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WO 2016/ 123707 PCT/ EP211115 /115 2 7 3 2 1 NOVEL

ALKYL SUBSTI TUTED Pl PERAZI NE DERI VATI VES AND THEI R USE
wWARsMINOAM NE NEUROTRANSM TTER RE- UPTAKE | NHI BT/ EP¥605/052732

TECHNI CAL FIELD 5 This invention relates to novel

al kyl substituted piperazing derivatives useful as

nonoam ne neurotransmtter re-uptake inhibitors. In

NOVEURI’.K%@GB%’I"I"‘GTEWP“*EIQR&‘I?E%l—?%%y%g@f% HHEIR USE AS

ph$MQm g‘ﬁ NEMRfITRANSMITHER REURTAKE INHIBITQRS
of 10 the invention. BACKGROUND ART WD 97130997

(NeuroSearch A/'S) deggd ?Eéi derivatives active
as 15 neurotransmtter llr“g up{' rl|§nh| bitors. However,

there is still a strong need for conpounds with an
dpisiirvendion rpleiestieouivelaliyl sybstifiitée piperazgnddivatives useful as

monoafifié Mélﬁrbtrﬁﬁsv"nﬁié? P@Egta‘kfe lltlmsltg%n oami ne

eu ransmt ers s rotonin opam ne and
oo thGr aaRprisdhe danantion reiios @ the bse of thosearasoponds in a

method farthekapyvand isphdrendveuligdaEEsthbBSiLS
the invbf}h 2ke act b TGy A hpsHoRs cRRRRINhe, compounds of

aspect, the invention provides a piperazine
derivative of the Formula I: R6' Re RR5. z NR5 R

N R2Z RRa 25 3 RIBACKGROUNY ARS i soners or any
m xt ure of its i soners, or a pharnaceutically

th f.. wh Ra, R R2, R2' R3,
W5 S Nowroskaran s desesibes tropaseisiarimtives abties as
neurotmesm%bmplep:takeﬁri‘rﬁbitment ion provides a phaf maceut i cal
QBRISH 1hal 15 SO hady Rol heranettd eah Ly, e eet i ve
pharmaaiggical profilergs regards theaciivity ors mmake of tr@ monoamine
t h
neurotrﬁhéi"rﬁmé“@ ‘éb'r@l%hw dﬁgﬁﬁﬁﬁé‘%ﬁ rﬁﬁéfife %e%‘ﬁcéb{’% eeaFar joof the

a{ | east one pharnaceutica
serotorgg( 5@1& ake versusthengsadrenaline and dopamlne reuptake activity.

SUMMARY OF THE INVENTION

In its first aspect, the invention provides a piperazine derivative of the Formula I:

any of its isomers or any mixture of its isomers, or a pharmaceutically acceptable salt
thereof,
wherein R, R®, R?, R?, R%, R*, R®, R¥, R® and R® are as defined below.

In its second aspect, the invention provides a pharmaceutical composition,
comprising a therapeutically effective amount of a compound of the invention, or any
of its isomers or any mixture of its isomers, or a pharmaceutically acceptable salt
thereof, together with at least one pharmaceutically acceptable carrier, excipient or
diluent.
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WO 2016/ 1123707 PCT/EP211115 /115 2 7 32 2 1In a
further aspect, the invention provides the use of a
w@ gpararoy of the invention, any of its i sSomerBCDEPAN052732
m xture of its isonmers, or a pharmaceutically
acceptabl e salt thereof, f the manufacture of a
phar maceuti cal conpositionfor the treat ment,

RIS 3R8pBE, ty MYeltibg Brdlyiods the Ba8Hr Hodindlnd
inventiaf, eayf itsdsemetie or any cukiire 0§ HS isomersp On i nrtarmceutlca"y
acceptétﬂ@ 'sQIttthengﬁo@ffoFm AEMEdGY ot emm@&‘l%uda? cHﬁfp@%ﬁuohrfor the

centr nervous system In a st

treatmegievontipR of RUeYiBHeR oF 8IAease & & GRAHBROF 8 Condition of a

mammztilr mmng a HurBg¥eNvhigh d?éeé:éé eidortiepor ebndition ersponsive to
or_a_condition ani_ma

gt 3 P AR PR eSubiake 1 458 BBkl &b syster.
loansiiilt fusther aspest dins invention Telatess twoa siatbod doif inedtianton
prevenﬂ(’;n \ggggév%{i@n fog:| Va‘%iéé%@&? %H&f ordér l;)noé gtéﬁgﬁlﬁntcﬁ’ea E\ﬁﬁé Hatmal
body, umimhngsa buma@ wl@udﬁoqu dISﬁgsemCﬁamtlsadfj rewqr@@@ to
responélbé & ﬂfhl@lt%h%ﬁﬁ%érﬁﬁie' NeLﬁBfrﬁﬁém%ﬁarﬁr@mméké’fn fhe central

nervouR YRGS WHICh raSH o RIS tho s Rt etRiSEng to SuchHiiving
animal bodg i abkd theteof hhhemﬁeutlééllﬁbﬁ&tlmmotmt of a tbmpound of the

onsb 0 G i R B R s B8 s
acceptaMarqaltdbereﬁTAl LED DI SCLOSURE OF THE | NVENTI ON 20
&H‘E—N" tb?é% R ﬁ@eﬁﬂn&?ﬁlﬁizbé‘ﬁ pB&rehY § théaserson iskilled i #e art from

resent |nvent|on provi des pi perazi ne
the fO'lca@f‘WStﬂ"@é eserpignandeampig: R R R5, z NR5 R 2 N
Ra RRR3(l), any of its isonmers or any m xture of

thereor . ORSAIFDSISEREISTRESE THR HoS TR, 7 *'
whi ch al kyl is opti onaIIy substituted wth one or nore

Alkyl sﬁBQﬁ{dt%Hﬁ;‘éﬁgrfa!zﬁ%eggﬁa i sel ected fromthe group

trlfl uor onet hyl_,
In its first aspegbiheRrEReRLiNVeRiigRProvides piperazing ﬁleﬂva’nwas §f formula I:
al koxy, cycl oal Koxy, alkyl, cycloal kyl,
cycl oal kyl al kyl, al kenyl eand albkynyl Rb represents an
aryl or a heteroaryl &

Rb
\N

any of its isomers or any mixture of its isomers,
or a pharmaceutically acceptable salt thereof,
wherein
R®represents hydrogen or alkyl;
which alkyl is optionally substituted with one or more substituents independently
selected from the group consisting of:
halo, trifluoromethyl, trifluoromethoxy, cyano, hydroxy, amino, nitro, alkoxy,
cycloalkoxy, alkyl, cycloalkyl, cycloalkylalkyl, alkenyl and alkynyl;
R° represents an aryl or a heteroaryl group,
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WO 2005/ 123707 PCT/ EP2005/ 052732 3 which aryl or
heteroaryl group is optionally substituted with one or
worgos/1230bst i tuents i ndependent |y sel ected fropat/hB2005/052732

group consisting of: halo, trifluoronethyl,
trifluoronethoxy, cyano, h¥proxy, am no, nitro,
al koxy, cycl oal koxy, al kyl”, cycl oal kyl,

| . _ :
wifif e o el oS T bpifait sttlio8 Bfith Ghe BEmore -
substiwentsipdependentiyigeleoigsirom thelgioup GPRSISHAG OFr ovi so

t §faidtiri lﬁ‘@f%?héiflﬁy ﬁfﬂﬁ?@m%o@? cyaro, hydroxyaminBSnidd alkoxy,

R6 represents a In on odi t, represents
hy G698y a\kwwych@li%/hsfy@&aifﬁéﬂxggﬂﬁ%w andigyT
each of RHREs &} R® hRE g arf. and R® findépendesitlyastioaeht othBarepresents

represents al kyl, such as nethyl. In a still further
hydmg%ﬂrBBEMnt, Rb represents_an_optional]y substL,t ut ed

with theapravisosthahat leashone pf FSPRT | RE,FH9RS, RTt &F anicbRy Ireprieseats alkyl.
further enbodi ment, Rb represents a phenyl group,

whi ch phenyl %rogp is optionally substituted with one
Inonegrabedimant: Berapsesenis hwdmaan 9r alkyledn adnecktentodiment,

R? reprét%r]fﬂi Ij&k?’ro%e@tfiﬁlrf(é ifﬁ}?'\érf emgﬁgiﬁ;ﬁrgg I')?f‘ +éﬁl?ﬁ§§ﬁ§{3'hl‘l, ?uch as methyl.
X Y i 11..furthe
IBriieki WERBT RDAAPRHG Hrepemin gt aptBoR1Y ShbslidAgH, sueh
as an o@ti@u@lWl substitdtedpidnyl.substituted twice with halo. In a
ec| . , , .
30 firler SRR R Topkirie B S aR Rfh qroup i
optionadly ssubstituted:witb dinecon mOFmsubﬁitug@tﬁtiad%p%mg' spiesipd from the
group %b%‘ﬂg rb?ﬂy%zlo,gfﬁglggrérﬁeth]yﬁ ifflisrontath8<y, ByafoVdridalkekyp.

i biriheE ARSI PRBR R represeTie Pratnyb Rt e Phghy! group
is optiohaly l@@t?stﬁ?tgarm withmdio. Iaucspedis| éknbo@immhRﬁﬁéprelbena
. S ur er £ | n 8 ,
dichlor gy SU6H 35 2642 %ngfq-mﬁ‘ﬂ AR DRk ot et
IRa fusivee eenticlimept) dRylepgesants aphertyl grauy Iwhjel phenglogroup is
subst S 8, I pELDohSHERRIE Spteddia hioo-phenyl.
such as dmhlererpheny. m&mm&oqmenw reREPSes bromo-phenyl, such

as 4-brémictphdrier IArestily furties Ryibodiment R tdpeeseritstiodt-phanyl, Sich as
4 rﬁgr %sent s trifluoronethoxy-phenyl, such as
-iodo-gheRYls | yor onet hoxy- phenyl. In a further enbodinent,

iRta stipfuethenesizodiment, BN represents afphenyh gpsuhwhigh pheny! group
s subsffyhd o FE°HoRIREY| o FABIFafiOR, o SRpEcil ompocimont
R repreea@tsitiﬂucg'ome_thyiaphgnw,rsqq%m gﬁ@ﬂmgtpmethyl-pheny?. In a further

BARTL i hka 8 4-FER®réhethoxy-
embodkil ROFATRSINIRIAHAOR SR subh o8 4 Fesabctoy

phenylnapht hal en-2-yl. In a further enbodinent, Rb
P fEER e diment aRhidpyésersts amapshthptdroupnehichhyaphthyl group

o A i B e el i rom v
group dRfisistitgRi halep irifkenomethytytrifluaramethexy cepanoe ard sikexpfin a
specialrﬁ%lalr)é@rgnﬁlpﬁ%; RRepreSentsRRphtti, &ith 58 napRitafs®lyl. In a further
embodiment, g{ represents alkoxynaphthyl, such as methoxynaphthyl, such as 6-
methoxy-naphthalen-2-yl.

In a further embodiment, two of R, R?, R®, R®, R%, R®, R® and R® represent
alkyl; and the remaining six of R?, R?, R%, R?, R®, R%, R and R® represent hydrogen.

