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| - heterocyclyl-I,5-di hydro-pyrido[3,2-b]iiidol-2-ones
This invention relates to

wo-2tmstiesoeycl yl -1, 5-di hydr o- pyri do[ 3, 2- b] i ndol PeT@Re®s/052732
their use as anti-infective agents, , the use of these
conmpounds as HTV inhibitors,;to pharmaceutica
conpositions containing these conpounds and to

NOVELOAE XS SUBS TITUTED PIPERAAN Wﬂﬁ\ﬁgg AND THEIR USE AS

ool NEUS QT RAISHRT TR RE-URBAKE INHIBITORS

names, including T-1ynphocyte virus DI (HTLV-I1H),

| ynphadenopat hyassocigteanyd V), AIDS-rel ated

virus (ARV) or hunman imm%%épiﬁlléiégcy virus (HTV). Up
ul_nti_l now, two distinct classes have been identified,

i1 s inveRtion eglaiesiio/novel aliyksubsiifeted pigerazine aetiativas|useful as

monoaPsine $RUrdtRINSATIE ré@]dt%é#ﬁﬂﬂﬁt%ﬁ;’ 0: :‘ e;th 23 evviC|t ﬁs ls—l'(le' f/ - HIV

i,nf ect edpg;%@\réi.s are current

& Sthisras igyentqs) wlateg jeitbe ssgof thess eempounds in a
method fantherapt ané to phhbhacmﬁidaNBJh@bsitme-d&Wr%‘ﬂ? i
the in\fe‘ﬁﬁﬁﬁse transcriptase inhibitors (NNRTIs) an compounds of
nucleoti de reverse transcriptase inhibitors (NtRTIS).
Despite the fact that these antiretrovirals are very

useful, they have a BACKGROUND ARPN, namely, the
targeted enzynes in the HTV virus are able to nutate

Woh3ol? Pelsearit NSLHPaa iiraana slevaives ative as

neurotranNgmitietceeaptake, inhibitotdier words, the HTV virus creates

—d i ' i nst i | abl
FioWERI 1B RAGII o534 PERATEr B8Rphlnad Pin i apfimisao

phamwl@g@@fprqfﬂe as seqrrds t{_ge ewtivithan reepiake arfithe mamoansine

neurctRMSiiRErsOytbidrin a?‘nigafaerﬂ ﬁ&dd?&%éﬁ@r%ﬁ @pﬁré 5% "&tid' ¥ the

i.n severely limte rapy options

Ser°t°'HPJ89H'§k$e‘y%§‘e$ Qoragdrenaine and/dppaming raypiake geliviiyn
nost cases the adm nistration of drug cocktails
conprising two QUMNAR i i Rﬁ’?ﬁ- s sel ected
fromthe above cl asses %PFI—FI'@EiIn [ |t|§rns. But even

. «When using conbination therapy, drug resistance arises

In its first agPecin e MVERLor previdas pariperszing derivative ol tiie Eormala I:
This often may force the treating physician to boost
the plasna | evel s of th%eactivee drugs in order for
said antiretrovirals to ipeffectivity against the
mut at ed HTV viruses, the equenge of which is an
undesirabl e i ncreag®& in pi bur . The latter in
turn may also lead to ed risk of
nonconpl i ance with theprescri herapy. Therefore,

need for new

conbi nations of HTV i phNai hat conprise new types
of HTV inhibitory ag nce‘kl\g%le is a need for
new HTV i nhi bi t or Rt hat dj r4f rom exi sting

inhibitors in terms of gAeni Bl structure as well as

nmode of action or both. There is a p&hticular need for
any of itsispoens or engmiature axf its isomets)orya plgdrnRRieulichly Asdtable salt
thereofH V virus, but also against the increasingly nore

.cogmon resi,stgnt . H V vjruyses. rrently used HV
whereiry %vr IR RénB?xR%at B%&%;Iﬁh and Br%rbasamﬁned hdlowe

IlitslsRicont Mpaee eme irkestinitelidds 4 Hﬁatﬁgqeﬁticﬁgéogrﬂgﬁéﬁon,

.i.ntragcellularly converte nucl eosi
comprisif,a herapsulcal fledive amarat ofmepewenad of thefvsplianser any
of its isdraers ocany atitureof it@ts@n@ér%ﬂ@ﬁhiﬂl‘ﬁrﬂ\iaﬁébt}i]% (ﬁ%tepfé\b?é §ﬁlt
a | S ngul s

t ' . em cal nodifications t ) Ul
threor o3BT\ aFina ST SRLeBSh sl oasabR: coer. Cmient o
diluent.chain termination events. NRTlIs that are currently

avai |l abl e i ncl ude zi dovudi ne (AZT), didanosine (ddl),

zal citabine (ddC), stavudine (d4T), |am vudine (3TC)

and abacavir (ABC). A second class conprises the
Nt RTI's such as tenofovir, which have a simlar node of

. o " A IFN-T=1 o o o, = o "



5- NRba- C(=NR 5e)-R 5f -O NR 5a-C(=NR 5b)-NR 5cR5d, - C
R5a- C(=NR 5e)-R 5f -sulfonyl-R 6, -NR 7R8 -NR 9R10, a
woadisgas7ofa- 1), (a-2), (a-3); wherein R4, Rb5a, PEDEB2005/052732

R5c, R5d, R6, R7, R8, R9, R10, and the radicals (a-1),

(a-2), (a-3) independently are as defined above; Rl6a

i s hydrogen, G -4alkyl or -4al kyl substituted with a

lipgt: I

BHE ittt ocRE, 1R ﬁ@grﬁfoﬂ;&bt}ﬁie% {BU RSB &}masuﬁé of the

mventlgn,p@rpy af |t§,|somgjm.q5yrmmuf§e|o |t,§, lggmggs Bf1a plz,ar(\@ceutlcally

acceptébléé;(aéoétﬁ’ﬂlhbréb firafé Wénufﬂ@tﬁ?é‘ @f iafBHarnH&bQﬁ@il %ﬁﬁpdk‘x‘tion for the

t hi
treatm@Rig BraVNUDR Q5 FAVIAHOR G A Cigpa%s oy BoiISQIIRE O Basaart ¢f 2
5 mammal, $ndsdingehtimael| adicrdisease, disomgies op conditioatis ngspdnsive to

mhlbltlgmlgg ﬁo&%%ne%ﬁ‘é %@%ﬁ%ﬁ )r<?n‘ggak§2%gégldyﬂ'tﬂy hervous system.

I & Still Aurthar gspsichathaznvertionmelgiesite ayhethod for treatment,
preveniBth@U@hPﬂydf a &|ﬁ8?9é Br 9%&%’@%‘ cotidfition of a I|V|ng animal

[ n dependent |y
body, |ﬁ9‘§ﬂt§@eﬂ hURlQI‘,l"éh'ﬁI? G’ﬁ?@j@w digrnase,ar, can !Qrk‘ﬂ regponaswe to
10 respon‘sﬂl@' t@)ﬁhhmﬁmﬂmon@émuﬂgnéﬁm@ﬁsnﬁﬁ@f @G@tbkean lﬂhé’ @éﬁtﬂél

nervouEsCsyzéf @L@&f rg%%_ chEppﬁes I’@_ﬁi&pﬁcﬁ@éﬁlm@gﬁm 1o such a living

animal- tﬁdy@hl—r@édl\ihetenf@ themmtmcallp effective amdund ef arcontpoundf of the

mven’u%: @;ﬁf @Eﬁrﬁérﬁ'ﬁérﬂ rﬁe |98n{$?§|cﬁ°§ﬂh9¥n§ceutlcally

accept@h@ggqlt%merwf(c al kanedi yl ) o (R7) ( R 8) N-(C
15 { rﬂf?frﬁgéé‘té)of%e Ir{\,%%ilérﬁ)ill\bé @ppéﬂérif%‘% Mébso@skllled in the art from

| cal -COOR 4, (Rsa)(R
the follgwing %eée%ﬂp@?gﬁp 8?‘?"6‘9 pyrrol i di nyl sul fonyl
pi peri di nyl sul f onyl , honnplper|d|nylsulfonyl fornyl,

G - al kyl
Cral KoxyGi ﬂgﬁ{liébp 6{#&9%65%5 WENP-%%. cal -N(R
5 (R513), -N(R 7)(R8) -N(TR.9)(R 10), a radical (a-7),

20 Alkyl é}}ﬁft#gﬂdgggypﬁréﬂ?h@a%naﬂwgyl 1- oxothl oror phol i nyl ,

I onor phohn | kanedi
Inits fi W asprotthe p;@ppppnggnpq@rpymp@qﬁ[ Q(/ ?\gé)onf?‘orrr\;ulal
(R9) (R10) N- (C 1-4al kanedi yl )-N(R 50)
G ~al kyl car bonyl am no, Gieeal k J_;oxycar bonyl am no,
trifluoroacetyl am no, G- sul fonylam no, (R N-C
al kyl; aryl; Heti or Het?2; [ dr ogen, hydr oxy,
oxo, spiro~*al kyle I OXY) I G - 4al kyl oxy),
-NR 5gR5h ; each R5s or~\g5sh i endently is hydrogen,
Cral kyl or aryl G -4al ky|, g am] R5h together with
t he nitrogentovai2 ey attached forma

pyrrolidinyl, piperidi L peridinyl,
2G rak

nor f ol i nyl, piperazi | pi perazi nyl
radi cal ; wherein e [ yrrolidinyl,
pi peri di nyl, honopiperid#ﬁyl,Fﬁorfollpy pi per azi nyl
or 4- G "™al kyl pi perazi nyl radi cal may Optlonally be
any of sislisarners etlany tiixtayel obity isomersp; or wherein one or

25 orapti@h%c%ﬂ&é\@egéfé%ﬁg@g dé%ﬁt‘lﬁ%récﬁ (c-2), (c-3), (c-4) or

re tadi cal selected from
wherelal o and G- alkyl; R3 is a nonocyclic or bicyclic

R® repris@A hyd rBQbﬁrdP%)ﬂ@)}H C ring system wherein one, two,

h h
ﬁm&iéwlﬁm ;pr@gv%eg'sﬁ?ﬂchim%?@eééﬁ%ﬁ?‘% S5 GfiShhs ingependently
sBidcteFom theygreapasuhsigiingof; and wherein the remaining

R S I
subsycibatkecyyalkil, eycloatiyh, cycﬁ%qlalryslu tall?n]yf an@ Ii\lklynyl
R® repreddtitd E\He%?&lz?%ﬁg G{E%@ﬁ;&gﬁ; y selected from halo

cyano, xyC - 6al kyl ,

CS 7cycl oal kyl, aryl Cl1-6al kyl, fornyl,

Q eal kyl carbonyl, a radical -COOR 4, (R*XR'N-carbonyl,
(R5a) ( R5b) N-sul fonyl hydr oxy, C| eaI kyI oxy,
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to as "hydroxyam di ne". The term "hydroxycarbonyl"
refers to a carboxyl group (-COOH). The aryl group is
woheosyk3opt i onal |y substituted with one or norCT/EP2005/052732
substituents and in particular is phenyl optionally
substituted wth one, two, 4 hree, four or five
substituents, preferably phenyl substituted with one,
[ [
wgl\efﬂ a%lelr i Erﬁfgl%rbpgngétloﬁﬁy ?uﬁh&ﬁ@t‘gﬁ itk Wﬁg? 8? rgﬁ?rﬁe
subsﬂ@:eg},t%tmne@ gn yrﬁelasstecwpm mgrp@m%ﬂﬁgstmgéh is a

5 RAIS StfifidoFdrRdth§Y, ThMiBramectRGsy, idyafo aRpiexyharnRio] niths; alkoxy,

n temc aln If or, nitr en
e ,|a§<y5, oallylory eyl ksl and R ke
each oﬁR%;rRZ ER?dR%WERﬁ lﬁﬁandﬂ?anndepgmljemtgloiaedud'retrmreepresents
t ons urther in particular, Heti is an
hydroggﬁ(gﬁ%ﬂfy% 5-menbered ri ng system.as,s 5eCIJI ed above
with thevpeouisanthath @t teasy opgafdin, BonRii RS, Bndg iy gemd RS uepresents alkyl.

nitrogen atom and optionally one, two or three

further nitrogen_atons and wherein the renai n%\% gg
Inconseembadinenl; Foreriesaats hydragem opaliyhdniasregidgmbaodiment,

R repré@éﬂts @?@Ebgé’h IMaSuRRepemBRAIMERL R mépresentzpalkpinelitly as methyl.

