WO 2007/ 048779PCT/ EP2006/ 067696 PI 9ERI DI N- 4- YL- PYRI DAZI N- 3- YLAM NE

DERI VATI VES AS PAST DI SSOCI ATI NG DOPAM NE 2 RECEPTOR ANTAGONI STS Fi el d of
the Invention 5The present invention relates to conpounds that are fast

di ssoci ati ngodapamae 2 receptor antagoni sts, processes pqfppplogeisésg t hese
conpounds, pharmaceutical conpositions conprising these conpounds as an
active ingredient. The conpounds find utility as medicines for treating or
preventing cent¥ERIHEr4 s W%%%‘%h‘@&‘ﬁ%r%ERIV%?I“’@?(%F@TS@W%OSW@ﬁl a, by
exerting an antipsychotic efdaginem trotdronoh@iceides ef fects. 10 Background
Prior Art |I. Med. Chem (1999), 42 (4), 730-741 discloses

6- phenyl - N- 0- ( phenyl nmet hyD- 4- pi peri di nyl3- 3-pyri dazi nam ne and anal ogous
conpounds as -acetylcholinesteraseinhibitors—15 Farpmaco,—Veol—35—no. 11,
1980, pages 951-964 di scl oses substituted N44-piperidinyl]-2-
anlnopyrlnldﬁgqé EEVHQ% E amnergic activity, i.e, nost of the disclosed
conpounds ar he dopam ne D2 receptor, Since none of the
conpounds 3t eskhedprasent goventien relhtes 3¢ ercappyplsdithbie higy fasy dissehinding dypamine 2
subsequent d%é’egﬁir %Q@Ed@srhgn%c&ﬁ@sy fo?%r@i?ﬂ)ﬁn ! %s@ec h&'sefﬁﬂarﬁﬁce%cﬂevm d

of dopami ne receptor propertie unds of the present
i nvention di fOPBPOFHONSEEMBFIEAE Hicee %}fm@ub%qscfaﬁw@ m&@#@&fd g campynds dindi ne

and the unexpgitityeds hiediding fbhakatingeyr ﬁéﬂtmgrbeﬁllﬂzt]almlﬁtdy@teﬁf ﬂ!@@r"der@,t fdrhe
dopam ne D2 rece tQ

[ tion ention | zop hr.en
Severe and citBRE PR P Bkl P ghe s utibeERE e Bl © e
popul ati df. d i nical synptonms are apparent relatively early inlife,
general |y emgs Qi H8,fu.t gh@dolescence or early adul thood. The synptons of
schlzophrenla‘afB“_‘Uéﬁgy“ﬁ ded into those described as positiv
i ncl udi ng haﬂ}dﬁﬂhagh%ms198@”&@1895 3%641SbﬂﬁﬁﬁbﬁQﬁﬁﬂﬂéﬂ{lﬁﬁ@@ﬂ@@mﬁﬂﬁ t hose

referred to gspefam@]iMeyriddinghine NGhdden8aRual cwhplidnavad , adétylra}ﬁhﬁémasaffect,
poverty of sgqﬂ @qand the inability to experience pleasure I n addition,

schi zophr eni nts are suffering fromcognitive deficits, such as

i npai redlattenti on and nenDry The aetiology of the disease is stil
unknown, but a f to
under | i e thefgeﬁ&£b2élg %{§g§gké%%95?$%h9§§8%%§ﬁ?%@§&1Nﬁg@ﬂﬁﬁahéﬁg is one
nost often c@ﬁam%ﬂwﬂmw aﬁmpis@é@memaq AR iRy b tHast ©f th‘s"?f digdpraticAapounds
transm ssi on gk aE&ﬁﬂ@rh'il ik edcfp@ﬁudeh@zpf&éﬁtbﬁ/ ESiBTRERR ORS ecro\ﬂﬁ)dmhd% £\
20071048779PCT/ EP2006.1067 H grenlc atl ntsf Thi s gg?}he5|s
s based on GHEEGRGE Tt PEROPHLEE a‘a%lmi% HASHEFAG o & RqTRga)

anphet ani2fie onaycdsmba epnsikyed mdhecéevpsycﬁcbmammeamdem blhekicp propkaies. oThe hat
exi sts betwe I i i

bl ocki ng. dopaarhei s Of dechRERL Avafit ARCHALE BRAA00 JraSbrdRANE Rk Brp

t her apeuti c ]%H@W@ﬂ%&@@T@naﬂmﬁﬁﬂ§b§mﬂmﬁéh§yﬁﬁw@ﬁ%ﬂHW @ﬂﬁ@hﬁh@eﬂh@ @dbanlne
D2 receptor. d&g@mhebgqggﬁﬁﬁ clinical efficacy, it appears that the major
side effects of antipsychotics, such as extrapyram dal synptons (EPS) and
tardi ve dyskinesia, are also related to dopam ne antagoni sm Those

debilitaggnglfldetggg LS appsar nost frequently with the typical or first
generat i F—§ﬁ¥¥psy§ﬁ%t¥t—€§fg., hal operi dol). They are |ess pronounced
with the 10 ;

s% 1¥ h‘%é”rhag) %g%’%d%ﬂﬁ'ic%kﬁﬂ?l b s@%dt%%%&ﬁ%@}; xi ég;é 1 % of

ri speridone, zapin even virtua bent ozapl which is
consi der ed tﬁ'&e @P@tlm%l@mw%twmms arst awgﬁ@hdﬁhaevelx\n%ﬁlg frhdifeyi gnerbnt

t heori eis pr Oﬁﬁﬁ%@;]g‘ @lﬁrn%Xﬂlo@ésBM@@ o'(r b@ﬂ} Qm&ﬂmb@ cn@equat@fn EP&mmafeuﬁotgw th
atypi cal anti psyeht.i.c 0 attentiaon ring
thollact o1 1 CRES ORbHEPinic WO SeretR as 3B 6 R Dl el ity M8 P o
receptor3015d@ﬂﬁﬁhﬁgi@Dmﬁﬁ%@MShﬁmﬁﬁgﬁuhawsnﬁﬁWVaU#pﬂUabUQnﬂwpéymhdmwab
interact wit falmlarshe&@fféaﬁ ETerfyeut sﬁée‘f:ﬁ‘ﬂ:?dﬂh% ‘irﬁa’&:]lﬁf&e&%@ﬁ&cé gleasc!ﬁié h Qfsidh,
dopanine D2 r (ﬁ%ors i N partlcular ser.o ﬁH&b receptors,
wher eas t ypi &l TPSSRALRTE iAE 4 t@@ﬂﬁéﬁoabeqanawp d5Firis, aSs’é‘FF@HF@ YENIR o t he
| 32 recept or and fiRisnt Maenstiokas dielendiched is eﬂg&ﬂ:mmrﬁn@htzrrmaﬁ&omm(t&e al |
nmaj or atypic nt . t ton| rece rs at
clinically %ﬁnor%ellléa{%g ?Qg f%@%theglz)&%/ tstl ﬁ?‘){‘ﬁu @'? esS'Trllp&l) uc?’cr}lllzo}rlr%rF%g %8
. side-ef f8Zts domuatrrglalkwouha‘m isent gnash eftendcnpideredipit prOPhsqadln&iélgp@actWapuf and
Seeman (" Doegphighe HirfRffsRhl G xfeg%ﬁd‘ée flongm Jﬂﬁltg% rs?ﬁﬁ]ﬂmr Bl i t he
action of atyplical antipsychotics?. A new hypothesis . Psychiatry
2001, 158: 3 p360-369) have proposed that atypical antipsychotics can be
di stingui shed fromtypical antipsychoties by the rates at which they
di ssociate from 25 dopam ne 132 receptors. The fast dissociation fromthe
D2 receptor wul d make an anti nsvchotic nore acconmmodati na of phvsi ol ogi cal