In a special embodiment, R? and R® represent alkyl, such as methyl; and R*, R®,
R®, R®, R® and R® represent hydrogen. In a further embodiment, R® and R® represent
alkyl, such as methyl; and R?, R, R*, R%, R® and R® represent hydrogen. In a still
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In a special enbodinent, R2 and R5 represent al kyl,
such as nethyl; and R2', R3, R3, R5', R6 and R6,
wo epsesaot hydrogen. In a further enbodi ment, R3r/BPzhFAS2732
represent alkyl, such as nethyl; and R2, R2, R3', R5,
R6 and R6, represent hydrogen. In a still WO
2005/ 123707 PCT/ EP2005/ 052732 4 further enbodi nent,

further %b%@&he%aﬁ%BWt @i‘g{hecﬁf %'fﬂjl);lh afd TR, R, R, R®
and R® represeniydregemnpaisittiurtherembosgdimes ¥»t|§ rzﬂpk%en@ @val,a%mh as
methyl; ﬁﬁg:%q 5;3?@ R, RRZRS a%é?r:b':"% rESentfy d?@g’e 6, represent

In m%@m@oﬁm@ﬁﬁﬁbemwng Dhs anvsntiod B A oAy
plperazﬁiécdbrﬁfatﬁet sadtsas am@ﬂmmyr-pmemld@ derieaiive suehds a trans-

sy i AN ATE: 5 LR L Kt o
invention isisseididilkyl-piperszing dadvalive, sachas a g@@nﬁhﬂ-plper azine

derlvatl\‘;é %L@?hﬁ%gﬂs—ﬁﬁ)&m@thﬂ SoipERIZiN@ e FativeH6ha %—2 6-dimethyl-

ne derivative or
plperazmes,d@'l\@wﬁrret hyl - pi perazine derivative. 10 In a
speci al embodi ment the chem cal conpound of the
i nvent i IS

In J sperigiarpesinegh e, Fhemical srmRoHpe 9ithe Inysniign is
1-(3,4-DichBrd-pheniyl), B-dixhethyl-puibrézmerret hyl - pi per azi ne;
1-(3 4-ChiepfproTpan Eﬁgﬁf@f@'%%’?ﬁ i berazine
1-(4- Chior(oaolmrml)c lemq;;gadrwwr@m di et hyl - pi per azi ne
1(4-|od'o ﬁer%l?’?nsﬁ h Ahaet h32/| 5|01]||oerarz]l ne;
Wy i bl SGT R Re o)
1-(4-Bré®o @ESCdnhwmyl;m 8idzing;, 5- di met hyl - pi per azi ne;

T RN e G

1-(4-Triflub orhiihokyyphengl )52, Sidimetiwl-piperazme; ne;

1-(2, 4_ ,cg?,gy?%g?nl gﬁ?ﬁﬁﬂﬁ*j% %zﬁ,ét:hhrr}et hyl - pi per azi ne; 25
1-(2,4- @mlmtmwbr?pércgmeﬁyl piperazine;
1-(3,4-Dichforé-gAchi)B-endthApiberafrim@t hyl - 3, 5- di met hyl - pi per azi

1-(2- N@%W'b@b%i’ﬁ"ﬁ%’n@@?@z'ﬂ& hyl - 2, 5- di net hyl - pi per azi ne;
1-(6-MéthoRy-haphthhlol)e2 Bhdimethyl4pipetdzine; 2, 6- di net hyl - pi per azi
1-(3,4- qu r‘?rp*ﬁ”e{Jr ome%tn%l %lmetrlnjl-pélperazhnq 2, 5-di net hyl - pi
1-(3,4-Rishinrormhenyt)-4-methyl- 5 dlmethyl piperazine;

acripkgpBR iy D% ey ool P e e 2

1-(3.4- lawamfammméa%ngsta@c%&%eiﬁéacﬁpe " oof
1-(4-Trifluoromethoxy-phenyl)-4-methyl-2,5-dimethyl-piperazine;
1-(2-Naphthyl)-4-methyl-2,5-dimethy!-piperazine;
any of its isomers or any mixture of its isomers, or a pharmaceutically acceptable salt
thereof.

In a special embodiment the chemical compound of the invention is
(+)-1-(3,4-Dichloro-phenyl)-trans-2,5-dimethyl-piperazine;
1~(3,4-Dichloro-phenyl)-cis-3,5-dimethyl-piperazine;
(+)-1-(4-Chloro-phenyl)-trans-2,5-dimethyl-piperazine;
(+)-1-(4-lodo-phenyl)-trans-2,5-dimethyl-piperazine;
1-(3,4-Dichloro-phenyl)-cis-2,6-dimethyl-piperazine
(+)-1-(4-Bromo-phenyl)-frans-2,5-dimethyl-piperazine;
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I'n a special enbodi ment the chenical conpound of the
invention is

wd 2003423397 - Di chl or o- phenyl ) -trans- 2, 5- di net hy| pEi/pR1087052732
ne; 35 1-(3,4-Dichloro-p
henyl) ci s- 3, 5-di net hyl - pi ger azi ne;
()-1-(4-Cnl oro-phenyl)-trans-2, 5-di net hyl - pi per azi ne;

(£)-1- (4§ﬁrf§1o§érﬁleﬂﬂﬁ (E’?%?'gﬁ t}arf%é‘%sdu?rkeﬁlgﬂ oﬂﬁe% '?é” per ?‘Z' ne,
(-1 (4(15r1fmo(ransim?w -%aw-as@ dimethy|- ﬁmﬁ%mn& Bir gi: 22
()-1-(2 DRI B%éfz@@ﬂﬁéﬁ@ Biir |
(24Pl ipgpher'\ﬁ 31s33ogech UV N |”a”‘°’ 2, 5-dimethyl -pip
(+)-1-(3(4-DicHidrofphénylpBanethybplpepazing] ) - t r ans- 2, 5- di met hyl - pi

(-1 (ZWa@%ttl%ﬁquﬂ %’I%?@%Mrﬂ”’?rqzll%%s 2, 5-di net hyl - pi per azi
(#)-1 (6rMetth<y-naphth-2-yl) -trans-2,5-dimethyl-piperazine;

1-(3 4-Djigfipfo Bl GOmeiMdns 5= gt (bR D’ 21 ne S
()13, mcl%qnqxabﬁmmrﬂ)meﬁwhgs E-diMetaVRiPRBE Az ne:
(£)-1- (4(¢h|br&-§huhynmcmwﬁéh922;ﬁmmidtﬁylsmse@zmerfet hyl - pi pera

1-(3,4-Gicligror-phesH| e M rFT 7SS Ry PRI 5. i et hy - pi
(+)-1-(4PEnifucromethoxy-phenyl)-4-methyl-frans-2,5-dimethyl-piperazine;

(£)-1- (Zg%%éhtﬁwgt}-éi-%nyl%é’n@ﬁ@Hllrﬁetﬁylnﬁbg}’ézﬁé 5-3, 5-dimethyl -p
or a pharmacquiically acoepinbleysalt theseehy| - t r ans- 2, 5- di met hyl - pi p

erazi ne;
A%ryggqfébma%glnoof?wg %Qe of tptgt boé“llmse_n%é gé descnt?é/é aBoee is

considered Within The &topy ohttichpregephianghliort- net hyl - trans- 2, 5- di
nmet hyl - pi per azi ne;
()-1-(2-Napht hyl)-4-nmet hyl -trans- 2, 5- di net hyl - pi per azi
Definitioreof Substituents maceuti cal |y acceptable salt thereof. 15
I@WHe ‘E:BETE&{E o 'trﬂ@ nﬂferﬁlﬁﬂ h%ﬂo ??%%s@ﬁtstﬂlﬁ:rs ”@rﬂgfméﬁoaér iodo.

e sco

of the
Ipthe @ﬁf\tm@é his fventionan @hthgr@upéiﬁa%ﬂﬂq 82 At !@enhsaturated

stralghttd‘rebrﬁﬁﬁh@dhyéfodahbén cnamntrhemycmcarbonroﬁaeﬂpmféﬂaw oontains of
e conte

from ongrlotk ParbartAieris A graey ) daSRoRReey. Farshid,peopenty
tertiary pentyl dhexy) ansitiseheyiyl. lora prederced enthatliment alrkyl repaesents a Cqs-
alky! grémﬁ IRXR%C@? 598}1 |§5ﬁﬁ?l %Egéﬁ{iéy %/utﬂo%ﬁ Jgnﬁlr? bufafl qrf‘émﬁher
preferrectegwnenmfotb@nmyentlon akkyi &:rareﬁ%rﬁs;a 1418 gw which may
in partndn.ﬁ@hﬁé%ethkl" e%;ﬂr@rfowlrﬁgulsg lge?tl al kgl rfp{esent s a

1y s u | u .

15408 GORISK SR InvaRtiondn plkepshGHoUP desigrags fisarbon chain

containfigchee bemcﬂﬁtdtmbl@bbndé mblludlnmdBMQSJrhrl-@rie}BIand poly-enes. In a

preferrprfggm%ggii én@t@%@&@ﬂ ‘§¥ng;ng H’Peplp hﬁgn gg%grlbgs of Fron] two to six

opro
carbon atams ¢Gb-e-atkerlyl); mctuding ahlaash oas %ub@pon@r |0LEB most preferr ed

embod@?eﬁg‘ilﬂé‘a%c@l 5?61@1381“ ﬁmﬁ%vent&ﬂ{‘fsaétﬂéﬁﬂ #06r 2UorPefyl; 1-, 2- or 3-
butenylpgr)?,?eb@?dlqewlg 2-, 3- % or 5- hexenyl or1 3 hexadlenyl or 1,3,5-
hexatrienyl.

In the context of this invention an alkynyl group designates a carbon chain
containing one or more triple bonds, including di-ynes, tri-ynes and poly-ynes. In a
preferred embodiment the alkynyl group of the invention comprises of from two fo six
carbon atoms (Cz¢-alkynyl), including at least one triple bond. In its most preferred
embodiment the alkynyl group of the invention is ethynyl; 1-, or 2-propynyi; 1-, 2-, or
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30 preferred enbodi rent the al kenyl group of the
i nvention conprises of fromtwo to six carbon atons

w@ eidse2abkenyl ), including at | east one doubl epdDRER004/052732
a most preferred enbodiment the al kenyl group of the
invention is ethenyl; 1- OQSZ propenyl ; 1-, 2- or 3-
butenyl, or 1, 3- butadlenyl 1-, 2-, 3-

souyr WS adion; 7. 22230y P%H%aﬁe"ﬁw L3 4 or
5-hexynidserghathexadivyad 961 & adexatrieivl-ai ni ng one or rmr e
hrthé lc@n%&“i'ﬁthlé Wé%ﬁioﬂ% Syclb!élﬁﬂ lbUb dé%ﬁ’@na?lég a cycllc alkyl

group, 5%%@)63? Someining eRiTpORT m%%m Soue ggr%tpﬂéipmﬁo@a “Qcjpalkyl),
lncludlmmpr@b?myfﬂnﬁﬁyfysl atb)*dtfnérﬁtyl cvdbbdxyl@r?g?ymgngge
Al & O Rl wWhee R TRy in Bt Bsfihed SpeRgno” M
Qygloalggxy means, Oyclaalkyovheeht cydaaikyl IS as defi ned above.

