| 6 MAR 2006 WO 03/022809 PCT/ 02/ 04206 NOVEL COVPOUNDS Thi s invention

rel ates to novel conpounds, especially urea derivatives, 5 having

phar macol ogi cal activity, processes for their preparation, to conpbgMiR dlis
containing themand to their use in nedicine, especially in the treatnent of

{nat “ar o VAR or i Sou by the precence of a vani| |yl TarRYHAy oo

3- met hoxybenzyl) group or a 10 functionally equivalent group. Vanilloid
Receptor (VR-1), whose function is nodul ated by such conpounds, has been

wi dely studied and is extensi NOVEL COMPOWNDSY Szal |l asi and Bl unberg (The

Aneri can Soci ety for Pharnmacol ogy an perinmental Therapeutics, 1999, Vol.
51, No. 2.). A wide variety of Vanilloid conpounds of different structures
are knowmn 15 in the art, for exanple those disclosed in European Patent
Application Nunbers, EP 0 347 000 and EP 0 401903, UK Patent Application
Nunber GB 222a3isSinventibnl netatestatnovaldonifmueads, espptialypvrieaderifativescat i on Nunber

vy 115 ahR i sEo Lol B <S3ATRF i HhesitBl b SoBEREBAR O
8- net hyl - bbriléiﬁi'h? ltiyém Gno @b et iisédn Witididihe, £spétialiyah egedtment éfhe pepper pl ant,

capsazepi ne (Tefrahedron, 53, 1997, 4791) and olvanil or -
N (4- hydr'@ipusdigerdeskybenzyl ) ol eami de (J. Med. Chem, 36, 1993, 2595). US

Pat ent Nunber S’VgHﬁoiﬁs% 4aEf§95@uf‘ @!%‘ﬁ%ﬁ‘#@%@ﬁ?ﬁ“mﬁﬁm@ a series of

3- Urei dopyrrolidines that "are sal gesic, central nervous 25
system achargoperisied by dherpresengs of aaanillyli (4ihgdroxi Banaethpgbentd) grpgrorfa cal | y

di scl he, ad -(1-ph | -.3- i, di.oyl.) - 3-ph | d

L (5 Bhentncisnafleitiialent aiiet Salofdidtbpiop R ioss WegRtis Vel y

| nt er nat | Bdkiatéd %hckﬁ@@hb@tﬁds?ﬁés bé%%bﬁﬂ@ﬁ&ﬁ:ﬁ%d'ﬂhﬂﬁ?éﬁe“@évl%?ﬂp WO
02/ 16317, WO 02/ 16318 and WD 02116319 each disclose certain vanilloid 30

recept or gMewgehy Szgliashand Bmbers €'hed\nierisan Begiefciar Phamacelegy 88d associ at ed
W th Experimental Therapeutics, 1999, Vol. 51, No. 2.).

A wide variety of Vanilioid compounds of different structures are known
15 inthe ar, for example those disclosed in European Patent Application Numbers,
EP 0347 000 and EP 0 401 903, UK Patent Application Number GB 2226313
and international Patent Application, Publication Number WO 92/09285.
Particularly notabie examples of vanilloid compounds or vanilloid receptor
modulators are capsaicin or trans 8-methyl-N-vaniliyl-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-pyrrolidiny!)-3-phenyl urea and 1-(1-phenyl-3-
pyrrolidiny!)-3-(4-methoxyphenyt)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 vanilioid receptor.



the activity of the vanilloid receptor. 16 MAR 2005 WD 03/022809

PCT/ GBBQ2/ 04206 Co- pending I nternational Patent Application Nunber

PCT/ EPO2/ 04802 discloses a series of urea derivatives and their useman 7hfe
treatnment of diseases associated with the activity of the vanilloid

recept or . bfdhng to a first aspect of the present ipg.ﬁ&hbﬂaz 6l here is
provi ded a conpound of forrmula (i), (1) or a pharnmaceutically

acceptabl e salt thereof, or a solvate thereof, wherein: 10 P and P are

i ndependently selected fromaryl and heteroaryl; Rl and R2 are independently
sel ect ed from Eéipehding Intetrajibnal atent Appligativn Number PCI/EPRZI04802 al koxy,

| oal kyl.al kyl , | oa kyl al koxy, -CON. -N02, -OH, -OCF3,. -CF3, -NR4RS,
S o e dBapksRARRES O uika Spvalves aed Beiees i I leaTRREDTdiSRaseE, O s
-(Oal kyEsscrcﬁQéaﬂlé?'lﬁé‘%(étivﬂygﬁtﬂb%ﬁﬁl&ﬁ'mcepﬂrp)Ar1 -C(O (CH2) xORr 3, - 15
C( O (CH2) XNRAR5, - C( O) al koxy, -C(O) NRARS. - ( CH2) xC(O) al kOxY,  (CH2) xOC( O) R,
-(CH2)), OR6, -Acapding rumbrst asimet pkbe@resenkisventignCHEr iy PrYidedaRs,
- (CH2) xS - (CHR)XN( R4) S(0) 2R6, -Zk, - (CH2)xS(0)2R6.
EG:H)Z x(s?%ﬁgjgéﬁs‘?fﬁ?@'j@@)(z%? (N% R4) C(O) R6, -((CH)Z;(X(N(?M) S( 0) 2R,
-(CH2) XN(R4) C(O R6 or -(CH2)xC(O al kyl; 20 R4 and R5 nmay be the sane or

different and represent H or alkyl or R4 ang R5 together with the atons to
whi ch they are attached form a C3. 6azacycl®akk8ne, C3-6(2-0x0)azacydoal kane

ring or C' polynethyl ene chain optiong Interrupted 7 by heteroatons such
as 0or -NR Zis 0, Sor NR7; 25 R6 yl or aryl; R7 is hydrogen, alkyl
or aryl; rnis | Hr2;, H

N N g N

Y e

o r
(R
(1)

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

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

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

aralkyl, aralkoxy, cycloatkylalkyl, cycloatkylalkoxy, -CN, -NOg, -OH, -OCF 3, -CF3,
-NR4R5, -5(0)mRB, -S(0)2NR4R5, -08(0)2R6, -05(0)2CF3, -O(CH2)NR4R5,
-C(O)CF3, -C(O)alkyl, -C(O)cycloaikyl, -C(O)aralkyt, -C(O)Ar, -C(O)CH2)ORS, -

15  C(O)CH2)xNR4RS5, -C(O)alkoxy, -C(OJNR4R5, -(CH2)C(O)alkoxy, -
(CH2)OC(OIRE, (CH2)ORS, -(CHo)IRARS, -(CH2 ) C(O)NRARS, -
(CH2)NRHC(OIRG, -(CH2)S(0)2NRARS, -{CH2) N(RHS(0)oRE, -ZA, -
(CH2)xS(O)2R5, -(0CH2)xS(0)2RS, -N(R4)S(0)2RE, -N(R4)C(O)RE, -
(CH2)XN(R)S(0)2RE, (CH2)N(R4IC(O)RE or —(CH2)C(O)alkyl;

20 R%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 Cj.sazacycloalkane,
Cas(2-0x0)azacycloalkane ring or Css polymethylene chain optionally interrupted
by heteroatoms such as O or —NR'.

Zis 0, S or NR7;

25 RS is alkyl or any);

R7 is hydrogen, alkyl or aryl;
mis1or2;
nis0,1,20r3



nis 0, 1, 2 or 3; 2 W 03/022809 PCTI GB02/ 04206 p and q are independently
0O, 1, 2, 3 or 4, risl,2or3; sis 4,1 o0r 2; and xis 0, 1, 2, 3, 4, 5 or 6; S
with the provi so that said conpound of for mul a (1) is not a conpouq%,mﬁzmw
selected from 1-(1-phenyl-3-pyrrolidinyl)-3-phenyl urea; 1

- (1- phenyho G@wes o i di nyi ) - 3- (4- met hoxyphenyi ) u rea; per/cBoo4205
N-(4- Fl uorophenyl)-N -[(Ry-i -((3-methyl phenyl)pyrrolid in-2-ylnmethyl)]u
rea; 10 NV (2- Brom)phenyl) N[ ((R) -1-(3-nethyl phenyl)pyrrol i di n-3-yl)]ureas;
N (2- Bromophenyl )-N-[((R)-1-(3-nmethyi phenyl)pyrrolidin-2-ylnmethyl)]urea;
N- (4- FuuoD@pﬁGr%fe)ndﬂpgmeI)ﬂyﬂ»(132.r1330h§/I phenyi ) pyrrolidin-2-yl met hyl )] urea;
N-(2- Bronplg egry?l N =[((S]-1-(3-nethyl pheny!)pyrrolidin-2-ylnethyl)]urea;
N- (4- Fl uor oph } N[((S)-1-(3-nethyl phenyl)pyrrolidin-3-yl}]urea; 15

in-

N (2- Brorrp[ﬁ‘@ﬁydr}z-hhd[((S) 1- (3- net hyl phenyl ) pyrrol i di yl)Jurea; N
(4-Fl uorophenylé N-[%(R) 1- (3- net hyl phenyl ) pyrrolidin-3-yl)]urea;
N- ( 4- Fl uo¥ MGG R) -1 - (3-Fluorophenyl )] pyrrolidin-3-yi)]urea;

2-B e N(1

Neaphihy -IEIGIPgﬁIﬁI- P R pORBLRIAIE DRBES ttpfocidedaagiee:

N- ( 2, 3- Di teéhor ophenyl y-N -[ ((R) - 1- (3 rrethylphenyl)pyrrolldln 3-yl)]urea; N
2-B 3. f I I iidin-3-yl S\

(2- Br omop e MRS rEIRAE S EOM SR ot byl phenyl ) pyr ol i di n- 30 1)] urea; N
2-B gl I l'idin-3-yl ;

(N-(Zr gpgm:%/m‘m ytr6fdin )-3-'%4@13](1:1%13?@4_? - Premt%yh )pK;LSI I)p;{Pr ol ?/dl) ]nugesl )] urea;

25 N-(3- A (IﬁIWhﬁévlm ﬁéﬁyﬁ%‘)-mqthylphenyl) yrrolldln-Z-yImethyl)urea

{4 LSS St .0 ) 1

5- Di chl or Kg2-BnyrpHény R/ {(3-mathyighentybpyrtoidine2-gimathyiidres] )] ur ea;
N-(4-Fluorophenyl}-N-[((S}-1-(3-methylphenyl)pyrolidin-2-ylmethyl)jurea;
N-(2-Bromophenyl}-N*-[{(S)-1-(3-methylpheny)pyrrolidin-2-yimethyf)jurea;
N-(4-Fluorophenyl)}-N*-{{(S)-1-(3-methyiphenyl)pyrrolidin-3-yl)Jurea;

15 N-(2-Bromophenyl}-N-[({S}-1-(3-methylphenyl)pyrrolidin-3-yh)jurea;
N-(4-Fluorophenyl)-N"-[{{R)-1-(3-methylphenyl)pyrrolidin-3-y)jurea;
N-(4-Fluoropheny!)-N"[({R)-1-{3-fluorophenyl))pyrrolidin-3-y))jurea;
N-(2-Bromophenyl)-N"[{(R)-1-{3-fluorophenyt)pyrrolidin-3-yl)Jurea;
N-(1-NaphthyI)-N'-[((R)—1-(3-methyIphenyI)pyrr0lidin-3-yI)]urea;

20 N-(2,3-Dichlorophenyl}-N"-[{(R)-1-(3-methylphenyl)pyrrolidin-3-yl)]urea;
N-(2-Bromophenyl)-N"-[{{S)}-1-(3-flucrophenyl)pyrrolidin-3-yl}jurea;
N-(2-Bromophenyl)-N"{({R)-1-(4-flucro-3-methylphenyl)pyrrolidin-3-yl)jurea;
N-(2-Bromophenyl}-N"-[({R)-1-(3,4-diflucrophenyl)pyrrolidin-3-yi)jurea;
N-(2-Bromopheny!)-N-[({(R)-1-{3-luoro-4-methylphenyl)pyrrolidin-3-yi)jurea;

25  N-(3-Chloro-2-methylphenyl}-N-[((R}-1-(3-methylphenyl)pyrrolidin-3-y)jurea;
N-(2,3-Dichlorophenyt)-N-{{(R)-1-(3-methylphenyl)pyrrolidin-3-yl)jurea;
N-(2,5-Dichlorophenyl)-N-[{{R)-1-(3-methylphenyl)pyrrolidin-3-yl)Jurea;
N-(2,3-Dichlorophenyl)-N-[((R)-1-{3-flucrophenyl}pyrrolidin-3-yi)jurea;
N-(2,5-Dichlorophenyl)-N-[((R)-1-(3-lucrophenyl)pyrrolidin-3-yl)jurea;

30 N-(3-Chloro-2-methylphenyl)-N"-[{(R)-1-(3-fluorophenyl)pyrrolidin-3-yi)jurea;
N-(3-Chioro-2-methylphenyl)}-N-[{(R)-1-(3,4-difluorophenyl)pyrrofidin-3-yi)jurea;
N-(2,3-Dichlorophenyl}-N-[{(R)-1-(3,4-difluorophenyl)pyrrolidin-3-yl)jurea;

2-
2-
3-
3-

-3-



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

N- (2, 5-Di chl or ophenyl } - N-[((R)-l-(3 fl uor ophenyl ) pyrrolidin- 3- yI)]urea 30
N- ( 3- Chl or o- 2- et hyl phenyl )-N-[ ((R)-1-(3-fl uorophenyl ) pyrrolidin-3 th

N (3- Chl oro- 2-net hyl phenyl)-N-[((R-1-(3, 4- drfluorophenyl)pyrrolrdr - -y|
)] urea;

N (2, 3 D PS8 henyl ) - N - [ ((R)-1- (3, 4- di f 1 uor ophenyl Y pgr Fol4 dn- 3-yf) ] ur ea:

16 W2 aM -3 16 MARi WO 03(022809 PCTI GB02/ 04206 N-(2,5- D| chl or ophenyl ) -
N[((R)-1-(3,4-difluorophenyl)pyrrolidin-3-yl)]urea;
N- ( 3- Chl oNQQ,S-[NEth;dplhbﬂYI)LN)-E(QR)J -(3, 4-drﬂuoropheny|)pyrrohdrn-3-yl)]urea

[Z(gR)Dr (1: 33%0 ﬂmyfﬂh ﬁ;g’n%@'% dwm%thylpbﬁ&‘rea 'ﬁﬂ?‘?‘gT i di n 3-yl)lure

a 5 Su'tﬁﬁu @nd P are independently selected from phenyl and

het er oar In a preferred aspect of the present invention there is provided
a subset Nf(2 3cdicplonnphisngd J-N-(iF-B-fluoro-4enethyphenydpyiralidin-3¢)hBear a
pharngﬁeutrcally acceptabl e salt thereof, or a solvate thereof, wherein: P
i's ph napht hyl , quinolinyl or |soqurnolinyl P' is phenyl or pyridyl;
Rl and R2 are smdsrperndaatﬁ' gresinti@saridnily sutectéll b ghengd &nd hetedolapiy ,

cycl oal kyl aralkyl ararkoxy cycl oal kyl al kyl , cycl oal kyl al koxy, -CN,

-N02, -OH, -OCF3, - 20 -NRAR5, -S(O nR6, -S(O 2NR4R5, -0OS(O) 2Re6,

928 R %fﬁ”% Ry P ordsen b Pere S prpdifeda SRl
C( 0 NR4RSMpauass ok foropta (laowprmulama.) xOC(O) R6, - (CH2)xOR6, - (CH2) xR4RS5,
- CHZ§@<<C( O NRAR5, - (CH2) xN(R4) C(O) R6, - ( CH2) xS( 0) 2NR4RS,