- 3 - nore selective conpounds in clinic my reduce the occurrence of

net abol i ¢ di sorders associated with current atypical antipsychotic drugs. It
is the object of the present invention to provide novel conpounds that are
fast 5 dissociating dopam ne 132 receptor antagoni sts which have an

advant ageougy PhasnReM! ogical profile as explained herernpg#eﬁﬁ,!&ﬁ&m

parti cul ar reduced not or side effects, andg noderate or ne |g|%fe
interactions with other receptors resultlng in reduced rlsk of devel opi ng
met abol i ¢ di sorders. 10This goal is achieved by the present novel conpounds
according to Formula (I): (1) 15 the pharmaceutically acceptable salts,

hydrates and t f n £0 r §{ghe5_ in R

i s hydrogen o?éﬂggh%ﬁ Eﬁ{eﬁfg Thi3 Hﬁ%ﬁ{%{;@ h%ﬂ@%{ b{ght];elﬁ %Stl '1%1

or 3 substi t uéhtasciag ciugsneEpes = @1%@%@@ o i %PWG Qﬁe‘s‘ @B ondng ng of
el éiﬁu cRah dtu b hondh

tthr oglen t Eal Q@rr&é%%ol;hafb)tzl% métv@én cllﬂ%f bikRE %@a?rhﬁéﬁ:hot(i‘h lcanaarh&y f@n@? in

i enyl ; ie substit.u uents sele om
r oup’ consi st PRGKDE CeTG s taniery Albarusied libuehiie P i hopgpeps
hydr ogen of Ceficked agaﬁﬁF@omtsrehahq)ton@I Wablkshing the plopdhine MEClecetbuy |Apart droth R4

and R each | ALRRAIPDIIGRTE, BASORN ol mlal Sue TheacapRAHIGBAEC U 0

the invention are antagoni t1rvi ?y not

attributed t ocarapy@mdaiéysqvmtsn@PS%ﬂ{tdu%ﬂwe rdbfﬂilwlﬁlﬂ@’— e releied i dppRaTine
30deri vatives z@f oiﬁsrrl\/bﬂrosé:ﬁﬁfﬂna(r 92 efddd Bipear ﬁl@%ﬁﬂéqueﬁlw vﬁﬂ%h@iyp‘i&&? or
substituted N 4 r%rg c}r ?/4 &arnrnogérrmgnﬁ% armaco, (g ge

11, 1980, pag&s G8rgiR ol PRIRSYRRHSefty A SUPREOUCED N ABF t o

t he inventlon a’@pnﬂmr&debc}{‘ldsgﬂnbﬁhble of amupsy@oas (ag.reigpetidoge, iohaniziydnd) rapdten@nt  or
prevention of z ni f

2007/048779PC¥?@E@% %¥%§7 %&%Mﬁgd s%ﬂgeﬁg SR %%%f}ec#?%%yﬁ$§or&gwﬂ

del usi onal di s@ipdechotip ramaéngiky dHbI¢d ﬂmoﬁcﬂrmeposeti ﬁamﬁlapmgg:uhgﬂavcer dicsdsnerer |

psychotic di sgrdpg o8is8vdiOyith SSPRE At PRERARE, 1ﬁ96ﬁ'é flaPRas c%uglﬁtaara?@f Linduged
psychotic disor der@ﬁdﬁg(fnotr c“di sorder not ot e.spe

gl ﬁ f %/?ghosr S
associ ated wi AW fegg yes. i e Be{Ureregios Gyt CSISd}*s %lywrcfmm ey
prenmenst r ual bﬁddrgsqahﬁersl ghodrt@omdeman)d e@pesrsamesﬂjhsmsdmerawtmmt Weions sther

speci fied, Bi Jar ord

P ool fr i sor AapSkappmlieR thiors |8 PR 14 aOhRRRE a0 YRl SRR 96L
medi cal condi B&f@tnnmsix%ﬁawe@t@rﬁdwb@dasnb@@fﬂdalﬁmﬁyj.‘épnc dﬂﬁemaﬂlpsmménmhmore

ot herw se spegifdgay 18 %%@{'écéﬁgrs afpl %Mrﬁ\a% (?:Eér%hall@[%%&% F6BaIGRAR B SuYE

di sorder, pani¢ disorder, acute strge di"'sorder, post-traumati’c stress
di sorder: men#hmaior giypisabandigsycdatics w‘a@vpfséﬂlaé@r@roeﬁh%ﬁ&"fér regplosy ¢festigically
attent i onzalef reddvianiOd 3 aged s stﬂaﬂif&mn biddehg aiotor mdeaerf&ersr Xk tay atleraadhaan the

O e e B RSO BRSO T b U R Bl
schi zot ypi cal DRypesptaricspldinstbe deficn, of‘raimmitaehrssyslgmldr‘?onéencwdiys@tawué Am. J.
dependence; SP%hﬁHﬁgoﬁpuﬁﬁ n3 E%‘Bﬁ%@fﬁa O&Bﬂ&s@d"@{m aé)'g d;%l‘%ﬁﬂs{/&{&ﬁcﬁbﬁ bel® A

skilled person can t1on ‘of exper1 nent al
dat a provi deddiSHoguiBeELioat if:r?érrr% arrmnsariwﬁﬁe Pélth%lr%ter at ﬂﬁgﬁhs@ﬁé@ﬁﬁ‘lﬁ#ﬂ%ffmm

conpounds?§ s emhﬁﬁeemvmee&purrstm@ fasNIRBSciabion 2 akic mafélaé;ﬁor voeldi MMenid on

particularly %p%}}@%otlct: Rofdh c&%?no%atmg (%:to physmfa glgcal) dopammc lransn%%swn permitting

an antipsychotic effect without motor side effects. This hypothesis is particularly

convincing when one considers clozapine and quetiapine. These two drugs have the
fastest rate of dissociation from dopamine D2 receptors and they carry the lowest risk of
30 inducing EPS in humans. Conversely, typical antipsychotics associaled with a high
prevalence of EPS, are the slowest dissociating dopamine D2 receptor antagonists,
Therefore, identifying new drugs based on their rate of dissociation from the D2 receptor
appears as a valid strategy to provide new atypical antipsychotics. An additional goal is
to combine fast dissociating properties with selectivity for dopamine D2 receptors, The
35  multiple receptor profile of current atypical antipsychotics is thought to be the cause of
other side effects, such as weight gain and diabetes. Secarching for selective D2
antagonisis has been ignored as an approach for some time but it is our belief that using
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The compounds according to the invention are fast dissociating D» receptor antagonists,
an activity not attributed to any of the 6-phenyl-N-[4-piperidinyl}-3-pyridazinamine

30  derivatives of J. Med. Chem. (1999), 42 (4), 730-741, nor any of the substituted N-[4-
piperidinyl]-2-aminopyrimidines of Farmaco, Vol. 35, no. 11, 1980, pages 951-964.
Thus praperty renders the compounds according to the invention especially suitable for
use as a medicine in the treatment or prevention of schizophrenia, schizophreniform
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speci fi ed: pdidwsemenylssoRcapduorgrhy, derli‘ﬁPFfiﬂ‘éPmFFﬁPﬂr ddk esgpRadugioseher |
dysthym ¢ di sorder, prenenstrual dysphoric disorder, depressive disorder not
ot herwi se speci fi ed, Bi pol ar 1 disorder, bipolar Il disorder, cyclothyme di
d sor-er, bipolar disorder not



