds of formula (V), or by
methods analogous to these disclosed methods.

Phamaceutically acceptable salts may be prepared conventionally by
reaction with the appropriate acid or acld derivative.

Compounds of formula (1) and thelr pharmaceutically acceptable salts
have Vanlilold receptor antagonist (VR1) activity and are belisved to be of
potential use for the treatment or prophylaxis of certain disorders, or treatment of
the pain associated with them, such as: pain, chronic pain, neuropathic pain,
postoperative pain, postrheumatold arthritic pain, osteoarthritic pain, back pain,
visceral pein, cancer pain, algesia, neuraigla, dental pain, headache, migraine,
neuropathies, carpal tunnel syndrome, diabetic neuropathy, HIV-related
neuropathy, post-herpetic neuraligia, fibromyalgia, neuritie, sclatica, nerve injury,
lschaemia, neurodegeneration, stroke, post stroke pain, multiple aclerosis,
respiratory diseases, asthma, cough, COPD, brond'lo conestriction, Inflammatory
dsorders, cesophagltls, heart bum, Barretl's metaplasia, dysphagia,
gastroeosophagea! relux disordsr (GERD), stomach and duodenal ulcers,
functional dyspepsia, irritable bowel syndrome, inflammatory bowel disease,
colitts, Crohn’s disease, pelvic hypersensitivity, pelvic pain, menstrual pain, renal
colic, urinary incontinence, cystitls, bume, iich, psoriasis, pruritis, emesis
(hereinafter referred to as the "Disorders of the invention"”).

Accordingly, the Invention aiso provides a compound of formula (I) or a
pharmaceutically acceptable salt or solvate thereof, for use as an active

-15-
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therapettic substance, In particular in the treatment and/or prophylaxis of the
Disorders of the Invention.

in particular, the Invention provides a compound of formula (1) or a
phamaceutically acceptable sait or solvate thereof for use in the treatment or
prophylaxis of pain.

The invention further provides a method for the treatment or prophylaxis
of disorders In which antagonism of the Vanlliold (VR1) receptor is beneficial, In
particular the Disorders of the Invention, in mammals including humans, which
comprises administsring to a mammal In need thereof a therapeutically effective
amount of a compound of formula (1) or a pharmaceutically acceptable salt or
solvate thereof.

The invention provides for the use of a compound of formula ({) or a
pharmaceutically acceptable salt or solvate thereof In the manufacture of a
medicament for the treatment or prophylaxis of disorders in which an antagonist
of the Vanllioki (VR 1) receptor Is beneficlal, particulary the Disorders of the
Invention.

In order to use the compounds of the Invention in therapy, they will
normally be formulated into a pharmacsutical composition In accordance with
standard pharmaceutical practice. Thus, the present invention also provides a
pharmaceutical composition, which comprises a compound of formula () or a
pharmaceutically acceptable salt or solvate thereof and a pharmacsutically
acceptable carmier or exciplient therefor.

A pharmaceutical composition of the invention, which may be prepared
by admibdure, suitably at amblent temperature and atmospheric pressure, ia
usually adapted for oral, parenteral, rectal administration or intravesical
adminatration to the bladder and, as such, may be In the form of tablets,
capsules, oral liquid preparations, powders, granules, lozenges, reconstitutable
powdaers, injectable or Infusable solutions, suspensions or suppositories. Orally
administrable compositions are generally preferred.

Tablets and capsules for oral administration may be In unit dose form,
and may contaln conventional axciplents, such as binding agents, fillers,
tabletting lubricants, disintegrants and acceptable wetting agents. The tablets
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may be coated according to methods well known in normal phamaceutical
practice.

Oral liquid preparations may be In the form of, for example, aqueous or
olly suspension, solutions, emuisions, syrups or elbirs, or may be in the form of a
dry product for reconstitution with water or other suitable vehicle before use.
Such liquld preparations may contaln conventional additives such as suspending
agents, emulsifying agents, non-aqueous vehicies (which may Include edible
olls), preservatives, and, If desired, conventional flavourings or colourants.

For parentaral administration, fiuld unit dosage forms are prepared
utllising @ compound of the invention or pharmacsutically acceptable salt thereof
and a sterlle vehicle. The compound, depending on the vehicie and
concentration used, can be efther suspended or dissolved In the vehicls. in
preparing solutions, the compound can be dissolved for injection and filter
sterilised before filling Into a sultable vial or ampoule and sealing.
Advantageously, adjuvants such as a local anaesthelic, preservatives and
buffering agents are dissolved in the vehicle. To anhance the stabllity, the
composition can be frozen after filling into the vial and the water removed under
vacuum. Parenteral suspensions are prepared In substantially the same
manner, except that the compound Is suspended In the vehicle instead of being
dissolved, and sterillzation cannot be accomplished by filtration. The compound
can be sterllised by exposure fo ethylene oxide before suspension In a sterfle
vehicle. Advantageously, a surfactant or welting agent Is included in the
composition to faclliitate uniform distribution of the compound.

The composition may contaln from 0.1% to 89% by welght, preferably
from 10 to 60% by welght, of the active material, depending on the method of
administration.

The dose of the compound used In the treatment of the aforementioned
disorders will vary in the usual way with the serlousness of the disorders, the
welght of the sufferer, and other simliar factors. For systemic administration,
dosage levels from 0.01mg to 100mg per kllogramme of body weight are useful
in the treatment of pain. However, as a general guide sultable unit doses may be
0.05 to 1000 mg, more suitably 0.05 to 20, 20 to 250, or 0.1 to 500.0 mg, for

example 0.2 to § and 0.1 to 250 mg; and such unit doses may be administered
-17 -
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more than once a day, for axample two or three a day, so that the total dafly
dosage is in the range of about 0.5 to 1000 mg; and such therapy may extend for
a number of weaks or months.

No unacceptable toxicological effects are Indicated with compounds of the
invention when administered in accordance with the invention.

All publications, including but not limited to patents and patent applications,
chted In this specification are hereln Incorporated Byufuaneeasli‘ead! ndividual
publication were specifically and individually indicated to be incorporated by
reference herein as though fully set forth.

The following Deecriptions and Examples Hustrate the preparation of the
compounds of the Invention,

Abbrevistions

BINAP - 2,2'-bis{diphenyiphosphino)-1,1'-binaphthyl
HPLC -~ High Perfomance Liquid Chromatography
MgSO04 - Magnesium sulfate

TFA - Trifiuoroacetic acld

DCM - dichloromethane

Description 1

[{R)-14{5-Trifluocromethylpyridin-2-yl)-pyrrolidin-3-yi]-carbamic acid tert-butyl
eater (D1)

To & solution of 2-chioro-5-trifluoromethyipyridine (7.3g, 0.04mol) and 3R-
{+)-3~{tert-butyloxycarbonylamino)pyrrolidine (7.5g, 0.04mol) in dry
dimethyiformamide (100mil) was added powdered potassium carbonate (6.6g,
0.05mol) and the reaction heated at 100°C for 7h and cooled. Soivent was
removed under reduced preasure and the reskdue partitioned between ethyl
acetate and water. The organic phase was separated, dried (MgSO,) and
fitered. Removal of solvent under reduced pressure gave a solid.
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Chromatography on silica gel eluting with ethyl acetate and DCM (gradient
elution, 20% maximum) afforded the title compound as a white solid.

Description 2 .
(R)-1<{5-Trifluoromethylpyridin-2-yl)-pymolidin-3-ylamine (D2)

A solution of D1 (11.5g, 0.04mol) in DCM (80ml) was cooled (lce-bath)
and triflucroacetic acld (excess, 50ml) was added. Reaction was wamed to
amblent temperature, stired for 3h and partitioned between ethyl acetate and
aqueous sodium hydroxide. The organic phase was separated, dried (MgS80O;)
and fliltered. Removal of solvent under reduced pressure afforded the crude
product as a yellow oll. Bulb 1o bulb disifiiation under reduced pressure inftially
afforded the tiie compound as an oll which crystalllsed on standing.

Description 3
1,3-Dimethyi-5-nitrolsoquinoline (D3)

1,3-Dimethylisoquinoiine [(Chem. Lett., 1883, p.791), 2.39g, 15.20mM], In
concentrated sulfuric acid, (15mi), was cooled to <4°C. A solution of potassium
nitrate, (1.68g, 16.72mM), in concentrated sulfuric acid was added dropwise,
maintalning the temperature below 4°C. After complete addition the solution was
stimed at this temperature for a further 2h then warmed fo room temperature for
1h. The reaction mhdure was poured into ice water and the solution basified with
sodium hydraxide and extracted with DCM. The extract wae washed with brine,
dried and concentrated to a yellow solid. Purlfication by silica gel
chromatography afforded the title compound as a yellow crystaliine solid.

Description 4
5-Amino-1,3-dimethylisoquinoline (D4)

A solution of D3 {2.01g, 9.94mM) and 10% palladium on charcoal {1g) In
methanol was hydrogenated at atmospheric pressure for 1h. The catalyst was
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fitered off and the filtrate concantrated under reduced pressure to afford the title
compound as an off white solid.

Description § .
3-Methyl-S-nitrolsoquinoline {D5)

A solution of 3-methylisoquinoiine (5.4g, 0.038mol) in concentrated
sulfuric acid (30mi) was cautiously added to a solution of potassium nitrate
{4.250, 1.1eq) in concentrated sulfuric acid (23mi) whilst maintaining the
temperature below 4°C (ice bath), Stirring was continued for 2h and then
temperature ralsed to amblent. Reaction was further stimed for 3h and then
poured into ice-water slurry (500mi). Neutralisation using solld potassium
carbonate affored a yeliow solld which was filtered and washed with water. The
crude product was dissolved in ethanol (200ml), filtered and concentrated under
reduced pressure to afford the titie compound as a yellow solid.

Description 6
S-Amino-3-methylisoquinoline (D6)

The title compound was prepared from D5 using the procedure outlined
for Description 4.

Deacription 7
N+<{2,2-Dimethoxyethyl)}{1-phenyljethylamine (D7)

A solution of a-methytbenzylamine (8.37g, 0.07mol) and
bromoacetaldehyde dimethylacetal {(11.67g, 0.07mol) in acatonitrile (150mi)
containing potassium carbonate (12.39g, 0.09mol) was heated at reflux for 2d
and cooled. The solld was filtered off and the filtrate was concentrated under
reduced pressure to leave an oll. Chromatography on silica gel eluting with athyl
acetate afforded the titie compound as an oil.
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Description 8
1-Methyilsoquinoline (D8)

To cooled chiorosulfonic acid (16ml, -10°C) was cautiously added D7 (5g,
0.024mol) over a period of 2h. Reaction was allowed to warm to ambient
temperature and stirring continued for 3d. The reaction was then poured Into

. ice-water siumy (500ml), basified using solid potassium carbonats followed by

extraction using DCM. Organic phase was separated, dried over MgSO,, filtered
and concentrated under reduced pressure to leave an oil. Chromatography on
silica gel eluting with ethyl acetate afforded the titke compound as ysliow ol

Description 9
1-Methyt-5-nitroisoquinoline (D8)

A solution D8 (1g, 7mmol) n sulfuric acld (2.5ml) was cooled (<4°C) and
concentrated nitric acid (1ml) added over 10min. Reaction was stimed for 30min
and then heatad at 60°C for 2h., After cooling the reaction mixiure was poured
into ice watsr siurry {100ml) and basified using solid potassium carbonats
followed by extraction using DCM. Organic phase was separated, dried over
MgSO,, filtered and concentrated under reduced pressure to afford the title
compound as a white solid.

Description 10
S-Amino-1-methylisoquinoline (D10)

The iitle compound was prepared from (D9} using the procedure outiined
for Deacription 4.
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Description 11
((R)-1-{3-Methyiphenyl)pyrrolidin-3-yl)carbamic acld ferf-butyl ester (D11)

A suspension of BINAP 1.25g, 2mmol), palladium acetate (0.3g, 1.3mmol)

ceslum carbonate (6.6g, 0.02mol), 3-bromotoluene (4.6g, 0.027mol) and (3R)-
(+)-3-{tert-butylaxycarbonylamino)pyrrolidine (2.5g, 0.013mol) in 1,4-dioxane
(anhydrous, 50mt) was heated at reflux under an argon atmosphere for 18h.
After cooling, solvent was removed under reduced preasure and residue
partitioned between DCM and water. Organic phase was separated, dried over
MgSO,, fittered and concentrated under reduced pressure to leave an oll.
Chromatography on silica gel eluting with ethyl acetate and hexane (gradient
elution, maxium 4%) afforded the tile compound as an off-white solid.

Description 12
(R)-1-(3-Methyiphenyl)pyrrolidin-3-ylamine (D12)

A solution of D11 (2.07g, 7.5mmol) in TFA (1.2ml) and DCM (20ml) was
stimed at amblent temperature for 18h. Solvent was removed under reduced
pressure and the residue partitoned between DCM and aqueous sodium
hydrogen carbonats. Organic phase was separated, dried over MgSO,, filtered

and concentrated under reduced pressure to afford the title compound as an oll.

Description 13
(R)-1-{(3-Fluorophenyipyrrolidin-3-yi)carbamic acld tert-butyl ester (D13)

The tile compound was prepared from (3R)-(+)-3-(terl-

butyloxycarbonylamino)pymolidine and 1-bromo-3-flucrobenzens uglng the
procedure outlined In Description 11.

A
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Deacription 14
(R}1<{3-Fluorophenyi)pyrrolidin-3-ylamine (D14)

The title compound was prepared from D13 using the procedure outiined
for Description 12.

Description 15
{(R)-1-(3,4-Diflucrophenyi)pyrrolidine-3-carbamic acld tert-butyl ester (D15)

The title compound was prepared from (3R)-(+)-3-(tert-

butoxycarbonylamino)pymolidine and 4-bromo-1,2-difluorobenzene using the
procadure outlined for Description 11.

Description 18
(R)1<{3,4-Difiuorophenyl)-pyrrolidin-3-ylamine(D16)

The title compound was prepared fram D15 using the procedure outlined
for Description 12.

Description 17

(R)-1-(3-Fluoro-4-methylphenyl)pymrolidine-3-carbamic acld tert-butyl ester
D17)

The title compound was prepared from (3R)}{(+)-3-(teri-
butoxycarbonylamino)pyrrolidine and 4-bromo-2-flucrofoluene using the
procedure outlined for Description 11,

Description 18
{R)-1«{3-Flucro-4-methylphenyl)-pyrrolidin-3-ylamine{D18)

The title compound was prepared from D17 using the procedure outlined
for Description 12.
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Description 18
(2,2-Diethoxysthyl)<2-flucrobenzylidene)amine (D19)

2-Fluorobenzakiehyde (7.45g), was added to aminoacstaldehyde
disthylacetal (8.16g) and the reaction heated to 100°C for 3h. After cooling, the
mixture was transferred to a sapareting funnel and partitoned between diethyl
ether and water. The ether layer was separated, dried over magnesium sulfats,
fitered and concentrated under reduced pressure to leave an oil. Distillation at
0.6-0.8mm collecting the fraction bolling at 102-106°C afforded the title
compound as a colouriess oll.

Description 20
8-Fluorolsoquinoline (D20)

A solution of phosphorus pentoxide, {18g), in concentrated sulfuric acid, (5
mi), was heated o 160°C was treated cautiously with a solution of D19 (11.5¢)
concentrated sulfuric acid, (75mt) over a period of 5 mins. After heating for 25
mins the reaction was cooled and poured Into ice-water slurry (11). Basification
with solid sodium hydroxide to pH 10 was followed by extraction with ethyl
acetate. The organic phase was dried over magnesium sulfate, filtered and
concentrated under reduced pressure to afford the crude product.
Chromatography on silica gel eluting with ethy! acetate and hexane {gradient,
max 10%) afforded the product as a pale ysllow crystalline solid.

Description 21
8-Fluoro-S-nitrolaoquinoline {(D21)

D20, (0.278g). In concentrated sulfuric ackl, (2ml), was cooled to 0°C.
Potasslum nitrate, (0.21g), was added portionwise whilst maintalning the
temperature below 0°C. After complete addition the solution was stired at 0°C
for a further 1.5h and then stimed at amblent temperature for 24h. The reaction
mixiure was poured into ice-water slurry, basifled with sodium hydroxide and
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extracted with ethyl acetate. The ethyl acetate solution was dried over
magnesium sulfate, filtered and concentrated under reduced pressure to leave
the crude product. Purification by sliica gel chromatography eluting with sthyl
acetate afforded the title compound as a yellow crystalline solid.

Description 22
§-Amino-8fluoroisoquinoline (022)

D21, (0.283g), in ethanol (2ml), was treated with concentrated
hydrochloric acid, (2ml). Reaction mixture cooled In an ice bath and a solution of
tin (1) chloride dihydrate, (1.45g). in ethanol, (2ml), was added portionwise over
10 mina. After a furthsr 20mins the reaction mixture was basified with sodium
hydroxide and extracted with DCM. The DCM solution was dried over
magnesium sulfate, fitered and concentratad under reduced pressure to leave

the crude product. Chromatography on sllica gel eluting with ethyl acetate gave
the tile compound as a cream solld.

Description 23
{1-Bsnxyi-piperidin4-yf)-carbamic acld tert-butyl eater (D23)

To a solution of 1-benzyl-4-aminopiperidine (30g, 0.16mol) in DCM
(200ml) was added dropwise a solution of di-fer-butyl dicarbonate (1.1eq.,
37.9g) In DCM (100mi) over & period of 2h. Reaction was stimed at amblent
temperature for 18h and then solvent was removed under reduced pressure to
afford the titie compound as a white solid,

Description 24
Piperidin-4-yl-carbamic acld tert-butyl ester (D24)

A solution of D23 (10g, 3.4mmol) in methanol (150mi) was hydrogenated
at 50psl in a Parr hydrogenator using 10% Palladlum on carbon catalyst (800mg)
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for 18h. Catalyst was filtered off and the filtrate concentrated under reduced
pressure to afford the titie compound as a white solid.

Description 25

14{(5-Trifluoromethylpyridin-2-yi)piperidin-4-ylJaminc]-carbamic acld fert-
butyl ester (D25)

The title compound was prepared from D24 and 2-chloro-5-
trifluoromethylipyridine using the procedure outlined for Description 1.

Description 26
14{5-Trifluoromethylpyridin-2-yi)-piperidin-4-ylamine (D26)

The tite compound was prepared from D25 using the procedure outiined
for Description 2. '

Description 27
3{3"Isoquinolin-S-yi-ureido)-piperidine-1-carboxyilc acid tert-butyl ester
{D27)

To a suspension of 1-(fert-butoxycarbonyl)-3-piperidine carboxyllc acid
(1g. 4.4mmol) in toluene (10ml) and triethylamine (0.68mi) was added
diphenyiphosphoryl azide (1.1eq.,1.33g). Reaction was heated at reflux for 1h
and cooled. 5-Aminoleoquinoline (626mg, 4 4mmol) was added and reaction
stimed at amblent temperature for 58h. Solvent was removed under reduced
pressure and tha residue chromatographed on silica gel eluting with hexane/ethyl
acetate (gradient elution, maximum 50%) to affored the title compound as a
foam.
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Description 28
N-{lsoquinolin5yi)-N{piperidin-3-yi)-urea (D28)

The title compound was prepared from D27 using the procedure outlined
for Description 2.

Description

[(R)-1-(3-Trifluoromethyipyridin-2-yi)-pyrrolidin-3-yi}-carbamic acld tert-butyl
ester (D20)

The titie compound was prepared from 2-chloro-3-triflucromethyipyridine

and 3R-{+)-3-{tert-butyloxycarbonylamino)pymolidine using the procedure
outlined for Description 1.

Description 30
(R)-1<3-Trifluoromethylpyridin-2-yl)-pyrrolidin-3-yiamine{D30)

The title compound was prepared from D28 using the procedure outiined
for Description 2.

Description 31 .

{{R)-1{4-Trifluoromethylpyridin-2-yi)-pyrrelidin-34yi}-carbamic acld tert-butyl
ester (D31)

The title compound was prepared from 2-chloro-4-triflucromethyipyridine

and 3R-{(+)-3-{tert-butyloxycarbonylamino)pyrrolidine using the procedure
outlined for Description 1.
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Description 32
{R)-1-{(4-Trifluoromethyipyridin-2-yi)-pyrrolidin-3-ylamine (D32)

The titlte compound was prepared from D31 u'sIng the procedure outlined
for Description 2,

Description 33

[(R)-1-{6-Triflucromethylpyridin-2-yi}-pyrrolidin-3-yi]-carbamic acld fert-butyl
estor (D33)

The tile compound was prepared from 2-chloro-6-triflucromethyipyridine

and 3R<(+)-3-(tert-butyloxycarbonylamino)pyrrolidine using the procedure
outlined for Description 1.

Description 34
(R)-1-(8-Trifluoromethyipyridin-2-y1)-pyrrolidin-3-ylamine{D34)

The title compound was prepared from D33 using the procedure outlined
for Deacription 2.

Description 35 .

[(R)-1-{3-Chloropyridin-2+yi)-pyrrolidin-3-yi}-carbamic acld tert-butyl ester
(D33)

The title compound was prepared from 2,3-dichioropyridine and 3R-(+)-3-

{feri-butyloxycarbonylamino)pyrrolidine using the procedure outlined for
Description 1.
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Description 36
(R)-1<{3-Chioropyridin-2-yi)}-pyrrolidin-3-ylamine{D38)

The title compound was prepared from D35 using the procedure outlined
for Description 2.

Description 37

[(R)-145-Chloropyridin-2-yl)-pyrrolidin-3-yi]-carbamic acid tart-butyl ester
(D37)

The title compound was prepared from 2,5-dichloropyridine and 3R-(+)-3-

(tert-butyloxycarbonylamino)pymrolidine using the procedure outiined for
Description 1.