(gﬁ_ 6@??@@@! %égﬁg cﬁlo%ﬂ%&‘?@%bov@rari’d %Haqt&d fxsevg meaning for

ent adi ynyl
exampla,cyqjqapropy QW&I or 1, 3- hexadl ynyl ~or

Amﬁm‘SrsheH bF N!H%kgl bR N (akyt anételmamym isSas definéd abode.

| oal k
G E5atk, ofdhia Bvsiviog By e FamBiesiohelPad par bl B aromatic ring
system st;olrras (PBgnyl; nzphtbgl (Nyria)phthﬁ or Baiaptithyl) anyficioogmybpy | |

GBS o G R 500 88 55 oo

bncycluc@p@eroaycb@womamd@h@wé|O@§| qrynora/heéer@atpra%m l&ﬁamwstru@ure
Preferrél%h%f‘ééi@%s%hﬁée nltra%g%h %%IM'(S?' kyl as

oq\allggagggnq%hw etetRary br&eﬁrjép e lmrgp&lpclype aromatic 5-

and 6- rhle(rﬁieke’d hétembybdﬁlw moﬂbhydhclgmlaps dedluding febexampla) Hub@ot

limited cg[‘og%’ét%?ﬁ Db ol Vet 8p-899% Sishkagtigtifs o‘ifa?ﬁﬂgyleﬁ -, or -5-
yl), thiazahh(tdzol-2-ylaphyhdr -&yl)zamlmazhlyl §ISQthaZCLr@r)§ny4-y| 00-5-yl),
1,2 4-o§5d|"a.|28IXF ?E%Bx&élaﬁal-ﬁ-yl 8§ 931%20{‘ 2. ﬂﬁéﬁ 098 Yg Qr@‘tl'ﬁ’adlazol-&

b
Yl or -5 b2 STV 3 S BT H A Aok Indo o Byl 25

thiadiaSIL3Lyt &F 21-yl) Hhﬂﬂéiél?ﬂ(zh e4-epp Stlm’ﬁazmﬂ% L{W?rcﬂylt (2o0e B-pyrrolyl)

wran 35 o AT Bt SRRy ERARHE iy

(2-, 4-, & dr G-pyirhielydd ohpyedaigyll (Be ondmyeidalziny!)gr oups,
PRSGH 'P)gq@c%[: r@j@a&g@ é;rrgb‘és BPinelinvbhiibd fibiddb IPEBRIE, but

éoxazo

not limited to: dndolizeny|(2-, é q;ﬁ-mgphzmy ;/qn}iolytl ﬁz-aggpyﬁ-mdolyl) isoindolyl
(2-, 5- &:t @-hs’ﬂﬁ&o@rt)}’lndazétw 1- &*B-Irﬁtdt'o]yl) 'b'éﬁhbﬁﬁéﬁi{ly(lz 5- or 6-

benzofiars baRSOIERNAIY (3 pr Bepepizpliibing) A [ 5- or 6-
benzm'ﬁdazblyl) tﬁérmblxazollyt @-, §4 oob-benybxazdlyl}, Gernzothiazalyl &2- 5- or 6-

benzotﬁ@‘zglyg Xﬁg'g@ﬁ gg’gﬁa%’al&lo(tl O% éeﬁz%;p 1%01:?\ nglszgg% o’?‘jfjl E‘IyY % or 8-
purinylprquinéliiyti 2-0 By, §-, 7ppr Bequinolirad), moqgurmlrrrybmﬁ 506- or 7-
lsoqwrfo‘l’iB?ig «{;mﬁél‘nﬁ 3'(630F ! dl?nal))l ?hﬁ\%l’ém@ 69br ? ZdH‘lhﬁlﬁiir%(I)
qumazeﬁ/nsé( @-mrdqunaéolwf'/umxayny(@ %ﬁy -quipgxaling) My .
naphth?ﬁ&ifn?r (€g- r@ﬁh!ﬁ}ﬁdinfﬂetﬁf g2aby 7@y, pesdial! (2he6l ovEpténdinyl), and

f I
mdeny’ (11 rore -in eneyl) ut

Pharmaceutically Acceptable Salts
The chemical compound of the invention may be provided in any form suitable
for the intended administration. Suitable forms include pharmaceutically (i.e.
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not limted to, indolizinyl (2-, 5- or 6-indolizinyl),

i ndolyl (2-, 5- or 6-indolyl), isoindolyl (2-, 5- or
w®@200s0231001 yl ), i ndazolyl (I- or 3-indazolyl),PCT/EP2005/052732

benzof uranyl (2-, 5- or 6 25 benzofuranyl),

benzc[ b] thienyl (2-, 5- or - benzot hi enyl ),

benzi m dazolyl (2-, 5- - benzi m dazol yl),

physmh@@ﬁé@p%gbéiaq g?alté qgﬁi Br% ??'bg ﬁ@?ﬁ}"ﬁgé of )t;lu? chemical compound

of the lrbeamilopd] i sot h| azolyl (1,2-benzo[d]isothiazol-3-yl),
8{5!&@ of &Warﬁfacéuh&mg'd&é jab%dﬁiﬁdrf‘éﬁlts(ﬁclud@ witifout Ilﬁntatlon

ulnglin

the nonrigyq iCBARA Y ogaig eeidAdast Sais SHob R iBg .fwgrfach%ﬂde derived
from hy@iﬁohﬁin@ldclw the l@ydr@bro?mﬂb idesived frop Nydr8roenic aeidptHeitrate

derived gromjpﬁ g htpg )%'epc?ﬁ !t%é%r}]\{e}g@f?érﬂ ?%?(}HIBH& a&a thgrphosphate

derived (rbn8phagpinoniy aicit, the2sulpBate derived fmnysglphlmcead:ld; thelfornzate
derived ronﬁ’]g)rr?uqo%&& aﬂé Wbiate Gaﬁwﬁ ﬁ‘&i’%‘eﬂé %cideﬁwga?(gbsnaé%d%ﬁéed from

armaceuti ca ccept ab

awnltlccﬂmdnt'@%@swh%@mw@ﬂ frame asearbinach the pepeennsyinhepats derived
from beﬁﬁ&ngdpdﬂﬁnwaélé%é b&%bab%riv@ﬁ%ﬂe@zﬂiﬂ: atialt ﬂ\@tctuﬁmamate

e T o RS BRI ATBA S Bl s o
embonié ecielp thebdreardate tderived dropr enarthicraoid) the funcanate dérivdddrom fumaric

acid, th% %ﬁ%@%@ﬁ%ﬁ%&% g@]{t%l%]&ﬁlélal tﬁ% &;!ﬁgﬁatgg?ﬁéc?ﬁoﬂ L%ycohc acid, the

lactate dénivedfrom iadtic aclds the malrate deriveskiremi maleiga6id, thagnalonate
derlvedgfcﬁﬁ Rdtorfi€ bgldaﬂ‘fé' %éﬁ&e!ﬁf&' dénv’éﬁ‘ffbrﬁﬁiérﬂ%h&‘ ﬁénﬁotﬁé' oride

rom hydr ochl ori ¢ acid r
methanséwpb@aete mﬁvwﬁpabm@maé WO%@C% fﬁﬁe{é&'ﬁﬁ@’?% -Sulphonate
derlvedfffdi'ﬁhaphf’alehea@-sdlphbhle aoid, the phitiatatel defivedifrbmophthalic acid, the

sallcylagehtaC h' rf'[ v ac:{ calllc gi @% %ﬁ@%{g %egﬂr%@ g?éﬁ? Pé{%%na?'dhtﬁ‘? stearate

deriveddiom steanie acigt, thee sucainate dedvéd Gomf suosinic a«addthettarérate denved

rom o551 548, S QiEt pABHS SRRt AR i e and e
like. Sugh saltpmay e farmed by @é@&e&%%%wsh khewR agd H%@Eb%g] inthe @t.

Ofer %BE%'SGBF! Rs©xafi Beidt Whickana ﬁbﬁbéi@dfimsr@ékeﬂ fghrmaceutically
ram cin

oi C_aci
accopiahig.oey hE Ues b BeePaRior pofeil Vit dadfigrihBibe otaiing o
chemicandvmpdunddsfithe envehtiomand MqumaanaoemLcaHWaccmmmataeld addition
salt derived fromenanthic acid, the fumarate derived from
" fumaric acid, the glutamate derived fromcgl utam c

Examplestef piiayaeicautically acaaptable eagoyissalis al@ ehemical
compo#;ﬁtg%ﬂr% @?%hg@?ﬁdl&ﬁﬁe'vgﬁrg{ldéﬁ hffgia‘font ) éfgié@?t {héipéia‘sgmlm the
LV r
calciumydhg mqgf@%d@ea%@cd’@ﬁ W%@'W'P%a?%ﬁ%‘ﬁ{mcth&c? ““Fhﬂ‘e @3'"9’
and théfﬁtrfmcnﬁﬁ?ﬂhﬁlm aadahddikeyeba bhemlcmitchm[mwd cpﬂtbelmvmhoah
al ene-
containiig AR akc aral. it SR Sath, By ¥ or el e propegures well
known fandrdgsetibediicthecad, the salicylate derived from

PG A tils iR Rl Bnflh SuRe" 5#:31@0%95.91@ &fhglounds are

om stearl c acil CcCl nat e

also cantemplated as phermareuiicalyiaccepiable salts-driefersed Tenluptsalls”
lncludef fHeRIkALd M. the EfGoaIRYMEMBNPsAIS, @h@ﬁﬁé%y@ﬁfdlk&@lkyl-omum

from p-tol uene sul phoni ¢ acid, and the |ike. Such
salts. salts may be formed by procedures wel | known and
Eﬁéﬁ\ﬁld@&ﬁ pr8- bhpradrtig fénheof the clsemicahcarmpound iof theeindention

include examples Yof %%%tagl% p():r% ?L'Jéjseéfet%epg]u% E@rf:c%létéc%%%ﬁ‘ng fo the invention

include compounds modified at one or more reactive or derivatizable groups of the
parent compound. Of particular interest are compounds modified at a carboxyl group,
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acceptabl e, may be useful in the preparation of salts

useful as internediates in obtaining a chem cal
w@ooparatey of the invention and its pharnaceut i pal/Ep2005/052732

acceptabl e acid addition 25 salt. Exanples of

pharmaceutical ly accept abl ) cationic salts of a

chem cal corrpound of the iI'nvention include, wthout

a o B e B T BEE SPH, S o Bbirs o

amides.t he choline, the Iysine, and the amonium salt, and

ThiScHdrfiBal &mpoGme BT fd m‘?r@ﬁﬁ@h‘ fehybe PP&/IH@H ﬁ’ﬂﬂisgﬁlu%@b or
cont ai ni ng_an ani.oni ¢._grou h ca
indissoloIa EFABCESNGF BB REmIBRUtRY ACSHabI ST oy as water,
ethanoltéﬁ‘d #d like. mléékﬂubl@ﬁbﬁnb rhdy hl¥osinchidertyideatetforts susimas the

anorsZes o A8 Bl eSS BB 8 syt anc e

like. In gasmérar tieel dissoluble farimssare considered: equivalpnt tcundmoluble forms
yl -onium salts, and the
for the @bb ?Epﬁ‘ﬁweﬂg%ﬁum 35 salts. Exarrpl es of pre- or

prodrug forrrs of the chem cal conpound of the
Steric Iddhi&ft i on i nclude exanpl es of suitable prodrugs of

iR ARG SRRIRe Bodnase BRuegih 15k an Bt iha kerbpsundsof the
presentd@vémidd mlylcbnmlnm @f mbhe chipalrasmterso apd dinak suoh compounds
exist ln@i tpdﬁ'ﬁﬁl)’ra %@%@ est are conpounds nodified at a

WD 2005/ 123707 PCT/ EP2005/ 052732 8 a
qucﬁmmlegmtqpmmurm alihrargremiTnveRiaRmaY exfst in cis o trans

configu idr@kﬁseweﬁbs\rﬁmnxm%@ﬂ@rééf g %se@ﬂlﬁ)@gubé’ﬁtaents RYR?,

RURE, R ot eIy WhiGR e e A w%%@féw'@r B0 blns
conrgurﬁtmmwe toaddch aresthet @RS oblative teBEhorR’ malative to BY).

N

dimethykifligenaaine, derhvativesi Tilpe inventionacludes gl rsaipb iserpers and any
mlxtureg%étﬁag'fc"’?ﬁcﬁng ?é‘ééﬁ\f&emn&ur'é% I'n gener al, the

MRBCYSH! (6| CherBFAkCOmRRUY OT{JE\ g'%r\l/@lf\s?nrﬁﬁ@ may exist as

enantloh'ié/f%ﬂﬁ I(G)Wand O-) fhred 8s hWadinay i ﬁat:emld: forlns (appTrex radeenatey of
these i5GTaSAnq IFIEMBNAI PTG BEm SR I nf sgpp8 of the
presentianeatien. and that such conpounds eX| st in the form of
SO .
TR0 ERpior elyaa8 Al lion 1S3 RO Al e B Ling racemic

mixtureas well as in mxtures thereof. E.g. those of the

RYEshid Mﬁﬂ%%a%ﬁ%sold%ﬂ into the%étﬁ%l anfl ddé%bﬁﬁnow’ﬁl raBthods

represent ar, be_.in

and tecipiuas e WAY PERabRAIBINE S are SRk 1 &Y fisS eg ah Bhtcally
active 46 2dnd Rodératiffg the bpiGallyehetivievamine ¢dmpolmdbpltemtment with a

base. Atr}ojhgr @eg'\cm[ E)gtrﬁwl\'nﬁgha g%aﬁ%s % tl’&? gpfécaél) antipodes is based

upon chiiomeatbgtaphiypeT an iopticaleadtivatmatrix. Reicenic ¢ompioonds of the present
inventio EhH 96S5s BL reSH168y iniB8TRER opfifa®iitipodes, e.g., by fractional
crystallisation of d- or |- (tartrates, mandelates, or camphorsulphonate) salts for
example.