30 otherw se specified, nood disOrder due to a general nedical condition,
subst ance-i nduced nood di sorder, nood di sorder not otherw se specified,
general i zed anxi ety di sorder, obsessive-conpul sive di sorder, panic disorder,
acute stress disorder, post-traumatic stress disorder; nental retardation;

pervasi ve CW?%O%%W al disorders; attention deficit di $erg®bsde/s7eo
attention-deficit [

yperactivity disorder,5disruptive behaviour 35 gisorders;
personal ity disorder of the paranoid type, personality disorder of the
schi zoid type, personality disorder of the schizotypicai type; tic

di sorders, Tourette's syndrone; substance dependence; substance abuse;

subst ance w t/hd o B tild 2 7 2 96 -
Those of ski 1T PRl FHOERR oy PbBTRY, Byaig s co o R R rhe ™!
effective thendpetrelogctihi | §sandeatkenyt orimaludes t eyelopaenyl.s prodafenreyd and
hereinafter.(@ao@ﬁmﬁ§pive t herapeutic daily anount woul d be from about 0.01
ng/ kg to about 10 ny/ kg body weight, nore Spreferably from about 0.05 ng/ kg
to about 1 ng/ kg body weight. The invention also relates to a pharnmaceuti cal
conposi ti 6n cCihephamiacenigalpharcapielde biltalrd yefmed eptabprseabe thempewdindlly agivact i ve
i ngredi ent, her: | : ' f : ' to
Formil a (1. b ue RALbARR SyEorR ol oM RRna? nodn BT ROMIMATTOLELDO, o
formul at ed i rie dovmr | i spltfararabe wbiamst o teefingothe s st Atthe sopnepdses.

The cg_rrpou trld%l(é@ﬁ'&iﬁi% NBorhridild \kiﬁv@iaﬁﬂogﬁm? :a@id@,afdri t@ﬁlgaﬂe tilhtﬁ%mgmﬂdﬁ)r
according to For a , a. pharnmaceutica . acc e acid,or. base,

SGLt 0N sal EX R B#rohc ok R BV G HTA BY P OPRPE i bR S

N- oxi de fiOr mdithie raewf andnghogplprio diciig otdasicerids, fir camyipls wlegtio agid,oiydemayhdetiat i on
t hereof may he. f [ vayr i ) ut I i NS
adm ni strati %ﬁldbﬁiog%géogs .gg%slg%a{%parcgc{jp ?ﬂl[%}ac J(:Eg&ﬁp%gglfct %%‘%glll%l{?g{r; gg lr?hé;}{cggwca}cfdéd al |

conposi t i ons n&gtial 204, emehdnjiedadidr fuyaicearidalmalicadsiilnitatasici agddciigs . acko

prepare the pharRBGEHhicGRld, CRAMMRSKIHONFd, Menthbsibmyapidl PloudRagfohRcdid e
anount of the particular égnpoun 0 form as

. d, optionally .in addition salt ‘
the active i fyriaficepfid: el b cP-PRIBORTORNR ACiSkdFATIA G S uPch Hﬁ-ﬂde%c acid,
phar maceuyfi caldnyerasig apidadalie faakrcagbe codicetbd and tHeefieadymt 8K ere@nmsndeitivani ety
of fornms dep%quﬁgtogm}he form of preparation desired for adm nistration.
These pharnacgﬁt 4t c8hpositions are desirable in unitary dosage form
suitable, in particular, for admnistration orally, rectally, _
per cut aneouslyye (O BVaRETEERKo hitr§ & dn@RIBRo (%s WRRAKRY dopoui® oreXANRAE) 1 N
preparing the 25 conpositions in oral dosage form any of the usual
phar maceut i c&#Yrf#t-a nay be enpl oyed such as, for exanple, water, glycols,
oils, aleohols and the like in the case of oral liquid preparations such as
suspensi ons, rups.,..elixirs..emusiaons and sglutiqns: or.solid carriers
Such as. ot ar ABLARSsSoginf B SEEetRn 2€ uR Spleiitiie Ui GheGRbE
di si nt egr at i ngnagienfosnathat tthe chinbwnidsn of Herds dlomapusess, Lpiléss stharsjssul es
and tabl ets. FRoRNRErAhaitAB, the dRNAAS GodaARILALAEAUORnol A ERBEdr

capsul es represent_ the nost advant ageous oral dosage unjt forns In
case sol id pREMeEERe siererhaisalivdpamaicdonny syt auytusssrspwins shilaferanter al
conposi t 2eNS ,andl Beantiameds@If thed Bakicusdledulay s@@uIgre | MereSih @aiticelanatedsogedt cbg@st in

| arge part, though qther ingredients, r.exanple,. to ai.d solubility. .may be
i ncl uded. | njnéaé'ﬁ%ﬁ? Er'cs 1 ?’g?@%ufagpn’e%?&%ﬁ?cé{ts %ﬁ%‘vﬁl&mpcfyg %Fpélgmiﬂ%j Wrtilf%tﬁdt he
carrier conprideds salimee sghert thercis- @Strglswont@rratainut Compornda ancornpasengf

saline and gljgeas8omlchl hAR anl PLEEILARIBhERLY LB dduble %ﬁ@.@é@ooh@ﬁ%aﬁf
prepared in which the c%rrler [of0) rhggs s?llne solutlgnh_glgcose sol ution or
a mxture of ORTIRLOERPIGh YRS SRl (h) @ earased i GRseEs dhthi ng

WO 200710487 19RGEEP20061067696 - 9 - conpounds of Formula (1) may be
formulated in an oil for prolonged action. Appropriate oils for this purpose

are, for exanple, peanut oil, sesane oil, cottonseed oil, corn oil, soybean
oi |, synthet ifge GbpeiRlk FHohlaql) dsORBpHERIINHE FrddtsRE HsrBBE bBloW! MEESe Of

t hese and ot her_ oi 3" I.nj ectahl e susgen5|o&%?na al so beﬁggepared I'n which
case 5 appr SHHPEtAEY N Hifi [ArR QF FACERIS MEGE “ﬁ@g"éﬁféﬁﬁ@t SHUDE PPy be
enpl oyed. Al sa¢ ianctherdfdloaing sokhayvii asstlupse paocadiresns Thbatceatie compamdedft o be
converte sh efore use, to biqguid -eparatjons.. | n.th
conposit?%ns@gﬁﬁpééﬁbh?%ﬁmpéF%ﬁ%%%3%%gh%aﬁgﬁgéﬁﬁgfﬁgﬁ%h?ﬁgng§?¥Hgﬁhsby
optional |y cotaghorsedtha paiabler etiiabacidnhiatt diagicrmgmetic arlt fomsaarg wistsaguestivet ti ng
agent, optionally conmbined with suitable additives of any nature in 10

m nor proportions, which additives do not introduce a significant

del eterious effect on the skin. Said additives nay facilitate the

adm nistration to the skin and/or nmay be hel pful for preparing the desired
conpositions. These conpositions nmay be adm nistered in various ways, e.g.,



30 In order to enhance the solubility and/or the stability of the conpounds
of Fornmula (1) in pharnmaceutical conpositions, it can be advantageous to
enploy a-, fs- or 7-cyclodextrins or their derivatives, in particular

hydr oxyal kyl substituted cycl odextrins, e.g.

2- hydr oxypropyl- 13-cycl odextrin. Al so co-solvents such as al cohols may

i nprove t heygdsgpl)dhd ity and/or the stability of the copeqydscasesy ding to
the invention i n pharnmaceutical conpositigns. WO 2007/048779 - 10 -

PClI AP2006/ 067696 Preparati on Conpounds of fomma (1), ,NR3 RN N

separated, for example, by selective or [ractional crystallization and the enantiomers are
liberated therefrom by alkali, An alternative manner of separating the enantiomeric
forms of the compounds of Formula (I) involves liquid chromatography using a chiral
stationary phase, Said pure stereochemically isomeric forms may also be derived from

5 the corresponding pure stereochemically isomeric forms of the appropriate starting
materials, provided that the reaction occurs stereospecifically. Preferably if a specific
stereoisomer is desired, said compound would be synthesized by stereospecific methods
of preparation, These methods will advantageously employ enantiomerically pure
starting materials.

