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nonoam ne 5 re-uptake, to processes for their
preparation, to pharmaceutical conpositions containing
themand to their use in nmedicine. The conpounds of

t he invention exhibit activi t%( as both serotonin and
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exanpl e, the conpounds of the invention are of use in

tPgistimRAHIBRI Yol s ﬁamea"ns.dbrbombcﬁrhds%.eﬁw.aﬁ thho%fmlne

nmonoam ne transporter function i's | rrp i cat ed; nor
peruptakear toy praoesdes s fom  thisirc hpieparation, or’(oofpharmaceutlcal

R BRSGn<pogBiiad fhelp Sncr 1B IR 15 i Miciia or bt n
serotonin and noradrenaline 5 is inplicated, such as

urinary incontinence. Accordi ng to a first aspect, the
|ﬁb@mr@wptmdsvpﬂélse dneetisouauhibit adlivitulas oojh serefonin and

@$’a§§§w% Brtay MriusrSi ki tote REFE Ry variety of
géut@ar%@jsd P&l ¥ampR, the detpouidgl ofCihe aklilidn apé of
het 4al kyl, wherein the cycloal kyl, aryl or het

gtﬁm\s the éreéﬁneahaf djsasders: it whish the eagulation obmonoamine
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-BAIbION ofi re-utithkeof- Srotdih kol neradirghalibel tey impidaited; and
dal kyl ; R2 is aryl or heteroaryl

s%ﬁEQQ'Q”I)(t%%PfHWSaP whightinkjhiion l%?@lﬂgﬁ%fmtomﬂ delriadianaline
S r | koxy, OH, hal o, CF3,
d%l@‘b Q%Eg Q@i‘dp?%gﬁﬁ%j&yhgo@ ﬁr%eo 4al koxy- G - 6al kyl
and G -4al kyI - 4al kyl ;

According to a first aspect, the invention provides a compound of formula
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and pharmaceutically and/or veterinarily acceptable derivatives thereof,
wherein

R'is H, Cy.salkyl, -C(X)Y, Ca.scycloalkyl, aryl, het, aryl-Cy.4alkyl, or het—C;.
salkyl, wherein the cycloalkyl, aryl or het groups are optionally substituted
by at least one substituent independently selected from Ci.galkyl, C;.
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R3 is G . 6alkyl, C3-8cycloal kyl,

Cs-scycl oal kyl -d-eal kyl, aryl, het, aryl-G . 4alkyl or
whedo4@io99ztal kyl , wherein the cycloal kyl, aryl PCT/B1004/001943

groups are optionally substituted by at |east one

substituent independently sel gct ed fromG -6al kyl,

S uPTLE, B, S B o

-4é\||1&mj1,4a|}€yl.sc§4@[ky9 Yis H G -6alkyl, G -6al koxy,
g% het , -G -4alkyl or het-C -4a|k| nis

is ;mdwrdb@lterml @Rtienallyi substituted oyoat leﬁsamam&fstlﬁuent
ppapdhi,s0BEGE T T £t B, IR faEG 20r,

5phSGFBtderbxy @@k&lkﬂanJ‘;allkewa@atkmmctC5zalkyl -S-C; 4alkyl
menbered heterocycle which contains at |east one

o G hesdlkdalomryepikyghals- §PVP[9§§6’"@0 sahylargmyl, g*aeeiuparyl -Cu.

t a t
6-%\4 e(r)llegorlleﬁg:t e%o yCnge n a| n¥|C @yl eashglr 0 ,S are
O optidndilgt ubstituded bypai ta!aat onlef mltumtanﬂemndently selected
6- mrenb carboc C|IC -, . 5- or
6&&%@ é% Hepeﬁﬁ 0XY,e0 %?@ﬁo’céﬁwaéﬁ gqééagydrgﬁgq\]ealkyl,
O pr [ I I t of the invention,
1ORleféé‘"ﬁ%%'%f(wanda(gbﬁr]#)g{%egsggglf| ned above. In a

fu)(ti$18rore®bodi rrent of the invention, mi s Oand Rl, R2

"ot bl esoROSy Gl ety G- Chliek oo

Thh‘$s 1'6} A ﬁréhﬂ@&ﬁhﬁ@ﬁé’h WES L, nid & &1 FAd wRerARGs B3m is 0,
are as defined above and * represents the S

enwheredmifrm is 0, thest’ représantharchgabeentreint, R1, R3 and
150 BB g BN RS SR o [
ONReteroaryl is an aromatic 5- or 6-membered heterocycle which contains at
least one N, O or S heteroatom, optionally fused to an aryl group; and
het is an aromatic or non-aromatic 4-, 5- or 6-membered heterocycle
which contains at least one N, O or S heteroatom, optionally fused to a 5
20 or 6-membered carbocyclic group or a second 4-, 5- or 6-membered

heterocycle which contains at least one N, O or S heteroatom.

In an embodiment of the invention, R' is H and R?, R® and m are as
defined above.

25
In a further embodiment of the invention, m is 0 and R', R? and R® are as
defined above. Where m is 0, * represents the R or S enantiomeric
configuration. Thus, in a further embodiment, m is 0, R', R? and R® are as
defined above and * represents the S enantiomer.

30
In a still further embodiment, R', R® and m are as defined above and R? is
phenyl, naphthyl or quinolinyl, each optionally substituted by at least one
substituent independently selected from Ci.galkyl, Ci.salkoxy, OH, halo,



substituent independently selected fromOC -8alkyl, G
- 8al koxy, OH, hal o, CF3, OCF3, SCF3, hydroxy-C

wo Ballyiogs Ci . 4al koxy-C  -6al kyl and G - 4al kybeB82004/001943
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-4al kyl. In a yet further enbodi nent, the substituents
may be selected from haI 0, C1- 4al kyI G - 4al koxy

EEgIF éﬁiﬁgp W@S'hﬁ% gﬁ?ﬂ@? Faft@ E gﬁ(y | apd (G1-salkyl-S-

th geg.?awmb%l & g@flhﬁtheeaé‘mbbdiﬂfm nﬂ*@ﬂéuwstwérﬂgtrﬁé}y bboselected

, kyl. In a further enbodi ment
i sfrpmehalo, 2@H, | G1-@liidt CruaksaxyyandusFaubSdptianatly s the phenyl

seranedy ohiiclsSlitren TRaD b SyBERuR SH Y. M4 & three
yesudstitidras, @a*dmmuepahderﬂw sdtgctatddram dato, 6(3Hdaﬁd cegblkyl In
above and R3 is gal C3-8cycl oal kyI or -

cyd |f@@m¢<ry$mbpdlrra@n¢yﬁ ig ﬁﬁanvlmd@r sihaiidieteadmt twqa@ubsgltuents
n%elgét@ﬁl ’frooﬁ ?ﬁ%&% g?/lléln (Jl’o(ralet %Qraebﬁéa Hyft hgﬁ a still further

C ogmmdLditnet, R3lisrdicaldrbpleersyl phar maceut i caI ly and/ or
veterinarily acceptable derivatives thereof, wherein
R4 is phenyl, naphthyl, or quinolinyl, each optionally

SU\*?P BPfﬁﬁwgmég?éqb rl%ﬁf ﬁ‘”%i‘%ﬁ%ﬁ%ﬂxéﬁée%'déﬂﬁtf@%gghha R%is
OéE'aeaI[B;@FS ngmloilk?/l_ Cbe gﬂcsil@wcloiéllll((yl-@a%aékmy CIn a further
:6§W%F"m$§ 5%%%24"%} Caegy/ 2 &é%ﬁpy%ﬁgglkg P iqalkyl.

aryl or aryl-C -4al kyl wherein the cycl oal kyl and aryl
groups are optionally substituted by at | east one

sulmsta tyﬂnfurﬁrwrhe'mb@eib'eadterafl thes aheentemn, f theme Gis  provided a

OH, hal CF3, OCF3, SCF3,
hy%ﬁ’@@u@&‘ﬁ EQWVIIaXIY - 4al aI;lo>(2y G . 6alkyl, and G

- 4al kyl - -4al kyl; and mis Qor 1, wherein if mis
0, then * represents t he R(o)r S enanti oner.
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and pharmaceutically and/or veterinarily acceptable derivatives thereof,
wherein

R* is phenyl, naphthyl, or quinolinyl, each optionally substituted by at least
one substituent independently selected from Cjgalkyl, Ci.galkoxy, OH,
halo, CF3, OCF3, SCF3, hydroxy -Ciealkyl, Ci.salkoxy-Cqealkyl, and Cs.
salkyl-S-C1.4alkyl;

R® is Cy.galkyl, Ca.scycloalkyl, Ca.scycloalkyl-Cy.galkyl, aryl or aryl-Cq.salkyl
wherein the cycloalkyl and aryl groups are optionally substituted by at
least one substituent each independently selected from Cisalkyl, Cs.



In a further enbodiment, R5 and m are as defi ned above

and R4 is phenyl, 1-naphthyl or 2-naphthyl, each
wopikonmab y substituted by at |east one substiPCETE2004/001943

i ndependently selected from G -sal kyl, G -8al koxy,

OH, hal o, CF3, OCF3, SCF3, hy roxy G . 6a| kyl, G

:c,ﬁia?lal‘%(ox ﬁ"s fﬁaﬁs}kﬁﬁ 0 Q%y @9@@‘33{3%@% C1Hikoxy-C:.

-6aillk3br|andb1 aalRAL S @ Y,alkgtlandal o and CF3. The phenyl or
nap hth Erous may be substituted by one, two or

t hlinelé OsQ!b twhereit é m isr0.dhee fiseprasents therfd opfeanantigmer.
napht hyl groups are substituted by two substituents.
In a further enbodi nent, the phenyl or naphthyl groups

5ar | & flrtdrtamissdiment we> an@m atelaﬁtisfmédabeodalmﬂl & is phenyl,
selected fromchloro, fluor C -4al k and OH In a

y el -neghthyk rore Roranhia: eQCHeOBH@'r‘@”y éHbﬁtﬁHM)ﬂy gt depst one
ar & U HHEHeRYertiD SERLAIC 1BRP RS @, Slikbly, QM. halo

renb m are as abo
R5CFs, OCF, Sﬁ%yhyd@y@y@lky&l@ylallwxyl-@ aalipdtarst Ch I4alkyl S-

furth e od| nt, R4 and R5, ar s f|n aboe
i Ceaits o, SUBBHHBATS BAY. OPloRBlly BectIGeIBRdrads 81, Cr.
1OensaJ‘IEd>§/”Et5H IHu& 4nd GeS emlao‘?ih'éﬁw or'ﬂép?‘ﬁﬁ!hg?oups may be

represénts the S enantiomer. I'n a’still
entuhttiteted, by foemes tive pr dliegedulastitoemisunth @n Eorbediment, the

[ d | / [
L bob 37 3B adurscieisbeBiedhy g FukBfienis,dnya further
nagbBYimént, Cﬂ’\bnﬁhbﬂyll or CASPhIADE IROEHS yaréu I?,ﬁbéﬁtl:lfe@p B3 two

at | east one substituent I nd epen(?gnt 'y selected from
hasuhstigntgiindagendently celasiddk froyn ahieraHB ore7Ci.galkyl and OH.

1521:'Ir q6g lgléy M(e:iﬁéﬁ%yocdloal EW@? Rﬁgﬂglc%d oi‘m&h)ﬁﬁro%%d'al K bStituted

gr By Ro shRr@Btdupsal |y substituted by at

In a still further embodiment, R* and m are as defined above and R® is C.
salkyl, Cs.scycloalkyl or Cs.scycloalkyl-C.4alkyl.

20
In a yet still further embodiment, R* and R® are as defined above and m is
0. In this embodiment, * represents the R or S enantiomer. In a further

embodiment, m is 0 and * represents the S enantiomer.

25 In a still further embodiment, there is provided a compound of Formula |l|
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| east one group each independently selected from hal o,
OH G -4alkyl, G - 4alkoxy and CF3; and * represents

WO b@4R1p5s S enantioner. In a further enbodi nenPCT/RR206uMm1943
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* are as defined above and R6 is phenyl, 1-naphthyl or
2-napht hyl , each optionally sgbstltut ed by at Ieast

oS RSl S50 Sk AT B FBAARLS o
ophéefem 1Y |§$héﬁ§lleﬁhsﬁth§/r @mmhbmﬁw eédw@ptmnaawsfb@bhuhed by
Owve and enyl and naphth gr oups

su@islﬁiaﬁhpég sypstivent tngepandenty se frtomaﬂﬂa@ CDH £1-salkyl,

f unt hegt nt, the phenyl and naphthyl groups are
s&g%ﬁit(%&%%g{}&gne two or three hal o groups

I ndependent |y sel ect ed from fI uoro and chloro. In a

fur;her enbodi ne as defined above and
R7RT §5 (Fr-sallgd @;scycztgalwwwmwm aalkyl, aryl or aryl-CHy-,

S

erBESHERL Te HlodHryy iy, SrouBsCarel bpfctAfCEbstiuted by at
V\hlcmaetI iﬁe lgsowp éﬁelﬁaidfqdendehtlymglebtedafrbmmbed)H, Ci.aalkyl, Cs.

t further enbodinment, R6 and R7 are
as433€9’ﬁ))/n?é1§j égé\ﬁé¥ nd * represents the S enantiomer. In
a still yet further enbodinment, there is provided a
conpound of Formula |IV:and phar maceuti cal ly and/ or
vet mpresents yhea Boap? ebbatiomer.vat i ves t hereof, wherein

R8 is phenyl, optionally substituted by 1-3 halo
substituents; RO is C -6alkyl; and * represents the R

°rln5cl RUHE QB dintdML! Rﬁ%'nHY‘ ar88aé Sefihed hB6 WP BRAS isFhenyl,

i's .4 branched al kyl and * represents
1- naphthyl or 2-naphthyl, each optionally substituted by at least one

substituent independently selected from halo, OH, Ci.salkyl, Cy.salkoxy
and CF3. The substituents may optionally be selected from chloro, fluoro,
Ciaalkyl, OMe and OH. The phenyl and naphthyl groups may be
substituted by one, two or three substituents. In a further embodiment,
the phenyl and naphthyl groups are substituted by one, two or three halo
groups independently selected from fluoro and chloro.

In a further embodiment, R® and * are as defined above and R’ is C;.
salkyl, Csgcycloalkyl or Casgcycloalkyl-Cq.salkyl. In a still further
embodiment, R’ is Cy.salkyl, optionally a Csealkyl. Where R’ is a Casalkyl,
it may be a branched Cs.galkyl.

In a yet further embodiment, R® and R’ are as defined above and *
represents the S enantiomer.

In a still yet further embodiment, there is provided a compound of Formula
IV:



the S enantiomer. RO may be an isobutyl group. In a

further enbodi nent, the invention provides a conpound
w@edogaimas from 2, 3-Dichloro- L/-isobutyl- PCT/IB2004/001943

L/-[(3S)-pyrrolidin-3-yl]benzam de; 2, 4-Di chl oro-

L/ -isobutyl- L/-[(3S)-pyrrol igi n- 3-yl ] benzam de;

2-Chl oro-3-nethyl - L/-isobutyt-

L/-[(3S)-pyrrolidin-3-yl]benzam de; 3-Fl uoro-2-nethyl -

L/ -isobutyl- L/-[(3S)-pyrrolidin-3-yl]benzam de;

3- Met hoxy- 2- net hyl - L/-isobutyl -

L/-[(3S)-pyrrolidin-3-yl]bdnzam de; 3-Chl oro-

L/-isobutyl- L/-[(3S)- i dj n-3-yl] benzam de;

4-Chl oro- L/-isobutyl - R

L/-[(3S)-pyrrolidin-3-yl]|benzam de; 3, 4-Di chl oro-

L/-isobutyl- L/-[(3S)-pyrxolidin-3-yl]benzam de;

L/ - (2- Napht hyl et hyl ) -

L/-[(3S)-pyrrolidin-3-y nzam de;

L/ - (2- Napht hyl net hyl ) - H IV

L/-[(3ft)-pyrrolidin-3-yl]benzam de; L/-1sobutyl -

L/ [(3S) pyrrolidin-3-yl]-2-napht ham de; L/-Butyl -

[és pyrrolidin-3-yl]-1 -naphtham de; 4-Chloro-

5|_/ angp ham\@cpﬁlﬁ\cg[hé a@gj,{o; veterinarily acceptable derivatives thereof,

L/W:hé -pyrrolldln 3-yl ] benzam de;
5Po- LI - (2, 3-di chl orobenzyl )-/V-[(3ft)-pyrrolidin-

3- RP Jshstmsrayni sfstionalfiyl spbstitorecienyf 1Gahaly sabefitaents;
veterinarily acceptable derivatives thereof. Furt her,

noR- IS &i-¢3 Hd a'éd(arrpl es of conpounds within the scope

N Féljﬁo%é}ﬁﬁ@ﬁés?f‘y?ﬂﬁ%lpéﬂgog]eé t et rahydr o- napht hal en- 1-y

10I met hyl ) - benzani de; o

”é%ﬁé‘iw%‘:%“% Sishiobbkr, B 19 Con Disnat ARG o iepsegents
but yl - %;ﬁ?ﬁo gﬁphp?ﬁfﬁﬁaﬁg;gﬁhﬁgwrhg?éﬁg g car boxylic
acid i sobutyl pyrrolidin-3-yl-am de;

In a further embodiment, the invention provides a compound selected

15  from:
2,3-Dichloro-N-isobutyl-N-[(3S)-pyrrolidin-3-yllbenzamide;
2,4-Dichloro-N-isobutyl-N-[(35)-pyrrolidin-3-yl]benzamide;
2-Chloro-3-methyl-N-isobutyl-N-[(3S)-pyrrolidin-3-yl]benzamide;
3-Fluoro-2-methyl- N-isobutyl-N-[(3S)-pyrrolidin-3-yl]benzamide;

20 3-Methoxy-2-methyl-N-isobutyl-N-[(3S)-pyrrolidin-3-yl]benzamide;
3-Chloro-N-isobutyl-N-[(3S)-pyrrolidin-3-yl]benzamide;
4-Chloro-N-isobutyl-N-[(3S)-pyrrolidin-3-yl]benzamide;
3,4-Dichloro-N-isobutyl-N-[(3S)-pyrrolidin-3-ylloenzamide;
N-(2-Naphthylmethyl)-N-[(3S)-pyrrolidin-3-yl]benzamide;