Description 38
{R)-1<{5-Chloropyridin-2-yi}-pyrrolidin-3-ylamine (D38)

The titie compound was prepared from D37 using the procedure outlined
for Description 2

Description 38

[(R)-t1-{5-Bromopyridin-2-1)-pyrrolidin-3-yi]-carbamic acld fert-butyl ester
(D39)

The title compound was prepered from 2-Chioro-5-bromopyridine and 3R-

{+)-3{terl-butyloxycarbonylamino)pymolidine using the procedure outiined for
Description 1.
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Description 40
{(R)-1{5-Bromopyridin-241)-pymmolidin-3-ylamine (D40)

The title compound was prepared from D38 using the procedure outiined
for Description 2.

Description 41

[{R)-1<{8-Methylpyridin-241)-pymrolidin-3-yi]-carbamic acld tert-butyl estar
(D49)

The title compound was prepared from 2-chloro-8-methylpyridine and 3R-

(+)-3-(tert-butyloxycarbonylamino)pyrrolidine using the procedure outiined for
Description 1.

Description 42
(R)-1-{6-Methylpyridin-2-yi)-pyrrolidin-3-ylamine (D42)

The title compound was prepared from D41 using the procedure outiined
for Description 2 )

Deacription 43

14((3-Trifluoromethyipyridin-2-yl)piperidin-4-yl)aminoc]-carbamic acid tert-
butyl ester (D43)

The title compound was prepared from D24 and 2-chloro-3-
trifluoromethylpyridine using the procedure outlined for Description 1.

Description 44
1<(3-Trifluoromethyipyridin-2-yl)-piperidine-4-ylamine (D44)

The title compound was prepared from D43 using the procedure outlined
for Description 2.
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Description 45
1{((8-Trifluoromethyipyridin-2-yl)piperidin-4-yl}Jaminc]-carbamic acid tert-
butyl ester (D43)

The title compound was prepared from D24 and 2-chloro-8-
trifluoromethyipyrkiine using the procedure outlined for Description 1.

Description 48
14{6-Trifluoromethyipyridin-2-y1)-piperidin-4-ylamine {(D46)

The title compound was prepared from D45 using the pmt':edura outlined
for Description 2.

Description 47

1{{(4-Trifluoromethyipyridin-2-yi)piperidin-4-yl)amino}-carbamic acld tert-
butyl ester (D47)

The fitle compound was prepared from D24 and 2-chloro-4-
biflucromethyipyridine using the procedure outilned for Desacription 1.

Description 48
1-{4-Trifluoromethyipyridin-2-yi)-piperidin-4-ylamine{D48)

The title compound was prepared from D47 using the procedure outfined
for Description 2.

Deoscription 49

1-{((3-Chloro-5-trifluoromethyipyridin-2-yi)plperidin-4-yl)amino]-carbamic
acld fert-butyl ester (D49)

The fitle compound was prepared from D24 and 2,3-dichioro-5-
trifluoromethyipyridine using the procedure outiined for Description 1.
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Description 50
1-{3-Chloro-3-trifluoromethyipyridin-2-yi)-plperidin-4-ylamine (D30)

The title compound was prepared from D48 using the procedure outiined
for Description 2.

The following amines were prepared using methods to those described abave. |
(R)-1-{3-Methyipyridin-2-yl}-pyrrolidin-3-ylamine {D51).
(R)-1-{4-Methyipyridin-241)-pyrrolidin-3-ylamine (D52).
(R)-1-{5-Methyipyridin-2-yl)}-pyrrolidin-3-ylamine {(D53).
(R)-1-{6-Methaxypyridin-2-yi)-pyrrolidin-3-ylamine {(D34).
1-{3-Cyano-5-trifluocromethyipyridin-2-yi)-piperidin-4-ylamine (D55).
(AR)(+)-3-(tert-butyloxycarbonylamino)pyrrolidine, 5-aminolsoquinoiine, 1-
aminolsoquinoline, 5-aminoquinoline and 7-aminoquinoline are avallable
commercially from TCl| (Japan), Aldrich Chemical Company and Specs and
BloSpecs B.V. respectively. DiHeri-butyl tricarbonate was prepared according to
the procedure outlined In the literature (Org. Synth., 1978, 57, p.45). 2-methyl-7-

aminoquinoline was prepared according to the procedure outlined in the literature
(J Med. Chem., 1877, 20(11), p.1528).
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Example 1
N-{2-Bromophenyl)}-N{((R)-1{5-triflucromethyl-2-pyridyl)pymrolidin-3-

yl)lurea (E1)
CF,
LT
N
Br "'~< '
d °

=
-y l

A solution of 2-bromophenyl isocyanate (Aldrich Chemical Company)
(27.4ml, 0.222mol) In dry dlethyl ether (65ml) was added dropwise over 0.5h to
an efficlently stimed solution of D2 (51.4g, 0.222mol) In dry disthy ether (0.8L)
under argon at amblent temperature. After stirring for 18h, a white precipitate
was fiitered off and washed with dry dlethyl ether (2 x 150ml). The solld was
cfushed to a fine powder and then re-stimed with dlethyl ether (470ml) for 4h at
amblent temperature. The insoluble product was filtered off, washed with disthyl

ether (100ml) and dried at 50°C/vacuum/24h to afford titte compound as a white
solid.

TH NMR (de-DMSO, 400MHz) 3 1.94-1.98 (1H, m), 2.18-2.28 (1H, m), 3.31-3.41
(1H, m), 3.58 (2H, br, 8), 3.67-3.71 (1H, m), 4.34-4.36 (1H, m), 8.62 (1H, d, J
0.0Hz), 6.80 (1H, t, J 7.8Hz), 7.28 (1H, t, J 8.5Hz), 7.47 (1H, d, J 8.THz), 7.55
(1H, dd, J 8.0, 1.4Hz), 7.76-7.79 (2H, m), 8.12 (1H, dd, J 8.3, 1.4Hz), 8.41 (1H,
8). MH* 420, 431.
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Example 2

N-{Isoquinol-5-yI}-N'{((R)-1{S-trifluoromethyl-2-pyridyl)pyrrolidin-3-yl)jurea
(E2)

1

cRne e

To a solution of di-tert-butyl tricarbonate, (0.681g, 2.585mmol), In dry
DCM (1ml) was added a solution of D2, (0.5g, 2.182mmol) in In dry DCM {1ml) in
one portion. After the Inltial effervescence, the solution was etirred at room
temperature for 0.3h. A solution of S-aminoisoquinaline, (0.312g, 2.162mmol) in
dry DCM (1mi) was added. The reaction mixture was stirmed at room temperature
ovemight. The resultant precipitate was removed by centrifugation, and the solid
washed with ether and dried to give the tile compound as a white solld.

H NMR (de-DMSO, 250MHz)  9.26 (1H, 8), 8.57 (1H, 8), 8.52 (1H, d),
8.41(1H,8), 8.31 (1H,0), 7.88 (1H, d), 7.78 (1H,dd), 7.70 (1H, d), 7.60 (1H, 1),
8.99 (1H, d), 6.84 (1H, d), 4.41 (1H, m), 3.73 (1H, dd), 3.50 (2H, m), 3.42 (1H,
m), 2.28 (1H, m) and 2.02 (1H, m). MH" 402

Example 3 .

(+)-N-{lsoquinoi-S-yl)}-N"{(1{5-triflucromethyi-2-pyridyl}piperidin-3-yijjurea
(E3)

. A T

Na F

-34-
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D28 (0.2g, 0.74mmol), 2-chloro-5-triflucromethylpyridine (3eq., 0.4g) in
dimethylformamide (10ml) and finely powdered potassium carbonate (3eq.
0.31g) were heated at BO°C for 18h and cooled. Solvent was removed under
reduced pressure and the residue partitoned between ethyl acetate and water.
The organic phase was separated, dried (MgSQ4) and filtered. Remoaval of
solvent under reduced pressure afforded the crude product. This was
chromatographed on silica gel eluting with ethyl acetate io give the title
compound as an off-white solid which was converted into a hydrochloride sait.
MH* (free bage) 416.

The two enantiomers (E3A and E3B) were separated by HPLC using Chiraipak

AD column (250x18mm Id), and eluting with n-hexane:ethanol (80:20 v/v) at a
flow rate of 1mi/min with UV detection at 215nm.

Examples presented in Table 1 were prepared in accordance with the
procedures describad herein and simiiar to thoge of E1 to E3,
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Pharmmacological Data

(a) In vitro assay

As referenced above, the compounds of the Invention are vanilioid
receptor (VR1) antagonists and hence have useful pharmaceutical properties.
Vanlliold receptor (VR 1) antagonist activity can be confirmed and demonstrated
for any particular compound by use of convantional methods, for example those
disclosed in standard reference texts such as D. Le Bare, M. Gozarin and S. W.
Cadden, Pharmacological Reviews, 2001, 53(4), 587-852] or such other texis
mentioned herein.

The screen used for the compounds of this invention was based upon a
FLIPR based calclum assay, similar to that described by Smart et al. (British
Joumnal of Pharmacology, 2000, 128, 227-230). Transfected astrocytoma
1321N1 cells, stably expressing human VR1, were seaded Into FLIPR plates at
25,000cells/well (86-well plate) and cultured overnight.

The cells were subsequently loaded in medium containing 4uM Fluo-3
AM (Molecular Probes) for 2 hours, at room temperature, in the dark. The plates
were then washed 4 times with Tyrode containing 1.5mM calcium, without
probenecid.The cells were pre-incubated with compound or buffer control at
room temperature for 30 minutes. Capsalcin (Sigma) was then added to the
cells. Compounds having antagonist activity against the human VR1 were
kdentified by detecting differences in fluorescence when measured after
capsalcin addition, compared with no compound buffer controls. Thus, for
example, In the buffer control capsalcin addition resutts in an increase In
intracellular calclum concentration resulting In fluorescence. A compound having
antagonist activity blocks the capsalcin binding to the receptor, there is no
signalling and therefore no increase In intracellular calclum levels and
consequently lower fluorescence. pKb values are generated from the (C5p
values using the Cheng-Prusoff equation.

All compounds tested by the above methodology had pKb > 8, preferred
compounds having a pKb > 7.0,
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(b) FCA-Induced hyperalgesia In the Gulnea plg

10041 of 1mg/ml FCA was injecied Intrapiantar into the left paw of 4
groups of 8 male Dunkin Hartley guinea-pigs (batch: 6282434, average weight
340g). 24 hours Iutar compounds were administered orally at O (vehicle), 3, 10
30mg/kg with vehicle as 1%methyicellulose and dosing volume being 2mikg and
dosing straight into the stomach. The methylceliuloss was added gradually to the
compound into the pestie and martar and ground together.

Behavioursl readouts of mechanical hyperaigesia were obtained before
FCA administretion (naive reading), after FCA but before drug administration
(predose reading) and 1 hour after drug administration. The readout used was
paw pressure (Randall-Sellito) and the end point was paw withdrawal. The paw
pressure aquipment also had one sliver disc placed on the paint to increase the
markings by a factor of 2.

Compounds having a pKb > 7.0 in vitro, according to model (a} above,
were tested In this model and shown to be active.
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1. A compound of formula (1),

®y
u\g,u\m _{b«/@

()
or a pharmaceutically acceptable salt thereof, or a solvate thereof, wherein:
P and P are Independently selected from aryl and heteroaryl;
R1 and R2 are Independsntly selectad from —H, halo, alkyl, alkoxy, cycloalikyl,
aralkyl, aralkoxy, cycloalkylalkyl, cycloalkylalkoxy, -CN, -NO2, -OH, -OCFg, -CF3,
NR4RS, -S(0)R8, -S(O)NR4R5, -08(0)2R8E, -0S(0),CF3, -O(CH2)NR4RS,
-C(O)CFa, -C(O)alky}, -C(O)cycloalkyl, -C{O)aralkyl, -C(O)Ar, -C(ONCH2),ORS, -
C(OXCH2)xNR4RS, -C(O)alkoxy, -C{O)NR4RS, (CHz)xC(O)alkoxy, -
(CH2)XOC(O)RS, (CH2)xORS, (CH2)R4R5, {CH2C(OINRIRS, -
(CH2)XN(R4)C(O)RB, {CH2)xS(0)2NR4RS, {CH2)N(R$)S(0)2RS, -ZAr, -
(CH2)xS(O)2R8, {OCH2)xS(0)2R8, -N(R4)S(0)2R8, -N(R#)C(O)RS, -
(CH2RN(R)S(0)2R8, (CHa)NR4)C{O)RE or ~(CH2),C(O)aikyi;
R4 and R5 may be the sams or different and represent H or aliyl or R4 and RS
together with the atoms to which they ere attached form a Cygazacycloalkans,
Cae{2-ox0)azacycloaltkane ring or Cgg polymethylene chaln optionafly interrupted
by heteroatoms such as O or -NR.
Zis O, SorNR7;
RO i alky! or anyi;
R7 Is hydrogen, alky! or aryl;
misior2;
nis0,1,20r3;
p and q are Independently 0, 1, 2, 3or 4;
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ris1,20r3;

sis0,10r2; and

xis0,1,2,3,4,50r6;

with the proviso that sald compound of formula (i) is not a compound selected
from:

1{1-phenyl-3-pyrrolidinyl}-3-phenyl urea;
1-{1-phenyl-3-pyrrolidinyl}-3-(4-methoxyphenyljurea;
N-{4-Fluorophenyl}-N-{(R)-1-{(3-methyiphenyl)pyrrolidin-2-yimethyl)jurea;
N-(2-Bromophenyl)-N{{(R)-1-(3-methylphenyl)pymolidin-3-yi)jurea;
N-(2-Bromophenyl)-N{((R)-1-(3-methylphenyl)pyrrolidin-2-yimethyi)jurea;
N-{4-Fluorophenyl)-N{((S)-1-(3-methylphenyi)pyrrolidin-2-yimethyi)jurea;
N-(2-Bromophenyl)-N{((5)-1-(3-methyiphenyl)pyrrolidin-2-yimethyl)jures;
N-{4-Fluorophenyl}-N{((S)-1-(3-methylphenyl)pyrrolidin-3-y)jurea;
N-(2-Bromophenyl)-N*{{(S)-1-(3-methylphenyl)pyrrolidin-3-yi)jurea;
N-(4-Fluoropheny!)-N"{((R)-1<{3-methyiphenyl)pyrrolidin-3-y!)jurea;
N-{4-Fluorophenyl}-N"{((R)-1-(3-flucrophenyl}]pyrrolidin-3-yi)lurea;
N-(2-Bromophenyl)-N{((R)-1-{3-fluorophenyi)pymolidin-3-y!)jurea;
N-(1-Naphthyl}-N{((R)-1-(3-methyiphenyl)pyrrolidin-3-yi)jurea;
N+2,3-Dichlorophenyl)-N-{((R)-1-(3-methylphenyl}pywrolidin-3-yl)jurea;
N-2-Bromophenyl)-N'{((S)-1-(3-fluorophenyl)pyrrolidin-3-yl)jurea;
N-(2-Bromophenyl)-N"[((R)-1-(4-flvoro-3-methyiphenyl)pyrrolidin-3-yi)juree;
N-{2-Bromophenyl)-N"{((R)-1<(3,4-difluorophenyl)pymolidin-3-yl)jurea;
N-{2-Bromophenyl}-N*-[(({R)-1-(3-fluoro-4-methylphenyl)pymolidin-3-yl)jurea;
N-{3-Chloro-2-methylphenyl}-N{((R)-1-(3-methylphenyl)pymolidin-3-yl}jurea;
N-(2,3-Dichiorophenyl)-N-{((R)-1-{3-methylphenyl)pyrrolidin-3-yi)jurea;
N-(2,5-Dichiorophenyl)}-N{((R)-1-(3-methylphenyl)pyrrolidin-3-yi)jurea;
N-{2,3-Dichlorophenyl)}-N-{({R)-1-(3-fluorophenyl)pymolidin-3-yi)jurea;
N-(2,5-Dichlorophenyl)-N-{{(R)-1-{3-fluorophenyl)pyrrolidin-3-yl)jurea;
N~(3-Chloro-2-methyiphenyl)}-N-{((R)-1-(3-flucrophenyl)pyrrolidin-3-yi)jurea;
N-(3-Chloro-2-methyiphenyl)-N-[({R)-1-(3,4-dlfluorophenyl)pymrolidin-3-yl)jurea;
N-(2,3-Dichlorophenyl)-N{{{R)-1-(3,4-dlfluorophenyl)pymolidin-3-yi)jurea;
N+(2,5-Dichlorophenyl)}-N-{{(R)-1-(3.4-difluorophenyl)pyrrolidin-3-yi)jurea;
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N-(3-Chloro-2-methylphenyl)}-N*[((R)-1-(3-fluoro-4-methyiphenyl)pyrrolidin-3-
yi}lurea; and

N-{2,3-Dichiorophenyl)}-N{((R)-1-(3-flucro-4-methylphenyl)pymolidin-3-yi)jurea.

2. A compound of formula (1), as claimed in claim 1, or formula (JA),

®,
| nTIL . M_{)}j’ C
0 r

(IA)

or a pharmaceutically acceptable salt thereof, or a solvate thereof, whereln:

P is phenyl, naphthyl, quinclinyl or Isoquinolinyi;

" is phenyl or pyridyt;

R1 and R2 are Independently selecied from —H, halo, alkyl, alkoxy, cycloalkyl,
aralkyl, aralkoxy, cycioalkylalkyl, cycloalkylalkoxy, -CN, -NO3, -OH, -OCF3, -CF3,
-NR4R5, -S(0)mR8, -S(0)2NRAR5, -0S(0)2R8, -08(0);CF 3, -O(CH2)xNR4RS,
-C{O)CF3, -C(O)alkyl, -C(O)cycioalkyl, -C(O)aralkyl, -C{O)Ar, -C(OXCH2)ORS, -
C(OXCH2NR4RS5, -C(O)alkaxy, -C(O)NRARS, ~(CH2),C(O)alkoxy, -
(CH2)xOC(O)RS, {CH2)ORS8, {CH2)R4R5, (CH2)}C(OINRIRS, -
(CH2NRNC(OIRS, (CH2)S(0)2NRIRS, (CH2)LMN(RH)S(O)22RS, -ZAr, -
(CH2)xS(O)2R8, {OCH2),S(0)2R8, -N(R4)S{0)2RE, -N(R#)C(O)RS, -
(CH2):N(R4)S(0)2R8, {CH2)N(R4)C(O)R8 or {CH2)C(O)alkyl;

R4 and RS may be the same or different and represent H or alkyl or R4 and RS
together with the atoms to which they are attached form a C3 gazacycioalkane,
Css(2-oxo)azacycloalkane ring or Cs 3 polymethylene chaln optionally interrupted
by heteroatoms such as O or -NR’.

Z18 O, SorNR7;

RS I aliyl or aryi;

R7 Is hydrogen, alkyl or aryl;
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mis1or2;

nis0,1,2o0r3;

p and q are Independently 0,1, 2,3 or 4;

ris1,20r3;

8is0, 1 or2; and

xl80,1,2,3,4,50r6;

with the proviso that the compound of formula () Is not a compound selected
from:

1-{1-phenyl-3-pyrrolidinyl}-3-phenyl urea;
1-(1-phenyl-3-pyrmralidinyl)-3-(4-methoxyphenyljurea;
N-{4-Fluorophenyl)-N'-{(R)-1-{(3-methyiphenyl)pyrrolidin-2-yimethyl)jurea;
N-{(2-Bromophenyl}-N{((R)-1-{3-methylphenyl}pyrrolidin-3-yi)jurea;
N+{2-Bromophenyl)-N[((R)-1-(3-methylphenyl)pyrrolidin-2-yimethyl)jurea;
N-{4-Fluorophenyl)}-N{{(S)-1-(3-methylphenyi)pyrrolidin-2-yimethyl)jures;
N-(2-Bromophenyl)-N{{(S)-13-methylphenyl}pyrrolidin-2-yimethyi)jurea;
N-(4-Fluorophenyl)-N"{((S)-1-(3-methylphenyl)pyrrolidin-3-yl)jurea;
N-(2-Bromophenyi)}-V{(S)-1-{3-methyiphenyl)pymrolidin-3-yl)jurea;
N-(4-Fluorophenyl)-N*{((R)-1-(3-methyiphenyl)pymolidin-3-yi)jurea;
N-{4-Fluorophenyl)-N{((R)-1-(3-flucrophenyl)jpyrralidin-3-yl)jurea;
N-{2-Bromophenyl)}-N{((R)-1-(3-flucrophenyl)pyrrolidin-3-yi)jurea;
N-(1-Naphthyi)-N"{((R)-1-(3-methyiphenyl)pyrrolidin-3-yi)jurea;
N-{(2,3-Dichlorophenyl)-N“{((R)-1-{3-methylphenyl)pymolidin-3-yi)jurea;
N-(2-Bromophenyl)-N{((S)-1-(3-flucrophenyl)pyrrolidin-3-yi)jurea;
N-{2-Bromophenyl)-N-{((R)-1-(4-fluoro-3-methylphenyl)pymolidin-3-yl)jurea;
N-+{2-Bromophenyl)-N{((R)-1-(3 4-difluorophenyl)pyrrolidin-3-yi)jurea;
N-{2-Bromaophenyl)-N“{{(R)-1-(3-fluoro-4-methyiphenyl)pyrrolidin-3-yl)jurea;
N-(3-Chloro-2-methylphenyl}-N-{((R)-1-{3-methyipheny!)pyrrolidin-3-yl)jures;
N-{2,3-Dichiorophenyl)-N{((R)-1-(3-methylphenyl)pyrrolidin-3-yi)jurea;
N-(2,5-Dichiorophenyl}-N{((R)-1-{3-methyiphenyl)pyrrolidin-3-yi)jurea;
N+{2,3-Dichlorophenyl)-N-[((R)-1-{3-flucrophenyl)pymrolidin-3-yi)jurea;
N-(2,5-Dichlorophenyl)}-N{((R)-1-{3-luorophanyl)pymolidin-3-yi)jurea;
N-(3-Chloro-2-methyiphenyl)}-N-{{(R)-1-{3-lucrophenyl)pymolidin-3-yi)jurea;
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N-(3-Chloro-2-methylphenyl)}-N[((R)-1<«3.4-difluorophenyl)pyrrolidin-3-yi)jurea;
N-(2,3-Dichlorophenyl)-N"{((R)-1-{3 4-dlfluorophenyl)pymoildin-3-yi)jurea;
N-2,5-Dichlorophenyl)}-N{((R)-1-(3 4-difluorophenyl)pyrrolidin-3-yi)jurea;
N-(3-Chloro-2-methylphenyl)-N{((R)-1-(3-fluoro-4-methyiphenyl)pynolidin-3-
yi)jurea; and
N<{2,3-Dichlorophenyl)-N[{(R)-1-{3-fluoro-4-methyiphenyl)pyrrolidin-3-yi}jurea.