10 Pharmacology

In order to find antipsychotic compounds active against positive symptoms and having
an improved safety profile (low EPS incidence and no metabolic disorders), we have
screened [or compounds selectively interacting with the dopamine D2 receptor and
dissociating fast from this receptor. Compounds were first screened for their D2 affinity

15 in a binding assay using [*H]spiperone and human D2L receptor cell membranes. The
compounds showing an ICsg less than 1 pM were tested in an indirect assay adapted
from a method published by Josee E. Leysen and Walter Gommeren, Journal of Receptor
Research, 1984, 4(7), 817-845, to evaluate their rate of dissociation,

20 The compounds were further screened in a panel of more than 50 common G-protein
coupled receptors (CEREP) and found to have a clean profile, that is to have low affinity
for the tested receptors.

Some of the compounds have been further tested in in vive models such as the
25  “Apomorphine induced emesis test in Dogs” and the “Apomorphine fest in rats” and
found to be orally bio-available.

In view of the aforementioned pharmacology of the compounds of Formula (T), it follows
that they are suitable for use as a medicine, in particular for use as an antipsychotic.
30 More especially the compounds are suitable for use as a medicine in the treatment or
prevention of schizophrenia, schizophreniform disorder, schizoaffective disorder,
delusional disorder, brief psychotic disorder, shared psychotic disorder, psychotic
disorder due to a general medical condition, substance-induced psychotic disorder,
psychotic disorder not otherwise specified; psychosis associated with dementia; major
35  depressive disorder, dysthymic disorder, premenstrual dysphoric disorder, depressive
disorder not otherwise specified, Bipolar I disorder, bipolar I disorder, cyclothymic



I R4

N L./dr"-N

| ,h RR- 5 where R R, R2, R3, R4 and R5 are as defined
before, were prepared by reacting an internediate of formula (I1), HNN,. R3

R4 R-

10 (I'l) where R2, R3, R4 and R5 are as defined in fornula

(1), with an internediate of fornula 124-C(=0)-R, where R and R3 are as

defi ned befyap guo7hdg7ishe presence of a suitable reducing pbagemueciieis as
sodium tri acet oxyborohydride, a suitable 7acid catal yst, such as acetic acid,
in a suitable reaction inert solvent such as 1, 2-dichl oroet hane.
Internediates of forrmula (11), were prepared by reacting a protected
pi peridine derivative of finals. (1V), 20

10
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20

25
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35

disorder, bipolar disorder not otherwise specified, mood disorder due to a general
medical condition, substance-induced mood disorder, mood disorder not otherwise
specified; generalized anxiety disorder, obsessive-compulsive disorder, panic disorder,
acute stress disorder, post-fraumatic stress disorder; mental retardation; pervasive
developmental disorders; attention deficit disorders, attention-deficit/hyperactivity
disorder, distuptive behaviour disorders; personality disorder of the paranoid type,
personality disorder of the schizoid type, personality disorder of the schizotypical type;
tic disorders, Tourette’s syndrome; substance dependence; substance abuse; substance

withdrawal; trichotiflomania,

To optimize treatment of patients suffering from a disorder as mentioned in the
foregoing paragraph, the compounds of Formula (I} may be administered together with
other psychotropic compounds. Thus, in the case of schizophrenia, negative and

cognitive symptoms may be targeted.

The present invention also provides a method of treating warm-blooded animals
suffering from such disorders, said method comprising the systemic administration of a
therapeutic amount of a compound of Formula (I) effective in ireating the above
described disorders.

The present invention aiso relates to the use of compounds of Formula (I} as defined
hereinabove for the mamufacture of a medicament, in particular an antipsychotic
medicament, more especially a medicing in the treatment or prevention of schizophrenia,
schizophreniform disorder, schizoaffective disorder, delusional disorder, brief psychotic
disorder, shared psychotic disorder, psychotic disorder due to a general medical
condition, substance-induced psychotic disorder, psychotic disorder not otherwise
specified; psychosis associated with dementia; major depressive disorder, dysthymic
disorder, premenstrual dysphoric disorder, depressive disorder not otherwise specified,
Bipolar 1 disorder, bipolar 11 disorder, cyclothymic disorder, bipolar disorder not
otherwise specified, mood disorder due to a general medical condition, substance-
induced mood disorder, mood disorder not otherwise specified; generalized anxiety
disorder, obsessive-compulsive disorder, panic disorder, acute stress disorder, post-
traumatic stress disorder; mental retardation; pervasive developmental disorders;
attention deficit disorders, attention-deficit/hyperactivity disorder, disruptive behaviour
disorders; persenality disorder of the paranoid type, personality disorder of the schizoid
type, personality disorder of the schizotypical type; tic disorders, Tourette’s syndrome;
substance dependence; substance abuse; substance withdrawal; trichotillomama.



WO 2007/ 048779PCTI EP2006/ 067696 -11 - in the presence of a suitable
catal yst, such as potassi umi odi de, under suitable reaction 5conditions,
such as in a nelt, followed by deprotection of the protecting group in
internediate (VI) 10 under suitable condition, such as hydrochloric acid in

met hanol q?ogaﬁm,ﬁﬁ;butyloxy car bonyl group. Internegti&ggmg&ﬂggrnula (V)

are avail ab either coomercially or are grepared by 15procedures simlar to
those described in the chemical literature (for R3 = CF3, sce Tetrahedron,
1999, 55 (52), 15067-15070). Conpounds of formula (lI) can also be prepared
reacting a 3-chl oropyridazine of formula (V) with a piperidine derivative of
formula (VI1) 20 NHR (VII) in the presence of a suitable base such
as diisopropylamne in a suitable solvent such as 25an al kanol, e.g.

1- but anol , atThase &lséuhbindte treatpertaf swah, discwy@s 2@03ﬂ@4&ﬁﬁ9ﬁ@¢§@@@dﬁ¢@@‘ﬂ6@6 - 12

- reducing ageiy aH@{ Fin ﬁfé&bé‘i %stu[té gﬁigén?@bﬂy l%?&ﬁiﬁégr 'Aiileeffe%tﬁéji %ﬁg&ﬁw%ﬂg

cat al yst such as acetjc. acl | e react |0n I nert such as

1, 2-di chl oro@pwawewmrweb%%qm@ﬁ@ @Hi dRgfee it 1 dbov Qrma’éjgaquwwels tRUOFE" 2 N7
V(X)) s ré/ﬁaﬁbi?%w&tﬁﬁt@dwtg/urt@@bdmmtm%gﬂmd@m@@t.d such as hydrochloric

acid to give an 10internmedi ate of formula (

The invention also relates to a pharmaceutical composition comprising a
pharmaceutically acceptable carrier and, as active ingredient, a therapeutically effective
amount of a compound according to Formula (I).

