WO 03/ 022809 PCT/ GB02/ 04206 NOVEL COMPOUNDS This invention relates to

novel conpounds, especially urea derivatives, 5 having pharnacol ogi cal
activity,wpriooemses for their preparation, to conposition®CTaBizAkENg t hem
and to their use in medicine, especially in the treatnment of various

di sorders. Vanilloids are a class of natural and synthetic conpounds t hat

are characterised by the preseﬂ f i (4- hydr oxy

3- met hoxybenzyl) group or a 1(%%@&5 val ent group. Vanilloid
Receptor (VR-1), whose function is nodul ated by such conpounds, has been
wi dely studied and is extensively reviewed by Szallasi and Bl unberg (The
Anerican Soci ety for Pharmacol ogy and Experinental Therapeutics, 1999,
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8- net hyl - NGV ¥ honenani de which is 20 isolated fromthe pepper

pl ant, capsazepmu(omaré@déwof ﬁa’iural%ﬁa S ﬂtﬁ%ﬂa& cémpoundy eidtlareor -
N (4- hydroxy 3- met hoxybenzyl ) ol eam de . Chem, 36, 1993, 2595). US
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25 system "an ogl C ac specifically
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with the acti viA widef variety obvahiloiddconguadsrof different structures are known
15 inthe art, for example those disclosed 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 vanilloid compounds or vanilloid receptor
modulators are capsaicin or trans 8-methyl-N-vanillyl-6-nonenamide which is
20 isolated from the pepper plant, capsazepine (Tetrahedron, 53, 1997, 4791) and
olvanil or - N-(4-hydroxy-3-methoxybenzyl)oleamide (J. Med. Chem., 36, 1993,
2595).
US Patent Numbers, US 3,424,760 and US 3,424,761 both describe a
series of 3-Ureidopyrrolidines that are said to exhibit analgesic, central nervous
25 system, and pyschopharmacologic activities. These patents specifically disclose
the compounds 1-(1-phenyl-3-pyrrolidinyl)-3-phenyl urea and 1-(1-phenyl-3-
pyrrolidinyl)-3-(4-methoxyphenyl)urea respectively.
International Patent Applications, Publication Numbers WO 02/08221,
WO 02/16317, WO 02/16318 and WO 02/16319 each disclose certain vanilloid
30 receptor antagonists and their use in the treatment of diseases associated with
the activity of the vanilloid receptor.



WD 03/ 022809 PCT/ GB02/ 04206 Co-pending International Patent Application
Nunmber PCT/ EP02/ 04802 di scl oses a series of urea derivatives and their use
in the treatwwmsoof di seases associated with the activitycafGRod®420ani | | oi d
receptor. According to a first aspect of the present invention, there is
provided a 5 conpound of fornmula (1), (RR)Q P |-~ (CHZ)n s N NYNPO

h |1 bl | h
et oot . wher oiGe-ponging aieinationl Ealem Apsein Sutbes BCUERRBIR ad”
het er oarylg; ?Jgﬁe%n? sgﬁeébmfﬁ%, 20 aﬂg& bMd ?ﬁ'él ([5& ﬁfthtFB sthbent8f Qiseds&y!

al koxy, cyclo ara oxy, cyc cycloalkylalkoxy,
-CN, -NO2 assél:late({:@EB the 6Etiity of \iRd Ranilleig(recepter. - S( O 2NR4R5 - 05( O 2RS6,

QO hral k1 4G ﬁﬁ'&‘t‘% 81y BREP eE e Prea8 Vo | RRRARB O al koxy.

- C( O NR4R FE‘ k( y, (CH2) xOC(O) R6, - (CH2)xOR6, - (CH2)XR4RS,
(CHZ)xC( NRARS, - (CHZ)x (R4) C(O) R6, - (CH2) xS(O) 2NR4RS5,

-(CH2) xN(R4) S(O 2R6, -ZAr, - (CH2)xS(O 2R6, -(0OCH2)xS(O 2R6, -N(R4)S(O) 2Re,
-N(R4) (O Re6, - (CHZ)xN(R4)S(O)2R6, -(CH2) xN(R4) C(O R6 or - (CH2)xC(O) al kyl ;
20 R4 and R5 may be the sanme or different nRr)epresent H or alkyl or R4
and R5 together with the atons to whic
C3_6azacycl oal kane, C3. 6(2-0x0) azacycl
chain optionally |nHerr%t ed by h

or NR7; @ \”/ cry—= s
r
(1)

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

th are attached forma
balKane ring or C5-8 pol ynet hyl ene
5 such as O or -NR. Zis 0, S

10 P and P' are independently selected from aryl and heteroaryl;

R1 and R2 are independently selected from —H, halo, alkyl, alkoxy, cycloalkyl,

aralkyl, aralkoxy, cycloalkylalkyl, cycloalkylalkoxy, -CN, -NO2, -OH, -OCF3, -CF3,
NR4R5, -S(0)mR8, -S(0)oNR4R5, -0S(0)2R6, -0S(0)oCF3, -O(CH2)XNR4R?,
-C(O)CF3, -C(O)alkyl, -C(O)cycloalkyl, -C(O)aralkyl, -C(O)Ar, -C(O)(CH2)ORS, -

15 C(O)(CH2)xNR4R5, -C(O)alkoxy, -C(O)NRARS, -(CH2),C(O)alkoxy, -
(CH2)OC(O)RB, -(CH2),ORB, -(CH2)R4RS, -(CH2)xC(O)NR4RS, -
(CH2)XN(R4)C(O)RB, -(CH2)xS(0)2NR4RS, -(CH2)xN(R4)S(0)2RO, -ZAr, -
(CH2)xS(0)2R8, (OCH2)xS(0)2RE, -N(R4)S(0)2RE, -N(R#)C(O)RS, -
(CH2)N(RH)S(0)2RE, -(CH2)XN(R4)C(O)RE or ~(CH2)xC(O)alkyl;

20 R4 and RS may be the same or different and represent H or alkyl or R4 and R®
together with the atoms to which they are attached form a Cs.sazacycloalkane,
C1.s(2-ox0)azacycloalkane ring or Cs g polymethylene chain optionally interrupted
by heteroatoms such as O or -NR’.

Zis O, S or NR7;

25 RO is alkyl or aryl;

R7 is hydrogen, alkyl or aryl;
mis 1or2,;
nis0,1,2o0r3,;



25 R6 is alkyl or aryl; R7 is hydrogen, alkyl or aryl; mis 1 or 2; nis
0, 1, 2 or 3; -2 WO 03/022809 PCT/ GB02/04206 p and g are independently O,
1, 2, 3 owod3/e8ps 1, 2 or 3; s is 0, 1 or 2; and x is 0, PCI/GB0284204, 5 or
6; 5 with the proviso that said conmpound of formula (1) is not a conpound
selected from 1-(1- phenyl 3-pyrrolidinyl)-3-phenyl urea; 1 -(1

- phenyl - 3-pyrrolidi ) - 3- (4- et hoxyphenyl ) ur ea;

N- (4- FI uoPopMb ﬁﬁrgmqyepppﬂyntiy 03 85 tphenyl ) pyrrol i din-2-yl met hyl )] ur ea;
10 N-(2- qu),\ﬂq) -[((R) - 1-(3-net hyl phenyl ) pyrrolidin-3-yl)]urea;

N- ( 2- Br onophehy| (R) - 1- (3- net hyl phenyl ) pyrrolidin-2-yl nmethyl)]urea;
N-(4-Fl uorsasl@erl)dr)z Nnd[((S) 1- (3-net hyl pheny!) pyrrolidin-2-yl nmet hyl)]urea;

N ( 2- Brom)phﬁ ﬁ 1)Z é\l %é - 1- (3-nmet hyl phenyl ) pyrrolidin-2-yl net hyl )] urea;
N- ( 4- Fl uo*dpNenyf) e (%) - 1- (3- net hyl phenyl ) pyrrolidin-3-yl)]urea; 15

N-( 2- BF OMYEHAGRY! proviso Er(a(t%bxdlcéagaaﬁmsk FIHRILYA |1 F ?}sr ﬁ@da Qd)rﬂpéub{dl SEIAERY
N- (4- Fl uor ophenyl )-N - nmet hyl phenyl) pyrrolidi n-3-yl)]urea;

N- ( 4- Fl uoffroprienyl ) - N' - [((R) 1- (3 f1 uorophenyl )] pyrrolidin-3-yl)]urea;

N-(2-B 3: h I l'i di n-3-yl

Nﬁl N;ght F\@I’éw%?yl ?(R%O @”(@'#?BPWY Jirg F)”ﬁyi Tol i d In I3ny| ){u)]rg;eazo
N-(2,3-Di qhﬁ] mﬂﬁ-eymarrd}idn{ he(tﬁombhylf)uh@aw ypyrrolidin-3-yl)Jurea;
N- ( 2- Br onophe ypyrrolidin-3-yl)]urea;

N- ( 2- Br omdys (f’eﬁ oyém'}\ér[y})(lﬂ%[(&’)éz((g %ﬁggee%)pwp ligiardrymsthylduresin- 3-yl ) J urea

mz o o R AR MR Sl o TR YRR i o201 )] urea
N-(2- Bromophenyl) -N-[((R)-1-(3- methylphenyl)pyrrolldln -2-ylmethyl)]urea;
N-(4-Fluorophenyl)-N"-[((S)-1-(3-methylphenyl)pyrrolidin-2-ylmethyl)]urea;
N-(2-Bromophenyl)-N*[((S)-1-(3-methylphenyl)pyrrolidin-2-ylmethyl)]urea;
N-(4-Fluorophenyl)-N"-[((S)-1-(3-methylphenyl)pyrrolidin-3-yl)Jurea;

15 N-(2-Bromophenyl)-N-[((S)-1-(3-methylphenyl)pyrrolidin-3-yl)]Jurea;
N-(4-Fluorophenyl)-N"-[((R)-1-(3-methylphenyl)pyrrolidin-3-yl)jurea;
N-(4-Fluorophenyl)-N"-[((R)-1-(3-fluorophenyl)]lpyrrolidin-3-yl)]urea;
N-(2-Bromophenyl)-N-[((R)-1-(3-fluocrophenyl)pyrrolidin-3-yl)Jurea;
N-(1—Naphthyl)-N'-[((R)-1-(3-methylphenyl)pyrrolidin-3-yl)]urea;

20  N-(2,3-Dichlorophenyl)-N"-[((R)-1-(3-methylphenyl)pyrrolidin-3-yl)jurea,
N-(2-Bromophenyl)-N"-[((S)-1-(3-fluorophenyl)pyrrolidin-3-yl)jurea;
N-(2-Bromophenyl)-N"[((R)-1-(4-fluoro-3-methylphenyl)pyrrolidin-3-yl)]urea;
N-(2-Bromophenyl)-N"-[((R)-1-(3,4-difluorophenyl)pyrrolidin-3-yl)]urea;
N-(2-Bromophenyl)-N“[((R)-1-(3-fluoro-4-methylphenyl)pyrrolidin-3-yl)jurea;

25 N-(3-Chloro-2-methylphenyl)-N"-[((R)-1-(3-methylphenyl)pyrrolidin-3-yl)jurea;
N-(2,3-Dichlorophenyl)-N-[((R)-1-(3-methylphenyl)pyrrolidin-3-yl)]urea;
N-(2,5-Dichlorophenyl)-N-[((R)-1-(3-methylphenyl)pyrrolidin-3-yl)]urea;
N-(2,3-Dichlorophenyl)-N"-[((R)-1-(3-fluorophenyl)pyrrolidin-3-yl)]urea;
N-(2,5-Dichlorophenyl)-N-[((R)-1-(3-fluorophenyl)pyrrolidin-3-yl)jurea;

30  N-(3-Chloro-2-methylphenyl)-N*-[((R)-1-(3-fluorophenyl)pyrrolidin-3-yl)jurea;
N-(3-Chloro-2-methylphenyh)-N"-[((R)-1-(3,4-difluorophenyl)pyrrolidin-3-yl)jurea;
N-(2,3-Dichlorophenyl)-N*-[((R)-1-(3,4-difluorophenyl)pyrrolidin-3-yl)jurea;

2-
n-

-3-



25

N- ( 3- Chl or o- 2- net hyl phenyl )-N -[ ((R) - 1- ( 3- net hyl phenyl ) pyrrolidin-3-yl)]ure
a; WO 03/022809 PCT/GB02/04206

N- (2, 3-Di chl orophenyl )-N -[ ((R) - 1- ( 3- net hyl phenyl ) pyrrolidin-3-yl)]urea;
N-(2,5-Di chl orophenyl) N - [((R) 1- (3- net hyl phenyl ) pyrrolidin-3-yl)]urea;

N- (2, 3-Di chl orophenyl [((R)-1-(3-fluorophenyl)pyrrolidin-3-yl)]urea;

N- (2, 5- Di &h%ﬁdﬁﬁet@mhwywc )11'%%4ﬂ|W@WW)WH9W'6T3 -WWIeRy| Y urea; 30
N-(3- Chl or1 2o Y2 RgRYIbhe NN IR (L bHRE FREBRHRRYHfHdIfdiAI33- Y1 ) T ur ea
i\l—(3 Chl orydjurearpany | phenyl )-N -[ ((R) - 1- (3, 4-di fl uor ophenyl ) pyrrolidin-3-yl)
LR 1- (VR orblbrSpamry i vore-4 metoriehenyiipyieligisr by

PCT/ GB@Z/ 04206

N- (2, 5-Di chl orophenyl )-N -[((R)-1-(3, 4-di fl uorophenyl)pyrrolidin-3-yl)]urea

(2,5-
( 3- Chl or o-Stitabtyh {1 ik BY/ae-iNdependently selected from phenyl and heteroaryl.
-[((R)-1-(3-fluoro-4-nmnet hyl phenyl)pyrrolidin-3- yl)]urea; and
N- (2, 3-Di chl orophenyl )-N-[ ((R) - 1- (3-fl uor o- 4- met hyl phenyl ) pyrrolidin-3-yl)]
urea. 5 Suitalhy préferd & e%'t@ftHéd@dé@éHﬁﬂi/éﬂtuo‘-iﬂh%?é ROorolRIBIRSUbEet 3R d

heteroaryl. In a preferre aspect he present invention there iIs

prOVI ded” sompesedsef forsatadl) stUﬂUIEdMn)JIa (1), of formula (1A), 10 (R2)q
ﬁl 1sj Y (CH2)n (RAYP P O (1 A) 15 or a pharmaceutically acceptable

salt Rereof, or a solvate thereof, wherein: P is phenyl, naphthyl,

qui nolinyl or isoquinolinyl; P is phenyl or pyridyl; RL and R2 are

i ndependently selected from-H, halo, alkyl, alkoxy, cycloal kyl, aralkyl,

ar al koxy, cycl oal kyl al kyl, cycl oal kyl al koxy, (RZQJ\I, -NO2, -OH, -OCF3, -CF3,

20 -NRAR5, -S(O nR6, -S(O 2NR4R5, - O5( O-OS(O)ZCFS, - Q( CH2) xNRAR5,

N_ N
o}
R');

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

I\)"‘Z

(1A)

P is phenyl, naphthyl, quinolinyl or isoquinolinyt;
P' is phenyl or pyridyl;
R1and R2 are independently selected from —H, halo, alkyl, alkoxy, cycloalkyl,
aralkyl, aralkoxy, cycloalkylalkyl, cycloalkylalkoxy, -CN, -NO2, -OH, -OCF3, -CF3,
20 -NRARS, -S(0)mRb, -S(0)oNR4R5, -0S(0)R6, -0S(0)2CF3, -O(CH2)NR4RS5,
-C(O)CF3, -C(O)alkyl, -C(O)cycloalkyl, -C(O)aralkyl, -C(O)Ar, -C(O)(CH2)xORS, -
C(O)(CH2)xNR4R5, -C(O)alkoxy, -C(O)NR4R5, -(CH»),C(O)alkoxy, -
(CH2)xOC(O)RE, -(CH2)ORS, -(CH2)xR4R3, -(CH2),C(O)NR4RS, -
(CH2)XN(RH)C(O)RE, -(CH2)xS(0)2NR4RS, -(CH2)xN(R4)S(0)2RS, -ZAr, -
25 (CH2)xS(0)2R8, -(OCH2)xS(0)2R6, -N(R4)S(0)2R6, -N(R4)C(O)RS, -
(CH2)XN(R#)S(0)2R5, -(CH2)xN(R4)C(O)R or ~(CHp)xC(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 C; sazacycloalkane,
-4-



-C(OCF3, -C(Oalkyl, -C(Ocycloalkyl, -C(Oaral kyl, -C(O Ar,

-C(O) (CH2) xOR6, - C(O) (CH2) XNR4R5, -C(O) al koxy, -C(O) NR4AR5,

- (CH2) xC(vwpaBizmsyy - (CH2)xOC(O) R6, -(CH2) XOR6, - (CH2)xRARET/GB02/04206
-(CH2) xC(O) NR4R5, - (CH2)xN(R4)C(O) R6, -(CH2)xS(O 2NR4R5,

-(CH2) xN(R4) S(O) 2R6, -ZAr, 25 (CH2)xS(O 2R6, -(OCH2)xS(O) 2Re,

-N(R4) S(O) Rt? -N(R4) C(O R6, -. (CH2)xN(R4) S oazRe, - (CH2) xN( R4) C(O) R6 or

- ( CHR) x O Gk pio)azacyslgakigna#ipgRr GrPywnethylens ¢hain optionally iptestupiedt H or

al kyl or et} roaw.tyghe atons to which they are attached form
a C3_6azacycl ogﬁﬁ%@%%ﬁh%&&/ 809 PCT/ GB02/ 04206

C3_6(2-0xd isz@,cSmIrcNRTcane ring or C5-8 pol ynethyl ene chain optionally
i nt errupt .ba/l r]eter atons such as 0 or -NR. Zis O, Sor NR7; R6is
al kyl or &rylsal8Y|RF 8%, hydrogen, alkyl or aryl; mis 1 or 2; nisO,1,20r3;

p and g arpe7js’ p@g@grg"k oarh; 2, 3 or 4, risl,2or3; 10 sis 0, 1 or 2
and x is O, 1{1@, , 4, % orr%; with the proviso that said conpound of

fornul a (IMAJs 19r@ot a conpound sel ected from

1- (1- phen li's -qy?rcg,l j.di nyl)-3-phenyl urea; 15 1 -(1

- phenyl - 3-pyrrof ' ) - 3- (4- met hoxyphenyl ) ur ea;

N- (4- Fl uorpo@ieqdre indedenBenfly 0( 3; 23 by4phenyl ) pyrrol i di n- 2-yl met hyl ) ] ur ea;
N- ( 2- Bromophenyl ) -N - [ ((R) - 1-( 3- et hyl phenyl ) pyrrolidin-3-yl)]urea;

N- ( 2- Br ondphéng P 3N - [ ((R) - 1- ( 3- net hyl phenyl ) pyrrol i di n-2-yl nethyl )] urea;
2!6(4- Ifbuorsqglagqydr)z;lgna[ ((S)-1-(3-nethyl phenyl ) pyrrolidin-2-ylnmethyl)]urea;
N ( 2- Bromopb®nyt| 2- 8 4,3 66 1- ( 3- net hyl phenyl ) pyrrolidi n-2-yl methyl )] urea;

with the proviso that said compound of formula (IA) is not a compound selected
from:
1-(1-phenyl-3-pyrrolidinyl)-3-phenyl urea;

15 1-(1-phenyl-3-pyrrolidinyl)-3-(4-methoxyphenyl)urea;
N-(4-Fluorophenyl)-N'-[(R)-1-((3-methylphenyl)pyrrolidin-2-ylmethyl)]urea;
N-(2-Bromophenyl)-N*-[((R)-1-(3-methylphenyl)pyrrolidin-3-yl)]urea;
N-(2-Bromophenyl)-N"-[((R)-1-(3-methylphenyl)pyrrolidin-2-yimethyl)jurea;
N-(4-Fluorophenyl)-N"-[((S)-1-(3-methylphenyl)pyrrolidin-2-ylmethyl)jurea;

20  N-(2-Bromophenyl)-N"-[((S)-1-(3-methylphenyl)pyrrolidin-2-ylmethyl)]urea;
N-(4-Fluorophenyl)-N"-[((S)-1-(3-methylphenyl)pyrrolidin-3-yl)Jurea;
N-(2-Bromophenyl)-N"-[((S)-1-(3-methylphenyl)pyrrolidin-3-yl)Jurea;
N-(4-Fluorophenyl)-N*-[((R)-1-(3-methylphenyl)pyrrolidin-3-yl)jurea;
N-(4-Fluorophenyl)-N"-[((R)-1-(3-fluorophenyl)]pyrrolidin-3-yl)jurea;

25  N-(2-Bromophenyl)-N*[((R)-1-(3-fluorophenyl)pyrrolidin-3-yl)]urea;
N-(1-Naphthyl)-N-[((R)-1-(3-methylphenyl)pyrrolidin-3-yl)Jurea;
N-(2,3-Dichlorophenyl)-N*[((R)-1-(3-methylphenyl)pyrrolidin-3-yl)]urea;
N-(2-Bromophenyl)-N-[((S)-1-(3-fluorophenyl)pyrrolidin-3-yl)jurea;

&

N-(2-Bromophenyl)-N-[((R)-1-(4-fluoro-3-methylphenyl)pyrrolidin-3-yl)jurea;
30  N-(2-Bromophenyl)-N"-[((R)-1-(3,4-diflucrophenyl)pyrrolidin-3-yl)jurea;