25 N-(2-Naphthylmethyl)-N-[(3 R)-pyrrolidin-3-yl]benzamide;
N-Isobutyl-N-[(3S)-pyrrolidin-3-yl]-2-naphthamide;
N-Butyl-N-[(3S)-pyrrolidin-3-yl}-1-naphthamide;
4-Chloro-N-(3,4-dichlorobenzyl)-N-[(3 R)-pyrrolidin-3-yllbenzamide;



Napht hal ene- 2- car boxyl i c acid
(2, 2-di nmet hyl - propyl ) -pyrrolidin-3-yl-am de;

w@2@hhomes N-i sobut yl - 4- met hyl - N- pyrrol i di n- 3- yPeheBepeuin01943
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de;
N-| sobutyl - 2, 3-di met hyl - N- pyrgol i di n- 3-yl - benzam de;

35:3%?%% &La(%?sdélcmorott)g%/zyl)plw }J? pyrrolia Tt g e RYAh @, i

2- &id pharraddutiealy BhioretetmayPaddeptatsle meavaiwé@,etnéaéaf
de; 2-Chl oro-Nisobutyl-N-pyrrolidin-3-yl-benzam de;

3-Chl oro-2-fl uoro-N-isobutyl-Npyrrolidin-3-yl-benzam

B DR, REATIRIER O PORPGYPRS MG SAOPESIINg:
dejnvehtd ciutled- di chl or o- N- pyrrol i di n-3- yI benzam de;

2,4-Dichl oro-N-cycl obut yl net hyl - N- Prrol 3-yl -ben
anll\lu%yrrohdln -3-yI-N-{5,6,7,8- tetrahydro naphthalen 1-ylmethyl) benzamlde;

2 ﬁ.— g‘é - BidHiroN &) WPl LAY pdhAAhibg! | di n-3-yl - ben

2 N! -(B+Chibao-a-riethy|-Benzyte2 Hiybrg Nopyrrglidin-Betiinenzéknige; r ol
idin benz

2, waﬁl@ﬁ‘%mar&@@m9P'%tautymwmz'\S&n Pl BHIAS- yI - benza

m

2, g-gf]hch eonreoz Iﬁ-a{%oxr)r/ec I?)C/\d IBObu S E)Kl-r%“)?rl? g Yl (?m@%_ yl - benz
anNelphthalene-2-carboxylic acid (2,2- dlmethyl propyl)-pyrrolidin-3-yl-amide;
2, B hidioGhsS ucile-I SC{RWM pyrroP&rnrgyl gcler?z_asrﬁ?(il ; benzam de

2 M= I%B&WPQ@’(N!T{e@hyﬂWJp?Hbﬁ’cﬂm%-gf-MMaera}” rolidin-3-yl

-benzam de; Napht hal ené-1 -car lic acid
i s3ibihlgio- IN;(Qraadmmthyla;rppya-ra—@@thyl N pyrrohdln -3-yl-benzamide;

1555#(3@&'?)'—2—?!86?6— l-il'sjgf)utwa\l' SyorPoLfldYn 3y| BYhLh e'n 3-yl -ben

2,
20:.
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2, 3-0PI6T-RLiSoht 12N DyeiolBin3-yt-BeRBathidelN pyrrol i di n- 3-yl
- benzam de;

2, 3(hlener2flgore-NsisabutylyN-pyreafidjn-Revibpensamifle;- 3- yl - benz
A" oo 7ore P BTG R DB RTINS 5. 1 b

anNcBytyl-2,4-dichloro-N- pyrrolldln 3-y| -benzamide;

3-D|chloro N-cycl openty rroI|d|n3yI benzam de
2,4-Dichloro-N- cyclobuty ethyl -N- pyrrolldm 3-yl-benzamide;

S 2RO Rh R B MegbaRG My AR o3 3 Bebarhez am e

22 dlelBEllqrb-Nb(Z)aydlmeﬂhWomH) -Bimetbyl¥N-herdlidin-841-benzamide;
4- Di.chl or q-

22drlm9hmiP Nﬂ(%'ﬁym' -brtyyNrRyrrlidin-3-YPepzaPids de;
2,4-Dichloro-N-(3-methyl-butyl)-N-pyrrolidin-3-yl-benzamide;

2,3,4-Trichloro-N-isobutyl-N-pyrrolidin-3-yl-benzamide;
2,4-Dichloro-N-(2-cyclopropyl-ethyl)-N-pyrrolidin-3-yl-benzamide;
Naphthalene-1-carboxylic acid isobutyl-pyrrolidin-3-yl-amide;
2,4-Dichloro-5-fluoro-N-isobutyl-N-pyrrolidin-3-yl-benzamide;
2,3-Dichloro-N-(2,2-dimethyl-propyl)-N-pyrrolidin-3-yl-benzamide;
2,3-Dichloro-N-(3-methyl-butyl)-N-pyrrolidin-3-yl-benzamide;
2,3-Dichloro-N-cyclobutylmethyl-N-pyrrolidin-3-yl-benzamide;
2,3-Dichloro-N-cyclopentyl-N-pyrrolidin-3-yl-benzamide;
3,4-Dichloro-N-cyclopentyl-N-pyrrolidin-3-yl-benzamide;



2, 3-Di chl oro- N-cycl ohexyl - N-pyrrolidin-3-yl -benzam de;
2,4-Dichloro-N-cycl opentyl - N-pyrrolidin-3-yl-benzam de

WO 2004/110995 PCT/IB2004/001943
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SM-Di chl oro- N-cycl opentyl - N-pyrrolidin-S-yl-benzam de;
Napht hal ene-1 -carboxylic aci

R TR R ——
N‘éﬂCDBHIdfb ﬂ(ﬂzch.ﬁmrwuprd}bwyNWrrdlmm- ~Whoehgamay; de;

3-Di chl or o- N-

- e2 ByPicplaspyN pyqﬂlongwxb\i puiralidind-ylhanzamide:;

” AP ERIERT i BaenvbNarolginB vikRnZaINe;,
Na@htm@hm@ﬂcga@pbmm Jﬁyrﬂmdﬁh -8-yl-benzamide;

| -am de;:

l-eth |
s D‘X@I@F : OD?{N%%{VL%@E% seg WM-BV"@N«\D@ xhanbléiﬁz am de:

2, @%CC%"S’ élgg opew i nég bggﬁ?g}ndge
; Zﬁzs'ﬁcf?oqﬂg{ ﬁmdlblhtmjo-n\bbyndolldlﬁ—sm Uér(zam|de

2 3 DioHlrg N 41 SRl RN A st BarReBzamidRinzani de:
Nap it High d??'l\?-)gr r gfﬁwysocNaﬁrfbhgm -3-yl-benzamide;

cycl open

2 Iaﬁhttialmeaﬂda;ﬂm«yyb aNqoMFethyl-pinapyB-gylrmﬂldmz&m -dmide;
] i ﬁ’ﬂécg oS Suipnan N oliai Pbehzamige; ! - N PYrre!
gangfcﬁrd}blp&eWbMP '\f%lldh‘r Q}WJb%hkaiﬂnmeS yl - benzami d

e; pyrroli‘di n- S—yl-benzam de;
N- BA%QicthrmN}cyubpemyl\warthrdnyJ-Be;zZameiez am de;

150y er o GTF AT BY P AV 2e2- pimetvharondihanzamare: 1
- CN[tEﬁlgut}/FZ @Cdilghloro N- pyrrolldln -3- yI -benzamide;
cycl obut yI net hyl - pyrrol1din-S-yl -am de;

SANapbtmad;erm-Wmmgaylmqmenwlmwmmmwl-sme benza

o SRR BBETY N YRR KB BER n- 3-y1 - benzam
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3-Chloro-N-isobutyl-2-methyl-N-pyrrolidin-3-yl-benzamide;
N-Butyl-2,3-dichloro-N-pyrrolidin-3-yl-benzamide;
N-Butyl-3,4-dichloro-N-pyrrolidin-3-yl-benzamide;
Naphthalene-2-carboxylic acid cyclobutylmethyl-pyrrolidin-3-yl-amide;
Naphthalene-1-carboxylic acid cyclobutylmethyl-pyrrolidin-3-yl-amide;
3,4-Dichloro-N-cyclobutylmethyl-N-pyrrolidin-3-yl-benzamide;
4-Chloro-N-isobutyl-2-methoxy-N-pyrrolidin-3-yl-benzamide;
4-Chloro-N-isobutyl-3-methyl-N-pyrrolidin-3-yl-benzamide;
2,4-Dichloro-N-isobutyl-3-methyl-N-pyrrolidin-3-yl-benzamide;
Naphthalene-1-carboxylic acid (3-methyl-butyl)-pyrrolidin-3-yl-amide;
Naphthalene-1-carboxylic acid (2,2-dimethyl-propyl)-pyrrolidin-3-yl-amide;
3,4-Dichloro-N-(3-methyl-butyl)-N-pyrrolidin-3-yl-benzamide;
2,3-Dichloro-N-(4-fluoro-phenyl)-N-pyrrolidin-3-yl-benzamide;
2,4-Dichloro-N-(4-fluoro-phenyl)-N-pyrrolidin-3-yl-benzamide;
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25 2-chloro-3,6-difluoro-N-isobutyl-N-[pyrrolidin-3-yllbenzamide;
2,4-Dichloro-5-fluoro-N-isobutyl-N-[(3S)-pyrrolidin-3-yllbenzamide;

and pharmaceutically and/or veterinarily acceptable derivatives thereof.

By pharmaceutically and/or veterinarily acceptable derivative it is meant
30 any pharmaceutically or veterinarily acceptable salt, solvate, ester or
amide, or salt or solvate of such ester or amide, of the compounds of
formula (1), (II); () or (IV) or any other compound which upon
administration to the recipient is capable of providing (directly or indirectly)
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2,3,5-trichl oro-
L/ -isobutyl-L/-[pyrrolidin- ] benzam de;
2, B-adimpusdo ob fp[ru@Iao(l) (1), Illy or (IV) or an active metabolite or

L/rebmtéqhgfedf/ [ pyrrolidin-3-yl]benzam de;
-di chl oro-6-fl uoro-

L/ -| sobutyl -L/-[pyrrolidin-3-yl]benzam de;

3 Flord Béxntaceulichl dDK/Qtengary use, the salts referred to above will be
in

52 t@ﬁl buh}éch/H?% Fyyé{ géz erlnarn:;’/ Xcéep?a% saﬂg but other salts may
L/fmdsubejtfyjr elxan{mqnm the grepasdatjdr béceapiodads of formula (1), (1),
h
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har maceuti ca or veterinari acce
sohelatde the siciet additiamiadd base wsﬁh@neotol vat e of such
ester or am de, of the conpounds of formula (1), (I1),
(111) or (1V) or any other conpound which upon
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providing (directly or indirectly)a conpound of
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205 parmpate, aciRhosahate/ddregen s Ahesphateidinydregeaci qhosphate,
th
aceﬁhé?étaspa%{étg ét‘fcbcz@ézt%a{an%%wqe sg!é‘fé s t he

Suitable base salts are formed from bases which form non-toxic salts.
Examples include the aluminium, arginine, benzathine, calcium, choline,

25 diethylamine, diolamine, glycine, lysine, magnesium, meglumine, olamine,
potassium, sodium, tromethamine and zinc salts.

For a review on suitable salts, see “Handbook of Pharmaceutical Salts:
Properties, Selection, and Use” by Stahl and Wermuth (Wiley-VCH,
30 Weinheim, Germany, 2002).

A pharmaceutically acceptable salt of a compound of formula (1), (il), (1il)
or (IV) may be readily prepared by mixing together solutions of the

compound and the desired acid or base, as appropriate. The salt may
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SRS B 5o B3P InBlehiliob AR 5 1 BRLRK Bty
WhighRle@, of RoR9BNiséGIFdraa téVie\Riop isBBR Bbiipeés, see J Pharm Sci,
64 (8), 1269-1288 by Haleblian (August 1975).

The compounds of formula (1}, (Il), (1) or (IV) may be modified to provide
pharmaceutically or veterinarily acceptable derivatives thereof at any of
the functional groups in the compounds. Examples of such derivatives are
described in: Drugs of Today, Volume 19, Number 9, 1983, pp 499 — 538;
Topics in Chemistry, Chapter 31, pp 306 — 316; and in “Design of Prodrugs”
by H. Bundgaard, Elsevier, 1985, Chapter 1 (the disclosures in which
documents are incorporated herein by reference) and include: esters,
carbonate esters, hemi-esters, phosphate esters, nitro esters, sulfate
esters, sulfoxides, amides, sulphonamides, carbamates, azo-compounds,
phosphamides, glycosides, ethers, acetals and ketals.

It will be further appreciated by those skilled in the art, that certain
moieties, known in the art as “pro-moieties”, for example as described by
H. Bundgaard in “Design of Prodrugs” (ibid) may be placed on appropriate
functionalities when such functionalities are present within compounds of
the invention.
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20 more than one crystal form, a characteristic known as polymorphism. All
such polymorphic forms (“polymorphs”) are encompassed within the
scope of the invention. Polymorphism generally can occur as a response
to changes in temperature or pressure or both, and can also result from
variations in the crystallisation process. Polymorphs can be distinguished
25 by various physical characteristics, and typically the x-ray diffraction
patterns, solubility behaviour, and melting point of the compound are used

to distinguish polymorphs.

Unless otherwise indicated, any alkyl group may be straight or branched

30 and is of 1 to 8 carbon atoms, such as 1 to 6 carbon atoms or 1 to 4
carbon atoms, for example a methyl, ethyl, n-propyl, i-propyl, n-butyl, i-
butyl, s-butyl or t-butyl group. Where the alkyl group contains more than
one carbon atom, it may be unsaturated. Thus, the term Cis alkyl
includes C.¢ alkenyl and C,s alkynyl. Similarly, the term Ci.g alkyl

35 includes C,.g alkenyl and C,.g alkynyl, and the term C,.4 alkyl includes Co.4
alkenyl and Co.4 alkynyl.
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20 For the avoidance of doubt, unless otherwise indicated, the term
substituted means substituted by one or more defined groups. In the case
where groups may be selected from a number of alternative groups, the
selected groups may be the same or different. Further, the term
independently means that where more than one substituent is selected

25 from a number of possible substituents, those substituents may be the
same or different.

Hereinafter, the compounds of formula (1), (i), (lll) and (IV) and their
pharmaceutically and veterinarily acceptable derivatives, the radiolabelled

30 analogues of the foregoing, the isomers of the foregoing, and the
polymorphs of the foregoing, are referred to as "compounds of the
invention".

In one embodiment of the invention, the compounds of the invention are
35 the pharmaceutically and veterinarily acceptable derivatives of compounds
of formula (I}, (Il), () or (IV), such as the pharmaceutically or veterinarily
acceptable salts or solvates of compounds of formula (1), (I), (Ill) or (IV),
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eg@gd_i %25 IQ’f %HE E}qentl on, the conpounds of the

[ i rmaceutlcally and veterinarily

5aCTR®reddtRisH iheatd Xeine® (VG ATBPtHedsIdehyd® tonfbm the 2° amine
(rey, (rir) or (1V), such as the pharnmaceutically

vefdbiigaai regiugtwepnam@rs seaction; ig ovhigh etbeocﬂem@lmmm the

orainHe B s, pldphbbus Sl by te et dline fospedimgine by a

coffeed) NBlidritfe  terdBit 2or( hydrogehatiod,! in i stiitddl®/)Jolvdrit & room
still further enbodi nent of the invention, there is

priempsatuseconpound of the invention which is an
0i nhi bi tor of serotonin and/ or noradrenal i ne nonoamn ne
re-uptake, having SRI or NRI |1C50 val ues of 200nM or

| emisthid neaction! ida@imelalp cahomits , oftdm;rmoam@lalweﬁm &fdl typically
and/or NRI 1C-50 val ues of 100nM or | ess

e Wit RINRE RO dria6HOEURRIOR USRI TABKRNACRUBH)s or

Yﬁ@agg* @uazgnaéas ghﬁ'%an&é 'ﬁlR?%tmva {thglg’ﬁﬁ) &E%]ﬁ“g?qb” o

| e34 hours. Altetndtivelye tanfexcebs of arrbddd:mgraigent (EechaBbunldAlH4,
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presence of a drying agent (e.g. molecular sieve) or with the removal of
water using Dean-Stark apparatus with a suitable solvent (e.g. toluene,
xylene). A further alternative involves catalytic hydrogenation in the

20 presence of a palladium or nickel catalyst (e.g. Pd/C, Raney® Ni) under
an atmosphere of Hp, optionally at elevated temperature and pressure, in

a suitable solvent (e.g. EtOH).

A more specific example of the reductive amination involves treatment of
25 the aldehyde with the amine in the presence of either 10% Pd/C,
optionally in the presence of triethylamine, in ethanol under about 415 kPa
(about 80psi) of hydrogen at room temperature for 18 hours, or an excess

of sodium borohydride in methanol at room temperature for 6 hours.

30 (b) - Amide Formation

The formation of a peptide linkage between the acid or acid halide and the

amine (VIlI) may be undertaken by using either:
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R3CHO, followed by reaction with an acid or acid

wa@ bboaniiapes R2ZCOX (where X is OH or halo) and  PCT/IB2004/001943
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Wi §hitabesalveshyde to formthe 2 amine (VI1) is a
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oIS SHEDBH) T8 BéedndE . RAlBheE TR oxbEss of acid

5t eaguiptdrune suhitabldssivesiact i on, equi nol ar anounts of
anmine and al dehyde are typically treated with either
soaxappPles A seChoaeHAdhW agtollowsaB) , NaCN(BH) 3 or

N, A8 B GRS PN Serghel I cia i o

erature ernatively,

exeasssuf theradine (\Ji)pgptidndlly. with NaBtkkeskioll 3UamBBAS)ch as

in_a suitable solvent &E.,g. THF, MeOH, EtOH) is added

af BN, tHitnigsi braseaps NIYINeH) JACNh e didaneyricptignally af -elgvated

h j j .he presence of a drying agent
10(2&@6%%%3@ l‘%?é@‘é% or wwth the renoval of water

usfiing Dearack, WSCRIYaDEOIE TBTW aadsOBIbl HOAN isereacted with

(e.g. toluene, xylene). further al ive i.nyolyes .

caRRISKPPes &) reiger §ind an aveess ol éﬁi@&nﬁb%{, b oase in

OF TARCISRIM GRERONE! af f- 81 47E/48 piSapeY (1) N)) under an

at nosphere o , optionally at _elevated tenperature

angi)pr edsureid andaP¥BORBPeBPYdhikalyama’s Heagpnt is reacted
15 with an excess of amine(Vll) and an excess of NMM, Et;N, Hinig's base

in THF, DCM or EtOAc, at rt. for 4 to 24 hrs.
Where the acid halide is an acid chloride (i.e. X=Cl), this may be
generated in-situ by standard methodology and then reacted with the

20 amine (VII) and triethylamine in dichloromethane at 70°C for 90 minutes.