10
For ease of administration, the subject compounds may be formulated info various
pharmaceutical forms for administration purposes. The compounds according to the
invention, in particular the compounds according to Formula (I), a pharmaceutically
accepiable acid or base addition salt thereof, a stereochemically isomeric form thereof,

15 an N-oxide form thereol and a prodrug thereof, or any subgroup or combination thereof
may be formulated into various pharmaceutical forms for administration purposes. As
appropriate compositions there may be cited all compositions usually employed for
systemically administering drugs. To prepare the pharmaceutical compositions of this
invention, an effective amount of the particular compound, optionally in addition salt

20  form, as the active ingredient is combined in intimate admixture with a pharmaceuticaily
acceptable carrier, which carrier may take a wide variety of forms depending on the form
of preparation desired for administration. Thesc pharmaceutical compositions are
desirable in unitary dosage form suitable, in particular, for administration orally, rectally,
percutancously, by parenteral injection or by inhalation. For example, in preparing the

25 compositions in oral dosage form, any of the usual pharmaceutical media may be
employed such as, for example, water, glycols, oils, alcohols and the like in the case of
oral liquid preparations such as suspensions, syrups, elixirs, emulsions and solutions; or
solid carriers such as starches, sugars, kaolin, diluents, lubricants, binders, disintegrating
agents and the like in the case of powders, pills, capsules and tablets. Because of their

30 ease in administration, tablets and capsules represent the most advantageous oral dosage
unit forms in which case solid pharmaceutical carriers are obviously employed. For
parenteral compositions, the carrier will usually comprise sterile water, at least in large
part, though other ingredients, for example, to aid solubility, may be included. Injectable
solutions, for example, may be prepared in which the carrier comprises saline solution,

35 glucose solution or a mixture of saline and glucose solution. Injectable solutions, for
example, may be prepared in which the carrier comprises saline solution, glucose

solution or a mixture of saline and glicose solution. Injectable solutions containing



(X) 15which was then reacted with an amne of formula R2-NH2 (Xl), in the
presence of a suitable reducing agent such as hydrogen, a suitable catalyst,
such as palladiumon carbon in a suitable reaction inert solvent such as

et hano L The internediates of forrmula (I1) wherein R5 represents chloro

were prepargglyfydseact i ng 20a piperidine of formula GU peRebhohsdsréol! 1)
25wherein L represents a | eaving group such as tosyl, wth a pyridazine of

formula (XII1) NNN WD 2007/ 048779PCT/ EP2006/ 067696 - 13 - wherein R? is as
defined before, in the presence of a suitable base such as sodium hydride in
an aprotic solvent such as dinethyl fmmam de, followed by deprotection of the

protecting gr.gu Odnast&erpgﬁﬁ]ﬁ ffg}gng%ﬁggffohﬁﬁl b 3ipn( )ofﬂnﬁ?fpr%hg@cpla&mn

condi ti ons, suc as hyd in net ano
tert-butyl ofo%ﬁS?lOl]@rf@dbls PYTPPRRATE OB PXAEERLG PeaNUb Pil.fsgvarif @il ctiampsedailh be

prepared frogyRydil, ‘3@525651@611 nﬂh@ﬂia%nb@erél\@stemoﬂahglaﬁawfm@radlds 4hs ﬂﬂktﬁﬁbb of
hal ogenati on. Exper| nﬁnt a Chem stry Fin urificatjon o% | es

(Bl - 45) wadlsGranf et Hu?llselﬁﬁéw%lﬁys%ﬁ“ﬁﬁ’?ﬁs RO AP o ApgTegntts My CB@%I
usi ng t hes el upmbprites digjuidechrders, byuspeadmp sepdntp lxad ehpliépanat by entpRly€d.omAlae

e o b R e 0 Qb LR e

phases (nobile ase Yo amroni unmace
mobi | e phase i®: Hﬂﬁéﬁi héatel ;prembitioss. phdse e C@@@pﬁiﬁmsrlﬂll@b]%f@ PSEHIaReIUE Un A

gradi ent net fﬁ@l‘ﬂlﬁsttﬁﬁéﬁ MR Ykl diRiofaify @nthrides a/ﬁ)@héﬂaﬁ&h @n}fahémg ragér@ aﬁd/oﬂ@
m/mn, hold for. 0.5 mnutes at nH]e sarre Son]g&t E@t%‘&

i ncrease of tSWéab}eI Hﬁft?"&t@e‘ﬂt OBEPTHLY (FPRPIRA §ViEY S “’E‘@S E*%’Blaﬁﬁ?i 0 9% C
in 41 m nwit eWlné@r&@ﬁtl%sgmﬁh%giﬁvﬁuﬂ@ﬁolaiﬁdodh&bdl apiifiese delowrtos etest tn@[1 4
m nutes. 111 s r recarde Br 048PgGLL Jhe
chem cal shi fﬂ%egg%é e gxp?‘%gweg it gﬁ ﬁlntarteelﬂbet gd(nélmts % t?)a t% %(annéay
25Descri pti omelpfulefdr Btepgting the desn:ed compositions,  These compomtlons may be

4- 116- (trlfl %]Faéﬂ%@awow goe@wt ﬁ%&mﬁrﬂaﬁm% algrfo%p%yah%ﬁmeg) )(%

30A nmi xture tr| t net el_ggrlc azl ne
(prepared by A&l %Eﬂéa@ﬂ@tl@n ﬁalrSaql ¢OBROHEMS féf milicd) flyg tpekhﬁlanard%?ﬂ Wﬂ@gg 55

(52), 15087- %51@1?1@1}}' over the corresponding base or acid form, are more suitable in the preparation
of aqueous compositions,

it is especially advantageous fo [formulate the aforementioned pharmaceutical

compositicns in vnit dosage form for case of administration and vniformity of dosage.
20 Unit dosage form as used herein refers to physically discrete units suitable as unitary

dosages, each unit containing a predetermined quantity of active ingredient calculated to

produce the desired therapeutic effect in association with the required pharmaceutical

carrier. Examples of such unit dosage forms are tablets (including scored or coated

tablets), capsules, pills, powder packets, wafers, suppositories, injectable solutions or
25 suspensions and the like, and segregated multiples thereof.

Since the compeounds according to the invention are potent orally administrable
compounds, pharmaceutical compositions comprising said compounds for administration
orally are especially advantageous.
30
In order to enhance the solubility and/or the stability of the compounds of Formula (I) in
pharmaceutical compositions, it can be advantageous to employ o-, B- or y-cyclodextrins
or their derivatives, in particular hydroxyalkyl substituted cyclodextring, e.g.
2-hydroxypropyl-B-cyclodextrin.  Also co-solvents such as alcohols may improve the
35  solubility and/or the stability of the compounds according to the invention in

pharmaceutical compositions.



4-am no-| -tert-butyl oxycarbonyl pi peridine (9.63 g, 48.1 ronol) and potassi um
i odi de WD 2007/ 048779PCT/ EP20061067696 - 14. (cat.) were heated in a nelt
at 150 C for 30 mn. After this period, the reaction m xture was dil uted

wi th wat er vwadooex4d7act ed wi t h di chl oronet hane. The or ga®iCE/HP2Bpens 7dins
separated, dried and the sol vent evaporatl®€d in vacuo. The crude product was
purified by chromatography (silica; 1 %4 %amonia in nethanol (7 M /

di chl oronet hane) to give 5D (7.06 g, 85 % . C151-121F319402 requires 346;
Found 347 (M) Description 2

N Pi peri di n;}ﬁ/&% 0 Etri fl uormet hyl ) pyri dazi n- 3-am ne (D2) 10 A solution
of DL (7.06 g;—20, 24 mmol) and hydrochloric acid / isopropanol (6N, 100 m)

i n nmet hanol Ogﬁasm&nﬁﬁiged at roomtenperature for 2 h. After this
period, solvents were evaporared in vacua and the residue triturated with
acetonitrile, The solid product was filtered off and dried to give D2 as the
di - hydrochloride salt (6.05 g, 95 F%. 15C10H13F3N4 requires 246; Found 247
(M-) The di-hydrochloride salt s either _usell directly in the
subsequent preparation of exangte cdhpounds MWFf ﬂ ternatively converted to
the free base prior to use. The freel _ba r'epared by dissolution of the
di -hydrochloric salt in water, basifyirrig Wit h 20s6af um carbonate and
extracting with dichloronmethane. After drying &&VWgSO4), the sol vents were
evaporated in vacua to give the free base (D2a). WO