- (CH2)XN(R4) S(O) 2R6, -ZAr, 25 (CH2)xS(O) 2R6, - (OCH2) xS(0) 2R,
-N(R4) S(0) 2R6., -N(R4)C(OR6, -
{R),
N

(1A)

15 or a pharmaceutically acceptable salt thereof, or a solvate thereof, wherein:
P is phenyl, naphthyt, quinolinyl or isoquinolinyi;
P' is pheny! or pyridyl;
R1 and R2 are independently selected from —H, halo, alkyl, alkoxy, cycloalky!,
aralkyl, aralkoxy, cycloalkylalkyl, cycloalkylalkoxy, -CN, -NO3, -OH, -OCF3, -CF3,
20 -NR4R5, -5(0)mR6, -S(0)2NRIRS, -08(0)RE, -08(0)sCF3, -O(CH2)yNRARS,
-C(O)CF3, -C(O)alky!, -C(O)cycloalkyl, -C(O)aralkyl, -C{O)Ar, -C(O)CH2)ORS, -
C(O)(CH2)NR4RS5, -C(O)alkoxy, -C(OINRARS, -(CH2),C(OYalkoxy, -
(CH2)} OC(O)RE, (CH2)ORB, -(CHo)RARS, {CHo)C(OINRARS, -
(CH2NRHC(O)RE, ~(CH2),S(0)2NR4R3, -(CHo ) N(R4)S(O)2RS, -ZAr, -
25 (CH2)xS(0)2RE, -{(OCH2)S(0)2RE, -N(RH)S(0)2RE, -N(RH)C(O)RS, -
(CH2)N(RH)S(0)2RE, -(CHN(R)C(O)RE or ~(CH2)C(O)alky;
R4 and RS may be the same or different and represent H or alky! or R4 and RS
together with the atoms to which they are attached form a Czsazacycloalkane,
-4-



( CH2) xN(

R4) S( O) 2R6,

the sanme or different and represent H or alkyl or RA and R5 together with
the atons to which they are attached forma Crazacydoal kane, -4 1]%%3[}[?6006
WO 03/ 022809 PCTI GB02/ 04206 Cm( 2- oxo)azacycfoal kane ring or C$..8 '

pol ynet hyl ene chain optionally interrupted by heteroatons such as 0 or

-NR7.  Zi 9@ 3085037 ;

is 1 or

1- (1- phe
N- (4-Fl u

N-(2-Bro
N-(4-Flu
20 N-(2-

[((S)-1-
(4-Fl uor

R6 is alkyl or aryl; S R7 is hydrogencealolaes or aryl;

2; nisO 1,20r3; p and q are independently 0, 1, 2, 3 or 4;
risl,2or3; 10 s is O, 1or 2; and xis0,1.2,3,4,50r6; wth the proviso that
sai d conmpound of formula ) I's not a conpound selected from

1-(1- phen%(%ﬂm)azawcmarﬂsanﬁ rmgmw&wpolyrr@éhﬂq@ chain optionally interrupted

nw % rﬁ%% 0? et hoxyphenyl ) ur ea;
orop enyi (3-net hyl pheny! ) pyrrolidin-2-yl nethyl)]urea;
N- ( 2- Br onBsh@n§ ok NR7} ((R) - 1- ( 3- net hyl phenyl )pyrrol idin-3-yl)]urea;

gﬁgﬁé@%ﬁ%gﬁﬁ) 1- (3- et hyl phenyl ) pyrrolidin-2-yl nmethyl)]urea;

[ ((S)-1-(3-nethyl phenyl)pyrrolidin-2-ylnmethyl)]u rea;

Br®j réged, htk or[ S)-1-(3-methyl phenyl)pyrroi id
I n-2- ylnethy urea,
[ ((S}-1- (B-$BORYl phenyl )pyrrol i din-3-yl)]Jurea; N (2-Bronopheny) N

(3 sr’ﬁat"h?loﬁlgenyl ypyrrolidin-3-yl)]Jurea;, N

op enyr [

uuorophenyl )-N

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

N- ( 4- Fl uop apthqmyé indeperddritly 0, (,32,f3 orat;ophenyl )] pyrrol idi n-3-yl}]urea;

10

15

20

25

30

ris1,2or3:;
sis0,1or2;and

xi50,1,2,3,4,50r6;
with the proviso that said compound of formula (IA) is not a compound selected

from:

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

1-{1-phenyl-3-pyrrolidinyl}-3~{4-methoxyphenyl)urea;
N-(4-Fluorophenyl)-N-[(R}-1-{(3-methylphenyi)pyrrolidin-2-yimethyl)]urea;
N-(2-Bromophenyl}N"-{{{R)-1-(3-methylphenyl)pyrrolidin-3-yl)lurea;
N-(2-Bromophenyl}-N"[((R)-1-(3-methyiphenyl)pyrrolidin-2-yimethyl)jurea;
N-(4-Fluorophenyl}-N*-[{(S)-1-(3-methylphenyl)pyrrolidin-2-yimethyl)]urea;
N-(2-Bromophenyl}-N-[((S)-1-(3-methylphenyl)pyrrolidin-2-yimethyl)]urea;
N-(4-Fluorophenyl)}-N"-[((S}-1-(3-methyiphenyl)pyrrolidin-3-yl)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;
N-(2-Bromophenyl}-N"-[{{R)-1-(3-flucrophenyl)pyrrolidin-3-yi)]urea;

N-(1-Naphthyl)-N~

[((R)-1-(3-methylphenyl)pyrrolidin-3-yi)lurea;

N-(2,3-Dichlorophenyl}-N-[{(R)-1-(3-methylphenyl)pyrrolidin-3-yi)jurea,
N-(2-Bromopheny!)-N"-{({S}-1-(3-fluorophenyl)pyrrolidin-3-yt)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-methylphenyi)pyrrolidin-3-yf)jurea;
N-(3-Chloro-2-methylphenyl)}-N-{((R})-1-(3-methylphenyl}pyrrolidin-3-yi)Jurea;
N-(2,3-Dichlorophenyf}-N"-[{(R)-1-(3-methylphenyl)pyrrolidin-3-yl)]urea;

-5.

- (CH2) XN(R4) C(O)R6 or -(CH2)xC(O al kyl; R4 and R5 may be

m



25 N-(2-Bronophenyl )-N-[ ((R)-1-(3-fluorophenyl)pyrrolidin-3-yl)Jurea; N (1
-Napht hyl } - N=[ (( R} - 1- ( 3- net hyl phenyl ) pyrrolidin-3-yl)]urea,;
N-(2,3-Dichloroph enyl)-N -[((R}-1-(3-met hyl phenyl)pyrrol id in-31gMRuiitea;
N- (2- Bromophenyl )-N [ ((S}-1-(3-fluorophenyl)pyrrolidin-3-yf)Jurea; N-(2-B
r omophenylg gyl (R) - 1- (4-f 1 uor o- 3- met hyl phenyl ) pyrr ol péfichRnsny! 1] urea;

30 N-(2-B ronophenyl }-N [((R) 1- (3, 4-di fluorophenyl)pyrrolidin-3-yl)]urea;

N- (2-B ronophenyl)-N =[ ((14}-1-(3-fl uoro-4-nmnet hyl phenyl ) pyrrolidin-3-yf )]Ju
rea; N
( SE Cnl or pw(-zcﬁenro;-lquy»-[mmm-m(s-me(tﬁfwneltdmnnwrmdwswllur?  di o f’) ]yi )] urea;

, 3- MM (0 nyl) - (R 1-(3- e i di n- urea; -
15 MAR 20 W%%%&@%&é Bﬁ'?@gg’ﬁﬁf’ éld)mpﬁwﬁ B Bhenyl ¥N
[((R)-1- (:w D%I&WWJ[«R}-WMU Phémpmna.ﬂa(ﬁnﬁeg chl orophenyl) - N

[((R-1]- uor ophenyl rrol1din-3-
(2,5-D chIN-)(r Sclphiorey2 WMR’(W'W"([@RH @WQWWWWWlmﬁrWIL[{G@.t )] urea;

N- (3- Gl o o2 ik Y RS iy ALY 3 4 o RPN EIRYA- i Lfesdt - 3- V!

)Jurea; 5

N-(3- Chl ON223-DithitrdpHeawHN -{RRE ({3x difiuotophettiipyratidintaplljeayr rol i di n-3-yl } ] u

rea,

(2,3-Di CEWO?JQ@HW‘?PWW«@'Q@ ﬂWlWQRf\eBHW'S"By}'MF?eér n- 3- IyI )Jurea; N
(3. cnlor of SR e bl A R R B B Y e 2
yl)j urea; ydloceaji@ndl (2, 3- Di chl orophenyl) N .
phenyitd oDt PifiorenbalR RN MiHiRek melyingpitpperianhaigeal © ' ©

5-

quinolinyl, 7-qui noI i nyl or 5-isoqui noI inyl. Preferably, P is phenyl or 5-
i soqui nol i nyI 15 Suitably, P is phenyl. Suitably, P is Byrl dyl. Suitably,
Rl is halo, cﬁ!atabiy.a’llﬁphenyhr@ﬂ@haﬁhqrIscmymiOBnyu Weire suitanlpPds phérhvo, - CF3,

met hyl or g tq‘ﬁg—fo]l{&allb'r-bum Iops-ls% m%ﬁp fera W?ﬁsgﬂiﬁﬁ%rge the same or

different.
isoquinolinyl.

15 Suitably, P' is phenyl. Suitably, P' is pyridyt.

Suitably, R1 is halo, -CF3 or alkyl. Preferably, R is fluoro, chioro, bromo,
-CF3, methyl or terf-butyl.

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

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

20 Suitably, mis 1.

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

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

Suitably, q is 1 or 2. Preferably, g is 1.

25 Suitably, x is 1, 2 or 3.

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

When q is 2, particularly preferred examples of RZ are 3,4-difluoro, 3-
fluoro-4-methyl, 3-methyl-4-fluoro, 3-chloro-S-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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20 Suitably, mis 1. Suitably, nis O or 1. Preferably, nis 0. Suitably, R2
Is hal o, alkyl, alkoxy, -CN or -CF3. Preferably, R2 is fluoro, chloro,
brono, nethyl, Ove or CF3. Suitably, q is | or 2. Preferably, q i35Msp %
Suitably, xis 1, 2 or 3. When g is 2 or 3 the groups R2 may be the sane or
differen Is 2, particularly preferred exanple e

3,4-difl hv(?r(}é\?&%?ﬁfl uor o-4-net hyl, 3-nethyl-4-fl uoro, §C19EBB%42%
3-chloro-5-trifluoromethyl, 3-cyano-5- trifluoronethyl and
3-cyano-6-trlfluoronethyl. 30 Suitably, r and s have val ues such that they
define a 4.- 7 nenbered ring. Preferably, r and s have val ues such that
they define a 5 or 6 nenbered ring. Most preferably r and s have val ues
such that they define a 5 nenbered ring. -6 16 MAR 2006 WD 031022809

PCT/ GB02/ 0420 ' resent

I nventi on, th?}@@ﬂﬁﬁﬂﬁgﬁpﬁiﬁsﬁ g@fg%%g%ggggﬁgémﬂ'r&n% aE( 1), of
formul a (pByided a(sBbset of tBmpounds plfarmuia €i)tdf deviufa dByept abl e salt thereof, or
a solvate thereof, wherein: P is phenyl, naphthyl, quinolinyl or

i soquiholinyl; 10 Rl and R2 are independently selected from-H, halo, alkyl,
al koxy, cycloal kyl, aral kyl, aralk cycl oal kyl al kyt, cycl oal kyl al koxy,
-CN, -N02, -OH, -OCF3, -CF3, -S540 MR6, -S(O) 2NR4R5, -03(0O) 2R6,
-0S(0) 2CF3, - O( CH2) xNR4RS, 2Bl al kyl, -C(O cycl oal kyl ,

-C(Oaral kyl, -C(Q,Ar, " B, - C(O (CH2) xNR4R5, -C(O) al koxy,

- C(O) NR4RS, 2 15 (CH2) xOC(O) R6, -(CH2)xOR6, -(CH2)XxR4RS5,

- (CH2) XC( O S YCH2) xNOR4) C{ O R6, - ( CH2) xS( O) 2NR4RS,
- (CH2) xN( R4) o ZAT, Ve
R, (B)

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

10 R1and R? are independently selected from —H, halo, alkyl, alkoxy, cycloalkyl,
aralkyl, aralkoxy, cycloalkylalkyl, cycloalkylalkoxy, -CN, -NO2, -OH, -OCF3, -CF3,
-NR4RS, -5(0)mRE, -S(0)NRIRS, -05(0)oR86, -08(0)oCF3, -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),NR4RS5, -C(O)alkoxy, -C(OINRARS, -(CH2),C(O)alkoxy, -

15 (CHo)OC(O)RS, -(CH2)ORE, -(CHo)R4RS, (CH2),C(O)NRIRS, -

(CHo) N(RHC(O)RB, -{CH2)S(0)NR4RS, -(CH)WN(RNS(O)RS, -ZAr, -
(CH2)xS(0)2RS, (OCHZ)xS(0)2R5, -N(R4)S(0)2R5, -N(R4)C(O)RS, -
(CH2)N(R%)S(0)2RS, (CH2)xN(R4)C(O)RE or ~(CH)xC(O)alkyl;

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

20 together with the atoms to which they are attached form a Cagazacycloalkans,
Ca.s(2-ox0)azacycloalkane ring or Cs3 polymethylene chain optionally interrupted
by heteroatoms such as O or -NR'.