(c) — Deprotection

Where PG is a suitable amine-protecting group, preferably BOC,
trifluoroacetate or benzyl, the removal of PG from (VIIl), to form the
25 unprotected amine (V), is performed by a method selective to the
protecting group as detailed in “Protective Groups in Organic Synthesis”,
3 edition, by TW Greene and PGM Wuts. John Wiley and Sons, Inc.,

1999, incorporated herein by reference.

30 Examples of such deprotection reactions are as follows:
When PG is BOC, the deprotection involves treatment of (VIIl) with an
excess of strong acid (e.g. HCI, TFA) at room temperature in a suitable
solvent (e.g. DCM, EtOAc, dioxan). ‘
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i nvol ves treatnent of the al dehyde with the amne in
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10&&*@&{%‘@@&' %g‘{t‘%t?d r0 MRD efhadet! %r{etﬂ_ﬁTéﬁ %Eﬁ’lonally at

t an ‘'excess of am ne
aneleuateelx teasgeraturbiNmd/Bt Prosdine,gos catadgtid hydmlgenm an the

= Sl eblhoi B AEgal ooy o, PE. PN ncer
4 SCEENSEEort. P it gnpostutl o,
t oa zyitable solente the acid halide is an acid chlori de
15(i.e. X=Cl), this may be
More specifically:
When PG is BOC, the deprotection involves treatment with either an
excess of 4M hydrochloric acid in dioxan for 18 hours at room
temperature. Or with TFA in DCM for 4.5 hours at RT.
20
When PG is trifluoroactetate, the deprotection involves treatment with
K>CO3 in methanol:water mixture (5:1 to 10:1) at room temperature for 18

hours.

25 When PG is Bz, the deprotection involves treatment with NH,;"HCO," and
10% Pd/C in ethanol under gentle reflux for between 6 and 20 hours.

According to Scheme 2, compounds of Formula (I1X) may be prepared
from compounds of Formula (VI) by reaction with R-L, where L is a
30 leaving group, under suitable conditions. The resulting compound of
Formula (IX) may then be converted to a compound of Formula (Il) by
amide formation and deprotection in a manner analogous to that

described above in relation to Scheme 1.
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i nvol ves either transfer hydrogenation wth a ,
transition netal or transition netal salt X

N
presence of a hydrogen donor (e.g. NH4 + k)'oltl'ﬂgﬁhalo)
pol ar solvent (e.g. tetrahydrofuran, etharol,
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of ap
Ni) ugp
t enp& at UNE and pressure, in

| adi ym or nickel catalyst (e.g., d/C Raney(r)
[ amgat nosphere of H2, optlonen yar” eI evat ed

pr essurﬁ or catalytic hydrogenation in he presence
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In the above scheme, R2, R® and m are as defined above, PG is a suitable
protecting group and L is a leaving group, whose meaning will depend,
inter alia, on the nature of the reaction and the specific reaction conditions
employed. Suitable leaving groups will be readily apparent to the skilled
person and are described in many standard organic chemistry texts, for
example: “Advanced Organic Chemistry”, Jerry March, Third Edition,
Wiley (1985), page 587, incorporated herein by reference; they include
halogen (e.g. Br) and sulfonate esters (e.g. methanesulfonate or
trifluoromethanesulfonate).

Conveniently, R is an aryl group, L is Br and reaction (d) is carried out in
a suitable solvent at elevated temperatures in the presence of a palladium



a suitable solvent. Morre specifically: Wien PG is BOC,
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with a primary am ne R3-NH2 under suitable conditions.
Th“é”]dztécglsti ng compound of Fornula (1X) may then be
converted to a conmpound of Forrmula (I1) by am de
formati on and deprotection in a manner anal ogous to
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erotectiontm d mare as
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ketone (XII) may conveniently be a reductive am nation

r eerohy@rideninymetanchat sy demapemiuef for Behauis.ne and t he

ketone is foll owed by reduction of the resultant

i m ne,

15 The skilled person is able to select the most appropriate synthetic route to

the desired compound according to Formula (1), (11), (Ill) or (IV). The above
schemes may of course be modified as appropriate in accordance with the

common general knowledge of those skilled in the art.

20 For example, the skilled person will of course appreciate that the hydrogen
attached to the piperidine or pyrrolidine nitrogen (depending upon the
value of m) of the deprotected amide (Il) or (V) can be replaced with
alternative groups as desired to form a compound of Formula () where n
is 1 and mis 0 or 1 by the use of conventional synthetic methodologies.

25
In addition, compounds of Formula (I) where n is 2 and m is 0 can be
prepared by analogous processes to those described above using the

appropriate starting materials.

30 It will be appreciated by those skilled in the art that one or more sensitive
functional groups may need to be protected and deprotected during the
synthesis of a compound of Formula (1), (Il), (1) or (IV). This may be

achieved by conventional techniques, for example as described in
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wherein RS, n and m are as defined above and Y is R' or a protecting
group, with an acid or acyl halide: RZCOX, wherein X is OH or halo, and
deprotecting if necessary.

Where R® includes a methylene moiety which is directly bonded to the
nitrogen atom, then the compound of Formula (X) may be prepared by
reacting a compound of Formula (XXI) with an aldehyde R¥CHO (wherein
—CH,R? satisfies the definition of R®%).



It will be apparent to those skilled in the art that
certain protected derivatives of conpounds of the

WO nooenidoesn, which may be made prior to a final PCT/IB2004/001943

Further, certain conpounds
S prodrugs of other conpoundy f the invention. Thus,
according to a further aspectl of the invention, there
IS provided a process for pr parlwon'pounds of

Formula (1), (1), (1l1) or (IV)

reacting a conpound of formula (X): wherein R3 , n and
mare a s defined above and Yis RL or a protecting
goARSmEtivEly, thwdmpdsﬁhc&ahﬁomﬂai(b@maqpbé pesrarigd Ibly reacting a
hal i de: R2COX, wherein X is hal,0, and
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deprotecti on stage, may not possess pharnacol ogi cal
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10Furtherrmre the conpound of Formula (X) may be
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prepared by reacting a conpagnd of Formula (XXI1) wth
a compound R3-NH2. Certain igter nedi at es descri bed
above are novel conpoureglgl

NGBS o
£
Y

XXIl

Cenrtain intermediates described above are novel compounds and it is to
be understood that all novel intermediates herein for further aspects of the

present invention.

Racemic compounds may be separated either using preparative HPLC
and a column with a chiral stationary phase, or resolved to yield individual
enantiomers utilizing methods known to those skilled in the art. In
addition, chiral intermediate compounds may be resolved and used to

prepare chiral compounds of the invention.

According to a further aspect of the invention, there is provided one or

more metabolites of the compounds of the invention when formed in vivo.
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is inmplicated, and especial]y thgse i.n which )
ARG PEPGRADY ISR OHE 4RGP b SErAIPNCARA ngpAdiRaaling re-
i npbtiaﬁgﬁ§ﬁnp|%q dingly the conpounds of the invention
are useful Tn the treatnent of urinary incontinence,

such as genui ne stress incontinence (GSI), urinary

stress incontinence (USI) or urinary incontinence in

t hAcedrdingly theooempoundgs ob thediwentiamnBye useftl initheytreatment of

UL oIS UL AR AR5 HESRRAESAASY, by

di stegsseincontinence (USI) or urinary incontinence in the elderly; overactive
bladder (OAB), including idiopathic detrusor instability, detrusor
overactivity secondary to neurological diseases (e.g. Parkinson’s disease,
multiple sclerosis, spinal cord injury and stroke) and detrusor overactivity
secondary to bladder outflow obstruction (e.g. benign prostatic hyperplasia
(BPH), urethral stricture or stenosis); nocturnal eneuresis; urinary
incontinence due to a combination of the above conditions (e.g. genuine
stress incontinence associated with overactive bladder); and urinary
symptoms, such as frequency and urgency.

In view of their aforementioned pharmacological activity the compounds of
the invention are also useful in the treatment of depression, such as major
depression, recurrent depression, single episode depression,
subsyndromal symptomatic depression, depression in cancer patients,
depression in Parkinson's patients, postmyocardial infarction depression,
paediatric depression, child abuse induced depression, depression in
infertile women, post partum depression, premenstrual dysphoria and
grumpy old man syndrome.



mul tiple sclerosis, spinal cord injury and stroke) and
detrusor overactivity secondary to bl adder outfl ow
wobainuebs on (e.g. benign prostatic hyperpl asi BCT/BR26)4/001943
urethral stricture or stenosis); nocturnal eneuresis;
urinary incontinence due to conbi nati on of the above
condi tions . genui ne stress incontinence
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20di aiﬁectaresdlssndeln (84D); eating disorders, such as anorexia nervosa and
bulimia nervosa; obesity; appetite suppression; chemical dependencies
resulting from addiction to drugs or substances of abuse, such as
addictions to nicotine, alcohol, cocaine, heroin, phenobarbital and
benzodiazepines; withdrawal syndromes, such as those that may arise
25 from the aforementioed chemical dependencies; cephalic pain, such as
migraine, cluster headache, chronic paroxysmal hemicrania, headache
associated with vascular disorders, headache associated with chemical
dependencies or withdrawal syndromes resulting from chemical
dependencies, and tension headache; pain; Parkinson's diseases, such
30 as dementia in Parkinson's disease, neuroleptic-induced Parkinsonism
and tardive dyskinesias); endocrine  disorders, such as
hyperprolactinaemia; vasospasm, such as in the cerebral vasculature;
cerebellar ataxia; Tourette’s syndrome; trichotillomania; kleptomania;
emotional lability; pathological crying; sleeping disorder (cataplexy); and

35 shock.

In view of their aforementioned pharmacological activity the compounds of
the invention are also useful in the treatment of a number of other
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hy 1 i i L > i . .
CIRERGH NIV e ADhbing AP LoBURENT S as intabi
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prengnstrUﬁl S ndrﬁne; season é ectlvgsdlsorder RD
5( gastroesophaged) Jetiye, diseagen or¥xi B MUY affFRD);
bmlatmeaf:eeind)smerdbeeiicbr)al e tdis@rders) muebsao lyspepsia (e.g.
c ' e LEs |14 : | Gl .
ar g Oer FRCREELESNIRH did W RARLAS Chidt sl (RCCP): and
ni flromyalgiasyoadreme.cocai ne, heroi n, phenobarbital and
benzodi azepi nes; w thdrawal syndrones, such as those
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15, SIHRTES * RRAMACThy SbBor 1 a ARG, THECHUpASm such s
SUgierAsthighagye teRICRP! alimradtdthaidpye: Kermsdelll atherapy  and

ataxia; Tourette's Syndrome; trichotillomania;
k| ragiaherapy; Endbeoesamplasi include pumow! wiated painy (eg; bone
s! Sﬁﬁl ﬂ%agldé}% %% #a%%tla zJir%X\yigc‘:er%ngaiﬁP%? ka'ssociated with cancer
therapy (e.g. postchemotherapy syndromes, chronic postsurgical pain
20 syndromes, post radiation syndromes), back pain which may be due to
herniated or ruptured intervertebral discs or abnormalities of the lumber
facet joints, sacroiliac joints, paraspinal muscles or the posterior

longitudinal ligament

25 In addition, the compounds of the invention may be useful in the treatment
of neuropathic pain. This is defined as pain initiated or caused by a
primary lesion or dysfunction in the nervous system (IASP definition).
Nerve damage can be caused by trauma and disease and thus the term
‘neuropathic pain’ encompasses many disorders with diverse aetiologies.

30 These include but are not limited to, diabetic neuropathy, post herpetic
neuralgia, back pain, cancer neuropathy, chemotherapy-induced
neuropathy, HIV neuropathy, Phantom Ilimb pain, Carpal Tunnel
Syndrome, chronic alcoholism, hypothyroidism, trigeminal neuralgia,
uremia, trauma-induced neuropathy, or vitamin deficiencies



In view of their aforenentioned pharmnacol ogi cal

activity the conpounds of the invention are al so
waois@ialosvsn the treatnment of a number of ot her cpODIB2000M®1943
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tract disorders (involving clé%nges inmtility and
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ileus (e.g. post-operative ileus and il eus during

s epthes typeasasf paip incigde butarg. natilmhited to: gast r opar esi s),

peptic ul cer, gastroesophageal reflux di sease (GORD,

or its synonym GERD), fl atul ence and other functi onal

bovel gihifprfatsry paitkueh LYSRAAR ﬁblﬁ Snéluding rheumatoid
non-ul cerative dyspepsia (NUD)) and non-cardi ac chest

5 paﬁlrilhr(tNC(B?‘) ;anghostoeantiitisa(Qf s angriniiammatony bawsl disease
@ af orenenti oned pharnacol ogi cal activity, the
@% zmds of the invention may al so be useful in the
treat ment of pain. For exanple, pain from
strains/sprains, post-operative pain (pain_ follow ng

any typdugcularsigletal drﬁo&@eum@ydmsdyﬂﬂoauwedéo @avaigla

e TPy St sBE e Gy ERRAGR) abhipndifies.

10 comaypalticutirehbamiatisiapgstroshintp &tha CGlyeogesolgsis asolymyositis,
chenot herapy toxicity, imunotherapy, hornonal therapy
anRyaByPiSier apy. Further exanpl es include tunour
rel ated pain, (e.g. bone pain, headache and faci al
pain, viscera pain) or associated with cancer therapy

(e.qg. pmmtwpamm‘&Wam}dmhlnhwdethdnhypapmwaetdgby:lelsion
pai n, syndrones, [

P8 o eE FE v nalerd Tt faH st imed 8 2ehal
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facet joints, sacr liac joints, paras muscl es or
th&ncpeplimsyor | ongi t udi nal liganment In addition, the
conpounds of the invention may be useful in the

t r eat ment

-Heart and vascular pain including but not limited to angina,
myocardical infarction, mitral stenosis, pericarditis, Raynaud’s

20 phenomenon, sclerodoma, skeletal muscle ischemia;

-Visceral pain, and gastrointestinal disorders, including the pain

associated with dysmenorrhea, pelvic pain, cystitis and pancreatitis;

25 -Head pain including but not limited to migraine, migraine with aura,
migraine without aura, cluster headache, tension-type headache;
and

-Orofacial pain including but not limited to dental pain,
30 temporomandibular myofascial pain.

Disorders of particular interest include urinary incontinence, such as mixed
incontinence, GSI and USI; pain; depression; anxiety disorders, such as
obsessive-compulsive disorder and post traumatic stress disorder;
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Pajidperdidcids NEHE OR@HAYawAn &maBY -reB@HAR§d from chemical
nearo r? hy, H V neuropathy, Phantomlinb pain, Carpal
u Wéé
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neyr opat hy, .or vitam n defjcienciesQ her types of pain
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such as arthritic pain, including rheumatoid arthritis
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di eagl% ??@B?ﬁﬁawgictb olc, \gﬁé gl thi sl,%rgders |rﬂé?{u§f)\rl1\§éte”nary
but nofedigii@ed to myal gia, fibronyalgia, spondylitis,
sero-negative (non-rheunmatoi d) arthropathies,
nop-articul ar rheumati sm. dystrophi nopathy, ) .
A Yeog@ FETROungRh e davantion T8y 4sp da e Geatrbeniofa diserder in
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sclerosis, spinal cord injury, Parkinson's disease and
eme ePhY% usERS b HpI@RF Y %Fpiﬁ\/?nﬁcw!ih“?ihé‘%QHﬁﬁa'&ﬂ}re of a
limted to angina, ocardi cal i1nfarction, mtra ]

st enosimedigaanentdprthe teatregm £ @ disprden dmatinh the regulation of

scl er ofpBantife tihdportertahetiors BNAiplidatedVi sceral pain,
and gastrointestinal disorders, including the pain

iv) a compound of the invention for use in the treatment of a disorder in
which the regulation of serotonin or noradrenaline is implicated,;

v) the use of a compound of the invention in the manufacture of a
medicament for the treatment of a disorder in which the regulation of
serotonin or noradrenaline is implicated;

vi) a compound of the invention for use in the treatment of a disorder in
which the regulation of serotonin and noradrenaline is implicated,;

vii) the use of a compound of the invention in the manufacture of a
medicament for the treatment of a disorder in which the regulation of
serotonin and noradrenaline is implicated;

viii) a compound of the invention for use in the treatment of urinary
incontinence, such as GSI or USI;

ix) the use of a compound of the invention in the manufacture of a
medicament for the treatment of urinary incontinence, such as GSI
or USI;



associ ated wi th dysnenorrhea, pelvic pain, cystitis
and pancreatitis; -Head pain including but not limted

WO 00aitgwas ne, migraine with aura, mgrai ne w thOLIB2004/001943
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which comprises administering a therapeutically effective amount of
a compound of the invention to a patient in need of such treatment.

It is to be appreciated that all references herein to treatment include
curative, palliative and prophylactic treatment, unless explicitly stated
otherwise.

The compounds of the invention may be administered alone or as part of
a combination therapy. If a combination of therapeutic agents is
administered, then the active ingredients may be administered either
sequentially or simultaneously in separate or combined pharmaceutical
formulations.