2007/ 048779PCT1EP2006/ 067696 - 15 - Descf¥ption 3

8- (3, 4- D nuorobenzyl) -1, 4-di oxa- 8- azaspi ro[ 4. 5i decane (113) 5A solution of

3, 4-di fluorohenzaldehyge (34,40 g,,530.9 nmml ). . 4. 4-et hyl enedi oxy- piperidine
(490", 30, 0 TGS s RouRe iy 7 PBLR ot bor Ry hedrd B pEReg 85 ek 84 G
acetic acid (utednegiate3df formmri®(),i n di chl oroetharte (200 M) was stirred at
roomtenperature for 18 h. After this period, the reaction m xture was
washed with I N sodi um hydroxi de. The organi cvl aygf separated, dried (MgSO4)

and the solvents evaporated in 1QyaCua to g# (7.9 g, 98 9.
Cl41-11712NQ2r equi res 269; Found 270 (M) I

10 RZ2 RS
D

where R, R?, R* and R® are as defined in formula (1), with an intermediate of formula
R~C(=0)-R, where R and R' are as defined before, in the presence of a suitable reducing
15 agent such as sodium triacetoxyborohydride, a suitable acid catalyst, such as acetic acid,

in a suitable reaction inert solvent such as 1,2-dichloroethane.
Intermediates of formula (IT), were prepared by reacting a protected piperidine derivative

of formula (1V),
20

(Iv)

where P represents a svitable protecting group, such as sers-butyloxycarbonyl, with a
25  3-chloropyridazine of formula (V),



Description 4 1-(3,4-Difluorobenzyl)pi peridine-4-one (D4) 15 A sol ution of
D3 (7.9 g, 29.4 rnnol) in hydrochloric acid (5N, 150 m) was heated at 50 C
for 2 h. After this period, the reaction m xture was washed wi th dii sopropyi
ether (100 m) and then a saturated solution of sodi um hydrogen carbonate
(100 m). TRe wimlsre was then extracted wi th di chl or ongichanepaehedde
extracts dried (MgSO4) and the 20sol vent-silevaporated in vacua to give D4
(5.4 g, 82 9% . Cl21113F2NO requires 225; Found 226 (W) Description 5

251- (3, 4-Di fl uorobenzyl) - N-net hyl pi peri di ne-4-amne (115) N 7% % - NH CH3 A
suspension of 134 (5.4 g, 24 mmol ), thiophene solution (4 %in
diisopropylether; 2 m), methylam ne sol usj opR{40 % in water, 10 m) and 10
% pal | adi um on carbon (2 g) in net hanoIN(15| m ) were hydrogenated at

at nospheric pressure and tenperature uptdl 340eq. (-600 m) of hydrogen had
been taken up. After this period, thé'reagti oR’ m xture was WO

2007/ 048779PCT/ EP2006/ 067696 - 16 - filteted and the filtrate evaporated in
vacua. The crude product was purified by, col unmm chronmatography (silica; 5

% 10 % ammoni a i n nethanol / dichl oromstﬁ\g)ne) to give D5 (4.7 g, 81 %.
C131- 118F7N2 requires 240; Found 241 (M+) 5Description 6

6-Trifluorone - 3- i.dazi-namnm ] . e
3-chl oro-6-t rllkp %{%%rr So%é% R@?ﬁb‘%}%!gd%%‘%%]ﬂh B 6&%}%{ f"rﬁi%r fnd(e;r) P %%ag%eerga%g/c?na 10
procedur edsi riongitionsp suttaes degicmiche liowed dor gose@tr:@w,n afothg, preEcijm group in

15067- 15070) gRehafgopyym hydroxide (30 ml) in THF (10 nl) was heated at 100
Cin a mcrowave reactof (Enrys Optim zer; 0-9 Barr) for 1 h. After this
period, the reaction m xture was evaporated and trale resi due extracted with
di chl oronet hane. The conbi ned exth wer e M (1'vlig804), filtered and

t he solvents evaporated in vacua tof gi (113 9, 93 9.

15C5H4F3N3r equi res 163; Found 164 ( LptNen 7

4-Chl oro-6-trifluoronethyl -3-pyridazi onniF|§|;|e (RIQ7) 2NN, N F

(VD
10
under suitable condition, such as hydrochloric acid in methanel for the rers-
butyloxycarbonyl group.

Intermediates of formula (V) are available either commercially or are prepared by
15 procedures similar to those described in the chemical litcrature (for R’ = CF;, sce
Tetrahedron, 1999, 55 (52), 15067-15070).

Compounds of formula (I} can also be prepared reacting a 3-chloropyridazine of formula

(V) with a piperidine derivative of formula (VII)
20

(VID)

in the presence of a suitable base such as diisopropylamine in a suitable solvent such as

25 an alkanol, e.g. 1-butanol, at an elevated temperature.

Intermediates of formula (VII) were prepared by reacting 4,4-ethylenedioxypiperidine
(VIII} with an intermediate of formula R,-C(=0)-R, in the presence of a suitable



Cl 20 A mxture of D6 (4.0 g, 24.5 mmol) and N-chl orosuccinimde (3.3 g,
24.5 mmol) in acetonitrile (160 mM) was heated at 70 C for 18 h. After this
period, the reaction was cooled to roomtenperature and the sol vents
evaporated in vacua. The crude residue was purified by colum chronat ography
(silica; 3wWeSnYmieidanol / dichlorornethane) to 25gi ve pBfEpdoobodrsss33 99 .
C5H3C1F3N3r equi res 197, Found 198 (MAN -\®-2007/048779PCT/ EP2006/ 067696 - 17
- Description 8 tert-butyl

4-{14-chloro-6-(trifluoromet hyDpyridazi n-3-yllam nol pi peridi ne-1-
carboxylate (08) 0 5 To a stirred solution of D7 (1.6 g, 8.1 mol) in

di met hyl f or metRicAg dgeft e a@loflufs rAEASHbHOhYREBNa sWRDHIAGHE dadB s &3h %1 N

oil; 390 ng, 8.1 Mmpl) portionw.se. The1 reaction rﬂ.ééure was stirred for 1
h., before 4-2£351358nBL%gPle BRGHBADST Splyraf Fush 48 1 2-dillengsthdnis ¢ aci d
tert-butyl ester (2.9 g, 8.1 mnol), dissolved in dinethylformmde (10 10
m), was add 1,C,.. The I eact | \xture was then heated between 80 -
90t for 6 h?ﬁ?géﬁﬁ Fé’ﬁe%gﬁfcncgqﬁ%ﬁuﬁ%g tenperature, the solvents were
evaporate8l in vacuo. The residue was dissolved in dichl oronet hane and washed
with water. The organic |ayer was dri®d (MgSH), filtered and the sol vents
were evaporated in vacuo. The crude product was purified by colum

chr omat ogr aphy (silica gel; 3 % neRhanoN”i nydi_chl or onet hane) 15to give D8
(1.1 g, 37%. C151320CLF3N402requires 380; Eelnd 381 (W). Description 9

4- Chl oro- N-pi peridin-4-y1-6-(trifluoromet Ri//g?dazi n-3-amne (09) HNL- 20 A
solution of D8 (1.1 g, 2.9 mm 1) and hydrof ric acid / isopropanol (6N,
20 M) in nmethanol (100 m) was stirred roomtenperature for 18 h. After
this period, the reaction mxture was e rated in vacuo, the residue

re-di ssolved in nethanol and the solution nmade al kaline with nmethanolic
ammoni a, The I i 4 n i nd i due
puri 1 od by O i apt B Al i BRI 8 b BRR R0 AR o
in di chl 9 omatterarediata of fgmpda 60) (70 ng, 9 % . C10fi 12e1F3N4 requires 280;
Found 281 (M). WD 2007/048779PcT/ EP2006/ 067696 - 18 - Exanple |