Zis 0,5 orNRY;
R6 is alkyl or aryl;

25 R is hydrogen, alkyl or aryl;
mis1or2;
nis0,1,20r3,

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



(CH2) xS(O) 2R6, -(OCH2)xS(O) 2R6, -N(R4)S(O 2R6, -N(R4)C(O R6, -

(CH2) XxN(R4) S(O 2R6, -(CH2)XN(R4)C(O R6 or -(CH2)xC(O al kyl; R4 and R5 nay be
the sane or different and represent Hor alkyl or R4 and R5 20 tq%%ﬂ‘lﬂ%[}ﬁ
with the atons to which they are attached form a Crazacydoal kane,

Ca. s( 2- oy® @aasyc! oal kane ring or C' pol ynet hyl ene chap@r@ideang! | Yy
interrupted by heteroatons such as O or -NR. Zis O 5 or NR7; R6 is

al kyl or aryl; 25 R7 is hydrogen, alkyl or aryl; rnis 1 or 2; nisQ
1,20r3; p and q are independently 0, 1, 2, 3 or 4; -7 15 MAR 2006 WO

03/ 022809 f RCT/23BGR/ 04206 risl,2o0r3; s is 0, 1or 2; and x is 0, 1, 2, 3,4,
5 or-6. Sgl%ﬂﬁb{ sz s hal o, hydroxy, alkyl, alkoxy, -CF3, -NO2, -CN,

- OCF3, ho~of' mono- or dial kylam no. Preferably, Rl is halo, -CF3 or
al kyl . Moixds om@‘ewﬁmam is bromo, chloro, fluoro, -CF3, net hyI or

tent - bm;lm S W?M81 ,h'«'flm E?Qr@w#%%%wabik‘am“!ﬁl'% soﬁgFB aI kyI - CN,

al koxys - GMindPbr mon%c?or dDéll?,ﬁﬁﬁﬁ@ Wrofaratihs F!drsewabo cﬂ:# paukgl wesre, methyl, - Ove
or -CF3; 10 SuitablLy, p and q are I ndependentl and Swtably, r

and s are Pi’&f@l’@bb’nﬂénﬁ bmmo @hlozo flugr, +Gl ,ynetiaylsor IGIY-QUM 3. Conpounds of
Exanpl o nunber S4B R Rais, RURE o 3eRY. 28R ealdE AP SOCRsc™ 15 1 1 abi e
| bel ow) amighor mesEWridizikylaminor Fpsfekdbly, R it halo| atkgl, wikbry -CNeoeof .
CF3. Preferably, R2 is bromo, chloro, fluoro, methyl, -OMe or -CF3;
10 Suitably, p and q are independently 0, 1 or 2; and
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 (presentsd
* 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 {IC),

N
(T
o
R');

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

(i)
20

P is phenyl, naphthyl, quinolinyt or isoquinolinyl;
R*Y and R2 are independently selected from halo, hydroxy, aikyl, alkoxy, -CF3, -
NO2, -CN, -OCF3, amino or mono- or dialkylamino
25 nis0,1,20r3;
p and q are independently 0, 1, 2, 3 or 4,
ris1,2or3; and
sis0,1o0r2;



According to a further aspect of the present invention, there is provided a
subset of conpounds of fornmula (I), of forrmula (1C, 20 or a
pharmaceutically acceptable salt thereof, or a solvate thereof, wherein:
i s phenyl, naphthyl, quinolinyl or isoquinolinyl: RL and R2 are |bMAR 29[15
I ndependent|ly sel ected from hal o, hydroxy, alkyl, alkoxy, -CF3, - NO2, -CN,
- OCF3, amigwm/emonono- or di al kyl am no 25 ni sO, 1, 2or 3; pr/épékid208r €
i ndependently 0, 1, 2, 3 or 4, r is 1, 2 or 3; and sis 0, 1 or 2; 8 16 MAR
21106 WD 03/022809 PCT/ GB02/ 04206 with the proviso that said conmpound of
formula (1) is not a conmpound selected from
1- ( 1- phenitb theygrowispithat said) cosnpavad\af fermata (1) is not a compound seiected
1-(1- phen%r-nS pyrrotidinyl)-3-(4-nmet hoxyphenyl)urea; 5
N- (4- Fl uor ophenyl ) -N-[ (R) - 1- (( 3- met hyi phenyl ) pyrroli di n-2-yl net hyl )) ur ea;
N- ( 2- Br o phiryl-3NpyriclidiRyD-B-henykeares] phenyl ) pyrrolidin-3-yl}Jurea; N
(2- Bronmoph 3, e en rrolidin-2-yl methyl)]urea;
N-(4- Fl uoﬂgb%béﬂ}ﬁl)?’ Wé@yl (ﬂ:{"#ggﬂf})’lh %W) pyrrolidin-2-yl nethyl)]urea;
N (2- Bsorrpnhmwdrbpn%nﬁ)w )1f-§(3ﬂmhwhéﬂwayﬂrduaw mtmah? Mdrest met hyi ) ] ur ea;

|

10 N-(4-Fl h 3" et by ph di n- 3-yl N
(2- Br orop A RN R ey Bhemy YT ooree. y ) our 2l

(N4( IA—:I Eggghﬂe@ﬁwé\wﬂ’g{[ﬁpﬁégf uo&@%@@pﬁl yrrﬁh%ﬂkﬁfg H%J;Je;;ea’ §
N- ( 2- Br omBeFiydrbphenyI N -FB)(SH((Méthﬁplmﬂyﬁpyrk@hﬂwz-glmetﬂyl)julféayI YJu rea; 15
N (2, 3 b1 BHESVBRRRS A R R BoRempri  pise it 5-y1)1 ur ca:

10 N-{4-Fluorophenyl)}-N-{({S)-1-(3-methytphenyl)pyrrolidin-3-yl)jurea;
N-(2-Bromophenyl)-N-[((S)-1-(3-methylphenyi)pyrrolidin-3-yl)jurea;
N-(4-Fluorophenyl}-N-[{(R)-1~(3-methylphenyl)pyrrolidin-3-yl)jurea,
N-{4-Fluorophenyl)}-N"-[((R}-1-(3-fluorophenyt)]pyrrolidin-3-yl)jurea;
N-(2-Bromophenyl)}-N"[({R)-1-(3-flucrophenyl)pyrrolidin-3-yl)Jurea;

15 N-{(1-Naphthyl)}-N-[((R)-1-(3-methyiphenyl)pyrrolidin-3-yl)jurea;
N-(2,3-Dichlorophenyi)-N-[((R)-1-(3-methylphenyl)pyrrolidin-3-yl)jurea;
N-(2-Bromophenyi)-N"-[((S)-1-(3-fluorophenyl)pyrrolidin-3-yl)lurea;
N-(2-Bromophenyl)-N*[{(R)-1-(4-fluoro-3-methylphenyl)pyrrolidin-3-yl}Jurea;
N-(2-Bromophenyl)-N"-[((R)-1-(3 4-diflucrophenyl)pyrrolidin-3-yl )jurea;

20 N-(2-Bromophenyt)}-N-{((R)-1-(3-flucro-4-methylphenyl)pyrrolidin-3-yl)jurea;
N-(3-Chloro-2-methylphenyl)-N*[((R)-1-(3-methylphenyl)pyrrolidin-3-yi)]urea;
N-(2,3-Dichlorophenyl)-N"[((R)-1-(3-methylphenyl)pyrrolidin-3-w)jurea;
N-(2,5-Dichtorophenyl}-N*[((R)-1-(3-methylphenyl)pyrrolidin-3-yl)]urea;
N-(2,3-Dichloropheny!}-N-{({R)-1-(3-fluorophenyl)pyrrolidin-3-yl)jurea;

25  N-(2,5-Dichlorophenyl)}-N-{((R)-1-(3-flucrophenyl)pyrmrolidin-3-yi}jurea;
N-(3-Chloro-2-methylphenyl}-N-[{((R}-1-(3-fluorophenyl)pymolidin-3-yljlurea;
N-{3-Chloro-2-methyiphenyl}-N-[({(R)-1-{3.4-difluoropheny!)pyrrolidin-3-yl)]urea;
N-(2,3-Dichlorophenyl)-N"“{({R)-1-(3,4-diflucrophenyl)pyrrolidin-3-yi)jurea;
N-(2,5-Dichlorophenyl)-N*-[{(R)-1-(3,4-difluorophenyl)pyrrolidin-3-yl)Jurea;

30  N-(3-Chioro-2-methylpheny!}-N"“[{{R)-1-(3-fluoro-4-methyiphenyl)pyrrolidin-3-
y)jurea; and
N-(2,3-Dichlorophenyl)-N-[{(R)-1-(3-fluoro-4-methylphenyl)pyrrolidin-3-yl)jurea.

-g-



N (2- Bromophenyl )-N- [ ((S)-1-(3-fluorophenyl)pyrrolidin-3-yl}]urea;

N- (2- Bronmophenyl )-N [((R)-1-(4-fluoro-3- rrethylphenyl)pyrrolldln3y|)]urea
N (2- Bromophenyl )-N- [((R)-1- (3, 4-di f| uor ophenyl ) pyrrol i di n-3-yl ) |6r&; 2880 N
(2-Bromophenyl )-N -[((R)-1-(3-fluoro-4-nethyi pheny!)pyrrolidin-3-yl))urea;

N- ( 3- Chi sroos@dzaet hyl phenyl ) -N -[ ((R) - 1- ( 3- et hyi phenypdpgséaliodi n- 3- yl

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

, 5- Di chl orophenyl )-N-[ ((R) - 1- ( 3- met hyi phenyl ) pyrrolidiin-3-yl)]urea;
N-(2, 3-Di chl orophenyl)-N -[ ((R) - 1- (3-fl uorophenyl)pyrrolidin-3-yi)]urea; 25
N-(2,5-Dichlorg i lﬁlswh@ ﬁ) &nélﬁﬁéﬁmnwl )pyrrolidin-3 yl)]urea;
N- ( 3- Chl 2- tﬁ&
I\Eég %:h llozg f2 | gtmayus)qigr rBﬂetf&taHyR"yl’s)!}elmda

or o-
“[((R)-1-(3, 4- %Hﬁé*@ O)‘Eﬁﬁ"%n Stitaply; R is fiypro,pr methyl.

N- (2, 35Di chl orgmtgmwl )arN L{B(,meﬂgrﬁ ﬂy@ilﬁéﬂ@rophenyl )pyrrolidin-3-yl)]urea;
N (2, 5- Dchlorophenyl) ((R)-1-(3,4-di fluoropheny!)pyrrolidin-3-yl)]urea;
30 Suitably, r and s are independently 1 or 2.
N (3 Cnl or 0- 2- EBHLRRE bl (1Y Bl paatal hidhest abeciBinpib R gy ! 1 i n-3-

N (2, 3- Di iveotiepareriiample niihbe)s 24-2 8- m&mM%MWMMﬁWHMnr olidin-3-yl)]
urea. - 3/ 022809 PCTlGBO 104206 Spi | S n qui nol i nyl or

I soqui nol |\4D9 {béﬂ %rb?rﬂf’ gcay@&ﬁe lee Ivﬁfgqge%a‘h Suitably, R2
is hahg or al k&énauﬁwrfé%afborﬁatoh& diliereiua EIIar'EE&h'iml carbén Etd*ﬁsabhc)h p and q are
|ndependently 0, 1 or 2. Suitably, r and s are |ndependently 1 or 2.

Conpounds 38thg earhon atom markad with 8n &) and theretore sompeadeiptgmwaiBe present
| nvention Q?JJ\T@@Q%L SredIWORESS Ti\%liﬁenttgﬂeﬁégyeﬁséﬁ?ﬁﬁgl Rdin ? ch' strated in

Tabl e | or pharnaceutic y acce S or So hereof. 10
Cert ai n ofterémsarnedofiorras ohtheaonipounds af f()rr)\ulal(le) irediuidireg enaxrtbmeruaamlrs such as

e T B R L e SRR
such as %&ﬁ@@d&ﬁﬁ&édl@ed sHeWorfifthd HeEByBHRAToR riethdd & dnly)giveRc! udi ng
enant| Onezs%maerrlcrinay be obtained by conventional stereospecific or asymmetric syntheses.

Preferred compounds of formula {I) have the C* carbon in the R-
configuration.

Certain of the compounds herein can exist in various tautomeric forms

20 anditis to be understood that the invention encompasses all such tautomeric
forms.

As indicated above, the compounds of formula (1) 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 -



m xtures thereof, such as racemates. The different stereoisoneric fornms may
be 15 separated or resolved one fromthe other by conventional net Q%%R%UB
any given isonmer may be obtained by conventional stereospecific or®"™"
asymmetric syntheses. Preferred conpounds of fornmula (1) have the C* carbon
in the Ryogg@uikguration. Certain of the conpounds her epp/€add ek st 10
various tautonenc forns 20 and it is to be understood that the invention
enconpasses all such tautonmeric forns. As indicated above, the conpounds of
formula (1) can formsalts, especially pharmaceutically acceptable salts.
Sui t abl e phar nbheesaliscaidior solvatesmfding eorapdunss of metfnnneialiédvhi@went ionally in
the art and incl ude thpse 25 scribed in J..Phar Sci ... 1977, 66, 1-19,
such as aff? ’%?&HPP?'B-ﬁa@Yaﬁc?P‘a%&’i“F)&@Pé‘sﬁﬁ!ﬂ%ﬁ‘f H@éﬁvt%cept able salts

i ncl ude aﬁte?aﬁéi@htdf Phamiddetticallpacteitbisle BhIRY amneLidivres yf copgmiingdl e aci d
addition salts include salts wth inorganic acids such, for exanple, as

hydr ochl offTermulad!) on fhe eampaungs ot the formyla Ky thesselss; andas 8UEH o8I phur i ¢
acid, or 'ﬂﬂepééb%@{tgtﬁ&b%eﬁ{‘ﬁben fopr exanple 30 as nethanesul phoni ¢ acid,
t ol uenesul phoni ¢ aci d, acCetic aC|J, propionic acid, lactic acid, citric
acid, fumaric Huw chmpainds ofitorchulas(licrnay be pepiaded inadrystallinecoraci d, nal eic  aci d,
gl ycerophosphorj ¢. agi d or etvlsalicylic acid, =1 6, WO 03/ 022809
BT CRo?/ BAvBRYStarig Tam. dnd i cydialias X fé%°§>‘f°’laﬂ3éh%‘8’ﬂ';l?g’ﬁ§5“§?°dt he formil a
(1) Wwhi chThESnveRfbn MRRIEBHERE sl stoigtigmBlris MyaratdyadreNaef ul  as

intermedi ates in the preparation of pharmaceutically acceptable salts

and/ or sof¥BpeUNdsicoptaining Mariableampuptmef watef) or t he conpounds of the fornul a
(1) thensel vesg,, : IGeght invention.
The céﬁpoundssso '%%r%%@ff@é@h BQ"%%%@&&W@%@%@% fél%hgu or

non-cryst bydrates. form and if crystalline, nay be optionally hydrated or

sol vated. Thi i nventjon incl.udes. in,its scope st.oi.chi onetri hydr at es as
wel | as §olvaqes mclu%e s'to&c(;:hlome NG solvaEes an% rl%n-s oichiometnc solva(fes.y

As used herein the term “alkyt” as a group or part of a group refers to a
straight or branched chain saturated aliphatic hydrocarbon radical containing 1 to
15 12 carbon atoms, suitably 1 to 6 carbon atoms. Such alkyl groups in particular
include methyt ("Me"), ethyl ("Et"), n-propyl ("Pr"), iso-propyl ("Pr"), n-butyl
("BuM"}, sec-butyt ("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, C4.¢ 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 terf-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, Co.g alkenyl, C3.g5 alkynyl,
aryl and di-C4_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 §-6 membered

30 monocyclic groups or 8-10 membered fused bicyclic groups, especially phenyl
("Ph"), bipheny! 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-



conpounds containing variabl e anmounts of water. 10 Suitable sol vates include
phar maceutical |y acceptabl e solvates, such as hydrates. Sol vates i ncl ude
stoichlonetric solvates and non-stoichlonetric solvates. As used E@?QR he
term"alkyl" as a group or part of a group refers to a straight o g:
chai n satws gdvegkos! | phati ¢ hydrocarbon radi cal contai ni pgr/&pbadde 12 carbon
atons, suitably |I to 6 carbon atons. Such al kyl groups in particular

i nclude nmethyl ("Me*), ethyl ("En, n- propyl (wprn"), iso-propyl ("Prim,
n-butyl ("Bun-), sec-butyl ("Bus"), tert-butyl ("But"), pentyl and hexyl .
Wher e apphelerocytiis aromatin ring Mhichyrossists ofsartins atoms@nd feasa 19 4one or nor e

groups selected. fr -CN, -CF3,

“OH, . - ocF§Y ﬁ%mg%gﬁbgteéaﬁéﬁgd?%pebgﬁi}& %%%90&‘2”“&?'&% Y, ar yl and di -

-6 al ky:c @Umélfﬂhg oA, Q‘fﬁnﬂ Se{Itﬁs Dreféﬂg@j thlat ﬂmalakﬁwm?ﬁﬁ@‘ $and Qugtoms par t dO; a ;
roup refers to an a et her radica erein the i s define

gbovg Suémthg aeyrgtic '@i‘t@%’ﬁ!@? i§ potmeore dhart 1 Fxamales ﬁé?‘l’l‘iﬁi&‘m‘@?m@ n- pr opoxy,

| SO- perOpVoupQ :M@E&arb%t fiex b, athdin %ﬂéﬁ\lyﬁﬁgnﬂﬁﬁdazam oxy. Wiere

appropri ate, "such groups 25 may be' substituted one or nore groups
sel ect ed bewzoférahy, bmmmlefnra‘riyweozothlopmanyb belzoxazplyt, beN;thlawsl,. - OH, OCF3