3. A compound of formula (1), as clglmed in claim 1, of formula (IB),

N Mk
m‘),@ \Lr"_@

or a pharmaceutically acceptable salt thereof, or-a solvate thereof, wherein:

P Is phenyl, naphthyl, quinolinyl or Isoquinolinyl;

R1 and R2 are independently selected from —H, halo, alkyl, alkoxy, cycioalkyl,
aralkyl, aralkoxy, cycloalkylalkyl, cycloalkylalkoxy, -CN, -NO3, -OH, -OCF3, -CF3,
-NR4RS, -S(0);;R8, -S(0)2NR4R5, -08(0)2R8, -08(0),CF3, -O(CHa)xNR4RS5,
~C(O)CF3, -C(Q)alkyl, -C(O)cycioaikyl, -C(O)aralkyl, -C{O)Ar, -C{OXCH2)ORS, -
C(O)CH2)xNR4RS, -C{O)alkoxy, -C{O)NRARS, {CH2)xC(O)alkoxy, -
(CH2)OC(O)R8, CH2)ORS, {CH2)RIRS, {(CH2)XC(OINRARS, -
(CH2:N(R#)C(O)RE, -(CH2)xS(0)2NRARS, {CH2)N(R4)S(0)2RS, -ZAr, -
(CH2)xS(0)2R8, (OCH2S(0)2RE, -N(R4)S(0)2RS, -N(R4)C(O)RS, -
(CH2)XN(R4)S(0)2R8, (CH2LN(R4)C(O)RS or (CH2)C(O)alkyl;

R4 and RO may be the same or different and represent H or alkyl or R4 and RS
together with the atoms to which they are attached form a Cy eazacycloalkane,
Cse(2-oxo)azacycioalkane ring or Cy s polymethylens chain optionally Interrupted
by heteroatoms such as O or -NR'.

Zis 0, Sor NRT;

RS Is alkyl or aryl;

(IB)
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R is hydrogen, alkyl or aryi;
misior2;

nis0,1,20r3;

p and q are independently 0, 1, 2, 3 or 4;
ris1,2or3;

8is0, 10r2; and
xi80,1,2,3,4,50r6;

4. A compound of formula (IB) as claimed in claim 3, wherein:

R1 and R2 are Independentily selected from halo, hydroxy, alkyl, alkoxy, -CF3, -
NO2, -CN, -OCF3, amino or mono- or dialkylamino;

p and q are independently 0, 1 or 2; and

7 and s are iIndependently { or 2.

6. A compound of formula (I}, as claimed In clalm 1, of formula (IC),

G
i L{;ﬂ
(Y ®
®% (c)
or a pharmaceutically acceptable sait thereof, or-a soivate thereof, wherein:
P Is phenyl, naphthyl, quinolinyl or Isoquinolinyl;
R!1 and R2 are independently selectad from halo, hydroxy, alkyi, alkoxy, -CF3, -
NO2, -CN, -OCF3, amino or mono- or dialkylamino
nie0,1,20r3;
p and q are independently 0, 1,2, 3 or 4;
ris1,20r3; and
sls0,10r2;
with the proviso that sald compound of formula (IB) is not a compound selected
from:
-53-
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1-(1-phenyl-3-pyrrolidinyl)-3-phenyl urea; :
1-{1-phenyl-3-pyrrolidiny!)-3-(4-methaxyphenyl)ures;
N-{4-Fluorophenyl)-N*-{(R)-1-{(3-methylphenyf)pymolidin-2-yimethyl)jurea;
N-{2-Bromophenyl)}-N"{((R)-1-{3-methylphenyl)pymolidin-3-yl)jurea;
N-(2-Bromophenyi)}-N“[((R)-1-(3-methylphenyi)pymolidin-2-yimethyl)jurea;
N-(4-Fluorophenyl)-N[((5)-1-{3-methyiphenyl)pyrrolidin-2-yimethyl)jurea;
N-(2-Bromophenyl)-N"-{({S})-1-(3-methyiphenyl)pyrrolidin-2-yimethyl)jures;
N-{4-Fluorophenyl}-N{((S)-1-{3-methylpheny)pyrrolidin-3-yi)jurea;
N-(2-Bromophenyl)-N{((S)-1-{3-methylphenyl)pyrrolidin-3-yi)jurea;
N-{4-Fluorophenyl)}-N{((R)-1-{3-methyiphenyl)pyrrolidin-3-yl)]urea;
N-{4-Fluorophenyl)-N"{((R)-1-(3-flucrophenyl)]pyrrolidin-3-yl)juree;
N-(2-Bromophenyl)}-N{((R)-1-{3-fluorophenyl)pyrrolidin-3-yl)jurea;
N-(1-Naphthyl}-N"-[((R)-1-(3-methylphenyl)pyrrolidin-3-yi)jurea;
N+(2,3-Dichlorophenyl)-N{((R)-1<{3-methylphenyl)pyrrolidin-3-yi)jurea;
N+{2-Bromophenyl)-N-{{($)-1<3-luorophenyl)pyrrolidin-3-yl)jurea;
N-{2-Bromophenyl)}-N[{(R)-1-(4-luoro-3-methylphenyl)pyrrolidin-3-yl)jurea;
N-{2-Bromophenyl}-N{((R)-1-(3.4-difluoropheny!)pyrolidin-3-yi)jurea;
N-2-Bromophenyl)-N-{((R)-1-(3-fluoro-4-methyiphenyl)pymolidin-3-yl)jurea;
N{3-Chioro-2-methyiphenyl}-N{((R)-1-(3-methyiphenyl)pymrolidin-3-yi)jurea;
N<{2,3-Dichlorophenyl)-N'{((R)-1{3-methylphenyl)pyrolidin-3-yl)jurea;
N-(2,5-Dichlorophenyl)}-N']((R)-1-{3-methylphenyl)pyrrolidin-3-yl)jurea;
N+(2,3-Dichlorophenyt)-N{((R)-1-{(3-flucrophenyl)pymrolidin-3-yi)jurea;
N-(2,5-Dichlorophenyl)-N{((R)-1~(3-flucrophenyl)pyrrolidin-3-yi)jurea;
N-3-Chioro-2-methylphenyl}-N-{{(R)-1-{3-fluorophanyl)pymolidin-3-yl)jurea;
N-(3-Chioro-2-methyiphenyl)}-N{((R)-1-(3 4-difluorophenyl)pyrrolidin-3-yi)]urea;
N-(2,3-Dichlorophenyl)-N"{{(R)-1-(3 4-difiuorophenyl)pymolidin-3-vi)jurea;
N+(2,5-Dichlorophenyl}-N{{(R)-1-(34-dfluorophenyl)pyrrolidin-3-yl)lurea;
N-{3-Chioro-2-methyiphenyl)-N*{((R)-1-(3-flucro-4-methylphenyl)pyrrolidin-3-
yl)lurea; and
N-(2,3-Dichlorophenyl}-N-[((R)-1-(3-fluoro-4-methylphenyl)pyrrolidin-3-yt)jurea.
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6. A process for the preparation of a compound of formula (I} ora
phamaceutically acceptable salt thereof, as claimed In claim 1, which
process comprises coupling a compound of formula (JI):

(o
1
5 ® )P

)

In which R1, P and p are as defined In formula (1) with @ compound of formula
any:
10

In which P', R, n, q, rand s are as defined in formula (1) and A and B contain

15 appropriate functional groups which are capable of reacting together to form the
urea molety;
and thereafter, as necessary, carrying out one or more of the following reactions:
(1) converting one compound of formula (l) into another compound of formula (1);
(i) removing any protecting group;

20 (i) preparing a sait or a solvate of the compound so formed.

T. A gompound of formula (I) or a pharmaceutically acceptable salt or solvate
thereof, as claimed in claim 1, for use aa an active therapeutic substance.

=55
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8. A compound of formula (I) or a pharmacsutically acceptable salt or solvate
thereof, as clalmed in claim 1, for use in the treatment and/or prophylaxis of
the Disordera of the Invention. )

9. A compound of formula (1) or a pharmaceutically acceptable salt or solvate
thereof, as claimed In claim 1, for use in the treatment and/or prophylaxis of
paln.

10. A methad for the treatment and/or prophylaxis of disorders in which
antagonlsm of the Vanilioid (VR1) receptor Is beneficial, In mammails Including
humans, which comprises adminlstering to a mammal in need thereof a
therapeutically effective amount of & compound of formula (Jora
pharmaceutically acceptabie salt or solvate thereof.

11.A method according to ciaim 11, wherein sald disorders are the Disorders of
the Invention.

12.The use of a compound of formula (}) or a pharmaceutically acceptable salt or
solvate thereof in the manufacture of a medicament for the treatment or
prophylaxis of disorders in which antegonism of the Vanilloid (VR1) receptor Is
beneficial,

13.A use according to claim 13 whereln sakd disorders are the Disorders of the
invention.

14. A pharmaceutical composition, which comprises a compound of formula (1) or
a pharmaceutically acceptable salt or solvate theraof, as claimed In ciaim 1,
and a pharmaceutically acceptable camrler or exclplent therefor.”



10

15

20

COMPUESTOS NOVEDOSOS

MEMORIA DESCRIPTIVA

Esta invencibn se refiere a compuestos novedosos,
especialmente derivados de urea, que tienen actividad farmacolbgica, a
procedimientos para su preparacion, a composiciones que ios contienen y a
su uso en medicina, especialmente en el tratamiento de varios trastornos.

Los valnilloides son una clase de compuestos naturales y
sintéticos que se caracterizan por la presencia de un grupo vainillilo (4-hidroxi-
3-metoxibencilo) o0 un grupo funcional equivalente. EIl receptor de vainilloide
(VR-1), cuya funcién es modulada por dichos compuestos, ha sido estudiado
amplia;mente y ha sido revisado extensamente por Szallasi y Blumberg (The
American Sociely for Pharmacology and Experimental Therapeutics, 1999,
Vol. 51, No. 2.).

Se conoce una amplia variedad de compuestos valnilioides de
estructuras diferentes, por ejemplo los que se revelan en las soliciiudes de
patente europea Nos. EP 0 347 000 y EP 0 401 903, la salicitud de patente del
Reino Unido No. GB 22268313, y la solicitud de patente internacional No. WO
92/00285. Ejemplos particularmente notables de compuestos vainilloides o
moduladores del receptor vainilloide son la capsaicina o trans-8-metil-N-
vainillil-6-nonenoamida, que se alsla de la planta de pimiento, capsazepina

(Tetrahedron, 53, 1987, 4791), y  olvanil o -N-(4-hidroxi-3-
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metoxibencii)oleamida (J. Med. Chem., 38, 1893, 2595).

Las patentes de E.iJ.A. Nos. US 3,424,760 y US 3,424,761
describen una serie de 3-ureidopirrolidinas, de las que se afima exhiben
actividades analgésicas, en el sistema nervioso central y sicofarmacolégicas.
Especlficamente, estas patentes revelan l0os compuestos 1-(1-fenil-3-
pirolidinil)-3-fenil-urea y 1-(1-fenil-3-pirrolidinil)-3-(4-metoxifenil)urea,
respectivamente.

Las solicitudes de patente internacional Nos. WO 02/08221, WO
02/16317, WO 02/16318 y WO 02/16319, revelan algunos antagonistas del

receptor vainilloide y su uso en el tratamiento de enfermedades asociadas con

la actividad del receptor vainilloide.

La solictud de patente intemacional copendiente No.

PCT/EP02/04802 revela una serie de derivados de urea y su uso en el

tratamiento de enfermedades asociadas con la actividad del receptor

vainilloide.

De conformidad con un primer aspecto de la presente invencion,

se provee un compuesto de férmula (I):

=,

RN
O
Ry

)
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o una sal o solvato farmacéuticamente aceptable del mismo, en
donde:

P y P’ se seleccionan independientemente de arilo y heteroarilo;

R' y R? se selecclonan independientemente de -H, halégeno,
alquilo, alcoxi, cicloalqullo, aralquilo, aralcoxl, cicloalqullalquilo,

cicloalqullaicoxi, -CN, -NOz, -OH, -OCFs, -CFs, -NR*R® -S(O)mR®,

S(0):NR*R5, -OS(0):RS, -OS(0):CFs, -O(CH2)xNR*R®, -C(O)CFs,

C(O)alquilo, -C(O)cicloalquilo, -C(O)aralquilo, -C(O)Ar, -C(O){CHg)OR®,

C(O)NCH2)xNR*R®, -C(O)alcoxi, -C(O)NR'R®, -(CH2)xC(O)alcoxi,

(CH2)xOC(O)R®,  ~(CH)xOR®?,  -(CHxR'R®,  -(CH )xC(O)NR'R®,
(CHXN(RY)C(O)R®,  -(CH2)xS(O)}:NR'R®, -(CH2)xN(RYS(O):R®, -ZAr,-
(CH2)xS(O)R®%,  -(OCH )xS(0)R?, -N(RYS(0):R®, -N(RYC(O)R®, -
(CH2)XN(R*)S(0)zR®, -(CH2)xN(RYC(O)R® 0 -(CH2)xC(O)alqullo;

R* y R® pueden ser los mismos o diferentes y representan H o
alqullo, o R* y R® junto con los &tomos a los que estan unidos forman un anillo
de azacicloalcano de Cjs, (2-0xo)azacicloalcano de Csg, © una cadena de
polimetileno de Cs ¢ interrumpida opcionalments por heterodtomos tales como
Oo-NR".

Zes O, SoNR’;

R® es alquilo o arilo;

R’ es hidrégeno, alquilo o arilo;

mesio02;

nes0,1,203;
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4

Pyqson Indepeﬁdlentemante 0,1,2,304;
rest,203,

800,102y

xes0,1,2,3,4,506;

con la condicién de que dicho compuesto de férmula (I) no sea

un compuesto seleccionado de:

1-(1-fenil-3-pirrolidinil}-3-fenilurea;
1-(1-fenil-3-pirrolidinil)-3(4-metoxifenil)urea;
N-(4-fluorofenil)-N'-[(R)-1-((3-metilfenil)pirrolidin-2-iimetil)jurea;
N-(2-bromofenil)-N'-[{(R)-1<(3-metilfenil)pimrolidin-3-il)jurea;
N-(2-bromofenil)-N'-[{(R)-1-(3-metilfenil)pirrolidin-2-iimetil)jurea;
N-(4-fluorofenil)}-N'-[((S)-1-(3-metilfenil)pirrolidin-2-ilmetil)]urea;
N-(2-bromofenil}-N'-[((S)-1-(3-metilfenil) pirrolidin-2-iimetil)jurea;
N-(4-fluorofenil)-N'-[((S)-1-(3-metilfenil)pirrolidin-3-il)jurea;
N-(2-bromofenil)-N'-[((S)-1-(3-metilfenil)pirrolidin-3-il)]urea;
N-{4-fluorofenil)-N'-[({R)-1-(3-metilfenil)pirrolidin-3-il)jurea;
N-(4-fluorofenil)-N'-{((R)-1-(3-fluorofenil)pirmolidin-3-il)]urea;
N-(2-bromofenll)-N'{((R)-1-(3-fluorofenil)pirrolidin-3-il)]urea;
N-(1-naftil)-N'-[{(R)-1-(3-metilfenil)pimolidin-3-il)]urea;
N-(2,3-diclorofenil}-N'-[((R)-1-(3-metiifenil)pirrolidin-3-il)jurea;
N-(2-bromofenil)}-N'-[((S)-1-(3-fluorofenil)pirrolidin-3-if)jurea;
N-(2-bromofenil)-N"-{{(R)-1-(4-flucro-3-metilfenil)pirrolidin-3-il)}-
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urea;

iNjurea; y

N-(2-bromofenil)-N{((R)-1-(3,4difluorofenil)pirrolidin-3-il)Jurea;
N-(2-bromofenil)-N'{({R)-1-(3-fluoro-4-metilfenil)pirrolidin-3-il)}-

N-(3-cloro-2-metilfenil)-N"-[((R)-1-(3-metilfenil)pirrolidin-3-il)Jurea;
N-(2.3-dicl;:rufenll)-N-[((R)-1 -(3-metilfenil)pirrolidin-3-il)jurea;
N-(2,5-diclorofenil)-N-[((R)-1-(3-metilfenil)pirrolidin-3-I)jurea;
N-(2,3-diclorofenll)-N-[((R)-1-(3-fluorofenil)plrrolidin-3-il)jurea;
N-(2,5-diclorofenll)-N'-{{(R)-1-(3-fiuorofenil)pirrolidin-3-il)jurea;
N-(3-cloro-2-maetilfenil)-N'-[({R)-1-(3-fluorofenil)pirrolidin-3-il)]urea;
N-(3-cloro-2-metilfenil)-N-[{(R)-1-(3,4-difiucrofenil)pirmolidin-3-il)}-

N-(2,3-diclorofenil)-N'-{({R)-1-(3.4-difluorofenil}pirrolidin-3-il)jurea;
N-(2,5-diclorofenil)-N{{(R)-1-(3,4-difluorofenil)pirrolidin-3-il)jurea;
N-(3-cloro-2-metilfenlil)-N'-[({R)-1-(3-fluoro-4-metilfenil)pirrolidin-3-

N-(2,3-diclorofenil)-A"-{((R)-1-(3-fluoro-4-metilfenil)pitrolidin-3-1)}-

Convenientemente, P y P’ se selecclonan independientemente

de fenilo y heteroarilo.

En un aspecto preferido de la presente invencién, se provee un

subgrupo de compuestos de férmula (l), los de la férmula (1A):
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(1A)
0 una sal o solvato farmacéuticamente aceptable de los mismos,
en donde:
P es fenilo, naftilo, quinolinilo o isoquinolinilo;
P’ es fenilo o piridilo;
R' y R? se seleccionan independientemente de -H, halégeno,
alquilo, alcoxi, clcloalquilo, aralquilo, aralcoxl, cicloalquilaiquilo,

cicloalquilalcoxi, -CN, -NOz;, -OH, -OCFs, -CFa, -NR*‘R5, -S(O)nR?,

S(O)}.NR'R®, -OS(O):R®, -OS(0),.CFs, -O(CH2)xNR'R®, -C(O)CFs,

C(O)alquilo, -C(O)cicloalqullo, -C(O)aralquilo, -C(O)Ar, -C(O)(CHz):ORS,

C(O)(CH2)xNR*R5, -C(O)alcox, -C(O)NR*R’,  -(CH2)xC(O)alcoxi,
(CH2)XxOC(O)R®,  -(CHa)xOR®,  -(CH2)xR*R%,  (CH2)xC(O)NR*R®,
(CH2)N(RYC(O)R®,  -(CH2),S(O):NR*R®, -(CH2),N(RY)S(O):R®, -ZAr, -
(CHIxS(0)2R®,  -(OCHIxS(ORR®, -N(RYS(O)R®, -N(RWC(O)R®,
(CH2)XN(R"S(0)2R®, (CH2)xN(R*)C(O)R® 0 -(CH,),C(O)alquilo;

4

R* y R® pueden ser los mismos o diferentss y representan H o
alquilo, o R* y R® junto con los 4tomos a ios que estan unidos, forman un anillo
de azacicioalcano de C3¢, (2-oxo)azacicloalcano de Cig, 0 una cadena de

polimetileno de Cs.4 interrumpida opcionalmente por heterodtomos como O, 0 -
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NR'.
ZesO,SoNR";
R® es alquilo o arilo;
R’ es hidrogeno, alquilo o arilo;
mes102,
nes0,1,203;
Py q son independientemente 0, 1, 2, 3 0 4;
res1,203;
ses0,102)y
xes0,1,2,3,4,506;
con la condiclén de que dicho compuesto de férmula (IA) no sea
un compuesto seleccionado de:
1-(1-fenil-3-pirrolidinil)-3-fenilurea;
1-(1-fenil-3-pirrolidinil)-3-(4-metoxifenil)urea;
N-(4-fluorofenll)-N'-[(R)-1-((3-metfilfenil)pirrolidin-2-imetil)]urea;
N-(2-bromofenil)-N'{((R)-1-(3-metilfenil)pirrolidin-3-il)jurea;
N-(2-bromofenil}-N'-{((R)-1-(3-metilfenll)pirrolidin-2-limetil)jurea;
N-{4-Tluorofenil)-N'-[(( S)-1<(3-metilfenil)pirrolidin-2-iimetil)jurea;
N-(2-bromofenil)-N'-[{(S)-1-(3-metilfenil) pirrolidin-2-ilmetil)jurea;
N-(4-fluorofenil)-N'-[((S)-1-(3-metilfenil)pirrolidin-3-il)]urea;
N-(2-bromofenil)-N-{((S)-1-(3-metilfenil)pirrolidin-3-il)jurea;
N-(4-fluorofenil)-N-[((R)-1-(3-metilfenil)plrrolidin-3-il)]urea;
N-(4-fluorofenil)-N'-[((R)-1-(3-fluorofenil)pirrolidin-3-il)jurea;
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urea,

i]urea; y

N-(2-bromofenil}-N'{((R)-1-(3-fluorofenil)pimolidin-3-il)jurea;
N-(1-naftil)-N-[{((R)-1-(3-metilfenil)pirrolidin-3-if)jurea;
N-(2,3-diclorofenil)-N'-[((R)-1-(3-metilfenil)pirrolidin-3-il)jurea;
N-(2-bromofenil)-N'-[((S)-1-(3-luorofenil)pirrolidin-3-il)]urea;
N-(2-bromofenil)-N'-[((R)-1-(4-fluoro-3-metilfenil)pirrolidin-3-1)}-

N-(2-bromafenil)-N'-[((R)-1+(3,4-difluorofenil)plrrolidin-3-il)jurea;
N-(2-bromofenil)-N'-[((R)-1-(3-luoro-4-metilfenil)plrrolidin-3-il)}-

N-(3-cloro-2-metilfenil)-N-[{(R)-1-(3-metilfenil)pirrolidin-3-It)]urea;
N-(2,3-diclorofenil)-N'-[{(R)-1-(3-metilfenil)plrrolidin-3-il)jurea;
N-(2,5-diclorofenil)-N'-{({R)-1-(3-metilfenll)pirrolidin-3-il)]urea;
N-(2,3-diclorofenll)-N'-[((R)-1-(3-fluorofenil)pirrolidin-3-il)]urea;
N-(2,5-diclorofenil)-N-[((R)-1-(3-fiuorofenil)pirrolidin-3-il)]urea;
N-(3-cloro-2-metilfenil)-N'-[((R)-1-(3-fluorofenil)pirrolidin-3-il)]urea;
N-(3-cloro-2-metilfenil)-N-[({(R)-1-(3,4-difluocrofeni)pimolidin-3-il)]-

N-(2,3-diclorofenil)-N'-{{(R)-1-(3,4-difiuorofenif)pirrolidin-3-)jurea:
N-(2,5-diclorofenil)-N"-[((R)-1-(3,4-difluorofenil)pirrolidin-3-il)jurea;

N-(3-cloro-2-metiifenil)-N-[((R)-1-(3-fluoro-4-metilfenil)pirrolidin-3-

N-(2,3-diclorofenil)-N'-[((R)-1-(3-fluoro-4-metlifenil)pirrolidin-3-il)}-
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Convenientements, P es fenilo, quinolinilo o isoquinolinilo. Méas
convenientemente, P es fenilo, 5-quinolinilo, 7-quinolinilo o 5-isoquinolinilo.
De preferencia, P es fenilo o 5-isoquinolinilo.