N- 1143, 4-di | | uor obenzyl ) pi peridin-4-y1d-6-(trifluoronethyl)pyridazin-3-amti
e (El) NNN5To a stirred solution of| D2a (2.61 g, 10.6 mmol) and acetic

acid (0.64g. 10.6 mmmol ) in dichlcrogtta 0 mM) was added
3, 4-di fl uorobenzal dehyde (1.52 g, 10.6 ) [and sodi um
triacet oxyborohydride (2,24 g, 10.6 mmo poom tenperature. After

stirring for 18 h., the reaction m xture _was quenched with I N sodi um
hydr oxi de, the organic |ayer renoved, dré®d and the sol vents evaporated in
vacuor The crude product was 10 purified by chromatography (silica; 2 %5 %

G 7ra7esNA 1 ot e el R PR qlaheme kS £, s pen 4R

(DVBSO-D6) 5 Builbley cpducidg hiers, sudh as Hydroket)a sditedB ¢dalysd, suchl®. gailadium?om) |

2.12 (td, 1-1 Bk o ' = Hz, 2 H, 3.48 (s, 2 H,
3.90 (br.s, fcaréﬁ?%eaésélzg‘flﬁ,%efg%?“4‘%ﬁé,§°1(i&‘:t—§“,°h%‘?%%31?017,19 (m 1H, 7.32 - 7.42
15(in, 2 H, 7.53 (br.d, 1=7.3 Hz, 1 H, 7.63 (d, 1=9.4 Hz, 1 H

The intermediates of formula (II) wherein R® represents chloro were prepared by reacting

(XID)

20  a piperidine of formula (XII)

25  wherein L represents a leaving group such as tosyl, with a pyridazine of formula (XIII)

N—N

HzN’§_>*R3

cl
(X11I)



Exanpl e 2

N41- (4-fl uorobenzyppi peridin-4111-6-(trifluoronethyl)pyridazin-3-am ne (E2)
20 A suspension of 02 (1.7 g, 5.32 mmol ), 4-fluorobenzal dehyde (0.66 g, 5 32
mnol), di- isopropylethyla.mne (1.37 g, 10.6 ntnol) and

tri acet oxykes ofaysdishde on resin (Argonaut Technol ogies; Bc2updRE(Be063 €d.) In
di chl oroethane (10 m) was stirred at rogmtenperature for 18 h. After this
period, the reaction mxture was filtered and the solvents 25 evaporated in
vacuo, The crude product was purified by chromatography (silica; 2 %6 %
amonia in nethanol (7 M / dichloronethane) to give E2 (0,79 g, 42 9.

Cr+l 1sFANA T fe'ir?§3 é%ﬁldeffﬁﬂ%gfogé%l @yﬁresénce Bpa su’hﬁglrc?base é@@a@so@mm H N'VR
(DVB0-06) 5 1.48 (q, H) , 3f1 I—%e ch .09
(t,1=11.1 Hz hyémlq)mmzanrgtl% ERIV‘H“ S‘?thi dgnqitiylfognwlde Hm%by prgte 0@91 (bra, 1
II:?Z, g 94 ((;, St%e-ﬁo‘céct ti, grdupHh, thelindkebmédiate dEBNBuIEL Y1) 2mtbr, suddble &&Iilbd(tii)s\i,) shetB. 3, 5.7

2007/ 048’779Pﬁﬁ%ﬁ%ﬁ@%%&%é‘iﬁ%%%é‘%E‘étyﬁ“éyca"b‘myl Hup.

N-1.1-(3,4-difl uorobenzyl)pi peridin-4-y1PN- et hyl-6-(trifl ooromnethyl)pyridaz

i ne-3- amine |

3-chl or o- 6- tI’TI%F ?Tﬁ%)r}%%%l%e% ffé@h%é%{lﬁrf& b %gggﬁ% W ’%%]H&cf ForfiRd @V) by

di i sopr opyl etaﬁ’sma&ﬁi‘ﬂ@i Wuﬁ'ﬁ halp g?ﬁ?ﬁf"i‘ in n-butanol (4 m) was heated at
190C in a mcrowave reactor (Einrys Optimzer; 0-9 Barr) for 2 h. After this

period, the ﬁacti on 13- ﬁture was evaporated in vacuo and the residue
extracted w = or or net hane. The organic | ayer was washed with a

saturat ed0sol uti on of sodi um hydrogen carbonate, dried (MgSO4) and the

sol vents evapqrated in vacua. Purification by reverse phase HPLC (conditions

as previousl y—&;s?g. bed) gave Eli (210 54 %9 . C,51-119F3N4 requires 386;

Found 387 (MBjnal t mriivmiqneoe Byaneples7 4E1 br Rft5)=was Gapged puiHpithargly (efivmn =12 0.

EI) 9 52002( H) 7ch1%ni|a?0g('épﬂ on Sitika 8ol ugmg thslucht H&sm't‘gedi@ ybéve@qed%ﬁés% ﬁepaﬂaﬁv@z 2
: s,

Hz., 9@’@9{1 6@’@#@ @5’ 18BOY %ﬂ%@l@* %daimmz 25% gﬁfolupﬂﬂzghree

(ddd, J 115 4 mbbde pRasks inpbile phase A: 96 %d 0. ﬁ%garﬁllbhunﬂcdtﬁtc ExEnpd eceldmitAR:;

N R- (4- ehl 4- I

oot o TUPREAE BRIl PR SAEE el gyl

b opar od_by Teelststig Wb i Yoch 25625 Hatb Witk eriavethts o Y0 EOGOOBIY Sy 0.5

3, 6- g' ggl ﬁ; iOI?;liiﬁutlékﬁeﬁ:tjllibﬁsgﬁﬁégncgﬁmnsaglléwﬂ%1[ﬁ Mﬂﬁbrkas%%@lk&qgﬂ“ufﬂéfggb%ﬂc ﬁﬁl i@ ik 940

m cr ovave 1 egéi d}lmelemg % ol £§qflﬁ %dﬂgﬁﬁlgvﬁeﬁ tp 655 2-08 Ahmaesngadi i s

peri od, the niesctdndnionts Kirdreinwas di l uted with water and extracted with

di chl oronet hane. The organic | ayer was dried (MgSO4), filtered and the

sol vents evaporated in vacua. Purification by reverse phase HPLC (conditions
as previ ousl| yH3pu&sererdisgirdefhorca Brdey DPXE 364 spergomgter. Ehe cheaasd Naifls etgui r es

336; Found 33% ngygaméjpﬁlmﬁvgaﬁ@umﬂ%m 51.52 (qd, 1=11.5, 3.5 Hz, 2 H),
208 (d, J=15.5

25 Description 1

tert-Butyl 4-{[6-(trifluoromethyl)pyridazin-3-yl] amino} piperidine-1-carboxylate

(D1)
%O F
A N
L
N -

H
30 A mixture of 3-chloro-6-triflucromethyl-pyridazine (4.4 g, 24.1 mmol) (prepared by a
procedure similar to that described in Tefrahedron, 1999, 55 (52), 15067-15070),
4-amino-1-terr-butyloxycarbonylpiperidine (9.63 g, 48.1 mmol) and potassium iodide



WO 2007/ 048779PCT/ EP2006/ 067696 - 20 - (t, J=11.3 Hz, 2 H), 2,82 (d, J-11.5
Hz, 2 H, 3.48 (s, 2 H, 3.77- 3.87 (m 1 H), 4.55 (d, J=7.8 Hz, 1 H), 6.59
(d, J=9.3 Hz, 1 H), 7.14 (d, J=9.3 Hz, 1 H), 7.25 (d, J=7 .7 Hz, 2 H), 7.29
(d, J=7.7 Hz,” 2 H) 5 Exanple 45