S i B SR R BSLR . sucn
as an dmidnaﬂysabstltufedﬁmemdbgroups of conpounds of fornula

H % F%rﬁiﬁ%ﬁédlﬂ{eqﬁb Lédr@@%ntﬁraepﬁéﬂ&ﬁ@\‘{) t\nhlﬁﬂgﬁhenpll group is
optlona!g' tutec} wlthmn%@bmnre sokbHients Wepenﬁi%ma%ey‘hed from the

group ééris?gt g%ff haRY, ‘trﬁﬁﬁrﬁh}eﬂ%@cﬂlﬂ%rdﬁﬁé%xy n@Uraﬂdjéﬁdi blkoﬁyd

v ahi Fitar chabasiant s e asbrks 2B aA 466, Whidn Bheny group
is optidaddly @A&ﬁhtédﬁwm@)ﬁdﬁﬂhaio @a épéklakgmbbdimeniaerrrepresents

oSy, S RS T R I AbAthonigRe,,
tha @lrthatldmqummnt,riab'emeagmts aphenylgiowy, whighi pheoyl group is
substit e@%rﬁ%ﬂ%hh h3R! ‘Pn aoé é@lﬁ(l@mﬂ@dlﬁﬁérﬁw fébTeé@ﬂt@Q!Hf&Bydhenyl

hi en rro '% oxazoliQ th|
such as,{qugggg phenyls Mre Bodimenty yrepr5§?% gr%[no -phenyl, such
as 4-bmpnéﬁylyln a sl AgtiegradnibodiimidrazRP yépretenisaodbyghenyl, such as

ar hydr oxycar bonyl , am nocar bonyl ,
4-iodo @%PW oxycar bonyl , “mono- or MC

In 4 stilt yr}heam mnbedlhmrr;tj R® @preselyﬂsmapbemw |groun,owhlch| pheny! group

is sub&ﬁﬂemﬁc@v{? t@ﬂ#ﬁu%}or‘h@ﬁn)fl FrQﬁJd?' g‘ atsliie‘?:lé\f bmbod:ment

R® represents élﬂuommetbyﬁaégm SU‘EB(Q% Fatflﬂug’rom?f%whalhgg r fnaiwéher

d‘irhé ®oybpraviehtd 8 Gmeﬂwxg;Wd *%@cﬁld@l-ftrﬁﬂuc&dm&thcbk -
embo ﬁtz ky% The substultuents %3 R13a, y

phenlelg R19 R20 on radl cals (a-2), (a-3), (a- 5) (a 6),
(ha Tartiaercerhbedimerty RB eepresenisan aephihybgroup, wchictanaphihyl group

is °Pt'cfr}?ily§b‘8§ﬁ l#%ﬂé%t%ﬁ %ﬁe %L%@ﬂbﬁ%lléd%e?é%ﬁ féé@ét%éd from the

group consistingsof; inalo, frituoromethylntifisiorerogthexyt eygna and alkoxy. In a
specnaP@ﬁﬁ)bg( iﬁ{%ﬁrg@@?ﬁﬁoﬁ?ﬁﬂhﬂ §H9I§Ea‘strié‘%ﬂ$aléﬁ-21yloln a further

1 ro(di Q. 4al
embodimest APERSSIS a!kownﬁmt?wlp §u%asmfspéx@arﬁ?’fg 3 bisch BS'6-

methoi;agggllaﬂrl?agdggzt%l)t (at 3), Rl(a 5), (a- 6% (a- g) or (b-1)
ue r
b8 ntGarRmBRdH B OER R o ok ol whor B 8GR (present
atkyl; a|d1di¢|©trehmmﬁng®ib( bﬁRerﬁgR‘tfll R, aﬁpﬁn nodvR} cdpresentshydrogen.

1 N S 2 3

1y B 8cpl Ry RBEL R oot A sl S mbyfona

R%, R%, ﬁ&?lamd.mgrepresamtdmirogemalma:wrawegemtrwlmna Roaad R Irepresent
alkyl, &Ichbéﬁ?%%gi Vi MPRRLRE, REURY q/YShi gs‘jfﬁeg X m)mm n. In a stil

Aoove: I n par’ti cul ar, Ic or
b| cyclic aromatic heterocyclic ring system as
speci fi ed above wherein the ring system contains one

oxygen, sulfur or nitrogen, and optionally one, two or
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di al kyl am noacetyl and carboxyacetyl. Exanpl es of
substituents on benzoyl include norpholino and
woizpisriaziono | i nked froma ring nitrogen at om vParaP2005/052732

net hyl ene group to the 3- or 4-position of the benzoyl

ring. For therapeutic use, g4he salts of the conpounds

of formula (1) are those wherein the counterion is

i 'p) i i t 2' 3 3 5 &

further GBARAE, K SR erf S RIRY, Sdul s BRARNE BRUR %f;&fe’ R.R
and R’ sepresent bydreapnalnsa siill furthereempedimsnink3i eePregepiseaalkyl, such as
methyl; IRPRF, 387 qe¥ a2, P RP it R%%%sénPMﬁPéﬁ.Ut ically

accept abl e go ! ourgd of forrrul(? Hﬂe All.salts V\%ec{'hlﬁrl

B shRRBLAMBAP P g elBPaURd of Bie inveniaitis A ranR kN
piperazineedemtiveo suth asp Fassdimettyipiperazifibelerivative, such as a trans-

. ar tica e g
2 5-aingSRUTAF oL FaAVEE M ARy gl aRBiR P et onioqund of the
inventiarhis  cissdiatkyl-pipenazioe derivative csuah avagisdimethyl-piperazine
derivatﬁ@nﬁl%H a8 %a' c}is-%%-errﬁ@myﬁﬁyé?éﬂﬂetdé@i_vﬁﬁ@é BPh! gi¥-2,&1dirAsthyl-
_ suth as, for exanple, "1 horgani ¢ acids such as

piperazingdefvdlive.aci ds, e.g. hydrochloric or hydrobromnic

acid; sulfuric; hem sul phuric, nitric; phosphoric and

the | i ke acids: i ' : 1l e,
I specELERRRRmeNt 16R SRR A Kool o nfentfatfRP! ©
1-(3,4-Dizhéororghenyl)e2,5-dimethylrgiparazing; hydr oxyacetic, |actic,
1_(3,4_@}5/#‘:11%'1’099% L_?),gfdigﬂtwﬁpe%%;m c, maleic, fumaric,
1'(4'Ch’r@t0'rah68m'&§'rﬂ@@Mbﬁ@ﬁ@liBﬁi c, benzenesul foni C
1"4"°%‘?%“Pﬁ2’22%*?“"“?@”’*’“’?’2’”3%dsi"'h'ecly! ke aci ds
1-(3,4-] Ps@%ﬂyi%é@'@ﬁegﬂﬁdﬂpﬁﬂf'%al t forms can be
1-(4-Br©ﬁm£fphé|$>d -R\5-tineethyiepipevazihean appr ?p;i at eI ba?_e})i nt o
the 7 or mul a
1-(4-Trif Eﬂﬁ’t‘%’ﬁ"ﬁf’ﬁ’%‘@%“g&%‘% 'QT%‘?B@@‘WQQHGS o be converted into
1-(4-Triferomethoxyeptianyhe2 Stdiorethyl-pipeea#ing:i on base salt form
: . . 4 .
1-(2.4-BloH AT s Bty Rp e ey 000 i s for ¢
1-(2,4-Bighiienoephemd)-3SndifmatiylsRIPREZIRGe al kal i and earth
1-(3,4—@|ic|t:fﬂd)ﬁopﬂ1éfﬁil)33-rﬁ7@t!h§l$pip@riﬂzi_néhe | : E hi umOI f’ﬁdi Iu!rnk
SSi .magnesi um _.cal cium salts an e |like,
1-(2-N§r§pfﬁ¥5ng€‘1ﬁ"@?ﬁg{ﬁ?pﬁﬁé@@?} e.g. the benzat hine,
1-(6-Mthuay/mgphih-ghylp215-dimethybipigesaine; sal ts, and salts
1-(3,4-Hidllo@ieh R e Admedy- SbREERe: 298U on
1-(3,4-Bighlofcophenyd hf-rpethybaaedineethylyPIPEERZIR®nt with an
1-(4-CIRRRG-BRGh I 3 At 2 B ot he <ol vent
[ . Vv
1-(3,4- 6‘31'?'7%3‘"?'88)‘%‘%&%@3%‘1E'&?F’Eégmﬁ’?r%'n?;he pr esent
1-(4-Tﬁiﬂwotrieﬂﬁb)@i‘-ma’q:I)94-tmetfrm-m5-ﬁfomtbt hyle?ipﬁfazirgrah;h Ior ne are
. r , : e |like. e term
1-(2-N§Bﬁgyg¥tﬂg@ﬁgﬁéﬁﬁﬁ%ﬂ4ﬁ-ﬁﬁer%gﬁ{l&éed herein defines the
any of s isamersrgr anyhminture ebits isomgrshot a phatmperitieallyacceptable salt
thereo{aor.m“ a t(T) are ?bl e to for(rjn b%/ ][eact: on _kl)_etvveen a
asic njtrogen. of a. conpou 0 or ) and an
b 31598 Piah ORI BRT NG, CHETageheompauRY st e veRfiafts .
(i)-1-(3‘,@-!9!@:11'!&6%Héhyg%ﬁé-mﬂ-ﬂﬁn@ﬂh?b‘bipb?éz'fiﬁ@‘,, aryl halide or

st dhonhe SRR Clpe T o'

(+)-1-(4Cidorsspleényl s trahkd, 5dimbthydpiperbiiaes sul f onat es, al kyl

t ha f {es, o I -t 0l uenesul fonates. A
(i)"l'(g'ﬁgqcé':aﬁgﬁ%g%ézﬁéds'ma%q%@'séﬁ%(/%f@é?char ged ni trogen.
1-(3,4-Blichloee pheny picisy2 Gedigetbyitpiperaziner i ons i ncl ude

' | I( te and acetate. The
(i)'1'(%-|(§d§@'§’r-? @%ﬁ%l?trghgﬁg% dj:@%{twg%?é?rg% %E:ed using ion
exchange resins. Particul ar quaternary anmonium salts
are those derived fromthe groups -NR 7R3, -NR 9R10,
-NR5 ), pyrrolidin-21-yl, piperidin-1-yl,
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am noC2- 6al kenyl , nono- or faranyl, thienyl, pyrrolyl,

oxazol yl, thiazolyl, imdazolyl, isoxazolyl,
wogaishieamol yl , pyrazol yl, oxadi azol yl, thi adi arPoTAFIP2005/052732

triazolyl, tetrazolyl, aryl, hydroxycarbonyl,

am nocar bonyl , G “al kyl oxyagrbonyl, nono- or oxo,

t hi o; (1 e) Rl i s hydrogen, cyano, halo,

(£)-1 (ﬁ?ﬁi}i‘I m%am Ay éﬂyWrgﬂé-Q ﬁﬁé@gﬂp@era%me
(1)-1-(45 Riferosreth sl iAo e azine;
(£)-1- 2‘4Lmamb brd-?héﬁyﬁtwns-%sftﬂmwt : Oll-)m er\ﬁﬁﬁfelel n the latter

e 0 a S|uevv| al O, amno cyano,
(1-(2, 4155?¥W'P[R>P ﬁs' @@mﬂh €am noC al kyl , m);no-
(+)-1-(34 _Dicl@lﬁr%-éhehyl)aaameﬂm}fpiplefakvie, aryl G ~al kyl ,
(J—’)'“(Zgﬁl(’@)ﬂf'ﬁ’%?ﬂ?% Qyidln@ﬂgf-‘)%era%meoxo thio; (1-f) Rl is
(+)-1-(Gbethyamnna r%yl)ﬁéans-zéndimﬁibyluvnwamne
1-(3,4~ erc}ﬁlcgm w)b@w&th yI-EPAAS- Q’SLdﬁ‘ﬁéth npaﬁeéaime,\/l :

f%@ %% trazo & xadi azol&?, wher ei n
(+) -1-( lpfélpf%-phﬁay' "@HW P Yy duneiBY rRipeERTINg:t h
+)-1-(4Chibtb enyil)f-4-fnhetﬁ [oEhdP|5- dﬁﬁethyﬂﬁ ipeeaHesy! , nono- or

o) i é}rﬁr&dcém%ﬁﬁz TN
(£)-1 (4-§nﬂy¢armnethek}n-phenylc)—ﬁlﬂmﬂ3yl-transt—ZLﬁl-ﬁmamdﬂJlp@@;ine; _
(2)-1-ENERRIE RO %Qﬁ%?aé“é‘ R b S
ora phﬁUﬂW@ﬂ'@W(ﬂﬁCﬁﬁ eg .esent invention are those
conmpounds of fornul a (I) or any of t he subgroups of

KBy Bamidags ot or motd of Boes embB it 4 dergghpaeye is
consideredtwithinrtke ecbpe 0¥ drd prosent mvtelmchee conpounds of

formula (1) or any of the subgroups of conpounds of
formula (lI) specified herein, wherein: (3) X is NR2,

m&&m&g@_hydrogen Cuoal kyl, C2-1loal kenyl,
c?ﬂhls |M@ﬁtﬁiﬁhaﬂ6'r6p\%§égg§ﬂﬁdﬂog chidrd %WW’ iodo.

mgm@mqf;ms Voo AT deSloRees auunivelpy saturated,
straighBobBianichedt g@i‘b@rbed chainn THeehgirouprbomnctiaih iprefecdbly contains of

from orr%ﬁg%?(&g?p%n ﬁﬁmg Eﬁ)&%ﬁﬂ{)heﬁcﬂ}dmg BbREﬁ |965‘é/r¥tyl neopentyl,

tertiary/pgntyl, haky\and isopexylzinmg preferred embodiment allq’l represents aCiy
alky! gﬂ%ﬁ?pgﬁlg{&oﬁ{; &}gﬂb@gﬂmléﬁ%ﬁ &/92&?1” r | en ln another
preferrgd epgqdimess aﬁm@mvenﬁpazam |reprﬁ$ﬁaf§z%i§w-a lieyd Wﬂ?h may
in particaiar beaﬁe{rwl etAylr 9?@;& or isoprepyzol yl t hi adi azol yl,

S gﬁf@?%ﬁ;hgf’ aRies A grpen chain

contairfihg éaklorl mardadtm)tble UN(nBs;LEmRn:Bng d&ehes,ytri-erpgsr and pdlysenes. In a

preferr%%#bﬁ&gcgﬁ] Bh{éﬂglﬁglgg#r@u[qu tHe ?rié)ée:ﬁggx 'reoTprlﬁes of fron;/ two to six

carbonzatoms(&lswkenylb||¢;du@z\grat1ea§1|m@mgje bongf lmmmestpreferred
embodgﬁéﬁﬂh@%%n l??{)@;%? tﬂ@in‘v@nﬁ%n W éﬁ@ﬁ?ﬁﬁ'— or 2-propenyl; 1-, 2- or 3-

butenyh of o GUAAIRNGAr. roBh e fé?rthe%wiref 1,3d1exgslienyl.ry1,3,5-
hexatnéﬁﬂst it ut ed wth a radical or R is