Examples of suitable agents for adjunctive therapy include:

an oestrogen agonist or selective oestrogen receptor modulator (e.g. HRT
therapies or lasofoxifene);

an alpha-adrenergic receptor agonist, such as phenylpropanolamine or R-
450;

an alpha-adrenergic receptor antagonist (e.g. phentolamine, doxazasin,
tamsulosin, terazasin and prazasin), including a selective alphaq.-
adrenergic receptor antagonist (e.g. Example 19 of W0O98/30560);

a beta-adrenergic agonist (e.g. clenbuterol);



serotonin or noradrenaline is inplicated; vi) a

conpound of the invention for use in the treatnent of
wa@2aiaomger in which the regul ati on of ser ot onP@I/EBRU04/001943
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th ticall ffecti
B BRI S e donet 0 e habnti on to a patient in
nea28HJt ligaod (egdm&mr@ne) xi) a method of treatnent of a
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nor adr e Ine 1S | cat e rses

10adidopamine rﬁ@C%PtPhéQQB'éh(? 9&?P9"@F@’@691 {Rachingsnen die yse of
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reat nent of  a order

wHATRE R fesBrBit ABoust ol PTaMPRGh bR Yonn
i ngdrpabred nuinbein RMUUPE666; ©r adpinitoke),er i ng a

e tAIEHGEh L ahbPaLNE RIDYRAbi, fpmoUNd of the

i nve i on treatnent; and
15xi alﬂGEtFWHi@UaldﬁgOﬂ@ét ment of urinary incontinence,

sug IpES1 bni%f epg»l al yggtgéﬂl conprl ses administering a
therapeutl cal | fective arm% of ]
a further monoamine transport inhibitor, such as an noradrenaline re
uptake inhibitor (e.g. reboxetine), a serotonin re-uptake inhibitor (e.g.
sertraline, fluoxtine, or paroxetine), or a dopamine re-uptake Inhibitors;
20 a 5-HT3 receptor antagonist (e.g. ondansetron, granisetron, tropisetron,
azasetron, dolasetron or alosetron);
a phosphodiesterase (PDE) inhibitor, such as PDE2 inhibitor, (e.g.
erythro-9-(2-hydroxyl-3-nonyl)-adenine or Example 100 of EP 0771799,
incorporated herein by reference) and in particular a PDES inhibitor (e.g.
25 sildenafil; 1-{[3-(8,4-dihydro-5-methyl-4-oxo-7-propylimidazo([5,1-f]-as-
trazin-2-yl)-4-ethoxyphenyljsulfonyl}-4-ethylpiperazine, i.e. vardenafil, also
known as Bayer BA 38-9456; or Icos Lilly’'s IC351, see structure below).

IC351 (Icos Lilly)

30



a conpound of the invention to a patient in need of

such treatnent. It is to be appreciated that all

wo edfoenenges herein to treatnent include curatiRPEI/1B2004/001943
pal i ative and prophylactic treatnment, unless
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be adm ni stered either sequentially or
Si mJI taneously in separate or conbi ned pharnaceuti cal

forqul @manm&m%w%dsuoﬁ 511 agmmthCémrbe administered
nc 1.V era | NCl Uude an _o ro
Lo, R A ARIERY thdtal il e RR A< AaRiAE R n Hamixiure

t he\nﬁnpaautablel phafmoacdutioal) excpieat, mmueatjoemarrgercselected with
3&9&:@ O ST intBHGE asroB{%e”%kp %ﬂﬂ@hﬁﬂbﬁ‘e éHd standard

an alpha-adrenergic receptor antagon
ph@lﬁlﬁﬂhaﬂﬁ?lﬁ@al ﬂ@ca@%m n, tarrsul osi n, teraza3| n and
prazasin), including a selective alpha u - adrenergic

receptor antagonist (e.g npl e 19 of W98/ 3056
1hethQr £XABINES: d%@ CQQ&QL@QS(% t@e meeﬁeren%b? mintered o orally,

MUSRBEAINY 61 émm@han ﬁrﬂﬂ%gf@ﬁlnsdf taBlets, da@ktneeqmdnﬁmg soft gel
oxybutlnl puscari ni ¢ rece

anCABSHPSE wler: iR sAERS B isheMEianen U gk ontain
as flav(imeZ omhddtourimg (sgepts, c édredoriddiateqf eletayied;, modified-,

Valsﬁgfa h?@élecc%)ﬁltrgllé’(ﬁ rﬁh%é BPéhI@Etllﬁadeth%&y%ﬁéﬂﬂcgtlons The

recept o
1§ e cgmpmnﬂ&pf thNme@tlomm)aaksggzma@m)nnstgrqﬁewg |3tracavernosal

r eGRBERSN. 2FABI SYmpounds of the invention may also be administered via
fast dispersing or fast dissolving dosage forms.

Such tablets may contain excipients such as microcrystalline cellulose,
20 lactose, sodium citrate, calcium carbonate, dibasic calcium phosphate,
glycine, and starch (preferably corn, potato or tapioca starch),
disintegrants such as sodium starch glycollate, croscarmeliose sodium
and certain complex silicates, and granulation binders such as
polyvinylpyrrolidone, hydroxypropylmethylcellulose (HPMC),
25 hydroxypropylcellulose (HPC), sucrose, gelatin and acacia. Additionally,
lubricating agents such as magnesium stearate, stearic acid, glyceryl
behenate and talc may be included.

Solid compositions of a similar type may also be employed as fillers in
30 gelatin capsules. Preferred excipients in this regard include lactose,
starch, a cellulose, milk sugar or high molecular weight polyethylene
glycols. For agueous suspensions and/or elixirs, the compounds of the
invention, and their pharmaceutically acceptable salts, may be combined
with various sweetening or flavouring agents, colouring matter or dyes,
35 with emulsifying and/or suspending agents and with diluents such as
water, ethanol, propylene glycol and glycerin, and combinations thereof.
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atriptan (e.g. sumatriptan or naratriptan); a
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I an@étt dl@ﬁertsﬁggebh Rlisstiifg ajofsugé h@fmmaﬂbﬁgqmursa}%ap .contain

unds of the inventi

- chentclpBing i Biente ASHa oA CTHIALIR, PRfas, Sitic acid,
getresedrnnyellbseadodinngt ercmn)owdoaémd«asn‘cnfblc acid, ethyl acrylate,

ethyl celiulose, gelatin, hydroxypropylmethyl cellulose, magnesium
stearate, mannitol, methyl methacrylate, mint flavouring, polyethylene
glycol, fumed silica, silicon dioxide, sodium starch glycolate, sodium
stearyl fumarate, sorbitol, xylitol. The terms dispersing or dissolving as
used herein to describe FDDFs are dependent upon the solubility of the
drug substance used i.e. where the drug substance is insoluble a fast
dispersing dosage form can be prepared and where the drug substance is
soluble a fast dissolving dosage form can be prepared.

The compounds of the invention can also be administered parenterally, for
example, intravenously, intra-arterially, intraperitoneally, intrathecally,
intraventricularly, intraurethrally, intrasternally, intracraniaily,
intramuscularly or subcutaneously, or they may be administered by
infusion techniques. For such parenteral administration they are best
used in the form of a sterile aqueous solution which may contain other
substances, for example, enough salts or glucose to make the solution
isotonic with blood. The aqueous solutions should be suitably buffered
(preferably to a pH of from 3 to 9), if necessary. The preparation of
suitable parenteral formulations under sterile conditions is readily



with a suitable pharmaceutical excipient, diluent or

carrier selected with regard to the intended route of
wa@oinitni®bs at i on and standard pharnmaceutical prECL/IB2004/001943
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20
Example Tablet Formulation
In general a tablet formulation could typically contain between about
0.01mg and 500mg of a compound according to the present invention (or
a salt thereof) whilst tablet fill weights may range from 50mg to 1000mg.

25 An example formulation for a 10mg tablet is illustrated:

Ingredient Yow/w
Free base or salt of compound 10.000*
Lactose 64.125
30 Starch 21.375
Croscarmellose Sodium 3.000
Magnesium Stearate 1.500

* This quantity is typically adjusted in accordance with drug activity and is
35 based on the weight of the free base.

The compounds of the invention can also be administered intranasally or
by inhalation and are conveniently delivered in the form of a dry powder
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Suﬁ@mﬁs 4ot Qieond%%h%? wath mmféleabfe 4 FRBR R éﬁéll%mt e.g.

for th addj ex0| ients, t
r e@'gg ‘gﬁk'% aney sin i%@ ‘?fé’m?d okt e@cgﬁ? %{‘ﬁ&aor fiuoro-
i néihladedalhydr@mdrodlkané subh adevjiice2-tRehfhesroettaine (HFA 134A

SOl ) L8P S S T 227A v

s ontiarkl) ,czarbon yiwtidhy oc ethar suitapleegdy| Irctiid casesef a pressurised

Ce&%ﬁ&sSF?hé‘EiSEé{;@unR BQYile eﬁé@éa ﬁg %&ﬂaﬁgwm deliver

ena
castraetesed amelimiautie wasssunae@pﬂn IRRIx PuBwH, | SPray r nebulizer

aﬁ?ﬁg}%@&h@éﬁhﬁ?n PY?“W@@W ﬂ‘%tébﬂve‘-‘cﬁirh PORRE e.g. using a
107 e Qo ihanl FBReAiS Biobepant s 11B8, SPlah’ Suchcmay
fogl@?ltlcﬁallycebhmm @riebdcar, @ogrbsommnntr;m‘leatel e@apsuldse and
nodi a | . .
exe%  THBYBL I ReliR STt Hefall et da an abaler or
. msuffiagdr mayhee hermulatedaiodzantaiona plowdeo seigeoffacampound of
- fhe ||-I98ﬁ‘udd“§n& ‘a\@@%ﬁ ﬁﬁé%\{?@%ﬁ] t‘éé%:%@s% R & QdrdhY.

|sso vi ng dosage may contaln the
15f ol | owi ng i ngredi ents: aspartane, acesul fame

POABESHOH Br tp"o'vﬁe@%ﬁ'nulﬁf ¢ af 'réf@ﬁdbly‘i@@lﬂa%@bd so that each

CoetRE d3°~°geer>al it %é’%t%m%ikp@bymeéqny” B GaBouNd of the
rragweanomrfatdm«/e patieat., Thetovetalhadilyadosd witke an aerosol

o P TG ifoe %ZJY&W S PBRgHiien a8, BlliGered in a

20st siaglg désenar, maere uswably tioldivisgd doses thrnegln@tutrﬂge day.
di spersing or dissolving as

The compounds of the invention may also be formulated for delivery via
an atomiser. Formulations for atomiser devices may contain the following
ingredients as solubilisers, emulsifiers or suspending agents: water,

25 ethanol, glycerol, propylene glycol, low molecular weight polyethylene
glycols, sodium chloride, fluorocarbons, polyethylene glycol ethers,
sorbitan trioleate, oleic acid.

Alternatively, the compounds of the invention can be administered in the
30 form of a suppository or pessary, or they may be applied topically in the
form of a gel, hydrogel, lotion, solution, cream, ointment or dusting
powder. The compounds of the invention may also be dermally or
transdermally administered, for example, by the use of a skin patch. They
may also be administered by the ocular, pulmonary or rectal routes.
35
For ophthalmic use, the compounds can be formulated as micronized
suspensions in isotonic, pH adjusted, sterile saline, or, preferably, as
solutions in isotonic, pH adjusted, sterile saline, optionally in combination



used herein to descri be FDDFs are dependent upon the
solubility of the drug substance used i.e. where the
waleasg/1s9bst ance i s i nsol ubl e a fast di spersi ngpCDERG®!/001943
formcan be prepared and where the drug substance is
soluble a fast dissolving dosgge formcan be prepared.
The conmpounds of the invention can al so be )
adWithias peasedvalivectichras pypenzylalkopiypichlonide. r Allematively, they
| Nefafy Y fdrfriufdtbl in bAtIRARIHtisBB Als! petrdiaupdt hecal »,
intraventricular”®, intraurethrally, intrastemally,
intracranially, intramuscularly or subcutaneously, or
t hEyr applidztiondivpivaly eoatle ykin, nthe séampd@adsn of) thes invieation can

dm ni ' h e _best d i
oG8 BB s 2 SLBABK! Sbh ot oy PR, s dopound
coaugpendecher dissdlved it dor examplex anmixéyreswiti gneser mereoof the
I . Neqsal A ' [ ' I
2o BN, InfiRlS ot sl ghicRRlube MR fethblind, 18BylehBiycol
( pPelyexyashyleng Relyaxyeropyiens gomgound, emulsdygsway andhuater.
p{ emﬁslrrﬁéﬂiwyapghewchabb@ fbgfnl‘éﬂﬁtéﬂ ahs {f-‘”-‘fhﬂ”g@},é thtioﬂi gﬂegream,
steril e condl tlon I,S reaal adCCoO | e St andar
10phSH o, HisSaNAA TR, B GHAPIRn SRS Hodee Skimprego! the
ihnfdllbwimg:_tmiriémal ail, adorlai_tzlth pamostexrale, aﬂpbl;yéthyime' glycodio liquid
u tl e | S ev, 0
coﬁ%&fjﬁ@s Fg#wg%rgtalrbnvgﬁt [ é%@/gr gg%r%’s @%Xso?é}gs% alcohol,  2-
t heetylsfodgcanokbenrylyaléahd apechwiadet.o 500 ng (in single

or divided doses). Thus, for exanple, tablets or
capsul es of the conpounds of the invention or salts or

155 ol BRIOSMRIHEISP! thgyinkemtion mayrale Henysed imsempinagion with a

aCtyoI6dSANRO CYIGIUtATEAIR [idvin tTori MBlUsia ah¥PoRtinclusion
S| .Cl an, I N an

nore at a tineg, as appropriate._The ph .
cvEamPlPRs L fiiae MaetUEs e FRBIRE i en ey Bbdextrn
nmosomplext atayemiodify ahg sahubilty ddsisoluditn enate, anidavailabillty and/or
va , [ re K
pa%%élb‘élﬁj }g&%%rtt)?g)ﬁta_ %r}é%lgggle. Wﬁaiﬁcﬁtje&nﬁ\ complexes are
20 generally useful for most dosage forms and administration routes. As an
alternative to direct complexation with the drug the cyclodextrin may be
used as an auxiliary additive, e.g. as a carrier, diluent or solubiliser.
Alpha-, beta- and gamma-cyclodextrins are most commonly used and
suitable examples are described in WO-A-91/11172, WO-A-94/02518 and

25 WO-A-98/55148.

(8]

For oral or parenteral administration to human patients the daily dosage
levels of compounds of formula (l), and their pharmaceutically acceptable
salts, will be from 0.01 to 30 mg/kg (in single or divided doses) and

30 preferably will be in the range 0.01 to 5 mg/kg. Thus tablets will contain
1mg to 0.4g of compound for administration singly or two or more at a
time, as appropriate. The physician will in any event determine the actual
dosage which will be most suitable for any particular patient and it will vary
with the age, weight and response of the particular patient. The above

35 dosages are, of course only exemplary of the average case and there may
be instances where higher or lower doses are merited, and such are within
the scope of the invention.



dosages are exenplary of the average case. There can,
of course, be individual instances where higher or

wo sosenidesage ranges are nerited and such are RET/B2004/001943
the scope of this invention. The skilled person wll
al so appreciate that, in the 4 eat ment of certain
conditions (including PE), conpounds of the invention
meraj @dnaikistration s Bl’qggllf@ddose on an "as required"
basis (i.e. as needed or desired). Exanple Tabl et
Fornmul ation In general a tablet formulation goul.d
t ypP’c ¥18fin@ph isEn %EPW@&H'”ab%futh).'@@Wﬂ”aﬁdaéw@eiﬁd &S a
C O§{H aeptable gformuldiidnp ire Sestiorddncen withn riobmad \&aétinary

t her eof i,blst tablet fill wei S may . [ . from
S5 oRgelee 080G velgtmank saeonarifdeLsmone ¢hé C8SingrGimen and
t alnuée ofsadministratiane svhi¢hh itk dhee mhosStnappiepeateb dere aoparticular
sa%r%'g{% conpound 10.000 * Lactose 64.125 Starch 2
1. oscar nel | ose Sodi um 3. 000 Magnesi um St ear at e
1.500 * This quantity is typically adjusted in
actrislaneeoMind % UG afiirthert Yaspeet, | ShBasadetibr NBrovides a
wei ght of the Tree base. The, conpounds gf tge. ,
10 nRiedmaseutisal foraylation fantaininges samnoundpfdae igvestiopand a
I nblRdratacyutisally aceepratie eidjesznt ydideht secadier.n the form
of a dry powderinhal er or an aerosol spray
presentation froma pressurised contai ner, punp, spray
or The lwombieationst tefetied us eboveamayialsthcenyerigatly batpresented
e. ichl:ar AL f | ongt ha ' -0 of h .
di @)ﬁl gjrsgt e'ﬁ_r gﬁéf Ifﬁ@ﬁ pg?h%ng?n_aa{w]dfgpg %Iuofhlggp gﬁé suc thus
153spharmaceuticabfor@mulationsofsepriging q FPmbirgdian as defined above
together with a pharmaceutically acceptable adjuvant, diluent or carrier
comprise a further aspect of the invention. The individual components of
such combinations may be administered either sequentially or

simultaneously in separate or combined pharmaceutical formulations.

20
When a compound of the invention is used in combination with a second
therapeutic the dose of each compound may differ from that when the
compound is used alone. Appropriate doses will be readily appreciated by
those skilled in the art.

25

The invention is illustrated by the following non-limiting examples in which
the following abbreviations and definitions may be used:

APCI Atmospheric pressure chemical ionisation
Arbacel® filter agent

br Broad

BOC tert-butoxycarbonyl

CDI carbonyldiimidazole

) chemical shift

d doublet

A heat

DCCI dicyclohexylcarbodiimide

DCM dichloromethane



[trade mark]) or 1, 1 ,1 ,2,3,3,3-heptafl uoropropane
(HFA 227EA [trade mark]), carbon di oxi de or other

wanootaiioes gas. In the case of a pressuri sed aePOBIB2004/001943

10

t he dosage unit nmay be determ ned by providing a valve
to deliver a rreter ed armunt. 3 he pressurised

cont ai ner, pg&g, i% nebul i zer may contain a
sdPMF on or thy ognamide acti ve conpound, e.g.

uspRBE m Xt an‘?etﬁfllsﬁﬁ&aﬂél and the propellant as the
solyent, whi c }rpgp addi tiopally contain a |ubricant,

e.§S sorbi taﬁep Ry denisglioppeiive geaRart ri dges
(nege, for espenbspralrionsgtdrahegatieoscarse in an

i nhal er or ipsufflator may be fornulated to contain a
po%ler m x of %% conmpound of the invention and a
SuHOAIT e pomﬂiéwdbmqe?-saaaheramtriamlese or starch.