Cl.6 alk K 3,6 I

used her oPREEH ERREpeov tendeosiy. betlidemBEibannledi U0
car bocycl carbagéigpéarbolinit] Icﬁﬁzlményl\rch}omcﬁm teirtlotingl Uddtadyittoqainoknys 281, e 5- 6
menbered _30 nonocyc Ic)d% oups or, 8-10 menber ed fused bi c)écl I'c groups,

especi al | $H ph@ﬁ;ﬂ'th(az YSWBWPT%‘HHm{a@)ﬂ{fﬁgﬁza“ﬂa'm@%%ﬂl r1§r napht hyl and
phenyljg A'fhdﬁﬁ&?l @?QW@&%"&%& oRhR 988 hromAsy, %cﬂﬁ@%&ﬁr part of a group

refers to a s ered nonocyclic or - to 1 O-menbered bicyclic
- 11 1 solvidBiyR Saguingling/iscthiaedlyPEtkarRdy, riatibtgridinyle osadiatdld, B2S8~atic ring

het er oat oREq e iRy ReBlE 1 2horadiRobac 3 dmpOiizbl okada™ * 1° =

pyrimidinyl, phthalazinyl, pteridinyl, purinyl, pyrazinyl, pyrazolyl, pyridooxazolyl,

pyridoimidazolyl, pyridothiazolyl, pyridy!, pyrrolyl, quinazolinyl, quinolinyl,

15  quinoxalinyl, tetrahydroisoquinolinyt, tetrahydroquinalinyl, 6H-1,2,5-thiadiazinyl,
1.2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazoiyl,
thiazolyl, thienyl, thienothiazolyl, thienooxazolyl, thienoimidazalyl, triazinyl, 1,2,3-
triazolyi, 1,2,4-triazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl and xanthenyl,

The term “halo” is used herein to describe, uniess otherwise stated, a

20 group selected from fluorine (“flucro™), 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-y1 groups.
The present invention also provides a process for the preparation of a

25 compound of formula (1) or a pharmaceutically acceptable salt thereof, which
process comprises coupling a compound of formula ({I):
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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. Exanpl es g%d‘f&#:{t abl e

het eroaryl 5 groups include, but are not limted to, acridinyl, Qﬂﬁ,
benzi m dazol yl, benzofuranyl, benzothi of uranyl, benzothi ophenyl,
benzoxazelgisezeenzt hi azol yl, benztriazolyl, benztetr agehghozohpzi soxazol yl
benzi sot hi azol yl , benzi m dazolyl, carbazolyl, carbolinyl, chromanyl,

chronmenyl, cinnolinyl, decahydroquinolinyl, 2H, 6H 1,5, 2-dithiazinyl,

di hydr obenzof uranyl, furanyl, furazanyl, i mdazolyl, 1H 10 indazolyl,
i ndol i nyl, indolyl, isobenzofuranyl, (llsochromanyl, isoindazolyl,
i soi ndol yl, isoquinolinyl, isothiazolyl, isoxazolyl, naphthyridinyl,

oxadi azol yl, 1,2,3- oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl,

1, 3, 4- oxaih vich R, Pandzoanel as defined it Brmyla.()Withhataapound, offoemitali ny!

purinyl, aﬁgazinyl, pyrazol yl, pyridooxazolyl, pyridoimdazolyl,

pyri dot hi lyl, pyridyl, pyrrolyl, quinazolinyl, quinolinyl, 15

qui noxal i nyl, tetrahydroisoquinolinyl, tetrahydroquinolinyl,

6H 1, 2, 5-thiadi azinyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl,

1,2,5-thiadi azolyl, 1,3,4-thiadiazolyl, thiazolyl, thienyl,

t hi enot hi azol yl, thienooxazolyl, thienoimdazolyl, triaziyl, 1,2, 3-
triazolyl, 1,2,4-triazolyl, 1,2,5-triazolyl ( %4-triazo|y| and xant henyl .
The term "hal 0" is used herein to describg, URgless otherw se stated, a 20
group selected fromfluorine ("fluorQ"), {chporjine ("chloro"), brom ne
("bromp") or iodine ("iodo"). The t “Rapbthyl"” is used herein to denote,
unl ess ot herwi se stat ed, BbQIBHg -yl and napht h-2-yl groups. The
present invention also provideszh p ss for the preparation of a 25
conpound of forrmula (1) or a pharmagéutically acceptable salt thereof, which
process conprises coupling a conpound of forrmula (11): 30 -12 16 MAR 7006 WD
03/ 022809 PCT/ GB2/ 04206 (11) in whillth RL , P and p, are as defined in
formula (1) with a conpound of fornula

10 in which P', R2, n, q, r and s are as defined in formula (1) and A and B contain
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);

15 {ii) 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 NH3; 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 carbony! diimidazole or
phosgene or triphosgene, and carried out in an inert organic solvent such as
diethy! 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 unsymmeirical urea
compounds of formula (1) is from a diaryl carbonate, via the corresponding
carbamate. Such a methodology is described by Freer et al. (Synthetic

-13-



(111): 5 B- (CH2); 10 in which PP, R2, n, q, r and s are as defined in
formula (1) and A and B contain appropriate functional groups which are
capabl e of reacting together to formthe wurea noiety; and thereaff BtR @b
necessary, carrying out one or nore of the following reactions: (1)

converti i @psisePmpound of fornmula (1) into another copEpdRshefesformila (1);
15 (ii) renmoving any protecting group; (iii) preparing a salt or a solvate

of the compound so formed. Suitable exanples of appropriate A and B groups
include: (a) Ais -N=CcOand Bis NH2; or Ais NH2 and Bis N=C=O or (b) A

s NH2 anCdmmenibitibnspRe(2h a3 1wi 340, $998)p jitrvquld bé appreeiatédbythoge agent. 20 I n
process (a),the reactjon Is carried out in.an ipert, solvent such as
" chea gthop d

di chl or omtiiesh & e agdhalsicha methodglogy gould be readilyiadapiedfof o i ng agent can

be car bonweégréﬁgm}ﬁ)égmﬁﬁoummj@m_tI‘i phosgene, and carried out in an
I nert organic solvent such as diethyl ether, tetrahydrofuran or

di chi or omet handt will bengppraciated byl theza ekilleddn thengrbthat (ineay be ReReSBA¥sence of a
ot ho Sundd frsidd: Ebeiin Jaie 3unRttorts Biing Sl e Aol yFpafBbnas 07 Tyt hes! s
car bonat e progedutdse $Stanhdasiprotiiction asdhdéprotiction fachhiqeesiesubbdsltiiape i s descri bed
Comnt cagPeribedds rgene;b IV Piiertya gbesin oweniceYDE SR K0 by t hose
skilled iy f 1?’?1{)' Edipbe Y& @K@g%?ﬂﬁéﬁf%hﬁsl&%fw&bﬂe&eﬂ%ﬁ ed for

preparation € conpounds It w be appreciated by those

ski |l | ed i phthaimide;, bemat, henzylayycabanyerdetyt derivatives. farbexic aeidt ai n reacti ve
substifouentsndWah b p85kted as dierRP AVFhTEL b RIES: 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 (') may be prepared by reaction of a compound
of formula (IV):
15

V)

wherein, P’ is as defined in relation fo formula (1) and R2' is R2 as defined above
or a protected form thereof, L1 is a leaving group and q is as defined above, with
20 a compound of formula (V):

o NH
B'— (CH,);

M

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 chiorine.

-14 -



procedures. Standard protection and deprotection techni ques, such as those
described in Geene T.W 'Protective groups in organic synthesis', New York,
Wley (1981), can be used. For exanple, prinmary anines can be profgekedsms
pht hal i m de, benzyl, benzyl oxycarbonyl or trityl derivatives. Carboxylic
acid 10 gy¥pesmszseen be protected as esters. Al dehyde orp&EGBI4EKOUPS can be
protected as acetals, ketals, thioacetals or thioketals. "“eprotection of
such groups is achieved using conventional procedures well known in the
art. A conpound of formula (111) may be prepared by reaction of a conpound
of fornula (IV)Suitablywthercsimpound of forgnuilads) isie@ni activatedifodh o fornula (1) and

R2'" is R2 fi - f f 4 | eavin
group and® ggggq@g??ﬁ@ée%%%{/ae&w%eﬁtﬁ&ﬁ%gé}gp@%é%’%ﬁéﬁgfco F‘(})érnrtr%ﬁg'a(\/): (\/§J 25
e o e e LA P e Rl or e, - 1416
are as defined above. Suit is a ogen, suc s chlorine. -

MAR 2006 M'Dﬁimmmqi%ﬁ'tﬂ@y%%‘@i%ﬁ%gﬂﬁ olssm eprbensle B@% or mul a (V)
s Tn 3N 3Gl SbenSichlas!dihethiaitiud Usihg RdctibR cBhaifitke artfbpriats ed T or s
are prepar usi ng conventional cou n eact1 on net hodol ogy, as for

I'1 ng
exanpl e bto thepartiontar methednioby ¢hospn.dotexample ahan plevpieddemperagirean al kal i
car bonat e %gchb@i pot assi um carbonate, in an 5 aprotic solvent such as
di et hyl f SYGEFR Esi ng reaction conditions appropriate to the particular

met hodol ogy Cf‘@élﬂﬂouﬁd%rof%mmé@?’\alg amh(\8)|apey dbr@fhergialpedvalilatle, or tgch as 100C.
Compounds of fornulae (IV) and are comercially avail able, or are

prepar ed BIEPRFESUPY KMeeRiGFRdures, ftigh 38 tn%@“&ﬁ%li@ﬁéﬂem}’c’%t@aﬂcycl es,
3?8?163%? giﬁs,%’?aﬁ&ﬁ?‘éﬂerﬁ. S60EPLAdPE 198824 X021 for cORipBunds ofBimfi@r conmpounds
(V) 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 (1) 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 funnel 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 censtriction, inflammatory

25 disorders, oesophagitis, heart burn, Barrelt's meiaplasia, dysphagia,
gastroeosophageal relux disorder (GERDY}, 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 formuta (1) or a
pharmaceutically acceptable salt or soivate thereof, for use as an active

-15-



(rv) and J. Med. Chem, 1992, 35(10), 1764 for conpounds of forrmula (V), or
by nethods anal ogous to these disclosed nethods. Pharmaceutical g MAR 7085
acceptabl e salts may be prepared conventionally by reaction with the
appropriate acid or acid derivative. 15 Conmpounds of fornula (1) and their

phar maceytd &ablsyo acceptabl e salts have Vanilloid receﬁtﬁlﬂéB@mﬁgoni st (VRI)
activity and are believed to be of potential use for the treatnent or

prophyl axis of certain disorders, or treatnent of the pain associated with
them such as: pain, chronic pain, neuropathic pain, postoperative pain,

post r heuntiepapbutic sOlsstande, iMpariculat inake trédthientandlonprophglxipaf the 20 vi scer al
pai n, cancer cPai n, al gesia, neuralgia, dental pain, headache, m graine,
neur opat hPiser %%PE@P IPVERHeN. syndrone, di abetic neuropathy, H V-rel ated

neur opathy, POSh pBRICHRHthe IREARIMbAvides BIoBMHBUAY B fofdlifd (gt a SCial ! ca, nerve
haen a, g a p

injury, isc neur odegener ati on, stroke, post stroKe pain, nultiple
scl er osi spharmaspiticallp agcapitatda salt or solvatethereaf fohysedomin: treatorenhor constri cti on,
infla toro\T/) 2‘5 di gor,ders, oesophagitis, heart burn, Barrett's netapl asi a,
dysphgg?af’r §¥exi® 8LB¥Bphageal rel ux disorder (GERD), stommch and duodenal

ul cers, functitpRahveltioR firtier providdstimethold Tuethe Socathenteor prophyrixizat ory bowel
di sease, colitis, Crohn's disease &el Vi C héﬁersenm tivity, pelvic pain,

menst r ual obfisrdersdm whichcantagonism pfhe Vaniieid (Y Ribieseptoris deneficial. IBuns, it ch,
ori asi | L i ' ' "Di sorder
Pt Ot ha’ | poaBbitas b DisGHBRr AV RRIT I Al Flaid AERBIEMurari whieh | T BOT el S
formul a (tgmprises adpiinisienog to aceEmpabinnepd dreofsatherapeuticllyaffectivecr eof , for
ti -15 16 200 03/.022809 .PCI/ GB02/Q4206, th ti
aubst Jhcoampns A sommaiindof auts (Eara anrmateisaly pocaRiAtiE Rat b o ¢

Di sor der sgéiate igerbefvention. In particular, the invention provides a conpound
of fornmula (1) or a |’ghar maceutically acceptable salt or solvate thereof for

use in the tredtedmengen povidesiagthgse obp ceaipaund of formula (I} or a
pharmaceutically acceptable salt or solvate thareof in the manufacture of a

medicament for the treatment or prophylaxis of disorders in which an antagonist
15  of the Vaniiloid (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 (I} 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 tabiets