8 b gt s e a@ﬁwfégc{@qk&‘%%@@ Ciu3fidhain

contairimgl oneobrahbse tripte bondp dndeding/di-yress ttiynhes anddolyynes. In a

prefeerWEgp? ﬁ@?&yﬁi}l&ogﬁ 8?%1? ad\fe% |8H %d?ls%ﬁrcﬁqﬂo‘ﬁ? kwo to six

carbonGomsd(Coataligynyl ks indiudingiatilerstiang fanhe bmpien@emos’ypreferred

e
5a- C(=NR 5b)- NRSCR5d, - O NR 5a- C(=NR 5e)- R 5f

-sulfonyl-R 6, -NR 7R8, -NR 9R10, a radical R13
vvherel n each Ql |ndependently |s a d| rect bond -CH -

~ N N N e ~
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(4-e) Xis NR2 wherein R2 is a radical (b-3) wherein q

is 1l, 2or 3; (4-e-1) Xis NRZ2 wherein R2 is a radical
wohe@)12smoerein p is 1 and q is 1; (4-e-2) X i SPOREP2005/052732

wherein R2 is a radical (b-3) wherein R15 is cyano,

NR16aR16b, pyrrolidinyl, pigeridinyl,

4- (G - 4al kyl ) - pi perazi nyl, norpholinyl, aryl,

3- butyMR(%a’Fgl%g dg}ﬁgi OiY'z- qu{ péﬁfyﬁg\lﬂ/’éﬁg?ﬂgo Reptadiyny; 1-, 2-, 3-, -, or
5- heXYﬂ)"(@tl']@ahRquW@y‘;ﬁﬂa%ﬁ"l exaffiydflbonyl , -NR 7R8, -NR
PRHe. conté&adBieRis ihdention aC |%)a|ky( gro’tbp désﬂgﬁéte@a %cﬁ@)alkw

group, Rieferably, antaRg SR e e pRueh CRESR A (Car-cyoicaiky)

includimy cyclbpipyy,| cyciolneyl, dyclgpentyl, (c@ﬂ:l’ohlekyll a)nd)cyxﬂolaephyy I

ARGRLES Sty ey b B ool
eyeipatkoxy means O-eycloalkyl, wherein cyc oalkyl is as defined above.
Wxé:l@al‘ ! ane%hgeégﬁﬂbiflk%l 4% Ca?fo%néihd élﬂyleaé)a%vbs m&&ning for

erel wherein pis 1 and q is
examplg, cyglgPrapy! m§“&9ano NR16aR16b pyrrolidinyl,

AinfiRd iINPY lor NH W'N- kyl zafnlﬂerelhmlkiﬁzs)bwdef pediabove.

Ré%r \%ﬁ:éf X b? %s |néleg <§r‘1ﬁn anfg 6%%1R§§£sg§%at?égﬁ%i@‘%xglb§mmahc ring

systemrguchcdsu phewl naphtigt (‘Bnaphthylor 2enqpidhylhet fugqreny- 6) X i s

ihe g&ﬂg&rt] rWs l gﬁtl d‘?'g hﬁ@rﬁérﬁo@)Héﬁ%ﬁﬁn&%& é@sm%?c mono- or
blcychq\tlraemwsa i gromz w lca hoaiﬁ ena onpors helgmeiems ia §s rigg struciure.
Preferr8Y hefdrb&tofd lncﬁJ@efrﬁtré@érﬁ(N)l ﬁf(a))(rbr@smlph@ (di cal

Pistapd rospoyqle e dimerdoronagol teplPaln s afiaic 5
and 6-fnénibetd XeterosiRglicwrmnecycliegrosps, inetlidireg farlexé@mpi,coiatinot

limited@eizéﬁ?gg?ﬁ@‘?@ﬁzy )ggr $r§/ £ Qaz?Mgé? éfgl-@-yi -RA2§:| or -5-
yl), thiagalyldihiazol-2-yi, a4fyd>.on>rc§|-yll bs@hlam élBﬁthﬁlZQJ 3ryb -4-yh-ar)-5-yl),
124-%36%%%2 r§a1 4-%‘x5d@%ol-3-ﬁ¥>?'f-5l@9n1 Lh-thigaldeotyl (M3 4-hiBBiazol-3-

J1 O Byt IO ITEOHE 2 S AR e B Se«'yig%'yfjﬂ 25-
thiadia@¥-8/l o l-4l-)yl), irpidago &(Zlyhv dr@mnidazolyt)j pyiroly! (2- or 3-pyrrolyt),

furanyl? ({%D Sﬁéﬁﬁﬁ%ﬂbf'hﬁh{ew' &r#—%ﬁ;ﬁ)ﬁ b%%‘ (:2-,”?—Ir &hﬁ?-lp'ymﬂbl’), pyrimidyl
(2-, 4-,15-1ordB-pyomidyl ) s myhideziny| (3-ard-pyddazimyl)., t hi enyl ,
PYofo gﬂeﬂ' bnf:g\fmzﬁét&oarﬁg?r%gwfthé lﬁv@ﬁﬁ&h Yr'.cluaé %@rﬁble but

xadi azo t hi adi 6a )(
not Imutedggdngphzmglt z@'l?’l -indal lzw YlHR d, indolyl}, isoindolyl

(2-, 5- aveaébmdb i)’r'idébs’ﬁyl Lor Bl"ln@éZdM bémd»fm»ama(z‘apsybr 6-

penzofanl RIS O o o SRS HARERGD B misgrom (2= 5-or &

benzmlndamiylc),ebemizoxatow 24, 5o ny B:barizoxazalyl); beyrathidzoiy (2-, 5- or 6-

benzoﬁézg f t@ﬂfb is% @ﬂﬂ&[ %%‘h%ﬁ%{sothlizol 1? ng Bunr}wl (2- or 8-

purlnytlrwnohmtﬁzh& Lﬁ=,l7 -Cylﬁsﬂltﬂbohwlg) mnumolmyl (1-, 3-, 5, 6-or 7-
lsoqu&\ﬂgmdlw B?‘?Lél nblmébd %W%PQX h}ll ‘di"?'—bhtﬁala%myl)

erein
quinazgliayldail %prsbﬂsunazm'enl),vﬁwno b‘in Al -ﬂemﬁw Sn%-
naphtHy¥idirijl l(ﬂBWéphchﬂ@ihLﬂJ Pile?-)d?mylplmehum:ym , 6~ rc])r I7-pte|ndmy|) and
al ky pl perazi ny nor phol 1 ny
indenyf 1% kbz%h)éT Pﬁér' 9&")6' Yot hi omo f hol i nyl ,
1, 1- di oxo-t hi onor phol i nyl, aryl, furanyl, thi enyl,

& Vi al{é’]l azoI yl, imdazolyl, pyridyl,
SASLI® arbonyl , G “al kyl car bonyl , N(R

m&mﬁﬁm)lcak cmnpound:uof thel inyeolkgre aaydss Proviged il aqy form suitable
for the, Mieﬁ?lbﬁ%fhmnéﬁéiﬁfn‘ &y gaﬁreyﬁoﬁ%k?r?éh%e I[iwharmfaceu’ucally (i.e.
homopi per I'carbonyl,” pi per azi car bonyl
4- (C 1-4al kyl)-pi perazrn-1 -yl carbonyl,
nDrpholln 1-yl carbonyl, thionorpholin- 1 -yl car bonyl ;
(4 2) XIS NR2 vvhereln R2|s hydrogen Ci-ioalkyl,




10

15

20

25

30

35

( (R N-carbonyl, G "al kyl oxy, d - al kylthio,

C -eal kyl sul fonyl. Further enbodi nents of the present
wonenksmn are those conpounds of forrmula (T) BCTARYV06/052732

the subgroups of conpounds of formula (1) specified

herein, wherein: (6) R4 is jpydrogen or Ctal kyl; or

wherein (6-a) R4 is hydrogen Furt her errbodl ments of

phy3|oI%B§?:aﬁ\?)ea}ﬁf§p(’g¢6]§%§\t§8 E% g&og?r% %ﬁ% HI}'%IQ:ompound

for
of the invgntigfeci fi ed herein, vvherel n: (7) each R5a RL , Rsc,
RsmplBs ®f aﬂélm%féeuvnaéi@p@db@ fatilé/ad@imydammamé Q"tﬁbl.kblimltatlon

e S A AAIGH oT  Bthbdodorves
from hydtéthideidladidiZhe hydrobegmitiecderived froﬁSbydrBBmmIBFad:;d eenifnate

denved§5§gn nﬂ{g(ggg gsﬁﬁ'&t é%aﬁlgﬁé glgﬂg&%g? gﬁgﬁ% ?hebﬁhc?s"bﬁgte
derivedHyam @gesplmnctatml thersulphatenderived ftcrm Splpélg@ﬁ BCldn Um‘prmate
denved"’\’chm féA%e aE? fdé‘n?étp"ﬂjo% ?ééhcodmdﬂ‘ We QEor‘ié’té derived from

oups O mpounds O Specl Tl

aconm%@‘l‘f'gd the aﬁﬁ‘éﬁb@ﬁwder(\@d frgmiagcerbig agid, h 3 zgnqﬁgg@nate derived
from b&&eﬂ@lbb{dxﬂéhmdpﬁd 19drizdiate deed fRdrpbengbio-atid) the cinnamate

derlvedg‘g%{p ;gi;{?&%r i g Iﬁgpaﬁerpqrgt}glpferwgp gni%n ¥|h'lc4ac§;ﬁi the P@bﬁn%d?%ved from

embonic aid the endiftRtecddRbed)fronteabkinicagid, the furobiale dedivgd from fumaric

acid, th%@%%h%&?dénﬁd&r@ﬂ%@%%@aéidb e Cﬁl%cfd?atg)deﬁ@eéi from glycolic acid, the

lactate gefiead inorn lactig acidyihe mﬂleateaeywed fr@ﬂb?f@i@hc agid, theqnalopate

derived ﬁ&ﬁﬁﬁélgﬁ’ Btdcld %‘i@nﬁ%@é@@ﬂeﬂe@r&ﬁ'm&)dehc@dtﬁ the
e ent i.nvention

metharkayhOaTEe SArEE TR BeEhgna SN oo Biidage 3:supnonate

derived-fomaiaptaierie-2auipHonid d9id sthe phttistate dariged fromhphibialic adid, the

sallcqu?é d \réq%oﬁéwt%‘ﬁcﬂ@ 0%0%”’[@? Séleqsﬂ(é P&ﬁ\(egﬂg rﬁ%%lrﬁflc akfly, e Kéarate
denvednfyomm@ad@ |the §9c@ma1agierwed ;fr@nogwclmeamdl, the: taetrate derived
from taﬂgﬁe Qbﬂgs lﬁ]bﬁéﬁé’[& deRvEd ?rbﬁﬂp-@élﬁeﬁé] §§I9hon|c acid, and the

ike. SUchrRUE TR 129 fqnzs\emhyaprépédti’rééan g destRe i fie art
Olfer deids su:‘chhﬁ daxahmafcidi whichpinaly motlbe ebnsidered prdirmalkceutically

acceptfBp gy B sl e kPeritohin sard BSTESY Herofiides Y dppaining
chemical cdmgbtirad &fithe lmrermm and ifsyphannageuiinally peceptableyacidaddition
sait, radical (a-6); (10-b) R10 is pyrimdyl, pyrimdinyl or

a radical (a-6); (10-c) RlOlsaradlcaI (a-6), Still
Geaeplespbrharsaceusicaliy éC‘EﬁFéﬁéﬁthtW%ﬁ"EﬁPfa‘F Eherisal

comp oﬁﬁﬂﬂﬂlﬂﬁ@ﬁl\/éfntlﬁﬁrmlhée(\lﬁth@ﬂ imAitatin, the sedinen, Qhéfpocéssmm the

caIC|u r%&r?@éad, e z%f@ aliggmﬂil,l];ﬁ ecﬁg ﬁvlﬁr'nn the cﬁollne the lysine,
and th@an&ﬁbhmhcsalhamd thedikd, ofialchepical@ompdlnd okihesinisenijon

conaF S RSB s SRBSE iy b ey ey e

knownandugedaribédripithe @til -a) R11 is aryl, aryl C| 4a| kyI
Ef{lf%é?ntgxla& ISClﬂ(IQﬁpdrll Yk@*dﬂl&lﬂr y bf N-containing compounds are

oxycar .

also caftemg atad i@l m@rma&ﬁuypallwqqmb'%%r Prafarrgg ‘onium sgifs”

includdite AfkyBéaium Qilts4%éb&@l@éh@ﬂbhluﬁsaﬂé&%m kylalkyl-onium
hydroxyCi - 4al kyl or pyridyl.Still other enbodi nents of

salts.  he present invention are those conpounds of fornula

Exanplesiof/pres of ipeodruigdioomp of tie chemamah dempoundrofithe invention
incl udegggg%sﬁs' cg#a%ﬂt&zﬁﬁé &Qu&@ g\" @qutﬁé’t@ﬂc&lgcé&d%dfo%é invention

include pompoGads arddified aybdemy!)loresneacb‘(@lDcﬁeﬂwﬂaﬂbdﬁ(gyoupsm the
paron R, 5 30 ST b S f b v

ox0, -NR 5aR5b; or when in radical (a- 2) two R12
radi cal s are present both independently are Cral kyl,
spi ro™al kanedi yl di oxy) or spiro(di G -4al kyl oxy); and
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Furt her enbodi nents of the present invention are those
conpounds of fornula (I) or any of the subgroups of
woanpaesms of formula (1) specified herein, PCT/EP2005/052732
wherein: (21) aryl is phenyl optionally substituted
with one or nore substituerds each individually
sel ected fromthe group consisting of C - alkyl,
~ y "o .
a hycrogy kB or & BRfino Srbls ElefpisRor Yutanlcragiiies are esters or
amidessubstituents each independently sel ected from

“aﬂ\é«moatl Ebit bt&ﬁdbf tﬁdﬂﬂ{érﬁiaﬁ rﬁ'tay b@iprEWUthQﬁ dissoluble or
. enodl Nent S resent | nventi on a oS e
indissoltiie stz logeihes with 3 PhpmgrewialyacerBlabin SPYERL Sugh as water,
ethanol¢ AR ake ke dbiskolutis foris) mapedsd inethdechydrateddoemsi such as the
mononigile, 5 gherdh, HeRBi e 88 oyt BhRyarate, ana e
like. In generabaherdissadebleiforing ase sbngidarer padivplent énindjssoluble forms
for the éﬁ@%‘ﬂsbs%fftﬁig'?ﬁ\??ﬁ'oﬂfoulo consi sting of nitrogen, oxygen

nd su an

fur, erein the remaining ring nenbers are
carbon atons; and, where possible, any nitrogen ring

Steric |186fees may optionally be su_bstit_ut ed with Ctal kyl; any

1 wa e Amargcod Tioig S epLncg et Pt e Rompoynds of the
presen’smbiehﬁdamerrHy ecmtailu:\tc&rltbkblr mnt:e lrmt\irgr cemiers midfstlmhgum cc;]mlpounds

I O i : : no, tri r t ,

exist '"&@E@g‘%ﬁé’é@‘?‘&nﬁo-yor dia(?: alcig‘lja ' nlo, lrjn(;ngfr.eor.y

kP exarapley theaaenBeR0ds ok Hie Presesh lyepHign may gXist in cis or trans
configurfE S tﬁ\féﬂfﬂgsWh,miQturéQ !thdﬂe@ﬁ.yilii.@l[ o of thesubbiiuentsRYR’,

- ei n :0r eqoi ng i sQ ' .