A or d ions are preferably
a‘reilr:lan ed so ?ﬁ]ﬁ%\g’%&n%ﬁ%'g&l dose or "puff" contains
fridfLe t o 50high essuredispislielropiateg@phiivent i on f or
delpypery to H?a%s%bbﬁﬂﬁw dale overall daily dose with
an _aerosol wll be |nthe range of from1l to 50 ny
whHilth may be”ﬁ’&HFPﬁl stered in a single dose or, nore

usMa |y, in fassdpecttases throughout the day. The
c nds of e y al so be fornul ated for
deI ry vi a’\}aﬁgmy&ﬁiogéb&nfor mul ati ons for atom ser
deNMRas may ouoclieal magheti¢ sesanaineg i ngredi ents as

ubi lisers ﬂ%{l sifiers or suspendi ng agents: water,
et anol , gl ygero propyl ene glycol, | ow nol ecul ar

we? ght poI yebiRgledne gl ycol's, sodi um chl ori de,
fltuor ocar bongip|gtol yet hyl ene gl ycol ethers, sorbitan

BILS: oo ) 2 e B RNES ©

supp05| tory tetraflesssborateor they may be appli ed

ST R

TFA trifluoroacetic acid

THF tetrahydrofuran

TLC thin layer chromatography

TS* thermospray ionisation positive scan

WSCDI 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride

The Preparations and Examples that follow illustrate the invention but do
not limit the invention in any way. All temperatures are in °C. Flash
column chromatography was carried out using Merck silica gel 60 (9385).
Solid Phase Extraction (SPE) chromatography was carried out using
Varian Mega Bond Elut (Si) cartridges (Anachem) under 15mmHg
vacuum. Thin layer chromatography (TLC) was carried out on Merck silica
gel 60 plates (5729). Melting points were determined using a Gallenkamp
MPD350 apparatus and are uncorrected. NMR was carried out using a
Varian-Unity Inova 400MHz nmr spectrometer or a Varian Mercury
400MHz nmr spectrometer. Mass spectroscopy was carried out using a



powder. The conpounds of the invention may al so be

dermally or transdermal adm ni stered, for exanple, by
wo bw4as®9of a skin patch. They may al so be adnpai/m2e04m1943

by the ocular, pulnonary or rectal routes. For

ophthal mi ¢ use, the conpoundgzcan be fornul ated as

m ﬁhﬁ@aﬁedaﬂgaﬁﬁrbsmgwSquaaruﬁcslé %éé’crodb‘rh?%é@st gﬁbctrometer or

steril’e saline, or, preferably, as solutions in

i sofowiigan pRaAPGEmess spestrometeral i ne, optional ly in

combi nati onwi th a preservative such as a

benzyl al koni um chl ori de. Alternatively, they nay be

formulated in an oint rremPremnae lpetrol atum For

applicatign , nds_,of
5the | nverierButibE - nufluordacdih urrgdin IERDATE .
contai ning the active gonpaund suspended or dissol ved
in, for exanple, a m xt th one or nore of the
follomﬁng: m neral oil, liqui trédlatgm white

pol yoxypr opyl ene co wax and water.
Al ternatively, theyHcan be forrrul at d ds a suitable
| otion or cream suspe rdéd or dissd?ved in, for

oA P RS A RSeRBieS . Rt Lo -

9l dsrAmerdibMy bdaikdlétiohi FluretheRy BAd fpyﬁamecg wmﬁsns BPamol)
wax, cetearyl alcohol, 2- octyl dodecanol enzy

al wereotlisapiveddn dichloramethanso(famliand the faacdan |V@Ntuﬁ%§tl"ed

108 SRttt By OTRHR dchel o BeRABROAT hfbBroacetc acid
NOANHYHHAES (2746ATPE228MYN) tin @i&ﬂor@%éﬁdﬁ@sﬁnﬂgr WRis' a@ded
of a“drug- cyclodextrln conmpl ex may nodi f

solirgpwise Yo tae geactinn orixtuse @vebn@amnwtam Theyreaatipmixture

o5 A bieB B Welrh Bt a8hoPRagli ey pyret 91,2 hoyps. The
NOfactlen aaiktfrerwas fmdte@dmtnlcﬁém@tdrﬁ@thaﬂ@tﬁ@om & washed

alternative to direct conplexation with the drug the
15cywithy gajuratad segdiupehydrogencarbonate solution, water and then brine.

petrol at um propyl 2{900' po o_x yl ene

The organic layer was separated, dried over magnesium sulphate and

concentrated in vacuo. The crude product was azeotroped with toluene

(2x30mL) to yield the title product.

'HNMR(DMSO-Dg, 400MHz): 1.40(s, 9H), 1.82(dd, 1H), 2.08(dd, 1H),
20 3.33(m, 1H), 3.46(m, 1H), 3.59-3.77(brm, 2H), 4.06(m, 1H), 7.22(m, 1H)

MS ES+ m/z 281 [MH]*

Preparation 2

(3R)-1-(Trifluoroacetyl)pyrrolidin-3-amine hydrochloride
NH,
Y
S .HCI
F




used as an auxiliary additive, e.g. as a carrier,
di luent or solubiliser. Al pha-, beta- and

w@aomaioyT| odextrins are nost comonly used aneCT/IB2004/001943

5

10!

15

20

25

suitabl e exanpl es are described in WO A-91/1 1172,
V\DA-94/ 0251 8 and WO A-98/55148. For oral or

t I trat t ti t i

0EPE, oREURYC BBt ePRaTRDl 1 (4 200anlbd HENPY was
phﬂégmc@dmm eiRiHoroptetRa & GOrAR) hAd tnelrbablﬁ)rf Friigfufe firred at
to 30 ng/kg (in single or divided doses) and

prQa“Celffainyhmm I Hwoigantmjondmmsoy\@s therﬁbu’gblegl through the
tabl contain 1 oun

R P Ry RS AL el RS Ag & AIQHEH 2 Wagm to room

aaerrmérramﬁ@ Hya@g@hym@m@@ rg)ﬂ!s ldndi MitrdB¥n QEeNve AL HRIMbMSbled
the actual doSage whi be nost “suitable for any

pahrough the p@lutl@ntfoaﬁa artd W Iminutes, redpestively angethe reaction

kgt BRARE R @obls yRR Ine HIS BRI L The
avmmﬂ(@me,,ambmm.@)r q .27, [BM)| nsB5IAT eH)Wheg Knl)i1gher. 10(m
or | ower doses are nerited, and such are within the

sk 3032(meH)nBai(MrAHr al  adnini stration is

pr R rinary use, a conpound of the
n@§e¢$ggn/lzs%d%@_lfster ed as a sui tggl y acceptabl e

for mul ati on in accordance with nornal veterinary
practice and the veterinary surgeon will determ ne the
dosi ng regimen and route of adm nistration which wll
be nost appropriate for a particular aninmal. Thus
according to a further aspect, the invention provides
a pharmaceutical formulation containing a conpound of

the invention and a pharnaceuti.cal]ly acceptable
adj uvant, diluent or car ﬁ%ﬁ'ﬁﬁ-@%on‘oi nati ons
referred A ARAYE SIBYiBLURISHHE PP dide A ScdthBRARES d

(3S) 3-Amino-pyrrolidine-1-carboxylic acid tert-butyl ester (3g, 16.1mmol)
was added to a solution of isobutyraldehyde (1.61mL, 17.7mmol) and 10%
Pd/C (360mg) in ethanol (60mL) and the reaction mixture left under about
415 kPa (about 60psi) of hydrogen gas for 18 hours. The reaction mixture
was filtered through Arbocel®, washing through thoroughly with ethyl
acetate. The filtrate was concentrated in vacuo and the crude product
purified by column chromatography on silica gel eluting with ethyl
acetate:pentane 1:1 to yield the title product, 2.8g, (73%).



for use in the formof a pharmaceutical formul ation

and t hus pharnmaceutical fornulations conprising a
weoosbiimabs on as defi ned above together wi th a PCT/IB2004/001943

pharmaceutically acceptabl e adjuvant, diluent or

carrier conprise a further aggect of the invention.

TN (COOR! 460MPRRENYS (@,,fswqtu@ ETiIiH) 2 ig3En,"EY), P00

adm ni stered ei t her sequentially or  sinultaneously’in
se(par e 2539 onBiheu0 aw e32bda, 2H)r 8udiBalm, d2te), 3W{m,
a f'ﬁ ound of the invention is used in conbination

Wi a second therapeutic the dose of each conpound
memSdAPCer 248 i hat when the conpound is used al one.
Appropriate doses wll be readily appreciated by those
Sskilled in the art. The iBigeasation4i s illustrated by

the fol | ow [ Mgt 4 A 1 whi e

fol | owi ng am#@k‘lrg Lo uldhatflas ﬁ1|%used:
APCl At nospheric pressure chem cal ionisation

Arbacel (r) filter agent br Broad BOC
tert-butoxycarbonyl CDI carbenyl dii yQ%zol e d cheni cal

shift d doubl et D heat %ij d~syCl ohexyl car bodi i m de
/

DCM di chl or omet haneDIVF , 7 -di met hyl f or mam de DVSO
di met hyl sul f oxi de ES+ elyecfrospray ionisation positive
scan o

F

10 Triethylamine (1.9mL, 13.72mmol) and butanal (1.3mL, 14.41mmol) were
added to a solution of (S)-1-(trifluoroacetyl)pyrrolidin-3-yl amine (3.0g,
13.72mmol) (J. Med. Chem., 1996, 39(14), pg. 2771, No. 6) in ethanol
(60mL). The reaction mixture was treated with 10% Pd/C (300mg) and
placed under about 415 kPa (about 60psi) of hydrogen at room

15 temperature for 18 hours. The reaction mixture was filtered through
Arbocel®, washing through with ethyl acetate. The filtrate was washed
with saturated sodium hydrogencarbonate solution, dried over magnesium
sulphate and concentrated in vacuo. The crude product was purified by
column chromatography on silica gel eluting with ethyl

20 acetate:pentane:triethylamine 25:75:0 to 100:0:0 to 99:0:1 to yield the title
product.
'HNMR(CDCls, 400MHz): 1.01(t, 3H), 1.38(m, 2H), 1.47(m, 2H), 1.86-
2.09(m, 2H), 2.62(m, 2H), 3.38-3.87(brm, 6H)
MS APCl+ m/z 239 [MH]"

25



ES el ectrospray ionisation negative scan h hours HOAT
1- hydroxy-7-azabenzotri azol e HOBT

wd 20igdiosybenzotri azol e HPLC hi gh pressure | i geeTIB2004/001943
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15

20

chromat ography m z mass spectrum peak mn mnutes M
mass spectrum NWM L/ - net hyl q@rphol i ne NMR nucl ear

magneti c resonance q quardet . i@glet t triplet TBTU
2-(1 FLbenzotriazoI-1-yI;&%9$EQ¥£L—
, 3, 3- t et r anBEIN-oROtWHT- iFflUCRbA S IR AT Slidin-Bfamine
trifluoromethanesul fonyl TFA trifluoroacetic acid THF
tetrahydrofuran TLC thin |ayer chromatography TS+
t hernospray ionisation positjve sgan WSCDI
1- (3- di et hyl ami nopr opyl ) H8< ety car bodi i ni de
hydrochl ori de The Preparat gons and Exanpl es that
followillustrate the i nyéntyon but do not limt the
invention in any way. All\t eratures are in 0OC
Fl ash col um chr omat ogr aphy s /carried out using
Merck silica gel 60 (9385).

o

FF

This compound was prepared by a method similar to that described for
preparation 4 using isobutyralydehyde.

'HNMR(CDCls, 400MHz): 0.91(t, 6H), 1.26(d, 2H), 1.47(m, 2H), 1.72(m,
1H), 2.42(m, 2H), 3.39(m, 2H), 3.77(m, 1H), 4.09(m, 1H)

MS APCI+ m/z 239 [MH]"

Preparation 6

(35)-1-Benzyl-N-(2-naphthylmethyl)pyrrolidin-3-amine

A solution of 2-naphthaldehyde (2.0g, 12.8mmol) and (3S)-1-benzyl-3-
amino-pyrrolidine (2.37g, 13.4mmol) in methano! (30mL) was stirred under
nitrogen at room temperature for 6 hours. Sodium borohydride (969mg,
25.6mmol) was added and the reaction mixture left at room temperature
for 18 hours. The reaction mixture was diluted with water and extracted
into ethyl acetate (x3) and the organics were combined, dried over
magnesium sulphate, and concentrated in vacuo. The crude product was
purified by column chromatography on silica gel eluting with
dichloromethane:methanol 100:0 to 97:3 to yield the title product, 4.01qg.



Solid Phase Extraction (SPE) chromat ography was
carried out using Varian Mega Bond Elut (Si)
weaoosniges (Anachenm) under 15nmmHg vacuum Thi PC1/B32604/001943
chromat ogr aphy (TLC) was carried out on Merck silica
gel 60 plates (5729). Melti ng, 4 poi nts were determn ned

s B AL 500 2 1P e, 25 320(m.

Inemé&@wz THY, 3368} IHIER2(@, EH)/aYI%(‘mNEBPQUWM(m 3H),

400 nnr spectroneter. Mass spectroscopy was carried
out- 7@§mn6|‘|éF| nni gan Navi gator single quadrupol e

el ectroneter or a Finnigan aQa APCl
ma@gé sg’gg{'r oner%aer .M:I-gr eparation 1 tert-Butyl (3f?)-1
5-(trifluoroacetyhpyrrolidin-Sylcarbamate
(3ft)-3-(tert-Butoxycarbonyl ani no)yyrrol idine (3.Qg,
16.1 mmol comercially aeRaRtoON % om Fi urochem and

pyridine (34418 - h &t )@iﬁéﬂ’d‘?ﬁ*d&mme
di chloro

stirred under nitrogen at QO& for 1 hour. A sol ution
of trifluoroacetic acid aghydN (2.74nm., 32.2mmol)

i n di chl oronet hane (5 was add dropwi se to the
reaction m xture over @} nut The\ reacti on m xture
was all owed to wary gm t enper at yrs=and stirred
for 2 hours. The Q@ on m xture wa uted with
di chl or onet hane (1086 and washed wi\ aturated
sodi um hydr ogencar bonate sol ution, water and then

br The titiéwnipaad was @V@:‘aré@&y@ﬁﬁtl@dcﬁdlmlwr it that\d@scribed for
magnesi um sul phat e and concentrated i n_ vacuo. The

10c r ReaPasRiiRILE usiRgs (AR ebbeapdw-amine-pyrelidiee.( 2x3om ) to

1. 24PMRGOCS ABIREh pp NG, At 1 2 a@@%“%z 78(m,

3 281§, 8.411khn, 3LHH9-B63(MG,bLAY, 3I94 (s 42BH( TH221m) HH)2Z(.28(m, 4H),
! .43(m, 3H), 7.79(m, 4H)
MS APCl+ m/z 317 [MH]"
15

Preparation 8

(3R)-N-(3.4-Dichlorobenzyl)-1-(trifluoroacetyl)pyrrolidin-3-amine

20 This compound was prepared by a method similar to that described in
preparation 6 wusing the amine of preparation 2 and 3,4-
dichlorobenzaldehyde.



M5 ES+ mz 281 [MH + Preparation 2 (3ffl-1
-(Trifluoroacetyl)pyrrolidin-3-amn e hydrochl ori deThe

w@om4pr@bect ed am ne of preparation 1 (4.59g, BGI/IB2004/001943

5

10

15

20

mol ) was di ssol ved in dichl oronmethane (1001.) and the
reaction m xture stirred at C for 1 hour. Hydrogen

1o TGN BRRESS AbBFfd: T3t e £83holeh S dSEraE T,

ropmg rﬁﬂpﬁLeﬁgg((m ydr ogen chloride gas and nitrogen
gas were then bubbled through the solution for 15 and

1dV|ﬁ4\BCélszl/é§ﬂéch"Uel y and the reaction mxture
concentrated in vacuo to yield the title product.
IHNVR(CDCI 3, 400MHz): 1.27(m 2H), 1.65(m 1H), 1.81
(m 1H), 2.1 0O(m 2H), 3P3&fdration®H), 3.61 (m 1H M
ES+ mz 83 _+ Preparat|on I3 terfIButyI L ]

(3S) - ) : gy ARtz 5 Slie s
3- Ani no- pyrrolldlne |-carboxyI|c acid terf- butyl ester
(39, 16.1 mml) was added to a solution of

i sobutyral dehyde ( 1 .6%Im _, 17.7mml) and 10% Pd/C
(360nmg) in ethanol and the reaction mxture

| eft under about 4 atout\pOpsi ) of hydrogen gas
for 18 hours. The read m xthre was filtered

t hrough Arbocel (r), gt h thoroughly with
ethyl acetate. The filtrate s cpncentrated in vacuo
and the crude product purifie col ufm

chromat ography on silica gel eluti +th et hyl
acetate: pentane 1: 1 to yield thg tit¥e product,

2.89, (73%.1HNVR (CDCI 3, 400MHz)@ O. 92 (d 6H), 1.44

bt ek n B SR e o

preparation 6 using the amine of preparation 2 and 2,3-

dichlorobenzaldehyde.
'"HNMR(DMSO-Dg, 400MHz): 1.92(m, 2H), 3.29-3.74(m, 7H), 3.83(m, 1H),
7.27(m, 1H), 7.51(m, 2H)
MS APCl+ m/z 341 [MH]*
Preparations 10 - 12

H,C
The appropriate carboxylic acid, RCO.H (1mmol), was dissolved in
dichloromethane (5mL), cooled in an ice bath, and the cooled solution
treated with oxalyl chloride (0.248mL, 2.5mmol) and 1 drop of N,N-
dimethylformamide. The ice was removed and the reaction mixture

allowed to warm to room temperature and was then stirred at room



M5 APCl + 243 [ M+] Preparation 4 (3SVL/-Butvl-1
-(trifluoroacetvhDvrrolidin-3-amne Triethylamne ( 1

WO Sool1108 72nmol ) and butanal ( 1 .3m _, 14. 41p@miB2))04/001943
were added to a solution of

(S)-l-(trifluoroacetyl)pyrrolgé@i n-3-yl amne (3.Qg,

13. 72 J, d. . 9 14 L, 2071 ..
NoleMgETRle AR AL B readienaixivreos o BRapdidg in vacuo
tremd et wddmcia%(@é’a/t&a(é’&m oﬁmétrwlammb (01829mEbe §4mmol)

415 kPa (‘about 60psi) hydrogen at room tenperature
foancishemm@e qfharep@a@mrbﬁ {R00mg, eO\BQ!mmOlI) t|@ igxane (10mL).