Convenientemente, P' es fenilo. Convenlentemente, P' es
piridilo.

Convenientements, R' es halégeno, -CF; o alqullo.
Preferiblemente, R es fiiior, cloro, bromo, -CF3, metilo o ter-butilo.

Cuando p es 2 o 3, los grupos R' pueden ser iguales o
diferentes.

Convenientemente, pes 1 0 2. De preferencia, p es 1.

Convenientemente, m es 1.

Convenlentemente, nes 0 0 1. De preferencla, nes 0.

Convenientsmente, R? es halégeno, alquilo, alcoxi, -CN o ~CFs.
Preferiblemente, R es fltior, cloro, bromo, metilo, OMe o CF,.

Convenientemente, g es 1 0 2. De preferencia, ges 1.

Convenientemente, xes 1,2 0 3.

Cuando q es 2 o 3, los grupos R? pueden ser iguales o
diferentes.

Cuando q es 2, los ejemplos particularmente preferidos de R?
son 3,4-difluoro, 3-fluoro-4-metilo, 3-metil-4-fluoro, 3-cloro-5-trifiuorometilo, 3-
ciano-5-trifluorometilo y 3-ciano-8-trifluorometilo.

Convenientemente, r y s tienen valores tales que definen un

anillo de 4-7 miembros. De preferencia, r y s tienen valores tales que definen
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10

un anillo de 5 0 6 miembros. Muy preferiblemente, r y s tienen valores tales

que definen un anillo de 5 miembros.
De acuerdo con un aspecto preferido adicional de la presente

invencién, se provee un subgrupo de compuestos de férmula (I), los de

‘.'..Q"W ’ ﬂ

o una sal 0 solvato farmacéuticamente aceptable de los mismos,

férmula (1B):

(18)

en donde:
P es fenilo, naftilo, quinolinilo o isoquinolinilo;
R' y R? ge seleccionan independientemente de -H, hal6geno,
alquilo, alcoxi, cicloalquilo, aralquilo, aralcoxi, cicloalqullaiquilo,
cicloalquilalcoxi, -CN, -NO,;, -OH, -OCFj, -CF; -NR'R® -S(O)nR% -
S(0)NR*R®, -OS(O)}R® -OS(0).CFs, -O(CH2xNR*R®, -C(O)CFs,

C(O)alquilo, -C(O)cicloalquilo, -C(O)aralquilo, -C(O)Ar, -C{O)(CHa)}xOR?,

C(O)}CH2)xNR*R®, -C(O)alcoxi, -C(O)NR'R’,  -(CHy)xC(O)alcoxi,
(CHa)xOC(O)R®,  -(CH2)xOR®, -(CH2xR'R%,  -(CH2)xC(O)NR'R®,
(CHLN(RYC(O)R®,  -(CHa),S(O):NR*R®, -(CH2).N(RY)S(O):R?, -ZAr,
(CH2)xS(0)2R?,  -(OCH2)xS(O):R®, -N(RYS(O):R®, -N(RYC(O)R®,
(CH2)xN(R*S(0)zR®, (CH2XN(R*C(O)R® 0 -(CH,),C(O)algquilo;
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R* y R® pueden ser los mismos o diferentes y representan H o
alquilo, o R* y R® junto con los dtomos a los que estén unidos, forman un anillo
de azacicloalcano de Cjs, (2-oxo)az§|cidoalcano de C3ae, 0 una cadena de
polimetileno de Cg.g interrumpida opcionalmente por heterodtomos como O, o -
NR'.

ZesO,SoNR";

R? es alquilo o arllo;

R’ es hidrégeno, alquilo o arilo;

mes 102

nes0,1,203,

P Y q son indspendlentemente 0, 1,2, 3 0 4;

res1,203;

ses0,102,y

xes0,1,2,3,4,5086.

Convenientemente, R es haldgeno, hidroxi, alquilo, alcoxi, -CFs,
-NO,, -CN, -OCF3, amino o mono- o dialquilamino. Preferiblemente, R' es
halégeno, -CF3 o alquilo. Mas preferiblemente, R! es bromo, cloro, fidior, -CF,
metilo o fer-butilo;

Convenientemente, R es hal6geno, hidroxi, alquilo, alcoxi, -CFs,
-NO;, -CN, -OCF3, amino o mono- o dialquilamino. Preferiblemente, R? es
halégeno, alquilo, alcoxi, -CN, o -CFs. De preferancia, R? es bromo, cloro,
fitor, metilo, -OMe o -CFy;

Convenientemente, p y q son independientemente 0, 102;y
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Convenientemente, r y s son independientemente 1 0 2.
Convenientemente, xes 1, 2 0 3.
Compuestos de formula (IB) de interés particular de acuerdo con
la presente invencion son los ejempios nimeros 1-23, 28, 29, 34-39, 44-50 y
5 55-78 (preseniados méas adelante en el cuadro 1), o sales o solvatos
farmacéuticamente aceptables de los mismos.
De acuerdo con un aspecto adicional de la presente invencién,

se provee un subgrupo de compuestos de férmula (I}, los de férmula (IC):

10

(IC)
0 una sal o solvato farmacéuticamente aceptable de los mismos,
15 endonde: -
P eas fenilo, naftilo, quinolinilo o Isoquinolinilo;
R' y R? se seleccionan independientemente de halégeno,
hidroxi, alquilo, alcox, -CFa, -NOz, -CN, -OCFis, amino, o mono- o
dlalquilamino;
20 nes0,1,203;
P Y q son independientements 0, 1,2, 3 0 4;
res1,203,y

ses0,102;
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con la condicién de que dicho compuesto de férmula (I) no sea

un compuesto seleccionado de:

1<{1-fenil-3-pirrolidinil}-3-fenilurea; _
1-(1-fenil-3-pirralidinil)}-3-(4-metoxifenil)urea;
N-(4-fluorofenll)-N'-[(R)-1-((3-metilfenil)pimolidin-2-ilmetil)]urea;
N-(2-bromofenil}-N-{((R)-1-(3-metilfenil)pirrolidin-3-il)jurea;
N-(2-bromofenil)-N'-{((R)-1-(3-metilfenil)pirrolidin-2-iimetil)jurea;
N-(4-fluorofenil)-N'-[{(S)-1~(3-metilfenil)plrrolidin-2-ilmetil)Jurea;
N-(2-bromofenil)-N'-[{(S)-1-(3-metilfenil) pirrolidin-2-iimetil)jurea;
N-(4-fluorofenil)-N'-[({ 5)-1-(3-metitfenil)pirrolidin-3-il)jurea; .
N-(2-bromofenil)-N'{((S)-1-(3-metilfenil)pimrolidin-3-il)jurea;
N-(4-fluorofenil)-N'-[((R)-1-(3-metilfenil)pirrolidin-3-il)jurea;
N-(4-fluorofenil)-N'-[((F)-1-(3-fluorofenil)pirrolidin-3-il)jurea;
N-(2-bromofenil)-N'-[{{(R)-1-(3-fluorofenil)pirrolidin-3-il)jurea;
N-(1-naftil)-N'-[{(R)-1-(3-metilfenil)pirrolidin-3-il)Jurea;
N-(2,3-dIclorofenll)-N-[((R)-1-(3-metilfenil)pirrolidin-3-il)jurea;
N-(2-bromofenil)-N'-[{(S)-1-(3-fluorofenil)pirrolidin-3-il)jurea;
N-(2-bromofenil)-N'-[((R)-1-(4-fluoro-3-metilfenil)pirrolidin-3-il)}-

N-(2-bromofenil)-N'{((R)-1 -(3.4—diﬂuoroi;enil)pirrolidin-a-il)]urea;
N-(2-bromofenil)-N'-[{(R)-1-(3-fluoro-4-metilfenil)pirralidin-3-il)]-

N-(3-cloro-2-metilfenil)-N'-[{(R)-1-(3-metilfenil)pirrolidin-3-il)jurea;
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N-(2,3-diclorofenil)-N'-[((R)-1-(3-metilfenil)pimrolidin-3-li)jurea;
N-(2,5-diclorofenil)-N-[((R)-1-(3-metilfenil)pirrolidin-3-i)jurea;
N-(2,3-dIclorafenil)-N-[((R)-1-(3-flucrofenil)pimrolidin-3-il)lurea;
N-(2,5-diclorofenil)}-N'-[{((R)-1-(3-fluorofenll)pimolidin-3-il)jurea;
N-(3-cloro-2-metilfenil)-N"-[((R)-1-(3-fluorofenll)pirrolidin-3-il)]urea;
N-(3-cloro-2-metilfenil)-N'-[((R)-1-(3,4-difluorofenil)pirrolidin-3-il)}-

N-(2,3-dIclorofenil)-N'-[((R)-1-(3,4-difluorofenil)pirrolidin-3-ll)]urea;
N-(2,5-diclorofenil)-N'-{((R)-1-(3,4-difluorofenil)pirrolidin-3-il)]urea;
N-(3-cloro-2-metilfenil)}-N-[((R)-1-(3-fluoro-4-metilfenil)pirrolidin-3-

N-(2,3-diclorofenil)-N'-[({R)-1-(3-fluoro-4-metilfenil)plrolidin-3-lI)}-
Convenlentemernte, P es fenilo, quinolinilo o isoquinofinito.

Convenientements, R! es alquilo. De preferencia, R! es metilo.

Convenlentementes, R? es  haldgeno o alqullo.

Convenientementa, R? es fitior o metilo.

Convenientemente, p y q son independientemente 0, 1 0 2.
Convenientements, r y 8 son independientemente 1 0 2,

Los compuestos de férmula (IC) de interés particular de acuerdo

con la presente invencion son los ejemplos nimeros 24-27, 30-33, 40-43 y 51-

54 (que se ilustran mads adelante en el cuadro 1), o sales o solvatos

farmacéuticamente aceptables de los mismos.

/sz(
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Algunos de [os dtomos de carbono de férmula (I) son dtomos de
carbono quirales, como el 4tomo de carbono marcado con “**, y por lo tanto,
los compuestos de férmula () pueden existir como esterecisdmeros. La
invencion se extiende a todos los isdmeros 6pticos tales como las formas
esterecisoméricas de los compuestos de férmula (1), incluyendo enanti6meros
y mezclas de los mismos, tales como racematos. Las diferentes formas
estereolsoméricas se pueden separar o resolver entre sl mediante los
métodos convencionales, o cualquier ismero dado se puede obtener
mediante sintesis esterecespecificas o asimétricas convencionales.

Los compuestos preferidos de férmula (1) tienen el carbono C* en
la configuracion R.

Algunos compuestos de la presente pueden existir en varias
formas tautoméricas y se entiende que la invencién abarca todas estas formas
tautoméricas.

Como se Indicé amiba, los compuestos de férmula (I) pueden
formar sales, especial_mente sales famacéuticamente aceptables. Las sales
farmacéuticamente aceptables son las que se usan convencionaimente en la
técnica e incluyen las que se deacriben en J. Pharm. Sci, 1977, 66, 1-19,
tales como las sales de adicién de acido.

Las sales farmacéduticamente aceptables adecuadas incluyen
sales de adicion de écido.

Las sales de adicién de acido farmacéuticamente aceptables

incluyen sales con d&cidos inorganicos tales como por ejemplo dcido
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clorhidrico, dcido bromhildrico, écido ortofosférico o dcido sulfirico, o con
4cidos orgdnicos tales como por ejemplo dcido metanosulfénico, acido
toluenosulfénico, acido acético, acldo propiénico, dcido lactico, dcido citrico,
acido fumarico, dcido mallco, dcido succlnico, acido salicllico, acido maleico,
acido glicerofosfdrico o 4cido acetilsalicilico.

Las sales o solvatos de los compuestos de formula (1) que no
son farmacéuticamente aceptables pueden ser (tlles como intermediarios en
la preparacién de las sales o solvatos famacéuticamente aceptables de los
compuestos de formula (), o de los mismos compuestos de férmula (1), y
como tales son parte de otro aspecto de la presente invencion.

Los compuestos de férmula (1) se pueden preparar en forma
crigtalina o no cristalina, y si eatdn en forma cristalina opcionalmente pueden
estar hidratados o solvatados. Esta invencién incluye dentro de su alcance
hidratos estequiométricos y también compuestos que contienen cantidades
variables de agua.

Los solvatos adecuados incluyen solvatos farmacéuticamente
aceptables, tales como hidratos.

Los solvatos incluyen solvatos estequiométricos y solvatos no
estequiométricos.

Como se usa aqui, el tdrmino “alquilo®, como un grupo o como
parte de un grupo, se reflere a un radical hidrocarburo alifitico saturado de
cadena recta o ramificada que contiene de 1 a 12 4tomos de carbono,

conveniantemente de 1 a 6 atomos de carbono. Estos grupos alquilo incluyan
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en particular metlio ("Me"), etilo ("Et), n-propilo ("Pr™), /so-propilo ("Pr™), n-
butilo ("Bu™), sec-butilo ("Bu™), ter-butilo (“Bu™), pentilo y hexilo. Cuando sea
apropiado, dichos grupos alquilo pueden estar sustituidos con uno o més
grupos seleccionados de halégeno (tal como flior, cloro, bromo), -CN, -CF3, -
OH, -OCF,, alquenilo de Czs, alquinilo de Cys, alcoxi de Cie, arilo y
dialquil(C1.e)amino.

Como se usa aqui, e! término "alcoxi®, como un grupo o como
parte de un grupo, se refiers a un radical de éter alquilico en donde el término
“alquilo” es como se define amiba. Tales grupos alcoxi incluyen en particular
metoxd, etoxl, n-propoxi, iso-propoxi, n-butoxl, /so-butoxi, sec-butoxi y ter-
buto:;i. Cuando sea aproplado, estos grupos alcoxi pueden estar sustituidos
con uno o mas grupos seleccionados de halégeno (tal como fidor, cloro,
bromo), -CN, -CF3, -OH, -OCF3, alqullo de C.g, alquenilo de C.¢, alquinilo de
Cae, arllo y dialqull{C4.g)amino.

Como se usa aqui, el término "arilo®, como un grupo o como
parte de un grupo, se reflere a un radical aromético carbociclico ("Ar").
Convenientemente, tales grupos arlo son grupos monociclicos de 5-8
miembros, 0 grupos biciclicos fusionados de 8-10 miembros, especialmente
fenllo ("Ph"), bifenilo y naftilo, particularmente naftilo y fenilo.

Como se usa aqui, el témino “heteroarilo®, como un grupo o
como parte dé un grupo, se reflere a un a.mlllo aromdtico heterociclico
monociclico estable de 5-7 miembros, o un anlllo aromatico heterociclico

biciclico estable de 7-10 miembros, que consiste de atomos de carbono y de 1
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a 4, convenientemente de 1 a 2 helerodtomos seleccionados
independientemente del grupo que consiste de N, O y S. Se prefiers que el
ntmero total de atom_os de S y O en el heterociclo aromatico no sea mayor de
1. Ejemplos de grupos heteroarilo adecuados incluyen, sin limitacion,
acridinilo, azocinilo, - bencimidazolilo, benzofuranilo, benzotiofurantlo,
benzotiofenilo, benzoxazolilo, benzotiazolilo, benzotriazolilo, benzotetrazolilo,
benzolsoxazollio, benzoisotiazolilo, benzoimidazollio, carbazolilo, carbolinilo,
cromanilo, cromenilo, cinolinilo, decahidroquinolinilo, 2H,8H-1,5,2-ditlazinilo,
dihidrobenzofuranilo, furanilo, furazanilo, imidazolilo, 1H-indazolilo, indolinilo,
indolilo, isobenzofuranilo, isocromanllo, Isoindazolllo, isoindolilo, Isaquinolinilo,
Isotiazolilo, isoxazolilo, naftiridinilo, oxadiazolilo, 1,2,3-oxadiazolilo, 1,2,4-
oxadiazolilo, 1,2,5-oxadiazoliio, 1,3,4-oxadiazolilo, oxazolilo, pirimidinilo,
ftalazinilo, pteridinilo, purinilo, pirazinilo, pirazolilo, piridooxazolilo,
piridoimidazolilo, piridotiazolilo, plridilo, pimolilo, quinazolinllo, quinolinilo,
quinoxalinilo, tetrahidroisoquinolinilo, tetrahidroquinolinilo, 6H-1,2,5-tiadlazinilo,
1,2,3-tiadlazolllo, 1,2,4-tiadlazolilo, 1,2,5-tiadlazolilo, 1,3,4-tiadiazolilo, tiazolilo,
tienilo, tienotiazolilo, tleno;:xazolilo. tlenoimidazolilo, triazinilo, 1,2,3-triazolilo,
1,2,4-triazolilo, 1,2,5-triazolilo, 1,3,4-triazolilo y xantenilo.

El término “halégenc” se usa aqui para describir, a menos que se
indique de otra manera, un grupo seleccionado de filior (“fluoro®), cloro
("cloro™), bromo ("bromo”) o yodo (“yodo®).

El término “naftilo" se usa aqui para denotar, a menos que se

indique de otra manera, los grupos tanto 1-naftilo como 2-naftilo.
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La presente invencién también provee un procedimiento para la

preparacién de un compuesto de formula (l), o una sal famacéuticamente

aceptable del mismo, dicho pmoedimierﬁ:o comprende acoplar un compuesto

de formula (Il):

&

R )p

)

en la cual R*, P y p son como se define en la férmula (I), con un

compuesto de formula (H):

Y0

1)

" en lacual P, R? n, q, ry s son como se define en la formula (1),

y A y B contienen grupos funcionales apropiados que son capaces de

reacclonar juntos para formar la porcién urea;

y después, seglin sea necesario, llevar a cabo una o més de las

sigulentes reacclones.

férmula (1);

(i) convertir un compuesto de férmula (I) en otro compuesto de

(ii) remover cualquier grupo protector;
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(ili) preparar una sal o solvato del compuesto asl formado.

Ejemplos adecuados de grupos A y B apropiados incluyen:

(a) A @8 -N=C=0 y B e3 NHz; 0 A es NHz y B es N=C=0, o

(b) A es NH; y B es NH; junto con un agente formador de urea
apropiado. '

En el procedimiento (a), la reaccién se lleva a cabo en un _
solvente inerte tal como diclorometano o acetonitrilo.

En el procedlmientp (b), el agente formador de urea puede ser
carbonlldiimidazol, o fosgeno, o trifosgeno, y se pﬁede llevar a cabo en un
solvente orgdnico inerte como éter dietllico, tetrahidrofurano, o diclorometano,
a temperatura ambiente o a temperatura elevada, en presencia de una base
como trietilamina o piridina.

Un método de sintesis alternativo de los compuestos de urea
asimétricos de férmula (I) es a partir de un carbonato de diarilo, por medio del
carbamato correspondiente. Dicho método lo describen Frear y otros

(Synthetic Communications, 26 (2), 331-349, 19896). Serd apreciado por los

‘expertos que dicho método se puede adaptar féciimente para la preparacion

de los compuestos de férmuia ().