R, EERES AR RSk a5 iy Yo AR e s
configuraiemyaiativey to eaok another ¢éy. Rraladivelty R, onRiaelatiye fo R°).
cxamel GERERGhpbSPILAH Hant Sdflethn-SRBATOe ge.
dimethylrpiperazing Herivativesn dbpdnvemianyinghidesalopighrisgmeys and any
mixturestPetddrih@ ddingtrBcémidiRipkiutaent sel ected from the group

consi sting of Calk I, C2-6alkenyl, .-7CX{:I oal k))/l .

Npaos), T g1aid! Cmabaiinds ok e Bpsit inveNfior fal exist as
enantidrhéfd inqrp amd i)l forry dsanglCas intrdenyit fornysa (i) CThe absgrnates of

. - i C iAalk - ' . |
inoso A% S A i LHRERE e AR kB e
presenpinvealiph, oxazolyl, thiazolyl, imdazolyl, isoxazolyl,
TSI Hoty YA PR Bt dephthing racomic
mixturegni nocar bonyl , Ci - 4al kyl oxycar bonyl , nono- or

Riacemid fird dTba AsssIhed to the opatdritipbes by, krown methods

anct e O g oo s Sl e B g opcay
active acidxandlipbratingthbioptichlly actve aming tompoadd &wdrgatment with a

i I : | an ' :
vase. AR HiThie 5 sb A ictodBh 10 %n TR R0 Besos
upon chramatograpiweon aaroptical abldasemedivp dRaremisicompounds qfithe present
inventi8h cai%nd b%%sﬁH@@riﬁfb%eﬁfo& SHIvSIY, ol @1 By Fdctidnal
e iy it e e
exampl@t 2 is pyridyl or pyrimdinyl;(23-b) Het2 is pyridyl.

R ica R S o AU A B Fobied oy e
formatiopngiaiasteradméde amides By repetinnd ofettieloheatical camepainds of the

24 . 1S . © (240 i . . i
present fierfioodyih pf selEAlagie Spated SIS BRRF SR Uil
derived Trono (+)eory(-opharydalening; ¢tper &) pbenyglysine, &) eo-hgarmphanic acid

(T) specified herein, wherein: (25) pis 1, 2, 3

(25-a) qis 1, 2; (25-b) qis | . Further enbodi nents

of the present invention are those conpounds of

formula (T) or any of the subgroups of conpounds of

formula (T) specified herein, wherein: (26) mis 1-8;
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spiro(di G _4al kyl oxy), -NR 5eR5h ; (28-a) R20 is

hydr ogen, hydroxy, -NR 5gR5h ; (28-a) R20 is hydrogen,
wayparsa2y07C - 4al kyl ; or (28-a) R20 i s hydr ogenPCEEP2(96/052732

enbodi nents of the present invention are those

conpounds of formula (I) organy of the subgroups of

conpounds of fornula (1) specified herein, wherein:

or by th%%%}rg?ﬁﬁg o dfé%fﬂ%ﬁreagge%%%@ﬁtéssb@ﬁé&%%f t@e“c%'ehﬁbalor

COMpOU pf:tj@pne@emhnrkyﬁnt%wfatarhemﬁllvcﬁqws qswpmrmﬁtﬁw the like.
Mdlﬁéh@l'lﬂé{hod%qﬁpﬂidoﬁsbﬂﬁl the optiddrlidonmérs eﬂien&fo’ﬂm imythe art.

Such eyt ioeia cRp esabes F)a.fa;v'rfeghfo@&’?ﬁé& Rdifige S

“Enaniiomeirs) Ragém Jésoendﬂefgdlutumsd JahnWileyl amd8ons; Ngw York (1981).

Lgal .. ' I
QBB 5onPoBR sehdfo BRI ol ofticR HBH sbiring
materia®.”al kyl , or R5g and R5h together with the nitrogen to
whi ch they attached forma pyrrolidinyl, piperidinyl,
honopi peri dinyl, norfolinyl, piperazinyl or
Labelled ComWppUNOSi per azi nyl radical ; (29-b) R5g or R5h
Tl earipdendsofithe hw@hﬂgﬁ @y b6iLsadki theit labetlet@ramiabelled

form. BB BB g e FRGA o Y ok btoms

replacedisy an ratmmamngran atomhid masalooveassesumbet diffesenifron theatomic
mass O\Mg@:% BSPBEUQI 3) f&ﬁnd |f\ n‘él'tﬁr@ fthé |Q€élhﬁ¢ WlIPQH&KI cas

I abl'es are present, each of
quantltam%deteﬂlpamf(@@lct@@mnawéd any of the meani ngs gi ven in

’g@g Iétl%gfelﬁ' ﬁmmaﬁgﬁgg%g%g peansathl &8s dldgpbstlc tools,
radio trRggr et Forutarind Fasa i vnoussegnestmelnodrertid ©fr vivo

receptd’i'am giny. of the neanings listed in the restrictions

tﬁ%%&t gf’ﬁ'r%gnpn'ﬂ% ﬁa' F?f%fﬁ)ﬁ%ﬁ%gmﬂ goﬂ{a(?H%iaP e@t gne ra radio-

nuclidesasadabelp Positiardemitting eadienuelidesaredll @&f@l@@t@gdghugagﬁ In the
contex’f &r ﬂ%' v%ﬁogj@rﬁoh&;h@% is PréReably ‘*sblé&e(ﬁ %bm élr‘l‘éé(f,ﬂu’cenum) *H

Sl restriction (27
(t”t'um&aongouﬁ:ds heréaft‘é?“%rg referred to as conpounds of

Tﬁé Hhyaical rr@thc;d\gt?tdfvg?ﬁdomeqabenéd omearfdae poagentimeention
oy 5 86 BFLE018L B cbodoud BT G Pt oegig

Computéx Toomagraphy (SRECTI Maghetic Respnarce Spectraseopyt MMREY
Magnefit ﬁe%g;ﬁang{ﬁ%\%@rﬁfl’( gng&‘@ﬁ:rﬁ;S&ea%(@fx ?ﬁﬁﬁ%@?&ﬁﬁf (CAT),

nore I n partl Ccu
or combingtionadeere®fi ng nunbers 7, 9, 10, 12, 17, 20, 25-28,
30, 32, 33-37, 43. Conpounds of particular interest

ar €, .
Methods gf Rreparatian; hy| - 1- (6- net hyl - pyri di n- 3-yl ) - 2- oxo0- 2, 5
THe fthenticallddrpyourds: of tAe 2avdntinsiainay Decprepared by iconventional

ool G S ERTMUE 8L ks SRR B o

starting nadeGalsdooti® p@ca§$eq3§ie$arlhect§n>ih¢ Eesentapplication ane snown or
o ) ) O ot
chemiaglsyi hydr o- | H pyri do - i ndol e-3-carbonitrile.

Rayd bse béHdbLﬂﬁHfoQhé ﬂﬂ/e‘hﬂﬁﬁ @andse asrverted to another compound of
ridi.n t hyl - 2- oxo- 2, 5-di hydro- I H

the invgplisugpMessaNaRIBNaL Bethalson {1 (e
Fhakindyprotiuct ofthbyreactiordadeddribed herein may be isolated by

2- i di n-6-vyl )-2-ax0-2 5-dj -
co nver[tlgn%l B%c{qu%qbes, fyé atpé%ﬁf'%tiﬁp N AL Siord, didhibkiER;
chromatolykaphy, eltc.( 6- net hyl - pyri di n- 3-yl ) - 2- oxo- 2, 5- di hydr o- |
H pyrido[ 3, 2-b]i ndol e-3- carbonitrile. Oher conpounds
of interest conprise the above conpounds of particul ar
interest or particularly preferred conpounds and the
salts and possi ble stereoisoners therof; or the above
conpounds of interest or particularly preferred
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i nvention or any subgroup thereof may be used as a
nmedi ci ne agai nst the abovenenti oned di seases or in the
wonrophygsaxi s thereof, or used in a nmethod of tPeaERrRRNGE/052732
of the above-nentioned di seases or in the prophyl axis
thereof. Said use as a nmediqgi ne or nethod of treatnment
conprises the systemc admnistration to H V-infected

Blologﬁmjﬁﬁi\ﬁ i nparticular human patl ents, of an am)unt of
outrYd of formula (1) o

ngowgs@f the ipMamian roay bsrtﬂﬂes%lr §he‘re$l?'BthP\}@h'PH reygtake of
the moﬁbaﬂmésadd;;sarﬂrnet hepddrenalind ahdl@efstBain mmapm@ 64. such

as desiilt 1 Wb EERAE mekdabel e O BSR BEnl NS5 T 83 lkhese tosts

the corhpourd obithe swbglion s wrislwédlusen‘miefonﬁrwh‘raamm pfevantion or

aIIewatiB?ﬁ%F?ﬁ%tas%fscgf z{lbns%%erp&féfs&ﬁa.ﬁ&n of Eaerﬁ%}ﬂ?ﬁalo rﬁ;hmr\,)g a human,

I on or Sease assoCl a
which dia¢asa,idisorden oan@nd@onasr@nonswetognb@etmn phweneamtine

neuro’u‘“a?i%Fhﬁ?t(ﬁ)cﬂsretL hstakte n téﬁﬁt%fﬁ%ﬁéiu@% ydtepful a (1) or any

ereo e rmnufa re of a_nedi canen

(72 fRPCiAbeMBRGIBeRt, e FRPPPEARES 6F the Inyeption @re &Q"S'F’ﬁ’ed useful
for the Iﬂ@htméhi Pprevertion o dllvidin ofg nootudisoiderdepreseione atypical

depresiigE} BBRirSsHalt srtorivrry R Baine rlpFliepssd JsSich afbinic

disordem bipodar disprietr, bipbkarg disceder, |tmcdat Il aisordeatayslatbymigdisorder,
mood Jg\ﬁgro%fr pﬁeCtB'%gHHé’raﬁnéccﬁ’édf‘ébﬂgﬁlbh ngﬁﬁ}‘ncé Ll'ﬁ’&x%ﬂomogd disorder,

I canent  usef ul

pseudqgiementia. (gansardayneone, eeﬁ%%awehgowp@iss&g@oa@%r@eaawasorder

panic d‘léér’@lei’Whtbut ébor;difr%ﬁa %n%ﬁié@kdért\kmm Eagﬁﬁzfpﬂfbbla agoraphobia
ase.o

without3{6r of B iprdercpanic abiepks meindn iy fomapgjase. attention
deficit hyperactivipt diserderhebesity anxiEly ajerfavalizechagxigtyodisarder, eatmg

oo A B e it i, s

demerweselﬂha:mafmaeaaewcqm@ﬁ inmunedeficienesbsyndioms demﬁg‘ua
complé'i@' 'H\é}h%ﬁa*lé??g%ﬁ%rlﬁgi ﬁ%p dIRGTSPecifit Bfﬁétﬂﬁt Sd@laﬁﬂ%ﬂl& &ést&raumahc

o e eIt b aibuse, ghcalfg abuse,

stress giRGrORT 2ui5usiess figo
nicoting &uise| ouideesefusal alcebef addictiors, atedtalisnk,qrain, chronic pain,