TR iaRIR R e PRAt oL AL i 4F i Shng themaliawed

5Ny B88MAFRAA ABMpEPhtdtd OThe %h&l%rPYﬁktu'F@% cdAtentrated in
sul phate and concentrated in vacuo. The crude product

wagaguer and e produict takenaky indicbigrepathace and waahe@with 10%

UG RN A 5 arc e
IO rRes ‘ébpanﬁt%@h@[?,@ncantré@@wz\)acué Phe Q:qudGe?bBodul;f_D w36 Purified

%147(m2 1.86- 2.09(m 2H),
30@h{rnnm mnprrmowaghsé m en 23giljoeH] +gebpae!utmn swith

100 “ehichanBitimadirsl pb e FZLd MR EE tl Proff i,

that descri bed for preparation 4 using
sohut yral ydehyde 1THNVR(CDCl 3, Arml\/l—lﬂ 0.91 (t

6H)°ren e d, 2H) R. 47(m oH), 1.72(m 1H) Data4z(m

2 [N aYaVi

o o S22 T M s ABCPoETE 285 VAT

H,C A

11 CH, "HNMR (CDCls, 400MHz): Mixture of rotamers
F / 0.78, 0.98 (2xbs, 6H), 1.42,1.44 (2xs, 9H),
1.58-2.50 (m, 6H), 2.88-4.78 (m, 6H), 4.08,
4.38 (2xm, 1H), 6.96 (m, 1H), 7.03 (m, 1H),
7.20 (m, 1H)

MS APCI+ m/z 279 [MH]*

12 CH, CH, MS APCl+ m/z 291 [MH[*

15



M5 APCl + mz 239 [MH + Preparation 6 (3S)-1-Benzyl -
L/ - (2-napht hyl met hyl ) py rrolidin-3-amne A solution of
wQ@z20vaphvbel dehyde (2. Oy, 12. 8mmol ) and (3S) - 1- benm2064301943
am no-pyrrolidine (2.37g, 13.4mmol) in nethanol (30nl)
was stirred under nitrogen at,foomtenperature for 6
hours. Sodi um borohydri ds 59[(?%&‘3 !éS. 6nmmol ) was added
and the reaction mxture rel om tenperature for
18 hogpButyB9) SRRk i3odicHioXd B oYRGs sHUtl Adinedyrrotairey- 1 -
and extracted into ethyl acetaté (x3) and the organics
were combi ned, dried over camimylatem sul phate, and
concentrated in vacuo. The crude product was purified
by col um chromat ography on silica gel eluting with
di chl or onet hane: net hanolC|10000 to 97:3 to yield the
title product, 4.0%,9. THNVR( 3, 408_!\/Hz): 1.62(m

1H), 2.1 9(m 1H), . s 2H), 3.42
1E)|), 3. 63(§,,m 2H)H? 3.9 H, f?é@‘mm 5H)H? 7.44(§nm

3H), 7.78(m 4H) M A m 17 + Preparation 7
(3/7?)-1-Benzyl - A - (2- napht hy\nmethyl ) pyrrolidi n-3-am ne

The title conpound was preparedNby a nethod simlar to

that described for preparation %As@rcgla
(3f1)-1-benzyl - 3-am no-pyrrolidyhe. \LHNVR( CDC 3,
400MHz): 1.65(m 1H), 2.18(m 1H), 2,51 ¢m 2H),
52.78(m 2H), 3.41 (m 1H), 3.63(m™2H), 3.94(s, 2H),

R b Bt ko d X BaeRtho Gl Ued ) Buton

of triethylamine (0.229mL, 1.652mmol) in dioxan (5mL) and the reaction

nz

mixture treated with 2,3-dichloro-benzoyl chloride (207mg, 0.99mmol).
The reaction mixture was heated to 70°C and stirred for 90 minutes. The

10 reaction mixture was concentrated in vacuo and the product taken up in
dichloromethane and washed with 2M sodium hydroxide and 10% citric
acid solution. The organics were separated and concentrated in vacuo.
The crude product was purified by column chromatography on silica gel
eluting with dichloromethane to yield the title product, 278mg, (81%).

15  MS APCI+ m/z 315 [MH]*

Preparations 14 - 17

H,C
The following compounds of the general formula above were prepared by

20 a method similar to that described in preparation 13 using the amine from
preparation 3 and the appropriate acid chloride:



(3f1)-

L/ -(3.4-D chl orobenzvh-1 -(trifluoroacetv

ppyrrolid in-3-amne This conpound was prepared by a
waoredonoess m | ar to that described in preparatipar/B82004/001943
using the am ne of preparation 2 and 3, 4-

di chl or obenzal dehyde. 1IHNVR( DBO- D 6, 400MHz): 1.88(m
2H), 2.63(m 1H), 3.36-3.78(m 7H), 7.32(m 1H),
7.59(m MS APCI+ miz 341 [MH + Preparation 9
(3Pf&p Ng.-|( 2, 3- DiRhl orobenzv Data
3 (L Huoereac +7I TRYT & S—Eohpoth Y-
§4 preparled by ||met od M%PQJ éﬁiwﬁ'ggcrl bed or
reparati dn 6 i he am ne of preparatl on 2 and
, 3- di chlor ob{ dehyﬂje. 1IHNVR( DVSO- D 6, 400MHz):
.92(m 2H L?H), 3.83(m 1H), 7.27(m

ciool ed i

- = =

n

ith oxal
, Ndi net hy .
eaction nixture all owed
nd was t
he reacti

mz 341 [ VMH + Preparations
arboxvlic _acid  RCO2H (

en stirred at
on m xture was

..EQ@

T&*MM%K@Q@mA@@MW Ppor resolution: 0.78

B uh Gy S g YD DD, 241 s,
e1Hh;e3\®aS(trmm3VBdt3:¢n?; éb";“?f'i) 419 (bm,

rbHM@%é‘i‘:aU'rﬂx)r d g%fm23|ﬁbu(rjs i
SENAPCH Rizaa M0 and 1he

roduct added to a sol ut
(lote29nm | 1. 64 fnd| tHIRMROBCH 4p0RI-z)apoonresolution : 0.78
(1200ng, 0.83Mmy di oxane 101), The reaction
ni xture was he 0 700%55 &%)43-# ﬁulgé'g andp Eq{anH) 2.05 (bm,
al l owed tqg gpel g room [ ¢Qpes 2 Ee1HY oA 8BRL |
ni xt ure vvas&concent r at ed ﬁP ' 8%’ )’@'O B, 3H), 3.43 (bm, 2H),
4.20 (bm, 1H), 7.21 (d, 2H), 7.28 (d, 2H)
MS APCl+ m/z 281 [MH]*
17 Cl "HNMR (CDCls, 400MHz): poor resolution:

MS APCl+ m/z 315 [MH]"*

5

Preparation 18

N-[(3S)-1-Benzylpyrrolidin-3-vl}-N-{2-naphthylmethylbenzamide

oY

N




vacuo and the product taken up in dichloronethane and
washed with 10%citric acid solution and 2M sodi um

whyaroxisge sol ution. The organic | ayer was sepedEIB2004/001943

5

1

15

(@]

and concentrated in vacuo. The crude product was
puri fied by colum chromat og ‘%glhy on silica gel

é%'az”%ﬂecrﬁwq“eeiﬁ'@aﬂﬁ%asm o7 b8 B, beadfidh of ne
(3§)n r?ﬁ %répé’r‘aﬁsh% QQ@@%\% O%A%M)Vand trlethylamme (0.26uL,
ol pyrroli OXV

pam n di ne-1- car ate The am ne of
pr &896atmol) ir8 dichiogetitarg? (bmb) anddike aeaetivon mixture left under

| f hyl a 0. n 652
i B0RSR s 9o tPRRAIAEE o7 ofF ok Ene BRELRN inpyure was
2, Rash&d vafronatsZand trén wnrﬂsnﬁéoan@d erQ%ﬁ@Hésmrﬁrﬁxlphate

reactlon m xt ure was heat ed C and stirred for
mi and eencameated ae vaeuo 16 wel@ﬂéevtél@ Rf@ﬁlu@tnBBam@d in

v HOMHIERCI POGREL, §9r5elhatt, 41 BARET PF 23 R0, 2n)

S ol we(1an 1 Hpt?os(rﬁazﬁ):s DEHE AP -2 GO OFYNZ.FB M At EY
in vacuo. The crude product was purified by colum
chM&EBodn&pts! BMHE | i ca gel eluting with

di chl oronethane to yield the title product, 278ny, (81
%. M5 APCl+ mlz 3 15 [ MH + Preparations 14 - 17 The
fol |l owi ng conmpounds of tPeemeateml9f or mul a above were
prepared by a nethod sLn1Iar to t hat descrlb d i

pr epar | an.’ 2l p @ Y M =1 X a\% A
t he approprlate aC|d chlorlde Preparat|on 18

L/ -[ (3SV1- Benzyl pyrrolidin-3-yll-L/-(2-naphthyl met hvhb
enzam deBenzoyl chloride (0.1 2wLp 1. 043mmol ) was

(300ny, 0.948mol) @NO Sy
1.896mmmol ) in dichllp
m xture | eft under

The title compound was prepared using a method similar to that described
for preparation 18 using the amine of preparation 7.

'HNMR(CDCls, 400MHz): 1.94-2.58(brm, 6H), 2.86(m, 2H), 3.62(m, 1H),
5.08(m, 2H), 7.23(m, 4H), 7.34-7.60(m, 9H), 7.79(m, 4H)

MS APCl+ m/z 421 [MH]*

20

25



nitrogen at roomtenperature for 18 hours. The
reaction m xture was washed with water and then with
weioar10998 i ed over magnesi um sul phate and conceait/TEed01943
in vacuo to yield the title product, 380ny. 1HNVR(CDCI
3, 400MHz): 1.83-2.62(brm 4@7 2.84(m 2H), 3.62(m
2H) 4.56(m 1H), 5.05(m ?e 24(m 4H),
7.31-7.60(m 9H), 7. 78(%@%—%@—%@+ mz 421 [VH +
Pr epar NB@MI\P[(QS}- n((&fflubrda%ﬂwrmarmivqi1nn3pmhbmide
L/ - (2- napht hyl net hv benzam de e title conmpound was
prepared using a nethod simlar to that described for
preparation 18 using.the am ne of preparation 7.
1IHNVR(CDCI 3, 400Mz)y1.9402.58(brm 6H), 2.86(m
2H), 3.62(m 1H), [b.08(m 2. 7.23(m 4H),
7.34-7.60(m 9H), ALY ATNMARC gl z 421
[ MH +Preparati on 20 -l -1(3S) - 1H'i|
-(trifluoroacetyl) py di n- | I - 1- napht ham de Thi s
conmpound was prepared By a @d simlar to that
descri bed for preparation 18\using the am ne of
preparation 4 and 1-naphthoyl c or| de. 1HNMR(CDCl 3,
400MHz): 0.61 (m 2H), 0.98(m 3 91.32-1 .60(brm
4H), 3.06(m 2H), 3.27-3.76(m 1528(m 1H),
7.39(m 1H), 7.45(m 3H) 1 7.72 1H), 7.89(m 2H)
Preparation 2 1 L/-Isobutyl- L/r(3S)-1
( f | =2
5, Jﬁrn% édgﬂe\a&?@WAs) PP@T&; ‘?%/d giy rr%ffﬂ%fé\og sﬂﬁiﬁr '?{) hﬁ?%@s&ﬁie% for
depmplataiubrf (0] upmgnae aimina oI&re;mragoermwi hopphthdybchidede.

o R GRS ARER T £1(ra, 28y, 9'Bhs Sba bz 1 0, 4H),
3.06(m, 2H), 3.27-3.76(m, 4H), 5.28(m, 1H), 7.39(m, 1H), 7.45(m, 3H),
7.72(m, 1H), 7.89(m, 2H)

10 MS APCl+ m/z 393 [MH]*

Preparation 21

N-1sobutyl-N-[(3S)-1-(trifluoroacetyl)pyrrolidin-3-yl]-2-naphthamide

15 This compound was prepared by a method similar to that described for
preparation 18 using 1-napthoyl chloride and the amine of preparation 3.
'HNMR(CDCls, 400MHz): 0.84(m, 8H), 2.00(m, 1H), 3.25(m, 2H), 3.93(m,
2H), 4.38(brm, 1H), 5.31(m, 2H), 7.24(m, 2H), 7.38-7.62(m, 5H)

MS APCl+ m/z 393 [MH]*

20



2H), 4.38(brm 1H), 5.31 (m 2H), 7.24(m 2H),

7.38-7.62(m 5H) Ms APCI+ mlz 393 [IVH] +Preparation 22
wa@2@ahamwes L/ -(3.4-dichlorobenzyl)- L/-r(3ff)-BACT/IB2004/001943

-(trifluoroacetv Dyrrolidin-3- vllbenzam de The am ne

of preparation 8 ( 180ng, O. 5l§émol) was di ssolved in

di chl oronet hane (3m ) a &b tion mxture

treated with triethylam M_, 1. 16mmmol). The

I eaciiGmlofi- A (3 £ dishioroben M) - NJ (3R drrifludroacetyl)pyrrolidin-3-

chl orobenzoyl chloride (0.08nL, 0.63nmol) added

dropwi se. The reaction milbengamide stirred under
nitrogen for 18 hours. The reaction nixture was

diluted with furthercdi rongth and washed with
wat er. The organic | aye rid er magnesi um

sul phate and concentrated i n Vvac h&' crude product
was purified by colum chromgt 6graphy on silica gel
eluting with dichloronet :met hanol 100:0 to 95:5 to
yield the title product. “HNVR(DVMSO- D 6, 400MHz) :
2.02(m 2H), 3.37-3.72(m AH),. 4.61 (m 2H), 5.68(m
1H), 7.22-7.59(m 7H) M + mz 479 [IVH +
Preparation 23 4-Chloro- LF-{2, 3-dichl orobenzyl) -
L/-r(3fl)-1 -(trifluoroacetyl)pyrrolidin-3-

5vl Thenzamhde dhi prepangtizun B V\(afBomg:p@rEﬁmbml)a weaes hdigsolved in
S|mlar to that described for aration 22 usin

ifdlgpmethang G3mbhaed the WP @t%egrealtg@mlgw)tn%tr}yrllaemine

2 g@ﬁ%’(—%mﬁ'{% 3%@ m‘&ﬁ@ E}vﬁéﬂ%% ng 9°¢ and 4-

chlorobenzoyl chloride (0. 08mL 0 63mmol) added dropwise. The reaction

mixture was stirred under nitrogen for 18 hours. The reaction mixture was
10 diluted with further dichloromethane and washed with water. The organic

layer was dried over magnesium sulphate and concentrated in vacuo. The

crude product was purified by column chromatography on silica gel eluting

with dichloromethane:methanol 100:0 to 95:5 to yield the title product.

'HNMR(DMSO-Ds, 400MHz): 2.02(m, 2H), 3.37-3.72(m, 4H), 4.61(m, 2H),
15 5.68(m, 1H), 7.22-7.59(m, 7H)

MS APCl+ m/z 479 [MH]"

Preparation 23
4-Chloro-N-(2,3-dichlorobenzyl)-N-[(3R)-1-(trifluoroacetyl)pyrrolidin-3-

20 yllbenzamide

Cl



2.3-Di chl oro-
L/-isobutyl-L/-f(3S)-pyrrolidin-3-yllbenzam de citrate

w{a b@4Bow9pr ot ect ed product of preparation 13 (BRO1/ERG04/001943
25. 4mmol ) was di ssol ved i n dichloromethane (201L)
under nitrogen and the reactigyg m xture treated with
{ riThis gempeahd wad ipfodelloy AReHBIPSimiiat8 &R HesBfibed for
m xture was then stirred at” roomtenperature for 7
hoBrepargtien 22asinpiheramineraf prapamtionént rat ed i n vacuo

o R ERTSE R0 HBRAE A Sy @ 2P a8 o8 JBl e FheAbys. 76(m,
ThgH ,r‘ggaimsg(imgwms separated, dried over magnesi um
sulh(g3 ate and concentrated in vacuo. The resi due was

az Mt ABGdH MZ4T9MYY" acetate ( 1 Ox) and then dried
under vacuumto yield the free base of the title
product as a colourless oil, 7.281 g (91%. A portion
of this product (3.327g, ]@(éﬁm) was treated with a
solutioréBf citric acioll_( . g 0.56mmol ) in

181007 () d

(&)

I
2 % 2Ry rretidine?-iy Bloe ngaoa
vacuumto yieldsfhe 4itle product as a pink solid,
4.71 g. 1HNMVR (VeOD[L400MHz): 0.80(t, 6H), 1.89(m
2H), 2.1 16k H); CAH), 2.68-2.91 (m 4H),
3.59(m 1H), , 4.37(m 1H), 7.40(m 2H),

7.61 (m 1H) Qz GHLS LM MTREE, GO H),

2. 4-Di chl oro-
L/ -isobutvl-L/-r(3S) rolidin-3-vllbenzanni de

hydr ochl ori de The BOC pt ot ect ed product of preparation
1 O 5P 1, Nl added . to ol ution of 4M
107, T SR rcteniit, FRidet (oRRpataigT 13 b hbar acimany was

( Svbsdlvedndnt Biehlcr@@ietitheM(ZOMLE iddr’ Sittogbn’ 2% the reaction
tenperature for 18 hours. The reaction Xt ure was

c oRbdyer heatgdi withy driflupreaeetichacigr(@tondy, 260dnmmbe T hei teaction

di rﬁmt&reo\ﬂ% I?ﬁé}? sﬁﬂgd eattr}gf)ma{égnﬁet}gpure for 4.5 hours. The reaction
mixture was concentrated in vacuo and the residue taken up in