The chemical compounds of the present invention may also be resolved by the
formation of diastereomeric amides by reaction of the chemical compounds of the
present invention with an optically active activated carboxylic acid such as that
derived from (+) or (-) phenylalanine, (+) or (-) phenylglycine, (+) or (-) camphanic acid
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20 m xtures thereof including racemc m xtures.
Mor eover, the chem cal conpounds of the present

WO posntizen nay exi st as enantioners in (+) aneCt/EP2005/052732
forms as well as in racemc fornms (). The racemates of
these isomers and the indig dual isoners thenselves
are within the scope of the present invention. 25 The

or by th% Eéfﬁ‘ﬁ‘ét cﬁ'i%%fé‘i‘&&m@h cﬁp&ﬂnét%%rﬁv %a%agn %Whé’*:ﬁéﬁﬁc?a?

er eo racem-cC orns an
compoung ¢fetbe|meaentnnmemtm with ﬁ@a@ptmllv getive chlprafesmate or the like.

Aﬁiﬁtﬁ%‘? méiﬂGdE %b%@élvm@‘lﬁe\’@ﬂc@f iSORTAE &rk RAotinen the art.

ric salt t t d,
Suoh meihipds ipekugeithgse SeSUIRIEAY Vgades Eoleh et ST SR by
“Enantidrhef, Reiteriaics, and Rdsahtiondh JoharWiley and $@ms N Mdrk1981).

" SR i eihpolRGa B s s b AALE D MRS et Raring

materiatsonpounds of the present invention can thus be
resolved into their optical antipodes, e.g., by
fractional crystallisation of d- or I- (tartrates,

Labelled§iorapeuirds or canphorsul phonate) salts for exanple.

THe Jé‘rﬁ 6hﬁﬂé 6ﬁ{hémaﬁmdmaai bé DSe@ire#wiit labauéed br omanem:ed
ereoner |

I
form. Inhp i) O SABTRION 1RSI CSmPEUNS bR SDegT TS atoms
replaced Itxysamtatom\r@mngoam atdrhicanaspor oask\numehéndiffarsnt franethe atomic

mass ogﬁg‘%& lﬁlrgﬁ?ﬁéél%l&lfsgng ,.,IE 8. nﬁﬁ% Al ed \?/[P én@w 8% )E ")
quantitaiivepdetiaciomof aam 3707 PCT/ EP2005/ 052732 9 or
The beI&a g?ﬁﬁ%diﬁld%fof‘ihé‘ﬁ{@n%ﬁ%é\‘} b@%é%ﬂ&iseélaﬁhostlc tools,

reaction hem cal . conmpoun r
radio raggTEof BYPRHPIRG AGCTIR FosaopSAbges GEradsy RAA0p ! vivo
receptof fffabinge.  Addi ti onal met hods for the resolving the

8 el 1508 oCB ORI Bt bonRyRbBES, -

nuclide Sism Babéfrﬁmdronmmﬁhﬂ@naeim@deame R gandidates for usgge. In the
context OF R | ﬁgéjnt%?{‘ﬁr% Q@Y&bnmﬁ&e élﬁfégérablﬁél'e‘é%d # "H?(deutenum) *H

fromoptical active
(t”flum)st{ir?p,tl‘ﬁg 1' thri blaé‘d Label | ed Conpounds 10 The

5§I rﬂbtﬁd@ﬁfo'r @}éﬁégl:ﬁlh ﬁh&ﬁatl)él I%tdrfSQmelr of the present invention
may be; §g? 3 t?gg\jlﬁ i E‘Bm A ﬁ’olﬁ'gfﬁn%q;ehcgpgﬁ@agmg
Computeszane@r@h)a(SI%E@be MMagmelicResomance Spestrmscqws(MRS)

magnefldRESbnis hBaha (L. St oRfifeq FRRS i FamoBRIT AT

orcombpuahomséhere@f detection of said conpound. 15 The
| abel | ed conpounds of the invention may be useful as

di agnostic tools, radio tracers, or nonitoring agents
Metho‘ilﬁoggrrf’ﬂﬁgatb‘?%gnostl ¢ nmethods, and for in vivo

Ties eRémicdl wdgipaiinds of the invention may be prepared by conventional
methods for chemical synthesis, e.g. those described in the working examples. The
starting materials for the processes described in the present application are known or
may readily be prepared by conventional methods from commercially available
chemicals.

Also one compound of the invention can be converted to another compound of
the invention using conventional methods.

The end products of the reactions described herein may be isolated by
conventional techniques, e.g. by exiraction, crystallisation, distillation,
chromatography, etc.
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The | abel l ed i somer of the invention preferably

contains at | east one radio- nuclide as a | abel.
w@omstizoor emi tting radi onuclides are all candieet/eB2009052732

usage. In the 20 context of this invention the

radi onuclide is preferably, gel ected from2H

(deuterlun) 3H (tritium, 13C, 14G 131% 1261, 1231,

The physical method for detecti ng the
B'OIOQ@gﬁ I e i somer of the present invention

Gempeveds pf the pyentipnmabe Hxied ftzﬁfbgrraamljty (t@mlblt reuptake of
the morﬁbéiﬁin%s%%% #ink"RSiaiendiPiaPatic Serbidma iR BYNa ptoBEMES. e.g. such

as desc';\é@gegﬁ z&&%%e %&e§ o 3}39 twityéq s%n{%d/m these tests

the conpomrgy eiithe iGve&Thon iswonsiiehed asefuh fort thertesdtmddtt predentidn or

i CHL A5 e PR RSk oMY 18 ol AR EBHIA ruman,

which disease; disasden @remmjltlm is. responsivede dntibidigniof maroamine
neurotrﬁﬁérlﬁitfég r& ﬁbthghé‘e ﬁﬂbwdl& %‘t@rﬁ' al's for the

SSGS e prese a pllcatlon ar e
IRrYPEGAI erﬁ’a9dm%rm ihe enmpeepis eﬁtfwn‘é%m@%ﬁ%ﬂdered useful

for the ﬂ&éim@lﬁ bf@!@rﬁl mmra%eialmzsn@fambablcﬁsoﬂaeme‘mbssmm aigpical
nr‘pound of 51% vention.c e GO 8 qo

depresgAg SpresapctRsanRTy BPThe T R RE G hapraer. Ysthymic

disordetr pvipekridiswrdensipolds | disbedem bipulardi disordér, cyelothymic disorder,

mood &%&8é+ {]H% tgﬁsgf eﬁgfjmléafc%'l BQH&Y%R esdtfs%ﬁt%@ 2thdi¥ed mood disorder,

ues

pseudoglepraniial Gansess syadsqmm @bseaslve @menbt\(wﬂlagmr Ranic disorder,
panic d%r&@p@{tﬂgﬁﬁégoraﬁﬁbﬁgz Qﬁfc@%@%r with a&br@bﬁ@biéahgoraphobla

enti on

without igiory abpamEIserden pane atads raRwoR Jelil. qisBan Res: attention
deficit figratt W@lar disoridr cotseditypaaxietys gemamﬂzgdl anxigtyatisardenesating
o, P gl Rt b G o sl
dementianbizheitherts diseasenagquired immunndsfigianay sysdremefdementia
cc)mple'i(Ir ﬁfé‘rﬂ@r&td s‘Pur‘?c‘/tﬁJ?ltlh gn sis'e'cﬁ’\é' ;ﬂ%db‘??‘ cid ﬁ]’io%@él%s@‘traumahc

I sorder or a con

stress ‘ﬁ'@ﬁiﬂ?" aQHPtﬁVQﬁSs(B%%TQGT firygagdictign, QW?BP%' %c%me abuse,
nicotiné 8BRS StobacE® ablBé Paltbies! aﬁdmmm@mdmusm pain, chronic pain,

e o s S Ao bR Spre groi
tensiori-typeridaulacheg painrassbeiated usihfd&presﬁohof ibromeyalgi@aartbritis,
osteoagﬁﬁffse %bﬁ&a%ndaérhﬁﬁ{sabé&? PQ cgﬂeéir ﬁélﬁofrﬁﬁa{ble bowel gamy

éssi on secon

irritable bowai syndrame: p@ébﬂegiatwe p@lrscn%masi%fpﬁ%vem syndrome

(PMPSY, ﬁd&t%%ketﬁdmldm dihaeé@ueheu#ap@%wrdléb@ti§ﬁém@pathy,
olar Il 'diso der cl.ot
sympaielGa s maRINGs) BRige HPAIMHLAP RIS R ARt Bpin. Rofacial pain,

phantomlmbepmﬁ bulitniae grernenistrlist @ytddrome uatmtdm@mmaseayndrome post-
reumalf 9 BeTosy lloAET e S5t SR IkBringBd e
mcontuperme; wiga inatmtinence, reriumsh itkoatinggoe gaxuieil aysfunctlon
premature ejaculation, erectile difficulty, erectile dysfunction, premature female
orgasm, restless leg syndrome, eating disorders, anorexia nervosa, sleep disorders,
autism, mutism, trichotillomania, narcolepsy, post-stroke depression, siroke-induced
brain damage, stroke-induced neuronal damage or Gilles de la Tourettes disease. In a
preferred embodiment, the compounds are considered useful for the treatment,
prevention or alleviation of depression.

It is at present contemplated that a suitable dosage of the active
pharmaceutical ingredient (API) is within the range of from about 0.1 to about 1000 mg
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wi t hout history of panic disorder, panic attack,

menory deficits, nmenory |oss, attention deficit
wdhypsnzaovi vity di sorder, obesity, anxiety, generBEPmesios2732

anxi ety disorder, eating disorder, Parkinson's

di sease, parki nsoni sm derrqqti a, denentia of ageing,

senile denentia, Alzheinmer"s disease, acquired

API pet rt‘ﬁc’?r‘éfﬂr%feer%d’ o?%ﬁﬁl\r But q%%dcﬁ‘% gs%ocrﬂgﬂﬁgferrfﬁdgo [ost

ncti In a

preferrgrbet fremaahaut i3 togbmgﬁoﬂu fQGrAFélrpe"&ﬂ)‘ls dependent, however ‘'upon

the exa%?: (?:rgid@%f adi'ﬁnH%t.%%hC{Hé%rmOEh %lalb HS8 adAffBidredahéSiRdication

buse,  tobacco a
conadgggoﬁth@ s@gct@]qqm RAiigWARt Ipqqd;%a Coqﬁagﬁlé% bjeﬁgmyolved and
further ﬂﬂilgmﬁ@ﬁehh cé hahﬁ @xpél‘{eﬁfoél dfehe physicleenet vetetiiagdan in charge.
ache, chro ensj on-{ b By
eGP0 Bl P au e Taleaflon ERBrOE DRGaiGel &y ip the sub-
micromdfara@sideminromolar range hiseraftficdnal betavinitoiaboub 400 yMi n,
cancer pain, irritable bowel pain, irritable bowel

syndrone, post-operative pain, post-mastectony pain
Pharmﬁ?ﬁ'd‘i' ompesikiongost - st r oke pain, drug-induced

Iﬁeénf%d;ﬁ%ét | Cedﬂ it ﬁ'We‘htlgﬁ ntﬁé'éﬁaég Yovel pharmaceutlcal corlnposmons
. e neur
comprigb eaherapeiticals PeraYe AEIHRE obthe: GostHIERh Bommplind of e
inventibml i m a, prenenstrual syndrome, |ate | uteal phase
r