B4 ol e EE G, RISl OL A, B S
tensioniypesheadachen pain assariaiediwiils deprasgian fibcorayaigianarthaifis,
osteoa?ﬂ‘hbfﬁgt ¢RERIn4TB %rtﬁrfltlsa b%?:RE)%W Eelcet BémJ hiditABis Hb‘i/veﬁ 'ﬂ)lém

t here I n"anot her, ‘aspect, he conpoun S

imitable el ayreqlrpnaﬁ, m@ewweﬁlﬂhmﬁdﬂaﬁte&t%w@m $Wd5°me
(PMPSIEbBﬁdstfcﬂ{e PaifAY 8Rid-Mauctd mlurmamy marrbﬁ& hegrapdtegt i on

sympalfieially R0 ned PEI, woamal NEHEIS B ARpie PR Myoritisl pain,
phantongHiimb paiar bolimiay preménsioatesynainorekf Ete luieabpitase syfdrame, post-

traumaij@%ﬁﬂ%% cé@n@tﬁlgpk) ﬂﬁr&ﬂ%h%p%&‘w@oﬂtnﬁn%%f tré§b
mcontlaapce,ungeoupomtﬁmr@@: nactelrmajemmntmen@enﬁem dvgfunctlon
premahﬁ’@ e@zléédl eé?‘bbt‘ﬂ@dnﬁ@u@ é%eEﬁ_ ¥ d¢iskistfotionn pRAhAfupe! Férhak

aV| n reverse transcri

orgasmigiestiess lsamyrtdﬁpra\e, £aiing @i&%%r@ PBQT@@%H@%%{%F’ disorders,
autismiTRitRYE tEehbtilRATEia Pharetlepsy ﬂmst%tftﬂ(mpressmr singkd-induced

brain mﬁgog%-nﬁapﬁgﬁ% gg%%%f ggﬁ{gegc&t %‘iﬂ%ﬁrﬁm l%nf‘%l.gf]ettgs disease. In a

preferr‘éd&imb@dhmentﬁtrmmmpomdsrm? a:cmsmhbrﬁd usefulfet t(;rmdm?aimr?nt
S n being. The conpounds of the
prever}g(&b Oéjnéh\é%% 0?1{]?#0?19‘%%E§Hﬁ30 find use in inhibiting ex

Wiis @t paeqﬂrﬁsoummaiat&mwabla\sw’rabﬁﬁeaagﬁ of thenactiveposed
pharmhe?]ﬂf{!) | ifdzBafent gﬂpl)% %ﬁtﬁﬁi) ﬁ@?ﬁ.’%"tﬂﬁ%b&ﬁ% Bzﬁé dBbut 1000 mg

V present In a
contains or is suspected to contain or be exposed to
HTV. Particul ar reaction procedures to nake the

present conpounds are described below. In the




10

15

20

25

30

35

and wherein the group - NRaRb are certain radicals

anongst R15 such as -NR 16aR16b, pyrrolidinyl,
woizpisrizstionyl , honopi peri di nyl, piperazinyl, PCT/EP2005/052732

4- (G -4al kyl ) - pi perazi nyl, norpholinyl, thiono f

hol i nyl, 1-oxot hi onor phol i n,yll ,

1, 1-di oxo-t hi onor phol i nyl, pyrrolyl, oxazolyl,

API pef Bégzrﬂ%ﬁ/% préfé‘?rgé‘ﬁ‘? Ifr>6|m ab?@?‘ﬂ?fﬂ Xl!)?ut' 50 H'igaKP' ?%r day, most

preferreétqf ér@m ghouiz3Q Kdalacamt (¢ mg, AP bPeY) é/as( a{éﬁpr\d@n (hawever, upon

the exa? %dﬂ@oﬁéﬂ’mﬁﬁsﬁéﬁ)ﬁ Qﬁ@ﬁjﬂrnm \hﬁk:ﬁﬁpl@%‘drﬁﬁnﬁéﬁéﬂ #%e indication

concBig 10 SLaha el ok SEEY SOA b s e, anc

furtherwhé phreferanuoeugavats expaném:er ebthegshystiam pr veterinasia6lin ehéjge.

BB S B RO B g o
m|cromaiarean¢mlmlalr rengeyiieaoi frwma)elew i tscaketvlt el. i nt o
conmpounds of fornula (1-e-1) wherein -NR aR is as

specified above by an appropriate alcohol (COH) to
Phamﬁycetﬁﬂmmm on reaction. The al cohol group may

hﬁgﬁ&h&éﬁ é??@cﬂ thb nweritivint prolRicsatfven 9h€frﬂ§@elﬁltﬁhl composntlons
subseguen

compriingcs HirbetiSall GTRsHVe afnstn ZTHEF chb Bl Saprasrd of the

inventionnverted to an am ne bond by a M tsonobu-type

Vﬁﬁ\ﬁr} %%ﬂeHﬁé;ﬂ Q:o%cﬁfrﬂpbﬁﬂ[a*?ﬁ?éfr{tﬂneﬂor LSk R 8hpy may be

Ine rea

admlmetqre@pﬂ ﬂwﬁoamdaf tbarranc@heaw@ak@mun%w@re&%m introduce the

active fr@‘é&bﬁf‘ dfdt'bhatlﬁ‘ﬁ'l FHEOPRY b ﬁhgsfl]blgglchglfagclbg?ebg@bélt nad
pharm G PAL R OPS (B RS ST SIS BREER SRS SRisents, cariers,

buffers; @Il‘fnénltlsdan(iﬁor ottigr oustomary pidrmacedttical amklhmrldsgl dr ogen.

\w ?%Fgfeﬁgéﬁélg&?ﬁﬁ%?t BHSJ‘E'\%HF%\ gkﬁﬁdé PR&rn%@eJtﬁ:ﬁFE&ﬂposutlons

comprising/ibesihemicabeamnpausd oﬁtrw@lnwaathmrea geaanagruically acceptable
salt or Meh?l&f\%)‘therrééF %ggé"thépwﬁHtcﬁierbrafﬂo%)BKéﬁﬁaééﬂtmﬁ]ly aEB@ptable

I s react an. amne to

carriers ol QpLONaly 29t hat ATBPEWEsANAIOr PR Acli HGTUGRE: Erown and
used i GNEER. Tﬁéeamfg)tmdst ¢ ¢ écvemétﬂe(m theJenserofdetny bempatible
(0)
5P

win 1 e bl T3 AT oA FRER 8 B oot

Carbaceutizat aﬂnposmoramofetpe sriveationmaypd those|saitalble for oral, rectal,

f
bronch?él{ﬁ%ﬁ dﬁlﬂ?@ﬁ@”’tﬁéﬁ?@%ﬂﬂ{@ blfc%f%ﬂé%slé]%}n%ﬂb%{ F‘rt'aﬁg(%'rﬂa‘? vaginal
or parentgraRinciudiag cHianenta; subsytaneops, iftramusGylap ynipaperignesl,
intraveRBus, SAPAS thriAl tlﬁtrééérébﬂﬁi fiﬁﬂrétmm |ﬁj@gﬁt§¥% @rolﬁfmm@mﬂﬁlsﬁétlon or
i
those 3 SubeblE 5 aqmisiiah Sy SHEARESH o B BHoR, inpiudipg powcers

and liquitesierosol Bdministration, oF by sustainestreledsle systami. Suitable examples of

sustal%%rg&@ggggﬁ{%r@ ﬁ&@gg#‘é&hﬁ%‘ﬁ ﬁ%}@s?@nghﬁtﬂrobﬂoﬁlﬁ%olymers

containingrtheatoropounst @frthennvemtnon,ewlrucb seatdeesomay ben fem ef shaped

art.(;]egi%h%%ﬁgbfﬁq ﬁ@ﬁsdcl exanpl e sul fonyl am de such as
I m dazo] e. These reactjons ar
é‘ﬁr@?@ﬂ@fé &OUFPMQ afdhe ixenipn: deaathervile A @Rqumgqngl adjuvant,

camerpé}' dl@éni gay BB ibegsiacdd inlode fofmR of gRamiduBiutical dosnpusitons and

ot A 5 B St B G B cpsde,
powdet an petietfomhs,raridligiids in partigalapgguedisngranondaquédorisaiolutions,

susooflols ABHE 4 RO AT 0 Saf By O uso

suppositariek dor retta) dminisixatiom, and stdriés injentable selutions §or parenteral use.

s SFRAATEO B0 ol VR g
that is other than hydrogen or converted into the

correspondi ng am nes (b-5) using a suitable al cohol to
am ne conversion reaction. Conpounds of fornmula (1)
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|atter m xture is heated at reflux and upon cooling an

acid salt of conmpound (X-b) is fornmed which
weubsagsmnt |y is neutralized to the free base. PCT/EP2005/052732

Internmediate (X-b) is oxidized e.g. with a peroxy acid

such mchl oroperbenzoi c aciq@ to product (X-c). The

latter is reacted with acetic anhydride. The resulting

convenﬁB@é‘Li'ﬁg?rgbfénH @Q{gﬁnggié‘fa%@rl] ?ro&fdr@c?l‘% Qﬁtﬁ‘?r tt‘ﬁ)ut 8861t active

compomds:lor rrngiples, @ng sshamnitdosapg owaxgen@mgnbﬁwgqme effective

amount 6f theactives gréulémtdammbnsurat@kwmmh@naed il dbé‘a@ﬁ range to be
e internediates (I X-g) or (X-d) as obtained in the

empioyﬁgew ously described synthesis, or anal ogs, can be
The chetnizal tompodng obiheqiresért- uk\)emnen @ah|beraxiministé¢red in a wide

variety PF %gla? ggagﬁﬁ%l;a'l 8&35‘34;41@ I{t W('er e gngtrjg ﬁ)c{g’nver Iﬁgh %h the art that

the foll@/wng g0 farmsfmay pnmpasg msdﬁew:tme coinpapéenrt, either a chemxcal
compogh@bﬁh%tlh\%h\}\?ﬁ%td Mer% cBGtichil eceemanie! daf df PERIMicaf compound

erein WIis an” appropriate |eaving
of the igyasitien. i n particular Wis halo such as chloro and

Pbpﬁi‘épahﬁg bhérrhé’ddlﬂibal ostighstiddny stcherséal @dmpound of the

presenﬁgﬁgﬂ@%zghgﬁhgg%ﬁ ?%ceggq?rgg rrfjezgaau)( B%Agethﬁﬁ/%& d c?rqlqutc‘d Solid
form prepatdtions includenpowders; tablgts, qilts) capsifies, dagbets, suppositories, and

dispers‘?cﬂé p?%t‘gu %sg A &ﬁ it "Zﬂ' (?ﬂ ¢ Bﬁ%% Qﬁs%ﬁ%hﬂstéﬂé‘é‘é \%lcﬂrrﬁé’)pélso act as

roni c orate est
dnluen@,uﬂayoumm agenis, wieblbzersdubgcwtmusaen@ngﬁgeﬂ : an.dgrs R
presenVdiives Blet dil g?raﬂﬁg ahBiisEHean eAta Iamﬁdnalbhal

R e e A

dividedsagtivelcbmpgmenther |ike pyridine may be added to the

rEBRldS T Y s?mgemgggﬂg@(yequmw aME (| fecBlary
blndlng:@apag:éy irosuitablecproportions anseampraied iy hgﬁbjapemr@ S|ze desired.
B’%% ﬁhd Holdty p‘réf%?éﬂ?&éntﬁ‘lntﬂ‘brﬁ fitk oa{é?ﬂdébd?}t seventy

In turn.c oxi di zed

percenbefs%lﬁ.as%vgﬁemagn@ W %ﬁ%ﬂ@%@ﬁ%@@%&ﬁ&aw‘%@%neﬂum
stearatePtals; %an@l lattiosy) pkotive, dextrird, atarth,aeldting lra@hmruhnmethyﬂmllulose

e X R
“preparatioh” is nsiendatb ieincimiedhe doradation of the agtnve:mrppolqmq with
encapé{(%&mgdrﬁate?iéﬁéseg%@i VPHQlluﬁng%'ﬁl c‘aﬁaillé it Unicithe aQ:tIQ% b bnent with

ounds be transfter
or w1thg@mmg§n§(§gw@yngpd pu,qqsgﬂrger@whmn i thws |pé.=,s§ﬁplatlon wnt |t Similarly,

cachet§ 'éh&ﬂd)iéhbb@%ré'ﬁdtﬂieﬂf H‘abléﬁsf\ﬂpotnmﬁé;fc@pgiﬂésmﬂls cachets, and

ozenals SaAbA s abciol T &bl SPATagaBlar o (L)
€or prspacing isngpesitaries pa vooeltingnuaxyesych e ra mixtineraftiatty acid

avoorfE kol o WiATHORUR £ Rl ERFEDALAPY Rrc

homogeospusiy therein, 89 bmtumngf)rhe\ml mqmog@oelyawastums ten poured

erein

into cog@ Ithyﬁféa %uﬁ%.ealﬁcﬁgécgw lbeggj tﬁ@fﬁmr%%hﬁ tf ormul a

35

r
reassiioneisuiiablg Tobyagina @&waléﬁéaorbmaw Paeriefl a5 pessaries,

tampomb Sréarfis,Fels, %a@tééﬁd@fh@éb@;ﬁ'b?@ Bymtainiiginl sdidition torthé hetive
be converted to the

car.bon rivat, |
lngredlgéf§ g'iv “ﬁ"s'ﬂ QHEX RRARRUAABxyl to ani de
Liquid prepasationstinclade delutloram sﬁspemmum and amulsioas, for example,

wator PRGBS 12 S SEEEa B e

preparations caniy ftgrrmlated aswolulionsin aqmusmolxﬁtbsdeae gb@ol q@’r@n
versa, the esters can be conveted to the free acid by
sui tabl e hydrol ysis procedures, e.g. by hydrolysis in
acidic or basic nedia. Conpounds of formula (J) having
a thionof holinyl group can be oxidized to the
correspondi ng 1-oxot hi onor phol i nyl or
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[3,2-b]indole-3

-carbonitrile,l-(2,8-D nethyl-imdazo[l, 2-a] pyri di n-6-
weR2dosa2smtr hyl - 2- oxo- 2, 5-di hydr o-| H pyri do- PCT/EP2005/052732