Serd apreciado por los expertos que puede ser necesario
proteger ciertos sustituyentes reactivos durante algunos de los procedimientos
amiba menclonados. Se pueden usar técnicas estindares de proteccion y
desproteccién, como las que describe Greene T. W. en "Protective groups In

organic synthesis®, New York, Wiley (1981). Por ejemplo, las aminas
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primarias se pueden proteger como derivados ftalimida, bencilo,
benciloxicarbonilo o tritlo. Los grupos de &cido carboxilico se puedeﬁ
proteger como ésteres. Los grupos aldehido o cetona se pueden proteger
como acetales, cetales, tioacetales o tiocetales. La desproteccion de dichos
5 grupos se logra usando procedimientos convencionales muy conocidos en la

técnica.

Un compuesto de férmula (lil) se puede preparar por reaccién de

un compuesto de férmula (IV):

.
0 G
Ll

(v)
en donde P' es como se define para la férmula () y R* es R?
como se define amiba, o una forma protegida del mismo, L' es un grupo

15 salients y q es como se define arriba, con un compuesto de férmula (V):
p— ei)— °

20
V)

en donde B’ es B como se define arriba, o una forma protegida

del mismo, y n, r y 8 son como se define arriba.
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Convenientemente, L' es halégeno, tal como cloro.

Convenientemente, el compuesto de férmula (V) estd en una
forma activada, por ejemplo en una forma idnica. Dichas formas activadas se
preparan usando la metodologia convencional de reaccion de acoplamiento,
por ejemplo haciendo reaccionar los compuestos (IV) y (V) en presencia de un
carbonato alcalino tal como carbonato de potasio, en un solvente aprético
como dimetilformamida, usando condiciones de reacclén apropiadas para el

método particular elegido, por ejemplo a una temperatura elevada tal como

" 100°C.

Los compuestos de las férmulas (IV) y (V) estdn disponibles
comerciaimente o se preparan mediante procedimientos conocidos, como los
que se describen en Hetferocycles, 1984, 22(1), 117, y J. Chem. Soc., Perkin
1, 1988, 4, 921, para compuestos de férmula {IV); y J. Med. Chem., 1992,
35(10), 1764, para compuestos de formula (V), o con métodos analogos a
estos métodos descritos.

Las sales farmacéuticamente aceptables se pueden preparar
convencionalmente por reaccion con el acido o derivado de 4cldo apropiado.

Los compuestos de formula (I) y sus sales farmacéuticaments
aceptables tienen actividad antagdnica al receptor valnilloide (VR1) y se
considera que son de uso potencial para el tratamiento o profilaxis de algunos
trastornos, o para el tratamiento del dolor asoclado con dichos trastomos, tal
como dolor, dolor crénico, dolor neuropatico, dolor posquinirglco, dolor

postaridr a artritis reumatoide, dolor osteoartritico, dolor de espalda, dolor
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visceral, dolor de cancer, algesia, neuralgia, dolor dental, dolor de cabeza,
migrafia, neuropatlas, sindrome de tinel carpiano, neuropatia diabética,
neuropatia relacionada con VIH, neuraigla postherpética, fibromialgia, neuritls,
clitica, lesidbn de nervio, [squemia, neurodegeneracion, ataque cerebral, dolor
posterior a ataque cerebral, esclerosis miiltiple, enfermedades respiratorias,
asma, tos, COPD, broncoconstriccién, trastomos inflamatorios, esofagitis,
acedia, metaplasia de Barrett, disfagla, trastomo de refiujo gastroesofégico
(GERD), ulcera estomacal y duodenal, dispepsia funclonal, sindrome de
intestino Iitable, sindrome de intestino inflamatorio, colitis, enfermedad de
Crohn, hipersensibilidad pélvica, dolor pélvico, dolor menstrual, cdlico renal,
incontinencia urinaria, cistitis, quemaduras, comezon, soriasis, prurlto, vomito
(en adelante referidos como “los trastornos de la invencién®).

Por consiguiente, la invencién también provee un compuesto de
férmula (1), o una sal o solvato famacéuticamente aceptable del mismo, para
usar como una sustancla terapéutica activa, en particular en el tratamiento o
profilaxis de los trastornos de la Invenci6n.

En particular, la invencién provee un compuesto de formula (l), o
una sal o solvato farmacéuticamente aceptable del mismo, para usar en el
tratamiento o profilaxis del dolor.

La Invencién provee ademds un método para el tratamiento o
profilaxis de trastornos en los cuales es benéfico el antagonismo al receptor
vainilioide (VR1), en particular los trastornos de la invenclén, en mamiferos

incluyendo seres humanos, que comprende administrar a un mamifero en
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necesldad de dicho tratamiento o profilaxis una cantidad terapéuticamente

" efectiva de un compuesto de la formula (I) o una sal o solvato

famacéuticamente aceptable del mismo.

La invencién provee el uso de un compuesto de férmula (l), o
una sal o solvato farmacéuticamente aceptable del mismo, en la fabricacién
de un medicamento para el tratamiento o profilaxis de trastornos en los cuales

es benéfico un antagonismo al receptor vainilloide (VR1), particularmente los

trastomos de la invencion.

Para usar los compuesios de la invencién en terapla,
normalmente seran formulados en una composicién farmacéutica de acuerdo
con la practica farmacéutica estdndar. De esta manera, la presente invencién
también provee una composlcion farmacéutica que comprende un compuesto
de férmula (I), o una sal o solvato farmacéuticamente aceptable del mismo, y
un vehiculo o excipiente farmacéuticamente aceptable.

Una composicién farmacéutica de la invencién, que se puede
preparar por mezcia, convenientemente a temperatura ambiente y presion
atmosférica, usualmente se adapta para su administracién oral, parenteral,
rectal o intravesical en la vejiga y, como tal, puede estar en la forma de
{abletas, capsulas, preparaciones liquidas orales, polvos, grdnulos, pastillas,
poivos reoonstlti:lbles. soluciones inyectables o infundibles, suspensiones o
supositorios. Generalmente se prefieren las composiciones administrables

aralmente.

Las tabletas y capsulas para administracién oral pueden estar en
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forma de dosis unitarla y pueden contener exciplentes convencionales tales
como agentes aglutinantes, rellenos, lubricantes de tableteado, desintegrantes
y agentes humectantes aceptables. Las tabletas se pueden recubrir de
acﬁerdo con los métodos bien conocidos en la practica farmacéutica normal.

Las preparaciones liquidae orales pueden estar, por ejemplo, en
forma de suspensiones acuosas u olecsas, soluciones, emulsiones, jarabes o
elixires, o pueden estar en forma de un producto seco para su reconstitucién
con agua u otro vehiculo adecuado antes de usar. Dichas preparaciones
liquidas pueden contener aditivos convencionales tales como agentes de
suspensioén, agentes emulsionantes, vehiculos no acuosos (que pueden Incluir
agentes comestibles), conservadores y, 8l se desea, saborizantes o colorantes
convencionales.

Para administraciéon parenteral, las formas de dosis unitarias
fluldas se preparan utiizando un compuesto de la invenciéon o una sal
farmacéuticamente aceptable del mismo, y un vehiculo estéril. El compuesto,
dependiendo del vehiculo y la concentracién usada, se puede suspender o
disolver en el vehiculo. Para preparar las soluciones, el compuesto se puede
disolver para su inyeccién, y se esteriliza por flltracion antes de envasar y
sellar en una ampolleta o frasco adecuado. Convenientemente se disuelven
en el vehiculo auxiliares tales como un anestésico local, conservadores y
agentes amprtlguadores. Para mejorar la estabilidad, la composicién se
puede congelar después de envasaria en el frasco y el agua se puede

remover al vaclo. Las suspensiones parenterales se preparan
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sustancialmente de la misma forma, excepio que el compuesto se suspende
en el vehiculo en lugar de ser disuelto, y la esterilizacién no se puede realizar
por filtracién. El compuesto se puede esterilizar por exposicion a 6xido de
etileno antes de suspenderio en un vehiculo estéril. Ventajosamente se
incluye en la oom-posicién un agente tensioactivo o agente de mojado para
facilitar la distribucién uniforme del compuesto.

La composicion puede contener de 0.1% a 99% en peso, de
preferencla de 10% a 60% en peso del material activo, dependiendo del
meétodo de administracion.

La dosis del compuesto usado en el tratamiento de los trastomos
anterioomente mencionados varia de la forma usual con la seriedad de los
trastornos, el peso del pacients y otros factores similares. Para administracién
sistémica en el tratamiento de dolor es (il una dosificacion de 0.01 mg a 100
mg por kilogramo de peso corporal. Sin embargo, como una guia general
adecuada, las dosis unitarlas pueden ser de 0.05 mg a 1000 mg, mas
conveniantemente de 0.05 mg 2 20 mg, de 20 mg a 250 mg, o de 0.1 mg a
500.0 mg, por ejemplo de 0.2 mg a 5 mg, y de 0.1 mg a 250 mg; y dichas
dosis unitarias se pueden administrar mas de una vez al dia, por ejemplo dos
o tres veces al dia, de tal manera que la dosis dlaria total estd en la escala de
aproximadamente 0.5 mg a 1000 mg; y dicha terapia se puede extender
durante varias semanas o0 meses.

No se indican efectos toxicolégicos inaceptables con los

compuestos de la invencién cuando se administran de acuerdo con la
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invencion.

Todas las publicaciones citadas en esta especificacion,

Incluyendo sin limitacién las patentes y las solicitudes de patente, se
Incorporan aqui como referencia como si se Indicara especlfica e

5 individvalmente que cada publicacién individual estd incorporada como

referencia en la presente.

Las siguientes descripciones y ejemplos ilustran la preparacién

de los compuestos de la invencién.

10 Abreviaciones
| BINAP- 2,2'-bis(difenilfosfino)-1,1'-binaftilo
CLAR- Cromatpgrafia de liquidos de alto rendimiento
MgSO,- Sulfato de magnesio
TFA- Acido trifluoroacético
15 DCM- Diclorometano

pimolidin-3-il}-carbémico (D1)

20 A una solucién de 2-cloro-5-trifluorometilpiridina (7.3 g, 0.04 mol)
Yy 3R-(+)-3-(ter-butiloxicarbonilamino)plrolidina (7.5 g, 0.04 mol} en
dimetiiformamida seca (100 ml), se le agregd carbonato de potasio en polvo
(6.6 g, 0.05 mol), y la reaccion se calentdé a 100 °C durante 7 horas, y después
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se enfrid. El solvente se elimind a presién reduclda y el residuo se dividié
entre acelato de etilo y agua. La fase orgénica se separd, se secd (MgSO,) y
se fitrd. La remocién del solvente a presién reducida dio un sdlido. La
cromatografia sobre gel de sllice eluyendo con acetato de etilo y DCM (eluclén

por gradiente, 20 % maximo) produjo el compuesto del titulo como un sdlido

blanco.

Descripcién 2

(R)—1;(5-Tdﬂuo.romaglglrldln-z-il):pirrolidln-:!-llamina (D2)

Una solucién de D1 (11.5 g, 0.04 mol) en DCM (80 ml) se enfrié
(bafio de hielo) y se le agregd acido trifluoroacético (exceso, 50 ml). La
reaccién se calenté a temperatura ambiente, se agité 3 horas y se dividié
entre acetato de efilo y solucidn acuosa de hidrdxido de sodio. La fase
orgdnica se separd, se secd (MgSQO,) y se filir. La remocién del solvente a
preslén reducida dio el producto crudo como un aceite amarlllo. La destilacién
de bulbo a bulbo bajo presién reducida produjo inicialmente el compuesto del

titulo como un aceite, que cristalizd al reposar.

Descripcién 3

1,3-Dimetil-5-nitroisoquinolina (D3)

Se enfrld 1,3-dimetilisoquinolina [(Chem. Letf., 1983 p. 781),
2.39 g, 15.20 mM] en #cido sulfarico concentrado (15 mi), a <4 °C. Se le

agregd a gotas una solucion de nitrato de potaslo (1.69 g, 16.72 mM) en acido
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sulfarico concentrado, mantsniendo la temperatura por debajo de 4 °C.
Después de completar la adicion, 1a solucion se agitd a esta temperatura
durante 2 horas mas y después se calent6é a temperatura ambiente durante 1
hora. La mezcla de reaccion se vacid en agua de hielo y la soluclén se
basifico con hidréxido de sodio y se extrajo con DCM. El extracto se lavé con
salmuera, se secO) y se concentr6 hasta quedar un sélido amarillo. La

purificacién por cromatografia en gel de silice produjo el compuesto del titulo

como un sdélido cristalino amarillo.

Descripcién 4
mino-1 il uinolina (D4 .

Una solucién de D3 (2.01 g, 9.94 mM) y paladio al 10% sobre
carbdén (1g) en metanol, se hidrogend a presion atmosférica durante 1 hora.
El catallzador se separd por filtracién y el filtrado se concentré a presién

reducida para producir el compuesto del titulo como un sélido blanquecino.

Descripcién 5

3-Metil-5-nitroisogulnolina (DS

Una solucién de 3-metilisoquinolina (5.4 g, 0.038 mol) en dcido
sulfirico concentrado (30 ml), se agregd cuidadosamente a una solucion de
nitrato de potasio (4.25 g, 1.1 eq)} en acido sulfirico concentrado (23 ml),
manteniendo al mismo tiempo la temperatura por debajo de 4 °C (bafio de

hielo). La agitacién se continué 2 horas y después la temperatura se elevo a

AV



10

15

20

30

temperatura amblente. La reaccién se agitd 3 horas mas y después se vaci6
en una suspension de hielo y agua (500 ml). La neutralizaciéon usando
carbonato de potasio sdlido produjo un adlido amarillo que se filtrd y se lavd
con agua. El producto crudo se disolvié en etanol (200 ml), se filtré y se

concentrd a presién reducida para producir el compuesto de titulo como un

so6lido amarillo.

Descripcién 6
* S5-Amino-3-metilisgguinolina (D6}

E! compuesto del titulo se prepar6 a partir de D5 usando el
procedimiento indicado en la descripcion 4.

Descripclén 7

N-(2,2-Dimetoxietil}-{1-fenil)etilamina (D7)

Una solucion de a-metilbencilamina (8.37 g, 0.07 mol} y
dimetilacetal de bromoacetaldehido (11.67 g, 0.07 mol) en acetonitrilo (150 mi)
conteniendo carbonato de potaslo (12.39 g, 0. 09 mol), se calentd a reflujo
durante 2 dias y después se enfri6. El sélido se separd por filtracion y el
filtrado se concenird6 a presién reducida para dejar un aceite. La
cromatografia sobre gel de sllice eluyendo con acetato de etilo produjo el

compuesto del titulo como un aceits,
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Descripcién 8

1-l;lletiligguinollna (D8)

A una solucién frla de acido clorosulfénico (16 ml, -10 °C), se le
agrego cuidadosamente D7 (5 g, 0.024 mol) durante un periodo de 2 horas.
La reaccion se dejé calentar a temperatura ambiente y la agitacion se continué
durante 3 dias. Después, ia reaccidn se vacié en una suspension de hielo y
agua (500 mtl), se basificd usando carbonato de potasio sélido, seguido por
extraccién usando DCM. La fase orgénica se separd, se secd sobre MgSO;,
se filtrb y se concentrd6 a presién reducida para dejar un aceite. La
cromatografla sobre gel de silice eluyendo con acetato de etilo produjo el

compuesto del titulo como un aceite amarillo.

Descripcién 9
-Metil-5-pitroisoguinolina (D9

Una soluclén de D8 (1 g, 7 mmol) en acido sulfirico (2.5 ml) se
enfrid (<4 °C) y se le agregd écido nitrico concentrado (1 ml) durante 10
minutos. La reaccién se agité 30 minutos y después se calenté 2 horas a 60
°C. Después de enfriar, la mezcla de reaccién se vacié en una suspension de
agua y hielo (100 ml) y se basificé usando carbonato de potaslo sélido,
seguido por extraccién usando DCM. La fase organica se separd, se secd
sobre MgSO,, se filtrd y se concentré bajo presion reducida para producir el

compuesto del titulo como un sélido blanco.
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Descripcién 10
S-Amino-1-metilisogquinolina (D10)

El compuesto del titulo se prepar6 a partir de (D9) usando el
procedimiento indicado en la descripcion 4.

Descripcién 11
ster _ ter-butlli el écid -1-{3-metilfenil)pirrolldi
illcarbamico (D11)

Una suspension de BINAP (1.25 g, 2 mmol), acetato de paladio
(0.3 g, 1.3 mmol), carbonato de cesio (6.6 g, 0.02 mol), 3-bromotolueno (4.6 g,
0.027 mol) y (3R)-(+)-3-(ter-butiloxicarbonilamino)pirrolidina (2.5 g, 0.013 mol)
en 1,4-dioxano (anhidro, 50 ml), se calenté a refiujo bajo una atmésfera de
argén durante. 18 horas. Después de enfriar, el solvente sa removié bajo
presién reducida y el residuo se dividié entre DCM y agua. La fase organica
se separd, se secd sobre MgSQ,, se filtré y se concentrd a presion reducida
para dejar un aceite. La cromatografia sobre gel de sllice eluyendo con
acetato de etilo y hexano (elucion por gradiente, maximo 4%), produjo el

compuesto del titulo como un sélido blanquecino.

Descripcion 12
-1 ilfentl)pirrolidin-3-ilamina (D12

Una solucién de D11 (2.07 g, 7.5 mmol) en TFA (1.2 ml) y DCM

(20 ml), se agitd a temperatura ambiente durante 18 horas. El solvente se
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elimind a presién reducida y el residuo se dividié entre DCM y solucién acuosa
de carbonato adcldo de sodio. La fase organica se separd, se secd sobre

MgSO,, se filtré y se concentré a presién reducida para producir 8l compuesto

del titulo como un aceite.

ilcarbamico {D13)
El compuesto del titulo se preparé a partir de (3R)-(+)-3-(ter-
butiloxicarbonilamino)pirrolidina y 1-bromo-3-fluorobenceno usando el

procedimiento indicado en la descripcién 11.

Descripcion 14
-1-(3-Fi nil)pirrolj jlamina (D14
El compuesto del titulo se preparé a partir de D13 usando el
procedimiento Indicado en la descripcién 12.

Descripcion 15

Ester tfer-butilico del &cido (R)-1-(3.4-difluorofenil)pirrolidin
carbamico (D15)

El compuesto del titulo ee preparé a partir de (3R)-(+)-3-(for-
butoxicarbonilamino)pimrolidina y 4-bromo-1,2-difluorobenceno usando el

procedimiento indicado en la descripclén 11.
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Descripcion 16
{R)-1-(3.4-Difluorofenil)-pirrolidin-3-itamina (D16}

El compuesto del titulo se prepard a partir de D15 usando el
procedimiento Indicado en la descripcion 12.

Descripcion 17
ster fer-butllico del o0 (R)-1-(3-fluoro-4-metilfenil)pjrrolidin
carbdmico (D17)
El compuesto del titulo se prepard a partir de (3R)-(+)-3-(ter-
butoxicarbonilamino)pirrolidina y 4-bromo-2-fluorotolueno, usando el

procedimiento Indicado en la descripcion 11.

Descripcién 18
-1-(3-Fluoro-4-metilfenil)-pirrolidin-3-jl-amina (D18

El compuesto del titulo se preparé a partir de D17 usando el

procedimiento indicado en la descripcion 12.

Descripcion 19

(2,2-Dietoxietil)-(2-uorobenciliden)amina (D19)

Se agregd 2-fluorobenzaldehido (7.45 g) a dietilacetal de
aminoacetaldehlido (9.16 g), y la reaccién se calenté a 3 horas a 100 °C.
Después de enfriar, la mezcla se transfirid a un embudo de separacién y se

dividié entre éter dietllico y agua. La capa de éter se separd, se secd sobre
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sulfato de magnesio, se filtré y se concentré a presion reducida para dejar un
aceite. La destilaciéon a 0.6-0.8 mm recogiendo la fraccién que hierve a 102-

106 °C, produjo el compuesto del titulo como un aceite incoloro.

D ion 20

8-Fluoroisoquinolina (D20)

Una solucién de pentéxido de fésforo (18 g) en acido sulfiirico
concentrado (5 ml), se calenté a 160 °C y se trat6é cuidadosamente con una
soluciéon de D19 (11.5 g) en écldo sulfirico concentrado (75 ml) durante un
periodo de 5 minutos. Después de calentar 25 minutos, la reaccldn se enfrid y
se vacié en una suspension de agua y hielo (1 I). La basificacién con
hidréxido de sodio sélido hasta pH 10 se siguid por extraccion de acetato de
etilo. La fase orgdnica se sect sobre sulfato de magnesio, se filtrd y se
concentrd a presion reducida para dar el producto crudo. La cromatografia
sobre gel de silice eluyendo con acetato de etilo y hexano (gradiente, méaximo

10%), dio el producto como un sdlido cristalino de color amarillo claro.

Descripcién 21

8-Fluoro-5-nitroisoquinolina (D21)

Una solucién de D20 (0.278 g) en &cido sulfurico concentrado (2
ml) se enfri6 a 0 °C. Se ia agreg6 en porciones nitrato de potasio (0.21 g),
manteniendo al mismo tlempo la temperatura por abajo de 0 °C. Después de

completar la adicion, la solucién se agitdé a O °C durante 1.5 horas mas y
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despuéds se agité a temperatura ambiente durante 24 horas. La mezcla de
reaccion se vaci® en una suspensiéon de agua y hielo, se basificd con
hidréxido de sodio y se extrajo con acetato de etilo. La solucién de acetato de
etilo se secd sobre sulfato de magnesio, se filtr6 y se concentré a presion
reducida para dejar el producto crudo. La purificacién por cromatografia de

gel de silice eluyendo con acetato de etilo produjo el compuesto del tltulo

como un sdlido cristalino amarillo.