S Rem R kappatinBiiiihe in2HAh A8 uss I Bidripy Heybe
administered inriberformef ctl@e rmmem@al qomRaMnc &n@@ref@émiaho introduce the
active @p% e, b ﬂonal i‘ﬁ%b%ﬁn%f%%ﬂ;%‘idl@@:caw ﬁébébi%ble salt,ina

pharmagaylial cqre’eme@, oasingt Wi S Orsae v p R SYGPents, carirs,

buffersadikights Gar®or otivar ciistffagi prearfeiceuticallduxdiariesut i sm

b Bl B SR locf LR 8581 hnposiions

comprlsuagrtbe ghettical gonopoudd dithedavention or & phaymacsssisally acceptable
e

salt or aen@tﬁfe%é% féﬁé%c%ﬁﬂﬁh hB%{E@@%Wé&%EQQ}%&%&QbIe

carriergfarge eptigaals other h@rme%mpr emmﬂﬂgﬂearmtsakmwn and

used wﬁHeté\’P"ﬁ\éj@é@m s‘)fmlﬁél%e&%béﬁlabi@fﬁm gbhs&lof being compatible

redlent is.wthin the,ra m about
with the oharingr thiationgos nBAER 4 R BRgentibreot.
Rﬁhrrmmetmeal canmpasntmnsfcﬁ thesitvehtidn may dedhosd Suitable farwral, rectal,

bronchfé?(}lggg Aﬁ’m@’?ﬁl Bﬁ%’fal gﬂéﬁ%’ng rbﬁfégél ea(r?]‘g s‘?fb-lfr‘%{?x\%lg thderﬁq)lal vaginal

or parenteéale(;rwdmg)a@aaeow rAURPeianaeUs rmtrarn@s¢ttbarmnt'i@p@ﬁt%iﬁal t
lntravehégsamﬂdﬁrﬁehﬁf ?rﬁrade?@orbﬂ sHsdicuRR in é‘&l@)‘h‘ cﬂﬁﬁﬁgbon? B8ministration, or

those 1§ bt euiaNe 4 RIS HioH o el 3ol s powders

and Ilqlﬁ? émrown gdnmﬁstt'étbm by by sustained reletse ispsteimsn Suitablb@xgmples of
ferred co

sustaingf o855 SysioTRa dide ShrindimpRlE TBiees SPER BoBRIEbolymers

containingetheaonipoumdho ltevinventior wduch madrices ma be imfoson of pped

aﬂlclesogg;ﬁ@ﬁéb%ﬁmﬂ&%sﬂ j@not her aspect the invention
armaceutical conpositions conprising
ghe sbeasal comapiyd of ﬂ@dﬂvﬁ?!éloaniﬂﬁ?gth%wmc@%‘@ﬂt'ea@' adjuvant,

carrier, GPERAENIn Ry thi€ be pcRati@the form of pharmaceutical compositions and
unit dosages thereof. Such forms include solids, and in particular tablets, filled capsules,
powder and pellet forms, and liquids, in particular aqueous or non-aqueous solutions,
suspensions, emulsions, elixirs, and capsules filled with the same, all for oral use,
suppositories for rectal administration, and sterile injectable solutions for parenteral use.
Such pharmaceutical compositions and unit dosage forms thereof may comprise
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Wil e a chem cal conpound of the invention for use in
therapy nmay be admnistered in the formof the raw

w@ bmsiigzab7 conpound, it is preferred to introduper/Ebmos/052732
15 active ingredient, optionally in the formof a
physi ol ogi cal Iy acceptableqsalt, in a pharmaceutical
conposi tion together with one or nore adjuvants,

convenﬁd?&{l m{gﬁé‘&lén SGACbhbd ronaFHo&SHﬁxns%ltH %Pf/vﬁhoﬁf‘é’dcﬁﬁoﬁgl gﬁﬁve

arnaceu
compom@dmnmaﬁlp es; Aad sHolke HAit aﬁsme;fﬂrmégn@hmrﬁa@eanw guitable effective

amount®@? O 8btviedR§redicPTBbPheHbur A8 vﬁﬂﬁﬁb‘iﬁbnéﬂﬁﬁ%@béﬁgé l’éﬁge to be
i nvention, or a pharnaceutically acceptable”™ 20 sal

employgd- deri vative t hereof together with one or nore
ﬂ’fmcmm:eat méunda@rqheto@ééemt iraentien san bodidniipistevedin & wide

ety 5 ol AR Sl i PG i BI85 Sl o ar

the folldvdng dpsags s mayheorvpriss; asfthe aciivg campendrti) @thematcrlnem:cal
compo%ﬁbeoﬂﬁﬁ ﬁ{ve'npﬁﬁ Brh ?ﬁ%ﬁn%eﬁtﬁ%l N Q{;é’@ﬂé%ﬁlé Qg1 34 cﬂ%fmcal compound

e recl pient thereo armaceuti ca
of the inveRPeRi ti ons of the invention may be those suitable

F& prep é‘n"lr&zbﬁé‘rhiﬂceutlc?éi cbﬁﬁﬁéhbﬁé froffa shemivdl ﬁ@m@bund of the

oesont 3y G S BRI 83 LGS bl i o S
form prepdratieinclugielpowdens dablets, piflsacapsuidsacachets, suppositories, and

dlsperslbﬂ% é%“@fégb%ar%%% caridlicaf & W or ﬁwPH Q?Jstté‘rféegl which hnay also act as

intraocular Injection or
dnluentaacﬂavwrmg@gerﬁsm salbilizens debriganis, syppending age@tSf B'ﬂdefs

presen/%ﬁ é‘u' | Aé?élélﬁfé H’udd‘ rlﬁé'&rbrpéréda@iéufaﬁg%még?gal
lgrpaygars dnB oAer Fen 38 wi@éegﬁélc[ 41518 aiiHsp e fnely

divided%nwa@mpaﬂdntrel ease systens include seni perneabl e

anblstn o sl B R YeEpier SEAE b PRcbSery
bindingfaaparity inshiipbie prapoitiohe end eogpaclachis toe shape aodysml @lred
'EH@ 88\5@/8&?3%d ﬁéBlBgé’EF@el%Blyt AR YO | f \%‘or Hbu AGE BBt Ybvmty

nventi ona carrier, en

percent of j5e ety eerBROwH. §Lﬂtﬁbfer<arﬁer§rar9 RGBS FRoNatS, magnesium
stearaté, qamomgaromto%@d peé’tﬁn dekfrindsaage geldﬁﬂr eadacabts;Imétbyizellulose,

sootur| S5t Rtasta RO AL Fioc TR ke, Tho e

“preparption’iis uritamdexntmanolsde therformadatienws taciiviecosnpound with
encapsﬁl%? ﬂS 'Fﬁétgﬁél aseégf'{'l?r’ ;?r%rduﬁ + ééﬁ:ille mhi‘&ﬁ e Lefve bc#rjnﬁgnent with

upposi tories
or WlthQLé@Bmer%d&iSHFQHm@ﬂd bya Céﬁdﬁfswl?ld"l'%thqﬁ ia @sgegiation with it. Similarly,

cachet$ahdIdz8A§ed 8fe iRBILEABH eT:%IeiSS Eowdé%c Bamm@ thgdts, and

ozeng S b iR 608 R pER TerSBrpu S ont s

Eonprephring elippositores, entow rmaltingmexpsucinas apnixhue of fatly,acid

ovcendt e S T, Bl BT et

homogsmneaushy theedin cas by stirringolhe molten hemogenods m@uajiséhen poured

 into o AR SR Aol Blold 18Rl A Ry By o Ocent

35

Camaosiions suiiable foraoinal pdminisAHIon wAYEe pm&rée?/ agpessaries,

tamporf.%Ir é}eaﬂ@ g@ﬁH Paétééafoa réﬁ;” EBntaihingih BUdiien ab Weaestive
se skilled %{i?aq% t he fo@jovvl ng dosage
ingredigrg; svgh sy A are ko i i i be a0BBERn: - ot her o

Liqeid m@baranon@ nohwtiedoltiions| suspenisiomspandiemulsions, for example,
water oE ol rrac g leﬁé'él g\%o?&ﬁﬁﬁér?sb lF%l' g%ﬁwpl%f pgre?ll’?e?rg] ﬁjaéchon liquid

preparatlons can be formulated as solutions in aqueous polyethylene glycol solution.
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of the invention. 10 For preparing pharmaceuti cal
conpositions froma chem cal conpound of the present

wo powentizeon, pharnmaceutically acceptabl e carri erGI/ERIN0HES2732
either solid or liquid. Solid formpreparations
i nclude powders, tablets, pkills, capsules, cachets,
suppositories, and di sperS| ble granules. A solid

ﬁﬁ%éﬁ&ﬁ cé?rlﬁbnzﬁpﬁﬂeﬁ% | ng %&@%ﬁ&%lb@ rl’\'lé‘_i?ﬂ‘\uglb%oformulated

for parentasal admninistraion (%aobm@Jes@@mfgr ebamaker kyplug Mjection or continuous

infusion) BA8 PhaiAbé YRSenicdih %lt‘i‘jo‘éé%l%i frﬁéﬂnBGUIégeﬂbSﬁllersyﬂﬁges small
ar[ |

| t t
volume fitHgpg %a?w'rr\y@ac"‘@%ﬂe%?amﬁfscwﬁh N B prsaraingg The afpositions
may takel sihyforris a6 dasbensionse solatipes) onemuisiohsinl @lyor dqueous vehicles,

o mof b PO oA S il B0 B i

agents. AAlermatively thedadtive rigredieapmayriae igi powdes $oms @btained tryaseptic
|so|at|orP8Y‘§k§F|l% %\G Jr%g \)%r??nl% b6 Frop ¥ Iﬁf?cﬂ{e %MrfsﬂfﬂtlBhY/ﬁthoé suitable

ercent of active conpou
Vethb,Shgt%iBT“@ @ngeewf@eafv%teﬁ&@m@.% car bonat e, rragne3| um

ARGt sdlution <‘suﬂ§blé 36r oraPG648n be @ﬁépaﬁed @¢digdolving the active

comoe i kS BB B it it

agents astdemiredand the |ike. The term prepar ation"

A@S@ %13%8{1%8@%5&%&@@0&09@'1}% r}oﬁb ﬁfaldblbsl &}géé%ﬁp the finely

enca a
divided ppt;\oe eemgonerap wiaker wngn ViBeQus mﬁter@btswb agshabgaber synthetic

gums, r&ﬁhg m@fhyf&éllbl%é Sodirh %b?oo)dyﬁwei éélw&%dobdthér GRN #Abwn
us I n association wt Simlarl Y,

suspen@@g@eﬁsﬂnd | ozenges are incl uded. Tabl ets, powders,
Algpsndlgded diel dofid forat priparations, interidodyes comversien sherlyadwefore

use to Iﬂu%%p%?p&%ﬂ%ﬁé@%& :6{% %dnﬁﬁ@h&ﬁﬂg%ucﬂtl{w ft’)Pms II:I'E({lude solutions,

suspensions LA emufsalflsylrmddihorelo theyctive d@mponemh pIepay atuons may
compn%]esc&blra?ﬁs Melbse. Sadiisdrs, S\‘Elt)érg ear‘l?lﬁﬂﬁloélfﬁf‘ﬁ%thﬁa va‘é@%n‘é?éj

enedusly therein |rr|ng
dispersagigp ngrﬁnsﬁll’@f"é'rﬂgsa% %@Jh@&! ©into convem ent