[ 3, 2-b]indol e-3-carbonitrile,

| - (6- Chl oro- 5- et hyl - pyri diqg- 3-yl ) - 5- net hyl - 2- oxo- 2, 5-

di hydro-| H pyrido[ 3, 2-b] - indol e-3-carbonitrile, |

T%‘ hﬂ%@ﬁ@rﬂbﬁ% é(gqﬁrc:i.ihﬁﬁg g}li%ép?:sggfr '@ﬁ%ﬁ“{‘?‘f@é” thus be f?mulated
for parent?r@¥ edminigmiionde 8- By ynigctiongfariexample Blys nigcigngrgantinuous
infusiorgavﬁtf:[r'ﬂd?g& 3 é&ritt%ui?.l mt,”%oséabhﬂzmh bhido%}eg_, preéﬁlleld syzringes, small
volume &SR SRIEBRTH porsBiness Sithian afklet! ERelvBiNg- e @ipositons
may fake 8t formé Gsrsesbensinys, isdlutiols ydr)erBulsions ) Silyohgqlrenusiehicles,
o el e LA S Ut g
agents hilternativaly, e aghvedngrediant mayise ingpawgerdorma.cofiained Dy aseptic
isolatioh lof Blerile S6TIROSH tsvagéﬁhi@zatfoh'fﬁ)m BYRIAibh OBr A6IFsHREIEM Wit b iftable

. conprising (a) "ohe or nore conpounds of fornmula Q, or
vehiclec88p 5igHles PyfodersiTes wales keferg &pﬁps of conpounds of

Aqu@@ﬁ@sdlhﬁofnmitﬁbl%@bf b@]gi ufb@ icah llbe @rlapawbycaifﬁcﬂving thdactive

suhgr oups of  compounds. of for - a . .
comporieridh SR < SMa Gaip R Bl pieb i nPRining
agentssasdesitesbmeric forms, prodrugs, esters and netabolites

PRl syt oo O A AL el
dividedaagiiig compppent im water witpriscoes materiaheuchasnatyal g5 gynthetic

gums, &Sl %th%@ﬁl&sb?ﬁod?%-cﬂrbo?ﬁéth%lbémﬂ@sé, ENGYher well known
K- 873, 140, , PRO- 542, SCH 417, 690. TNX- 355, maraviroc

-873

suspendiiid a9efit857) . preferably one or nore fusion

Aigol ihcluded aressulid fasm preparations lirienéed foriconhversioniskieytly before
ot i L b g SRR 2 o,
suspensinnsesadpylisians. Ipaddition taihe-antive componentiich prgparations may
o ey A B R {8 v
dispefaﬂ@tsert@ﬁ'f‘%ft‘gﬁs)s,f’? “&W?Q@‘%Mﬂ; tgfd&gr FLT),

Ebv‘lcoiiidaﬂl bdﬁngiét&iﬂdn 18 thetdgidermisdhe chbinjcab sempobund bethe invention

nucl epsi de s, such_as fqr.exa , .
may b igfonBies s Shirhey . Gaf pribudi ot » (Eggsriiatpatcn, Qigyments

and cratnsl mayy far exaibpla) be fopmiaetdmwilty amaquesus on oily)base with the

. | .ali f . ai i .

addltIOl? Rgég:%ﬁg@ ﬂ%ﬁ%vﬁé}ldz{% #;:%Er%q a@éﬁé&f_l léétﬂgiﬁgﬁa)g ge fc%r?u.lated with an

aqueous@igiivdaseiand wibifbgenershalse cogiait 80¢ pf mgre elmisiiving agents,

stabilisfHgSatind  disgesiRg abentsps@smiring/agenits] thickening dgent, ov tolouring
disoproxi|l fumarate; (1v)one or nore NNRTlIs such as,

agentst or exanpl e, nevirapine, delavirdine, efvirenz, 8 and
QobhpoBitions (suitable dgr topical administaion TEMmputh include lozenges

A-[[A- [T d-(2- ) - :
comprigniifs b e A8 ALURREL e sualty suprose, and acaga or tragacanth
pastilles TaoRTBing thrzrve ingrediapi inian inert prsa sael as getatinEng) glycerine or
soostiyio e g PIRNG Vi gt e i
cammers561390), cal anolide A SJ-3366, TSAO, 4"-deami nated

Soffionddt alspdniéibaet applibll di#adiR; tothe Pashledawhy Yy eoaverntional

moans Bk Syaa 1R i S B BBy e S Hflanpmay be provided i
single ormukivdasefermDPC083, cal anolide A; (v) one or nore

rof. 1 nhi.hj f Viel,
BERER T B Y R v’ B8R BB AR an aooso
formulatiomdin ivehittothe astive ingredient isaravidegima presssiised pack with a suitable
popol} 10048 EHhpr Ol (cropky B RGN ane
ti pranavir, AGL776, nozenavir, DWP- 323, GS3333,
KNI - 413, KNI -272, L754394, L756425, LG 71350,
PD161374, PD173606, PD177298, PD178390, PD178392, PNU

APNA N ———. mee A NSNS
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or animal oils, such as sunflower oil or cod |iver

oil. Suitable solvents for aqueous or al coholic
weabostizens are water, ethanol, sugar sol uti onsPCOMEP2005/052732

m xtures thereof. Polyethylene glycols and

pol ypropyl ene glycols are ghso useful as forner

auxiliaries for other adm nistration forns. For

tnchlorc?ﬂ‘ﬂn'%?é’r’n@ﬂ‘\%ﬂl%S?P@chlaf‘d@\’ﬁf‘u%h@etﬂg ’Uba?ﬁéﬁhio%&e BPSth@FEuNéble gas.

nF tances cust
The aefase} @Ry coNveRiaNtiLalse capia 2 éua‘acf@ﬁﬁmh a%lesityp. Tfaﬁ ﬁﬁ%@ of drug

may be%aﬁnbu@d b??ro\ﬁélﬁn bf@h@&iérédﬂiél’vé‘)' ution, sus penSI on,

ﬁ@%ﬁﬁ |quf)2 Uet%ea@ﬁbﬁ%pg Fgnggé%i?Jﬂ ﬁ’@&o 3 cﬁl)powder for

examplexxapgder rhixroftifecqrnpdured incanswitable pewtleobase sucrm‘asslaolnse starch,

starch %?%ﬂv@%#% as %r@%ﬁ%ﬁm&@%ﬁ %’-h aé«? bgﬁ&ﬁﬁg:lyﬁvhdone (PVP).
Convememﬂamje pawdsp sacler wil fpemragel in hhcada$al icemityalThe pavler
compos°iﬁ6 Irb°e ﬁr‘é%@nt%ﬁ iPLHE 8§§‘e R{]rrﬂ‘ﬁf‘ Bkérﬁ?léuﬁ'dégs&% or Bértridges of,

erntlve m xt ures e various solvy
e.g., geltin; pphlister mkﬁémnéwmbr he RoMder sray ke admitistered Bygneans of an

inhaleradm ni stration in the formof aerosols or sprays are,

oA R 3 T T B oo
mtrana‘sailoenaiﬁsﬁlomal the dcompounidawihgesetally diavg aesmdbpaﬂbble size for
exampl%%f\fﬁé' dee? %fg rﬁ? fo‘?nts'@'@s %hcﬂ‘% e&%rhcl@ rs, i) %Bé %%té?rfned 1 by means

can al so
known mﬁarbMewmﬁbnmcr@nmﬂoahar maceutical auxiliaries

W’rféh desifed! Eéﬁwbéﬁfléms aaapted id give fRthinédRiléaseasfih@active
E a )?A ant Such a preparationcustonarily
'”gred'%@rm%Y §GE'EF@° i ve conpound in a concentration from
The pharmataiticalpréparatibAdare preferabiycinlumit dosage forms. In such form,

o proB BB BR Vi ekt 15 ng B At

active esmpaenenil EheQinit dossiger form eanihsa pa@kqgeﬂ nreawgtlon,tth@ #ackage
contalrﬁ’rﬁ; &Q&%’Pér gdaMits'd? p r&t}’orpsucﬁ ’as acﬂag‘é/d?{a%%tddpﬁle@rand

I'vati ves, ts such as alc

powdesgdl W%PBQ@PPH@SS'NSGHE?‘% Yyt 08 toim gag g3 %W%ofa@ﬂecache’f
or lozeA§EMSSIT) &P thfanbetﬁwa@pfdp)nat@ nuhmerrataw bftakse in packaged form.

ToHRE ot (rites el afrTiRdlosrhd o R RN iravengt nas

administrationandcoritinuous infiusion akd prezﬂemed oompemtlomsncr eased
PaHREr 88 chi tte}‘;hn(agi%%s fo?ﬁr%l Huﬂ§tr§{|§n ﬁ'faé;lgb found

or et ers an mxe
in the latﬂs%@@hytl Eemgig_ar_f@iw!éggw g@ Byb hing Co.,

Eastor, [Fa)anhydr ogl ucose units of the cyclodextrin are

st s o el R o i
amelioratels ma)@m;ﬁah'is)dc copditibh CTiherapgulio/efficagyearid/loxicity, e.g. EDsp and

LDsp, ng%/%g §%’1%gr?1ﬁ'ié @%%H%@W&olggﬁ%%u@@ﬂ%& cultures or

experirgenighanipials: ditteclose, rafie be rahhet;amcyand t@uc effects is the

therapé\.ﬁt‘i%h&é%&ﬁtg gﬁ}yﬁ Jgé&ééég ?)P he ragcr) tLIDSQIED;,QI Pharmaceutical
COFnPOé'élfJB%lewblﬂﬁa*@fﬂﬁé'wpevt'%'aﬂ%‘%%/é{%ﬂ Qs’p
%eaidsélaamh@wé@w@t obéduryé berb&i'éfuwlbajuéted to the age, weight and

coi, e b e SR o5l B84 g, cosooe

form ametdyimeneandtheleslt Gesliod; tihg!thd et dosage should of course be
2- r CD, 2-hydroxyethyl -g-CD,
determg‘ne% % ngrg CD and (2-car boxynet hoxyf)@gecgoyl - i
Frhelctaaldasageatapendsaon thenyaitox apd @eyerityo sease being
Y BY titrAtion of
veated, &SR 1 BacHAI0N 8 SEC R iy 5y st v
groups are etherified with different groups such as,
for exanple, hydroxy-propyl and hydroxyethyl. An
interesting way of fornulating the present conpounds
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adm nistered in the formof an individual dose, or

divided into several, e.g. two, three, or four,
wonadisvizsiwal doses. Exanpl es The fol | owi ng exanpPes$/EP2005/052732

illustrate the preparation of the conpounds of formula

(1) and their intermedi atesygas well as their

phar macol ogi cal properties. These should not be

the doé%ﬁ/ésl'd ﬂ'\%SPa:Iﬁc@a" bﬁbﬁrﬂ%ia?l%?g fttlji\g u‘?\fé?ﬁfg)n% drB? &%?rﬁ?ﬂésured

therapeic efi%ctoH@yqum ChviS Rresenty 90m§mg@@dhebpla@mﬁﬁuﬂcal
compoﬁmbhg lb@hﬁalﬁith’ff festhiabout 0. 11ﬁ>5atb’61!t 50Pmg dhactivg ingredidnt per

o, bt P o e TR s, g e Al of from

about pto abount 1t niy tare poitablei forthexapentid reéftndntsqui v., 0. 330

EEL} dac‘c]“?e \?\Ezgrled?égg nggay‘ B% atdhﬂmsij&feﬁ%n %\Rggdpss[\éverﬁ dfb%@s:ﬂar day. A
satisfaclony eesmm@n fip cedairdagiancesabe @btrjned at ardosagetas lowas 0.1
ugrkg iG2 %%nn‘taPéflgd% #quﬁé u Hﬂﬁﬁ‘t o tﬁésdéfg%ngF gé |§Erés@htly considered

due was

ori
to be a@pegﬂemlggnan@naﬂ&)%s Qi PrefREred rangag age fom about 0.1

ng/kg tbrHstsut W@smgrkgidayi.v.naMd fenfabloab N ggrikg & gtsbutm 00a®dtkg/day p.o.
affording intermediate b (24.8g, yield = 92% purity

(LCO = 90% . The crude product was used w t hout
Methoﬂsrofh'Eheqamn fication in the next step.To a mixture of