N-(2-Bromophenyl)-N*-[((R)-1-(3-fluoro-4-methylphenyl)pyrrolidin-3-yl)jurea;

N-(3-Chloro-2-methylphenyl)-N"-[((R)-1-(3-methylphenyl)pyrrolidin-3-yl)jurea;

N-(2,3-Dichlorophenyl)-N"-[((R)-1-(3-methylphenyl)pyrrolidin-3-yl)jurea;
-5-



N-(4- Fl uorophenyl)-N [ ((S)-1-(3-nethyl phenyl)pyrrolidin-3-yl)]urea;

N- ( 2- Bronmophenyl )-N -[((S)- 1- (3 nmet hyl phenyl ) pyrrol i di n-3-yl)]urea;

N- (4- Fl uowopheeshy - N - [ ((R) - 1- ( 3- net hyl phenyl ) pyrrol i di n- ®CyIGRoaneap

N- (4- Fl uor ophenyl ) - N - [(( R)-1- (3-fluorophenyl)]pyrrolidin-3-yl)]urea; 25

N- ( 2- Bromophenyl )-N -[ ((R)-1-(3-fl uor ophenyl )pylrrgl I di n-3-yl)]ureas;

N- (1- Napht h (R 3- et hyl ph rea,

N- E 2, 3- F[)] E:Ny @)%MHWOP}W“WB &Rﬁ(( rﬁ%ﬁ‘w{n%&ﬁp&v@m@rwﬁw@% yl )] urea;

N-(2-B

N 2- Br omonneny DI PR A0R} SRR e R L] 151 ) ur e

30 N-(2-Br Nﬂﬁw‘?mﬂlllc}mﬁhehYlQ-N’-[(lRI-?bv(@-ﬂﬂlb%Wﬂwb?whdlmﬁYlﬂbreﬁ n-3-yl)]urea;

(R -1 (SReGRbror2methylneary JYRIIrEciveraphenylpyelicin-3-yilurea:

N ( 3- idi .

pht(a 3 |C;1_<i Klr W(?((E@BP&?gneth{ywqenxgnyl s(Rglr r@ 1ﬂuo§qp§/t?(3|1JyUP¥g?l|d|n-3-yl)]urea,

N- (2, 3-Di cM(ﬁr&aDﬁ&tﬂmbphahylp (-RIR)E14(34ndiflbgigphenyl)pyvolidai-Beiljurday| ) Jurea; -5

VO 03/ 0228 02/ , , o

N- (2, 5- D1 chT B DIRTYPPRRAYE MR (@AM IOBRERYRSTRICET BoMIeas 1 )| ur ca:

N-(2, 3- D| L l 1t rea;

N- E 2,5-Di gﬁl gi%gﬁgjr}glﬁemyl%?@ - [ (gﬁf | 'uor opﬁﬁ%%’?%@”ﬂ LrBIé@? )Llrjea

N- ( 3- Chl or¥)]araastangl phenyl ) - [((R) 1- (3-fl uorophenyl ) pyrrolidin- 3 yl)Jure
5 , , -

N (3-d or%!z@%ﬁ%&'ﬁrsﬂeﬁg}p-!\’mli«mﬁ:ﬂw(%f*zmaﬁhwmswgmqﬁvH"as;fwwﬁa-, n-3-yl)

;' N(2 ,3-Dichl

]_Fz(eg) (g 4-di fl ﬁorgrﬁgnye/lnglpi/rrol i di n-3-yl)]urea,;

N ( ﬁ z(s i chl or opwitaty,)P is plemyR) quinglmykorisoiuibptimyie MorpuitablyiRiispiesnyl,) | ur ea

“1((R - Q%W‘L? gﬁ%’%@\%heﬁ%“bﬂ° Jigyh freferably, £ ig Phgnylere-10

N (2, 3- D| c.bqumphw]yl) N -[((R)-1-(3-fluoro-4-methyl phenyl)pyrrolidin-3-yl)

Jurea. _ Sui tabI phenyl, quinolinyl or isoquinolinyl. Mre suitably P
i s phehyl, ‘I"Fﬁﬁ')’ rR/I'S phegqyl; %(H'tﬁhb’lv ols Ryridybqui noI i nyI Pr eferably, Pis

phen] o 5 | SaagaTH ol e, Freau A it o
chl oro, br-@f3y, methyl or tert-butyl.

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

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

20 Suitably, mis 1.

Suitably, nis 0 or 1. Preferably, nis 0.

Suitably, R2 is halo, alkyl, alkoxy, -CN or -CF3. Preferably, R? is fluoro,
chloro, bromo, methyl, OMe or CF3.

Suitably, qis 1 or 2. Preferably, qis 1.

25 Suitably, xis 1, 2 or 3.

When q is 2 or 3 the groups R2 may be the same or different.

When q is 2, particularly preferred examples of R are 3,4-difluoro, 3-
fluoro-4-methyl, 3-methyl-4-fluoro, 3-chloro-5-trifluoromethyl, 3-cyano-5-
trifluoromethyl and 3-cyano-6-trifluoromethyl.

30 Suitably, 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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-CF3, nethyl or tert-butyl. Wien p is 2 or 3 the groups Rl may be the sane
or different. Suitably, pis 1 or 2. Preferably, pis 1. 20 Suitably, mis
1. Suitabwg,03/02i8890 or 1. Preferably, n is 0. Suitably, RPCrsBRl@ocal kyl,
al koxy, -CN or -CF3. Preferably, R2 is fluoro, chloro, brono, nethyl, Ow
or CF3. Suitably, gis 1 or 2. Preferably, qis 1. 25 Suitably, x is 1, 2
or 3. Whien qis 2 or 3 the groups R2 may be the sane or different. Wen g
is 2, particularly preferred exanples of R2 are 3,4-difluoro, 3- -
fluoro-4-nmethyl, 3-nethyl-4-fluoro, 3-chloro-5-trifluoronethyl, 3-cyano-5-
trifluoronethyl and 3-cyano-6-trifluoronethyl. 30 Suitably, r and s have
val ues such t haccohdirig tetifagher ﬁrefer?edragﬂmtemthé peesenPirvkatiam|tiiererisand s
have val ues such that thgg define a5 or gagred ring. Most preferably
r and s hd¥evidad gsubsgta PO%“PQ%OH@F"“H@ @), of firmda dB)ring. -6 WO

03/ 022809 PCT/ GB02/ 04206 According to a further preferred aspect of the
present invention, there is provided a subset of conpounds of formula (1),
of formula (IB), 5 (RZ)q NsNNOf P (IB) or a pharmaceutically
acceptable salt thereof, or a solv e t e f, wherein: P is phenyl,

napht hyl , quinolinyl or isoqujnoli @ and R2 are |ndependently
selected from-H, hglo, oxyN” cycl oal kyl , aral kyl, aral koxy,

cycl oal kyl al ky, slloa -CN, - N2, -C]—I, - OCF3, -CF3, - NR4ARS,
-S(O nR6, - S(ORNRARS,T - -05( 0 2CF3, -Q CH2) xNRARS,
0]
;
R (1B)

or a pharmaceutically acceptable salt thereof, or a solvate thereof, wherein:
P is phenyl, naphthyl, quinolinyl or isoquinolinyl;

10 R and R? are independently selected from —H, halo, alkyl, alkoxy, cycloalkyl,
aralkyl, aralkoxy, cycloalkylalkyl, cycloalkylalkoxy, -CN, -NO2, -OH, -OCF3, -CF3,
-NR4RS, -S(0),R8, -S(0)2NR4R5, -0S(0)9R8, -OS(0)>CF3, -O(CH2)}xNR4RD,
-C(O)CF3, -C(O)alkyl, -C(O)cycloalkyl, -C(O)aralkyl, -C(O)Ar, -C(O)(CH2)x0R6, -
C(O)CH2)xNRA4R5, -C(O)alkoxy, -C(O)NR4RS, -(CH2)xC(O)alkoxy, -

15 (CH2)xOC(O)RS, -(CH2)ORS, -(CH2)R4RS, -(CH2),C(O)NRARD, -
(CH2)XN(R#)C(O)RS, -(CH2)xS(0)2NR4RS, -(CH2)xN(R4)S(0)2RS, -ZAr, -
(CH2)xS(0)2RY, -(OCH2)xS(0)2R8, -N(R*)S(0)2R6, -N(R#)C(O)RS, -
(CH2)N(R#)S(0)2R8, -(CH2)xN(R#)C(O)RE or ~(CH2)xC(O)alkyl;

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

20 together with the atoms to which they are attached form a Cs.sazacycloalkane,
Ci¢(2-oxo)azacycloalkane ring or Csg polymethylene chain optionally interrupted
by heteroatoms such as O or -NR”.

Zis O, S or NRY;
R6 is alkyl or aryl;

25 R’ is hydrogen, alkyl or aryl;
mis 1or2;
nis0,1,2or3;

p and q are independently 0, 1, 2, 3 or 4;
-7-



-C(OCF3, -C(Oalkyl, -C(Ocycloalkyl, -C(Oaral kyl, -C(O Ar,

C(O (CH2) xOR6, - C(O (CH2)xNR4R5, -C(O al koxy, -C(O NR4R5,

(CH2) xC(wpaBlezesyy 15 (CH2) xOC(O R6, - (CH2) xOR6, - (CH2) x REREGB02/04206
-(CH2) xC(O NRARS, - (CH2)XN(R4) C(O R6, -(CH2)xS(O 2NR4RS5,

-(CH2) xN(R4) S(O) 2R6, -ZAr, - (CH2)xS(O) 2R6, -(OCH2)xS(O 2R6, -N(R4)S(O) 2Re,
-N(R4) C(O) R, (CI—|2)xN(R4)S(O)2R6 -(CH2) xN(R4) C(O) R6 or -(CH2)xC(O) al kyl ;
R4 and R5 f’r¥§y b’e k$e same or different and represent H or alkyl or R4 and
R5 20 togg ? mﬁh e atons to which they are attached forma
C3_6azacycl oal kane _6(2-o0xo0)azacycl oal kane ring or C5-8 pol ynet hyl ene
chain optlmmd),lyzrﬁtdl;&mtaed by heteroatonms such as 0 or -NR. Zis O S

(2);r ERTS 0R61I 32 Bﬁtg@y, %1 réél;a é?@rg;(yr@bgyékﬂ)?fncg& sz?r%ﬁoﬁq:&m is 1 or
03/ 022809 Eﬁﬁcﬁﬁol‘?/oﬁép@pdiafkyla?wﬁo %r@fer§bl%§RﬂZs Ralol - @F%%’raﬂ@ﬂ Mo‘ré 0 1 2,

4, 5 or 6. Sui Kyl oxy,
-CN - OCF3prefarably, Rd |srbrcmmlnochloro diuard-Clngi, mthwmftelmlultw. R1 |s haI o, -CF3

Pertbuty1 - o SUIAYY. AL baiabigoRl ARy, SRR SerbLRag, NTOEFELY oy

-OCF3,  anamthdér t'ﬁ@ﬁ@- opanamyﬁdmmbamrafbraﬁgehér@hhw alfg!, iafkdg! ICN%IK)"
al koxy, -CN, or - %e erab romo, chloro, fluoro, rrethyl

-OVve or - CEB3. ftref_mablublR is prame, QhI@rpeﬂurn@ep@thy;lnt@Memr -CFgi 2; and

Suitably, r andsgdne b OHERESRIddentichlly B, 1 ofY, BRE Y. XTS L. 2 or 3.
Suitably, r and s are independently 1 or 2.
Suitably, xis 1, 2 or 3.
Compounds of formula (IB) of particular interest according to the present

invention are Example numbers 1-23, 28, 29, 34-39, 44-50 and 55-76 (presented
15 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 (I1C),

(IC)
20
or a pharmaceutically acceptable salt thereof, or a solvate thereof, wherein:
P is phenyl, naphthyl, quinolinyl or isoquinolinyl;
R1 and RZ are independently selected from halo, hydroxy, alkyl, alkoxy, -CF3, -
NO2, -CN, -OCF3, amino or mono- or dialkylamino
25 nis0,1,2o0r3;
p and q are independently 0, 1, 2, 3 or 4;
ris1,2or3;and
sis0, 1o0r2;



Compounds of fornula (1B) of particular interest according to the present

I nvention are Exanple nunbers 1-23, 28, 29, 34-39, 44-50 and 55-76

(present edo 0362189 Tabl e 1 bel ow) or pharnaceutical |y accepcalirm2madobs or
sol vates thereof. According to a further aspect of the present invention,
there S provi ded a subset of conpounds of formula (1), of fornmula (1C), s
N ""a(R 2), r O(RP (1C 20 or a pharmaceutically acceptabl e salt

t her eof , thfaﬂse)pmé{ﬁ@ thatsaidicompaung of formuladl)is aal a compamnryaeleded nol i ny|
or isoqui nr%ljnnyl R1 and R2 are independently selected from hal o, hydroxy,
al kyl, al koxy; CFS - N&2, -CN, -OCF3, amino or nmono- or dialkylamno 25 n

is 0, 1, 21¢1- pHenpl apglrrqhdinyﬂ) Biptepghdeat |y O, 1, 2, 3 or 4; r is 1, 2 or
3; and s is 0, WO 03/ 022809 PCT/ 02/ 04206 with the proviso

that said %&hﬁbﬁﬁﬂ %‘PYF@HWNQ;?’((f‘)mP@OKW Y. ﬁ?ﬁ)und sel ected from

L (1 DR R RS plnc2 vigsiurea

N- (4- Fl uorNﬂBeBmh‘)op!Henylo-IR)-[(1RQ-(1£(3ﬁneﬁwlm1wwpyrmlidimBryi)]lmrea yl met hyl )] ur ea;

N ( 2- Br oncneryPaRnepy AR THETRe R DB lfr gy matpb, ) T ur ea

¥ (55 oorp opheplt Sy Commpbbneamip oo o v oo
N-(2-Bromophenyl)- N [((S) 1-(3-methy! phenyl)pyrrohd|n-2-ylmethyl)]urea

10  N-(4-Fluorophenyl)-N"-[((S)-1-(3-methylphenyl)pyrrolidin-3-yl)Jurea;
N-(2-Bromophenyl)-N"-[((S)-1-(3-methylphenyl)pyrrolidin-3-yl)Jurea;
N-(4-Fluorophenyl)-N-[((R)-1-(3-methylphenyl)pyrrolidin-3-yl)jurea;
N-(4-Fluorophenyl)-N"-[((R)-1-(3-fluorophenyl)]pyrrolidin-3-yl)Jurea;
N-(2-Bromophenyl)-N"-[((R)-1-(3-fluorophenyl)pyrrolidin-3-yl)]urea;

15  N-(1-Naphthyl)-N“-[((R)-1-(3-methylphenyl)pyrrolidin-3-yl)]urea;
N-(2,3-Dichlorophenyl)-N"-[((R)-1-(3-methylphenyl)pyrrolidin-3-yl)]urea;
N-(2-Bromophenyl)-N"-[((S)-1-(3-fluorophenyl)pyrrolidin-3-yl)jurea;
N-(2-Bromophenyl)-N"-[((R)-1-(4-fluoro-3-methylphenyl)pyrrolidin-3-yl)jurea;
N-(2-Bromophenyl)-N"-[((R)-1-(3,4-difluorophenyl)pyrrolidin-3-yl)jurea;

20  N-(2-Bromophenyl)-N-[((R)-1-(3-fluoro-4-methylphenyl)pyrrolidin-3-yl)jurea;
N-(3-Chloro-2-methylphenyl)-N*-[((R)-1-(3-methylphenyl)pyrrolidin-3-yl)]urea;
N-(2,3-Dichlorophenyl)-N"-[((R)-1-(3-methylphenyl)pyrrolidin-3-yl)Jurea;
N-(2,5-Dichlorophenyl)-N"-[((R)-1-(3-methylphenyl)pyrrolidin-3-yl)]urea;
N-(2,3-Dichlorophenyl)-N-[((R)-1-(3-fluorophenyl)pyrrolidin-3-yl)Jurea;

25  N-(2,5-Dichlorophenyl)-N-[((R)-1-(3-fluorophenyl)pyrrolidin-3-yl)jurea;
N-(3-Chloro-2-methylphenyl)-N"-[((R)-1-(3-fluorophenyl)pyrrolidin-3-yl)Jurea;
N-(3-Chloro-2-methylphenyl)-N"-[((R)-1-(3,4-difluorophenyl)pyrrolidin-3-yl)]urea;
N-(2,3-Dichlorophenyl)-N-[((R)-1-(3,4-difluorophenyl)pyrrolidin-3-yl)jurea;
N-(2,5-Dichlorophenyl)-N*-[((R)-1-(3,4-difluorophenyl)pyrrolidin-3-yl)jurea;

30  N-(3-Chloro-2-methylphenyl)-N-[((R)-1~(3-fluoro-4-methylphenyl)pyrrolidin-3-
yhlurea; and
N-(2,3-Dichlorophenyl)-N"-[((R)-1-(3-fluoro-4-methylphenyl)pyrrolidin-3-yl)Jurea.

-9-



10 N-(4-Fl uorophenyl ) -

N -[(
N- ( 2- Bronmophenyl )-N - (

[

[

S)-1- (3-net hyl phenyl ) pyrrolidin-3-yl)]urea;
(3- net hyl phenyl ) pyrrolidin-3-yl)]urea;

( 3- net hyl phenyl ) pyrrol i di n- 2CYIGBoRos®a;

(3-

fl uorophenyl )] pyrrolidin-3-yl)]urea;

5 1.
N- ( 4- Fl uowophash - N (R -1-
N- (4- Fl uor ophenyl ) -N (R -1-
1

1

—

(
E
N- (2- Bromophenyl )-N -[ ((R)-1- (3-fl uorophenyl ) pyrrolidin-3-
N- (1- Naphthyl)-N -[ ((R) - 1- (3-net hyl phenyl ) pyrrolidi n-3-yl
(2, 3-Di chl orophenyl)-N -[ ((R)-1-(3-nethyl phenyl)pyrroli
I n-3-

2-Br omopheny iy Shrd alhABPRRULIBIRGO 1 O

(5 B omoph
r onophen
E(Z R)B 1- (Plhflulsgjmaﬂynﬁﬂfis'btkmerf?ﬂefmblydkid;meﬂi)yl)]ureia -
ronophen 0 20
(2-Br on‘oghen;ﬁ)ﬂt%w{ '%%P% balo qufhfﬂ-o L{ﬁglﬁgﬁ%gﬂ?‘lgﬁéjrﬂlfﬂ}yél i dlyn)] u;/le?] ur ea
'\"(35Ch| or o- % Pﬁﬂgyéﬁ)ﬁ érle ependentl 0,1 or2.

-1-(3-net |n3 ]Jirea; N-(2 ,3-Dichlorophenyl)-N
R) - 1- ( 3- net Sylt@bignlyar)q)yrar@indapnndelyﬂ»]or@a

S5 o o oRhEehr 41 b BRI YR o2
gh Di Cihk/eh%mfbflz)(am ptd .ﬁdrﬁbeﬂswz?l mgf)hemd Ay 6184 @iustrated ih] ur ea;

| or 0- 2- net hyl phen I) N R) - 1- (3-f [ uor ophenyl rrolidin-3-yl)]ure
Table 1 bel></) )or p%armaceutlcally acceptable salts%r soY a)té)sythereof 3y

(3 QY 02 L PR bl LD oot d e HAPSRMR Buobich » 39D

R) - 1- (3adthb éénmwmbmmhm@wwm aArY; 3nd thdrefere; compounds of formula (1)
Dchlorophenyl) N-[((R) - (34d|fluorophen )pyrrolidin-3-yl)]urea
0

: il— ( 3- mRAYSXst asrieepissmesrs| The invention extends to all optical isomers such as
A ZR) 31D|( :C)’ t{e(%#’xﬂé&ﬁm@n?‘f&ﬁ;@ mﬁ@@o}rpé&fn% dtiSkila X indiGiRg éWaftiomers and
-[((R)-1- (Bmituwsrthel%ofmdw Wmmh)aigs r dhe diiffer8nystetecisemeric fori® may ®22809

PCT/ GB02/ 04206  Sui t abl P | | [ |
Sui t ablY,  Rapavated] Ryfesobiedranexiohy thg ofheh ool sheGiodRET Ay BlER) o
al kyl . Sui fs%)F/HeE m%aglre%gié @‘3‘? Bg%an@ﬁtl@ﬁ'al ste?e idcfRl ofa m"}ﬂ rig s%ﬁmses.

i ndependent | bly, r and s I ndepen ent y 17or
Preferred compounds of formula (1) have the C* carbon in the R-

yl)]urea; 15
)] urea;

di n-3-yl)]urea;
yl )] ureas;

77,777

—r—

ZRZZZZ

NN wAA - NN NN AN

(R)
(
2
2
2,
3-
3-
e

EFC

¥

configuration.
Certain of the compounds herein can exist in various tautomeric forms
20 and it is to be understood that the invention encompasses all such tautomeric
forms.

As indicated above, the compounds of formula (I) can form salts,
especially pharmaceutically acceptable salts. Suitable pharmaceutically
acceptable salts are those use conventionally in the art and include those

25 described in J. Pharm. Sci., 1977, 66, 1-19, such as acid addition salts.

Suitable pharmaceutically acceptable salts include acid addition salts.