Descripcién 22

5-Amino-8-fluoroiseguinolina (D22)

Una solucién de D21 (0.283 g) en etanol (2 mi) se tratd con acido
clorhidrico concentrado (2 ml). La mezcla de reacclon se enfrié en un bafio de
hielo y se le agregd en porciones durante 10 minutos una solucién de cloruro
de estafio (Il) dihidratado (1.45 g) en etanol (2 mi). Después de 20 minutos
mas, la mezcla de reaccién se baslficé con hidréxido de sodio y se exirajo con
DCM. La solucion de DCM se.sacd sobre sulfato de magnesio, se filtré y se
concentré a presioén reducida para dejar el producto crudo. La cromatografia

sobre gel de silice eluyendo con acetato de etilo dio el compuesto del titulo

como un sdlido de color crema.
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Descripcion 23
Estqr fer-butllico del acido (1-bencil-piperidin-4-il}-carbamico
D23

A una solucion de 1-bencil-4-aminopiperidina (30 g, 0.16 mol) en
DCM (200 mf), se le agregé gota a gota una solucién de dicarbonato de di-fer-
butilo (1.1 eq., 37.8 g) en DCM (100 ml) durante un periodo de 2 horas. La
reaccion se agitd a temperatura ambients durante 18 horas y después el

solvente se elimind a presion reducida para producir el compuesto del titulo

como un sdlido blanco.

Descripcion 24

Ester ter-butllico del acido piperidin-4-il-carbdmico (D24

Una solucién de D23 (10 g, 3.4 mmeol) en metanol {150 ml) se
hidrogené a 3.5 kg/cm? en un hidrogenador de Parr usando catalizador de
paladio al 10 % sobre carbén (800 mg) durante 18 horas. El catalizador se
separd por filtracion y el filtrado se concentrd a presion reducida para producir

el compuesto del titulo como un sdlido blanco.

4-ilyamino]- ami 25

El compuesto del titulo se preparé a partir de D24 y 2-cloro-5-

trifluorometilpiridina usando el procedimiento Indicado en la descripcion 1.
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Descripcion 28

El ‘compuesto del titulo se preparé a partir de D25 usando el

procedimiento que se indica en la descripcién 2.

Descripcién 27

=butllico

1-carboxilico (D27)

A una suspension de acido 1-(fer-butoxicarbonil)-3-
piperidincarboxllico (1 g, 4.4 mmol) en tolueno (10 mi) y trietilamina (0.68 mi),
se le agregd difenifosforilazida (1.1 eq., 1.33 g). La reaccién se calent6 a
refiujo 1 hora y después se enfri6. Se le agregé S-aminoisoquinolina (629 mg,
4.4 mmol) y la reaccion se adﬂb a temperatura ambiente durante 56 horas. El
solvente se elimind a presién reducida y el residuo se sometld a cromatografia
sobre gel de silice eluyendo con hexano-acetato de efilo (elucién por

gradiente, maximo 50%) para producir el compuesto del titulo como una

espuma.

Des ion 28

N-{Isoquinolin-5-il)-N'-(piperidin-3-il)-urea (D28)
El compuesto del titulo se prepard a partir de D27 usando el

procadimiento indicado en la descripcién 2.
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pirrolidin-3-ill-carbdmico (D29)
El compuesto del titulo se prepar6 a partir de 2-cloro-3-
frifluvorometilpiridina y 3R-(+)-3-(ter-butiloxicarbonilamino)pirrolidina usando el

procedimiento indicado en la descripcién 1.

El compuesto del titulo se prepard a partir de D29 usando el

procedimiento indicado en la descripcién 2.

Descripcion 31

ster fer-butili |_é4cido 1-(4-trifluorometilplridin-2-i
pirolidin-3-ill-carbamico (D31)

El compuesto del titulo se prepard a partir de 2-cloro-4-
trifluorometilpiridina y 3R-(+)-3-(fer-butiloxicarbonilamino)pimrolidina usando el

procedimiento indicado en la descripcion 1.

Descripclon 32

El compuesto del titulo se preparé a partir de D31 usando el

procedimiento indicado en la descripcion 2.
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pirrolidin-3-il}-carbamico (D33)
El compuesto del titulo se preparé a partir de 2-cloro-6-

trifluorometilpiridina y 3R-{+)-3-(ter-butiloxicarbonilamino)pimolidina usando el
procedimiento indicado en la descripcion 1.

Descripcion 34

El compuesto del titulo se preparé a partir de D33 usando el

procedimiento indicado en la descripeién 2,

ill-carbamico (D35)

El compuesto del titulo se prepard a partir de 2,3-dicloropiridina y
3R-(+)-3-(ter-butiloxicarbonilamino)pirrolidina usando el procedimiento
indicado en |a descripcion 1.

Descripcion 36
-1-(3-Clo idin-2-il}-pirrolidin-3-ilamina (D36
El compuesto del titulo se prepard a partir de D35 usando el

procedimiento indicado en la descripcién 2.
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ifl-carbamico (D37)
El compuesto del titulo se prepard a partir de 2,5-dicloropiridina y
3R-(+)-3-(ter-butiloxicarbonilamino)pirrolidina usando el procedimiento

indicado en la descripcién 1.

Descripcion 38
-1-(5-Cloropiridin-2-il}-pirrolidin-3-flamina (D
El compuesto del titulo se preparé a partir de D37 usando el
procedimiento indicado en la descripcién 2.

illcarbamico (D39)
El compuesto del titulo se prepar6 a partir de 2-cloro-5-
bromopiridina y 3R-(+)-3-(ter-butiloxicarbonilamino)pirrolidina usando el

procedimiento Indicado en la descripcion 1.

El compuesto del titulo se preparé a partir de D39 usando el

procedimiento indicado en la descripcion 2.
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ll}l-carbémico (D41
El compuesto del titulo se prepar6 a partir de 2-cloro-6-
metilpiridina y 3R-(+)-3-(ter-butiloxicarbonilamino)pirrolidina usando el

procedimlento indicado en la descripcion 1.

Descripcién 42
-1-(6-Metilpiridin-2-il}-plrrolidin-3-llamina (D42
El compuesto del titulo se prepard a partir de D41 usando el

procedimlento Indicado en la descripcion 2

Descripcion 43

Ester fer-butilico dej acido 1.-{(3-trifluorometilpiridin-2-ilipiperidin-
4-lllamino]-carbémico (D43)

El compuesto det titulo se prepard a partir de D24 y 2-cloro-3-

triftuorometilpiridina usando el procedimiento indicado en la descripclén 1.

El compuesto del titulo se preparé a partir de D43 usando el
procedimiento indicado en la descripcion 2.
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Descripcion 45
ter ter-butllico det dcido 1-J{{B-trifluorometilpiridin-2-ilpiperidin-
4-illaminol-carbamico {D45)
E! compuesto del titulo se preparé a partir de D24 y 2-cloro-8-

trifluorometilpiridina usando el procedimiento indicado en la descripcién 1.

El compuesto del titulo se prepard a partir de D45 usando el

procedimiento indicado en la descripcion 2.

Descripcién 47

4-ilamino mico (D47

E! compuesto del titulo se prepar6 a partir de D24 y 2cloro4-

trifluorometilpiridina usando el procedimiento indicado en la descripcion 1.

Descripcidn 48

El compuesto del titulo se prepard a partir de D47 usando el
procedimliento indicado en la descripcion 2.
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Descripcion 49

Ester ter-butilico del acido 1-[((3-cloro-5-triflugrometilpiridin-2-1[)-
piperidin-4-illamino}-carbamico (D49)

El compuesto del titulo se prepar6 a partir de D24 y 2,3-dicloro-5-

trifluorometilpiridina usando el procedimiento indicado en la descripcion 1.

Descripcién S50

El compuesto del titulo se preparé a partir de D48 usando el
procedimiento indicado en la descripcién 2.

Las siguientes aminas se prepararon usando métodos similares
a los descritos anteriormente.

(R)-1-(3-Metilpiridin-2-il)-pirmolidin-3-ilamina (D51).

(R)-1-(4-Metilpiridin-2-il)-pirrolidin-3-ilamina (D52).

(R)}-1{5-Metilpiridin-2-il)-pirrolidin-3-ilamina {D53).

(R)-1-(6-Metoxipiridin-2-il}-pirrolidin-3-ilamina (D54).

1-(3-Clano-5-triflucrometilpiridin-2-il)-piperidin-4-ilamina (D55).

La (3R)-(+)-3-(ter-butiloxicarbonilamino)pirrolidina, S-amino-
isoquinolina, 1-aminoisoquinolina, 5-aminoquinolina y 7-aminoquinolina, estan
disponibles comerciaimente de TCl (Japén), Aldrich Chemical Company y
Specs y BioSpecs B. V., respectivamente. El tricarbonato de di-ter-butilo se
prepard de acuerdo con el procedimiento descrito en la literatura (Org. Synth. ,

1978, 57, p. 45). La 2-metil-7-aminoquinolina se preparé de acuerdo con el
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procedimiento descrito en la literatura (J. Med. Chem., 1977, 20 (11), p. 1528).

Elemplo 1
N-{2-Bromofenll}-N'- -1-{5-trifluorometlii-2-piridil)pirrolidin-3-l|})]urea

(E1)

o

Una solucién de isocianato de 2-bromofenilo (Aldrich Chemical

CF,

Company) (27.4 ml, 0.222 mol) en éter dietilico seco (65 ml), se agregé gota a
gota durante 0.5 horas a una solucién eficazmente agitada de D2 (51.4 g,
0.222 mol) en éter dietllico seco (0.8 1) bajo argén a temperatura ambiente.
Después de agitar 18 horas, se separd por filtracién un precipitado blanco y se
lavé con éter dietilico seco (2 x 150 mi). El sélido se trituré para dejar un
polvo fino y después se volvié a agitar con éter dietllico (470 ml) durante 4
horas a temperatura ambiente. EIl producto insoluble se separé por filtracion,
se lavd con éter dietllico (100 ml) y se secd a 50 °Civaclo/24 horas, para
producir el compuesto del titulo como un sélido blanco.

'H RMN (de-DMSO, 400 MHz) 5 1.94-1.98 (1H, m), 2.19-2.28
(1H, m), 3.31-3.41 (1H, m), 3.56 (2H, br, 2), 3.67-3.71 (1H, m), 4.34-4.38 (1H,
m), 6.62 (1H, d, J 9.0Hz), 6.89 (1H, t, J 7.8Hz), 7.28 (1H, t, 8.5Hz), 7.47 (1H,

\0
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d, J 6.7Hz), 7.55 (1H, dd, J 8.0, 1.4Hz), 7.76-7.79 (2H, m), 8.12 (1H, dd, J 8.3,
1.4Hz), 8.41 (1H, 8). MH" 429 431.

EJEMPLO 2

N-{lsoquinol-5-Il)-N'-[{(R)-1-{5-triflucrometli-2-piridil)pirrolidin-3-l)Jurea
(E2)

SO0

A una solucién de tricarbonato de di-fer-butilo (0.681 g, 2.585

1

mmol), en DCM seco (1 ml), se le agregd una solucién de D2 (0.5 g, 2.162
mmol) en DCM seco (1 ml) en una porcién. Después de la efervescencia
Inicial, la solucién se agité a temperatura ambiente durante 0.3 horas. Se le
agregé una solucién de 5-aminoisoquinolina (0.312 g, 2.162 mmol) en DCM
seco (1 ml). La mezcla de reaccion se agité a temperatura ambiente durante
la noche. El precipitado resultante se removié por centrifugacion, y el sélido
se lavé con éter y se secd para dar el compuesto del titulo como un sdlido
blanco.

'H RMN (ds-DMSO, 250 MHz) & 9.26 (1H, s), 8.57 (1H, s), 8.52
(1H, d), 8.41 (1 H, 8), 8.31 (1 H, d), 7.88 (1 H, d}, 7.78 (1H, dd), 7.70 (1H, d),
7.60 (1H, t), 6.99 (1H, d), 6.64 (1H, d), 4.41 (1H, m), 3.73 (1H, dd), 3.59 (2H,
m), 3.42 (1H, m), 2.28 (1H, m) y 2.02 (1H, m). MH" 402.
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EJEMPLO 3

-N-{lsoquinol-5-I1)-N"-[(1-{5-trifluorometi|-2-piridil}piperidin-3il}Jurea

(E3)

A0

F

=
Na F

Una mezcla de D28 (0.2 g, 074 mmol), 2-cloro-5-
trifluorometilpiridina (3 eq., 0.4 g) en dimetiformamida (10 ml) y carbonato de
potasio finamente pulverizado (3 eq. 0.31 g), se calentd 18 horas a 90 °C y
después se enfri6. El solvente se eliminé a presion reducida y- el residuo se
dividié entre acetato de etilo y agua. La fase orgdnica se separd, se secd
(MgSO,) y se filtr6. La eliminacion del solvente a presion reducida dio el
producto del titulo. Este se sometié a cromatografia en gel de sllice eluyendo
con acetato de etilo para dar el compuesio del titulo como un sdlido
blanquecino que se convirtié a una sal clorhidrato. MH* (base libre) 416.

Los dos enantibmeros (E3A y E3B) se separaron por CLAR
usando una columna Chiralpak AD (250 mm x 19 mm d.i.), y eluyendo con n-
hexano:etanol (80:20 v/v), a una velocidad de flujo de 1 ml/min, con deteccion
UV a 215 nm. '

Los ejemplos presentados en el cuadro 1 se prepararon de

acuerdo con los procedimientos aqui descritos y son similares a los de E1-E3.



48

Cuadro 1

R/,
N B
Al
R'Y
]

i §§ |§% (9% (§% |43
w 5
.m_u \ /N w P /
(@ — \II/N / /N \..I. * / /N
§3 ] R n ) -
b
QOO RDRORD




49

8

uadro 1 (Continuaclén

Cc

10

16

20




Cuadro 1 (Continuacién

a7

/1

CF,

1

10

15

20




o1

Cuadro 1 {(Continuaclén

418

aat

4

A\

Ey ]

10

15

20




Cuadro 1 (Continuacién

& S - 3 3 38 g3 & 2
2 5 ' o 2 .
A e N
! Y I 2=t ! e (N Q Q
1 = =
[ 4 [+ 4 [ 4 [ 4 [ 1 [ 4 [ 4 -4 - 4
7/ N\ 7\ 7\ 7 N 7\ 7 N\ 7/ N\ 7 N\
/ = —Zz =z —= =z =z =3 —Z
—= £ 5 3
a X s 2 ] ] ] E T
o e 0 S




53

Cuadro 1 (Continuaclén

8 3 ) 2 # g 5 g
wox 12 u S $ "
/ N\ $ /4 /N M L
7 N\ — S N |4 )
7 N 7/ N 7/ N\ 7\ / \ 7 N\ 7\ 7\
ml..N =z =z 3 z 3 z 3 2 1 s 2
9 4 3 2 L - 3 <




Cuadro 1 {Continuaclén

10

15

20




Cuadro 1 {Contlnuaclén

g 3 ) 2 2 2 g :
& 1 ) 72 YN /.F..
S A I D N D W 2 N L VAN
wl — — = -
/ N\ / N-% \m/ AN AN A INAIEA
= — = =z =z =
5 s B 8 5 g 3 3




Cuadro 1 (Continuacién

4168

g8

1

7\

—

7\

/N

™

10

15

20




10

15

20

57

Cuadro 1 (Continuaclién)
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Datos Farmacoidgicos

a) Prueba in vitro

Como se indicé amiba, los compuestos de la invenclén son
antagonistas del receptor vainillolde (VR1), y por lo tanto tienen propiedades
farmacéuticas Utiles. La actividad antagénica al receptor vainilloide (VR1) se
puede confirmar y demostrar para cualquier compuesto particular usando los
métodos convencionales, por ejemplo los que se describen en los textos de
referencia estandares tales como D. Le Bars, M. Gozarin y S. W. Cadden,
Pharmacological Reviews, 2001, 53(4), 597652, u otros textos similares

mencionados en la presente.
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La seleccién usada de los compuestos de esta invencitn se basa
en una prueba de calcio basada en FLIPR, similar a la descrita por Smart y
otros (British Jourmal of Pharmacology, 2000, 129, 227-230). Células de
astrocitoma transfectadas 1321N1, que expresan establemente VR1 humano,
se sembraron en placas FLIPR a 25,000 células/cavidad (placa de 96
cavidades), y se cultivaron durante la nache.

Después, las células se cargaron en un medio que contenla 4uM
de Fluo-3-AM {Molecular Probes) durante 2 horas a temperatura ambiente en
la oscuridad. Después, las placas se lavaron 4 veces con Tyrode conteniendo
calcio 1.5 mM sin probenecid. Las células se incubaron previamente con
compuesto o amortiguador de control a temperatura ambiente durante 30
minutos. Después se agregd capsalcina (Sigma) a las células. Los
compuestos que tfenlan actividad antagénica contra el VR1 humano se
[dentificaron detectando las diferencias de fluorescencia medida después de la
adicion de capsaicina, en comparacién con controles de amortiguador sin
compuesto. De esta manera, por ejemplo, en el amortiguador de control la
adicion de capsaicina da como resultado un aumento de la concentracién
intracelular de calcio, resultando fluorescencia. Un compuesto que tiene
actividad antagénica bloquea la unién de capsaicina con el receptor, no hay
seflalizacién y por lo tanto no hay aumento del nivel intracelular de calcio, y
consecuentemente la fluorescencla es mas baja. Se generaron valores pKb a
partir de los valores de Cls usando la ecuacidn de Cheng-Prusoff.

Todos los compuestos probados con el método anterlor tenlan
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una pKb > 6, y los compuestos preferidos tenlan una pKb > 7.0.

b) Hiperalgesia inducida por FCA en coneijillos de Indiag

Se inyectaron 100 pl de FCA 1 mg/ml por via intraplantar en la
pata izquierda en 4 grupos de 8 conejillos de Indias machos Dunkin Hartley
(lote: 6282434, peso promedio 340 g). Veinticuatro horas después los
compuestos se administraron oraimente a 0 (vehiculo), 3, 10, 30 mg/kg con
vehiculo de metilcelulosa 1%, y siendo el volumen de dosificacion de 2 mlkg y
dosificando directamente en el estémago. La metiicelulosa se agregd
gradualmente al compuesto en el mortero y se molieron juntos.

Se obtuvieron lecturas de conducta de hiperalgesia mecdnica
antes de ila administracién de FCA (lectura de animal intacto), después de
administrar FCA pero antes de la administracion de farmaco (lectura de
predosificacion), y una hora después de la administracién del farmaco. La
lectura usada fue la presién de la pata (Randall-Sellito) y el punto final fue el
retiro de la pata. El equipo de presion de la pata también tenla un disco de
plata colocado en el punto para aumentar la marcacién en un factor da 2.