F@ﬂt@ﬁlcﬁpﬁd}rﬁws’[@hb@wﬂ\d ép@@m*us tﬁ?él@hérhrcéﬁénmpmnd of the invention
or_ v

may be3Rrpiipist o SOy Seame et dtins, aths 4 BRRumal patch. Ointments
and creaarmay, for example, be farmubated eth droagueous ormilypase with the

addltlor‘f8f$]lﬁia%ien@ndk5niﬂg‘ynﬁl&{gqetll é“q:erﬁ’%tLoYﬁng’ Fndﬂ% ffinGllted with an

carri
aqueougpisiailp bage @nd Mlkhmi gﬁqﬂr@lpﬁimmiﬁgl ¢ﬂﬁ:q>wgr%@ms1'fbmg agents,

stablllsﬁﬂ%@%ﬁﬁd ARpersiiy %fgo'l N ndfn@rag@fﬁf@hl@kemﬁ?hgén@for colouring

ter-propyl ene utions. For exa
agents parent eral injection liquid preparations can be
mpokitibas saitabiefortiopgiosl admiaistrations irpiheymolthliscledeg lozenges

como S50 e R RELFG o S Fatag oty rman

pastillesrepmprisiagtibe aolivaingtesientfanirerthass suichxagelatin eadiglyeerine or
sucrosé: %R? ach¥a! ShFhribLva h%é ﬁ%@kr@ #8ldtavé ﬁ'l ibAfin %rsmtable liquid

) I'nuou’s 1 nfusion e present i N uni
carrer.dose formin anpoul es, pre f| Il ed syri nges smal |

SéiuHHﬁs bP§lpeABionRs ard aﬁyﬁéd dnﬂmn? 16 g ﬁam bé\tn‘tyk b)hc@rli\/entlonal
| aKe

means g} ReeribleStE YA HARGiRS, lacife o1 ey THE earupay iarts Py Beikyovided in
single armaltixioge$omehi cl es,

Administration to the respiratory tract may also be achieved by means of an aerosol
formulation in which the active ingredient is provided in a pressurised pack with a suitable
propellant such as a chlorofluorocarbon (CFC) for example dichlorodifluoromethane,
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and may contain formnul ati on agents such as suspendi ng,
stabilising and/ or dispersing agents. Alternatively,

wo bmsaztzove i ngredi ent may be in powder form pbt/BEPIesis2732
by aseptic isolation of sterile solid or by
| yophi l'i zation fromsolutigp, for constitution with a
suitable vehicle, e.g. sterile, pyrogen-free water,

tnchloro@ﬁgﬁ{)n‘?etHéﬁe ory dﬁ@é’rﬁ%{%ﬂﬁﬁ}d&tﬁé}ﬁ cﬁ%c%rﬁ%ﬁdfa Oor &F\éll sdi't%%le gas.

prepare ' SSO
The aerma«vlenaxaﬁqn\e&rmntb{ aésn cepaia %sm@qamtssuchw&\)eqtmn “Fhe dose of drug

T S oot oo e o
e can pe ,ade
Afproityer Beiastin BorediEs may bp I £ P& Scer, o
examplé\@tptin@r infiix of frecotnpoinerin @ suisbikhpawderdtasealuchras lactose, starch,

starch df%l Eet 'S ﬁﬁsﬂg@?%@?@ﬂﬁﬁh&f{@wlq’% +ﬁ&<§§l§}qn§l89}rglmone (PVP).

Convermrﬂlyéhei poydagearrier witl fom iarge! indthe: rasal saviiyd The pewder
composit o‘?ﬁ?\é?bbgﬂé%erité’& dfCady fo?rﬂ%lec%)gérrﬁ%‘lreZIF eapdufed6F &irfidges of,

arat1ons
eg. ge@am ori klistettnagks frguwhqcﬁ de govgenmay he adrainisigrad by maeans of an
inhaler.suspensi ons, and enulsions. In addition to the active

t h |
Rl S B7 SBRofS Re BB Bk i
intranasalesinpositions, tHe spmpsand svill gbneratiyhave asotalitpdriide size for

oGP 4 i . 91500 B 4 98 oy s

known lmil;lebet fosexamplesby exicronigalieht s, creams or |otions, or
cfefsﬁﬁgd@d s aptedid @ 06 SuSRIEIERAEE OB adive

exa formul ate W|th an aqueous or oily base
mgredmtmaw%emca/@&r tion of suitable thickening and/or

Dl bhék%ézt@@ﬂb@l préﬁdrlamfis amrypreferhbiynin uait edsagd forms. In such form,

v oS g T bR o A
active comppeest. Theagitdasage depeaan by aapatkaged mnaremm dhe package
mnmln?l%edi%&eteoglf&ﬂfgeg bt Bi& aﬂﬂ%ﬂt §uctfﬁ§BQélkédneQﬂ§b§uE§ tapsfes, and

i ncl

powderp @ v\a&e@r QIDP@'éJﬁ?)rA@Q rtbe vﬁé desage orayesit be g Cgpﬁvlsv@weéocache’f

or lozeﬁb%sifselﬂiéﬂﬁlbébl beyeé Qﬁp ﬁdteaﬁlﬁﬁbér @IT ariyf @f@ﬁfwhfpackaged form.
nt.in an inert

sar%%p%@l“%é%qre@aém@' el AridR Slbrle s,
admlnlamanandamdltlnumuﬁwﬁmiwsarecprpferﬂad@mmslm ve
EE s B B o lonc i A oY 8 9 founa
in the laiﬁst:edi&l@ntqf ingpme Bharmpeeutical Sgiencas (Maa qqula%ty ing Co.,
EastonPPR“e or spray Thefconposntl ons may be provided in
Rekdeolely et gl STl b oL s, i
amelioraiisathe lsyrmiptoriis loatonditiom Nvfe!raﬂseuth&afﬁnacy\aﬂdltogcm ieantED:5 and

L0 By L A A o5 B gtres o

experineardaianimalsc he dode rahmbeimehaherapwlczam@ m@eﬁems is the

‘rherapeP i rﬁgr%)ﬂ ﬂ%?e %ﬁs@ﬁ'bﬁm'\@rgtf hﬂi'?ﬁ'mé?iéutlcal

["uor ane,” car IOXI or other
composymnaa@;mbnm large therapeutic indexes are preferre

The dose administered must of course be carefully adjusted to the age, weight and
condition of the individual being treated, as well as the route of administration, dosage
form and regimen, and the result desired, and the exact dosage should of course be
determined by the practitioner.

The actual dosage depends on the nature and severity of the disease being
treated, and is within the discretion of the physician, and may be varied by titration of
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The aerosol may conveniently also contain a surfactant

such as lecithin. The dose of drug may be controll ed
wyoopnzerosi on of a metered val ve. Alternativel BCT/hB2005/052732

active ingredients may be provided in the formof a

dry powder, for 5 exanpleqg powder mx of the

conpound in a suitable powder base such as | actose,

the dos%&%rtﬁr{h lp%?f&fLﬁQr ﬂﬁdn’éﬂfiwﬁoﬁﬂﬁé‘ d%o ion to plrodlfcreol‘lhe esired

therape(tmsz@ffec ddﬁW@Me'érﬁtt'S pr@wtwﬁmﬁembataé fchatq PhafﬂtﬂCﬁHBC@feI
composifiohd BoR@fmhg ©F Yrohy aba'ﬁ‘le() AGYEHout SODTRY OF abtiv@hdPedient per

inaivio\s) BRP (REie N oL ahau gt tor Aoyt ‘D0 B0 mAsh PRICHEa,A from
about ‘Woi atbouthk® poyees suikablb foritierapaitierteshtment®ans of an

BRI Flerparf 8RR PUBRTIERF I Ba oF sevral dassg per dav. A
satisfadtary resatiadanc impedainiinsiancesde obiainadiatv idosgge@sdowyas 0.1
ugrkg i k}aééda\ &Qﬁh D8 .02t It\é ﬁ?SeF‘hrﬁﬁ dithe d%§§§g 'r%nig it n[gi%sgﬁﬂ’f tonsidered

arti

to be abptz] g/ | Heane 18R 8061Kko -6 Hereged Fangas.arpemiabout 0.
ng/kg tma@bgﬂnlaﬁgmg/dayﬁ Whard e aséut TagkgIbtdus 1800angRe/day p.o.
o gi ve sustained rel ease of the active ingredient
rmy be enpl oyed. The pharnaceutical preparations are
Methogs ef diherapyi n unit dosage forns. In such form the
r i : :
% &fcfolfﬁélf g?ﬂecgﬁg% Mn‘t’lbﬂ %?oy EEQ Q/dé{ﬂ?g ?h% ﬁg&ﬁh@i}f; g;reven’uon

or allewmlqn @’ dipeaseran a:dﬁowra)rpmﬁm@uqn of aplwm apimal ey,
includirtf8 ¥a@sar %ﬁl@ﬂ%éﬁé& dﬂio‘i@éxeérecéhtﬂﬂéﬁl id %%p@ﬁsnve to lnhlbmon of

re aratlon as ckage etS Ca Sul es,
monoalgipharaaATSITe" t-uaRR R 036 candel nerials Avstery aagavhicn
method Odsmipﬁa@s adrinistaring (&, suchkd i¥ing @mirhal bodyg ﬁnd:ludmggaehuman in

need tei6tan sRbaiile fRAT! A SBRRGARISPARLIEE Rioih,”

himahpreseat contemplateddbatisuitable idosage cangss are 0.1 to 1000
mllllgram&i t1r0a5ﬂ)@ %@Bﬁarﬁg '&%ﬁl?é‘%k’@e?ﬁééléh)?ﬁoﬂr(ﬁ rﬁ’iﬂﬁér?Hse@ally,

S on ‘techni ques

depenc*emt .aén lbﬁliab Hpan dhe gxaeh vedacf @H”Hﬁ'?tFQBO'F-ofGHB injwhieh e
administerés tthe thdicatiowfovidadivisith the abhanigtraton is diredied eiheesubject

Publ i shin . East.on, PA). A.therapeuticall
invoiveli ARt Aoty GBI eEhe subiRrinvanER)and 5 B8 refeibade and
experigncgrafdhe physidiarc or veledhadaatireshatge. synpt ons or

condition. Therapeutic efficacy and toxicity, e.qg.

ED60 and 30 LD50, may be determ ned by standard

phar macol ogi cal procedures in cell cultures or

experi mental animals. ThxAMEESati o bet ween

therapeutic and toxic effects is the therapeutic

i ndex and may be expressed by the ratio LD50/EDS50.

The nventior iscfatthecitugiced iMthseferénda toitheg fdllandeg examples, which

are not EAAREILOE 1 ARCHER Ritigodhe b6tk of i iSVafion s stpims e
the age, weight and 35 condition of the individual

g@hagalt %Sgtlor?m%h) ne%?‘élr‘s@ijsfh%tréa@n@‘ﬂg'lﬁie?l‘ngﬁidtéé‘ were

osa orw1a esire
perfomaercbuesi%wtr@sga@dsln@nfwdmusC‘éQngetSbMagﬂ@ﬁémsﬁ 2 was used

as dryuﬁ@ ﬁgéhﬂfﬁ thel WokUp-prbBedtiosandissivestsdparersiaptatedeunder

3 re and severity of the disease being
reduce pressure
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treated, and is wthin the discretion of the
physi ci an, and nay be varied by titration of WO
w@Dsn128707 PCT/ EP2005/ 052732 15 the dosage pOI/EPE®05/052732
particul ar circunstances of this invention to produce
the desired therapeutic efsizect. However, it is
presently contenpl ated that pharnmaceuti cal
Metho&?(rpos't' ons containing of fromabout 0.1 to about 500
active ingredient_ per individual dose,
(1 1-G APishiaroPheny s ds-dimethvirpiperazve fymariss acid salt
Amlxttﬁéfo?fdr%dZ gtdumewlénpékwﬁe 10 89%10 01 B¥ont-8,4-dichloro-

MR st RS 5

dloxaneﬂ 00l ayl) was stiatadsdtaefiox forrEEuWateﬁ(ﬂ 00 miyoweas added to the

mixtord, TR s B ARG SRR Y, Coratorapny o

silica gebwetg enethagel,idichiorasaethape amdstaner athmionichét B83) gage the title

compogﬁé kgle'tlJ% Zto 8?(%311‘%9 'ﬁ%(b@rr@sﬁ’%ncf’ ﬁ&%gﬂ v@%(él?%ﬂ?eﬂ B%%ddltlon ofa
diethyl &#@pr’rauﬁmbmoirmg%ufg (94) éaauatemmthﬁmmgrla W'Cb Mp 209-211°C.