-16-



The invention further provides a method for the treatnment or prophylashgnisof
di sorders in which antagoni smof the Vanilloid (VRl) receptor is beneficial,
in particular the Disorders of the Invention, in mammal s includi ng hunans,
whi ch conprises admnistering to a mamal in need thereof a therapeutlcally
effectlvg‘,,(];l@,”r pnt of a compound of formula (1) or a p@g& Wi cal ly
accept abl'e sa or sol vate thereof. The invention provides tor the use of a
conmpound of forrmula (1) or a pharnaceutically acceptable salt or solvate
thereof in the manufacture of a medicanment for the treatment or prophylaxis

of di sordaigy Uébdéfé&éb@?d:tﬁ%t@m@moﬂhmfbﬁkﬁ&whhﬁndfﬁi@lbh@ﬂn‘ihoém receptor is

benefi ci al articularly e Disorders of the Invention. In order to use
t he corrpoﬂﬁ’&gcﬁ)f the invention in therapy, they will nornmall y be fornul at ed

into a pharmac | 63l FH@ | L

phar macgutical Etgr%!i@ |'%é. ﬁ%@?‘kﬁﬁgH&r'@i@rﬁ@%%eﬁ%@#%ﬁbo prow des a 20

pEar rraceubilypﬁllslpensimszidlutms armmsionscnympsamelmrs;ormwmé mthdir?rmwfa (1) olrI a
armaceuti ca ta or, SO atet reo a pharmaceutica

gccept abl QWd%TPﬁ"r¥@ rdieg%‘}sg?"gp&’ff'tht%?’e? herguig E'@& %.'Tep‘b"@rrposmlon ofy

the i nvengieRiig C}MP(;;%baFﬁlbng?n &ﬁ@diﬁ%n%ht:@ﬁl‘aﬂﬂhﬂ)@s stfch asPdispeadingnDi ent

tenperature an eric pressure, is 25 usually adapted for oral,
par ent er aBgemgchalMSlm agents, noncaquepus vehicles bvhich maydnalude edibleon to t he

bl adder a h es, oral liquid
preparati gﬂ%’ &ggéx'ﬂé{bﬁsvgﬁ{%ﬁ#qéﬁe&l %z&%é;@é’g ﬂaé@gh@ss? ?OE%FQMLDOMH S,

i gj ect a?l e ;)r iﬁm‘rlpa:éemlttaas@dmmismﬁon ﬂuFiPMNm?ge ﬁrn;rsm;g@ﬁenﬁmd es. (CjJral ly |

adm ni_ s ra e conposi are genera referre abl et s and capsul es
for ol HHIsng S EoouTH Sty HUeRip o1 RN G iH I AcosRBbIRAAIBRtERI
convent | OBk ARKGHPUEHIS, THECanbd Cep{&@g@ﬁa.\@gamﬁe vétibib @ha, _ tabletting

| ubricants, disintegrants and tting agents. The tablets -16 WD
03/ 022809CeTENtEat UseR 6amhg eihercnispentatdowr stissiolvgd iv theevahiols el | known in

nor mal phﬁtrerﬁﬁﬁr?é’%lﬁ%ns, the compound can be dissolved for injection and filter
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 -



practice. Oral liquid preparations may be in the formof, for exanple,
aqueous or oily suspension, solutions, enulsions, syrups or elixigspopsmay
be in the formof a 5 dry product for reconstitution with water or other

sui tabl e vehicle before use. Such |iquid preparations may contain
conventiqﬂghm@ﬁggtives such as suspending agents, enubgiihdRRIeENtS,

non- agueous vehi cles (which may include edible oils), preservatives, and,

if desired, conventional flavourings or colourants. For parenteral

adm nistration, fluid unit dosage fornms are prepared 10 utilising a conmpound

of the i nygypé thdm afcem!}mmhmivw@Qmﬂtaaddﬁséaiéttmélwtﬂ@fairy and a sterile

vehi cl e. The conpound, depending on the vehicle and concentration used, can
be eit her d88agedp dbthegange Q%@ﬂ’%g-ﬁ'ﬁ 10A8 mgsandisch therapy ey exegd dn ut i ons,

t he conpo%%n%popﬁegﬁa%g gfor injection and filter sterilised before
filling into a suitabl'e vial or anpoule and sealing. 15 Advant ageously,

adj uvant s such Nsuradceptabledndiesiogied! ieffectp arsindicated with coampoubdd ¢fdhé ng agent s

are digsolved.in the vehicle.,, To enhance..the .stahility, the conposition can
be frolen WFPIAN When 3 “135%6%%0095"3['0%%@ é“‘(&ﬁ'ﬁ%’?‘ removed under vacuum

Parent eral suspgrsibReRioAs SnBlERGbEChot ImBatPR! Ftdrits.hhd phient SipBatiofBnner
except that the conmpound is suspended in the vehicle instead of being 20

di ssol vedCcitega this speqificatien are heafein dncomerated byfaferenee asif each individugh. The

comound el ibIdobREd M FHRATAIT raRli bRyl o @ Suspensi on

in a ster I cle. a surtactant or wettrng agent is
i ncl uded referehee hereimassthoughhfullpsétdorti.i t at e uni form di stribution of the

conmpoynd. The osi tiopn may contain fromQ 1 % to 99% by, wei ght,

oref ool y 25 TPgioNng BeggimiBgs aad Brempss liusteatadle pEeRRAIMETE dependi ng
on the metb@posds ctdRd MvERticH.i on. The dose of the conpound used in the
treatnent of the aforenentioned disorders will vary in the usual way with

t he seriousness of the disorders, the weight of the sufferer, and other
simlar fAtbegveatidriy system c adm ni stration, 30 dosage |levels fromO.01 ny
to 100ng per kil ograme of body weight are useful in the treatnent of pain.

However, as a general guide suitable unit doses nay be
15 BINAP - 2,2"-bis(diphenylphosphino)-1,1'-binaphthyi

HPLC -~ High Perfomance Liguid Chromatography
MgS0O4 - Magnesium sulfate

TFA - Triflucroacetic acid

DCM - dichloromethane

20
Description 1
[(R)-14{5-Trifluoromethyipyridin-2-yl)-pyrrolidin-3-yl]-carbamic acid tert-butyl
ester (D1)

25

To a solution of 2-chloro-S-trifluoromethylpyridine (7.3g, 0.04mol) and 3R-
(+)-3-(tert-butyloxycarbonylamino)pyrrolidine (7.5g, 0.04mol} in dry
dimethylformamide (100m}) 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 ethy}
acetate and water. The organic phase was separated, dried (MgSO,) and
filtered. Removal of solvent under reduced pressure gave a solid.
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0.05 to 1000 ng, nore suitably 0.05 to 20, 20 to 250, or 0.1 to 500.0 ng,
for exanple 0.2 to 5 and 0.1 to 250 ng; and such unit doses nay! ¥R 2088
adm nistered -17 16 MAR 2006 WO 03/ 022809 PCT/ GB02/ 04206 npre than once a
day, for BOMREB®wo or three a day, so that the total dai T§VCHBEYUY is in
the range of about 0.5 to 1000 ng; and such therapy may extend for a nunber
of weeks or nonths. No unacceptabl e toxicological effects are indicated with

conmpounds the, 5 inventi.on en . adm ni st ered i {.1.h the

i nvent i on. %Wﬂ'&&ﬂﬂfﬁe&( ppilica I%|'Wgw'8h?ﬁ"r¥{)?c?tﬁ% %@@ﬁ@ﬂgﬁﬁgﬁ'ﬁ and pat ent
appl i cat i 0Rfution¢ 20K maRirhiing afiBAfed theditleWdnPduntEaSa WHikCSsIor at ed by
reference as 1t each individual publication were specifically and
individually indicated to be incorporated by reference herein as though
fully set forth, .10 Jhe foll ow ng Descriptions and Exanples illustrate the
prepar at i ol?SCTPHON Zonpounds of the invention. Abbreviations 15 Bl NAP -

2,2'-big(di | | gﬁﬂ;} CPTaTR 1 ' rf omance Liquid
Chr omat ggr ‘Sﬂg%n}ggm - 'ﬁ/hg eg#rd%msmgé@y@&%ﬁg‘ %ﬁTWu%R@getic acid DCM -
di chl oronet hane 20 Description 1
[(R)-1-(5-Trifl yorqneth ri,din-2-vi)-pyr i din- | j -car bam id
tert-butyl est é&sﬁ'ﬂiﬁn §g8¥61 i%@ﬁtﬁ/ﬁ%ﬂ?ééeu fgdqml)?‘v\}ésj coo?eé)ﬁce-%a )
2- chl or o- 5xzhAitk MRV Ebkelgae QEdORL 2816 Was warmed t
(+) -3-(ter?ﬁgt}{lgﬁgﬁgﬁrﬁo‘%@(gj}nﬁ% goﬁl)?la?sd%r!le (7. 58, 0. 04rm"lv":)l I n c?r
di met hyl f oambi¢ntdempecatuye, alisresdfoe 3h povdpartitipnesk beteieem athylanetate a(r@y 69,
10 aqueous sodium hydroxide. The organic phase was separated, dried (MgS0,)
and filtered. Removal of solvent under reduced pressure afforded the crude
product as a yellow oil. Bulb to bulb distillation under reduced pressure initially

afforded the title compound as an oil which crystallised on standing.

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

1,3-Dimethylisoquinoline [(Chem. Lett., 1983, p.791), 2.39¢g, 15.20mM], in
concentrated sulfuric acid, (15mi), 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 affarded the titte 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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0.05nmol ) and the reaction heated at 100C for 7h and cool ed. Sol vent was 30
renoved under reduced pressure and the residue partitioned bet waériAat 2sh
acetate and ter The organi ¢ phase was separated, dried

filtered. ¥ 5’709of sol vent under reduced pressure gave a{’gﬂﬁgﬁgfﬂ"—%@% 16
P' AR 1006 WD 031022809 PCT/ GB02/ 04206 Chromat ography on silica gel eluting
with ethyl acetate and DCM (gradi ent elution, 20% maximum) afforded the

title conpqund as.a | te sqli pt

e, SO A Ao AL g RP SR ek Rrebae R Ay ety oo
(11. 59, O. Qéapouridradaioffinite seie cool ed (ice-bath) and trifluoroacetic
acid (excess, 50m) was added. Reaction was warned to anbient tenperature,
stirred for 3h and partitioned between ethyl acetate and 10 aqueous sodi um
hydr oxi de. %e% [, c phase was separated, dried (MgSO™) and filtered.
Renoval of der reduced pressure afforded the crude product as a
yel | ow @i | S-ﬁéiﬁ’{lf-slnh%hoﬁmhbﬁﬂ:él(ms{l under reduced pressure initially
afforded the title conpound as an oil which crystal I i sed on standing. 15
Description 3 1, 3-Di nethyl-5-nitroi soquinoline

Lo DL SOk Sl \5@1@9@813%9"9%%'&"?&3@%%@% 3

pot assi um ZIfofit bakd30ml) WaS califfoustyilided f & onARN Gt §sl|hvfntrntrﬁtea0| d was
added dropwi se, maintaining the tenperature below 4C. After conplete

addi tion t Ké-258 titlies) 'ﬂ/\ﬁ@"cﬁ"ﬂﬁt@@éuﬁlﬂﬂq a6id (2amavhilstmaintginiag he t her 2h t hen

wat or 200 (EEPRIRIRCEAON LG fike bathy, SeAPRES ORI 2B M Ce ' W O ©°
DCM  The exémpetatuasraissrhiocamblent.b Rieaetion was durtiest stitcbd-fon Ghndnidfhed to a

yell ow solid. Purification by sjilica gel chromat ography_ afforded the title
conpound aPOHrSRINS iFecwFtar SUmK00e). Newalisationiusing;sofid potassium

carbonate affored a yellow solid which was filtered and washed with water. The

crude product was dissolved in ethanol (200m), 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 DS 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 ethyt
acetate afforded the title compound as an oil.
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5- Ami no- 1, 3-di net hyl i soqui noline (D4) 30 A solution of D3 (2.01g, 9.94mMV
and 10% pal | adi um on charcoal (1g) in nethanol was hydrogenated at
atmospheric pressure for 1 h. The catalyst was -19 10 MAR 2006 bAt8R0#0IH22809
PCT/ GB02/10649%24bd tered off and the filtrate concentrat ed pendssoziogshyced
pressure to afford the title conpound as an off white solid. Description 5
5 3-Met hyl -5-nitroi soquinoline (D5) A solution of 3-nethylisoquinoline
(5.49, 0.038nmpl) in concentrated sulfuric acid (30nl) was cautiously added
to a sol utpegcRptibatgassi umnnitrate (4.25g, 1.1 eq) in concentrated sulfuric
acid (23nl) whilst nmaintaining the 10 tenperature bel ow 4C (ice bath).
Stirring atbylisogeimolime (8)and then tenperature raised to anbient.
Reaction was further stirred for 3h and then poured into ice-water slurry
(500mL). Neutralisation using solid potassium carbonate affored a yell ow

solid which wasrd bbéi%%!&ﬁgumﬁélﬂ%id\’gﬁhﬂ,mb@c) wab&autibusly aaged D7 (54

di ssol ved in ethanol (200m), filtered and concentrated under 15 reduced

pressure t@024mol)dvena periddoicdinp Reastias wasyallowed toovamm togshient i on 6

isi ng the BrRREEPE AR riEco R beAtat o Tt S CRIE BAP g peBlshRts>e T rom B2
N-(2,2-Di W@éh@té@élbﬂ‘??(ﬂ@mﬂhBwﬂéﬂhbmb%ﬂiﬂ%Mum&rﬁoﬁﬂbﬁbﬂm@by
a- et iyl benzyl am ne . 37 0.07rmol ) and bronpacet al dehyde di net hyl acet al

(11.87g, Oexitaetipn usinga%t\/g’no(r@ani@ phase was sepafatedndried pyeaMaSQr Biensdnat e
(12. 390, 0, 0P08) dentRited'GABE redlctE braktut@to fve an oil. Chromatography on

10 silica gel eluting with ethyl acetate afforded the title compound as yellow oil.

Description 9

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 MgSQ,, 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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and cool ed. The solid was filtered off and the filtrate was concentrated
under 30 reduced pressure to | eave an oil. Chromatography onls¥Ad 885 gel
eluting with ethyl acetate afforded the title conpound as an oil. -20 1 6
MAR ?R06 W'—*@?&%Qzaog PCTI GB02/ 04206 Description 8 1-Met hJET/GBHUMo! i ne
(D8) To cool ed chlorosulfonic acid (16m, -10C) was cautiously added D7 (5g,
5 0.024npl1l) over a period of 2h. Reaction was allowed to warmto anbi ent
tenperature and stirring continued for 3d. The reaction was then poured Into
i ce-wat er Segeriptiotobhl), basified using solid potassi um carbonate foll owed

Hiered SEERMAPRNer AT IR PRBaRaE A Bere Sty PasE TpHP =0

Chr omat ography on 10 silica gel eluting with ethyl acetate afforded the
title conpound as yellow oil. Description 9 1-Mthyl-5-nityrqisoquinoline
(D9) 15 A sol ut AHSDENEIo, OB 11258 amrael). caladivmg aceiats (Gelg. LoBIER) ( <40

q ' il . . . ti q
For somn Carant Friohaler(e6a,0.Eweh) s35ReiGIEe £8b0 027 R AR D= LT Er e
was pour ed(+)L3l{i@rﬂ-lﬂﬂgmyearbehuanﬁné)b9ﬂﬁlidinaI(IELSQaeijmblp'mi hg-diokang pot assi um
carbonate followed extraction using DCM O gani c phase wa}s ié ar at ed,
dri ed over {3m OI)"/'T'U washeatediat ealwx st an avaer AthesRRere 19 88lkure t o

et hyl 1 S ATel PRl TRRERS yES Bk Rl ey dB b e U et | 1V Do)
using the paditiefigddetwedn DEM dndrwakes.c Organio phdase Was separated, dried over
10 MgSQ,, filtered and concentrated under reduced pressure to leave an oil.
Chromatography on silica gel eluting with ethyl acetate and hexane (gradient
elution, maxium 4%) afforded the titte compound as an off-white sofid.

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

A solution of D11 (2.07g, 7.5mmoel) 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 MgSQO,, filtered
and concentrated under reduced pressure to afford the title compound as an oil.