Suitable pharmaceutically acceptable acid addition salts include salts with
inorganic acids such, for example, as hydrochloric acid, hydrobromic acid,
orthophosphoric acid or sulphuric acid, or with organic acids such, for example

30 as methanesulphonic acid, toluenesulphonic acid, acetic acid, propionic acid,
lactic acid, citric acid, fumaric acid, malic acid, succinic acid, salicylic acid, maleic

acid, glycerophosphoric acid or acetylsalicylic acid.

-10 -



Compounds of fornula (1C) of particular interest according to the present
I nvention are Exanpl e nunbers 24-27, 30-33, 40-43 and 51-54 (illustrated in
Tabl e 1 bwbmap21309 phar maceutically acceptable salts or solpcatgmimseof. 10
Certain of the carbon atons of formula (1) are chiral carbon atons, such
as the carbon atommarked with an "*", and therefore conpounds of fornmula

(1) may exist as stereoisoners. The invention extends to as) opti cal
i somers such asTh@ﬁak%@néleﬁﬁpivatq&ﬁfﬁee&pmn%méérsammﬁgma whighaarer )

| ncl udi ng r? ArHERESHAN adtbBtdbié 694sul 54 te dideSTRuRs- The
forrré ﬁl) separ a or

di fferent I eol soneric resol ved one fromthe
ot her by cmepemtlommﬂ phmmodatnmllymegiabmSaltss@mwOr solyates oflcomporadby

conventi on ste S ific or tric eses Preferred c ounds
of formul & P)'mH[Q\/@ ‘{’)rﬁg "?Pé’r%@ he F@"Fkﬁg a&ﬂ?ﬁr@%ﬁ"éﬁsf Gihd E@e?‘{(;'ﬂ Pﬁrg'g‘f t he
conpoungds Q%tﬁéf‘aﬂ?ébt%ﬂﬁé plddelfinveHfiorf.autoneric forms 20 and it is to be

under stood that t I nventi on enconpasses all such tautoneric fornms. As
i ndi cat ed aboveThe hemponpdsinfiforofuld ) maybg piepased inoerystalliner especial ly

h | | b | t Sui t abl.e ut I | t abl
A 15 ar o 9TBED A Bt Sy PR, (AY o SPXGRNY RUpisE phsaRaGeR °° ©
descri bed THis Invdritidhhclsdés in lﬂsgggopeﬁé?tmcﬁroh%tné W?Braﬂés asivebliagdi tion salts.

Sui t abl e pharmaceutical |y acceptable salts include acid addition salts.
Sui tabl e pRPeWElR cHRINNGATiableBMoUAts of walerti on salts include salts with

or t nopbsphor | St spRetiAGRHE piBRpae iRl RebtrBRieCsanbibt elias &7

exarrpl e 3ydestedet hanesul phom c aC| d, tol uenesul phoni ¢ acid, acetic acid,
propionic acid, lactic acid, citric aC|d fumaric acid nallc aci d,

succi nic acid, 3elvaiesiinelude stpichigmetriccsolyates anginpnestoishisspeliiciseivates or
coetylsal Lov! | aatikd i WP (PRI CEH TR 470 oy Akt
phar maceutstrghtyordrarghebtiminaaturetedsaliphiatia fiyd micarbordiagiiczt contairtieg 1 to
15 12 carbon atoms, suitably 1 to 6 carbon atoms. Such alkyl groups in particular
include methyl ("Me"), ethyl ("Et"), n-propyl ("Pr1"), iso-propyl ("Pri"), n-butyl
("Bu""), sec-butyl ("BuS"), 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, chloro, bromo), -CN, -CF3, -OH, —OCF3, Co_g alkenyl, C3_g
20 alkynyl, C1.g alkoxy, aryl and di-C1_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 “alkyl” is defined above. Such alkoxy
groups in particular include methoxy, ethoxy, n-propoxy, iso-propoxy, n-butoxy,
iso-butoxy, sec-butoxy and tert-butoxy. Where appropriate, such alkoxy groups

25 may be substituted by one or more groups selected from halo (such as fluoro,
chloro, bromo), -CN, -CF3, -OH, —OCF3, C1.g alkyl, C2.g alkenyl, C3.g alkynyl,
aryl and di-C1_g alkylamino.

As used herein, the term “aryl” as a group or part of a group refers to a
carbocyclic aromatic radical ("Ar"). Suitably such aryl groups are 5-6 membered

30 monocyclic groups or 8-10 membered fused bicyclic groups, especially phenyl
("Ph"), biphenyl and naphthyl, particularly naphthyl and phenyl.
As used herein, the term "heteroaryl" as a group or part of a group refers

to a stable 5- 7-membered monocyclic or 7- to 10-membered bicyclic
-11-



preparation of pharmaceutically acceptable salts and/or sol vates of
conpounds of fornula (I) or the conpounds of the fornmula (I) thensel ves,
and as suwb oBo22809 5 anot her aspect of the present inventi @aT/Give/oemapounds
of formula (1) may be prepared in crystalline or non-crystalline form and
if crystalline, may be optionally hydrated or solvated. This invention
includes in its scope stoichionetric hydrates as well as conpounds

cont ai ni ngheterdcypicaramatistringowhightconsisiotearbapatorss angdtfeamiinel4ide

Coi oni o PephiRfa B2 A RBlorEh GRiapRifinY s YRR aR moRORLES | ol
the term "@nsidtingad Nt QBAUIS. O iPprefervéd mann@mtaeﬁmsen@f 8 andt® atcghs or

branched chai n saturated aliphatic hydr ocar bon radi cal ai ni ng to 15
12 car bon iatkeraroratic hetejocyciegisdat Mmargthan dnkxamelgs f ﬁy!tqgi ARyl

particyl argr?hgﬂdiﬂf‘d tg?%ﬂ ﬁotwﬁ'gleqﬁ Ié)ﬁhdﬁ'ngﬁaz cnpgl' Béﬁ?mld&dﬁ"n )

| SO- propyl sec tert butyl
("But"), pmnzpfuranyl bem;dthloWranﬁ bppzmthruphbayl benwxaablyylbeguﬁuamlyray be

St e e B 545 sl e B it
al koxy, afaélrbéimyldba&érﬁylaér*%}rwﬂiﬁw%hro‘}ﬁgﬁﬂ, f;knhsrr?yl ruedah9dﬁda’umonﬁy|kgw as a

group or part of  a group refe ether’ radi cal, wherein the
term"al kyaH 1;5;2dhﬂuazertyl acbhiyckobeuzﬂfuaﬂﬂyb%yrangt dunaganyl, mdaz@yﬂ aH-i ncl ude

h , b -b
and ¢ ab; - Buesei. rBhER B serRnZBR iRt SRgsY b
substi tut qgouhao@n@sdau.ﬁanhﬂ %wa@o O%Fts%&ta@@glf hQEhfh@'thS/B %&bd@&olﬁd yoz, 9,
chloro, bronmo), "- -6 al keny

al kynyl caqa;a:az@m 12 4c-nxasnazqw1 A moxedEroynd b rediason Saraivhar yI o

St oty SRy eBfriiand, GemoleS) Byt BIREEM BRI, buddikezol, 6010
menber ed fpﬁlﬁdlrﬁlﬂgi@l}/l pyﬂd(ﬁhmolyeﬁ?@l@zlabywo@hQﬁwﬁajdhm Quinblimneny! and

napht hyI articul ar y napht hyl sed herein, the term
"het erl@ar wumca@haylgtes ygfﬂlwwn@myh tgﬁrw@w@wep&nyi 6H-1,2,5-thiadiazinyl,

1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl,
thiazolyl, thienyl, thienothiazolyl, thienooxazolyl, thienoimidazolyl, triazinyl, 1,2,3-
triazolyl, 1,2,4-triazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl and xanthenyl.
The term "halo" is used herein to describe, unless otherwise stated, a
20 group selected from fluorine (“fluoro™), chlorine ("chloro"), bromine ("bromo") or
iodine ("iodo").
The term "naphthyl" is used herein to denote, unless otherwise stated,
both naphth-1-yl and naphth-2-yl groups.
The present invention also provides a process for the preparation of a
25 compound of formula (I) or a pharmaceutically acceptable salt thereof, which

process comprises coupling a compound of formula (l1):

(7
1
R

30 ()p
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to a stable 5- 7-nenbered nonocyclic or 7- to 10-nenbered bicyclic - 11 WO
03/ 022809 PCT/ GB02/ 04206 heterocyclic aromatic ring which consists of
carbon atwomsamsodrom 1 to 4, suitably from1l to 2, heterPeatGBm/04206

i ndependently selected fromthe group consisting of N, O and S. It is
preferred that the total nunber of S and O atons in the aromatic
heterocycle is not nore than 1. Exanples of suitable heteroaryl 5 groups
include, but are not linited to, acridi(lyl, azocinyl, benzim dazolyl,
benzof uranyl, benzot hi of uranyl, benzot hi ophenyl, benzoxazol yl,
benzt hi azolyl, benztriazolyl, benztetrazolyl, benzisoxazolyl,

benzi sot hi inaghigh R henandrpdaealsydefineddn fermaiix (1) withr Hedmpplnd ofi farmaty |
chromenyl, cinnolinyl, decahydroquinolinyl, 2H 6H 1,5, 2-dithiazinyl,

dihydroben@%ﬁuranyl, furanyl, furazanyl, imdazolyl, I H 10 indazolyl,
indolinyl, indolyl, isobenzofuranyl, isochronmanyl, isoindazolyl,
i soi ndol yl, isoquinolinyl, isothiazolyl, isoxazolyl, naphthyndinyl,

oxadi azolyl, 1,2,3- oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl,
1, 3, 4-oxadi azol yl, oxazolyl, pyrimdinyl, phthalazinyl, pteridinyl,
purinyl, pyrazinyl, pyrazolyl, pyridooxazolyl, (R )doi nmi dazol yl
pyridot hiazolyl, pyridyl, pyrrolyl, quinazol}) qui nolinyl, 15

gui noxal i nyl , tetrahydroisoquinolinyl, tetra gui nol i nyl ,

6H 1, 2, 5-thiadiazinyl, 1,2,3-thiadiaz t hi adi azol ylI ,

1, 2, 5-t hi adi azol yl, 1,3,4'thL§ﬂEﬁ%O| hi azolyl, thienyl,

t hi enot hi azol yl , thienooxazBIyI, thi e dazolyl, triazinyl, 1,2, 3-
triazolyl, 1,2,4-triazolyl, 1,2,5-triagpblyl, 1,3,4-triazolyl and xanthenyl.
The term "hal 0" is used herein to describe, unless otherw se stated, a 20
group selected fromfluorine ("quoro"Xm)chIorine ("chloro"), bromne
("bromp") or iodine ("iodo"). The term "naphthyl" is used herein to
denote, unless otherw se stated, both naphth-1-yl and naphth-2-yl groups.
The prgse j [ I V) rhion. of a 25
compodga op VTR 1975 6 F RO RS Gfebfivamhda (PR BT oot

whi ch  pr cagsrsprdaterfuhstishat grglpsnghieh aeepapalsle off réacting tagéthler to form the

urea moiety;

/

and thereafter, as necessary, carrying out one or more of the following reactions:

(i) converting one compound of formula (1) into another compound of formula (1);
15 (i) removing any protecting group;

(iii) preparing a salt or a solvate of the compound so formed.

Suitable examples of appropriate A and B groups include:

(a) A is -N=C=0 and B is NH9; or A is NH; and B is N=C=0 or

(b) A is NH2 and B is NH2 together with an appropriate urea forming agent.
20 In process (a) the reaction is carried out in an inert solvent such as

dichloromethane or acetonitrile.

In process (b) the urea forming agent can be carbonyl diimidazole or
phosgene or triphosgene, and carried out in an inert organic solvent such as
diethyl ether, tetrahydrofuran or dichloromethane at ambient or elevated

25 temperature in the presence of a base such as triethylamine or pyridine.

An alternative method of synthesis of the unsymmetrical urea
compounds of formula (1) is from a diary!l carbonate, via the corresponding
carbamate. Such a methodology is described by Freer et al. (Synthetic

-13 -



P(R 30 p -12 WO 03/022809 PCT/ GB02/04206 (I1) in which Rl, P and pare
as defined in fornmula (I) with a conpound of formula (Ill): 5 (R2)'] sN
B- (CHA) Svpo3ftdsby 10 in which P, R2, n, g, r and s arepra3/Gikiommd in
formula (1) and A and B contain appropriate functional groups which are
capable of reacting together to formthe wurea noiety; and thereafter, as
necessary, carrying out one or nore of the follow ng reactions: '

(i)
converti ngCormnumnptmai 26(2) 3BuI39 ﬂ?%)ﬂt'bW@nlﬁ be appeagiaied dydhoser nul a

Sof vat e of bl BRI SuphABanodd Ry Rie b e BT o " et A and
B groups i pedpadgtion 6fthesonspolddedPfamaulB (I)s NH2; or Ais NH2 and B is N=C=0O
or (b) Ais NH2 and B is NH2 tog)é{ther wi th an appropriate urea form ng

agent. 20 In pr lbmdisbe @aprqqlﬁged dho%sklﬂe@mhlee:ut Blﬁt itiRay Reineeessay| vent
such as, d% eﬁ\J h?ﬁ’]nl%a%{l tﬁ&ﬁbéﬁtblcﬁnnérﬁoﬂ{é’B lﬁ)\/ eliEntiriey f or m ng
car ony azo

agent can ene or Iriphosgene, and carried

out in an pmetiu:ursgasmndmd\pemecﬂmlandsjepcbtecﬂlnd tezhhiguest sachediy thoseur an or
di chl or onet hane at. apbi en r.elevated 25 teng rafure in thﬁ r\FsEnce of a
base such ggsqrpegtlﬂ%rgﬁpﬁ @{ pgqteqqumgroupsn rganic synthesis’, New York,

Wiley (1981), can be used. For example, primary amines can be protected as

phthalimide, benzyl, benzyloxycarbonyl or trityl derivatives. Carboxylic acid
10  groups can be protected as esters. Aldehyde or ketone groups can be protected
as acetals, ketals, thioacetals or thioketals. Deprotection of such groups is
achieved using conventional procedures well known in the art.
A compound of formula (lll) may be prepared by reaction of a compound
of formula (IV):
15

('V)

wherein, P' is as defined in relation to formula (1) and R2' is R2 as defined above
or a protected form thereof, Llisa leaving group and q is as defined above, with

20 acompound of formula (V):

SNH
B'— (CH,);

(V)

25 wherein B'is B as defined above or a protected form thereof and n, rand s are
as defined above.
Suitably L1 is a halogen, such as chlorine.

-14 -



An alternative nethod of synthesis of the unsymretrical urea conpounds of
formula (1) is froma diaryl carbonate, via the correspondi ng carbanate.
Such a newlbadobmgy i s described by Freer et al. (Syntheti @CTABIMMDHE/ 022809
PCT/ GB02/ 04206 Comruni cations, 26(2), 331 - 349, 1996). It would be
appreci ated by those skilled in the art that such a methodol ogy coul d be
readily adapted for preparation of the conpounds of formula (1). It wll
be appr eci at ed @Jlﬁb%éh%ﬁpmp@éln(j@fﬂf@l&@(\r/rflﬁd'ﬂ anagiiyatesfoBct®ssary 5 to

t ect It [ d
br ocedur coXeRlaaahis Bl Sk’ AibG AR E RS B k3 MARHERISRY TR0
descri bed ¢dm g%@ctﬁn\%emﬁd@k&m ay forgexampleibly reagimg compouhds (1Y) antiew
Yor Kk, can be used. For exanple, primary am nes can be

pr ot ect ed &g in Hiax Ih@lsﬁﬂﬁ?‘éléf ap @Al Ca”B‘é‘F?zt?I %Héi}'béﬁ‘ B@Wﬁ'“@ﬂ carhonate, dAnyat i ves.
Carb I
00| o sdfeft AUFas b REIHEE oy RekRA cofBhN SppRpr o

groups ‘can | oacetal s or t
Depr ot ect i torthepasticufargnetnesology c&mlseavﬁed euampge abawelavamfthiempauamder es “vel |
known in the art q% conmpound of forrmula (I11) rmay be prepared by reaction

ofacorrpo%‘ﬁ h as,}0 Srmula (1V): 15 (R2 )a P L' (IV) wherein, P is as
defined in rel %%ﬂ?o&ﬁdi Bf fatrRildd ! %vgaﬁdﬁa aﬂescd%?m%&.gmmgm%b%vare or a

protected formt eof s a I ng group and is as defined above,
with 20 gpreparsdunydikrgwi prcvnﬂd@JrQs/)sucmlas tBose QSBIZ))Sﬁdﬁn rHetgyocycles, 1984,

10 22(1), 117and J. Chem. Soc., Perkin 1, 1988, 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.

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

15 Compounds of formula (l) and their pharmaceutically acceptable salts
have Vanilloid receptor antagonist (VR1) activity and are believed 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, postrheumatoid arthritic pain, osteoarthritic pain, back pain,

20 visceral pain, cancer pain, algesia, neuralgia, dental pain, headache, migraine,
neuropathies, carpal tunnel syndrome, diabetic neuropathy, HIV-related
neuropathy, post-herpetic neuralgia, fibromyalgia, neuritis, sciatica, nerve injury,
ischaemia, neurodegeneration, stroke, post stroke pain, multiple sclerosis,
respiratory diseases, asthma, cough, COPD, broncho constriction, inflammatory

25 disorders, oesophagitis, heart burn, Barrett's metaplasia, dysphagia,
gastroeosophageal relux disorder (GERD), stomach and duodenal ulcers,
functional dyspepsia, irritable bowel syndrome, inflammatory bowel disease,
colitis, Crohn's disease, pelvic hypersensitivity, pelvic pain, menstrual pain, renal
colic, urinary incontinence, cystitis, burns, itch, psoriasis, pruritis, emesis

30 (hereinafter referred to as the "Disorders of the Invention").

Accordingly, the invention also provides a compound of formula (1) or a

pharmaceutically acceptable salt or solvate thereof, for use as an active

-15 -



25 wherein B is B as defined above or a protected formthereof and n, r
and s are as defined above. Suitably L1 is a hal ogen, such as chlorine.
-14 WO 03w02280309CT/ GB02/ 04206 Suitably, the conpound ofeclrazBmioa2o6V) i s
in an activated form for exanple an ionic form Such activated forns are
prepared using conventional coupling reaction nethodol ogy, as for exanple

by reacting conpounds (I1V) and (V) in the presence of an al kali carbonate,
such as pdheraneutic subbtangeein partiewlasindpedtaatment gadior praghykaxis of the

di met hyl f gt.mam | hg I tion conditions appropriate to the particular
met hodol 03‘9%5@&3%8%%&"85@?61% e at an elevated tenperature, such as 100C
Conpounds of fonmpadtculdryiheindehtibn providesraesmipalihd of fermudd(Igorar are
prepared by known procedures, such as those disclosed in: Heterocycles,

1984, 10 BErmaceytcaliyacreptabiesalbar solvaiethpreof fonusssin the tegaimept Ot orpounds
of fornul . ~ived. Chem, 1992, 35(10), 1764 for conpounds of
§u ( %r&b?ﬁllag@/%#g{lﬁe

formul a ods anal ogous to these disclosed nethods.
Phar maceut i cal | yrcioeentidn furthelr brovides & engtheg forettie taatment onpidophylayis

e O SRR BB ko G AT i SO, 1
or nul a r | Ol
receptor a{UAANA fHe HYBdera of thd Wfﬁfi’c%,% %Qﬁlﬂa‘i‘é’ﬁ;@ldo%djﬁuﬂ%ns,%ﬁi%ﬂt | al use

for the treatnment or prophylaxis of certain disorders, or treatnent of the
pai n assoaiomgrisesi adminfstening toca mesnmahinnearhthenéef pthiienaperdicatip affactivepai n,

t ti ' trh t Oi thriti ' t thriti in,
back B4 e aRRpT O Eafla T h PrafBErdboallaBgFuptle AR pai
headache, gg\Htaithsteof NeUr opat hi es, carpal tunnel syndrome, diabetic

neuropathy, HIV-related neuropathy, post-herpetic neuralgia, fibronyalgia,
neuritis, sciatilde invention prmvu&,%,for thecurecofi aacomporind of erenda (lder ast r oke,

R R R L R NG e e
burn, Bar raédicamept /iltAs iteatrdgAPOasiophylaxis of disorders in which an antagonist
15  of the Vanilloid (VR1) receptor is beneficial, particularly the Disorders of the
Invention.
In order to use the compounds of the invention in therapy, they will
normally be formulated into a pharmaceutical composition in accordance with
standard pharmaceutical practice. Thus, the present invention also provides a
20  pharmaceutical composition, which comprises a compound of formula (l) or a
pharmaceutically acceptable salt or solvate thereof and a pharmaceutically
acceptable carrier or excipient therefor.
A pharmaceutical composition of the invention, which may be prepared
by admixture, suitably at ambient temperature and atmospheric pressure, is
25 usually adapted for oral, parenteral, rectal administration or intravesical
adminstration to the bladder and, as such, may be in the form of tablets,
capsules, oral liquid preparations, powders, granules, lozenges, reconstitutable
powders, injectable or infusable solutions, suspensions or suppositories. Orally
administrable compositions are generally preferred.
30 Tablets and capsules for oral administration may be in unit dose form,
and may contain conventional excipients, such as binding agents, fillers,
tabletting lubricants, disintegrants and acceptable wetting agents. The tablets

-16 -



gast roeosophageal relux disorder (GERD), stomach and duodenal ul cers,
functional dyspepsia, irritable bowel syndrone, inflanmmtory bowel disease,
colitis, wWooh2309i sease, pelvic hypersensitivity, pelvicPoaiGgo2ioexnstrual
pain, renal colic, urinary incontinence, cystitis, burns, itch, psoriasis,
pruritis, emesis 30 (hereinafter referred to as the "D sorders of the

| nvention"). Accordingly, the invention also provides a conpound of fornula
(1) or a pagbexcaaied aatordingtogpetiods well knayn sonarmat phagnaeguticebr use as
an active -15t.V\D 03/ 022809 PCT/ GB02/ 04206 therapeutic substance, in

parti cul arPPi"t%e treatnent and/ or prophyl axis of the D sorders of the

I nvention. In paptdl Agliarprepiatiohy ety Mirpﬂh@\'fbﬂﬁ%f,afoﬁémﬁ’an aqliebos onl a (1)
or a pharmaceutically acceptable salt or solvate thereof for use in the
treat ment @y sUSpensiony seltiansferpulsionsTHEUPH P& AlXitH of Mayhee intheoueof a

met hod £ or r . l.axd i Sk ' t agoni sm
of the S\/anc?r&:bg?{ijw?w&)gggtgﬁéﬁ% ‘g%tﬁef)lr §fhael sﬁﬁ%ﬂ%féﬂ%ﬁ?@?@yﬁg Di sorders
of the | nv&udh hiquid ipreparatiahs mayadamthin gohvemtivhal widitices sacipas saspending

adm nistering to a manmal i n need thereof a_therapeutica,llﬁ effective 10
amount of &g W Tyngagents. fopraauseus vehiglessdiich May ipclige gibie) e sal t
or solvat : j ' PESH e ound of
formul a (I?lsﬁ)’:ﬁgggélﬁgg%cdﬁ ?crggsﬁed’a%cepﬁ g@?%q%gpp ﬁr&#&sggﬁélggrea‘ﬁ thereof in

t he manuf act ur e Fafr paremtedd| camenistrabon, tfhuid unit dosage farmsparegirgpareds of

di sorders in which an antaggni st 15 of the Vanil.loid (VI receptor s
penet | a11tsliG 4 EoMBPEDY ER IarusRtRT or BRSTHPCURIbATSRTE0 R SaE dosreph  use
the COWOLHH_HSa%ierﬂ@@ehf@lé‘?“Th@ﬂoﬂn'ibohh@,r@ébéndﬁﬁb?é‘n‘ﬂ‘lé VehjBrerard | v be

formul ated into a pharnmaceutical "conposition’n accordance with standard
phar maceutg¢areentration used, cEnube either suspsoded ondissolved ialthe vehidlei das a 20

Rt o R N e R LTS Rl
sterilised before filling into a suitable vial or ampoule and sealing.