Irpéﬁét'ﬁ'ég 'agﬁrétg(h(aq @@rﬁldﬁgdd'gv@‘és@ Enétﬂo@ ?cﬂ‘?lﬂ@ 'traéalﬁi%n’m Prevention

or alleyiation gfaidjsease oua digsirdersar @ cgndien afyaliving eaimalbody,
includiRy & mhbﬁfWﬁR;h(ﬁséébé \disordeP 8P coRditioh Is Fe ns'%Gto lnhlbmon of

monoeit AeteB RS IteF FsPIAKCL B Pl bt Syt Whioh
method eaMprsesmdmlumewva;tmumEd livimgoarviatat body,aﬂchud)ng dhiman, in

need 5B5F BhIGHEV8 Bol g B Skt bhl L bhdhy BFfhe oAty L

iiis akpeesasit gentenplated thai suitable dﬁsagerrénga% are 0.1to 1000
mllllgré?ﬁé‘ﬂﬁﬂy?‘t ﬁﬂ-506frﬁmfg‘i|éﬂ1§ ddilyChAB ‘@sﬁb&a‘ﬂy @y 06 bhn(lb@ms adily,

cru oduct wa use e neX
dependdsit a8 uial pEEL e FeebIBde BT ARS8, g Gadnoh
admlméte?édJ thedndicatiostdwartwHich3fe adninistfationiix direetada the subject

invonvedf G e bolf weidhy e né sORT uisat BREHiTbt i, prgrerence and

experienteiehihe(dlyGiciap canvdierinapiandnetharge.a dry resi due.
Crystallization fromethanol (400 m) gave crude
internmediate d (31.0 g, purity (LO = 90%.
Recrystallization in ethanol (300 m) afforded d [C
Papanmi cael , G Qugui ner EXAMPBRESJuUiI gnon, G Dupas
Tetrahedron 2001, 57, 5385-5391] as brown crystals
(29.4 g, yield = 50% purity (LC) > 98% . To cool ed
The @ventipn Rvarihédillobirated wittdeéetedce fordhedolidwing lexamples, which

oo o EEERATS 5 B i g 8 3sPBhr b it o
a solution of d (0.080 nol, 15.0 g) in DVF (160 m)
Geherdr o RRELBAS iMVRAR h$ i@r?é‘iti’lfeer nf bOWESnicidRsWere

to roomtenperature ove The reéaction m xture

performad Unegr @&rqgﬁrban%m\m&mv% SP|VP@F§ Nignasiiim,suiphale veas used

as dryuﬁgraageﬁt i enwBFlep-pidcetiareand selvehidwele évapdratéddinder

washed with water. The precipitate was dried for

reduce%prﬁgay@ in open air, affording intermediate e as a
brown powder (6.10 g, yield = 35% purity (LC) = 95%.
A mxture of internediate e (0.005 nol, 1.13 g), Pd/C
catalyst (10% 0.50 g ) and triethylamne (6.8 equiv.,
0.036 nmol, 3.60 g) in THF (200 mM) was hydrogenated at
at nospheric pressure for 2 hours. The catal yst was
renmoved by filtration. The filtrate was evaporated to
give f as a brown powder (0.88g, yield = 92% purity
(LG > 95% . To a mxture of internediate f (0.005
rml O 880 g) and et hanol (5 m) was added

o o o R o - P I 1
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dry residue. The residue was mxed wth
di chl or onet hane and washed with water. The organic
wohesa2s@ms dried (MgSO ), filtered and evapor aPet/ERZ®SNS2732

reduced pressure affording conpound 7 (1.1 1 g, yield

= 98% purity(LC) > 959 . anple 6 To a m xture of

conpound 7 (1.0 nmol, 0. 34 g in THF (10 m) was added
MethoBCAassi um tert-butoxide (1.55 equiv., 1.55 mml 0.17

B) and et hanethiol (1.60 equivVv 1.60 rmol 99
(£)1-@AcDiRhlorenphienyiletra s-%@methﬂ-emmzmamaa? aﬁ&sa"
A mixti@ ofSréresip 5- dﬁnéth?l@ﬁie@ﬂzmef(ho T‘sstrhﬁhdr qL@r@nﬁ@-aat-ummoro-

penzefih (25 o R BioROB g 7783 Aol qlﬁbc&fc tfyhd) 3%

dioxaneqdD0. ml)lrvefi)simmj at @fiRdpr ad Waier (100 ml)éwaasaddedttedhe
mrxtur@tTﬂ@ 8‘1 a%eédr%%%é&\?/ﬁh fd‘i’éth?/ﬁé’ﬂwg? g 1'?)%3‘[@ Cﬁgr?ma%)graphy on

reac was €

silica gai ugtiumethan@ dleblpmeﬂrmerﬁmbdow anaiania ¢ 888t Hagaye the title
compo@rﬂﬁ }’\% gﬁ‘l W@t ?ﬁe gégr%g?gtﬂgrﬂb%mﬁ og%?né’d b§&ddition of a

duethyra“%ggapq reehgRO i utey(O} LSRN B oA ks MRy 200-211°C.

col utm chr omat ogr aphy (silica gel, eluent: 1% net hanol

1-(3,4-DicHigrBL R eRp ans) 5-Bietty ?eﬁéﬁmé UftindAc Eeid Satt:

Was pﬁegargd_ o B&E%m%hcﬁx(f@or@ﬂ -drrﬁg’@j& SJ@eega ne)Mp 225-

227°Cdi chl oronet hane (1 m) was added 3-chl or oper oxybenzoic
acid (2.50 equiv., 0.17 mmol, 0.043 g). The m xture

tirred roo enper re for.48 The reaction
(- R SR S b 4 e
Was prepdred adcbhding damethoe . $4pli86:188°€x bonat e sol uti on.
Theorganl c phase was dried (MySO ), filtered and

(-1-EIBRG BN Gt EHFRRRE TR RN AP e
Was p(eparedaagerding ltoerethod th\p. a‘lﬁﬁ-aﬁﬁ‘i(hept ane : 80/20)
af forded conmpound 13 (4.2 ng, yield = 15% purity (LC

1-(3, 4’%ﬁ{098 &ch?s-é#ﬁgégmﬁlﬁb Bhs: ag Ju% ﬂ,( %“QO 45

Was pcgmredeachrd)ogédmethe @ fsomneisid 5-@lmemxd-prparaéma-1<-toartmwhc
acid téﬁﬂ%u@?ééfe‘? fblfb\ﬁedﬂm H%P%gécﬁ&pgf%ea‘t ~ca &&g&re a%rosz%?'r Sthl ester

ction mxture evapor at ed
with a pigiewre of Aydeehinricsacid @nﬂ@cﬁt'ﬁ@%p d¥p WEST @& The

resi due was washed successively with a saturated
()-1-(AMB¥SHbLPRER AN -3 Sldiméth dRzie fharie’ fGHRIAAT €

was evapor a ed unde d e to give a dry
Was Pf%gﬁfedé)wpﬁ(ﬁ'ngr te gigt Bﬂ g‘s“ﬁ% Kg{ ﬁrﬁ%hr omat ogr aphy
(silica gel, eI uent: 1% nethanol in dichl oronethane)
(1)1 -(4ﬂ‘r@l'ld€ﬂ>rﬁé niyl)-8ana-2,8Ldiaveth erazire flimaliceidid salt

Was pgesiigdiaseos té‘ﬁé %herioﬁadgéa{@ﬁ DVF (3.0 1) vas.

added copper(l) cyani de (3.00 equiv., 0.90 nmol, 0.080
()1 -(Q)TrlthhGrdmé’th’d)@-pﬁénbﬁ&i@ﬁ’s&(ﬁ-ﬂuﬁbﬂiﬁ r4ARE\WinRiric acid salt

e for 2 The reaction
Was pFﬁR&’SF@%QEC?BSE? Q?Fu‘ﬁﬂ‘i’é\ M%gﬁzlrﬁ&“ “sodi um bi car bonat e
solution. The precipitate was filtered off, washed
)1 -(244-0:«%% [ﬂﬂﬂ\ rfeherz ,Sudiniathgi- pipéiﬁzmeéﬁ?dﬂichlerlc acid salit

at und 20 (4.3 nyg,
Was pigTaa HogBERG %m?o 8§ NS gpspitpnd 20,45
m xture of 2- at ni no- 5- br ono- pyr|d| ne o (11.6 mol, 2.0
(1-(2, 4QD|chloﬁélimm'lyl)( E%M)dlmmﬂ-éﬁsbrazme fumaric acid salt

r|fI etone ( o

Was pird e Eshiding t6 et Bt o' aimSiylBiperding p>270°C.

mol , 2.40 g) . The nrxture was heated at reflux for

24 hours and evapor at ed under reduced pressure. The

resi due was partitioned between a diluted aqueous

sodi um bi carbonate solution (100m) and

di chl oronet hane (100 m ). The organic |ayer was dried

(NgSO ) and evaporated under reduced pressure. The

o a T 1
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"(MtH) +" lists the masss of the nol ecul e ions.

Retention tines were neasured using the follow ng
weqguispeent: HPLC-system Waters Alliance 2790 epuUmp2095/052732

auto sanpler), Waters 996(Photo di ode array-detector);

Col um: Waters XTerra M5 Cl48 2.5mm 50x4. 6nm The

follow ng were the neasurenent paraneters:

(- BN Dreddi3 MithEpibtasiod el déi St = - 1%
Was prepaged ggparding tegmeihadhA Tpmgt=dunetyi-atnesazinenidp 199-492°C.

Flow 1.2m/mn Injection volune: 3ul of a Ing/m

()1 .(?-ﬁarﬁntﬁggﬂggnm s-%nai %%g%&.ﬂ@tﬁhf%ﬁmeggﬁgga the
Was peanased gspeeding ip m@#‘fid HeMp 1848 Ge mpde. NOVEL ALKYL

SUBSTI TUTED PI PERAZI NE DERI VATI VES AND THEI R USE AS

()1 PR Y Cepvema Pt BIRRrae 0 BErig A salt

Was pragaséd tactedding pemethadAdMp. 207°Ces useful as nonoam ne
neurotransmtter re-uptake inhibitors. In other
aspects the invention relates to the use of these
Methodd#mpounds in a nethod for therapy and to
+)- . i i
(1D iy OR300 g nideri acd
salt (Neur oSearch AJS) describes tropane derivatives active

A mixt@re o atmmmamnph@wpﬁmz Hudirhéthyl-piperiaxing €6.0 g, 23

mmol), %?f?ﬂfﬁ é%aiém )2 PO BRISPds ) iERE3 §§§§8 t74:€or 15 h. The

mixtureweaiswivaposatede dptagiueous sphiiomoeicmmesia (100 ml, 1 M) was added
followdtfFty g iR rd?etﬁ?lr é’ch@ﬂ gi‘x 1%%!}} Re@0frespo ndlnﬁ salt was

nor-a nal i ne, suc rati o e ser t onli .
obtaineg medétl%pfs@ diathy aibenand mathaeo a’ﬁad‘df@dgrﬂ )faturated with

fumaric¢ adiel. md%?t)lgvat%y%) BBy 68°CIHE | NVENTION In its
first aspect he invention provides a piperazine
derivative of the Formula |I: any of its isonmers or any
1-(3,4-Dichiore-ptienyl}-4imettylais,Saliptethylepiperazine fyee base

was pRERBHREALIAb o KANGP BN P oo i %,
dlmethyls@medaa@pe&e pqutma.sdspme@aaxﬂmlb a pharmaceuti cal
conposition, conprising a therapeutically effective

(£)1- (fil ﬁﬁg}g %}eargﬁiﬂpﬁé{h%-gﬁqﬁsq&téwégmgqip%FaﬁRX faIna{rEcS acid salt

Was prdmréd(a@ubrdmg ty netiood Babdra ($31t(4tdtdorpphetyliitanss2,5-dimethyl-

phar maceutically acceptable carrier,
plpera%b%' M:be Jﬁ rﬁhﬁzment In a further aspect, the
i nvention provides the use of a conmpound of the

(1-(3,4-DicH1b A Ph F’i\g}‘)nﬁ-ﬁnéﬁ\gl-bk‘l auﬁét@ﬂ%plﬁbi‘éﬂhé fide base

I SONer s, eut| ca

Was pm@reefaccmqmg meamﬁ Bcffceme(— @efenwé) ~Cis-2,6-

dmeth?PPWéilhénTﬁ@fprédlfbtWa%al%Bméd asramvsmt ion or
eviation of a disease or a disorder or a condition

of a manmal, including a human, which disease,
()1 -(4I+Tsﬂ'iuimlomethm(ydphenyl)+4smeéhpbtranse2 Sedlmdthyl-plpm'azfne
hydrogi'?l% g@yrotransmtter re-uptake in the central
Nervous sys In a still further aspect, th
Was preparadiagsording iemetlod Brifearmndd)-1 o(A-trwﬂeatomathoxy-phenyl) -trans-2,5-
"~ ] 4 ion of a disease or a disorder
dlmethgf s?@?&'ggt Prgnﬁ%t‘ qaoftlt;w ng ani mal body, including a
human, whi ch di sorder, disease or condition is

()1 (zw&hymirﬁe HS-2 G-airanemyuw.pemu@é famaritadid salt

Was pg%eglgrga{a%ggﬁ‘% f%mggtao@éﬁﬁmggﬁh@e r}gb%-ft TAns-2 g-dlmethyl-

piperazidgi Thetprodog was sotdted asian ol ani mal body in need
thereof a therapeutically effective anount of a
compound of the invention, any of its isonmers or any
m xture of its isonmers, or a pharmaceutically
accept abl e salt thereof O her Obj ects of the

o e N a o o



(+)-1 -(3,4-D chl oro-phenyl) - 3-net hyl - pi perazi ne;
()-1-(2-Napht hyl)-fral/ ?s-2,5-di net hyl - pi per azi ne;
wO-2)osh2§7 Met hoxy- napht h- 2-yl ) - frans- 2, 5- di net RgTAPREE052732

azi ne;
1- (3, 4-Di chl or o- phenyl) - 4- ng{ hyl - frans- 2, 5- di met hyl - pi
per azi ne;

CLAIMSt) - 1- (3, 4- Di chl or o- phenyl ) - 4- net hyl - ¢/ s- 3, 5-di et hyl -
pi per azi ne;
()-1- (4 Chl or o- phenyl ) - 4- et hyl -frans- 2, 5-di net hyl -pi p
erazin

A]P'P%raﬂfﬁ denivatiye ghdhg Fprmulgek hy| - ¢/ s- 2, 6- di met hyl - pi pe

razine;

5 ()-1-(4-Trifluoromethoxy- fhenyl) 4- et hyl -frans- 2, 5-di
nethyl pi per azi ne; R®
(+)-1-(2- Napht hyl) - 4- neth | -frans-2, 5-di net hyl - pi peraz
ine; or a pharnaceuglcally cceptqﬁTe salt thereof.
Any conbi nation of R re t he enbodi nents as
descri bed above is con L thig the scope of the
present invention.,Defi Rostituents In the
context of this iRV represents fluoro,
chloro, brono or iodo. text of this
i nvention an al kyl { gnat éR%a uni val ent
saturated, straight” or branchegd hydrocarbon chain. The
hydrocarbon chai n preferRbly cont ai ngyof fromone to

b G -e- | udi |
ahl By BRste R gheSidotia ppmdli 1" eyl an

or acﬂharl;riaceutlcalymcm‘eﬂtatdd saltitbdrendnt al kyl represents a
ﬁlk group, including butyl, isobutyl, secondary
{y and tertiary butyl. In another preferred
10 Rem@sraﬁt&hmrogﬁn oralyntion al kyl represents a