Los compuestos que tenlan una pKb > 7.0 in vitro de acuerdo
con el modelo (a) anterior, se probaron en este modelo y mostraron ser

activos.
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NOVEDAD DE LA INVENCION
REIVINDICACIONES

1.- Un compuesto de férmula (I):

PR
RORBS
()

o una sal o solvato farmacéuticamente aceptable del mismo, en donde: P y P’
se seleccionan Independientemente de arilo y heteroarllo; R' y R? se
seleccionan independientemente de -H, halégeno, alquilo, alcoxi, cicloalquilo,
aralquilo, aralcoxi, cicloalquilalquilo, cicloalquilalcoxi, -CN, -NOz, -OH, -OCF;, -
CF3, -NR'R%, -S(O)mR% -S(O)NR*RS, -OS(O)R®, -OS(0).CF,,
O(CHz)xNR*R5, -C(O)CFs, -C(O)alquilo, -C(O)cicloalquilo, -C(O)aralquile,
C(O)Ar, -C(O)(CH2OR®, -C(O)}CHz)xNR'R®, -C(O)alcoxi, -C(O)NR'R?,
(CHz)xC(O)alcox,  «(CHz)xOC(O)R®,  -(CH2xOR®,  -(CH)xR'R®,

(CHXC(ONR'RS, -  (CHxN(RYC(O)R®,  -(CHa)xS(O):NR*Rf,
(CH2)xN(R*S(0)2R®, -ZAr, - (CH2)xS(0)2R®, -(OCH2)xS(0)2R®, -N(RYS(O)R®,
-NRYC(O)R®,  -{CHxN(RYS(0)R®,  -(CHIXN(RYC(OR® o -
(CH2)xC(O)alquilo; R* y R® pueden ser los mismos o diferentes y representan
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H o alquilo, o R*y R® Junto con los 4tomos a los que estdn unidos forman un
anillo de azacicloalcano de Ci g, (2-0x0)azacicloalcano de Cas, 0 una cadena
de polimetileno de Csg Interrumpida opcionalmente por heterodtomos tales
como O, 0 -NR”; Z es O, S o NR”; R® es alquilo o arilo; R? es hidrégeno,
alquilo o arilo; mes 102;nes 0, 1, 2 0 3; p y ¢ son independientemente 0, 1,
2,304,re81,203;80680,102;vyxe30,1, 2, 3, 4,50 6; con |la condicién
de que dicho compuesto de férmula (I) no sea un compuesto seleccionado de:
1-{1-fenil-3-pirrolidinil)-3-fenilurea; 1-{1-fenil-3-pirrolidinil)-3-(4-metoxifenil)urea;
N-(4-fluorofenil)-N'-[{R)-1-((3-metiifenil)pirrolidin-2-iimetil)jurea; N-(2-
bromofenil)-N'{((R)-1-(3-metilfenil)pimolidin-3-il)Jurea; N-(2-bromofenil)-N'-
[{(R)-1-(3-metilfenil)pirrolidin-2-iimetil)jurea; N-(4-fluorofenil)-N'-[({S)-1-(3-
metilfenil)pirrolidin-2-ilmetil)jurea; N-(2-bromofenil)-N'-[{(S)-1-(3-metilfenil)
pirrolidin-2-limefil)jurea; N-{4-fluorofenil)-N"{((S)-1-(3-metilfenil)pirrolidin-3-
Dlurea;  N-<{2-bromofenil)-N'-{((S)-1-(3-metilfenil)pimolidin-3-l)jurea;  N-(4-
fluorofenil)}-N'-[({(R)-1-(3-metilfenil)pimolidin-3-il)Jurea; N-(4-fluorofenil)-N'-[({R)-
1-(3-fluorofenil)pirrolidin-3-il)jurea;  N-(2-bromofenil)-N'-[({R)-1-(3-fiuorofenil)-
pirrolidin-3-ihjurea; N-(1-naftil)-N'-[((R)-1-(3-metilfenil)pirmolidin-3-)jurea; N-
(2,3-diclorofenil)}-N'{((R)-1-(3-melilfenif)pirolidin-3-il}jurea; N-(2-bromofenil)-
N'{((S)-1-(3-fluorofenil)pirrolidin-3-il)]urea; N-<(2-bromofenil)-N'-[{(R)-1-(4-
fluoro-3-metilfenil)plmrolidin-3-it)jurea; N~<(2-bromofenil)-N'-[{(R)-143.4-
difiuorofenit)pirrolidin-3-il)jurea; N-(2-bromofenil)-N'-[((R)-1-(3-fluoro-4-
metitfenil)pirrolidin-3-iljjurea;  A-(3-cloro-2-metilfenil)-N'-[((/)-1-(3-metilfenif)-
pirrolldin-3-il)]urea; N-(2 3-diclorofenil)-N'-[{(R)-1-(3-metiifenil)pirrolidin-3-
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iJurea; N-(2,5-diclorofenil)}-N'-[((R)-1-(3-metilfenil)pirrolidin-3-il)jurea; N-(2,3-
diclorofenil)-N-[((R)—1-(3-ﬂuomfen||)pirroliilin-3—il)]urea; N-(2,5-dIclorofenil)-N'-
[((R)-1-(3-fluorofenil)pirrolidin-3-)jurea; = N-(3-cloro-2-metilfenil)-N-{((R)-1-(3-
fluorofenil)pirrolidin-3-il)jurea; N-(3-cloro-2-metitfenil)-N'"-[((R)-1{3,4-
difluorofenil)pirrolidin-3-il)jurea; N-(2,3-diclorofenil)-N-[((R)-1-(3,4-difluoro-
fenil)pirrolidin-3-il)jurea; N-(2,5-diclorofenil)-N"-{((R)-1-(3,4-difluorofenil)-
pimmolidin-3-il)jurea; N-(3-cloro-2-metilfenil)-N'-{((R)-1-(3-luoro-4-metilfenil)-
pirrolidin-3-il)jurea; y  N<(2,3-diclorofenil)-N'-[((R)-1-(3-fluoro-4-metilfenil)-
pirrolidin-3-il)Jurea.

2.- El compuesto de formula (I) de conformidad con la

reivindicacion 1, caracterizado ademés porque es de la férmula (lA):

NoR e 9

0 una sal o solvato farmacéuticamente aceptable del mismo, en

(1A)

donde: P es fenilo, naftilo, quinolinilo o isoquinolinilo; P' es fenilo o piridilo; R’
y R? se seleccionan independientsmente de -H, halégeno, alquilo, alcoxi,
cicloalquilo, aralquilo, aralcoxi, cicloalquilalquilo, cicloalquilalcoxi, -CN, -NO2, -
OH, -OCFs3, -CF3, -NR*R?, -8(0)nR®, -5(0)2NR*R®, -08(0)zR?®, -OS(0),CFs, -
O(CH2)xNR*R®, -C(O)CFs, -C(O)alquilo, -C(O)cicloalquilo, -C{O)aralquilo, -
C(O)Ar, -C(O)(CH2):OR® -C(O)CH2)xNR'R5, -C(O)alcoxi, -C(O)NR'R®, -
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(CH)xC(O)alcoxi,  ~(CHz)xOC(O)R®,  -(CH2)xOR®,  -(CHxR'R®, -
(CHXC{OINR'R®, -CH2IN{R*C(O)R®, {CH2):S(0)NR'R’, -
(CH2N(R*S(0)2R®, -ZAr, - (CH2)xS(0):R®, -(OCH2)xS(0)2R®, -N(R%S(O):R’,
-NRYC(O)R®,  «{CH)xN(RYS(O):R®, -(CH2xNRYC(OR® o -
(CH_Z)<C(O)alquilo; R* y R® pueden ser los mismos o diferentes y representan
H o alquilo, o R* y B"‘ junto con los atomos a los que estan unidos, forman un
anillo de azacicloalcano de Cis, (2-0x0)azacicioalcano de Czg, 0 una cadena
de polimetileno de Cs g interrumplda opcionalmente por heteroatomos como O,
0 -NR"; Zes O, S 0 NR; R® es alquilo o arilo; R’ es hidrégeno, alquillo o arilo;
mes102,nes0, 1,203 pyq son independientemente 0, 1,2, 304;res
1.203;8e80,102;,yxes80, 1,2, 3, 4,50 6; con la condiclén de que dicho
compuesto de férmula (1) no sea un compuesto seleccionado de: 1-{1-fenil-3-
pirrolidinil)-3-fenilurea;  1-(1-fenil-3-pimolidinil}-3-(4-metoxifeniljurea; N-(4-
fluorofenil)-N'-[(R)-1-((3-metilfenil)pirrolidin-2-iimetil)]jurea; N-(2-bromofenil)-N'-
[((R)-1-(3-metilfenil)pirrolidin-3-Wl)jurea; N-(2-bromofenil)}-N'-[((R)-1-(3-
metilfenil)pirrolidin-2-ilmetil)jurea; N-(4-fluorofenil)-N'-[((S)-1-(3-metilfenil)-
pirrolidin-2-ilmetil)jurea; N-(2-bromofenil)-N'{{(S)-1-(3-metilfenil) pirrolidin-2-
iimetil)jurea; N-(4-fluorofenil)-N'-[((S)-1-(3-metilfenil)pimolidin-3-il)jurea; N-(2-
bromofenil)-N'-[((S)-1-(3-medtilfenil)pirrolidin-3-il)jurea; N-(4-fluorofenil)-N'-[{(R)-
1-(3-maetilfenil)pirrolidin-3-il)jurea; N-(4-fluorofenil)-N{((R)-1-(3-fluorofenil)-
pirrolidin-3-il}jurea; N-(2-bromofenil)-N'-[((R)-1-(3-fluorofenil)-pirolidin-3-
i)Jurea; N-(1-nafti)-N'-{((R)-1-(3-metilfenil)-pirrolidin-3-il)]urea; N-(2,3-
diclorofenil)-N'-{{((R)-1-(3-metilfenil)pirrolidin-3-il)]urea; N-(2-bromofenil)-N'-
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[{(S)-1-(3-fluorofenil)pirrolidin-3-i)jurea; N-(2-bromofenil)-N'-{((R)-1-(4-fluoro-3-
metitfenlil)pirrolidin-3-il)jurea; N-(2-bromofenil)-N'-{{(R)-1-(3,4-difluorofenil)-
pirolidin-3-i)jurea; N-(2-bromofenil)-N-[((R)-1-(3-fluoro-4-metilfenil)pimolidin-
3-il)jurea; N-(3-cloro-2-metilfenil)-N-[((R)-1-(3-metilfenil)-pirrolidin-3-i)jurea; N-
(2,3-diclorofenil)-N'-[((R)-1-(3-metilfenil)pirrolidin-3-il)jurea; N-(2,5-diclorofenil)-
N-[((R)-1-(3-metilfenil)pirrolidin-3-il)]urea; N-(2,3-diclorofenil)-N-[((R)-1-(3-
fluorofenil)pirrolidin-3-il)]urea; N-(2,5-diclorofenil)-N'-[((R)-1-(3-fluorofenil)-
pirrolidin-3-il)]jurea; N-(3-cloro-2-metilfenil)-N'-[((R)-1-(3-fluorofenil)pirrolidin-3-
ijjurea; N-(3-cloro-2-metilfenil)-N'-[{(R)-1-(3,4-difluorofenil)pirrolidin-3-il)jurea;
N-(2,3-diclorofenil)-N'-[((R)-1-(3,4-difluoro-fenil)pirrolidin-3-il)jurea; N-(2,5-
diclorofenil)-N-{{(R)-1-(3,4-difluorofenil)-plmrolidin-3-il)jurea; N-(3-cloro-2-
metilfenil)-N'-[{(R)-1-(3-fluoro-4-metilfenil)-pirrolidin-3-il)]urea; y N-(2,3-
diclorofenll)-N-[((R)-1-(3-fluoro-4-metlifenil)-pirrolidin-3-il)Jurea.

3.- El compuesto de férmula () de conformidad con Ia

relvindicacién 1, caracterizado ademas porque es de la férmuia (IB):

o una sal o solvato farmacéuticamente aceptable del mismo, en donde: P es

(IB)

fenilo, naftilo, quinofinilo o Isoquinolinllo; R' y R? se seleccionan

independientemente de -H, halégeno, alquilo, alcox], cicloalquilo, aralquilo,



10

15

20

aralcoxi, cicloalquilaiquilo, cicloalquilalcoxi, -CN, -NO2, -OH, -OCFj, -CFj,
NR'R®, -S(O)mR®, -S(0)2NR*R5, -OS(0)zR®, -OS(0)CFa, -O(CHo)xNR*R®,

C(O)CF3, -C(O)alquilo, -C{(O)cicloalquilo, -C(O)araiquilo, -C(O)Ar,
C(OXCH2:0R®,  -C(O)CH)xNR*R®, -C(O)alcoxi, -C(O)NR'R®,

(CH2)xC(O)alcoxi,  ~(CH2)xOC(O)R®,  -(CH2)xOR®,  -(CH2)xR*R®,

(CH2)xC(O)NR*R®, ~(CH2:N(RYC(O)R®, «CH2xS(0)NR*R®,
(CH2)N(R)S(O)2R®, -ZAr, - (CHo)xS(0)2R®, (OCH:)xS(0)zR?, -N(R%)S(0):R",
NRIC(OR®,  CHNR)S(O)R®,  -(CHINRYCOR® o -
(CH2):C(O)alquilo; R* y R® pueden ser los mismos o diferentes y represenian
H o alquilo, o R* y R® junto con los atomos a los que estdn unidos, forman un
anillo de azacicloalcano de Ca g, (2-0x0)azacicloalcano de Csg, 0 una cadena
de polimetileno de Cs ¢4 Interrumpida opclonalmente por heterodtomos como O,
0 -NR’; Z es O, S 0 NR’; R® es alquilo o arilo; R? es hidrégeno, alquilo o arilo;
mesio2;nes0 1,203 pyqsonindependientemente0,1,2,304;res
1,203;8e80,102;yxes80,1,2,3,4,5086.

4.- E|l compuesto de férmula (IB) de conformidad con la
reivindicacién 3, caracterizado ademds porque: R' y R? se seleccionan
independientemente de halégeno, hidroxi, alcoxi, -CF3, -NO2, -CN, -OCF;,
amino, 0 mono- o dialquilamino; p y q son ind;pendlentemante 0,102;yrys
son independientemente 1 0 2.

5.- El compuesto de fédrmula (l) de conformidad con la

reivindicacion 1, caracterizado ademdas porque es de la formula (IC):
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o una sal o solvato farmacéuticamente aceptable del mismo, en donde: P es
fenilo, naftilo, quinolinilo o isoquinolinllo; R' y R? se seleccionan
independientemente de halbégeno, hidroxi, alquilo, alcoxi, -CFs, -NO2, -CN, -
OCFs, amino, © mono- o dialquilamino; n es 0, 1, 2 0 3; p y q son
Independientemente 0, 1,2, 304;res 1,203;ys8e80,102; conla
condicion de que dicho compuesto de férmula (IB) no sea un compuesto
seleccionado de: 1-(1-fenil-3-pirrolidinil)-3-fenilurea; 1-{1-fenil-3-pirrolidinil)-3-
(4-metoxifeniljurea; N-(4-fluorofenil)-N'-[(R)-1-((3-metilfenil)pirrolidin-2-limetil)}-
urea; M(Z-bmmohnil)—N{((R)—1-(3—met||fenl|)pirrolidin-3-||)]urea: N-2-
bromofenil)-N'-[({(R)-1-(3-metiifenil)pirrolidin-2-iimetil)Jurea; N-{4-fluorofenil)-N'-
[((S)-1-(3-metilfenil)pirrolidin-2-ilmetil)jurea; N-(2-bromofenil)-N'-[((S)-1-(3-
metilfenil) pimolidin-2-iimetil)jurea; N-~(4-fluorofenil)-N'-[((S)-1-(3-
metiifenil)pirrolidin-3-il)jurea; N-(2-bromofenil)-N'-[((S)-1-(3-metilfenil)pirrolidin-
J-il)jurea; N-(4-fluorofenil)-N'-[((R)-1-(3-metilfenil)pirrolidin-3-il)Jurea; N-(4-
fluorofenil)-N"-{({R)-1-(3-fluorofenil)pirrolidin-3-l)jurea; N-(2-bromofenil)-N'-
[((R)-1-(3-fluorofenll)-pirrolidin-3-il)jurea;  N-(1-naftil)-N-[({R)-1-(3-metilfenil)-
pimolidin-3-il)jurea; N~2,3-diclorofenil)-N'-[{(R)-1-(3-metilfenil)pimolidin-3-
jurea; N-(2-bromofenll)-N'-[((S)-1-(3-flucrofenil)pirrolidin-3-il)jurea;  N-(2-
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bromofenll)-N'{{(R)-1-(4-fluoro-3-metilfenil)pirrolidin-3-il)jurea; N-(2-
bromofenil)-N'-[((R)-1-(3.4-difluorofenil)pirrolidin-3-il)Jurea; N-(2-bromofanil)-N'-
[((R)-1-(3-fluoro-4-metilfenil)pirrolidin-3-1l)]urea; N-(3-cloro-2-metilfenil)}-N'-
[((R-1-(3-metilfenil)-pirrolidin-3-il)]urea; N-(2,3-diclorofenil)-N-[((R)-1-(3-
metilfenil)pirrolidin-3-il)jurea; N-(2,5-diclorofenil)-N'-[{(R)-1-(3-metilfenil)-
pirrolidin-3-il)]urea; N-(2,3-dIclorofenil)-N'-[((R)-1-(3-fluorofenil)pirrolidin-3-
ijurea; N-(2,5-diclorofenil)-N'-[{(R)-1-(3-fluorafenil)pirrolidin-3-il)jurea; N-(3-
cloro-2-metilfenil)-N"{({R)-1-(3-fluorofenil)pimolidin-3-il)jurea; N-(3-cloro-2-
metilfenil)-N'{((R)-1-(3,4-difluorofenil)pirrolidin-3-il)jurea;  N-(2,3-diclorofenil)-
N-[((R)-1-(3,4-difluoro-fenil)pirrolidin-3-il)jurea; N-(2,5-diclorofenil)-N'-{{(R)-1-
(3,4-difluorofenil)-pimrolidin-3-il)jurea; N-(3-cloro-2-metilfenil}-N'-[({R)-1-(3-
fluoro-4-metilfenil)-pirrolidin-3-il)jurea; y N-(2,3-diclorofenil)-N'-[((/)-1-~(3-fluoro-
+mdiﬁnil)¢irmlidin-3-il)]urea.

6.- Un procedimiento para 1a preparacién de un compuesto de
formula (I) como el que se reclama en la relvindicacion 1, 0 una sal

farmacéuticamente aceptable del mismo, que comprende acoplar un

9

compuesto de formula (Il):
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en la cual R, P y p son como se define para la férmula (), con un compuesto

de formula (111):

&
a—(cu.).—i)‘j

r

()
en la cual P', R, n, q, r y 8 son como se define para la férmula (), yAy B
contienen grupos funcionales apropiados que son capaces de reacclonar
juntoe para formar la porcién urea; y posteriormente, conforme sea necesario,
llevar a cabo una o mas de las siguientes reacclones: (i) convertir un
compuesto de férmula (I) en otro compuesto de formula (I); (i) remover
cualquier grupo protector; (iii) preparar una sal o un solvato del compuesto asi
formado.

7.- El compuesto de féormula (I} de conformidad con la
reivindicacléon 1, o una sal o solvato farmacéuticamente aceptable del mismo,
caracterizado ademas porque se usa como una sustancia terapéutica activa.

8.- El compuesto de formula (l) de conformidad con la
reivindicaciéon 1, o una sal o solvato farmacéuticamente aceptable del mismo,
caracterizado ademas porque se usa en el tratamiento o profilaxis de los
trastornos de la invencion.

9.- El compuesto de formula () de conformidad coh la

reivindicacién 1, o una sal o solvato famacéuticamente aceptable del mismo,

\q)\
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caracterizado ademas porque se usa en el tratamiento o profilaxis del dolor.

10.- Un método para el tfatnmiento o profilaxis de trastomos en
los cuales es benéfico el antagonismo al receptor vainilioide (VR1) en
mamiferos incluyendo seres humanos, que comprende administrar a un
mamifero en necesidad del mismo una cantidad terapéuticaments efectiva de
un compuesto de férmula (1) o una sal o solvato farmacéuticamente aceptable
del mismo.

11.- El método que se reclama en la reivindicacién 11, en donde
dichos trastornos son los trastomnos de la invencion.

12.- El uso de un compuesto de férmula (), o una sal o solvato
farmacéuticamente aceptable del mismo, en la fabricacién de un medicamento
para el tratamiento o profilaxis de trastomos en los cuales es benéfico el
antagonismo al receptor vainilloide (VR1).

13.- El uso que se reclama en la relvindicaciéon 12, en donde
dichos trastomos son los trstornos de la invenclén.

14- Una composicion farmacéutica que comprende un
compuesto de férmula (.l) como el que se reclama en la reivindicacién 1, o una

sal o solvato farmacéuticamente aceptable del mismo, y un vehiculo o

excipiente farmacéuticamente aceptable.
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RESUMEN DE LA INVENCION

Se describen algunos compuestos de férmula (1),

®,

NpNC

®'y

)
o una sal 0 solvato farmacéuticamente aceptable de los mismos, en donde R,
RLP, P,.np q rys son como se define en la especificacion; un
procedimiento para preparar dichos compuestos; una composicion
farmacéutica que comprende dichos compuestos; y el uso de dichos

compuestos y composicion en medicina.

EA
PO4/187F
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INTERNATIONAL PRELIMINARY
EXAMINATION REPORT International application No.  PCT/GB0204206

. Buasls of the report
1. With regard to the elements of the Intemational application (Replacernent sheets which have been fumished lo

the recelving Office In response to an invitation under Arlicie 14 are referred to in this report as “oniginally filed"
and are not annexed fo this report since they do not cortain amendments (Rules 70.16 and 70.17)):

Deacription, Pages

1-47 as originally filed
Claims, Numbers
1-14 as originaily fied

2. With regard to the language, all the elements marked above were available or furnished to thia Authority in the
language In which the Intemational appllcation was filed, unless otherwise Indicated under this tem.

These slaments were avallable or furnished to this Authority In the following language: |, which s:

O the language of a transiation fumished for the purposes of the intemational search (under Rule 23.1(b)).
O the language of publication of the imtamational application (under Rule 48.3(b)).

O the language of a tranalation fumished for the purposes of intemational preliminary examination {under
Rule 552 andbr 55.3).

9. With to any nucleotide andior amino scid saqusnce disclosed in the intemational application, the
intern nnl preliminary examination was carried out on the basis of the sequenca listing:

contained in the Intemational applcation In written form.

flied together with the Intemational application in computer readeble form.
fumished subsequently to this Authority In written form.

fumishad subsequently to this Authority in computer readable form.

The statement that tha subsequently fumishad written sequence listing doea not go beyond the disclosure
in the international application as filed has been fumished.

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

amendments have resulted In the canceliation of:
the description, pages:

the claims, Nos.:

the drawings, shoets:

oo

a oaoo

Ul:lﬂl:lil

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

{Any replacement sheet containing such amendmenis must be referred to under item 1 and annexed io this
report)

6. Addiiional observations, if necessary:

Form PCTAPEA/408 {July 1000)
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fii. Non-establishment of opinlon with regard to noveity, inventive step and Induatrial applicability

1. The questions whether the claimed invenition appears io be novel, to Involve an inventive step (to ba ron-
obvious), or to be ndustrially applicable have not been examined in respect of;

a
®

O

a

the entire Intemational application,
claims Nos, 10,11 (with respect to Industrial applicabiity)

the eaid international application, or the said claims Noa. 10 and 11 relate to the following subject matter
which doee not require an intemational prelminary examination (specify):

se0 soperats sheet

the description, claims or drawings (indicate parilicuiar elements beiow) or said claims Nos. are 8o unclear
that no meaningful opinion could be formed (specify):

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

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

2. A meaningiul Intemational preliminary examination cannot be camied out due to tha failure of the nuclactide andior
Iﬂlr::m acid sequence listing to comply with the standard provided for in Annex C of the Administrative
ructions:

O
a

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

{V. Leck of unity of Invention
1. In responsa lo the Inviiation io restrdct or pay additional fess, the applicant hae:

O

O & o a

restricied the claima.

pald additional feea.

paid additional feas under protest.
neither restricted nor pald addiional feas.