15 Advantageously, adjuvants such as a local anaesthetic, preservatives and
buffering agents are dissolved in the vehicle. To enhance the stability, 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

20 dissolved, and sterilization cannot be accomplished by filtration. The compound
can be sterilised by exposure to ethylene oxide before suspension in a sterile
vehicle. Advantageously, a surfactant or wetting agent is included in the
composition to facilitate uniform distribution of the compound.

The composition may contain from 0.1% to 99% by weight, preferably

25 from 10 to 60% by weight, 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 seriousness of the disorders, the
weight of the sufferer, and other similar factors. For systemic administration,

30 dosage levels from 0.01mg to 100mg per kilogramme of body weight are useful
in the treatment of pain. However, as a general guide suitable 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 5 and 0.1 to 250 mg; and such unit doses may be administered
-17 -



acceptabl e carrier or excipient therefor. A pharmaceutical conposition of
the invention, which my be prepared by adm xture, suitably at anbient

t enper at uwe oaneksad nospheri c pressure, i s 25 usually adapt edTicBo208mb
parenteral, rectal adm nistration or intravesical admnstration to the

bl adder and, as such, may be in the formof tablets, capsules, oral liquid
preparations, powders, granules, |ozenges, reconstitutable powders,

i nj ect abl emore thahuengel aday) for exarmplestwopetbrasma day, seithaddhe totakdailyoral |y

adm ni strabl e conposi tions ar r.al JYa~pL.ef 0] S psul es
For oral " almerpaR PLTiegR et eBoffO g B 10hgh8: §id,Sten, fipray hiypdith i
convent i onghumser Bf @8bRs of Highti@s bi ndi ng agents, fillers, tabletting
| ubricants, disintegrants and acceptable wetting agents. The tablets -16 WO

03/ 022809 PCT/ Ghipunacoestabletoxsslagical effeets @se indiepted witbraasaroupds of theown i n
nor mal (ph ' | LU fons may be in the
form of5, ﬁé\?&gﬁgtr‘r’bp*%l a%’ﬁ[ﬂ‘zsg{’ﬁe%gP a@él&{d}?hgﬁgfgg#@é gﬁ?@%ﬂ"ut i ons, enul sions,
syrups or el ixi il publicationshincludindbutf ot timited 4o paterits/apd pdterit applications,
reconstitution with water, or other. suitable vehicle before uge. .Sych |iquid
pr epar at | digd i ihis specicationare herein fcomptated y-relgrence gs & ras H'Eﬁ"\ﬁ‘aua'agent s,
enul si fyi Hrw = i RV ! F ng,% Wole oils),
pr eser vat thjel)?,gﬁand, eﬁgbﬁgﬁggﬁén%?ﬁ&@%ﬁ'g&@b%Fg\@%éﬁilﬁ@s or té(a?g?)gur ants. For
par ent er alrefedemce béreat aothoughdulty setifortdosage forns are prepared 10

utilising a co und of. t i nvention, ar pharngceutical ly acceptapl e salt
thered? and ang?'@&?ll"?é”'og qﬁcgpﬁq%aggﬁﬁg&pﬁgsmﬁg?}@{aﬁﬁﬁp ?’quﬂﬁg@@ <h<9 e and
concent r atdPRL MR of 1RE iRnBbhher suspended or dissolved in the vehicle. In
preparing solutions, the conpound can be dissolved for injection and filter
sterilised before filling into a suitable vial or anpoul e and sealing. 15
Advant age QAssthpevidtfbriyyant s such as a | ocal anaesthetic, preservatives and
buffering agents are dissolved in the vehicle. To enhance the stability,
the conposition can be frozen after filling into the vial and the water
removdd urBIBAP - 2,2'-bis(diphenylphosphino)-1,1'-binaphthyl

HPLC - High Perfomance Liquid Chromatography
MgSO4 - Magnesium sulfate

TFA - Trifluoroacetic acid

DCM - dichloromethane

20
Description 1
[(R)-1-(5-Trifluoromethyipyridin-2-yl)-pyrrolidin-3-yl]-carbamic acid tert-butyl
ester (D1)

25

To a solution of 2-chloro-5-trifluoromethylpyridine (7.3g, 0.04mol) and 3R-
(+)-3-(tert-butyloxycarbonylamino)pyrrolidine (7.5g, 0.04mol) in dry
dimethyiformamide (100ml) was added powdered potassium carbonate (6.6g,
0.05mol) and the reaction heated at 100°C for 7h and cooled. Solvent was

30 removed under reduced pressure and the residue 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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vacuum Parenteral suspensions are prepared in substantially the sanme
manner, except that the conpound is suspended in the vehicle instead of

bei ng 20 wpIswobased, and sterilization cannot be acconpli sred/dBo2fouitobr ati on.
The conpound can be sterilised by exposure to ethyl ene oxide before
suspension in a sterile vehicle. Advantageously, a surfactant or wetting
agent is included in the conposition to facilitate uniformdistribution of

t he conpoufbiromategeapmosn silica geh¢lubogwithrethyl@eetate apd: BChblgragienki ght |
f bl 10 1 0% f th t |, d di
bn°the et ARy 2 harxmip et enet The e cmppUfa 38 A B RE s ey i n The

treatnent of the aforenentioned disorders will vary in the usual way with
the seriousness of the disorders, the weight of the sufferer, and other
similar fabescdptibnr2 systenic administration, 30 dosage levels fromO0.01 ny

to 100 p me of,. body. wei ar e usef.u l.n t treat ment of
pai n. Egme%rhé?gﬁ'a éﬁ&%hyﬁiﬁﬁﬁ'&%}%%r@' - ﬂSEEBer@?) 0.05 to 1000
ng, nore suitably 0.05 to 20, 20 to 250, or 0.1 to 500.0 ny, for exanple

0.2 to5 and 0.1 to 250 rT[t)g and such unit doses may be adm njstered -17 WD
03/ 022809 PCT/ GBeRiuionos Dhit ‘e5m&ﬁ4m¢aen&w¢80mb)rwe&§wpd (cedbath) t hree a

mo, and suand IfielEite A exckOR gt s B, (RERTOR W RimRg o 0 T

unaccept abhmbient ltémb@@tm@ sﬁfré@%&tﬁaﬂd padituonémbevwéén etnypewtd&; Qiﬁdt he 5
I nvention when adm ni stered in accordance with the invention.

publ i cHt i oRGUequEIQAIIMIRXidR The Ridage @@%Wéﬁ§§P%rﬁée$é{r@ﬁt(N£&§ﬁ)4)cat i ons,
o ) S fRERE, REAL AL YoRie? L, 1eB6EEA Bredshll ofdANE Rifad 11 each

i ndi vi dual ation were specitically and cated to be
i ncor por at pnbdluy:t as afyellewasl. Bulbito batb dibtilladibn furidey reda.tceﬁcpr&bsuré(]nﬂ'bldy

fol |l owi ng scri,ptiopns and Ex les jllustrate th aratlon of the
conpounds 8 Offiﬁgqhﬁgﬂﬁppmpo Rg gl crystallised dn standing

15 Description 3
1,3-Dimethyl-5-nitroisoquinoline (D3)

1,3-Dimethylisoquinoline [(Chem. Lett., 1983, p.791), 2.39g, 15.20mM], in

concentrated sulfuric acid, (15ml), was cooled to <4°C. A solution of potassium
20 nitrate, (1.69g, 16.72mM), in concentrated sulfuric acid was added dropwise,

maintaining the temperature below 4°C. After complete addition the solution was

stirred at this temperature for a further 2h then warmed to room temperature for

1h. The reaction mixture was poured into ice water and the solution basified with

sodium hydroxide and extracted with DCM. The extract was washed with brine,
25 dried and concentrated to a yellow solid. Purification by silica gel

chromatography afforded the title compound as a yellow crystalline solid.

Description 4
5-Amino-1,3-dimethylisoquinoline (D4)
30
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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15 BI NAP - 2, 2'-bis(di phenyl phosphi no)-1,1'-bi naphthyl HPLC - High

Per f omance Liquid Chromat ography MSO4 - Magnesium sul fate TFA -

Trifl uor owoatioz2saxi d DCM - di chl oromet hane 20 Descri pti ®QTIGB02/04206

[(R -1-(5-Trifluoronethyl pyridin-2-yl)-pyrrolidin-3-yl]-carbamc acid
tert-butyl ester (Dl1) 25 To a solution of

2-chloro-5-trifluoronethyl pyridine (7.3g, 0.04nol) and 3R-

(+)-3-(ter flltdamdwfbalym&ﬁrebﬁihyteamnuemyated)mdemed(ldedagressucmtmaffordrthe itijle

di et hyl f or mam de gé s ﬁged powder ed pot assi um carbonate (6. 69,
0.05mpl ) aRAMPRUN @5 an ﬁté’ at 100C for 7h and cool ed. Sol vent was 30
renmoved under reduced pressure and the residue partitioned between et hyl
acetate and water. The organi c phase was separated, dried (MpSO) and
filtered. Resouiptionf5 sol vent under reduced pressure gave a solid. -18 WO

03/ 022809 04206  Chr amat aphy on silica gel eluting with ethyl
acet at SW?é/%'Hoéﬁ?qu'é‘lo Fc‘ﬂ’,%r)ZO% maxi mun) afforded the title

corrpound as a white solid. Descri pti on 2 5
(R)-1-(5- Trlfluoron'ethylpg/rldan pyrrolidin- | am ne ( D2) Asolutlon
of D1 (11.5g, OAGPHHion of m@vnxltsoﬁnmoim (%49l @Q%mﬁm&pnyen

anbi ent t onpLv i D QT FERSeaPUsl LRBAETFoL BTG BARRRE BT et at e
and 10 aqueppsgsndeg)inlipdcenirated sUrfaruera@mzcanﬂhwaﬁstwnamtmmagah@d dried
(MSHA and filtered. Repoval of solvent under reduced pressure afforded

the cr t%’ﬂ%@ﬁﬂez{?'%’vﬂeﬂ(@ﬁ/l}ﬁﬂl‘) W'Bgt"‘@sdiﬂrlﬁméﬁgtf?’l?'&?f‘gﬁh%der reduced
pressure 'erﬁb@rla g&é&&&'%ﬁ.m R4 Kioh UROHPH P 8tiREd Por 3HEAE then

crystallised on's an
poured into lce-water slurry (500ml). Neutralisation using solid potassium

carbonate affored a yellow solid which was filtered and washed with water. The
crude product was dissolved in ethanol (200ml), filtered and concentrated under

15 reduced pressure to afford the title compound as a yellow solid.

Description 6

5-Amino-3-methylisoquinoline (D6)

20 The title compound was prepared from D5 using the procedure outlined

for Description 4.

Description 7
N-(2,2-Dimethoxyethyl)-(1-phenyl)ethylamine (D7)

25

A solution of a-methylbenzylamine (8.37¢g, 0.07mol) and

bromoacetaldehyde dimethylacetal (11.67g, 0.07mol) in acetonitrile (150ml)
containing potassium carbonate (12.39g, 0.09mol) was heated at reflux for 2d
and cooled. The solid was filtered off and the filtrate was concentrated under

30 reduced pressure to leave an oil. Chromatography on silica gel eluting with ethyl

acetate afforded the title compound as an oil.
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15 Description 3 1, 3-Di nethyl-5-nitroisoquinoline (D3)

1, 3-Di net hyli soquinoline [(Chem Lett., 1983, p.791), 2.39g, 15.20nM, in
concent r awedsmedshuri ¢ acid, (15ml), was cooled to <4C. A PalrdBo040b
potassium 20 nitrate, (1.69g, 16.72nm\V), in concentrated sulfuric acid was
added dropwi se, maintaining the tenperature below 4C. After conplete
addition the solution was stirred at this tenperature for a further 2h

t hen war neBeSoriptiom& enperature for | h. The reaction nixture was poured
into ice V\ﬁ:l\fr ha th,e oI u n basified with sodi um hydroxi de and
extracted ¢ 'é‘)?t t was washed with brine, 25 dried and
concentrated to a yeI low solid. Purification by silica gel chromatography
afforded the title conpound as a yell ow crystal line solid. Description 4
5- Ami no- 1, 3-di nﬁd)lcpbiedmmlumemfomc acid)(1681, -A030) was@auttdbuslgadde@!?? 599. 94m\)

and 10% p on charco 1 met S 0 d at

at nosp erlé gg V& Adrero Ofékh 9%%?!?9&35\@@’ %‘Wﬁb%‘? g%‘?

PCT/ GB02/ O2iHerafure taﬁa eyﬁmﬁd c@rﬂmuteheroif 84t TAEGesSIIEWRE Hid poilédrintoeduced
pressure to afford the tit npound as an off white SO|Id Description 5

5 3- Met hyl ice-water eluswdﬁﬁ)(aml); h@lﬁ%ysmgmhdtno@aswmxamwBuf lyady i ne

5 R O e LV P AR s

sul furic agndcércbrtatedihdér rsaubéa gfedwré teleble tatvGiEr @htoreatogiaphy4n (i ce
bath). Stirring was_continued for 2h and then  tenperature raised to

ambi ert0,  Reilica gelreluting with eyl asetate afforded the tdlgFomraungyat veliow atlo

ice-water slurry (500mL). Neutralisation using solid potassium carbonate
affored a yellow solid which was filtered and washed with water. The crude
product wapedtrptibn®d i n ethanol (200m ), filtered and concentrated under

1-Methyl-5-nitroisoquinoline (D9)

15 A solution D8 (1g, 7mmol) in sulfuric acid (2.5ml) was cooled (<4°C) and
concentrated nitric acid (1ml) added over 10min. Reaction was stirred for 30min
and then heated at 60°C for 2h. After cooling the reaction mixture was poured
into ice water slurry (100ml) and basified using solid potassium carbonate
followed by extraction using DCM. Organic phase was separated, dried over

20 MgSOQ,, filtered and concentrated under reduced pressure to afford the title

compound as a white solid.

Description 10
5-Amino-1-methylisoquinoline (D10)
25
The title compound was prepared from (D9) using the procedure outlined

for Description 4.

30
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15 reduced pressure to afford the title conpound as a yellow solid.
Description 6 5-Am no-3-nethylisoquinoline (D6) 20 The title conpound was
pr epar ed WoasioXsousi ng the procedure outlined for Descri pCraaBo4/04206
Description 7 N-(2,2-D nmet hoxyethyl)-(1-phenyl)ethylam ne (D7) 25 A

sol ution of a-nethyl benzyl am ne (8.37g, 0.07nol) and bronoacet al dehyde

di net hyl acetal (11.67g, 0.07npl) in acetonitrile (150m ) containing

pot assi um Desdtxiption 1(112 39g, 0.09nol ) was heated at reflux for 2d and
cool ed. Th solid ed o dtheflltra_te d under
30 reduceo( Ry éﬁdwm,a"l)ﬂphﬁﬁw léﬁ'i°{5?'!"' '@HFBH%&'B{:}?QW%\?BE&? g g@ | uting
with ethyl acetate afforded the title conpound as an oil. -20 WD 03/022809
PCT/ GB02/ 04206 Description 8 1-Methylisoquinoline (D8) To cool ed

chl or osul f oni ¢ Asudpérnsion of BINAP 1a5g,2mimot)u paliadidmeateiate((O@g, 183romed4nol )

i od of 2 t | d t | t t
over P L oL 2h e @'g%@ ovﬁ%ﬁ@iriﬁc“sf?nqm R
I 50, b
s ur (SO0t St ) RS 0B o e

filtered @ndydmweﬁﬂm)tmis healted aterdﬂweulncpﬂrmawg@ntatm@ahermfﬁrd h,
acet ate aff rded the

Ch
ti '[IogH ngﬁgﬁ‘ﬁ%"‘ﬁg"‘?eﬁ? W\Pto‘?’? rerfgg%ci pgt?qraﬁdgcqé P/éﬁﬂ?’fe andfes 8'1'§oqui nol i ne
(D9) 15 A satitibhéd bbRvdelODCKTERY )thé‘r sa) anid Shaisd Waé depatatedafiictiopierd (<40)

and concentrated nitric acid (1 dded over 10m n. Reaction was stirred
for 30k n Mgh@ast ﬁkﬁereﬁmde@wngeted wndqnedwe@pre@@@rq tjeave an@dlct i on

m xture Waéhl%%'ét%araphy on silica gel eluting with ethyl acetate and hexane (gradient
elution, maxium 4%) afforded the titte compound as an off-white solid.

Description 12
15 (R)-1-(3-Methylphenyl)pyrrolidin-3-ylamine (D12)

A solution of D11 (2.07g, 7.5mmol) in TFA (1.2ml) and DCM (20ml) was
stirred at ambient temperature for 18h. Solvent was removed under reduced
pressure and the residue partitoned between DCM and aqueous sodium

20 hydrogen carbonate. Organic phase was separated, dried over MgSOs,, filtered
and concentrated under reduced pressure to afford the title compound as an oil.

Description 13
(R)-1-(3-Fluorophenylpyrrolidin-3-yl)carbamic acid tert-butyl ester (D13)

25
The title compound was prepared from (3R)-(+)-3-(tert-
butyloxycarbonylamino)pyrrolidine and 1-bromo-3-fluorobenzene using the
procedure outlined in Description 11.
30
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into ice water slurry (100m ) and basified using solid potassium carbonate
foll owed by extraction using DCM O gani c phase was separated, dried over
20 MgSO4, woi dstoersegl and concentrated under reduced pressuredraGrRioerdd t he
title compound as a white solid. Description 10

5- Am no- 1- net hyl i soqui noline (D10) 25 The title conmpound was prepared from
(D9) using the procedure outlined for Description 4. 30 -21 WD 03/022809
PCT/ GB02/ OB@sériptionct4 ption 11

((R)-1-(3-)\et enyl rrolidin-3-yl)carbgm.c acid tert-butyl ester (D11)
A suspensi %'ﬁ%‘gf%ﬁg@ .%&,Pymﬂ'&'?:ﬂ!ﬂém'aaﬂ@ﬂ?bcet ate (0.3g, 1.3mml) 5
cesi um carbonate (6.6g, 0.02npl), 3-bronotoluene (4.6g, 0.027npl) and (3R)-
(+)-3-(tert-butyl oxycarbonyl am no) pyrrolidine (2.5g, 0.013nol) in

1, 4- di oxane (anfyatiteisompout) wessprepatesdfram D3 Lsinguihe rocaduse gotiined

at rmsphsere fﬂ 18h,. After cooling, solvent was renoved under reduced
pressure alo eégf'ﬂﬂ%r” artitioned between DCM and water. Organi c phase was
separated, dried over 10 MgSO4, filtered and concentrated under reduced
pressure to |l eave an oil. Chronmatography on silica gel eluting with ethyl
acet at e anBetesiption(lgr adi ent el ution, maxium 4% afforded the title

conpound as..a ff-ywhite solid. cripti 12 15.