Met hods of Therapy I n another aspect the invention

1-(3,4~ Bicfl%bfgﬁ R m#-ﬁﬁ% fsoﬂnrﬁé‘tﬁg e, fahfifdbcRl'sal’

a di sease i sorder or, a conditian
Was prgpaged ageorgingiomethashd froma Ci'é‘n%iﬁj@'mﬁjhﬂ FPiBﬁ’éﬁ?—'"%MEr?z -
227°C.di sease, disorder or condition is responsive to
i nhibition of nonoam ne neurotransm tter re upt ake in

tral d which
- Ghipraatitniieas 2. SHimathuGoipeidzing vart aid satty
Was piepared aggomiimy teumethod Anmzmwesee@ an effective
anmount of a chem cal conpound of the invention. It is

r esent nt e t.suitabl g dosage.ran

@1 edbBiany i igs By difiathyFipsrashg fursgig dpia 18
Was prepared aaosrdifag to/medmatl Ashpci180-1668C.100 il |igrans

daily, dependent as usual upon the exact node of

13,4 BB i mifsie 2 it Plan ARd FihaHE ot Var
Was prtipated adcording tniimetiued Aifromlcis2d, Sabime thyI-bipdyaziaeghrcaroxylic
acid teH%t?l“@ét@F?ol Wéﬁi' B/fﬁ RSkt &r{% 1k E&b%&?ﬁc,eéé" H% l ester

ience 0 Si Clan _or veterin
with a mdgmaﬁmtochrmﬂ and ggetig asigh MreA 70117336k at ed w. t h
reference to the foll ow ng exanples, which 30 are not

(H)-1-(4-BranieH g}?ﬁtfaﬁs@ﬂﬁﬁhéthm biﬂéﬁ’aii?let fifin&ieRRid?Eaithe

i nvention ag cl reactions invol ving
Was prgpared aererdirg iemedhrdsAoMp. ﬂﬁ@r?@ficat es were

performed under nitrogen and in anhydrous sol vents.
(-1- S e ichy a2 el pcras g acd sl
Was prepared acearding s mediodd L’lﬁb éé—z?%é PCT/ EP2005/ 052732

16 Method A
(2)-1-(4-Trifluoromethoxy-phenyl)-trans-2,5-dimethyl-piperazine fumaric acid salt
Was prepared according to method A. Mp 157-160°C.

(+)-1~(2,4-Dichioro-phenyl)-trans-2,5-dimethyl-piperazine hydrochloric acid salt
Was prepared according to method A. Mp 197-200°C.

(1-(2,4-Dichloro-phenyl)-cis-3,5-dimethyl-piperazine fumaric acid salt
Was prepared according to method A from cis-3,5-dimethyl-piperazine. Mp >270°C.
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()-1-(3,4-D chl oro-phenyl)-trans-2, 5-di net hyl - pi per azi
ne fumaric acid salt A m xture of

wo p@Bs22¢9b- di net hyl pi perazi ne (10 g, 88 mmol ), PCT/EP2005/052732
1- brono- 3, 4-di chl oro- benzene (22 g, 97 mmol), KO Bu
(20 g, 176 nmol), palladacy le (100 ng) and 5 di oxane
(100 m) was stirred at refluxfor 1 Water (100 ml)

h.
()-1-(3 8- Rleﬂﬂfg‘t%h{}ﬂeﬁﬁa-méﬁiqui&? @félﬁq-,l,% may%gdr ggﬁr act ed
Was prgpare,cha@@rdwgtha methedrfy from () me.thﬂ-mmeazam@ Marﬂ<90492°0
amm onia (10:89:1) gave the title corrpound Yield 7.0

(2)-1-ZNepheiy- tiaits SH-ARIOMA lifordine A idrsalty
Was prepangd gegqroiia:ie mpthﬁdf/&nmpuﬂ%&m%wp 209-211C. 10
1- (3, 4-Di chl oro-phenyl)-cis-3, 5-di methyl p| perazi ne

i C aci t S _pr, ed cord
-1 Mithere et S S EmetR Ripesaine Jyptana gcla sai
Was prepailed deédridingotorhethod) At Mpn20256- dl met hyl - pi per azi ne
fumaric acid salt WAs prepared according to nethod A
Mp 165- 168C.
Method B 1- (4-1 odo- phenyl ) -trans- 2, 5-di net hyl - pi per azi ne

()1 -(5'\,/%@%%\89%g%@g‘&h-m\éﬁﬁyp{é%@,9-(ﬁﬁfé?th9i-[5ﬁ)érﬁzm°8 fiftflaflc acid

salt 1.(3, 4-Dichloro-phenyl)-cis-2, 6-di methyl - pi perazi ne
A mixturd B+ 14814 dRAldrohenynaRmisd, @Gl@ﬁétﬁquﬁpémzm (ed 9423

o RS LA B Gt T TR o . o
mixturelwas evapgfated.asn dqueots boluibn edf aenmoniat (108 mi, 4t M) wasfadded
followepw &ftﬁgcg{dgﬁwoiﬁ? Hﬁ’et@f] ﬁér?rg@ X 56@ ngl %%He&ﬂp@%g%@alt was
obtaingd i pridiiansof AP eiheTEMSbEeYE el COKIA 4Ot SAiiratsg with

fumand\@cndlﬁféléé (33 %). Mp 166-169°C _
-1-(4-Trifluoronet hyl - phenyl)-trans- 2, 5-di net hyl - pi p

eraZ| ne fumaric acid salt 30 Was prepared according to
1-(3,4-DidHioro-pheryl)i8mndthyl>cis-3,5-dimethyl-piperazine free base

was prbbatd dedd R AERGIAS i P [ kAo OB B
dimethytepinethzine .Mhel produsb @asdsolated as an on
()-1-(2, 4-Dichl oro-phenyl ) -trans- 2, 5- di met hyl - pi per azi

(+)-1- (tﬂ-&lﬁ%{%-ﬁ?\% Iéqr?eitbgb?raalnts-z @aéllﬁet?\%?rp?geﬁa%% umgrlc acid salt
Was pr@ba(‘é’d ActdreiigrioometrRiayB froph $+)31-54 Ghisromtienyil peans20E-dimethyl-
11%4??@#9 Was prepared according to method A
plperazfupgmllgl 34’% t hyl - pi perazi ne. Mp >270C. 40 WO
2005/ 123707 PCT/ EP2005/ 052732 17
(oA o CEORGEU S A T i
Was prepagedraeegnding g thadeB figen {Hp1 §,21@d|chloro-phenyl) c:s-2 6-

dimethyl-piperazine. The product was isolated as an oil.

(+)-1-(4-Trifluoromethoxy-phenyl)-4-methyl-trans-2,5-dimethyl-piperazine
hydrochloric acid salt

Was prepared according to method B from (Z)-1-(4-trifluoromethoxy-phenyl)-trans-2,5-
dimethyl-piperazine. Mp 167-170°C.

(£)-1-(2-Naphthyl)-4-methyl-trans-2,5-dimethyl-piperazine fumaric acid salt
Was prepared according to method A from (£)-1-(2-naphthyl)-frans-2,5-dimethyl-
piperazine. The product was isolated as an oil.



()-1-(2-Napht hyl)-trans-2, 5-di net hyl - pi perazi ne
fumaric acid salt 5 Was prepared according to nethod

wW2008023L08- 179C. PCT/EP2005/052732

()-1-(6-Met hoxy-napht h-2-yl)-trans-2, 5-di net hyl - pi pera
zine fumaric acid salt V\aqsprepared according to
met hod A. Mp. 207C. 1o Method B

CLAIMS) - 1- (3, 4- Di chl or o- phenyl ) - 4- et hyl -t rans- 2, 5- di et hyl

N

10

15

20 2.

-pi perazine fumaric acid salt A m xture of
()-1-(3,4-dichloro-phenyl)-trans-2, 5-di net hyl - pi per azi
ne (6.0 g 23 mmol), formc acid (60 m) and

A piparariaerdativatieaofittie Fersgaili red at 70C for 15 h. The
15 m xture was evaporated. An aqueous sol ution of
ammonia (100 M, I M was added foll owed by extraction
with diethyl et her (2 xRFpO m,Qe The correspondi ng
salt was obtained by additi of a diethyl ether and
met hanol m xture (9 1) satiuyated ggth fumari c acid.
Yield 3.0 g (33 %R\NE 16
1-(3, 4- D|chI or o- phenyI"N"4- net
razine free base \as
from()-1-(3, 4- diRS
di met hyl - pi per azi ne.
oil.
() - 1- (4- Chl or o- phe‘ﬁy|) 4-,
erazi ne fumarl ¢ acid saR 25

any O\b'?? @Omﬁrﬁr%' AW IRNYre Gf iSISOMETSyi et hyl - pi per azi ne.

o\ phéﬂnéééuiﬁﬁlly acceptable salt thereof,

WF’% , 4-Di chl or o- phenyl ) - 4-nmet hyl -ci s-2, 6-di met hyl -pi p
azi ne free base Was prepared according to nethod B

Rf repieggnts hyeragen enalsyb- phenyl ) - ci s- 2, 6- 30

d' mﬁhﬁw alRVIRE bpabASly JUBsstiitedusith BAS or FbretRbshifuchils

() lﬂdeaemmﬂm'eﬁf@mfm tpe &royR caosisting Pl r ans- 2, 5- di
met hyl Immserrﬁlz:brtﬁnetwd rtﬂﬂn%methazy,ctyaabt hyoxpy apérics hitro,

a;: c 2 r ?I &Rp&? %}g Ogﬁg?’&o Ng)g]hcé/ﬁ ﬁa)l kyl, ycloalkylalkyl alkenyl and

di met hyalkpnyer azi ne. 167-170C.

R¢ }eéreggnwgg%} af}\é{gwl-é,{,ggs 2, 5- di net hyl - pi per azi

umari c aci'd ted according to method

A fwbigh@aryhor betesganyhgroupt lﬁé}pé,lozaw aubgltuiad with one or more

Pi pslisstitiiénts Thdepuriént séﬂ?écteé flonh €tk goupreahidistingf:
2005/ 123707, RPCT/ Epz&ﬁ g p2732

pi per a3 HEPe(Pe ‘ﬂ?{é’"r‘-‘%ﬂ%%)r é’yﬁ'"gsqu!{gxyfgmlrpg nitro,
R5. a &lk&%y, cycloalkoxy, alkyl, cycloalkyl, cycloalkylalkyl, alkenyl and

alkynyl;
each of R?, R?, R?, R*, R®, R®, R® and R® independently of each other represents
hydrogen or alkyl;
with the proviso that at least one of R?, R%, R%, R?, R%, R®, R® and R® represents
alkyl.

- Ci §- 3, 5-di et hyl - pi pe
accBrding to nmethod B
I,\P-ci s-3, 5-

uc\t\vvas i sol ated as an

&Z trans 2, 5-di met hyl - pi p
s prepgred according to

The chemical compound of claim 1, wherein
R®represents hydrogen or alkyl.