This Authority found that the requirement of unity of irvention Is not complied with and chose, according to
Rule 88.1, not to invite the applicant to resirict or pay additional fees.

3. 'l:hh Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3

O complied with.
& not complied with for the following reascna:

sen separate sheet

Form PCTAPEA/408 (July 1889)
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4. Consequently, the following parts of the intemational application were the subject of imemational preliminary
examination In sstablishing this report

O all para.
B the pasts relating to clalms Nos. 1,2,5-14 (all partially) .

V. Reasoned stetement under Article 35(2) with regard to novelty, inventive step or Industrial applicablilty;
citations and sxplanations supporting such staiement

1. Statement
Novelty (N} . Yes: Claims 514
No: Claime 1,2
inventive step (IS) Yes: Claims
No: Claims 12514
Industrial applicability (1A) Yes: Claims 1,2,5-0,12-14
No: Claims

2. Chations and explanations
see separate shest

Form PCTAPEA/409 {uly 1899)
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Be ltem Ill

Non-establishment of opinlon with regard to novelty, Inventive step and industrial
applicability

Claims 10 and 11 relate to subject-matter considered by this Authority to be covered by
the provisions of Rule 67.1(iv) PCT. Consequently, no opinion will be formulated with
respect to the industriai applicabllity of the subject-matter of these claims (Article
34(4)(a)()) PCT).

For the assessment of the present claims 10 and 11 on the question whether they are
Industrially applicable, no unified criteria exlst in the PCT Contracting States. The
patentability can also be dependent upon the formulation of the claims. The EPO, for
example, does not recognize as Industrially applicable the subject-matter of claims to
the use of a compound in medical treatment, but may allow, however, claims to a
known compound for first use in medical treatment and the use of such a compound for
the manufacture of a medicament for a new medical treatment.

Ba ltam [V
Lack of unity of Invention

The present application lacks unity for the following reasona:

IV.1. According to Rule 13.1 PCT, "The Intemational application shall relate to one
invention only OR to a group of Inventions so linked as to form a single general
Inventive concept®.

This Is further clarified in Rule 13.2 PCT, which detalis that “the requirement for unity of
invention shall only be fulfilled when there Is a technical relationship among those
Inventions involving one or more of the same corresponding speclal technical features
that defines a contribution which each of the claimed inventlons, considered as a whole
makes over the prior ant®.

IV.2. For the purpose of unity, a single general inventive concept is required.
It is considered that the problem to be solved by the present application is the provision

Form PCT/Saparais Sheet/408 (Sheet 1) (EPO-Aprll 1967)
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of further compounds for the treatment of pain.

The solution Is provided by urea compounds according to formula (1) of clalm 1.

Thus, the single general concept can be identified as the provision of urea compounds
according to the formula (I) of claim 1 for the treatment of pain.

IV.3. The following documents were retrieved during the preliminary search:

D1: US-A-3 424 760 (WELSTEAD WILLIAM J JR ET AL) 28 January 1969
(1969-01-28) cited in the application

D2: US-A-3 424 761 (LUNSFORD CARL D ET AL) 28 January 1968 (1966-01-
28) cited In the application

D1 disclosaes (see example 3 as well as column 1, lines 45-54) analgesics of present
formula (1) of claim 1 in which P=P'=phenyl, n=p=q=0, and &=r=1.

D2 discloses (see example 8 as well as column 1, linea 43-51) analgesics of the
present formula (I) of claim 1 in which P=P'=phenyl, R1=4-OMe, n=g=0, and s=r=1.

The compounds of D1 and D2 solve the problem, namely the provision of further
compounds for the treatment of pain in an identical manner to the present application.
Thus, D1 and D2 provide solutions to the problem identified in the above mentioned
single general concept. Therefore, the single general concept which could link the
different inventions of the present application cannot be considered as Iinventive and
thers is a lack of unity.

IV.4. In the light of the above, the following four inventions have been identifled:

1.) Compounds according to formula (I) of claim 1 in which P=aryl and P'=aryl as
well as their phammaceutical use and compositions.

2.) Compounds according to formula (l) of claim 1 In which P=aryl and
P'=heteroaryl as well as their phamaceutical use and compositions.

3.) Compounds according to formula (J) of claim 1 in which P=heteroaryl and
P'=aryl as well as their pharmaceutlcal use and compositions.

Form PCT/Gaparate Shest/400 (Sheet 2} (EPO-Aprl 1997)
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4.) Compounds according to formula (1) of claim 1 in which P=heteroaryl and
P'=heteroaryl as well as their pharmaceutical use and compositions.

Reltem ¥V
Reasoned statement under Article 35(2) with regard to novelty, inventive step or
industrial applicabliity; citations and explanations supporting such statement

Since no additional fees were pald, only above mentioned invention 1 will be subject to
the following reasoned statement.

Further reference Is made to the following documents D3-D5:

D3: DATABASE CAPLUS [Online] CHEMICAL ABSTRACTS SERVICE,
COLUMBUS, OHIO, US; TANIGUCHI, NOBUAKI ET AL: 'Preparation of
heterocyclic molety-containing benzonitrile derivatives as antiandrogen
agents' retrieved from STN Database accession no. 138:278475
XP002225002 -& JP 2002 088073 A (YAMANOUCHI PHARMACEUTICAL
CO., LTD., JAPAN) 27 March 2002 (2002-03-27)

D4: PAN P-C ET AL: 'Soluble Polymer-Supported Synthesis of Aryipiperazines'
TETRAHEDRON LETTERS, ELSEVIER SCIENCE PUBLISHERS,
AMSTERDAM, NL, vol. 39, no. 51, 17 December 1998 (1898-12-17), pages
9505-9508, XP004144238 ISSN: 00404039

D5: HELSLEY G C ET AL: 'SYNTHESIS AND BIOLOGICAL ACTIVITY OF
SOME 1-SUBSITUTED 3-PYRROLIDINYLUREAS' JOURNAL OF
MEDICINAL CHEMISTRY, AMERICAN CHEMICAL SOCIETY.
WASHINGTON, US, vol. 11, no. 5, September 1968 (1868-09), pages 1034-
1037, XP001095126 ISSN: 0022-2623

V.1. Noveity:
Document D3 discloses antiandrogenic N-[[1-[4,cyano-3-(trifiuoromethyl)phenyl]-4-

Form PCT/Separats Shest408 (Sheet 3) (EPO-April 1807)
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piperidinyl]-N'-(4-flucrophenyl)-urea and N-{1{4,cyano-3-(trifluoromethyl)phenyl]-4-
plperidinyllmethyl]-N'-(4-fluorophenyl)-urea which ara covered by the scope of present
clalm 1. .

Document D4 discloses a compound of the present formula (I) In which P' represents 2-
NO,-4-methoxycarbonyl-phenyl, P represents phenyl and n=r=8=1.

Therefore, the subject matter of the present claims 1 and 2 cannot be considered as
novel over the prior art (Article 33(2) PCT).

V.2. Inventive Step:
As mentioned under point IV.3., documents D1 and D2 (and also D5), which are
considered to represent the most relevant state of the art, disclose anaigesics which fall

under the scope of the general formula (I) of claim 1 (even if disclaimed in the proviso
at the end of claim 1).

The general formula of claim 1 of D2 moreover overlaps with the present formula (1)
when, in D2, R1 represents phenyl, R2 hydrogen, and R3 lower-alkylphsnyl, lower-
alkoxyphenyl, halophenyl, trifluoromethylphenyl, or phenyl.

In view of the explicitly disclosed compounds of D1, D2, and D5 and the overlapping
formulae, the attention of the skilled person would have been drawn to this class of
urea compounds when investigating poasibilities to provide further compounds for the
treatment of pain. Thus, the teaching of D1, D2, and D5, would have lead the skilled
person to make a selection of compounds from the general formula of D2 and/or to
introduce alight structural modifications in compounds known from the prior art.

Hence, the solution proposed In claim 1 and 2 of the present application cannot be
considered as Involving an Inventive step (Article 33(3) PCT).

V.3. Industrial Applicabliity:
The compounds of the presant application are usaful for the treatment of pain and

therefore the present application is regarded as Industrially applicable (Article 33(4)
PCT).

Fomm PCT/Saparie Sheet/409 (Sheeat 4) (EPO-Aprl 1997)
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m the text has been asiablished by this Authority 1o read as follows:
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Rulevant o ciaim No.

DATABASE CAPLUS ‘Online!

CHEMICAL ABSTRACTS SERVICE, COLUMBUS,
OHIO, US;

TANIGUCHI, NOBUAKI ET AL: "Preparation of
heterocyclic mofety-containing
benzonitrile derivatives as antiandrogen
agents”

retrieved from STN

Database accession no. 136:279475
XP002225002

CAS RN: 405907-66-6; 405907-67-7
abstract

-3 JP 2002 088073 A (YAMANOUCHI
PHARMACEUTICAL CO., LTD., JAPAN)

27 March 2002 (2002-03-27)

examples 6-1,6-2

PAN P-C ET AL: "Soluble Polymer-Supported
Synthesis of Arylpiperazines®
TETRAHEDRON LETTERS, ELSEVIER SCIENCE
PUBLISHERS, AMSTERDAM, NL,

vol. 39, no. 51,

17 December 1998 (1998-12-17), pages
9505-9508, XP004144238

ISSN: 0040-4039

example 10C

HELSLEY 6 C ET AL: “SYNTHESIS AND
BIOLOGICAL ACTIVITY OF SOME 1-SUBSITUTED
3-PYRROLIDINYLUREAS®

JOURNAL OF MEDICINAL CHEMISTRY, AMERICAN
CHEMICAL SOCIETY. WASHINGTON, US,

vol. 11, no. 5, September 1968 (1968-09),
pages 1034-1037, XP001095126

ISSN: 0022-2623

examples 38,40; table III

W0 01 28987 A (DU PONT PHARM CO)
26 April 2001 (2001-04-26)
examples 15-22

claims 26,27

EP 0 790 240 A (TANABE SEIYAKU CO)

20 August 1997 (1997-08-20)

example 114; table 13

example 105; table 11

page 79, 1ine 16-22

US 4 001 422 A (DANILEWICZ JOHN C ET AL)
4 January 1977 (1977-01-04)

abstract; examples 16,19

-/
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1,2

1,2,7

1,7,8

1,7,8

1,7
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MASTERS, JOHN J. ET AL:
"Non-Amidine-Containing
1,2-Dibenzamidobenzene Inhibitors of Human
Factor Xa with Potent Anticoagulant and
Antithrombotic Activity"
JOURNAL OF MEDICINAL CHEMISTRY (2000),
43(11), 2087-2092 ,

XP002238143
abstract
examples 13,15,18,20,22-25

W0 99 00128 A (BEIGHT DOUGLAS WADE
;GOODSON THEODORE JUNIOR (US); HERRON
DAYID KE) 7 January 1999 (1999-01-07)
examples 40B,40C,400

W0 99 00121 A (BEIGHT DOUGLAS WADE
;GOODSON THEODORE JR (US); HERRON DAVID
KENT () 7 January 1999 (1999-01-07)
abstract; examples 216,2168,216C,217-222
WO 92 19618 A (ABBOTT LAB)

12 November 1992 (1992-11-12)

examples 14-16

page 5, 11ne 17 ~ 1ine 20
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intemational Appication No. PCTAB 02 04206

FURTHER INFORMATION CONTINUED FROM PCTASA 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. Claims: 1,2,5-14 (a1l partially);
Compounds according to the general formula (I) of claim 1 in
which P=aryl and P'=aryl as well as the method for their
preparation and their therapeutical use.

2. Claims: 1-4,6-14 (all partially)
Compounds according to the general formula (I) of claim 1 1n

which P=aryl and P°=heteroaryl as well as the method for
their preparation and their therapeutical use.

3. Claims: 1,2,5-14 (all partially)

Compounds according to the general formula (I) of claim 1 1n
which P=heteroaryl and P'=aryl as well as the method for
their preparation and their therapeutical use,

4. Claims: 1-4,6-14 (a1l partially)

Compounds according to the general formula (I) of claim 1 1n
which P=heteroaryl and P’'=heteroary] as well as the method
for their preparation and their therapeutical use.
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Box1 Observations where ceriain claims were found unssarchable (Continuation of kem 1 of first sheet)

This Intemational Saarch Raport has not bean establishad in respect of cartain cialvs undear Article 17(2)(a) for the foliowing reasona:

1. E] Claima Noa.:
bacause thay reiate 10 subject matisr not required 10 be ssarchad by this Authority, namely:

Although claims 10 and 11 are directed to a method of treatment of the

human/animal body, the search has been carried out and based on the alleged

effects of the compound/composition.

2, EI Claims Nos.:

bacauag they relats to parts of the iIntsmational Appiicalion that do not comply with the prascribed requirements to such
an sxient that no maaningful inismational Saarch can be carried out, spacifically:

3 D Claima Nos.:
becauss they are depandant ciaims and are not drafied in accordance with the ssoond and third sentences of Fule 8.4{a).

Box | Observations whers unity of Invention s lacking (Continuation of itam 2 of first ahest)

This Intemational Ssarching Authority found muitipia inveniiona in this inismational application, as follows:

see additional sheet

1. As all required addiional ssarch fess wars imely peid by the apphicant, this inarnational Ssaroh Report covers all
searchabla olaims.

a.[:] As ail ssarchabie clabms could be ssarched without effort jusifying an acdiional fes, this Authorhty did not invite paymant
of any addiional fee.

of he required addiional ssarch fess timaly the appiicant, this inlemational Gearch Repart
% L] v onty these caims for whioh fage wers pale, spectoaly Shima Hoe:

4 D No required addiionsl search faes were imely pald by he appiicant. Consaquantly, this Intsmalional Basroch Raport s
restriciad 1o the Inventon firet mantioned In the caime; R Is coversd by ciaima Noa.:

Remark on Protest Dmmmmmmmwumm

m No protest accompanied the payment of addiionad ssarch lees.

Form PCT/IBA/210 (continuation of firet shast (1)) (July 1008)
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PCT/GB 02/ 04206

lul!l WWWEWMMMMMSGIHDMIhW

Certain compounds of formula (1),

o

0

multiple sclerosis, asthma, Inﬂar_nniatory diseases.

or a pharmaceutically acceptable salt thereof, or a solvate thereof, wherein R1,
Ra, P, ™, n, p, q, r and s are as defined in the specification, a process for .
preparing such compounds, a pharmaceutical composition comprising such
compounds and the uss of such compounds and comiposition

for the treatment of disorders relating to the vanliiold receptor (VR1)
such as pain, migraine, neuropathy, Ischaemia, neurodegeneration, stroke,

Form PCTASA/210 (continuation of first sheet (2)) (July 1988)
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Information on petant fanily membaere

intemstionsl Applieation Ne
PCT/GB 02/04206

Patent document Publication Pamnt famlly Publication

clad In esarch report daip memberi{s) date

Us 3424760 A 28-01-1969 NONE

US 3424761 A 28-01-1969 @B 1172033 A 26-11-1969

WO 02090326 A 14-11-2002 WO 02090326 Al 14-11-2002

JP 2002088073 A 27-03-2002 NONE

WO 0128987 A 26-04-2001 AU 1201401 A 30-04-2001
EP 1220836 A2 10-07-2002
Wo 0128987 Al 26-04-2001

EP 0790240 A 20-08-1997 CA 2197364 Al 16-08-1997
CN 1165815 A 26-11-1997
DE 790240 T1 29-01-1998
EP 0790240 Al 20-08-1997
ES 2106717 T1 16-11-1997
GR 97300037 T1 28-11-1997
JP 10195037 A 28-07-1998
SG 44166 Al 14-11-1997
us 5849732 A 15-12-1998

US 4001422 A 04-01-1977 GB 1460389 A 06-01-1977
AR 216046 Al 30-11-1979
AR 214049 Al 30-04-1979
AR 213407 Al 31-01-1979
AR 214050 Al 30-04~-1979
AR 207895 Al 08-11-1976
AR 212447 Al 14-07-1978
AR 215882 Al 15-11-1979
AT 344184 B 10-07-1978
AT 453077 A 15-11-1977
AU 8317475 A 20-01-1977
B& 27086 A3 15-08-1979
BG 27744 A3 12-12-1979
BG 27745 A3 12-12-1979
CA 1060445 Al 14-08-1979
CH 611616 A5 15-06-1979
CH 608803 AS 31-01-1979
DD 119046 A5 05-04-1976
DE 2530894 Al 05-02-1976
DK 337175 A ,B, 26-01-1976
FI 752104 A ,B, 26-01-1976
FR 2279406 Al 20-02-1976
HK 61879 A 07-09-1979
IE 41838 Bl 09-04-1980
IL 47625 A 30-01-1981
JP 1036278 C 26-02-1981
JP 51036469 A 27-03-1976
JP 55027062 B 17-07-1980
KE 2988 A 28-09-1979
Lu 73072 Al 24-03-1977
NY 10880 A 31-12-1980
NL 7508824 A ,B, 27-01-1976
PH 14190 A 26-03-1981
RO 69296 Al 30-08-1981
RO 71841 Al 15-08-1980
RO 71840 Al 09-09-1982

Fomn PCTARA/ID (petent lernlly srnam) Culy 1008)
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Information on patent famity membare

Imemational AppHoation No

PCT/6B 02/04206

Pabant document Publication Patant tamlily Publication

clind (n search repori e mamber(s) daks

US 4001422 A SE 420921 B 09-11-1981
SE 7508101 A 26-01-1976
YU 124181 Al 30-04-1983
Yu 124281 Al 30-04-1983
Yu 184275 Al 27-04-1983
AT 344185 B 10-07-1978
AT 453177 A 15-11-1977
AT 344186 B 10-07-1978
AT 453277 A 15-11-1977
AT 344178 B 10-07-1978
AT 525275 A 15-11-1977
BE 831654 Al 23-01-1975
cs 192549 B2 31-08-1979
Cs 192534 B2 31-08-1979

WO 9900128 A 07-01-1999 AU 8270298 A 19-01-1999
EP 1019045 Al 19-07-2000
JP 2002508771 T 19-03-2002
US 2002173518 Al 21-11-2002
WO 9900128 Al 07-01~-1999
us 6372759 Bl -16-04-2002

WO 9900121 A 07-01-1999 AU 8270898 A 19-01-1999
EP 1014962 Al 05-07-2000
JP 2002512633 T 23-04-2002
WO 9500121 Al 07-01-1999
Us 6313122 Bl 06-11-2001
USs 2002120007 Al 29-08-2002

WO 9219618 A 12-11-1992 US 5149704 A 22-09-1992
IE 920801 Al 04-11-1992
PT 100443 A 31-08-1993
WO 9219618 Al 12-11-1992

Fesmn POTARAMR 0 {petent fumily snax) Lisly 1008)
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REQUISITOS NECESARIOS PARA PRESENTACION Y AGILIZACION DEL

TRAMITE -
\g USUARI0  RADIGADOR
PATENTE DE-@ MODELO DE UTILIDAD ( /{ ()
indicacion de que se soficlta fa concesibn de una patente (f () '
Datos de identificacion del solicitante o de la persona que se presenia fa soliclind.  ( { )
Deseripcidn de la Invencién {) { )
Dibujos de ser ssivs pertinentes. (A ()
Comprobante de Pago de las tasas establecidas.
COMPLETA () INCOMPLETA -} ()
[ ] DISENO INDUSTRIAL ( )
- Indicacibn de que se solicia el reglstro de Disefio Industrial () ()
- Datos de Identificacion del solicitante o de la persona que presenta () ()
- lasolicitud
- Representacion grifica y fotogréfica del Disefio Industrial o muestra del —
Material que Incorpora e disefio (3 ()
~-Comprobante de pago de las tasas establecidas () ()
COMPLETA () INCOMPLETA { ) ()
ESQUEMA DETRAZADO { )
- Indicacién de que solicita el registro de un Esquama de trazado () {)
- Datos de identificacion del soicitante o de la persona que presenta
Lasolicitud. v L () {)
Representacion grafica del esquema de trazado (). ()
Comprobante de pago de las tasas establecidas () ()
COMPLETA { ) INCOMPLETA {) { )
Firma Responeable.
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Industria y Comercio \l;)

SUPERINTENDENCIA

Bogotd, D.C.,
Doctor: OficloN° 5830
Carlos R. Olarie
Apoderado
Smithidine Beecham P.LC.
ASUNTO: Radicacion N° 04-22055
Solicitud intemacional PCT/3B2002/04206
Fecha Incio fase nacional 13/04/2004
Trémite 011
Evenio 3m
Actuacion 430
Follos 001

Como resultado del examen de forma, realizado con fundamento el el articulo 38 de la Decisidn 488 de la
Comisién de la Comunidad Andina, articulo 27 del Tratado de Cooperacin en Materda de Patentes (PCT),
regla 51 bis del Reglamento y Circular Unica de la Superintendencia de Industria y Comercio, se le comunica
que:

0 La solicitud no contiene la copla del documento en que consta la ceslén del derecho a la patente del
inventor al solicitants 0 a su causante. (Art. 26-k) Decisidn 486).

En cumpiimiento de [o dispuesio por el articulo 39 de la Decisidn 486, se le requiere para que deniro del
témino de dos meses sigulentes a la fecha de notificacién del presente oficlo, complete los requisitos
anterlomente enunciados. En caso de no dar cumpimiento al presente requerimiento, la solicitud se
consideraréd abandonada y perdens su prelacion.

Notifiquese el presents oficio conforme & lo dispuesto en el numeral 5.2, Feral e), del capfiulo quinio del
titulo primero de la Circular Unica N° 10 de 2001.

75 iR 2004

El anterlor requerimiento fue notificado por facion en fista de fecha,