(R 10 ( 3- MRRIABAD “Pﬁ?PﬁSPY'g?H’gﬁéﬁ“&ﬁ?ﬁ@?%ﬂfﬁ agid tar:putyl esterdP1%), o7,
7.5mol ) in TFA (1.2nml) and DCM (20ml) was stirred at anbient tenperature
for 18h. Solvent was renoved under reduced ressure and the residue
partitidhed bet V\Ebatiﬂae:wommuaqmprepemdjfmrzo&@drbédteft:ar bonate. Organic

P e BRI By AP S A L BRSSO

procedure outlined for Description 11.

Description 16
15 (R)-1-(3,4-Difluorophenyl)-pyrrolidin-3-ylamine(D16)

The title compound was prepared from D15 using the procedure outlined

for Description 12.

20 Description 17
(R)-1-(3-Fluoro-4-methylphenyl)pyrrolidine-3-carbamic acid fert-butyl ester
(D17)

The title compound was prepared from (3R)-(+)-3-(tert-
25  butoxycarbonylamino)pyrrolidine and 4-bromo-2-fluorotoluene using the
procedure outlined for Description 11.

Description 18
(R)-1-(3-Fluoro-4-methylphenyl)-pyrrolidin-3-ylamine(D18)
30
The title compound was prepared from D17 using the procedure outlined
for Description 12.

-23-



Description 13 (R)-1-(3-Fl uorophenyl pyrrolidin-3-yl)carbamc acid
tert-butyl ester (D13) 25 The title conpound was prepared from

(3R) - (+) -wo(mBme1809 but yl oxycar bonyl am no) pyrrolidi ne and PCT/GB02/04206

1- brono- 3-f | uorobenzene using the procedure outlined in Description 11. 30
-22 WO 03/ 022809 PCT/ GB02/ 04206 Description 14

(R)-1-(3-Fl uorophenyl)pyrrolidin-3-ylam ne (D14) The title conpound was
prepar ed fDesaripBuddng t he procedure outI ined 5 for Description 12.

Descripti r o 0, ne- 3-carbam c acid
tert- buty?E@sB@&ﬁéﬂ%t)h&Blé %‘n‘érqth zgpg 'Eev(bﬁérepar ed from

(3R -(+)-3-(tert- butoxycarbonyl am no) pyrrolidi ne and

4- brono- 1, 2-di fl uor obenzene usi n? the procedure outlined for Description

11. Descriptio@- El@omme(nz)aldlehyafpz( Bi5g), woaw&eq/tq aminaasetaldenysley | ani ne( D16)
The 1151 & ApeUath 15 368] SRF (' AcRoh Rbaeito od BToP5R" 2t Bohid e 1!

Descri

(R) - 1- ( 3- Mhixfure whsiedrufe e fy b)separatingdunaellarmppatitoriediséteeardiethyt y|  est er
(D17) The title conpound was prepared from (3R)-(+)-3-(tert 25

but oxycar 8¥nand walesy rihe! etbehl@yahwaasspasﬁse@- leM‘(ﬁ'dT‘W"t@ﬁﬁ'Haf%e
procedur elgﬁBFeld cﬁjc&? erﬁﬁ%ﬁl yﬂgiépﬂadju%ﬁd ??éé%fr@% %vé%ﬁ% . Distillation at

(R -1-(3- uoro pyTTro yl'amne
0.6-0.8mm collectlng the fraction boiling at 102-106°C afforded the title

10 compound as a colourless oil.

Description 20

8-Fluoroisoquinoline (D20)

15 A solution of phosphorus pentoxide, (18g), in concentrated sulfuric acid, (5
ml), was heated to 160°C was treated cautiously with a solution of D19 (11.5g)
concentrated sulfuric acid, (75ml) 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

20 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 ethyl acetate and hexane (gradient,

max 10%) afforded the product as a pale yellow crystalline solid.

25 Description 21

8-Fluoro-5-nitroisoquinoline (D21)

D20, (0.278g), in concentrated sulfuric acid, (2ml), was cooled to 0°C.
Potassium nitrate, (0.21g), was added portionwise whilst maintaining the
30 temperature below 0°C. After complete addition the solution was stirred at 0°C
for a further 1.5h and then stirred at ambient temperature for 24h. The reaction

mixture was poured into ice-water slurry, basified with sodium hydroxide and
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30 The title conmpound was prepared from D17 using the procedure outlined
for Description 12. -23 WD 03/022809 PCT/ GB02/ 04206 Description 19

(2, 2- D etWwoxperisygd ) - (2-fl uorobenzyl i dene)am ne (D19) 2- Flpaarcinenzabdehyde
(7.45g9), was added to am noacet al dehyde 5 di et hyl acetal (9.16g) and the
reaction heated to 100C for 3h. After cooling, the mxture was transferred
to a separating funnel and partitoned between diethyl ether and water. The
et her | ayesxtramtedswith ety dcetate ed hevathyl asgtaie isolution| was dried pven er ed and

0-6-0. B BEBNEIM AT THtebed A cBar iR Erdgs FtyiseTarperdiad B i 1 e 10
conpound afedrGde gwdu%’ésmhfcat.oﬁwémﬁ @!rbrﬁema&’og?byﬁy@mmgwnméthyle (D20)

15 A sol ution of phosphorus pentoxid , in concentrated sulfuric
acid, (5 adefate rﬁ@@ﬂwtﬂﬂe)cqr@oo;umgstar)e%lltowcwatadlin@@w with a solution of
D19 (11.5g) concentrated sulfuric acid, (75ml) over a period of 5 mns.
After heating for 25 mns the reaction was cool ed and poured into

i ce-wat er péseriptiod 22 Basification wth solid sodium hydroxide to pH 10
was followed by extraction with ethyl 20 acetate. The organi c phase was

dri ed overS- Aaynesii-ﬂmglsr%@nolﬂnﬂla@d and concentrated under reduced
pressure to afford the crude product. Chronmatography on silica gel eluting
with ethyl acetate and hexane (gradient, nmax 10% afforded the product as

a pale yel | ow d¥+t(6l2839, |E@th@hol szl)ewas itieiatechwith concentrated
8- Fl uor o-5-nj trai soqui nol i D21) D20, (0.278g), in concentrated sulfuric

aci d, 102m r)ydrwaﬂoqt@awéd@ral)d&eactmragyrarﬁoquf @t@ icedrath gnd aQlutigne
e o M5BT, 194508 B2 o R BB o ! ot
10 mins. After a further 20mins the reaction mixture was basified with sodium
hydroxide and extracted with DCM. The DCM solution was dried over
magnesium sulfate, filtered and concentrated under reduced pressure to leave
15 the crude product. Chromatography on silica gel eluting with ethyl acetate gave

the title compound as a cream solid.

Description 23
(1-Benzyl-piperidin-4-yl)-carbamic acid tert-butyl ester (D23)
20
To a solution of 1-benzyl-4-aminopiperidine (30g, 0.16mol) in DCM
(200ml) was added dropwise a solution of di-tert-butyl dicarbonate (1.1eq.,
37.9g) in DCM (100ml) over a period of 2h. Reaction was stirred at ambient
temperature for 18h and then solvent was removed under reduced pressure to

25  afford the title compound as a white solid.

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

30 A solution of D23 (10g, 3.4mmol) in methanol (150ml) was hydrogenated
at 50psi in a Parr hydrogenator using 10% Palladium on carbon catalyst (800mg)
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for a further 1.5h and then stirred at anmbient tenperature for 24h. The
reaction mxture was poured into ice-water slurry, basified with sodium
hydr oxi dewarvd/o228d49 WO 03/ 022809 PCT/ GB02/ 04206 extracted WwCTriGRIRioylo6
acetate. The ethyl acetate solution was dried over magnesium sulfate,
filtered and concentrated under reduced pressure to | eave the crude
product. Purification by silica gel chronmatography eluting with ethyl
acet at e af foori@bd Gatelyst whe fitergaooff dnd sheafifjrate conegnirated under regiuced 5

Description 22 5- A nq-8-f.], uoroi soqyi nol i ) D21, (0.283g), in
et hanol ( 2REPSULRY %%Oéatté%ﬁ'ﬁ? Pﬂ"‘:?(?HBgﬁtSraaWBﬁe %gﬁ ydrochloric acid, (2m).
Reaction m xture cooled in an ice bath and a solution of tin (Il) chloride

di hydrate, (1.45g), in ethanol, (2m ), was added porti onwi se over 10 m ns.
After a fuPeseriptioni2hs t he reaction m xture was basified with sodi um

magnesi m CHltpEroReiylpYinc2sKUBIeer b ad-DBinotEtarbans AR ot o

| eave 15 tB@tﬁ@BE@'(WZ‘?ﬁ'UCt- Chr omat ogr aphy on silica gel eluting with ethyl
acetate gave” the title conpound as a cream solid. Description 23
(1-Benzyl - pi peridin-4-yl)-carbamc acid tert-butyl ester (D23) 20 To a

sol ution of 1-benzyl -4-am napiperidine , i (200m ) was
added dr opw se h%ﬁ{'%?f’gwogflgﬁaﬁ%@P?bﬁj{@ﬁ?‘%&%%%ﬁgﬁé%@b%gggq , 37.99) in
DCM ( 100M {rifig¥RIméthpipyiidideUsirg theRsragéd e olinedt for DREcAptiGii ent

tenperature for 18h” and then sol vent was renoved under reduced pressure to

25 affdtd the title conpound as a white solid. Description 24

Pi peri di n;ﬁr-ﬁgl -.Cﬁrb ic acid tert-butyl ester (D24) 30 A solution of D23

(10g, 3. 4nmBP§TPHO anol (150m ) was hydrogenat ed
1-(5-Trifluoromethylpyridin-2-yl)-piperidin-4-ylamine (D26)

The title compound was prepared from D25 using the procedure outlined

15 for Description 2.

Description 27
3-(3'-Isoquinolin-5-yl-ureido)-piperidine-1-carboxylic acid tert-butyl ester
(D27)
20
To a suspension of 1-(tert-butoxycarbonyl)-3-piperidine carboxylic acid
(1g, 4.4mmol) in toluene (10ml) and triethylamine (0.68ml) was added
diphenylphosphoryl azide (1.1eq.,1.33g). Reaction was heated at reflux for 1h
and cooled. 5-Aminoisoquinoline (629mg, 4.4mmol) was added and reaction
25 stirred at ambient temperature for 56h. Solvent was removed under reduced
pressure and the residue chromatographed on silica gel eluting with hexane/ethy!
acetate (gradient elution, maximum 50%) to affored the title compound as a

foam.

30
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at 50psi in a Parr hydrogenator using 10% Pal | adi um on carbon cat al yst
(800ny) -25 WD 03/022809 PCT/ GB02/ 04206 for 18h. Catalyst was filtered
of f and twe oBiokspat e concentrated under reduced pressurePCa/GHRosm6t he
title conpound as a white solid. Description 25 5

1-[((5-Trifluoronethyl pyridin-2-yl)piperidin-4-yl)am no]-carbamc acid
tert- butyl ester (D25) The title conmpound was prepared from D24 and

2- chl or o- 5Pescriptionr28et hyl pyri di ne using the procedure outlined for
Descriptio .10 scrj.ption 26,.

1- (5- TrifI&diﬁﬂﬂé{'H?EEWYQ%J:(E!RW)‘!'BT%XQTLHPﬁ-(2-29) am ne (D26) The title
conpound was prepared from D25 using the procedure outlined 15 for
Description 2. Description 27 ]

3-(3' -1 soqui nol The &itlg compeudd)was prepatidhfrom-R2F bsioglthe paecetiure outlingdy |

ester yﬁ(D2],70) 920 To,. a Euspensi on of 1-(tert-butoxycarbonyl)-3-piperidine

car boxy! i cORHEFCPYY 24 4mmol ) in tol uene (10m ) and triethyl am ne (0.68mM)
was added di phenyl phosphoryl azide (1.leq.,1.33g). Reaction was heated at
reflux for 1h and cool ed. 5-Am noi soqui noline (629ny, 4.4mml) was added
and react i Basedption29%d at ambi ent tenperature for 56h. Sol vent was renoved

ol ut | g wi WIS AR RRe e g sy Sreh e EVIREERRTE A s60 sif
affored t hgstbirt(bggporrpound as a foam 30 -26 WD 03/022809 PCT/ GB02/ 04206
10
The title compound was prepared from 2-chloro-3-trifluoromethylpyridine
and 3R-(+)-3-(tert-butyloxycarbonylamino)pyrrolidine using the procedure

outlined for Description 1.

15 Description 30
(R)-1+(3-Trifluoromethylpyridin-2-yl)-pyrrolidin-3-ylamine(D30)

The title compound was prepared from D29 using the procedure outlined

for Description 2.

20
Description 31
[(R)-1-(4-Trifluoromethylpyridin-2-yl)-pyrrolidin-3-yl]-carbamic acid tert-butyl
ester (D31)

25 The title compound was prepared from 2-chloro-4-trifluoromethylpyridine
and 3R-(+)-3-(tert-butyloxycarbonylamino)pyrrolidine using the procedure
outlined for Description 1.

30
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Description 28 N-(Isoquinolin-5-yl)-N(piperidin-3-yl)-urea (D28) The title
conpound was prepared from D27 using the procedure outlined 5 for

Descri ptiwo 03/0288escri pti on 29 PCT/GB02/04206
[(R-1-(3-Trifluoronethyl pyridin-2-yl)-pyrrolidin-3-yl]-carbamc acid
tert-butyl ester (D29) 10 The title conpound was prepared from
2-chloro-3-trifluoronethyl pyridine and

3R-(+) - 3- (Pescriptien3@xycar bonyl anmi no) pyrrol i di ne using the procedure

lined f Jept i . 15 . (o]l .30 .
CH 17 OBk el Ry BB R St a PRR) cs0) The 1111 o
conpound was prepared from D29 using the procedure outlined for

Description 2. 20 Description 31 [(R-1-(4-Trifluoronmethyl pyrid
i n-2-yl) - pyrrol Thi tilacogmpouad masi preaared fremtDFLibging the tp@ce(c@sqpuwseqfhe
title co . pared from 2-chl oro-4-trifluoronethyl pyridine and
3R-(+) 53%g%§§ﬁ§tf/%gycar bonyl am no) pyrrol i di ne using the procedure
outlined for Description 1. 30 -27 WO 03/022809 PCT/ GB02/ 04206 Descri ption
32 (R -1-(4-Trifluoronethyl pyridin-2-yl)-pyrrolidin-3-ylam ne (D32) The
title conpound Q\ﬁ%crﬂi?mﬁgd from D31 using the procedure outlined 5 for

Descri pti qfiRy.1.(BefHilGdnéthyfbyridin-2-yl)-pyrrolidin-3-yl]-carbamic acid tert-butyl
ester (D33)
10
The title compound was prepared from 2-chloro-6-trifluoromethylpyridine
and 3R-(+)-3-(tert-butyloxycarbonylamino)pyrrolidine using the procedure

outlined for Description 1.

15 Description 34
(R)-1-(6-Trifluoromethylpyridin-2-yl)-pyrrolidin-3-ylamine(D34)

The title compound was prepared from D33 using the procedure outlined

for Description 2.

20
Description 35
[(R)-1-(3-Chloropyridin-2-yl)-pyrrolidin-3-yl]-carbamic acid tert-butyl ester
(D35)

25 The title compound was prepared from 2,3-dichloropyridine and 3R-(+)-3-
(tert-butyloxycarbonylamino)pyrrolidine using the procedure outlined for
Description 1.

30
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[(R-1-(6-Trifluoronethyl pyridin-2-yl)-pyrrolidin-3-yl]-carbamc acid
tert-butyl ester (D33) 10 The title conpound was prepared from

2- chl or o-wotmsiotisoor onet hyl pyri di ne and PCT/GB02/04206
3R-(+)-3-(tert-butyl oxycarbonyl am no) pyrrolidine using the procedure
outlined for Description 1. 15 Description 34 (R-1

-(6-Trifluoronethyl pyridin-2-yl)-pyrrolidin-3-ylamne(D34) The title
conpound vRese¢riptiam 86 fr om D33 using the procedure outlined for
Descriptig . scri.ptign 35 -~ .

[(R)-1-( 3-(&%12'5F€-§§?P?e’aﬁpar!'§!'v%!'g'm’&"Fm'ﬁr%'?m']‘%%ﬁaam c acid tert-butyl
ester (D35) 25 The title conpound was prepared from 2, 3-di chl oropyri di ne
and 3R-(+)-3- (tert-butyl oxycarbonylam no)pyrrolidine using the procedure
outlined for Dewlitieeopound s@s-rrepaweddsirn DResipgthesomegymeutiined
Descriptiqn Rz 1-4 3- Chl oropyridin-2-yl)-pyrrolidin-3-ylam ne(D36) The
title onﬁ8ﬁﬁ%3§@t'c%]r ‘pared from D35 using the procedure outlined 5 for
Description 2. Description 37
[(R)-1-(5-Chloropyridin-2-yl)-pyrrolidin-3-yl]-carbamc acid tert-butyl
ester (D¥sarniption3d?itle conpound was prepared from 2, 5-di chl oropyri di ne
and 3R (+) 51 (5 RIoPyHARE NGNS AERCEA AL drBahilE Heid thAutredtbpocdur o

outlined f
(D37)
10
The title compound was prepared from 2,5-dichloropyridine and 3R-(+)-3-
(tert-butyloxycarbonylamino)pyrrolidine using the procedure outlined for

Description 1.

15 Description 38
(R)-1-(5-Chloropyridin-2-yl)-pyrrolidin-3-ylamine (D38)

The title compound was prepared from D37 using the procedure outlined

for Description 2

20
Description 39
[(R)-1-(5-Bromopyridin-2-yl)-pyrrolidin-3-yl]-carbamic acid tert-butyl ester
(D39)

25 The title compound was prepared from 2-chloro-5-bromopyridine and 3R-
(+)-3-(tert-butyloxycarbonylamino)pyrrolidine using the procedure outlined for
Description 1.

30
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Description 1. 15 Description 38

(R -1-(5-Chloropyridin-2-yl)-pyrrolidin-3-ylamne (D38) The title conpound
was prepawedsfdemsne D37 using the procedure outlined for Destrégmiosmec2 20
Description 39 [(R)-1-(5-Bronopyridin-2-yl)-pyrrolidin-3-yl]-carbamc acid
tert-butyl ester (D39) 25 The title conpound was prepared from

2-chl or o- 5- br onopyri di ne and 3R-

(+) - 3- (t er Debatiptionydhr bonyl ami no) pyrrol i di ne using the procedure outlined

for Descrjpt] .30 -2 3/.022809 /| GBO2 06 Description 40
(R -1- (5- ﬁ%‘@@'ﬁ&ﬂﬂ@'ﬁ?%ﬁfﬂﬂrr‘g‘f%pgi ﬁ%"ﬁe(%im The title conpound
was prepared from D39 using the procedure outlined 5 for Description 2.

Description 41 [(R)-1-(6-Methyl pyridin-2-yl )-g rrolidin-3-yl]-carbanic acid
t ent - butyl est efhe titha cpmppundevas prepaseshfioonia ingrtBgareeedyrgrautlined

2- chl oro- 6; hyl. | di ne and 3R-
(+)-3- (ferfto?ﬁﬁ%;f'@ﬁ%gr bonyl am no) pyrrol i di ne using the procedure outlined

for Description 1. 15 Description 42
(R -1-(6-Methyl pyridin-2-yl)-pyrrolidin-3-ylamne (D42) The title conpound
was preparaseripien#l using the procedure outlined for Description 2

[(R)-1-(6-Methylpyridin-2-yl)-pyrrolidin-3-yl]-carbamic acid tert-butyl ester
(D41)
10
The title compound was prepared from 2-chloro-6-methylpyridine and 3R-
(+)-3-(tert-butyloxycarbonylamino)pyrrolidine using the procedure outlined for

Description 1.

15 Description 42
(R)-1-(6-Methylpyridin-2-yl)-pyrrolidin-3-ylamine (D42)

The title compound was prepared from D41 using the procedure outlined
for Description 2 '
20
Description 43
1-[((3-Trifluoromethylpyridin-2-yl)piperidin-4-yl)Jamino]-carbamic acid tert-
butyl ester (D43)

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

Description 44
1-(3-Trifluoromethylpyridin-2-yl)-piperidine-4-ylamine (D44)
30
The title compound was prepared from D43 using the procedure outlined

for Description 2.

-30-



20 Description 43

1-[((3-Trifluoronethyl pyridin-2-yl)pi peridin-4-yl)am no]-carbamc acid
tert- butwio sssemoe (D43) 25 The title compound was prepar ecedivesnzbD2zbéand
2-chl oro-3- trifluoronethyl pyridine using the procedure outlined for
Description 1. Description 44

1-(3-Trifluoronethyl pyridin-2-yl)-piperidine-4-ylamne (D44) 30 The title
conpound wBespripfienstb f r om D43 using the procedure outlined for

Description 2. -30 WO 03/022809 PCT/ GB02/ (142

1-[((6-Tri F'rlﬁér'ﬁhfg‘ﬂmrﬁ?ﬁy yfi "y?‘YbPW!‘gPHP D?W'&ﬂi‘ﬁ%‘}b*‘é‘a’ﬁb%‘ﬂf’éeﬁtcu d
tert- butypy, i kel 5 The title conpound was prepared from D24 and
2-chl oro-6- tri Iuo t hyl pyri di ne using the procedure outlined for

Description 1. Descri ption 46

compourdi vas. pr EDAUR crAEsaeR pREFHL I O2Y P SE0brRBY for

Descri pti Q?Iﬂ%ord?ﬁéﬁl IpptitipR lﬁn%ﬁle rocedure outlined for Description 1.
1-[((4-Tritluoronet hyl'pyridin- ?pl peridin-4-yl)am no]-carbam c acid

tert- butyl ester (D47) The t|tIe conpound was prepared from D24 and
2-chloro-4- tri.fl.uor thyl pyridine using the procedure outlined for
Descri pt i oRegcriP Bn&‘é“ ption 48

1-(6-Trifluoromethylpyridin-2-yl)-piperidin-4-ylamine (D46)
10
The title compound was prepared from D45 using the procedure outlined

for Description 2.