Description 13
{R)-1-(3-Fluorophenylpyrrolidin-3-yljcarbamic acid tert-butyl ester (D13)

25
The titte 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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-21 | NRP ?I M/, WO 03/022809 PCT/ GB02104206 Déscription 11

((R)-143- Met hyl phenyl ) pyrrolidin-3-yl)carbam c acid tert-butyl eétBGWR(?ﬁ)riﬁl) A
suspensi on of BINAP 1.25g, 2mmol), palladiumacetate (0.3g, 1.3mol) 5

cesi um caMsbVEI2E8096. 6g, 0.02nol ), 3-bronotol uene (4.6g, 0.POVEBYENMI (3R
(+)-3-(tert butyl oxycarbonyl am no)pyrrolidine (2.5g, 0.013nol) in

1, 4-di oxane (anhydrous, 50nl) was heated at reflux under an argon

at nosphere for 18h. After cooling, solvent was renoved under reduced
pressure aRescEptiR14partiti oned bet ween DCM and water. Organic phase was

separ at ed, (Sﬁf‘ggg'ﬁﬁﬁ%‘ﬂﬁ%ww%%@im@iﬁ“% centrated under reduced

pressure t Ve an ogr y on silica gel eluting with ethyl
acetate and hexane (gradient elution, maxium 4% afforded the title
conmpound as an off-white solid. Descripti

12 15 .
(R) - 1- ( 3- Met hyl phbaitls spmpaung W%PWW%M? uging tha pcederegutiingd 74,

7.5mol )} i@k : Hﬂ1)2 and DCM (20nl) was stirred at anbient tenperature
for 18h'?’ Sﬁ?rﬁﬁﬁ&@gé renoved under reduced pressure and the residue

partitoned between DCM and aqueous sodi um 20 hydrogen carbonate. Organic
phase was separated, dried over MpSH4, filtered and concentrated under
reduced prPeSGFPUOR Wiord the title conpound as an oil. Description 13

(R - 1- (3- Flgps arhe idnns 3= v Q?%b% el - D13) 25
The titie (3RSIREDHRstdrersh Byl g e RanlE dtid Rer-BiyY bsfeF (B}
but yl oxycar bonyl am no) pyrrol i dine and 1-brono-3-fl uorobenzene using the
procedure outlined in Description 11. 30 -22 1 6 MAR 2006
10 The title compound was prepared from (3R)-(+)-3-(tert-
butoxycarbonylamino)pyrrolidine and 4-bromo-1,2-diflucrobenzene using the

procedure outlined for Description 11,

Description 16
15  (R)-1<3,4-Difluorophenyi)-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 tert-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,
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WD 03/ 022809 PCT/ GB02104206 Description 14

(R) - 1- (3- Fluor ophenyl ) pyrrol | di n43-yl am ne (D14) The title cor’rmquﬂq?[]g@as
prepared from D13 using the procedure outlined 5 for Description 12.
Descri pti P ®%2889_ 1. (3, 4- Di f | uor ophenyl ) pyrrol i di ne- 3-car BOZAQ406
tert-butyl ester (D15) 10 The title conmpound was prepared from

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

4-brono- 1, 2-di fl uorq enzene using the procedure outlined for Description
11. Descrié???ﬂpti (R)-1-(3, 4-Di f | uor ophenyl ) - pyrrol i di n- 3-yl ani ne( D16)

The title gﬁ‘ﬂ)‘ gq.m,g@loﬁéﬁfg@yﬁemm {peo)pr ocedure outlined for
"12.720

Descriptio scription 1
(R) - 1- (3- Fl uor o- 4- net hyl phenyl)pyrroI|d| ne-3-carbamc acid tert-butyl ester

but oxycar bonyl 2 ETRyRIzA aenRls - dd). hS AHOSEL: pidotcdialieties ng « ne
procedure @ d&%@hlf(gﬁsgg%ﬁaltﬁé ir@Actibh. hela@é@fd POONokBh. After cooling, the

(R -1-(3-Fluoro henyl ) -pyrrolidin-3-ylam ne(D18) 30 The title
conpound waktyeeyas tEGWﬁ%‘@dDQ'B&%ﬂ argtinghinpebaed paditoned bebweert diethyscri pti on

12. -23 1 0 3/ 2 |
(2.2 Diet h%;zéw Ratery TR plisE iamr sﬁ%ﬁét%é dRa@peer idgndBiuhrsuttate,
filtered and concentrated under reduced pressure to leave an oil. Distillation at
0.6-0.8mm collecting 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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2- Fl uor obenzal dehyde (7.45g), was added to am noacet al dehyde 5 di et hyl acet al
(9.16g) and the reaction heated to 100C for 3h. After coolingif ¥4Re290§r xture
was transferred to a separating funnel and partitoned between diethyl ether
and wat er VOrRO280er | ayer was separated, dried over rragneg"[fﬁp%?‘fzéﬁ[ e,
filtered and concentrated under reduced pressure to | eave an oil.
Distillation at 0.6-0.8mmcollecting the fraction boiling at 102-106C

afforded the title.l10 compound a_co Ll ess ol sgriptjon 20

8- Fl uor oi s8§{ﬁ9§8ﬁ’i ?‘B!'B%)"#%t% ﬁ'ﬁ?fio%eé%‘%pﬁ%giﬁ{b\”gg ‘ﬁ?ﬁ‘t%‘}y?? de, (18g), in
concent r at RhghBbiui sGife! fitered andl doncenfattenimibriredd&st prassutd RAkade
cautiously with a solution of D19 (11.5g) concentrated sulfuric acid,

( 75|m é ovgtfh%lcrpdgim@duﬂfj Purifieatiomby silich g8l Fivgmategraphyrluting wih E&t&lt @ on vas
codi um hycPestpiscerdrRsh the B Toriadlsara yeldy eBBRanE B06 oc hy1 "20 acet ate.
The orgpani ¢ phase was dried over magnesium sul fate, filtered and

concentrated under reduced pressure to afford the crude product.
Chr onat ogr BeROriptionid2 ca gel eluting with ethyl acetate and hexane

(gradient, x 109 afto uct as a pale yellow crystalline
solid. 25 B‘éﬁﬂ%‘grﬂ}w'?is‘;‘g'?‘gf’@!ggc@??ﬂi troi soqui noi i ne (D21) D20, (0.278g),
in concentrated sulfuric acid, (2nl), was cooled to OC. Potassiumnitrate,

(0.219), was added portionw se whilst maintaining the 30 tenperature bel ow
0C. After conpl 628, 3a9)oin ethanebl2ml), wasiteated iwithgongendwsted or a furt her

was. ol ecnatpaiobe St 2Ry RERGOR ERPRLUBCIPd 1 e mpitiadd skt gT 541
VAR 2006 Vi 0 GHGRRSIAGE 6800/ S50 atnancic 270 iabag8en pomisisovdine et hy

acetate solution was dried over nmgnesiumsulfate, filtered and
concent r at & miRgle Aflep afudbien?mingthereactinn 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-ferf-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 Qnder reduced pressure to
25 afford the title compound as a white solid.

Description 24
Piperidin-4-yi-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 ¢arbon catalyst (800mg)
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the crude product. Purification by silica gel chromatography eluting with
ethyl acetate afforded the title conpound as a y§ﬁg€\m rystalline solid.
Description 22 5 Am no-8 fl uoroi soqui noline (022) ?0. 283Q), in ethanol
(2m), wadvQPeR¥Y with concentrated 10 hydrochl oric acid, PEP&EBR2048&ct i on
m xture cooled in an ice bath and a solution of tin (11) chloride

dehydr at e, (1.45g) in ethanol, (2m), was added portionw se over 10 mns.

Af t furth th t t b di
hydféx?de”iswd By Patathist Wi Fiepetioniand Beila farnsenkatediunder 808red magnesi um
sul fate, dr%gsr,_@% t@BﬁoFcP H@drﬁgo 8% ar\f]‘:i %dor essure to | eave 15 the

crude produc romat ogr aphy on ica ge ut| ng wth ethyl acetate gave
the title conpound as a creamsolid. Description 23 (1-Banzyl -piperidin-4
yl)-carbamc acjd tert butyl ester (D23) 20 To a sol ution of

1- benzyl - 4 DagcrtiateeP di ne” (30g, 0.16nol) in DCM (200nl) was added dropW| se

over a for NETTBEbrMyIpHAR 2 Beidir g Nammb1 Sk baCEd fert )
and t hen sdmﬁmsmmzsmved under reduced pressure to 25 afford the title

conpound as a white solid. Description 24 Piperidin-4 yi-carbamc acid tent
butyl ester (D24) 30 A solution of D23 (10g, 3.4mmvol)1n nethanol (150m ) was

chalyet (aoomyyete iR s REb SRR DR e e O oe  or an

Cat al yst wariflidrbinetradpyaidinennsing fthe brddedatre oatlined for Beedriptihet. r educed
pressurlg to afford the title conmpound as a white solid. Description 25
Description 26
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-i-carboxylic acid tert-butyl ester
(D27)
20
To a suspension of 1-(terf-butoxycarbonyl)-3-piperidine carboxylic acid
(19, 4.4mmol) in toluene (10ml} and triethylamine (0.68ml) was added
diphenyiphosphoryl 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/ethyl
acetate (gradient elution, maximum 50%) to affored the title compound as a

foam.

30
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5 1-j((5 Trifluoronethyipyridin-2-yl)piperidin-4-yl)am no]-carbamc acid
tert- butyl ester (D25) The title conpound was prepared from][BZ@Ramgﬁ

2-chl oro-5- trifluoromethyl pyridine using the procedure outlined for

Descri pt i &0 83/02289Descri ption 26 1-(5 Trifl uoromet hyl pyri dPGT/&B02/04206

yl)-pi peridin-4yl am ne (D26) The title conpound was prepared from D25 using
the procedure outlined 15 for Description 2. Description 27

3-(3' -Isoquinolin-5 yi-ureido)-piperidine-1-carboxylic acid tert-butyl ester
(D27) 20 Tdescsipdi on of 1-(terf-butoxycarbonyl)-3-piperidine carboxylic

i phenyi phACAREGInolT G -Ripp A i bred (88 % hcai d at ref 1 i for

1h and cool ed. 5-Am noi soqui noline (629ny, 4.4mol) was added and reaction
25 stirred at anbient tenperature for 56h. Solvent was renoved under reduced
pressure and t h@hediiedimpoinchwas pregarted fiom 527 using the prasedite autlined

hexanel gt h gradient elution, maximum50% to affored the title
conpoung ai&g@#@@ﬂ?ﬁ% -26 1 5 MAR 7006 WO 03/022809 PCT/ GB02/ 04206

Description 28 N-(Isoquinolin-5-yl)-N.{plperidin-3-yl)-urea (D28) The
title conmpound was prepared from D27 using the procedure outlined 5 for
Descri pti ofPescrip§ion29ti on 29

[(R}-1-(3-Trifluoromethylpyridin-2-yl)-pyrrolidin-3-yl]-carbamic acid tert-butyt
ester (D29)
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-yf}-carbamic acid tert-butyl
ester (D31)

25 The fitle 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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((R-1 -{3 Trifluoronethylpyridin 2-yl)-pyrrolidin-3 yl]-carbamc acid
tert-butyl ester (D29) 10 The title conpound was prepared frb6MAR 2006
2-chloro-3-trifluoronethylpyridine and 3R (+}-3-(tert

but yl oxyc&%@%{??%oﬁi no) pyrrolidine using the procedure out PER&GP0/a42006
Description 1. 15 Description 30 (R)-1-(3-Trifluoronethyl pyridin
2-yl)-pyrrolidin-3 ylam ne(D3d) The title conmpound was prepared from D29

usi ng the H%%I?@’ﬁ% tlined for Description 2. 20 Description 31 [(R)-1-(4
Trifl uoronethy 'n-2 yl)-pyrrolidin-3-ylJ-carbam c acid tert-butyl

ester ( D31IR?5-(Ifﬁ'iﬂ%Wm-mygwmdidthGﬂylamine (D32)
yl pyri an

2-chloro--trifluoronet I ne
3R-(+)-3-(tert-butyl oxycarbonyl am no) pyrrolidine using the procedure

ST, TR eSS A B

title conmpivrDesuription@ared from D31 using the procedure outlined 5 for
Description 2. Description 33 [(R)-1-(B
Trifluoromethyl pyridin-2-yi)-pyrrolidin-3 yi]-carbamc acid tert-butyl

2 chl oro-6.tr1 1 POSSHRIOR LT i e " and SR (5)- 3. (tert
but yi oxycaf{R)y\{eTrilabpymethylpyridin-2-yippyholidimasglearbamic 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-y})-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-y})-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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outlined for Description 1. 15 Description 34

(R)-1-(6-Trifluoronethyl pyridin-2.y!)-pyrroiidin-3-yl am ne(D34p MiR&Ihi t 1 e
conmpound was prepared from D33 using the procedure outlined for Description
2. 20 DescY? 926%935 [ (R)-1-(3-Chl oropyr! din-2-ylI)-pyrrol i 8FFeBRM% ar hani ¢
acid tert-butyl ester (D35) 25 The title conmpound was prepared from
2,3-dichloropyridine and 3R-(+)-3- (Pert-butyi oxycarbonyl am no) pyrrolidine

usi ng the r tlined for Description 1. 30 -28 16 MAR 7006 WO
03/ 022809 g&%%@&?m% Description 36 (R)-1 -(3-Chloropyridin-Z _
yl) - pyrrol {R)-0{8-Cthilofd m-yTWbﬁﬂhJ@?ﬁmmf prepared from D35 using

t he procedure outline 5 for scription 2. Description 37
[(R -1-(5-Chloropyridin-2-yl)-pyrrolidin-3 yl]-carbam c acid tert-butyl

e e D R T
outlinesl fgr Dddgiptiopion 1. 15 Description 38

(R -1-(5-Chl oropyridin-2-yl}-pyrrolidin-3-ylam ne (D38) The title conpound
was prepared from D37 using the procedure outlined

Description 37
[(R)-1{5-Chloropyridin-2-yl)-pyrrolidin-3-yl]-carbamic acid tert-butyl ester
(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 fert-butyi 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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for Description 2 20 Description 39 [(R)-145-Bronopyridin-2-yi)-pyrrolidin-3
yl]-carbam c acid tert-butyl ester (D39) 25 The title corrpouqq!i ms?gﬁrepared
from 2-chl or o- 5- bronopyri di ne and 3R-

(+) - 3- (t e BHA29808x ycar bonyl ami no) pyrrol i di ne using the prBEEHGBAZ0E | i ned
for Description 1. 30 29 16 MAR 2005 WO 03/022809 PCT/ GB02104206
Description 40 (R)-1-(5-Bromopyridin 2-y!)-pyrroiidin-3-ylamne (D40) The
title conpound was prepared from D39 using the procedure outlined 5 for
Descri ptlorpe?‘"'t% %tlon 41 [(R)-1-(6-Methyl pyridin-2 yi)-pyrroiidin-3

yl]-car ba gs {cﬁﬂf’B?HhY ‘Z?L'ﬁg"?&w'b yﬁQané(bhbj e conmpound was prepared

from 2- chI

(+)-3-(fei tbutt | oxycar bonyl am no) pyrrol i di ne using the procedure outlined
for Description 1. 15 Description

(R) - 1- (6- Met hyI AYe; terc oznmtymgvammrﬁdétqm iAShesingibe praredure putiegdpound
was prepar ¢ W&z‘m ng the procedure outlined for Description 2 20
Description 4

Trifl uoromet hyl pyridin-2-yl)piperldin-4-yi)amno]-carbamc acid tert-

Description 41
[{R)-1-{6-Methylpyridin-2-y!)-pyrrolidin-3-yl]-carbamic acid tert-butyl ester
(D41)
10
The title compound was prepared from 2-chloro-8-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)amino}-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-Trifluoromethyipyridin-2-yl)-piperidine-4-ylamine {D44)
30
The title compound was prepared from D43 using the procedure outlined

for Description 2.
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butyl ester (D43) 25 The title conpound was prepared from D24( and
2-chloro-3- trifiuoronethyl pyridine using the procedure outli REWR 28
Description i. Description 44 1-(3

Trifl uor oM ¥A2P8PPI di n- 2-yl ) - pi peri di ne- 4-yl anmi ne (D44) 30PGHEBP2/§4286
conmpound was prepared from D43 using the procedure outlined for Description
2. -30 1 6 MAR 2006 WO 03/022809 PCTI GB02104206 Description 45 1-[((6
Trifluoromet hyl pyri din-2-yl)piperidln-4-yl)am no]-carbam c acid tert- butyi
ester (D45pPes ion 4% conpound was prepared from D24 and 2-chl or o- 6-

bescri pt i on M THRPErAReHYBGUHIFONABRHAR LU ARey At sRAC RO I ™ )
10 The tit lhatyicegter (Di4SRs prepared from D45 using the procedure outlined

for Description 2. Description 47 15 1-[((4
Trifluoromethyl pyridin-2-yl)piperidin-4 yl)amno]-carbamc acid tert butyl

ester (P47) The Lt ’%qp I _ Zxchl oro- 4-
tril uorgélrmt hyl py gitlrtllg usi nwgggiégéﬁé%ﬁﬁ%@?#o@%&ﬁn ption 1. 20
Descri pti otrififdrorhe{ipyridine osingithé pregeduse duflingd fopDescription #y| ami ne( 048)
The title conpound was prepared from D47 using the procedure outlined

Description 46

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}amino]-carbamic acid tert-
butyl ester {D47)

The title compound was prepared from D24 and 2-chioro-4-
trifluoromethylpyridine using the procedure outlined for Description 1.
20
Description 48
1-(4-Trifluoromethylpyridin-2-yi}-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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25 for Description 2. Description 49 1-[([3-Chloro-5

trifluoronethyl pyridin-2-yl)piperidin-4-yl)am no]-carbamc qqii t ?] - but yl
ester (D49) 30 The title conpound was prepared from D24 and 2,3 gl chl or o- 5-
trifluor oNeQ 34288091 di ne using the procedure outlined for DBSEGBIVPGHS 1. -31
16 MAR 29% WD 031022809 PCT/ GB02/ 04206 Description 50 I -(3-Chloro-5
trifluoromethyl pyridin 2-yl)-piperidin-4ylam ne (D50) The title conmpound was
prepared from D49 using the procedure outlined 5 for Description 2. The

fol | owi ng BessHp 'ﬁé‘r@ prepared using nethods to those described above.