15 dichloromethane (200mL) and washed with 1M sodium hydroxide solution

(100mL). The organic phase was separated, dried over magnesium
sulphate and concentrated in vacuo. The residue was azeotroped with
ethyl acetate (10x) and then dried under vacuum to yield the free base of
the title product as a colourless oil, 7.281g (91%). A portion of this product
20 (3.327g, 10.56mmol) was treated with a solution of citric acid (2.028¢,
10.56mmol) in methanol, concentrated in vacuo and dried under high
vacuum to yield the title product as a pink solid, 4.71g.
'HNMR (MeOD, 400MHz): 0.80(t, 6H), 1.89(m, 2H), 2.11(brm, 2H),
2.53(m, 2H), 2.68-2.91(m, 4H), 3.59(m, 1H), 3.82(m, 2H), 4.37(m, 1H),
25 7.40(m, 2H), 7.61(m, 1H)
MS APCI+ m/z 315 [MH"]



triturated with ether to yield the title product,
103.3ng, (87% . 1HNMR (MeOD, 400MHz): 0.80 (m 6H),

wa2@9/19¢wps 1H), 2.51 (m 2H), 2.90 (m 1H 1 3. 20C1/1MB2004/001943

2H), 3.52 (m 1H), 3.78 (m 2H), 4.30 (m 1H), 7.40

(m 1H), 7.46 (d, 1H), 7.58 , 1H M5 APCl+ mfz 3 15

[ MH] Exanples 3 - 8 The fol "owi ng conpounds of the
general formula above wer ﬁﬁ%%ged by a net hod

si mplapidhforblytisdhRear VB ) py el aifiRg -9l]Bet 2iride ehydhéchloride
hydrochl or 1 de sal t of the conmpounds shown: Exanpl e 9

L/ - (2- Napht hyl net hyl ) - .-r( S) - pyrrol i di n-3-yl]benzam

de hydrochl ori de A sol of enzyl protected

product of preparati (370ny 8mm|) anmoni um
an 100 I,Pd/ C (40ng)in

r ni'tregen for 6

formate (555ng, 8,79

et hanol (5m ) wagref

hours. The reaction mxture vva filtered through

Arbocel (r), washing through w Bh et hanol, and the
filtrate concentrated in vacuo. The cr ude product was
puFhé iBC hyrotasitednpredua raft pgpardtipnohs (il 57 mg, §ed61mmol) was

| ut | th di,chl h I 88 [ .
53 A 1, S SSH  S AN B Lo i s 8o BRI e in
M dichlerdrabtHango! BN 4ifd ethBerreattidty ARt ! brrédi dt | Foom
di chl or onet hane and concentrated i n vacuo. The product

vetemperaturaferd Shpurseilherrepgtion mibduts wag agheentratedunmacuo

o2 ShfArBBubh o Poidst Wi, bichfGromigifiaRe, i Hiflen i fhen
4 itlratedliith ethetlo (iBld ertltrlg p&fdu?:t 5ﬂ1313m%x|‘|187‘%) 78(m
10L7°J1@Mﬁaﬂ$\gbps.?@p A)pglso (mZ6H) 1%9 (m, 1H), 251 (m 2H) 2.90
L ioh (Ffi) )3 BY (P2 §.5°2 h! Panzaas e BYg" 9y gh! 98), 7.40 (m,

1H), 7.46 (d, 1H), 7.58 (s, 1H)
MS APCIl+ m/z 315 [MH"]

Examples 3 - 8

The following compounds of the general formula above were prepared by
a method similar to that described in example 2 to give the hydrochloride

salt of the compounds shown:

Ex. No. R Data
3 Cl "THNMR (MeOD, 400MHz): 0.80 (m, 6H), 1.91 (m, 1H),
H30 / 2.41 (s, 3H), 2.54 (m, 2H), 2.88 (m, 1H), 3.20 (m, 2H),

3.53 (m, 1H), 3.79 (m, 2H), 4.34 (m, 1H), 7.20 (g, 1H),
7.32 (t, 1H), 7.41 (d, 1H)
MS APCl+ m/z 295 [MH"]




The title conpound was prepared using a nethod siml ar

to that described for exanple 9, using the benzyl
w@raianivesl product of preparation 19 as a st arPCTB2004/001943

material. 160ng, (47%, of the title product was

col | ect ed 1HNI\/R( DI\/SOD 6,51400|\/Hz) 2. 1 1(m 2H)

2 NN(L \
o—oo{—=xm) ou\

47 28-7. 56(bPH3%|)
mz 3

L T (RS N 1 di I'T- 2- Rapht ha

hydr o |3+§\4dhr1d'®n§t7€9 (TBZHﬂ 4033 6mmdH), 7Q86 (bs, 1H),

added AUt | f r et ate protected
product of preparatig'ﬁ%{]i”{lZé%@’ S%Bmml) in water
(0.5m _) and net hanoS(APCLY) nap@7oiMH’gacti on m xture

stirred at roomte prm‘llrp for 18 hours. The reaction

|%2@](SL3H) Spsyf(ml 2H) 2.97 (m, 1H), 3.20 (m 3H)

Smi xt uf ﬁi r AINMR (MeQBu40aMi1z) 112 88r(ddeH), 1.88 (m, 1H),
d 09 i
D bohge 2o o (R APTULI 28 (ROHRASBTHTY, 316 (m. 14,
organ|{c p r3.2a (myeH)adaeen, mH)$GlZB1€rh62Ia)](3 86 (s, 3H),
conceptra uo. The crude pro was di s
in ethyl acetate, treaPdm li)no50 @yaﬁgc?wpgr(ﬂc”ébl_/dz? &t 1H)

ether|and stirred aJtMFsORﬁbﬁ_Fm?EQgH or 1 hour. The
reaction m xture was concentrated i'n vacuo to vyield

62h83t 1WRM 400|MH|Z) 0083(4, 6#1), a91(m, 1H),
i, 45‘58 %@%ﬁ@&n 4hyoa.550, 1H),
m

: B0 o 20 |
L/ - Bu1_|g/l -L/-r(3S)- pyr r ol'1drn= fﬂé??ﬁ ]h hs(ﬁx?ﬁg 7956(%1 3H)
hydrochl ori de This cM&aESmdnAm%m[Mﬁ}ired by a nethod

SHr--ar—t-o—t-hat Sefi-hed—for
7 } "HNMR(MeOD, 400MHz): 0.82(d, 6H), 1.92(m, 1H),

/@ 2.53(m, 2H), 3.20(d, 2H), 3.25(m, 1H), 3.54(t, 1H),
cl 3.76(m, 2H), 4.30(m, 1H), 7.25(dd, 4H)

MS ES+ m/z 281 [MH]*

8 Cl / "HNMR(MeOD, 400MHz): 0.82(d, 6H), 1.91(m, 1H),
2.51(m, 2H), 3.19(m, 3H), 3.51(t, 1H), 3.72(m, 2H),
Cl 4.31(m, 1H), 7.35(d, 1H), 7.65(m, 2H)
MS ES+ m/z 315 [MH]*
Example 9
N-(2-Naphthylmethyl)- N-[(3S)-pyrrolidin-3-yl]benzamide hydrochloride
0
:
.HCI ON

A solution of the benzyl protected product of preparation 18 (370mg,
88mmol), ammonium formate (555mg, 8,798mmol) and 10% Pd/C (40mg)



exanpl e 11 using the trifluoroacetate protected
product of preparation 20 as a starting material.
WA BINVR{GYBOD, 400MHz): 0.62(m 3H), 1.04(m 2H)PCLIB28¢4M001943
2H), 2.65(m 2H), 3.07(m 2H), 3.21 (m 1H), 3.59(m
1H), 3.87(m 2H), 4.42(m1 H)B 7.30(s, m 1H), 7.57(m

>t bRl Bk psSy s e RyB3nTbe 286z, The reacton
L/ mit3ie \)vaﬁ’yiltéﬁéd tHrough Wrb&es@2WiadRiryy thieedh withdsthdhdls and

conpound was Eared by a net hod simlar to that
dether filiade fQS?rNC@ﬁ Alece in vaggpnd her crydeoipseduatawas purified by

pr?&lﬁ&b dcl'%rﬁ%%gira%/g Poi p@llﬁé gel 2(ﬁu gvd/fétb aaé:'hmomethane

55 Olglgﬂﬁrﬁﬁo S&W@W&@db (0] téQﬂM‘UX Thef;ﬂbducﬂw&s dlssolved in

14th@1m(mmumf aﬁ%m °f1¢-‘i§"e”¢‘ m@imfygwﬁcrﬂm @mﬁm@ethane
L aflg EBEERaa s vActlh “Phe BRAARA YA titurated with ether (x3) and

ggaimnrsqmgqumnfgm wélml{]ealtreﬁmbddcis Itmom'); c()?6%1) gat .
o MBS o ATz S DelorPt s 2.9506Tes 375 BySim, 3H),
S 07 AL g

1. B APCLHM/z B33 IMH 2H), 2.85(m 2H), 4 28(m 1H),
4.59(t, 2H), 7.24(m 1H), 7.36(m 1H), 7.42- 7.58(m
6H) MS ES+ nfz 385 [ MH +Exanple 15

2. 4-Dichl oro-5-fl uoro- Example 10
L/ -isobutyl-L/-r( 38?1\}0 rrolfrd n-3-yl |l benzam de
N-(2-Naphthylmethyl)-N-[(3R)-pyrrolidin-3- vI]benzam|de hydrochloride
0
O
~ .HCl d?,
H

15
The title compound was prepared using a method similar to that described

for example 9, using the benzyl protected product of preparation 19 as a
starting material. 160mg, (47%), of the title product was collected.
'HNMR(DMSO-Dg, 400MHz): 2.11(m, 2H), 3.00(m, 1H), 3.35(brm, 3H),

20 4.44(m, 1H), 4.78(m, 2H), 7.28-7.56(brm, 9H), 7.81(m, 1H), 7.96(m, 3H)
MS ES+ m/z 331 [MH]"

Example 11
N-1sobutyl-N-[(3S)-pyrrolidin-3-yi]-2-naphthamide hydrochloride

0
Y
: CH,
o )
N
H

CH,

25



hydrochl ori de tert-Butyl
(3S)-3-[(2,4-dichl oro-5-fl uorobenzoyl) (i sobutyl)am no]
wW@Rooraliods ne- 1-carboxyl ate was prepared by a pet/iBed04/001943
simlar to that described in preparation 13 using the
am ne of preparation 3 and 255 di chl or o- 5-
d

SRR B TS A DI e TR Bl o e

L/ rifligidcetats jproted®d pivduet bﬁbféﬁéré(ﬂldrbﬁmz(mﬁﬂ)ﬁlg o 33mmol) in

hydrochl ori de was prepared fromthe fore?m ng npound
bywatereOHL s iamd Brethanal h@mldeand i thedreae @StammtléerSl"@ed at

eloRildippiiss 8 WA TG Socidyl iaart pls chfiB8rated in
57. 0860 &Rl Qhef@Udﬁl p@U@lBCU%EbR/@dHﬁLQ\‘Hle@e 6140l pétassium
H 5.64; N, 7.33% nple 16 The NRI | C50 and the SR

| cmb@nater@%memya@cmtqsi dnfA88L)1 The argaqisyrhase was dried
de(B erQSrTeS"}E ?ulg i@t‘ép\b@%’ﬁﬂéﬁﬁd h eva%%nggé ck?ﬁaé"ﬁfroduct

t aaageﬂléwlvdd ol @mlybad:etatn ltrea‘tgd toyith: high hycﬂbchlbhy a'alrj in ether
i nhibit the uptake of serotonin and/ or noradrenaljne

byaiBiiffedefbf RNnteARBrBIIMROICAC P4 ABet rre&ﬁ%%rmeﬁt%re was

10as ér@e{‘ﬁgﬁfdzgig‘;a%@éb M??anspy%ﬁ?b: %02: fhglr dtnﬁg

hthMEE(Mé@I MGOMﬂB)pt@r'IQE(d (BHHERTYS (mori&t)y 5l (m,e2H) 3.25

cultoral Gaadh Cohbapdrb ) @6 Je TPhc Rrtt e kel P (m,

Ves), G §8imakHg 7 0C
MS ES+ m/z 298 [MH*]
15

Example 12
N-Butyl-N-[(3S)-pyrrolidin-3-vl]-1-naphthamide hydrochloride

(L]

O v e,
O HCI
N

H
This compound was prepared by a method similar to that described for

20 example 11 using the trifluoroacetate protected product of preparation 20
as a starting material.
'HNMR(MeOD, 400MHz): 0.62(m, 3H), 1.04(m, 2H), 1.72(m, 2H), 2.65(m,
2H), 3.07(m, 2H), 3.21(m, 1H), 3.59(m, 1H), 3.87(m, 2H), 4.42(m,1H),
7.30(s, m, 1H), 7.57(m, 3H), 7.78(m, 1H), 8.00(m, 2H)

25 MS ES+ m/z 297 [MH]*



and 5% COQ2 in either Dul becco's Mdified Eagle's
Medi um (DVEM cul ture nedia suppl enented with 10%

waolc@kysmwos f oetal calf serum (FCS), 2mM L- gl ut apeTEB2a0ud01943

5

10

15

20

250ng/ mM geneticin (hSERT and hNET cells) or

DMEM cul ture nedi a suppl errentsgfd with 5% FCS, 5%

new born calf serum 2nM }a ne and 2.5ngy/ n
puromyci n (hDAT cells)). assay, cells were
har ve gt@lo Ry Ndi3s4-aihidrobBn)- N (38)-byred [RieSGHAlbePzamide
solution (Sigm) and centr| fu%atl on, and resuspended
in standard assay bufferh at a viable cell
density of 750, 000 ceI | s/m. etermnatign of inhibitor

appropri ate test conces

out in 96-well filter bottom .
the appropriate human transpbrtér protein (75,000
cell s/assay well) were pr e- ncuB@ed at 25Cin

standard assay buffer nin i ther test conpound,
a standard i nhibitor (po t|ve control) or conpound
vehicle (DVMSO in water; final DWVSO concentration was

0. Tthi% domsaeid W‘a%ap!re\p@réd O& rhetodusigtlar Reakat @escribed for
were started by addition of either 3H serotonin,

3rexasneler bnusingdritorgacetampiatectsdipseduates. prwparatlon 22asa

re u

| RBR RPN £hG, (37060, br o e ERGuLEWAs THRN

h SERNM&(DMSBDA sseqHand 1 EB(m, nuHgs 183(m, heHnNEBO(m 1H),
Reactions were term nated by addjtion of

" 285/, GHLIB-A2irm 2y 4ed] (BbIkb) 738, A7 §9-7.59(m, 7H)

filtration of the assay

Example 14
4-Chloro-N-(2,3-dichlorobenzyl)-N-[(3R)-pyrrolidin-3-yl]benzamide
hydrochloride

| 0

N
G
N
H

This compound was prepared by a method similar to that described for

Cl

example 11 using the trifluoroacetate protected product of preparation 23
as a starting material. 90mg, (52%), of the title product was collected.
'HNMR(DMSO-Ds, 400MHz): 1.62(m, 1H), 1.88(m, 1H), 2.61(m, 2H),
2.85(m, 2H), 4.28(m, 1H), 4.59(t, 2H), 7.24(m, 1H), 7.36(m, 1H), 7.42-
7.58(m, 6H)

MS ES+ m/z 385 [MH]*



m xture using a vacuum mani fold and rapid washing wth
i cecold wash buffer. The quantity of 3H substrate

wo paanpwpat ed into the cells was then quanti fi BOT/IB2004/001943

10

15

20

25

Filtered/ washed assay plates were dried at 45C for 1
hour, scintillation fluid ad , and radi oactivity

nmeasured by scintillation ntihg. Potency of test
conmpounds was quantified %gg—rﬂég‘efgal ues (concentration
of t ept4-DIIMGISRBHIUE NSO INCIkBQ)' éer@ﬁB?ﬁbfehQamlde
upt ake of radi ol abel ed su rate Into the ce y 50%
relative to maxi mum (conﬁ&dﬁ?ﬁﬂl@ﬂﬂ@cl e only) and

m ni mum (conpl ete inhibition by standard inhibitor)
responses) .(ii1i) Standard Assay Buffer Conposi tion:
Tris draxynet hyl ) &m
(26 NACl (124mV) K

My \N6HD (1. 3mvp /
(5. %5 Ca Ilch‘e (10'0'r?1W

of thi buffer was adj stmo 7.40 Wit heiM ()—Iﬁefore3
addi t j4n°of CaCIZ an parg ng. Wash Buffeg

Corrpo(s)i tidniTris (hydr oxy y Chet hyl am ne (26#1\/9
NaCl (1%nff> ka (4. 5mV) nd CH

tert-Butyl (35)-3-[(2,4-dichloro-5-fluorobenzoyl)(isobutyl)amino]pyrrolidine-
1-carboxylate was prepared by a method similar to that described in
preparation 13 using the amine of preparation 3 and 2,4-dichloro-5-
fluorobenzoyl chloride to yield the desired product, 340mg.

MS ES+ m/z 455 [MNa]".

2,4-Dichloro-5-fluoro- N-isobutyl-N-[(3S)-pyrrolidin-3-yl]benzamide
hydrochloride was prepared from the foregoing compound by a method
similar to that described in example 2 to yield the title product as an off-
white solid, 100mg.

MS APCl+ m/z 333 [MH]".

Found: C, 47.22; H, 5.87; N, 7.08%. Calc. for C15H19CIoFN>O.HCI.0.7H,0:
C,47.17; H, 5.64; N, 7.33%.

Example 16

The NRI IC5 and the SRI ICso of the compounds of Examples 1 to 14

were determined as follows. The results are set out below in Table 1.

Biological Activity

The compounds were tested for biological activity by their ability to inhibit
the uptake of serotonin and/or noradrenaline by human serotonin and/or
noradrenaline transporters as follows.