Description 47
15  1-[((4-Trifluoromethylpyridin-2-yl)piperidin-4-yl)Jamino]-carbamic acid tert-
butyl ester (D47)

The title compound was prepared from D24 and 2-chloro-4-
trifluoromethylpyridine using the procedure outlined for Description 1.
20
Description 48
1-(4-Trifluoromethylpyridin-2-yl)-piperidin-4-ylamine(D48)

The title compound was prepared from D47 using the procedure outlined

25  for Description 2.

Description 49
1-[((3-Chloro-5-trifluoromethylpyridin-2-yl)piperidin-4-yl)amino]-carbamic
acid tert-butyl ester (D49)
30
The title compound was prepared from D24 and 2,3-dichloro-5-
trifluoromethylpyridine using the procedure outlined for Description 1.
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1- (4-Trifluoronethyl pyridin-2-yl)-piperidin-4-ylam ne(D48) The title
conpound was prepared from D47 using the procedure outlined 25 for

Descri ptiwo 03/0288escri pti on 49 PCT/GB02/04206

1-[ ((3-Chloro-5-trifluoronethyl pyridin-2-yl)piperidin-4-yl)am no]-carbam c
acid tert-butyl ester (D49) 30 The title conpound was prepared from D24 and
2,3-dichloro-5- trifluoronethylpyridine using the procedure outlined for
Descri pt i ddedcripti@i 50\WO 03/ 022809 PCT/ GB02/ 04206 Description 50
1-(3-Chlorp-5-trifluaronmethyl pyridin:2.yl)-piperidn-4-yl am (D50) The
title corrp@ﬁf@t'\'@@'grtﬂgw’éﬂx‘@? Mﬂg"ﬁgfﬂfjpfﬂé“{ﬂ' 'Xlﬂﬁ?'\éemsned 5 for
Description 2. The followi ng am nes were prepared using nmethods to those
descri bed above. (R)-1-(3-Methylpyridin-2-yl)-pyrrolidin-3-ylamne (D51).
10 (R) - 1-(4- MetThe title calinpo@ng Wasprepaieiddrom®49 usingdh¢ psaedure outlined

(R -1-(5-Nethyl pyridin-2-yl)-pyrrolidin-3-ylamne (D53). 15

(R)-1-§56- k%fﬁéﬁ%@}fq n-2-yl)-pyrrolidin-3-yl ani ne (D54).

1- (3-Cyano-5-trifluoronethyl pyridin-2-yl)-piperidin-4-ylam ne (D55).

(3R -(+)-3-(tert-butyl oxycarbonyl am no)pyrrolidine, 5-am noisoquinoline, 1-
20 ani noi stwufollewingaminesiwersqprensradesing methads todheisasiesaebed abavaii | abl e
commercially fromTCl (Japan), A drich Chem cal Conpany and Specs and

Bi oSpecs B.V. respectively. D -tert-butyl tricarbonate was prepared

accor di ng -1-@JMemgpyﬂu_ire-zcyl;-byﬂwdimatwemliné gpsipre (Org. Synth., 1978,
57, p.45). 2-nethyl-7- am noqui noline was prepared according to the
proced@re outlined in the literature 25 (J Med. Chem, 1977, 20(11),

P-1528) . 32.1(4-Methylpyridin-2-yl)-pyrrolidin-3-ylamine (D52).

(R)-1-(5-Methylpyridin-2-yl)-pyrrolidin-3-ylamine (D53).

15 (R)-1-(6-Methoxypyridin-2-yl)-pyrrolidin-3-ylamine (D54).

1-(3-Cyano-5-trifluoromethylpyridin-2-yl)-piperidin-4-ylamine (D55).

(3R)-(+)-3-(tert-butyloxycarbonylamino)pyrrolidine, 5-aminoisoquinoline, 1-
20 aminoisoquinoline, 5-aminoquinoline and 7-aminoquinoline are available
commercially from TCI (Japan), Aldrich Chemical Company and Specs and
BioSpecs B.V. respectively. Di-tert-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
25 (J Med. Chem.,, 1977, 20(11), p.1528).

30
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-32 WO 03/022809 PCT/ GB02/ 04206 Exanple |I N-(2-Bronmophenyl)-N
-[((R)-1-(5-trifluoronethyl-2-pyridyl)pyrrolidin-3- yl)]Jurea (El) CF3 H N
N N Br HvNo®0280A sol uti on of 2-bronophenyl isocyanate (AcCdrdiro/o@een cal
Conmpany) (27.4m, 0.222npl) in dry diethyl ether (65m) was added dropw se
over 0.5h to an efficiently stirred solution of D2 (51.4g, 0.222npl) in
dry diethyl ether (0.8L) under argon at anbient tenperature. After
stirring fExambple 1a white precipitate 10 was filtered off and washed with

dry diethy er ushe Ln powder and
then re- st’i"l‘f?ﬂ%i‘éﬂ%hﬂ‘éf m (gi'ﬁg?"t('i%ﬁﬁ e?BY' 44 Y')BW%FFH '?errper at ure.
The i nsol 1 %Ef@!?ct was filtered off, washed with diethyl ether (100m)
and dried E vdcuum 24h to afford title conpound as a white solid. 15
1H NVR (d6- DVSO, 400MHz) S 1.94-1.98 (1H, m), B (1H, m, 3.31-3.41
(1 H m, 3.56 (2H, br, s), 3.67-3.71 (1 H m|[ 4.§4-4.36 (1 H m, 6.62 (1
H d, J 9.0Hz), 6.89 (1 H t, J 7. ), 728\LH , J 8.5Hz), 7.47 (1 H
d, J 6.7Hz), 7.55 (1 H, dd, J80 T .79 (2H, m, 8.12 (1 H,
dd, J 8.3, 1.4Hz), 8.41 él H, H 29, 431. 25 -33 WO 03/022809
PCT/ GB02/ 04206

A solution of 2-bromophenyl isocyanate (Aldrich Chemical Company)

(27.4ml, 0.222mol) in dry diethyl ether (65ml) was added dropwise over 0.5h to
an efficiently stirred solution of D2 (51.4g, 0.222mol) in dry diethyl ether (0.8L)
under argon at ambient temperature. After stirring for 18h, a white precipitate

10 was filtered off and washed with dry diethyl ether (2 x 150ml). The solid was
crushed to a fine powder and then re-stirred with diethyl ether (470ml) for 4h at
ambient temperature. The insoluble product was filtered off, washed with diethyl
ether (100ml) and dried at 50°C/vacuum/24h to afford title compound as a white
solid.

15
'H NMR (dg-DMSO, 400MHz) & 1.94-1.98 (1H, m), 2.19-2.28 (1H, m), 3.31-3.41
(1H, m), 3.56 (2H, br, s), 3.67-3.71 (1H, m), 4.34-4.36 (1H, m), 6.62 (1H, d, J
9.0Hz), 6.89 (1H, t, J 7.8Hz), 7.28 (1H, t, J 8.5Hz), 7.47 (1H, 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,

20 s). MH* 429, 431.

25
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Exanmpl e 2 N-(Isoquinol-5-yl)-N
-[((R)-1-(5-trifluoronethyl-2-pyridyl)pyrrolidin-3-yl)]Jurea (E2) NHH
N1CNQCF3 wb 0302moso0l uti on of di-tert-butyl tricarbonate, @EOTESHQ/04206
2.595mmo1l), in dry DCM (1 nml) was added a solution of D2, (0.5q,
2.162mmol) inin dry DCM (1 m) in one portion. After the initial

ef fervescence, the solution was stirred at room 10 tenperature for 0.3h. A
sol uti on oExamie¢ Boi soqui noline, (0.312g, 2.162mol) in dry DCM (1 rﬂ) was

added. The r acti.on red at ratu The
Fesul tant  NHEainALENILY - RRET AR huetome i by ERbARRCin SIIARE s heo
wth ether ddrledto give the title conpound as a white solid. 15 1HNI\/R
(d6- DMSO, EE?(}M—IZ) 8 9.26 (1 H s), 857 (1 H s), 852 (1 H d), 8.41(1
Hs), 831 (1 Hd, 7.88 (1 H d), 7.78 (1 Hdd), 7.70 (1 H d), 7.60 (1 H,
t), 6.99 (1 H d), 6.64 (1 H d), 4.41 (1 H, n) 373(1 H, dd), 3.59 (2H,

m, 3.42 (1 H m, RZ8 1H rr)and202(1 , . MH+ 402 20 Exanple 3
()-N-(Isoquinol -5-yl

-[(2-(5-trifluoronethy Q i n-3- (E3) O HNAN NN H
F N~ FF -34 WO 03/02p809 PCT/ 02/ 04208 29,30 74mmol ),
2-chloro-5-trifluoronmetlyyl pyridi@e (3 04g1 ndlrrethylfornamde(lonﬂ
and firely powdered potas i um car bonat e (3eq

To a solution of di-tert-butyl tricarbonate, (0.681g, 2.595mmol), in dry
DCM (1ml) was added a solution of D2, (0.5g, 2.162mmol) in in dry DCM (1ml) in
one portion. After the initial effervescence, the solution was stirred at room
10 temperature for 0.3h. A solution of 5-aminoisoquinoline, (0.312g, 2.162mmol) in
dry DCM (1ml) was added. The reaction mixture was stirred at room temperature
overnight. The resultant precipitate was removed by centrifugation, and the solid

washed with ether and dried to give the title compound as a white solid.

15 'H NMR (ds-DMSO, 250MHz) & 9.26 (1H, s), 8.57 (1H, s), 8.52 (1H, d),
8.41(1H,s), 8.31 (1H,d), 7.88 (1H, d), 7.78 (1H,dd), 7.70 (1H, d), 7.60 (1H, 1),
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) and 2.02 (1H, m). MH" 402

20 Example 3
(+)-N-<(Isoquinol-5-yl)-N"-[(1-(5-trifluoromethyl-2-pyridyl)piperidin-3-yl)Jurea

(E3)
0O
/u\ N N
HN N N
H |
Z % F
F
N~ F



0.31 g) were heated at 90C for 18h and cool ed. Solvent was renoved under 5
reduced pressure and the residue partitoned between ethyl acetate and

wat er. Thwoasgzeshe phase was separated, dried (MySO) andPpCTIdBRRAE06 Renoval
of solvent under reduced pressure afforded the crude product. This was
chromat ographed on silica gel eluting with ethyl acetate to give the title
conpound as an off-white solid which was converted into a hydrochl oride
salt. 10 M+ (free base) 416. The two enantioners (E3A and E3B) were

separated by HP l.ng i ral D cql.ymm (250x19mm i a | uting
with n-hexane: e‘i’f%mg(%gaweﬁ —CQ@KA—%QF“W?‘IE?@BWI '"ﬁ@?ﬂ'n&\%ﬁﬁ? w
det ect i on @inetdyidimatmdEXPORI) hdFRAEPOWESered pathssium obenaegBaged in
accordance wth the procedures described herein and simlar to those of El
to E3. -33.3dppecaxbkeatedrRCoocBdar 08izasd chalede Jolyarit)was rmovad @nlerP r 0
gg%v %3(1| r)e_d):gég Sre%g%rr?a gn{i tlgé??gsﬁ]dul\g_igarti%n(elg bgt\lfavelen'ethﬁ%c%ta% %rnd%/zgterl. F3C
The organic phase was separated, dried (MgSO,) and filtered. Removal of
solvent under reduced pressure afforded the crude product. This was
chromatographed on silica gel eluting with ethyl acetate to give the title
compound as an off-white solid which was converted into a hydrochloride salt.

10 MH* (free base) 416.

The two enantiomers (E3A and E3B) were separated by HPLC using Chiralpak
AD column (250x19mm id), and eluting with n-hexane:ethanol (80:20 v/v) at a
flow rate of 1ml/min with UV detection at 215nm.

15

Examples presented in Table 1 were prepared in accordance with the
procedures described herein and similar to those of E1 to E3.
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N 5SBr R11CF3 429, 431 N6 Br R1 1429, 431 NCF3 7Br R11Cd
396, 398 8 Br R1 1 C 396, 398 N -36 WO 03/022809 PCT/ GB02/ 04206 9 Br
R1 1 Br wo@3/0z2889 10 R1 1 CF3 477 N 11 d R 1 1 CF3 38%CT/GA@8Z/04406/ 12 R
11F3C407 N 13 R11d 373, 375 N14 R11 M 353 N 15R1 11 369
N Owve

Table 1

(R');
5 (1)
Ex @ S'Chem [ s | r (R, MH+
1

4 Br R 1 1 Fac AN 429,
| 431

Z

N

5 Br R 1] 1 3 429,
431
B
_
N
6 Br R |11 N 429,
| 431
—
N CF,

Br

1 Cl 396,
398

N/

Br Cl 396,

398

P
N\ /
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16 CF3 R1 1 d 384, 386 N17 d R1 1 CF3 452, 454 CF3 -37 WO

03/ 022809 PCT/ GB02/04206 18 Cl R 1 CF3 452, 454 NCF3 19 C R11C
420, A422WNo3@EB020 R 1 1 CF3 402 N N 21 RCF3 402 N 2P2TRBIRA4M6CF3 N
23 R11C 368, \ \ | 370 1: 24 R347 v N25R1 1\ 351

9 Br R 1] 1 x| a0,
_
R 111 /E\/r
N
o

N
C

X2
|
|

10 477

\

s

C
C 385,
387

Q
o

11

/

\

12 Fs 407

/

\

373,
375

13

\

N

14 353

/

\

3
) Mte
N
R |1/ 1 N
| —
N Me
x| 38,
| 386
—

x| 452,

| 454
—
N

369

F
F3
15
O

ok ke ke ks

16

O
m
o}
Py
4

17

: Q
Py

CF
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F -38 WO 03/022809 PCT/ GB02/04206 Me 365 26 R1 1 QF N/ / 27 R1 1\ F

369 NF 28 R1 1 CF3 416 1 N/

11 361

M 29 R11d

380, 382

NNM 30R

Wboshk2s8d R1 1 365 F NM 32 R11F 383 F PNTMB020%200O
03/ 022809 PCT/ GB02/04206 33 R1 1 Me 379

O

18 cl 1] 1 CFs 452,
i ) /@ 054
_
N
CF,
19 cl 1] 1 Cl 1 420,

422

CF,
20 1] 1 s |02
| NN l N/'
N N
21 | N X 1] 1 | o CFs | 02
N A~ =
N
22 1] 1 AN 402
N l Z
| N~ TCF,
N~
23 1] 1 Y| 368,
. 370
B L
N~
24 111 /©\ 347
AN
l Me
N =~
25 1] 1 351
| AN
F
N~
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F NM 34 R1 1 F3C 416
36 R11CF 416 M N N3
Me WO0\03102388 N N 3
M N/ 41 R1 1 365

381,

[(o RN

3
\

5R11CF3 416 M\

\
Me

NI

\ 382 N 40PRTIGHN286M6 Me \

,~ \' N

/1 NCF3 38 R11d

26 R 1] 1 Me | 365
AN
| F
N .=
27 R 1] 1 F 369
3
| F
\ NP~
28 R 1] 1 | X 416
N >
| N
\ N
Me
29 R O|1]1 x| 360,
382
N »
| N
N .=
Me
30 R 1] 1 361
AN
I Me
N .=
Me
31 R 1] 1 365
AN
| F
N .=
Me
32 R 1] 1 F 383
AN
| F
N .=
Me
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M 379 M ,, 1 F N/ / 44 R1362 nme NhilM N/ 45 R 1 1 M 362 M

M F N/ / -40 WD 03/022809 PCT/ GB02/04206 42 R1 F 382 M I / F N43 R
11
N N 46 Rwob3hesgds2 Me NI / N 47 R1 1 Me 362 Me N N 28TRH287B6 ne

33 R 11 1 Me | 379
AN
F
N .=
Me
34 R [1]1] FC N 416
Me
AN I >
| N
N .=
35 R 1] 1 CF, 416
Me
| X I AN
N _— _
N
36 R 1] 1 X s | 416
Me
N »
l N
N .=
37 R 1] 1 SN 416
Me
N |/
| N CF,
N .=
38 R [1]1 c N 381,
Me 383
N »
| N
N._ .=
39 R (1] 1 x| 380
Me 382
N »
| N
N._ .=
40 R 1] 1 361
Me
AN
I Me
[\ N~
4 R 1] 1 365
Me
AN
| F
N .=
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N10Ovw N/ 49 R1 1 CF3 430 M N Me -41 WO 03/022809 PCT/ GB02/ 04206 50 R
11d 396, M 398 1 N/ /
379 Me IWDoB/02Noe 53 R |

M 51 R1137 M/ M N-
1397 M NM 54 R11 M 3PT/0B2/64206

/ M 52 R11

42 R 1] 1 F 382
Me
3
| F
N .=
43 R 111 Me | 379
Me
AN
| F
N._ .=
44 R 1] 1 N 362
Me
N »
| N Me
N .=
45 R |1[1] Me N 362
Me
N »
| N
N .=
46 R [1]1 Me 362
Me
l AN I AN
N = =
N
47 R 1| 1 M| 362
Me
N |
| N
N .=
48 R 1] 1 N 378
Me
N »
| N~ OMe
N .=
49 R 1 1 N CF, 430
Me
N »
| N
N .=
Me
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N/ / M 55R11d0d 395

[ Me -42 WD 03/022809 PCT/ GB02/04206 57 R1 1 CF 430 Me \ \
58 R 1 1 wb33431309 Ve |

\

416 N/ [/ 61 1 2 CF3 416

Me 397

NM 56 R11430 M NCF3 gNI_-;

/

N N M

I \ NN M 59 R1 1 CF3 420 MNCTRGE0/01208 CF3

"'f NN

50

5
é\ /;

=
o

Cl

396,

398

51

Me

/

Me

12,

375

52

Me

/

Me

379

53

Me

/

Me

397

Me

/

Me

393

55

Me

/

Me

395,
397

56

Me

/

Me
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-42 -

~



62 2 1 F3C 416 N 63 -
PCT/ (B02/ 04206 65 -
N 416 68w003/022889 1 F3C ::(r)r

463,
Me |

Me \ o\

465 N N 71 -

N69 \ \ -
2 1430 M\ \

21 CF3 416 N 64 2 1 CF3 416
21416 NCF3 66 - 2 F3C 416 N N 67 -

2 1 F3C 430 Me NRC/GEd2/04%6 Cl

/ N NI

NCF3 N 74 -

2 1 CF3 430

- 43 WD 03/ 022809

N CF3 72 -

57
Me

\

R

Me

1 CF,

N\ /

430

58
Me

\

Me

430

59

\ 7

420

60

\ 7

416

61

\_/

416

62

\ 7/

416

63

\ 7/

416

\ 7

416
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M\ \'\ NI N - 44 W 03/022809 PCT/ GB02/04206 75 2 1 CF3 430 M\ \ , N
76 Br S1 1 CF3 429, 431 77 R1 1 CF3 417 M N/ N S Chem-=

st ereochewnaBoysod 10 15 20 25 -45 WD 03/022809 PCT/ GBQ2/@BH2086206

Phar macol ogi cal Data (a) In vitro assay As referenced above, the conpounds
of the invention are vanilloid 5 receptor (VRl) antagonists and hence have
useful pharmaceutical properties Vanilloid receptor (VR1) antagoni st
activity reg|be confirned and denopstrated feryany paftieular conmpound by
use of copvenption nmetlhods,| for exanpl & thoge i sclosed in standard
reference| texts . Ue Bars, M Gozaph S. W Cadden,

Phar macol pgi ¢al 2001, 53(K),| 597-652]Nor efzh|ot hel texts

N
66 - l2f1| REC AN 416
~N I =
I N
pZ
N
67 - 2 SN 416
AN I =
| N~ TCF,
=
N
68 N - 2 FiC AN 416
| pZ | pZ
N N
69 X - |21 FRC X 430
| = | pZ
Me N N
70 - |21 © s | 463,
Me 465
N P
| N
N =~
g - |2 N 430
Me
~N I =
| N~ CF,
N~
72 - |21 |NC X 455
Me
N I =
| N~ CF,
N =
CF