G - amr&rkalkygrs@mionarw §bb§tﬂMtéd‘wﬂﬁ IonieC3H rabredsutiBtittiomts

eth praQ n e context. of this
i nv p@rﬁ‘dg\ﬂl '3é @ﬁfﬁfﬁf)&ﬁ%’eﬂwaﬁaﬂéﬁa T bon chain
cont ai nha, tifuarometing, wmubrmnéwmy, cyamd, bydraxy, amino, nitro,

enbodi mElBYr SRy Mk W el C?C‘Béﬁ‘slfoa'i‘{ﬁdalkenyl and

15 conpri sekysylif romtwo to six carbon atons

R("Qén%ﬁ;s%hkse M|a}y|(§jrly:|l1é{@ 58 Rgrdugast one doubl e bond. In

erre t“the al ken [0
i nv@f‘ﬂ'?'gﬁr}i | gr B?F?éﬂ?fy? giouURyis optGNRAYY St't%fe& @ltﬂ&n%or more

but enpstituentslindeperidehiBnsdlected fram, thé groudp conisisting of:

'n the. Eaif SbsdaRRE Y 0krm 8ok aringn S Blblytino, nitro,
desi gnaatkexy, cyclibalkoxhalkylcoytloalkylh gydaalkyialihralkenyl and

triple f including di-ynes, tri-ynes and

poly a, p rred enbadi nent the al kyn gr oup
egph tqﬁﬁgr Rveﬁ? iBh %f) %r: |P§@I‘%R9ﬂm®ﬁqf'\ﬂ8"ﬂﬁ @ﬁﬁcgeﬂt%@h" epresents

n(épamylal kynyl), including at |east one triple

“@26 B RIPVSRAFLALIRBTG O B iy P Ry ﬁ%ﬂﬁ ‘ééaﬁyrepresems

allkyl. 2-, or3- butynyl or 1, 3-butadiynyl; 1-, 2-,

4- pentynyl or 1, 3-pentadiynyl; 1-, 2-, 3-, A-, or

5- hexynyl, or 1, 3-hexadiynyl or 1,3, 5- hexatrlynyl In

20 2. Thechesnicakeompound of ciarmrit, Mherarncycl oal kyl group
group, preferably containing

Ré?é!?'r%%%hﬁrr’@ragghlggv car bon atons (C3-7-cycl oal kyl),

i ncl udi ng cycl opropyl, cyclobutyl, cyclopentyl, _
3. Tﬁé@h@ﬁﬁwlc EbNERY i -orAl, kieteins O al kyl , wherein

is,as defined above. Q/cl oal koxy neans

R(}rgéfﬂsﬁgf‘?k?lp SMEITOUR: cycl oal kyl is as defined above.
Cycl oal kyl al kyl means cycl oal kyl as above and al kyl as
above, neaning for exanple, cyclopropyl nethyl. Am no
is NH2 or NHal kyl or N-(alkyl)2l wherein alkyl is as
defi ned above. In the context of this invention an
aryl group designates a carbocyclic aromatic ring

e

N




formati on of diastereoneric am des by reaction of the

chem cal conpounds of the present invention with an
wopbisgakioy active activated carboxylic acid sueTa®2005/052732

that derived from (+) or (-) phenylalanine, (+) or (-)

phenyl gl ycine, (+) or (-) cggphanic acidor by the

formati on of diastereoneric carbamates by reactl on of

opt MTbREY 2 @{gg&g Wg?‘@‘?%ér‘ﬁﬁ?‘%m?ﬁ JifYGHS bPMote sttgfiuents
et fnstepengently selested fromy herﬁfoéthQE‘éISt'PQd?fer s are

known Iﬁatdwnfﬂrdro , FRUBRSHethoxy é%rtdw@ﬁ@aﬂ@ﬁ@rl bed
by Jaques J, Coll & Wlen Sin "Enantioners
Racemat es. and Resol utions” . John WI ey and Sons, New

4, TMerdhemeﬂJc)ommmrictaI claighs Yeord)wimroihs can al so be

I active starting materials.

5 gg%lrs%%t%% Rgé@hé co ounds of the invention nay
be wd¥eh phemylgroup ibeplienallyrsubstitied twigerwitimhala t he
context of this invention the | abel | ed conpound has
one or nore atons repl aced by an atom having an atom c

5. Thechemicaeompryncef any PB?&'ﬁ'”FrBﬂw WRErefoni ¢ mass or
twas‘cﬁ RiupBer® usliatl, R% ®inghd R m@pwrs@nt aikg!; lame! | i ng

a]lowe tagi ¢0f _sai d
% rerfinitd ST RAET B B 3¢ e Tepint brcrepn.
be useful as d| agnostic tooI S, radl o tracers, or
. 40 ghosti c nethods and
10 6. or r{eﬁﬁ élglv ﬁq%frqd%é?rﬁa%ﬁﬁ"g{rﬁe | abel | ed i soner of

(ihé‘(ﬁﬂv@iﬁhl@'ﬁ FH?@TY&’H@P?‘ iraethyl-gtperazise; one radi o
1neathJDi§hlaﬁo-9hbﬁ¥ayJas-§@sdnhfém yiepipbidzee;r adi onucl i des

d In.the context of thi
SR Rh e bRy e o ot L o
(?H{(ddudem’henyl) ~tRAn -2 S-dimethy- maé:cazimé;d t131t 1, 1t2£r3]| 1
| etectin e
15 1I’§‘§%’Iﬁ§@°@§%aﬁgf:&%’§ &ﬂjéeée taﬁg'\'/d; % on may bg
($)andétamn1q-phermx-tmngﬁ lmtwlrmmmymphy ( PET),
ﬁﬁmqnﬁrgmgég'@re]{ e@qr OSC%@ a-lm a‘ﬂ ¢ netATEcCT)
P BN LS B VAL o R DR
(%r)amr(arciapmhlér@ﬂﬁenwy-trenm Sairmethyl-plprezhe; Met'hods of
20 (ORI A e B IR A8, for chont cal
($}+ﬁ1{(ae¢mehl@rog)herlyb)ﬁé-rdeliwf-plmedazmex he wor ki ng
(ﬁi“t"lE' Jwtﬁgﬁt%isrlﬂn{é‘i’r‘i r% ffy; the processes

descri be resent atl o are known or may

(i)s&dﬁrwe%@xwaﬂba%btréaﬁ ﬁﬂ"@ﬁmyl-ﬁmfaa’gef rom
mem@m@rd-bhéﬁwwbﬂmm@ns@kssmm%ltmn- agigound of

Bl e aRbtisete’
(ﬁ)—mi(aﬁ(tlslo:ﬁ-phbnyly-danetmwm&d]métHleeperazme be

di ac?"“SPCy pﬁ§H¥| gg‘g{l C'ise 5 I@qﬁ%@ﬁyl aﬁpgrai?rYe-

(thﬂdﬁa‘fﬂw@m‘rh@wﬂprmrml)o@mahymns-a@rdmmupw@z.ne
(Le-( gfry&éﬁetruaglgtgﬂ@étrgﬁ-ﬁa%f@ AiffothyIgiipodbid; v to
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30 o & Rharameeuiisalhaccaptablgrsalt thereSfnapt osones e. g. such
as described in WO 97/ 30997. Based on the bal anced

activit rved i.n these tests the co nd
7. A Rbaiad el emtealndeabersino s neraie el peRete Smount of
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. C i i [ _udi
s B8 efhaloufiod S emiale; 48 s Yoo Wikt least one
35 phanmbceiticallyfacceptabie sarrieruexcipant or dileentr e- upt ake in
the central nervous system In a special enbodinent,
t he conpounds of the invention are considered useful
for the treatnent, prevention or alleviation of: nood
di sorder, depression, atypical depression, depression
secondary to pain, major depressive disorder,
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10.

| ozenges can be used as solid forns suitable for oral
adm ni stration. For preparing suppositories, a |ow

worbdsingronax, such as a mxture of fatty aci d gLy/@Eeri0de52732

or cocoa butter, is first nelted and the active
conmponent is di spersed homogigneousl y therein, as by
stirring. The nolten honbgenous m xture is then poured

it
Us ot she ererteatcomiimg B deor %‘%bﬁ’%ﬁﬁ it is8rs or any
Mi¥ S O t$§qwsnﬁ§/aﬂl@aﬁm@§élﬁl’ﬂ%@|Ya%C gisalf th 9@9%6%"“9
ntdredastur@ef 8 mehicaraent.f oans or sprays cont ai n| ng in

addition to the active ingredient such carriers as are

known in the art to be appropriate. Liquid
Thearse acdordingi todlaine8 sfor thhé arvenufactapeofa pharmaodutical
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ound to t e present |nvention nmay t
ﬂI!%C BlirahNeyeYs F¥¥ehr ent eral administration (e.g. by

injection, for exanple bol us |nject|on or conti nuous
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co) orants EOU P Stal I1SIn
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as gelatin and glycerine or sucrose and acaci a; and

nout hwashes conprising the active ingredient in a




()-1-(2,4-D chl oro-phenyl)-fraps- 2, 5-di net hyl - pi peraz
ne hydrochloric acid salt WAs prepared according to
worbisad3Bwz Mp 197- 2000C. PCT/EP2005/052732
(1- (2, 4-Di chl oro- phenyl ) -c/s-3, 5-di net hyl - pi perazi ne
fumaric acid salt Was prepaged according to method A
fromc/s-3,5-di nethyl -pi perazine. M
>
11. ﬁ\égrﬁo((: 905(: Ie&?mépf)‘ r@é&é’ﬁtﬁépgfgﬂ’ \élactéﬁ)orfrgi‘ 5&‘39@3@%raégf%§rder ora
cpndﬁapp)ofga. Iﬁ@m?nupal .urmi;u ing a1 _@gg@hlch disorder, disease or

cﬁﬁbrhbn(l@ TOEFIHSNA to ihhibitis 8f AroAoBRIIAY hebidtedrsmifer re-uptake in
fumarj c acid salt Was ﬁﬁ%ﬁﬁd accordi n

the cenigal ngYous systeps ) ﬂ%ﬁﬂf‘ﬂ’@%lqs‘e step 01h agmlmstenng to
suth -adivinglaninealihddyiin peveaizthecedfuntverapeautioally @ffeciive amount of a

F ep%?fn%dac%?&ﬁg 16 %n&%n@‘%ﬂﬂg dﬁa nM)1 62%9 of Ngt@&ﬂe% or any

mikBira obits Fsamersp be ayiharmaceutigallyf acoeptahie saittbereaf. pi p
erazine fumaric acid salt A m xture of

(+)-1-(3, 4-dichl oro-phenyl)-frans-2, 5-di net hyl - pi peraz
ine (6.0 g, 23 mol), formc acid (60 mM) and

formal dehyde (60 ml) was stirred at 70C for 15 h. The
m xture was evaporated. An aqueous solution of amoni a
(100 M, 1 M was added foll owed by extraction with

di ethyl ether (2 x 100 m). The correspondi ng salt was
obtai ned by addition of a diethyl ether and nmethano

m xture (9:1 ) saturated with fumaric acid. Yield 3.0
g (33 %. M 166-169C.

1- (3, 4-Di chl or o- phenyl ) - 4- met hyl - ¢/ s- 3, 5- di et hyl - pi pe
razine free base Was prepared according to nethod B
from(+)-1-(3, 4-dichl oro-phenyl)-c/s-3,5-

di net hyl - pi perazi ne. The product was isol ated as an
oi |
()-1-(4-Chloro-phenyl)-4-nethyl -frans-2, 5-di net hyl - pi p
erazine fumaric acid salt WAs prepared according to
met hod B from

()-1-(4-chl oro-phenyl)-frans-2, 5-di net hyl pi perazi ne.
Mp 142-144.5C.

(1- (3, 4-Dchl or o- phenyl ) -4-met hyl -c/s-2, 6-dnetriyl -pi pe*
razi ne free base WAs prepared according to nethod B
from ()-1-(3,4-dichloro-phenyl)-c/s-2,6-

di met hyl - pi perazi ne. The product was isolated as an
oi |
()-1-(4-Trifluoronethoxy-phenyl)-4-nethyl-(rans-2,5-d
nmet hyl - pi perazi ne hydrochloric acid salt WAs prepared
according to method B from
()-1-(4-trifluoronethoxy-phenyl)-ifraA7S-2,5-

di net hyl - pi perazi ne. M 167-170C.
(+)-1-(2-Napht hyl ) -4-met hyl - frans- 2, 5-di net hyl - pi peraz
ine fumaric acid salt Was prepared according to method
A from
(+)-1-(2-naphthyl)-fr-a/7S-2, 5-di net hyl pi perazi ne. The
product was isolated as an oil.CLAIMS 1. A piperazine
derivative of the Formula any of its isonmers or any

m xture of its isoners, or a pharmaceutically
acceptable salt thereof, wherein Ra represents
hydrogen or al kyl; which alkyl is optionally
substituted with one or nore substituents

i ndependently selected fromthe group consisting of:
hal o, trifluoronethyl, trifluoronmethoxy, cyano,
hydroxy, am no, nitro, alkoxy, cycloal koxy, alkyl,
cycl oal kyl, cycl oal kyl al kyl, al kenyl and al kynyl; Rb
represents an aryl or a heteroaryl group, which aryl

or heteroaryl group is optionally substituted with one
or nore substituents independently selected fromthe
group consisting of: halo, trifluoronethyl,
trifluoronmethoxy, cyano, hydroxy, amno, nitro,