(R-1-(3 T (.

(R) - 144- n/eN? ?l)ép@r%:}g ﬂf’i‘?{‘l)‘)"' jﬁ@h%@y%t%@ﬁt@%hine%w)

(R -1-(5-Methyl pyridin-2-yl)- pyrrol|d|n3ylamne(D53

(R) -f-(6-Methoxypyridin-2 yl)-pyrrolidin-3-ylam ne § C}(ano-S
trifluoromethyl %B?l e@ommqnqowgﬁpr%naﬁeq r?ﬂhﬁﬁﬁélsﬂ%me procedu e outlined

(3R) - (+3 3 th p%p{lzoxycar bonyl am no) pyrrolidine, 5-am noisoquinoline, 1-
20 am noi soqui noln 5-am noqui nol i ne and 7-am noqui noline are avail abl e
comercially from TCl (Japan) Al drich Chem cal Conpany and Specs and

Bi oSpecs B_V. pecti vel D-tert- tricarbonate was prepared
according TBe fallewt P9 acutes s prea tstha pelnads adhe e fesebedaiare, 1978,
57, p.45). 2-net hyI - am noqui nol i ne was prepared according to the

procedure outlined i n the literature 25 (J Med. Chem, 1977, 20(11),
p. 1528) . 3(R}B43-Methylpyridin-2-yl)-pyrrolidin-3-ylamine (D51).

10
(R)-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-aminoisoguinoline, 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-terf-butyl tricarbonate was prepared according to
the procedure outlined in the literature (Org. Synth., 1978, 57, p.45). 2-methyl-7-

aminoquinotine was prepared according to the procedure outlined in the titerature
25  (JMed. Chem., 1977, 20(11), p.1528).

30
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16 MAR 2006 WO 03/022809 PCT/ GB02/ 04206 Exanple 1

N- (2- Bronmophenyi )-N-[ ((R)-1-(5-trifl uoronethyl -2-pyridyl )pyrrolﬂ&rh@{z?ﬂu
yQurea (E1) 5 A solution of 2-bronophenyl isocyanate (Al drich I ca
Conpany) VWOP3423B09 0. 222npl) in dry diethyl ether (65nml) waRCEHEBEHHOPW se
over 0.5h to an efficiently stirred solution of D2 (51.4g, 0.222nol) in dry
di ethyl ether (0.8L) wunder argon at anbient tenperature. After stirring for
18h, a white preci p|tate 10 was filtered off and washed with dry diethyl

et her (2 x Bxsomple TThe solid was crushed to a fine powder and then

re-stirred 0 ure. The

i nsol ubl e ﬁ”ﬂ%&%ﬁé@hﬂ?nﬁ-wgghiﬁ-(ﬁ)ni%rgﬁ%tﬁhl-&aﬂ}hﬁl p’éﬂﬁ@hﬁloo m) and
dried atDN(ég] 4h to afford title conpound as a white SO|Id 15 "H
NVR (d6- . 400MHz) 8 1.94-1.98 (1H, m, 2.19-2.28 (1H m, 3.31-3.41 (1
H m, 3.56 (2H, br, s), 3.67-3.71 (1 H, . CFL H m, 6.62 (1 H
d J 9.0Hz), 6.89 (1 H t, J 7.8Hz), 7. : 8.5Hz), 7.47 (1 H, d,
J 6.7Hz), 7.55 (1 H dd, J 8.0, 1% , 7. A9 2H, rn), 8.12 (1 H, dd,

J 8.3, 1.4Hz), 8.41 (1 H 20 s).

03/ 022809 PCTI GB02/ 04206 Exanpl a:{

yl)-N -4((R)-1-(5-trifluofqnet h§ pyri pyrrolldln 3- yI)Jurea (E2) CF3
5

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

(27.4ml, 0.222moal) in dry diethyt ether (65ml) was added dropwise over 0.5h to
an efficiently stirred solution of D2 (61.4g, 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/ivacuum/24h to afford title compound as a white
solid.

15
'H NMR (ds-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, 1, 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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To a solution of di-tent-butyl tricarbonate, (0.681 g, 2.595mvl), in dry
DCM (1 mM) was added a solution of D2, (0.5g, 2.162mmol) in in dLK DCNIEl
mM) in one portion. After the initial effervescence, the sol uti ohM&gll
stirred a %@ﬁ} tenperature for 0.3h. A solution of 5-agipei pnol i ne,
(0. 312q, g¢£ nﬁ%?) in dry DCM (1 m) was added. The reac??%#?%?@#h?e was
stirred at roomtenperature overnight. The resultant precipitate was
renoved by centrifugation, and the solid washed with ether and dried to
give the tigagmempound as a white solid. 15 *'H NMR (d6-DVBO, 250MHz) 3 9. 26
(1 H s), 857 (1 H s), 852 (1 H d), 841(1 Hs), 8.31 (1 Hd), 7.88 (1
H d), 7.78{lsoguine)-5-y)-N-{{{R)+-(Tfrifluoremetbyi-2-pyridylipyweolidintg-yijjurea. 64 (1
H d), 4'4§E€é H m, 3.73 (1 H dd), 3.59 (2H, m, 3.42 (1 H m, 2.28 (1
H m and ¥ (1 H m. MH# 402 20 Exanmple 3 ()_N-(Isoquinol-5-yi)-N
"-[(1-(5-trifluoronethyl-2-pyridyl)piperidin-3-yl)]Jurea (E3) -34 16 MAR
2006 WO 03/ 022809 PCT/ GB02/ 04206 D28 (0.2g, 0.74mmol),
2-chlonr5-trifluoronmethypyridine (3eq., 0.4g) in dinethylformam de (10m)
and finely powdered thas-iun1ﬁarbq¢ate (3eq. 0.31 g) were heated at 90C
for 18h and cool ed. SQl veat waN._rermpyved. under duced pressure and the
resi due partitoned betWq X e organi c phase was
separated, dried (MgSO4] sol vent under reduced
pressurg af forded the crude product . chr omat ogr aphed on silica ge
elutingwth ethyl acetate to give the W conpound as an off-white solid
whi ch was converted into a hydrochloride salt. 10 M+ (free base) 416. The

cotumm- ( o50xromiPianoICton oL eE Ry iRaH3haR, 1 BT naR R BB Y ot
flow rate pCM (1fnl)Wds 2déd BNotiftionCfiD?) (81507 2518Bmehat) 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-(1soquinol-5-yl)-N"-[{1<{5-trifluoromethyl-2-pyridyl)piperidin-3-yl)jurea

(E3)
e
M NN
HN N =
H | -
= s
F
Nao F



Exanpl es presented in Table | were prepared in accordance with the
procedures described herein and simlar to those of El to E3. .35MARZ00E1 MAR
2005 WO 03/.0 PCT/ GB02/ 04206 D28 (0.2g, 0.74mmol),

2- chl or o- gqgjﬁ'ﬁgﬁgr onet hyl pyridine (3eq., 0.4g) in dinet h%T’&P%%z&ﬁe (10m)
and finely powdered potassium carbonate (3eq. 0.31 g) were heated at 90C
for 18h and cool ed. Sol vent was renoved under 5 reduced pressure and the
resi due partitoned between ethyl acetate and water. The organi c phase was
separated, dried (MgSO4) and filtered. Renoval of solvent under reduced

pressure af f or dpggtDed; DUTemACHY 2<éhlorbbi-ifli@FomeinyiyRIoNE ERie®.44) ini | i ca gel

eluting with ethyl acetate to give the title conpound as an off-white solid
whi ch was dimetbyfermnamide (A0mihand finelyippwdesed potassiunpcarionsate 638ge) 416. The

two enanti r E3A anpd o BT epayated. b PLC using Chiralpak AD
col urm (25@@%’%_ ?a%ﬁﬁtﬁm%#% né."@?ﬂgﬁ’@ﬁ 'P&lﬁ"% L{/ngf at a
flow rase pidubedigrabsurdidrd tHY ragidesiptoAbd Bbivcan dhyFssemteandwatant ed in
Table | were prepared in accordance wth the procedures described herein
and si mi | alhe®rganic phase mas seEgated3dried\(MgSOapasd diteras. Remevaligf 16 MAR
2006 PCT/ %%Atolfnz e? rgd&tgcﬂpressure 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) ata
flow rate of 1mi/min with UV detection at 215nm.

15

Examples presented in Tabie 1 were prepared in accordance with the
procedures described herein and similar to those of E1 to E3.
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Ex(R1} S Chensril ESM++ P 4Br RIIF3C 429, 1 -N431 5BrR11F3 429, N431 6Br R11N
CF3429, 431 7BrR11C 396, 398 SBrR11CI 396, 398 -36 WD 03/ 022809 16 MRRIEHO6

PCT/ GB0210420

OR11- Br 440, N442 10R11CF3 477 N 11{ -R1T CE3 385. | 387

12R1E3C ¥ 03%22309 PCT/GB02/04206

10

15

D28 (0.2g, 0.74mmol), 2-chloro-5-triflucromethylpyridine (3eq., 0.4g}in
dimethyiformamide (10ml) and finely powdered potassium carbonate (3eq.
0.31g) were heated at 90°C for 18h and cooled. Soivent was removed under
reduced pressure and the residue partitoned between ethyl acetate and water.
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.
MH?* (free base) 416.

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

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.

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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407 - N 13R11CI 373, 375 144 -Rl11Me 353 X)N 15RIN 1Owveass 16CF3R1Ck 384, 1386
17CF3R11CF3452, 454 -37 16 M?A, 4 ?2QQ% WO 03/022809 PCT/ GBO2104206 18CI R1F3
452, CF3N454 19F3R11CI 424, i N422 20. - R1- C F3 402 NN f CF3g MAR 7005

WO 03/022809 PCT/GB02/04206

Table 1

5 )

Ex @ SChom |s | r (Rz)*1

5 Br R |1]1 Fs 429,
431
| s,
=
N
6 Br R 1] 1 429
SN .
| 431
=
N~ CF,
7 Br R |11 ¢l N 396,
| 398
=
N a
3 Br

R |1]1 xS | s,
| 398
=
N

- 36 -

MH+




21N /Rl

402 N 22R1114 402 N CF3 23NR1ClI 388,
Me 25f NR1l.XF -38 WO 03/022809 1 6 MAR 2005 PCTI GB02/ 04206 26RMARABS NF
27R11{{ FaBobeff11CF3416 N Me 29R11CI 380,

""(N370 t t Ilbzz

10

1

12

13

14

15

Qe

16

O
M
«w

17

e

CF

24NR1/ 347

PCT/GB02/04206
1 X Br 440,
| 442
—
N
1 N CF, 477
l o
N
1 X 385,
| 387
o
N
1 F,C XN 407
l o
N
1 ¢ A 373,
| ars
—
N
1| Me SN 352
| /,
N
1 R 369
l —
N OMe
1 RSN Cl 384,
| 386
=
N
1 x| 52
] 454
/
N
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35Me RLGER 13482800

382 N Me 30R11361 Me N Me 31R11365 F N Me 32R11jj F383 14- F g Me -39 WO
03/ 022809 16 N R ?2006 PCTI GB02/ 04206 33R11Me379 F N | 34|VER11F] c%fa?ﬂﬂﬁ !
PCT/GB02/04206
18 Cl 1 452,
i P 454
CF,
19 ! 1 SN cl 420,
| 422
o
N
CF,
20 1 N CF; | 402
| N
/
N
21 | X 1 | X CF | 402
N —
Z N
22 1 X 402
2 | -
| N CF,
N._ =~
23 1 | ses,
| 370
3 e
| N
N._ .=~
24 1 347
S
l Me
N._ .=
25 1 : as1 -
AN
| F
N._ .=~

.38 -

/' N



NN 36Me R11CF3416 N 37Me - _R11l 416 N CF3 N/ | 38MeRI1CI 381, 383 N
39NR11Cl 380, 382 40Me CR11! 361 M N ,5~ 41Me - _R11 F365 i Mrh HEO 16 i 4R

2006 WO 03/022809 PCT/ GB02104206 42MeR11- F 382 F N Me
WO 03/022809 PCT/GB02/04206

26 R 1] 1 : :Me 365
F

27 R [1{1 /@F 369
| F

28 R 1]1 AN 3 416

\ 7/

W/

\_ 7
\

Mea

29 R |1} 1 - 1 as0,
382

\ 7

=
o

30 361

Me

E\ /;

=
o

M 365

N &

8

Me

32 R 119 )@:F 383

L N~

Me

-39 -



43 - -R11~ 379 F NI | 44Me - RI1I1X :L Me362 NI | 45Me R11Me362 _ N |
0115~1 46Me R11Me 362 NI /N 47Me - _ R11Me 362 N 48Me oR11N Q\&EBMBZU@B49IVE
R11JZ7J 7@%6%9!&28% M -41 1 6 MAR 2QC5 PCT/GB02/04206
33 R {1] 1 Me | 479
~
| F
N._ .-~
Me
34 R 111 Fl,C N 416
Me X l P
| N
N. .=
35 R 1} 9 CF, 416
Me | ™ I N
N >
Z N
36 R 1|1 N CFy | 418
Me SN | _
l N
N. .=
37 R 111 s 416
Me, I
= =
| N CF,
| N~
38 R [1]1 cl N 381,
Me | 383
D —
| N
N._ .=
3 R 111 x| 380,
Me | P 382
l N
N._ .=
40 R 11 1 361
Me SN
| Me
N =
41 R Pt 365
Me N
| F
N =~
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WO 03/022809