N/

74 - 2 1 3 430
Me
l AN
N ~
N




10 mentioned herein. The screen used for the conpounds of this invention
was based upon a FLIPR based cal cium assay, simlar to that described by
Smart et wio.03(0Brso#i sh Journal of Pharmacol ogy, 2000, 129,pCZATBR2BI06
Transfected astrocytona 1321Nl1 cells, stably expressing human VRL, were
seeded into FLIPR plates at 15 25,000cel |l s/well (96-well plate) and
cultured overnight. The cells were subsequently |oaded in nedi um contai ni ng
AM Fl uo- 3| AM (Mol ecul ar Probes) fpr |2 hours, at room tjenperjature, in the
dark. The Q%ates Were then mwashned ? o cgﬂ}aining 1.5mM

cal cium w thout probengcid. The cgflls v ed wi[t h compound or
buf fer coht r plMes Oy oo enper at ir e f g lapsailcin (Sigm) was
t hen added t¢ the npounds havi Icti vijty agai nst the
human VRL|[wete i ¢l ‘ deteftijng |di fferences in|fluonescence when
nmeasured after caps di tion} gonpared with no cgnpound buffer
controls. Thﬁs, for exanple, in the buf/ff er control capsaiciln addition
results ip,anh incre@se in 23 |r§rac¢TIflar calglumemnge ration resul ting
in fluoregce gnt agoni ivity og¢ks the
capsai ci nj bi there is i gnal i{i ft} and therefore no

increase {n i evel s Qonsequent |y ljower

fl uorescepce at ed ffromthe 1C50 val ues using the
Cheng- Prugs equati on oyndg tested by thelabove net hodol ogy
had pKb >} & (preferred having a p @ s {4, WD 03/ 022809

PCT/ GBO2/ P420§)e

ced hyperal gesi aj|i n tlhe Guilnea pig 100pl of 1
ng/ M FCAl was | i

; plantar iinto th paw of 4 |groups of 8
mal e Dunk|n Hartle igs (bptgh: 6282434, average weijght 3409). 24
hours later ¢ 1 g~ adm ni sfenedjorally at 0 (vehicleg), 3, 10 5
30ng/ kg W thivehicle as | %t hyl cel llul gse and dosi ng yol u bei ng 2ml/ kg
and dosihg straight into the stonpch. The net hyl cel |l ullose s added

gr adual | y g'@hetnh—%tereochemistry

10

15

20

25
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conpound into the pestle and nortar and ground together. Behavi our al
readout s of nechani cal hyperal gesia were obtained before FCA
adm ni st reDiosf238nai ve readi ng), after FCA but before drugPadraBmssrati on
10 (predose reading) and 1 hour after drug adm nistration. The readout used
was paw pressure (Randall-Sellito) and the end point was paw w t hdrawal .
The paw pressure equi pnent al so had one silver disc placed on the point to
i ncr ease tRbarmacélagisalata f act or of 2. Conpounds having a pkKb > 7.0 in
vitro, according to nodel (a) above, 15 were tested in this nodel and
shown to be active. 20 25 30 -47 WD 03/022809 PCT/ GB02/ 04206 Cains 1.
A CO”poundLa?flnR/WH‘%%a ); 5(RR)a PP SN NNPY ~(CH). O(Rl)a (I) or
a pharmaceltically acceptable salt thereof, or a solvate thereof, wherein:
P and P are |rﬂewamueﬁyammeedleadompom@wthandverémrar&rwmllom Rl and R2
are i ndependen ed from-H halo alk alkox Ik
o ol kyiS ot RisrfvR) BRtAHontS ARg endd Hoye el bRy Seduigal Bigprides
- OCF3, CF@anuIlmB"?éBéptor AR yERRtagoMisPadiNity Ran béBoidirAdd, andBéfbRSFRed
- Q( CH2) xNR4

for any particular compound by use of conventional methods, for example those

disclosed in standard reference texts such as D. Le Bars, M. Gozarin and S. W.
Cadden, Pharmacological Reviews, 2001, 53(4), 597-652] or such other texts

10  mentioned herein.

The screen used for the compounds of this invention was based upon a

FLIPR based calcium assay, similar to that described by Smart et al. (British
Journal of Pharmacology, 2000, 129, 227-230). Transfected astrocytoma
1321N1 cells, stably expressing human VR1, were seeded into FLIPR plates at

15 25,000cells/well (96-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

20 room temperature for 30 minutes. Capsaicin (Sigma) was then added to the
cells. Compounds having antagonist activity against the human VR1 were
identified by detecting differences in fluorescence when measured after
capsaicin addition, compared with no compound buffer controls. Thus, for
example, in the buffer control capsaicin addition results in an increase in

25 intracellular calcium concentration resulting in fluorescence. A compound having
antagonist activity blocks the capsaicin binding to the receptor, there is no
signalling and therefore no increase in intracellular calcium levels and
consequently lower fluorescence. pKb values are generated from the IC50
values using the Cheng-Prusoff equation.

30 All compounds tested by the above methodology had pKb > 6, preferred
compounds having a pKb > 7.0.
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-C(OCF3, -C(Oalkyl, -C(Ocycloalkyl, -C(Oaral kyl, -C(O Ar,

-C(O (CH2) xOR6, - C(O (CH2) xNRAR5, -C(O al koxy, -C(O NRAR5,

- (CH2) xC(wpaBlzsyy 15 (CH2) xOC(O) R6, - (CH2) xOR6, - (CH2) x REREGB02/04206
-(CH2) xC(O) NRAR5, - (CH2)XN(R4) C(O) R6, -(CH2)xS(O 2NR4RS5,

-(CH2) xN(R4) S(O) 2R6, -ZAr, - (CH2)xS(O) 2R6, -(OCH2)xS(O 2R6, -N(R4)S(O) 2Re,
-N(R4) C(O R6, - (CH2)xN(R4)S(O 2R6, -(CH2)XN(R4)C(O R6 or -(CH2)xC(O al kyl ;
R4 and R5 (h)yFGA-intlucedhyperalgesiainctite Guiheacpigesent H or al kyl or R4 and
R5 20 together with the atons to which they are attached forma

chatn opt 1 onal |y SORIETn R PR RASTEHER iBATahi! TeBing et Rl of B 0¥,
or NR7; R@rdu%s&iﬂ&’ﬂna!h’ DﬁhKh Ha?defezguln%atmgé Q5Et6h: m&tﬂmoav@waygb welghl s 1 or

2; nis O, F% are I ndependently O, 48 WO
03/ 022809 %ﬁg)egéirmw& er eqramomsswe@ a@nmlstgreﬁowlyahﬁ (xeh'§|9m3 110 2, 3,

4, 5 6;
oo Al R Bl PR SEER AU Rlnd M oIS,
I-\Il-o?zel n3|é : 3- pqgr:nglsltrdigll\lu |Il')t?3R|;Ié étormmw?h?aegiy)wlﬂamse wals 3ddedzgra|duall¥] tci the

- Fl uor ophen -N - -1- met en I di n- met r
N-(2- Brorroi%‘ﬁ'@lwa?é M"to[t%? R?Ste%ggmwr%}%egfﬁ'?) pg ﬂ?ﬁl n- 3- yl>/)] ure; )]13 .
N- ( 2- Bromophenyl ) -N -[ ((R) - 1- ( 3- et hyl phenyl )pyrrol i di n-2-yl net hyl )] urea;

I h
(1 il RS i g

FCA administration (naive reading), after FCA but before drug administration
10 (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 equipment also had one silver disc placed on the point to increase the
markings by a factor of 2.
Compounds having a pKb > 7.0 in vitro, according to model (a) above,

15 were tested in this model and shown to be active.

20

25

30
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N- (4- Fl uor ophenyl )-N -
N- ( 2- Bronophenyl )-N - [
N- (4- Fl uowophemshg - N=[
N- (4- Fl uor ophenyl )-N -
N- ( 2- Bronmophenyl ) - N
N-(1- Napht hyl)-N -] (
N- (2, 3-Di chl or opheny
N- ( 2- Bronmophenyl ) - N
N- ( 2- Bronmophenyl ) - N
;N (2-Bronophenyl)-N
N ( 2- Bromfhenyl )-N -(;(

: . A compound o
N ( 3- Ctgl or o- 2- net hyl phenyl)
a, 25

N-(2, 3-Di chl orophenyl ) - N=[ ((R) - 1- (3- met hyl pheg$y ) pyrrolidin-3-yl)]urea;
N- (2, 5-Di chl orophenyl )-N - [ ((R)-1-( 3- et qrytphenyl ) pyrrolidin-3-yl)]urea;

|

((S)-1-(3-nethyl phenyl)pyrrolidin-3-yl)]urea;
(S)-1-(3-nethyl phenyl)pyrrolidin-3-yl)Jurea; 15
(R) - 1- (3- net hyl phenyl ) pyrrol i di n- 3Pgir)qRMROH206
((R-1-(3-fluorophenyl)]pyrrolidin-3-yl)]urea;
(R -1-(3-fluorophenyl)pyrrolidin-3-yl)]urea;

-1- (3-net hyl phenyl ) pyrrolidin-3-yl)]urea;

N -

1

(R
I - [ ((R) - 1-(3-Giaimg phenyl )pyrrolidin-3-yl)]Jurea; 20
( 1- (3-fl uorophenyl)pyrrolidin-3-yl)]urea;

-[((R) -1-(4-fluoro-3-nethyl phenyl)pyrrolidin-3-yl)]urea
-[((R)-1-(3,4-di fluorophenyl)pyrrolidin-3-yl)]urea;
§R)-1-(3-f| uor o- 4- net hyl phenyl ) pyrrol i di n-3-yl)]urea

formula (1),
n -N -[((R)-1-(3-net hyl phenyl )pyrrolidin-3-yl)]ure

N- (2, 3-Di chl or ophenyl ) - N- R)-1-(3-flug nyl ) pyrrolidin-3-yl)]urea;
N- (2, 5-Di chl oropheny] )-N-[((R) - 1- f 1 sorophienyl ) pyrrolidin-3-yl)]urea;
3- Chl or o- 2- pethylnphenpl ) - N-[ ( (| 3 dor ophenyl ) pyrrolidin-3-yl)]urea

3
R)-l-(@{, 4- di fl uorophenyl ) pyrrolidin-3-yl)]urea,;
5

2

(2 - Di chl or ophenyl ) -N

“[((R)-1-(3, 4-di f | uor ophenyl ) pyrrolidi(R-3-yl)Jurea: -49 WO 03/ 022809

ECT; GB02/ GZDBhahadcEutichfy QC%;J%IB%%RWIS&EH;&% $diVatetherdod-Wherdf: r 0-4-m
2
e

| phenyl ) pyrrolidin-3-" yl)Jurea; an

, 3- Di dhiaod di)laeejndepandpoiRselected-frarnang-andnatardasyleny| ) pyrrol i di n-3-yl)

:J A ?' IPRg)'? a'é‘d W%ﬁ%eﬁfe?%&' sl,e‘?eételec)j frof —FII, ﬁia%?gllgyn aﬂ&iyfnq}doaq{;ylf ormul a
aralkyl, aralkoxy, cycloalkylalkyl, cycloalkylalkoxy, -CN, -NO2, -OH, -OCF3, -CF3,
-NR4RS, -S(0)mR, -S(0)oNRARS, -08(0)9R8, -0S(0)oCF3, -O(CH2)NR4RS,
-C(O)CF3, -C(O)alkyl, -C(O)cycloalkyl, -C(O)aralkyl, -C(O)Ar, -C(O)(CH2)xORb, -
C(O)(CH2)xNR4R5, -C(O)alkoxy, -C(O)NR4RS5, -(CHo),C(O)alkoxy, -

15 (CH2)xOC(O)RS, -(CH2)xORE, -(CH2)R4R3, -(CH2)C(O)NR4RS, -
(CH2)XN(R#)C(O)RS, -(CH2)xS(0)2NRARS, -(CH2)N(R4)S(0)2RS5, -ZAr, -
(CH2)xS(0)2R5, -(OCH2)xS(0)2RE, -N(R#)S(0)2R6, -N(R*)C(O)RF, -
(CH2)xN(R#)S(0)2R8, -(CH)XN(R#IC(O)RE or ~(CH2)xC(O)alkyl;

R4 and RY may be the same or different and represent H or alky! or R4 and RS

20 together with the atoms to which they are attached form a Cz sazacycloalkane,
Css(2-oxo)azacycloalkane ring or Cs.g polymethylene chain optionally interrupted
by heteroatoms such as O or -NR’.

Zis O, SorNRY,;
RS is alkyl or aryl;

25 R is hydrogen, alkyl or aryl;
mis 1 or2;
nis0, 1,2 or 3;

p and q are independently 0, 1, 2, 3 or 4;
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(RPPOTr (IA) 10 or a pharnaceutically acceptable salt thereof, or a

sol vate thereof, wherein: P is phenyl, naphthyl, quinolinyl or

i soqui nolwoyB/024809 s phenyl or pyridyl; RL and R2 are indepemdaBoloy20sel ect ed
from-H, halo, alkyl, alkoxy, cycloalkyl, aralkyl, aral koxy,

cycl oal kyl al kyl, cycl oal kyl al koxy, -CN, -NO2, -OH, -OCF3, -CF3, 15 -NR4R5,
-S(O) nR6, -S(0) 2NR4R5, -0S(0O) 2R6, -0OS(0O) 2CF3, -Q(CH2) XNR4R5, -C(O) CF3,
-C( O al kylrisACR2@rd3icl oal kyl, -C(Oaral kyl, -C(OAr, -C(O (CH2)xOR6, - -
C(O)(CI—IZ)XI\E@QSI, -Ci(o | koxy, -C(O NR4R5, -(CH2)xC(O) al koxy, -

(CH2) xoc( J Be” - P'ckA , - (CH2) xR4R5, - (CH2) XxC(O) NRARS, -

( CH2) xN( Réy) 5(6D1R, 3: 4TIy 6S( O) 2NRARS, - (CH2) xN(R4) S(O) 2R6, -ZAr, 20

(CH2) xS( O 2R6, -(OC!—IZﬁxS(O).ZRG, -N(R4) S(O) 2R6, -N(R4)C(O R6,. -

( CH2) xN( Rayitl thexpmviso(thabsaisicrmpguopre fermula (biig nete oprineund seledied Rs may
be thessarg{eo,ﬂr different and represent H or alkyl or RA and R5 together
with the atons to which they are attached forma C3_6azacycl oal kane,

C3. 6( 2- oxo)-¢i-phgnylBapyumalidingl p3-phen@sur@apol ynet hyl ene chain optionally

gt o7 e Eonraladhe-d gyt so o S casas " '*

0,1, 2, 3¢ HjuSTopReBN-{RI-US Hetplopbninyiroll R eSS o

6; with the-(pBromophehg)-N4iERE-d(Beuethylphengh)pyrralidin-B-ylgureat a conpound

sel ect@d  \. (2-Bromophenyl)-N-[((R)-1-(3-methylphenyl)pyrrolidin-2-yimethyljurea:
N-(4-Fluorophenyl)-N"-[((S)-1-(3-methylphenyl)pyrrolidin-2-ylmethyi)]urea;
N-(2-Bromophenyl)-N"-[((S)-1-(3-methylphenyl)pyrrolidin-2-ylmethyl)jurea;
N-(4-Fluorophenyl)-N"-[((S)-1-(3-methylphenyl)pyrrolidin-3-yl)]urea;
N-(2-Bromophenyl)-N-[((S)-1-(3-methylphenyl)pyrrolidin-3-yl)Jurea;

15 N-(4-Fluorophenyl)-N-[((R)-1-(3-methylphenyl)pyrrolidin-3-yl)]urea;
N-(4-Fluorophenyl)-N"-[((R)-1-(3-fluorophenyl)]pyrrolidin-3-yl)]urea;
N-(2-Bromophenyl)-N"-[((R)-1-(3-fluorophenyl)pyrrolidin-3-yl)jurea;
N-(1-Naphthyl)-N"-[((R)-1-(3-methylphenyl)pyrrolidin-3-yl)Jurea;
N-(2,3-Dichlorophenyl)-N*-[((R)-1-(3-methylphenyl)pyrrolidin-3-yl)jurea;

20  N-(2-Bromophenyl)-N*-[((S)-1-(3-fluorophenyl)pyrrolidin-3-yl)jurea;
N-(2-Bromophenyl)-N"-[((R)-1-(4-fluoro-3-methylphenyl)pyrrolidin-3-yl)jurea;
N-(2-Bromophenyl)-N"-[((R)-1-(3,4-difluorophenyl!)pyrrolidin-3-yl)Jurea;
N-(2-Bromophenyl)-N-[((R)-1-(3-fluoro-4-methylphenyl)pyrrolidin-3-yl)jurea;
N-(3-Chloro-2-methylphenyl)-N*-[((R)-1-(3-methylphenyl)pyrrolidin-3-yl)Jurea;

25  N-(2,3-Dichlorophenyl)-N"-[((R)-1-(3-methylphenyl)pyrrolidin-3-yl)jurea;
N-(2,5-Dichlorophenyl)-N"-[((R)-1-(3-methylphenyl)pyrrolidin-3-yl)]urea;
N-(2,3-Dichlorophenyl)-N"-[((R)-1-(3-fluorophenyl)pyrrolidin-3-yl)jurea;
N-(2,5-Dichlorophenyl)-N"-[((R)-1-(3-fluorophenyl)pyrrolidin-3-yl)Jurea;
N-(3-Chloro-2-methylphenyl)-N"-[((R)-1-(3-fluorophenyl)pyrrolidin-3-yl)Jurea;

30  N-(3-Chloro-2-methylphenyl)-N-[((R)-1-(3,4-difluorophenyl)pyrrolidin-3-yl)]urea;
N-(2,3-Dichlorophenyl)-N*-[((R)-1-(3,4-difluorophenyl)pyrrolidin-3-yh)jurea;
N-(2,5-Dichlorophenyl)-N"-[((R)-1-(3,4-difluorophenyl)pyrrolidin-3-yl)Jurea;

-49 -



from 1-(1-phenyl-3-pyrrolidinyl)-3-phenyl urea; 10 1 -(1

- phenyl - 3- pyrrolidinyl)-3-(4-nmet hoxyphenyl ) urea;

N- (4- Fl uowopheeshy - N - [ (R) - 1- (( 3- net hyl phenyl ) pyrrol i d i nPETYdBMROIRL) | U
rea; N-(2-Bronophenyl)-N -[((R)-1-(3-nethyl phenyl)pyrrolidin-3-yl)]urea;
N- (2- Bromophenyl )-N -[ ((R) - 1- ( 3- net hyl phenyl ) pyrrolidi n-2-yl net hyl )] urea;
N- (4- Fl uor ophenyl )-N -[((S) - 1- 83 nmet hyl phenyl ) pyrrol i di n- 2-yl metrgyl )] urea;
15 N-(3-Chloro-2-methylphenyl)-N"-[((R)-1 @-ﬂuoro-4-methylphenyl)pyrrolldln
N(Z-Brom@gen ) hl [ ((S)-1-(3-nethyl phenyl)pyrrolidin-2-ylnmethyl)]urea;
N- (4- Fl uor (§/ﬂr N [((S)-1-(3-nethyl phenyl)pyrrolidin-3-yl)]urea;

N- ( 2- Br onoRbera:Dichibrophényl FM-R( Rp 1 {H3IMRBAAYL.methyphend)pyréolidin-B

N-(4-Fl uoroghenyl) N - b y?’ R"g)amgt hyl phengﬂygirrgl)%l n- 3- yll%l)?wr ea;

N- (4- Fl uor ophenyl ) -N [((R) 1- (3 fl uoropheny! )] pyrrolidin-3-yl)]urea; 20

N- ( 2- Brono n o I - ] urea;

N-gl Nasghtgy?)&#\l%p%'%éé%%y%\(a é‘%mr%ﬁ] pélyéﬁﬂﬁiéi“% %%\ rea;

N- (2, 3-Di chl orophenyl )-N-[ ((R) - 1- (3 met hyl phenyl ) pyrrolidin-3-yl)]urea;

N- (2- Bromophenyl )-N -[ ((S)-1-(3-fluorophenyl)pyrrolidin-3-yl)]Jurea;, N (2-B
ronmophenyl )-N -[ ((R)-1- (4-fl uoro- 3- met hyl phen§ ) pyrrolidin-3-yl)]urea; 25
N- (2- Bronmophenyl )-N=[ ((R) - 1- (3, 4-di f| uordphenyl ) pyrrolidi n-3-yl)]urea;

N- ( 2- Br omophenyl ) - N

-[((R)-1-(3-fluoro- 4erret|qylphenyl) 3-yl)]urea;
N- (3- Chl oro- 2-n ) y
[((R-1-(3-ne enyl)pyr(F Ph di | )Jurea; N-(2,3-D chlorophenyl)-N
[((R-1-(3-ne enyd))pyrrolldln -yl )] ureas;
N-(2,5-Di cg ophenyl )-N -[ ((R) - 1- (3-net hyl phenyl)pyrrolidin-3-yl)]urea;
30 N-(2,3 ¢hl orophenyl) N. [((R) 1- (3-fl uorophenyl)pyrrolidin-3-yl)]urea;
N- (2, 5-Di chl orophenyl )-N -[((R)-1-( 3- f(hAlprophenyI )pyrrolidin-3-yl)]urea,;
N-(3 Chl or o- 2- net hyl phenyl ) - N
[((R) -1-(3-fluorophenyl)pyrrolidin-3-yl)]Jurea; -51 WO 03/022809
PCT/
(3 O or 8- BTSSR Fo56RRYIRSal theregt. £ SRYSGHEROT PFSIT:di n- 3-y1) ]
urea, P is phenyl, naphthyl, umolmyl or |soqumolmyl
N- (2, 3-Dichl orop hen 1) I\?—l c(] 1-(3,4 dlfluorophenyl)pyrrolldln3y|)]urea
N- (2, 5 Di c%llépbsnﬂrgflgwlﬂyl
[ ((R)-1- (SREALTR2GFLHASPEN IS it AL 73y L HERAalkyl, alkoxy, cycloalkyl,

aralkyl, aralkoxy, cycloalkylalkyl, cycloalkylalkoxy, -CN, -NO2, -OH, -OCF3, -CF3,
15 -NR4R5, -S(0)R6, -S(0)2NR4R5, -0S(0)9R6, -0S(0)2CF3, -O(CH2)NR4RS,
-C(O)CF3, -C(O)alkyl, -C(O)cycloalkyl, -C(O)aralkyl, -C(O)Ar, -C(O)(CH2),ORS, -
C(O)(CH2)XNR4R5, -C(O)alkoxy, -C(O)NR4RS, -(CH2),C(O)alkoxy, -
(CH2)xOC(O)RS, -(CH2) ORE, -(CH2)R4RS, -(CH2), C(O)NR4RS, -
(CH2)N(RHC(O)RE, -(CH2)xS(0)2NR4R5, -(CH2)N(R4)S(0)2RS, -ZAr, -
20 (CH2)xS(0)2R5, -(OCH2),S(0)2R8, -N(R4)S(0)2R6, -N(R4)C(O)R, -
(CH2)XN(R)S(0)2RE, -(CH2)xN(R)C(O)RB or ~(CH2)xC(O)alky;
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¢azacycloalkane,
Ci.s(2-oxo)azacycloalkane ring or Cs g polymethylene chain optionally interrupted
25 by heteroatoms such as O or —-NR’.
Zis O, S or NRY;
R6 is alkyl or ary!;
R7 is hydrogen, alky! or aryl;
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N (3- Chl oro- 2- net hyl phenyl)-N -[((R)-1-(3-fl uoro-4-nethyl phenyl)pyrrolid
in-3- 5 yl)]urea; and