The chemical compound of claims 1 or 2, wherein
R® represents a phenyl group,



RNR2 ~Ra R3 R3 (I), any of its isonmers or any

m xture of its isoners, or a pharnmaceutically
waemeptabl e salt thereof, wherein 10 Re repr eBENER2005/052732

hydrogen or al kyl; which alkyl is optionally

substituted with one or norg substituents

i ndependently selected fromthe group consisting of:

hal . i . inf | , .
nois SRR oo, SURSERAT G oGP og ubsivents
cy cindgprpdently seleaiedyiremithe graur sapsisting of5 al kynyl ;

Rb repr ﬁéIBnirﬁluéfbrﬁébHyl,Qﬁﬂ@or*b%@ch@ﬁi,ydya@hb% alwbkg.
aryl or heteroaryl group is optional 'y substituted

with one or nore substituents independently selected
4. The eheirical gomppundnsfickimso! ofF 2, weeeint ri f | uor onet hyl ,

bri Qr , no, hydroxy, am no, nitro,
5 Raf%@?é?”%ﬁ?’ggﬁ%&@ al kyl, cycl oal kyl
cy cwobidhkphenyk groumiskeptidnatly subatiluyey twice adgth baloR2, R2,
R3, R3, R5, R5', R6 and R6' independently of each
ot her represents hydrogen or alkyl; with the proviso
5. Theghemical sagiposd offanyonerolaimed -4,pghereis, R, R6 and

1S of REMRERNE, Rl RY| R® 3AdR® MdisresbftalRyl af@nmpound of
o e o B S SR RO el Magdon
represents a phenyl group, WO 2005/123707 _

10 6. Thbapirfor 2aRGHS or i ShnREGRY.  Plens © O O Y
(#)ritrépéridichtarg-phenybtteans-2 Srdimethyrpingrazdni st i ng of :
e iAo e i W R AR
(i?)nt%ﬁh'@We@&ﬁé@ﬁ%ﬁmg@wjgm@%aﬁ whi'ch pheny
(- Dp-lodo-phenyl ¥-2 Sadiinetiwil gipérarzine; W t alo. 5.

s R E SR U S B 1 vhereln
(9 1e4-Bramo-pheny etran sri2 iy dirhethyt-piRgraztne; R3, R3', R5,
(1 -(4-FCirBBFoEthy[-BREGA R NS5 QfRRthy1-piperazine;
(+)-1-(4-Trifluoromethoxy-phenyl)-frans-2,5-dimethyl-piperazine;
(£)-1-(2,4-Dichloro-phenyl)-trans-2,5-dimethyl-piperazine;

20 (1-(2,4-Dichloro-phenyl)-cis-3,5-dimethyl-piperazine;
(¥)-1-+(3,4-Dichloro-phenyl)-3-methyl-piperazine;
(£)-1-(2-Naphthyl)-trans-2,5-dimethyl-piperazine;
(%)-1-(6-Methoxy-naphth-2-yl)-trans-2,5-dimethyl-piperazine;
1-(3,4-Dichloro-phenyl)-4-methyl-frans-2,5-dimethyl-piperazine;

25 (£)-1-(3,4-Dichloro-phenyl)-4-methyl-cis-3,5-dimethyl-piperazine;
(£)-1-(4-Chloro-phenyl)-4-methyl-frans-2,5-dimethyl-piperazine;
1-(3,4-Dichloro-phenyl)-4-methyl-cis-2,6-dimethyl-piperazine;
(2)-1-(4-Trifluoromethoxy-phenyl)-4-methyl-trans-2,5-dimethyl-piperazine;
(£)-1-(2-Naphthyl)-4-methyl-trans-2,5-dimethyl-piperazine;

30 or a pharmaceutically acceptable salt thereof.

7. A pharmaceutical composition, comprising a therapeutically effective amount of a
compound of any one of claims 1-6, any of its isomers or any mixture of its
isomers, or a pharmaceutically acceptable salt thereof, together with at least one

35 pharmaceutically acceptable carrier, excipient or diluent.
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10.

10 6. The chem cal conpound of claim1, which is
()-1-(3,4-Di chl oro-phenyl)-trans-2, 5-di net hyl - pi per azi

WO 2405/123707 PCT/EP2005/052732

1- (3, 4-Di chl oro- phenyl ) -ci s- 3, 5-di net hyl - pi per azi ne;

()-1-(4-Chloro-phenyl)-tramg 2, 5-di net hyl - pi per azi ne;

()-1-(4-1o0do-phenyl)-trans-2Z, 5-di net hyl - pi perazi ne; 15
Ups of e Ehginical Sﬁ@ﬁ?ﬂﬁb%@‘?@fﬁ,@?'ﬁ?%@h¥‘|‘¥E’E"E"g et or any
mixture eitsrispmers: @ Phgrmaerutiaa) |¥taC§ﬁ§ta£,|%SG||t tharepf, foi e

mighafddiére of a medicament. , ,
()-21-(4-Trifluoromethoxy-phenyl)-trans-2, 5-di net hyl - pi
per azi ne;

The ube(atcdrding b ofaim(B) oy the inaanfaciure-ofi anphémphageutieanzi

c&ifigosiieh dos the fregiment prevention ofalieyiaien of gafsgasp.or a disorder
of & conddion-abiactmaorroalp ireiyding 3 nwman) wpiqbediaga@;disqmer or
o0 YR bneh e Risn o iphcHtur ASBEeRRmor payiake i
thg ¢gntral nervous system.

1- (3, 4-Di chl oro- phenyl ) - 4- met hyl -t rans- 2, 5-di net hyl - pi

ine;, .25 . . . . e

T{§ S5 @CChraing i glaimdhaMyrrpinthadisgrse isarder of sapflifon js mood
dispederz depression, atypical depression, depression secondary to pain, major

débfe%é&éjé%&%?,‘&“s%w%?d Ss8riPY bipbl s drdar, Bip&aPY bisdider,

erazi ne,
bipo{e_él, Ihdisprdaroeyclptwnye pisprder, meod disopdeydueria a gengralenedical
céﬁd‘lti?ﬁ,i sut{s}%ﬁce(-ﬁuﬁdbféa 'n?kﬂod disorder, Bseudcéld(—;-mentti]a,I Ganser's
S)E;g}gme? ),%)sgsgnr} c)an p;urfgve )élls_c}réglq S;’:iamic gi_sorcierlr'?;toar\\/ic_cﬁéorder without
agoraphobid)pa hldmbanrd%rrmtmadlyleﬁarpmmaz dgotapredbis withioe history of
: r ar e t 0 .

gt g Ber e PIAEC dhaBey teBF BhRPRL PRy, atdificihencit
hyperaatetyt disardey, ebesity, ansielyrgeneralized amxdefyodindrdsir, eating
di%P?dé?{ P&Hahstn'd dfseadBY ﬁ?kir\éo?ﬂérﬁ?&&(q%nﬂé, déihefilis o¥ Being,

of I1ts 1soners,. or a B armaceutically accefpt_a e s Ft
senile ggmpn’ﬂ@g@lzhgvnq\ﬁ’q disgase caequirgduimygunodeficiency syndrome

déﬁ\@hﬁﬁ%ﬁi\%@ﬂ,' Eneg ﬂgi;ﬂhbﬂoﬁfwi ag6ing, Gg@d:iﬁt ghbb@f, social phobia,
dltl uent . .. 200%1 123707 P /tEP20§5/ 2 ﬁé‘ %d'S' US%P b
Post-rAmetic Firesy R AGUIS SURSS diFordey; g addiclion, dipg abuse,
cocaine sad»uee,_sniootiramy:busé)dbbaeca»hbwse, alsohelraddictiorg alcoholism,

a . , s . . P
pARp ERRAf baff e iGRAY Bahf, bt B, migfaideBain, tension
typedieadacheoehromic ieasianzbiogr keadachep painessasiated with depression,
filslommRAGikl 8RS, ddiCoartiaisTPRéumBISY 8RthrifS, Béck pain, cancer pain,
. agbgé/hs%gn of . aiﬂ%@sﬁasel or di sorder or,.a cqndition
g pain; e gw& ﬁWFFﬁR!“‘?Mﬂ roppEaliyggpain, post-
ndistato@y pain sgadrdivie (PMPS)) postastikeepdin, dmig-induced nleﬁropathy,

rotr . - . .Cen .
IRBRIE Neltordeitl, S ribaebtaly- BB B rbsFufig i Gaivi,
dentat paim, myofaciakpain, phasiontimbopaiopbudiirmiag préemensiogal syndrome,
late luteal phase syndrome, post-traumatic syndrome, chronic fatigue syndrome,
urinary incontinence, sitress incontinence, urge incontinence, nocturnal
incontinence, sexual dysfunction, premature ejaculation, erectile difficulty,
erectile dysfunction, premature female orgasm, restless leg syndrome, eating
disorders, anorexia nervosa, sleep disorders, autism, mutism, trichotillomania,
narcolepsy, post-siroke depression, stroke-induced brain damage, stroke-
induced neuronal damage or Gilles de la Tourettes disease.




11.

di sorder, depression, atypical depression, depression
secondary to pain, major depressive disorder,

walymshyamt di sorder, bipolar disorder, bipol arpdT/EP2005/052732

di sorder, bipolar |l disorder, cyclothymc disorder,
nood dlsorder due to a genggal medi cal 15 condition,
subst ance-i nduced nood dlsorder pseudodenentla

A@ﬂ%ﬁ\% Jﬁg 5W§re\fékhg‘|5§gdrr Oaglre?/\%fpﬁoo?' a'8i sgg:r?g oﬂ%bdlsorder ora
ccpmhtl@n of adwcng ammai bagdyr mshusiing a mgnara,pﬁblshailsmdﬁmdlsease or

%‘r‘u&ﬁ@ﬁ ¥ @spoﬁ@%%%ﬁlﬁft%ﬁraf rﬂéﬁbémﬁ#é Rélirotr@ABRitter re-uptake in

ficit , nenory 0SS atte I Cl
theyerit E?APIGWQL&S w%wdwh'cwsi}*q£00@ﬁﬂﬁ%$ e glensfadmigistering to
s@@xaewmgobmmav 8bdy eethed 1BEredf acmém“peuﬁaaky éﬁ‘éétl\m amount of a

sea oni s denent nt| ein
o&roPRRE achBiAnd I Ay Rbe R IR clioa EE: 20y, 5 e br any
miixtoeenotliés isomaTsyorsy pﬁaunacemlmwytaceeptahtﬂ ealt timaneof.y
dysfunction in ageing, specific phobia, social phobia,
post-traunmatic stress disorder, acute stress disorder,
drug addiction, drug abuse, cocaine abuse, nicotine
abuse, tobacco abuse, al cohol addiction, alcoholism
25 pain, chronic pain, inflammatory pain, neuropathic
pain, mgraine pain, tension- type headache, chronic
t ensi on-type headache, pain associated with
depression, fibronyalgia, arthritis, osteoarthritis,
rheumatoid arthritis, back pain, cancer pain,
irritable bowel pain, irritable bowel syndrone,
post - operative pain, post nastectony pain syndrone
(PMPS), post-stroke pain, drug-induced neuropathy, 30
di abeti c neuropat hy, synpathetically-nmaintained pain,
trigem nal neuralgia, dental pain, nyofacial pain,
phantom | inb pain, bulima, prenenstrual syndrone,
| ate | uteal phase syndrome, post-traumatic syndrone,
chronic fatigue syndronme, urinary incontinence,
stress incontinence, urge incontinence, nocturna
i nconti nence, sexual dysfunction, prenmature
ejacul ation, erectile difficulty, 35 erectile
dysfunction, premature fenmale orgasm restless |eg
syndrone, eating disorders, anorexia nervosa, sleep
di sorders, autism nutism trichotillomania,
nar col epsy, post-stroke depression, stroke-induced
brai n damage, stroke- induced neuronal damage or
Glles de la Tourettes di sease. WD 2005/ 123707
PCT/ EP2005/ 052732 21 11. A nethod for treatnent,
prevention or alleviation of a disease or a disorder
or a condition of a living animal body, including a
human, which di sorder, disease or condition is
responsive to inhibition of nonoanmi ne neurotransnitter
re-uptake in the central nervous system which nethod
conprises the step of admnistering to 5 such a living
ani mal body in need thereof a therapeutically
ef fective anmount of a conpound according to any one
of the clains 1-6, any of its isomers or any mxture
of its isoners, or a pharnaceutically acceptable salt
t her eof .