WD 03/ 022809 PCT/ GB02104206 50R11GC 396, Me398 - _
52R11379 M 1F N Me 53R11F397 Me 1F N Me 54R11Me393 Me

N Me 51R11375 M Me N Me

N1 § MaR 2006
PCT/GB02/04206

42
Me

\ 7/

R

382

43

\ 7/

Me

2

379

\_/

362

45

\ 7

362

46

\ _/

362

47

\_/

362

\ 7

OMe

378

49
Me

\

Me

430
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Me 55R11C~395, Me~397 - -- NN/ M 56RI 1430 Me( - NCF3 N/ Me -42 1 6 MAR
2005 WO 03/022809 PCTI GB02/ 04206 57RCFg430 N N Me 58RF, 430 Md g-man~0fy Me

58R11 CF3420 N 60F 2CFs415
WO 03/022809 PCT/GB02/04206

50 R 1] 1 N Cl | age,
Me | 398

\

N
Ma
L] R 1 1 375
Me
N
! Me

Me

52 R 11
Me

379

/

Me

53 R i )@i': 397

Me

/

Me
54 R (1] 1 Me | 303
: =
| F

Me
55 R 111 Cl ags,
Me [ 397

/

/

Me

56 R |11 1 N 430
Me [

/
\

Me
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N/ [/ 6IN/ /2CF3 416 N 62-21F3C416 N/ /N 63N/ 14-2F3 415 N 64N2CFs 4165 N
-43 WO 03/022809 16 M? 70,96 PCT/ GB02104206 65-21416 NN CFB; @6z 2[bF3C416 NN

67-21 416 NN CF3 6821F3C 416 ) N N 69Me N -2F3C
WO 03/022809 PCT/GB02/04206

57 R [1[1]| CFs s 430
Mo | ~
| N
N =
Me
58 R |1]1 430
Me‘ SN
N =~
Me
59 R O[1]1 XS | 420
3 I s
| N
N ==
F
60 1| 2 X O | 416
AN | Z
l N
N =
61 112 SN CF, 416
N I /
| N
|\ N~
62 . 2] 1] &€ N 418
3 I —
| N
N~
63 . 2| 1 Fs 416
] 3 ! 3
=
N .= y
64 - |2 Xy CFs | 418
= l —
| N
Ne_#
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430 j:::~N Me i
A

- O CF3 463, 70N 21l o
455 N C 74Me -21CF3 430 NN -44 1 6 MAR 2L 5 WD 0310RR89IN

465 N 71Me -2N CF3430 N Me

PCT/ GB02/ 04206 N ~ - GFa  75N-21i PCT/GB02/04206
65 1 NS 418
~3 | <
| N CF,

N._ .=
o6 1 FC X 418
3 [ =
N
o
N
67 1 N 416
SN | =
] N CF,
o
N
" \ 3 FyC SN 416
[ P
N N
69 N 1 FC AN 430
» w
Me N N
70 1| ¢ Xy o | 48
M 465
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| N
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” ] N 430
M
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| N CF,
Ne_~
12 1 | NC SN 455
M
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| N CF,
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78 4 CFy 430
R Jo
N =
= N

-44 -

NC 72N



430 N 76Br311CF3 429, 1431 77Me R11C F3 417 NN SChem = stereochem stry 5 10
15 20 25 -45 16 MAR 2605 WO 03/022809 PCTI GB02104206 Phar macodlgogkqals Dat a

(a) In vitro assay As referenced above, the compounds of the invention are

vani | | oi dW# éﬁﬁ‘gor (VR1) antagonists and hence have usef PFTGB4 030t i cal

properties. Vanilloid receptor (VRI) antagonist activity can be confirned

and denmonstrated for any particular compound by use of conventional

nmet hods, f-er—rexanple—those—gi-setoged—i-Arstandard—referpnee— exts such as D.
Le Bars, M_Gozarin and S._ Cadden roacol ogi cal RevieWws, 2001, 53(4),

597-652) omsquch other texts| 10 ngnt] an d ¢farei JIhe pomeen used for the
conpounds | on yas baged| uppn aﬂifﬁégﬁﬂbased cal ci um assay,
N

simlar td Smart lat} al} (BrigtAshJoufnal pf Pharnacol ogy,
2000, 129, ¢ Fted agtriocyft oma

76 Br s |11 X | az,
| 431
—
N

77 417

§'Chem = staraochemistry
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1321N1 cells, stably expressing human VR1, were seeded into FLIPR pl ates at
15 25,000cel | s/well (96-well plate) and cul tured overni ght. ]Pﬂﬁ &ﬁ | s were
subsequently | oaded i n nedi um contai ning 4M Fl uo-3 AM (Ml eCu A r obes)
for 2 houME0H§22808om tenperature, in the dark. The pl ates PGEIGBOEHEA6 washed
4 times with Tyrode containing 1.5nmM cal cium w thout probenecid.The cells
were pre-incubated with conpound or buffer control at 20 roomtenperature
for 30 m nutes. Capsajcin (tSi gnma) was then added to the cells. Conpounds
havi ng ant 1 gai nst the human VRL were identified by
detecting differences in fluorescence when neasured after capsaicin
addition, conpared with no conpound buffer controls. Thus, for exanple, in
t he buffer (aomtvitlo #sg@pai cin addition results in an increase in 25

intracel lul'ar cal ciumconcentration result] n% in flugrescence, A conpound
havi ng ant agonAstrefarenced abpvechie aampaunds At the invertion @re yanlleidr ecept or |
there ig n | | Lhe ' LAl cal ci um
evel s andree @RI MARGNERHE b fald e aREShara iR E inokeRlesc o
the 1 C50 Walnilleid teseptort (VR 1Gteiggdivistsaftivite aam be wonfidbedldndodemonstrited est ed

by the above net hodol ogy had pKh > 6, preferred coppounds having a pKb a
7.0. -46 1t W%B@W@MMMW@U@M@@W@F&’ﬁﬁaﬂw@ﬁhose
hyper al gesiq{g. | ' | i nject

e apl ant Srecldbel1f st rliefortl hacuch BP0 gt WE GRS 5 .

gui nea- pi gCaddencRhafif8cel8gicabReviags, 260 1)83(45497)6524risachotherttextsconpounds

were adm ni strgred rally at 0 (vehicle), 3, 10 5 30ng/kg with vehicle as 1
veret hy HBel IMEBOBe r@iBsi ng vol une bei ng 2mlkg and dosing straight into the

stomach. The metiylaldil 688 he THASLABSHI RS Tohtbh e BERRI b 81 0 the

pestle and nortar and ground together. avioural readouts o ani cal
hyper al gesiFa!R@ basettcaloisd dsshyr smilBCH thabdessritent by Sniathetal. (Britishng) , after
FCA but betlg{:rena%y th%rr{‘g\é‘&s&,aédda? 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 caicium, without
probenecid.The cells were pre-incubated with compound or buffer confrol 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 ICgq
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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10 (predose reading) and 1 hour after drug adm nistration. The readout used
was paw pressure (Randall-Sellito) and the end point was gawii Btidr anal .

The paw essure eqU| pment al so had one silver disc placed on the ROI nt to
i ncrease ®ings by a factor of 2. Conpounds havi ng BCTf502042!

vitro, accordi ng to nodel (a) above, 15 were tested in this rmdel and shown
to be active. 20 25 30 -47 16 MAR 2006 d ai ns 1 The conpound

N;/Elzdslr;)ggﬁpgﬁﬁﬁ)'ﬁ‘%@' @%?%ésrlzagpﬁﬁggmlep p’%FB or a pharnaceuti cal

acceptable salt or a solvate thereof. 2. A process for the preparation of a

conpound of for m10@u( & 1mgImiEFCRNVMIMfEIEd taphatapintdire K paw bpqeof , as
clainmed in claim]l, which process conprises coup ||2n§|4a conmpound of formula

(11): in warekpsof 8 male Qunkini Hartiay guipearpigs, (batah; 1628 %xgveragemghtw

A 3O e S R 5

NR4 R5 C(30mgdiRg with(¥ahid!é s, 1 %ﬁ(e@h;qdalmmd do§ih§velirhé Yeing Zid\and
(O ( CHZ) XOR6, - C(O (CH2) xNRAR5, -C(O) al koxa/ulmE O NRARS,

- (CH2) x( O)dalﬁk\g)@tralght(lquym ; The meth m;s)adgqgl gragepliy)to the

B

(CH2) xN(R4) S(O 2R6, -(CH2)XN(R4)C(O R6 or -(CH2)xC(O alkyl; P is selected
fromaryl and he%haaibyal'al red@outs of mechanical hyperalgesia were obtained before

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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16 MAR 2606 pis 0, 1, 2, 3 or 4; with a conpound of formula (Ili): B-
(CH2)ry in which P is selected fromaryl and heteroaryl; R2 is spﬁpﬁ?{ﬁﬁ
from-H, halo, alkyl, alkoxy, cycloal kyl, aral kyl, aral koxy, ‘

cycl oal kyl al kyl, cycl oal kyl al koxy, -CN, -NO2, -OH, -0OCF3, -CF3, -NR4R5, -
S(ONMR6, -S(O 2NR4AR5, -0S(O 2R6, -0S(O 2CF3, -Q(CH2)XxNR4AR , -C(O) CF3, -
C(Oal kyl, -C(Ocycloal kyl, -C(O aralifgims-C(O Ar, -C(O (CH2)xOR6, -

C( O (CH2) xNR4AR5, -C(O) al koxy, -C(O NRIR5, -(CH2)xC(O) al koxy, -

(CH2) xOC(O) R6, - (CH2)xOR6, -(CH2)XxR4R5, -(CH2)xC(O NRAR5, -

(CH2) XN(R4) C(O) R6, - (CH2)xS(O 2NR4R5, (CH2)xN(R4) S(O 2R6, -ZAr, -

(CH2) xS(O) 2R6, -(OCH2)xS(O) 2R6, -N(R4)S(O 2R6, -N(R4)C(O RG, -

155, 23 o compa M gHHaridsenil) B (8- E Ml et conan
appropri at 9yﬁ@m)§y§-,@ngin_%g¥_ﬁga\yﬂf@ﬁh@§ g¢ppabl e of reacting together to

formthe urea noiety; a ereafter, as necessary, carrying out one or nore
of the following reactions: -49 1 6 MAR 2006 (i) re
group; (ii) preparing a salt or a solvate of the hd so forned. 3. A
conmpound of forrmula (El) or a pharnaceutical acceptablje salt or solvate
thereof, as clainmed in claiml, for use as an a q herapeuti c substance.
4. A conpound of formula (E1) or a phawm@hcal | y acceptabl e salt or
H .
Br N

Vi ngegany protecting

0

or a pharmaceutical acceptable salt or a solvate thereof.

2. A process for the preparation of a compound of formula (E1) or a
pharmaceutical acceptable salt thereof, as claimed in claim 1, which process
comprises coupling a compound of formula (ll):

)

in which R is selected from -H, halo, alkyl, alkoxy, cycloalkyl, aralkyl,
aralkoxy, cycloalkylalkyl, cycloalkylalkoxy, -CN, -NQ,, -OH, -OCF3, -CF3, -
NR*R®, -S(0)mR®, -S(0),NR*R?, -OS(0),R®, -OS(0),CF3, -O(CH2)NRR5, -
C(O)CFs, -C(O)alkyl, -C(O)cycloalkyl, -C(O)aralkyl, -C(O)Ar, -C(O)(CH2)1OR®,
-C(O)(CH2)NR*R?, -C(O)alkoxy, -C{OINR*R®, -(CH.)C(O)alkoxy, -
(CH2),OC(O)RE, ~(CH,)OR®, -(CHRR?, -(CH2),C(O)NRR®, -
(CHaN(RYC(O)RE, -(CH21S(0);NR*R®, (CH2)N(RHS(O)R®, -ZAr, -
(CH2XS(O)R®, -(OCH,)S(0)R°, -N(R*)S(O)R®, -N(R*)C(O)R?, -
(CH2KN(R*S(0)2R®, -(CH2)N(R*)C(O)R® or -(CH21:C(O)alkyl;

P is selected from ary! and heteroaryl;

- 48 -



solvate thereof, as clainmed in claim1, for use in the treatnent and/or
prophyl axis of the Disorders of the Invention. 5. A conmpound of fornula (E
1) or a pharmaceutical acceptable salt or solvate thereof, as clﬁmdmhﬁn
claiml1, for use in the treatnment and/or prophylaxis of pain. 6. The use of
a conmpound of formula (El) or a pharmaceutically acceptable salt or solvate
t her eof inptin®, AU ackdure of a nedicanent for the treatnent or prophyl axis
of disorders in which antagonismof the Vanilloid (VRLl) receptor is

benefi ci al . K A use acc?rdi ng to claim®6 wherein said disorders are the

Di sorders $th & sempayedof frm@a (W)phar maceuti cal conposition, which
conprises a conpound of fornmula (E 1) or a pharmaceutically acceptable salt
or solvate thereof, as clained in claiml, and (hz)ohar maceutical ly
acceptable carrier or excipient therefor. -E 9

B—— (CH,);

(1)
in which P’ is selected from aryl and heteroaryi;

R?is selected from -H, halo, alkyl, alkoxy, cycloalkyl, aralkyl, aratkoxy,
cycloalkylalkyl, cycloalkylalkoxy, -CN, -NOy, -OH, -OCF3, -CF3, -NR*R5, -
S(0)mR5, -S(0):NR*R?, -OS(O):RE, -OS(0)CF3, -O(CHNR*RS, -C{O)CF3, -
C(O)alkyl, -C(O)cycloalkyl, -C(O)aralkyl, -C(O)Ar, -C(O)CH2)OR?, -
C{O)}CH2)NR*R®, -C(O)alkoxy, -C(O)NR*R?, -(CH )C(O)alkoxy, -
(CH2)OC(O)RE, -(CH2)OR®, <(CHLRR®, -(CH)LC(OINRR?, -
(CH2LN(R*C(O)R?, «(CH2LS(0)NR*R®, (CH2)LN(RHS(OLR®, -ZAr, -
(CH2XS(0)2R®, -(OCH2),S(0):R°%, -N(R*)S(O)R®, -N(R*)C(O)R?, -
(CH2)N(R*S(O)R®, -(CH2LN(R*)C(O)R® or (CH2):C(O)alkyl;

nis0,1,2o0r3;
gis0,1,2,30r4;
ris1,2or3;
sis0,1or2;

and A and B contain 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:

-49.



16 MAR 2006

(i) removing any protecting group;
(i) preparing a salt or a solvate of the compound so formed.

3. A compound of formula (E1) or a pharmaceutical acceptable salt or
solvate thereof, as claimed in claim 1, for use as an active therapeutic
substance.

4. A compound of formula (E1) or a pharmaceutically acceptable salt or
solvate thereof, as claimed in claim 1, for use in the treatment and/or

prophylaxis of the Disorders of the Invention.

5. A compound of formula (E1) or a pharmaceutical acceptable salt or
solvate thereof, as claimed in claim 1, for use in the treatment and/or

prophylaxis of pain.

6. The use of a compound of formula (E1) 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.

7. A use according to claim 6 wherein said disorders are the Disorders of

the Invention.

8. A pharmaceutical composition, which comprises a compound of
formula (E1) 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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