N- (2, 3- Diwllsneshenyl ) -N -[ ((R) - 1- (3-fl uor o- 4- net hyl phenyPcayeBolosnicn- 3- yl )
Jurea. 3. A conpound of formula (1), as clainmed in claiml1, of fornula
(IB), (RZ) a ONyN--.-- sNNOr r 10 (R)P (IB) or a pharnaceutically
acceptabl e salt thereof, or a solvate thereof, wherein: P is phenyl,

napht hyl , quilsrﬂoblﬁyl or isoquinolinyl; RL and R2 are independently sel ected
from-H, halo ;f\ Jé al koxy, cycl oal kyl, 15 aral kyl, aral koxy,

cycl oal kyl A% g?ér'-”om kyl al koxy, -CN, -NO2, -OH, -OCF3, -CF3, -NR4RS,

-S(O) MR6,  pSind) @ M4 IRRepeRBE2661, 2, 8%@;2C0F3, - O CH2) XNRARS, - C(O) CF3,

-C(Oalkyl, -C(Oc cIoaIkyI -¢(Oaral kyl, -C(OAr, -C(O (CH2)xXOR6, -
C(O)(CHZ)xI\R4R52 Or g O al koxy, -C( O NR4R5, - (CH2)xC(O) al koxy,

CH2) x 2 CH2) xRAR5, - (CH2)xC(O) NR4R5, 20
gngxﬁﬁm%ﬁ%kéﬁiéwx&g)2N??4R5 (CI(—|2)X¥\I(%))S(O)2R6, -ZAr, -
(CH2) xS( O R0, 1,(312), BHr®; 2R6, -N(R4)S(O)2R6 -N(R4) (O R6, -
(CHZ)xN(R4)S(O 2R6, -(CH2)XxN(R4) C(O R6 o (CH2) xC(O al kyl ; ,R4 and R5 may
be the sanWitdt @wqwematmcwape%ﬁtfwa ) gymots CqmPAHAC Relecteshet her
with the a.§ to which they are attached forma C3_6azacycl oal kane, 25

C3. 6(2-oxo)azacycl oal kane ring or C5-8 pol ynethyl ene chain optionally
i nt errupt ed—(1W1dmgt—3+pq&bbdmyB4B@ﬂwerwlﬂraH -NR. Zis O Sor NR7; R6is

| kyl P 2 R7 is h | kyl
:ry%/; %I?qfﬁ @he@yl- -pyrr?c’)/llglnyg%?M r%géhcc%(gp‘\enﬁ)urea 's hydrogen, alkyl or

N-(4-Fluorophenyl)-N'-[(R)-1-((3-methylphenyl)pyrrolidin-2-yimethyl)]urea;
N-(2-Bromophenyl)-N"-[((R)-1-(3-methylphenyl)pyrrolidin-3-yl)jurea;
N-(2-Bromophenyl)-N"-[((R)-1-(3-methylphenyl)pyrrolidin-2-ylmethyl)jurea;
N-(4-Fluorophenyl)-N"-[((S)-1-(3-methylphenyl)pyrrolidin-2-ylmethyl)jurea;

15 N-(2-Bromophenyl)-N-[((S)-1-(3-methylphenyl)pyrrolidin-2-ylmethyl)jurea;
N-(4-Fluorophenyl)-N"-[((S)-1-(3-methylphenyl)pyrrolidin-3-yi)jurea;
N-(2-Bromophenyl)-N"-[((S)-1-(3-methylphenyl)pyrrolidin-3-yl)]urea;
N-(4-Fluorophenyl)-N"-[((R)-1-(3-methylphenyl)pyrrolidin-3-yl)jurea;
N-(4-Fluorophenyl)-N-[((R)-1-(3-fluorophenyl)]pyrrolidin-3-yl)jurea;

20  N-(2-Bromophenyl)-N*-[((R)-1-(3-fluorophenyl)pyrrolidin-3-yl)Jurea;
N-(1-Naphthyl)-N"-[((R)-1-(3-methylphenyl)pyrrolidin-3-yl)jurea;
N-(2,3-Dichlorophenyl)-N*-[((R)-1-(3-methylphenyl)pyrrolidin-3-yl)Jurea;
N-(2-Bromophenyl)-N"-[((S)-1-(3-fluorophenyl)pyrrolidin-3-yl)jurea;
N-(2-Bromophenyl)-N-[((R)-1-(4-fluoro-3-methylphenyl)pyrrolidin-3-yl)Jurea;

25  N-(2-Bromophenyl)-N-{((R)-1-(3,4-difluorophenyl)pyrrolidin-3-yl)Jurea;
N-(2-Bromophenyl)-N*-[((R)-1-(3-fluoro-4-methylphenyl)pyrrolidin-3-yl)jurea;
N-(3-Chloro-2-methylphenyl)-N"-[((R)-1-(3-methylphenyl)pyrrolidin-3-yl)Jurea;
N-(2,3-Dichlorophenyl)-N[((R)-1-(3-methylphenyl)pyrrolidin-3-yh)]jurea;
N-(2,5-Dichlorophenyl)-N*-[((R)-1-(3-methylphenyl)pyrrolidin-3-yl)]urea;

30 N-(2,3-Dichlorophenyl)-N-[((R)-1-(3-fluorophenyl)pyrrolidin-3-yl)jurea;
N-(2,5-Dichlorophenyl)-N“-[((R)-1-(3-fluorophenyl)pyrrolidin-3-yl)jurea;
N-(3-Chloro-2-methylphenyl)-N-[((R)-1-(3-fluorophenyl)pyrrolidin-3-yl)jurea;
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nis0,1,20r3; p and q are independently 0, 1, 2, 3 or 4; 5 risl,20r3; sis
O, 1 or 2, and x is 0, 1, 2, 3, 4, 5 or 6; 4. A conpound of formula (I1B) as
cl ai mred iwoaBa22808, wherein: 10 Rl and R2 are i ndependent IPgTagH08®d from
hal o, hydroxy, al kyl, al koxy, -CF3, - NO2, -CN, -OCF3, am no or nopnho- or

di al kylam no; p and g are independently O, 1 or 2; and r and s are

I ndependently 1 or 2. 15 5. A conpound of fornmula (1), as clained in claim
1, of for rm+(a-ccmm)q-2 methymmnnw)w[gf?m ~(3,4-diflRoydphEein@)pyrwolidin-3-yl)Jurea;

e BTl Sl s o 2

i ndependengl(y, §9I&Wdr86hérﬁ)ﬂ)rl\ﬁ’1§ R)-1413 qtdlﬂM@ro%hléWl)gzﬂdﬁ@WB yl)ﬂ?éa -CN,

- OCF3, am no nono- or |'am no n q are
|ndependenN+(9 @Jlom-Z-metﬁylmhenyl) N2$((R)-|1s(31ﬂumodrntethmherwl)pyrrohd|r1-3er 2; with
t he praqvi s*mjtjhat sal d conmpound of forrmula (IB) is not a conpound sel ect ed
from - '§3% §29809 PCT/ (B02/ 04206 1-(1-phenyl-3-pyrrolidinyl)-3-phenyl
urea; 1- (NR!3eDlchictopbiéyd)-Naj((R)-1(SAU8raBIhethypheRyhpytsirin-3-yl)urea.

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

10 (1B)

or a pharmaceutically acceptable salt thereof, or-a solvate thereof, wherein:
P is phenyl, naphthyl, quinolinyl or isoquinolinyl;
R1 and R?2 are independently selected from —H, halo, alkyl, alkoxy, cycloalkyl,

15 aralkyl, aralkoxy, cycloalkylalkyl, cycloalkylalkoxy, -CN, -NO», -OH, -OCF3, -CF3,
-NR4RS, -S(0),RE, -S(0)oNR4R5, -0S(0)7R6, -0S(0)»CF3, -O(CH2)xNR4R?,
-C(O)CF3, -C(O)alkyl, -C(O)cycloalkyl, -C(O)aralkyl, -C(O)Ar, -C(O)(CH2)ORS, -
C(O)(CH2)xNR4RS5, -C(0)alkoxy, -C(O)NR4RS, -(CH2)xC(O)alkoxy, -
(CH2)xOC(O)RE, -(CH2)ORS, -(CH9)}R4R5, -(CH2),C(O)NRARS, -

20 (CH2)xN(R4)C(O)RE, -(CH2)xS(0)2NRARS, -(CH2)xN(R4)S(O)2RS, -ZAr, -
(CH2)xS(0)2R, -(OCH2)xS(0)2R8, -N(R4)S(0)2R5, -N(R#)C(O)RS, -
(CH2)XN(R#)S(0)2R8, ~(CH2)N(R4)C(O)RE or ~(CH2)xC(O)alkyl;

R4 and R 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 Cz.sazacycloalkane,

25 Cae(2-oxo)azacycloalkane ring or Cs.g polymethylene chain optionally interrupted
by heteroatoms such as O or -NR.

Zis O, S or NRY,;
R6 is alkyl or aryl;
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3- et hyl phenyl ) pyrrolidin-2-yl methyl)]urea;
nmet hyl phenyl ) pyrrolidin-3-yl)]Jurea; 5

3- et hyl phenyl ) pyrrol i di n- 2Pgitrasoaphdosur ea;

(3-met hyl phenyl ) pyrrolidin-2-yl methyl)]urea;

3- nmet hyl phenyl ) pyrrolidin-2- ylnethyl)]urea
(3- net hyl phenyl ) pyrrolidin-3 )] urea;

)Jurea; 10
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I
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)] ur
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(2- Brso qn IC% %II:[((S) 1-(3- quorophenyI)pyrrolldln 3-yl)]
(2- Brom)p enyl [((R)-1-(4-fluoro-3-nethyl phenyl)pyrroli
N- ( 2- BroisdpHleoy2;)and - [ ((R) - 1- (3, 4- di f 1 uor ophenyl ) pyrrol i di
:2)) 5{;)]rm h;py1l)2 y 4[S%R)6 | -(3-fluoro-4-nethyl phenyl)pyrrolid

Chl or o- 2- met hyl phenyl ) -N-[ ((R) - 1- ( 3- net hyl phenyl ) pyrrolidin-3-yl)]urea

Di ¢hl Hregsneeynd ONON[ﬂ(JIR)IB)La% glairoed jn plaémya, whereist i di n- 3 yl )] urea;

%ﬁ‘f’ﬁ* SRR it B oV UMY, 4 i o o

grcmheimtaf 3Namlrlo( &) mdnd-orf dicikyRPRAGY | ) pyrrol i di n- 3 yl )] urea;
| or o- 2- net hyl phenyl )-N - [‘((R 1- (3-fl uorophenyl)pyrrolidin-3-yl)]Jure
5 p and g are mdependently 0, and

] - Chl Orr%l%ggI;@Wd%B@Héfé%ﬂ))\H o[‘ Q( R) - 1- (3, 4-di fl uorophenyl ) pyrrolidin-3-yl)
urea;

N- (2, 3-Di chl orophenyl )-N -[((R)-1-(3, 4-di fl uorophenyl ) pyrrolidin-3-yl)]urea
N- (2, 3501 Ghi Brespmeennd oiormuledy)). as claimed;in claimob I fMWaKiOh i di n-3-yI )] urea

I\I—(3-Ch|oro-2-rrethy| phenyl)-N -[((R)-1-(3-fl uoro-4-net hyl phenyl ) pyrrolidin-

3- yl)]urea; and 30 N-(2,3-D chl oropheqyl)-N

-[((R)-1-(3-fluoro-4-nethyl phenyl)iﬂiz?-&yl)]urea. -54 WO 03/ 022809
q

y
y
3
y
| a
n-3-yl)]urea; 15
| )] urea;
din-3-yl)]Jurea
n-3-yl )] urea;

|
]

N-
N-
I\I-
N—
N-
N-
N-
N-
N-
a,

N-

(
(3-
20
(2,
(2,
(2,
(2,
(3-

2
(3
:

PCT/ GB02/ 04206

H H
N\[(N
@ O
R');

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

(IC)

20 P is phenyl, naphthyl, quinolinyl or isoquinolinyl;
R1and R2 are independently selected from halo, hydroxy, alkyl, alkoxy, -CF3, -
NO2, -CN, -OCF3, amino or mono- or dialkylamino
nis0, 1,2 or3;
p and q are independently 0, 1, 2, 3 or 4;
25 ris1,20r3;and
sis 0, 1or2;
with the proviso that said compound of formula (IB) is not a compound selected

from:
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6. A process for the preparation of a conpound of fornmula (1) or a

phar maceutical ly acceptable salt thereof,
process cwomsiosmsss coupling a conpound of formula (11):
in which RL, P and p are as defined in fornula (1) with a conpound of
(rrr)y: 10 (RR)g P sN B- (CH2)~r (IIl) in which P, R2,

fornmul a

as clained in claim1l1, which
A PRT(GRop/04B6p (1)

n, q,

r and s are as defined in fornula (1) and A and B contain 15 approprlate

functi onal 1-@1®hpslyln&1p¢/l‘r0h¢|leylr)ép@mre’l ufea;eacting together to formthe

o TalReBRes Byl osee el opf BB of “Tormia (1) into

noi ety;
foll ow ng
anot her c

(tii) pre

urea

ONRaLﬂdoﬂfphfeﬂymNé[(R)LH(s rhbtrplmﬁﬁmpmolm -2pyimictinyl)jveagr oup 20
a

paring a salt or sol vat e onpound so_forned. 7.

conpound olN-(2 r@mw(anyl)dv [ﬁ@ﬁaﬁMPWWWVE@%&%ﬂMEF@aIt or soI vat e

55 Vo e DA BT O - R ARG A ey 200stance:

tNqalﬁluommenyaw¢(C$s¢el1t(3cmemlpmm|)pwlmm -2- wmemw)]med in claimi,

phar maceu
for use i

10

15

20

25

30

n the treatnent ophyl a
N-(2-Bromophenyl)-N*-[((S)-1- 3-methy|phenyl)pyrrohd|n-2-ylmethyl)]urea

N-(4-Fluorophenyl)-N*-[((S)-1-(3-methylphenyl)pyrrolidin-3-yl)Jurea;
N-(2-Bromophenyl)-N"-[((S)-1-(3-methylphenyl)pyrrolidin-3-yl)jurea;
N-(4-Fluorophenyl)-N*-[((R)-1-(3-methylphenyl)pyrrolidin-3-yl)Jurea;
N-(4-Fluorophenyl)-N-[((R)-1-(3-fluorophenyl)]pyrrolidin-3-yl)jurea;
N-(2-Bromophenyl)-N-[((R)-1-(3-fluorophenyl)pyrrolidin-3-yl)jurea;
N-(1-Naphthyl)-N"-[((R)-1-(3-methylphenyl)pyrrolidin-3-yl)Jurea;
N-(2,3-Dichlorophenyl)-N"-[((R)-1-(3-methylphenyl)pyrrolidin-3-yl)Jurea;
N-(2-Bromophenyl)-N*-[((S)-1-(3-fluorophenyl)pyrrolidin-3-yl)jurea;
N-(2-Bromophenyl)-N*-[((R)-1-(4-fluoro-3-methylphenyl)pyrrolidin-3-yl)jurea;
N-(2-Bromophenyl)-N-[((R)-1-(3,4-difluorophenyl)pyrrolidin-3-yl)]urea;
N-(2-Bromophenyl)-N"-[((R)-1-(3-fluoro-4-methylphenyl)pyrrolidin-3-yl)jurea;
N-(3-Chloro-2-methylphenyl)}-N-[((R)-1-(3-methylphenyl)pyrrolidin-3-yl)jurea;
N-(2,3-Dichlorophenyl)-N"-[((R)-1-(3-methylphenyl)pyrrolidin-3-yi)jurea;
N-(2,5-Dichlorophenyl)-N-[((R)-1-(3-methylphenyl)pyrrolidin-3-yl)]urea;
N-(2,3-Dichlorophenyl)-N*-[((R)-1-(3-fluorophenyl)pyrrolidin-3-yl)jurea;
N-(2,5-Dichlorophenyl)-N-[((R)-1-(3-fluorophenyl)pyrrolidin-3-yl)jurea;
N-(3-Chloro-2-methylphenyl)-N"-[((R)-1-(3-flucrophenyl)pyrrolidin-3-yl)lurea;
N-(3-Chloro-2-methylphenyl)-N-[((R)-1-(3,4-difluorophenyl)pyrrolidin-3-yl)]urea;
N-(2,3-Dichlorophenyl)-N"-[((R)-1-(3 ,4-difluorophenyl)pyrrolidin-3-yl)jurea;
N-(2,5-Dichlorophenyl)-N"-[((R)-1-(3,4-difluorophenyl)pyrrolidin-3-yl)Jurea;
N-(3-Chloro-2-methylphenyl)—N'-[((R)-1-(3-ﬂuoro—4-methylphenyl)pyfrolidin-3-
yl)]urea; and
N-(2,3-Dichlorophenyl)-N"-[((R)-1-(3-fluoro-4-methylphenyl)pyrrolidin-3-yl)]urea.
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the Disorders of the Invention. 5 9. A conpound of fornmula (1) or a

phar maceutically acceptable salt or solvate thereof, as clained in claim
1, for uswoios/obisestreat ment and/ or prophylaxis of pain. PorT/@gsomeuived for
the treatnent and/or prophylaxis of disorders in which 10 antagoni smof the
Vanilloid (VRL) receptor is beneficial, in mammals including humans, which
conprises admnistering to a mammal in need thereof a therapeutically

ef fecti ve @mAuptocess dorctheyreparation fof amanapgund of formulendyrereceut i cal | y

acceptabl e salt or solvate therepf. 11. hod tding.tq claim il,
wher ei n said p&agg@&gytécaiygcgﬁgtaéfesﬁlé&;ege- fagﬁ?ém?ﬂﬁﬁt%i"ﬂr?.’ gﬁ‘i& The use of
a conpound ofpr&%sf%@néﬂiaes%omiﬁ@%rémﬁswn@afioYmeia:@i able salt or solvate
t hereof in the manufacture of a nedi canent for the treatnment or 20

prophyl axi s of disorders in which antagonismof the Vanilloid (VRI)
receptor is beneficial. 13.A use according ao claim13 wherein said

di sorders are the Disorders of the 1y on. 25 14. A pharnaceuti cal
conposition, which conprises a conmpoulgd

formula (1) or a
pharmaceutically acceptable salt or gOhwat'e thereof, as clained in claiml,
and a pharmaceutical Iy acceptabl e éBr)i er or excipient therefor. 30 -56

(i)

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

Quy:
10

ai)

in which P', R2, n, g, r and 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 moiety;
and thereafter, as necessary, carrying out one or more of the following reactions:
(i) converting one compound of formula (1) into another compound of formula (1);
(i) removing any protecting group;

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

7. A compound of formula (I) or a pharmaceutically acceptable salt or solvate
thereof, as claimed in claim 1, for use as an active therapeutic substance.
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8. A compound of formula (I) or a pharmaceutically acceptable salt or solvate
thereof, as claimed in claim 1, for use in the treatment and/or prophylaxis of

the Disordérs 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

pain.

10. A method for the treatment and/or prophylaxis of disorders in which
antagonism of the Vanilloid (VR1) receptor is beneficial, in mammals including
humans, which comprises administering to a mammal in need thereof a
therapeutically effective amount of a compound of formula (I) or a

pharmaceutically acceptable salt or solvate thereof.

11. A method according to claim 11, wherein said disorders are the Disorders of

the Invention.

12.The use of a compound of formula (I) or a pharmaceutically acceptable salt or
solvate thereof in the manufacture of a medicament for the treatment or
prophylaxis of disorders in which antagonism of the Vanilloid (VR1) receptor is

beneficial.

13.A use according to claim 13 wherein said disorders are the Disorders of the

invention.
14. A pharmaceutical composition, which comprises a compound of formula () or

a pharmaceutically acceptable salt or solvate thereof, as claimed in claim 1,

and a pharmaceutically acceptable carrier or excipient therefor.’
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