(i) Cell Cuiture



KH2PX ( 1.2nmM) MgCl 2. 6H20 (1 .3mM Ascorbic acid (

1.136m\) pH 7.40 at 4 OCwith 6MHCl (iv) Sumrary of
was@ay1Mas anet ersTabl e 1 Conveni ently, conpounBeT/tE2004/®1943

invention are isolated follow ng work-up in the form

of the free base, but phar rra:‘?gutl cally acceptable acid

addition salts of the conp of the invention may
be pr epidu@@nuerinb@'mmyoﬁdls ﬂéﬁKs293$cﬂt&@WetsamSie@Ted with

gﬁ?r ﬁtgee??w het! thd %%W%r%n?ﬁ”‘%dd&}?@ﬁbf QHSW)b%d}SHF@?\@Ime

e wor k- roceaure
2t or e ATSRARET GBS ST HGRATInpYEASRAVIR5ATRAT) bt cultured
pr epar eshder $tardarncelr cdmrtd@ﬁduq‘u@e @Blieavdreagrown at 37°C

5 ey hevid B G8s n BMABEERAGS 5MaRERd Batle's MithynapmEn)
di f f er esultwerkedip suppemiehtechivithn1@%ndiatyisedsfoeitali cadf serum

1. A cogaudnd, iy e obf“t‘érﬁm(e' )alnﬁng Pg SHE ﬁﬁ"L ERT and

and/ or tinarilyYacc
her e T aslls) oG DMEM-RykUre- r@(eﬂt)avsumee@yl&edawnkW"/o FCS,
aryl, h?f/ mwloofd car! ghuR!l BRiM OL-gidenkink. e\’H%?rQ'S'ﬂng/ml

the cycl oal kyl, a rousareotlona
1050bst | RHIBEVEY MDKEARIsHncPUADIS PeashiCaldupenAuesied by
sel ect e@isééc‘mdﬁ usiiey | legll, dissodialikoxysoldldn h#Sigma) and

CF3, OCE3 dr,0% QX
~6al ky|°%ﬂ% ;)O’A’a%k“ﬁ %ﬁpe”§3¢k§‘| 5‘%@""\"3 %Flf Y pifter (see
het er oalvglbw) aha lviakie cethdehgitysobada, 00®ee|l$fmlat | east
one substituent independently selected fromC
-8al kyl, G -8al koxy, OH, hal o,
15 (i) ~“Determination of inhibitor potency

All test compounds were dissolved in 100% DMSO at 4mM and
diluted down in 1% DMSO in water to give appropriate test
concentrations. Assays were carried out in 96-well filter bottom
plates. Cells expressing the appropriate human transporter protein
20 (75,000 cells/assay well) were pre-incubated at 25°C in standard
assay buffer containing either test compound, a standard inhibitor
(positive control) or compound vehicle (DMSO in water; final DMSO
concentration was 0.1% in each assay well) for 5 minutes.
Reactions were started by addition of either 3H-serotonin,
25 H-noradrenaline or 3H-dopamine substrates. All reactions were
carried out at at 25°C in a shaking incubator. Incubation times
were 5 minutes for the hSERT and hDAT assays and 15 minutes
for the hNET assay. Reactions were terminated by addition of ice-
cold wash buffer (see below), followed by filtration of the assay
30 mixture using a vacuum manifold and rapid washing with icecold
wash buffer. The quantity of ®H-substrate incorporated into the
cells was then quantified: Filtered/washed assay plates were dried
at 45°C for 1 hour, scintillation fluid added, and radioactivity
measured by scintillation counting. Potency of test compounds was
35 quantified as ICso values (concentration of test compound required
to inhibit the specific uptake of radiolabelled substrate into the cells
by 50% relative to maximum (compound vehicle only) and minimum
(complete inhibition by standard inhibitor) responses).




CF3, OCF3, SCF3, hydroxy-C -6alkyl, C -4al koxy-G .
6al kyl and G -4alkyl-SC -4alkyl; R3 is G -6alkyl,
wE&odaywboal kyl , Cs-acycl oal kyl -d- al kyl , aryl pCtE2004/001943
3lyl-C 1- 4alkyl or het-Ci.4alkyl, wherein the
cycl oal kyl, aryl or het grou are optionally
substituted by at |east one substituent independently
sel ect ed fromGCi -6a| kyI Cl- 6al koxy, OH, halo, CF3,
hyAS eanpaditionCi - 4al koxy - C

- 6al kykis mr&y:ﬂaﬂwl meﬂ\%r%{yd_r%&g@r;/@ gz;erw) Y

|s H, ary het, ary
het - G - 39 z}/ mM)is" 1 or 2, provided that when n is

51 mlsKoD(45rrmm)dV\hennisz,misO, wherein if mis
O then a chiral centre; aryl is phenyl,
napht hy‘(Hzﬁﬁoﬁfﬁw or phenanthryl; heteroaryl is an
ar omat i Mg&l,.8iH-@(1:8emMer ed het erocycl e whi ch contains
at | easpg 96}51(;\5%60(9r1 §nﬁ\ﬁ)t eroatom optionally fused to

an aryl ? iS an aromatic or non-aromatic 4-,
5- or 6G Lf?&!iﬁ P&ESMM er ocycl e which contains at | east
10one N, gHor 48 heteroatom optionally fused to a 5- or

6- nmb b I d A, 5-

6 we”ﬁbeéeﬁ?%@?%p&ﬁi& c uhi oh cont ai ne. at I east “one. N

O or S RetgyfioatodouM) . A corrpound according to Claim

1, wh R1

or G ai 0B s B St e GRS ALSRAE 7 A ih AN Naon

S enant befoee addltlonod@aﬁuadd@acgmldeng to Caim 3,
igWherein * represents the S enantioner. 5. A conpound

according to any preceding claim wherein R2 is
phenyl V_\F@Mﬁﬂ_&m&%ﬁéﬂj nyl, each optionally
subst i t i thyeifoRime®gs Im&@AGlamine (26mM)

NaCl (124mM)

KCI (4.5mM)

20 KH2PO, (1.2mM)

MgCl,.6H.0 (1.3mM)

Ascorbic acid (1.136mM)

pH 7.40 at 4°C with 6M HCI

25 (iv) Summary of Assay Parameters

hSERT hDAT hNET

Assay Assay Assay
Cells per assay | 75,000 75,000 75,000
well.
Substrate *H-5HT ®H-Dopamine | ®*H-Noradrenaline
Concentration. (50nM) (200nM) (200nM)
Incubation time | 5 5 15
' (minutes)




10

15

substi t uent
8al koxy, OH, hal o,
W®200411099Ci - 4al koxy- Cl- 6al kyl

- 4al kyl .

R2 is phenyl

by one,

sel ected from hal o,

and C

- 4al kyl

i ndependently sel ected from Cl1- 8al kyl
CF3, OCF3, SCF3, hydroxy-G .

G .

- SBUT/IB2004/001943

6. A conpound according to Claimb5, wherein

or

napht hyl

two or three substiTabdatls i ndependent|y

OH,

d .4al kyl

and CF3. 7 .

A

eactb8optional |y substituted

conmpound according to any preced| ng claim wherein R3

is G
or aryl -
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'QF\'IW
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NRI @, W

ccording to’ @
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"r‘DrJZ‘II nn t-o
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Fpid Bred

ents’in ependel

by 05g,3 TWO
ntly Selected

r—th
fromhal o, G
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and Exgripldd i s
am%_é m i
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n\/l

C3- 6¢c46looal ky
H2-_ or

sO1Q€9 Ac

Jrrpo?ﬁ@ 9accor

to dam
L/ -i sobu
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tyI E%?
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o1 L 1JF(,TI
8I n- 3-
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] benggr% de;

2, 4- D ch

| or €xample 7

t\/l

rroli
57
trolidin-3-v|

55.4
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L/-isob
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3. ,Iﬁgamgee

| A oW a)Y

7.5
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Example 14

43.0

57.1

Example 15

17.5

71.6

al kyl
aim
- CH2-
aim
G

di ng

nzamnm d

Conveniently, compounds of the invention are isolated following work-up
in the form of the free base, but pharmaceutically acceptable acid addition
salts of the compounds of the invention may be prepared using

conventional means.

Solvates (e.g. hydrates) of a compound of the

invention may be formed during the work-up procedure of one of the
aforementioned process steps.

Where compounds were prepared in the manner described for an eatrlier

Example, the skilled person will appreciate that it may nevertheless be

necessary or desirable to employ different work-up or purification

conditions.



3, 4-Di chl oro-
L/ -isobutyl-L/-[(3S)-pyrrolidin-3-yl]benzam de;

wah 200¢21MNapht hyl et hyl ) - PCT/IB2004/001943
L/-[(3S)-pyrrolidin-3-yl]benzam de;
L/ - (2- Napht hyl net hyl ) - 59
L/-[ (3R)-pyrrolidin-3-yl]benZam de;
L/-1sobutyl-L/-[(3S)-pyrrolidin-3-yl]-2-napht ham de;
L/ cRing! -L/-[(3S)-pyrrolidin-3-yl]-1 -naphtham de;
4-TChl or o-
L/-(3,4-di chl orobenzyl)-L/-[(3/?)-pyrrolidin-3-yl]benz
am de; » comnound of Formula, (1
N- rroI|<[.'1np up ? I@F&J% )/' 8-t etrahydro- napht hal en-1

5-yl methyl) - benzam de;

N- (2, 4-Di chl oro-benzyl )-N-pyrrolidin-3-yl-benzam de;
N- (13- Chl oro-4- et hyl - benzyl ) -®-fl uoro-N-pyrrolidin-3-y
| - benzam de; Napht hal eneg2-caflboxylic acid
but yl - pyrrolidin-3-yl-am day”Naght hal ene- 2- car boxyl i c

acid isobutyl -pyrrolidin-3- QI -am de;

Napht hal ene- 2- car boxyk CH

(2, 2-di net hyl - propyl ) * py?]&(}l I/ii n2)3‘ﬂyl -am de;

3- Chl or o- N-i sobut yl - 4- et pyrrolidin-3-yl-benzam
de;

N-| sobut yl - 2, 3-di net hyl - N- q&(rrol i di n-]}yl - benzam de;
3-Chl oro-N- (2, 2-di net hyl - propyl ) -2-nmet hyl -N-pyrrolidin
- 3-yl -benzam de;

2-Chl oro-4-fluoro-Nisobutyl-N-pyrrolidin-3-yl-benzam
deanti ptrarmesenticalynangior Ngigtinasily ciaceptaple istativatives thereof,

S WeRiR 5 Leallh >RV, €25 8idalyr, B, Fe¥, arfEE? lkyl or
103 ﬁthof samylf |vmb"r§m’\lthé5Qi®'qu)a|lkyN awirér hét réups ahenépmnally

de; N-Buty -di chl or o- rrolldln 3-yl -benzam de;

2, autpﬁt%wiegr%y ﬁid%%%ﬁ ;ﬁq% itent fip engly reelested fegrp Ci.

am
%?q'g}"ch?b?a'k%ycyc@f'%p 1o G k9P R 73 g Sy ealkyly Cr-
zamllebacy-& salkyl and C1.jalkyl-S-Cq.4alkyl;

2,450 chl oro-N-(2, 2-di net hy I-Progyl) 2-Ime Pyrrol
,an i5. aryl peh rgaryl, each” optionally substltute by at “least one

152, 4uRb AT PobéRasiiy Selbeiod drobh R, € sdikely, RSAZ hao,
2, @FE}i O Fay SOF A, IryateddtyyC+-kalkyl] G+ Nalkpxy-Qicelkyt angl € heatizyl-S-
gy
R® is Ciealkyl, Cascycloalkyl, Cs.gcycloalkyl-Cy.ealkyl, aryl, het, aryl-Ci.
salkyl or het-C,,alkyl, wherein the cycloalkyl, aryl or het groups are
20 optionally substituted by at least one substituent independently selected
from Ci.galkyl, Cs.galkoxy, OH, halo, CF3, OCF3;, SCF3;, hydroxy-Ci.salkyl,
Ci.salkoxy — Cq.salkyl and Cq.4alkyl-S-Cy.salkyl;
Xis S or O;
Y is H, Cq.6alkyl, aryl, het, aryl-C,.5alkyl or het-C.jalkyl;
25 nis1or2, provided that whennis 1, mis O or 1 and whennis 2, mis O,
wherein if m is 0, then * represents a chiral centre;

aryl is phenyl, naphthyl, anthracyl or phenanthryl;
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6. A compound according to Claim 5, wherein R? is phenyl or naphthyl
each optionally substituted by one, two or three substituents
independently selected from halo, OH, Ci.salkyl and CFs.

25
7. A compound according to any preceding claim, wherein R is C.
salkyl, Ca.scycloalkyl, Cs.gcycloalkyl-Cq.salkyl or aryl-C4.salkyl.

8. A compound according to Claim 7, wherein R® is Cigalkyl, Ca
30 ecycloalkyl, Czecycloalkyl-C..alkyl, phenyi-CH,- or naphthyl-Ch,-.

9. A compound according to Claim 1, wherein
R'is H;
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25 Naphthalene-2-carboxylic acid isobutyl-pyrrolidin-3-yl-amide;
Naphthalene-2-carboxylic acid (2,2-dimethyl-propyl)-pyrrolidin-3-yl-amide;
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30 2-Chloro-4-fluoro-N-isobutyl-N-pyrrolidin-3-yl-benzamide;
2-Chloro-N-isobutyl-N-pyrrolidin-3-yl-benzamide;
3-Chloro-2-fluoro-N-isobutyl-N-pyrrolidin-3-yl-benzamide;
3-Chloro-4-fluoro-N-isobutyl-N-pyrrolidin-3-yl-benzamide;
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2,3-Dichloro-N-(1-ethyl-propyl)-N-pyrrolidin-3-yl-benzamide;

25 2,4-Dichloro-N-(1-ethyl-propyl)-N-pyrrolidin-3-yl-benzamide;
Naphthalene-1-carboxylic acid (1-ethyl-propyl)-pyrrolidin-3-yl-amide;
2,3-Dichloro-N-cyclobutyl-N-pyrrolidin-3-yl-benzamide;
2,4-Dichloro-N-cyclobutyl-N-pyrrolidin-3-yl-benzamide;
2,4-Dichloro-N-cyclopentyl-N-pyrrolidin-3-yl-benzamide;

30 2,3-Dichloro-N-pyrrolidin-3-yI-N-(1,2,2-trimethyl-propyl)-benzamide;
N-tert-Butyl-2,3-dichloro-N-pyrrolidin-3-yl-benzamide;
Naphthalene-1-carboxylic acid cyclopentyl-pyrrolidin-3-yl-amide;
2,3-Dichloro-N-phenyl-N-pyrrolidin-3-yl-benzamide;
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Naphthalene-1-carboxylic acid (4-fluoro-phenyl)-pyrrolidin-3-yl-amide;
N-Butyl-2,3,4-trichloro-N-pyrrolidin-3-yl-benzamide;
2,3,4-Trichloro-N-cyclobutylmethyl-N-pyrrolidin-3-yl-benzamide;
N-Pyrrolidin-3-yl-N-(3-trifluoromethyl-benzyl)-benzamide;

20 2,4-Dichloro-N-phenyl-N-pyrrolidin-3-yl-benzamide;
3,4-Dichloro-N-phenyl-N-pyrrolidin-3-yl-benzamide;
2,3,4-Trichloro-N-(2,2-dimethyl-propyl)-N-pyrrolidin-3-yl-benzamide;
Naphthalene-1-carboxylic acid phenyl-pyrrolidin-3-yl-amide;
2,3,4-Trichloro-N-(2-cyclopropyl-ethyl)-N-pyrrolidin-3-yl-benzamide;

25 2,3-Dichloro-N-(2-cyclopropyl-ethyl)-N-pyrrolidin-3-yl-benzamide;
2-Bromo-4-chloro-N-isobutyl-N-pyrrolidin-3-yl-benzamide;
4-Chloro-2-ethoxy-N-isobutyl-N-pyrrolidin-3-yl-benzamide;
3-Bromo-4-chloro-N-isobutyl-N-pyrrolidin-3-yl-benzamide;
2,4-Dichloro-5-fluoro-N-isobutyl-N-[(3S)-pyrrolidin-3-ylJbenzamide;

30 3,4-Dichloro-N-isobutyl-2-methyl-N-pyrrolidin-3-yl-benzamide;
2,4-dichloro-3-fluoro-N-isobutyl-N-[pyrrolidin-3-yl]benzamide;
2,3-dichloro-4-fluoro-N-isobutyl-N-[pyrrolidin-3-yl]benzamide;
2,3-dichloro-5-fluoro-N-isobutyl-N-[pyrrolidin-3-yl]benzamide;



Clains 1-1 1 to a patient in need of such treatnment. 2
1. A nmethod according to Caim 20, wherein the
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2-chloro-3,6-difluoro-N-isobutyl-N-[pyrrolidin-3-yl]benzamide; and
4-Chloro-N-(2,3-dichlorobenzyl)-N-[(3R)-pyrrolidin-3-yl]benzamide,

or pharmaceutically and/or veterinarily acceptable derivatives thereof.

11. A compound according to Claim 10 which is 2,3-Dichloro-N-isobutyl-
N-[(8S)-pyrrolidin-3-yllbenzamide or pharmaceutically and/or veterinarily

acceptable derivatives thereof.

12. A pharmaceutical composition comprising a compound as claimed in
any one of Claims 1 to 11 and a pharmaceutically acceptable adjuvant,

diluent or carrier.

13. A compound according to any one of Claims 1-11 for use as a
medicament.

14. Use of a compound according to any one of Claims 1-11 in the
manufacture of a medicament for the treatment of a disorder in which the
regulation of monoamine transporter function in mammals is implicated.

15. Use of a compound according to any one of Claims 1-11 in the
manufacture of a medicament for the treatment of a disorder in which the

regulation of serotonin or noradrenaline in mammals is implicated.

16. Use according to Claim 15, wherein the regulation of serotonin and
noradrenaline is implicated.
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17. Use of a compound according to any one of Claims 1-11 in the

manufacture of a medicament for the treatment of urinary disorders,
depression, pain, premature ejaculation, ADHD or fibromyalgia in

mammals.

18. Use of a compound according to Claim 17, for the treatment of

urinary incontinence, such as GSI or USI , in mammals.

19. A method of treatment of a disorder in which the regulation of
monoamine transporter function is implicated which comprises
administering a therapeutically effective amount of a compound according

to any one of Claims 1-11 to a patient in need of such treatment.

20. A method of treatment of a disorder in which the regulation of
serotonin or noradrenaline is implicated which comprises administering a
therapeutically effective amount of a compound according to any one of
Claims 1-11 to a patient in need of such treatment.

21. A method according to Claim 20, wherein the regulation of serotonin

and noradrenaline is implicated.

22. A method of treatment of urinary disorders, depression, pain,
premature ejaculation, ADHD or fibromyalgia, which comprises
administering a therapeutically effective amount of a compound according

to any one of Claims 1-11 to a patient in need of such treatment.

23. A method according to Claim 22, wherein the urinary disorder is

urinary incontinence, such as GSl or USI.

24. A process for preparing a compound according to any one of Claims

1-11 comprising reacting a compound of formula (X):
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wherein R, n and m are as defined above and Y is R'ora protecting
group, with an acid or acyl halide: R?COX, wherein X is OH or halo, and

deprotecting if necessary or desired.