(R 'S) - N- 11-w@8 2db7@ig7bauor o- a- met hyt henzybpi peri di n- 4- y11- ecigredobr@esmet hyl )
pyri dazi n-3-am ne (E45) Chia N 10A sol utildn of 02a (123 ng, 0,5 nmol),

3, 4-di fl uoronet ophenorie (186 ng, 1.25 rnnol) and titani umisopropoxide (875
ng, 3 mol) was stirred at roomtenperature for 1 h., before ethanol (0.7
mM) was added and the reaction stirred for a further 1 h. After this period,

s?dl um c%/anotz@en?h%% héde:d(iR8 xﬂat, z_1|‘g?115@' mf&ltéo WS ATl ek ﬁé?ﬁmd': drl?é réw;a?‘ﬁ ith{jﬂurét It Lr ig
at roomtenpera e r i Xxture wa en diluted w

di chl or oet haﬁ%a’s(‘g[}'%fﬂo)“ vi%‘%%rr andy e’ﬁﬁ%‘f"@a%“ﬂgg%f@fr E'E?Iﬁee CxQTEIEC d2%eF MBS and
then filter edsf:paﬂtted fdried it the walyemveapprado oo dhe anale prddvet waasspl.dﬂﬁed bas

re- di ssol ved 18RE 4(o t nat e
sol ution and r| e %\% Eahi/eél ;%&ﬂoémv\ﬁégﬁﬂﬁﬂ? @ll(ﬂ{g'{%l%%{h% %R’Q
evapor at ed i Va9 8PHpi ISHQEBM?HWW@%%‘}%EOW% (Nﬁ’LQ: (condi ti ons as

previ ously described) gave E45 (106 ng, 55 %, 20 Cl81420F4N4 requires 368;
Found 369 ( . .11-1 NWR (360 MHz, CDC13) 15 1.33 (d, J-6.7 Hz, 3 11), 1.45
- 1.62 (m 2B o 08 (m 1 H), 2.09 - 2.21 (ni, 3 H, 2.70 - 2.78
(m | H, 2.90 - 3.00 (m | El), 3.42 (q, .16.7 Hz, 114) 3.85 (br.s, 1 H),

4.97 (d, J=T7. 705(m 1H) 7.09
(dt, 1--10. 1, P?"'Hz"‘“ Ifbyli)ﬁg"gﬁ‘l‘g’g‘leéfé‘yﬁy‘%/’iﬁ‘“?""?’ﬁﬁﬁﬁ’g 1 H, 7.42
(d,1=9.3 Hz, 1 H 25 WD 2007/048779PCT1EP2006 96 21 - The follow ng
exanples (E3 - El 1) were prepargg m D~ and the correspondi ng
benzai dehyde by a procedure simlar to th dgscrfibed in Exanples 1 and 2.
Exanpl es (E13 - E14) were prepare rrespondi ng benzal ci ehyde by a
procedurggsimlar to that described in anple 12. Exanple 122H It:' MW
M+ El H 33&3501%?0% ol':f%Dl {7.06 g, 20.4 mmol} and hydrochloric acid / isopropanol (6N, 100 ml)

in methanol (100 ml} was stirred at room temperature for 2 h. After this period, solvents

were evaporated in vacuo and the residue triturated with acetonitrile. The solid product
was filtered off and dried to give D2 as the di-hydrochloride salt (6.05 g, 95 %).
15 C10H13F3N4 requires 246; Found 247 (MHW

The di-hydrochloride salt {(D2) was either used directly in the subsequent preparation of
example compounds or alternatively converted to the free base prior to use. The free
base was prepared by dissolution of the di-hydrochloric salt in water, basifying with
20 sodium carbonate and extracting with dichloromethane., After drying (MgSOy), the

solvents were evaporated i vacuo to give the free base (D2a),
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Description 3

8-(3,4-Difluorobenzyl)-1,4-dioxa-8-azaspiro[4.5]|decane (D3)

F

X Oy
F J
0

A solution of 3.4-difluorobenzaldehyde (440 g, 30.9 mmol), 4,4-cthylenedioxy-
piperidine (4.40 g, 30.9 mmol), sodium triacetoxyborohydride (6.40 g, 30.2 mmol} and
acetic acid (1.8 g, 30.0 mmol) in dichloroethane (200 ml} was stirred at room
temperature for 18 h. After this period, the reaction mixture was washed with IN sodium

hydroxide. The organic layer separated, dried (MgSQO,) and the solvents evaporated in
vacuo to give D3 (7.9 g, 98 %). C14H7F;NO; requires 269; Found 270 (MH™)

Description 4

1-(3,4-Difluorobenzyl}piperidine-4-one (D4)

BORSt

F 0
A solution of D3 (7.9 g, 29.4 mmel) in hydrochloric acid (SN, 150 ml} was heated at 50
°C for 2 h. After this period, the reaction mixture was washed with diisopropy! ether
(100 ml} and then a saturated solution of sodium hydrogen carbonate (100 ml). The
mixture was then extracted with dichloromethane and the extracts dried (MgSQ,) and the

solvents evaporated in vacuo to give D4 (5.4 g, 82 %). C2H)3FaNO requires 225; Found
226 (MH"

Description 5

1-(3,4-Difluorobenzyl)-NV-methylpiperidine-4-amine (D5)

T,

|
CHs

A suspension of D4 (5.4 g, 24 mmol}, thiophene solution (4 % in diisopropylether; 2 ml),
methylamine solution (40 % in water, 10 ml} and 10 % paliadium on carbon (2 g} in
methanol (150 ml} were hydrogenated at atmospheric pressure and temperature until 1
eq. (~600 ml) of hydrogen had been taken up. After this period, the reaction mixture was



Si H390 391 E7 H 328 329 E8 111l H 354 355 WO
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filtered and the filtrate evaporated in vacuo. The crude product was purified by column
chromatography (silica; 5 %-10 % ammonia in methanol / dichloromethane) to give D3
(4.7 g, 81 %). C13H;sF2N, requires 240; Found 241 (MH")

Description 6

6-Triflnoromethyl-3-pyridazinamine (D6}
HoN._ N
~ N
2 | F

F
A mixture of 3-chloro-6-triflucromethyl-pyridazine (1.6 g, 8.8 mmol) (prepared by a
procedure similar to that described in Tetrahedron, 1999, 55 (52), 15067-15070) and
ammonium hydroxide (30 ml) in THF (10 ml) was heated at 100 °C in a microwave
reactor (Emrys Optimizer; 0-9 Barr) for 1 h. After this period, the reaction mixture was
gvaporated and the residue extracted with dichloromethane. The combined extracts were
dried (MgSQ.), filtered and the solvents evaporated in vacuo to give D6 (1.3 g, 93 %),
CsHyF3Ns requires 163; Found 164 (MH")

Description 7

4-Chloro-6-triflnoromethyl-3-pyridazinamine (D7)
HaN_ N
=~ N

|
=
Cl X

E
A mixture of D6 (4.0 g, 24.5 mmol} and N-chlorosuccinimide (3.3 g, 24.5 mmol) in
acetonitrile (160 ml) was heated at 70 °C for 18 h. After this period, the reaction was
cooled to room temperature and the solvents evaporated in vacuo. The crude residue was
purified by column chromatography (silica; 3 %-5 % methanol / dichloromethane} to
give D7 (1.6 g, 33 %). CsH3CIF;N3 requires 197; Found 198 (MH™)
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Description 8

tert-butyl 4-{[4-chloro-6-(trifluoromethyl)pyridazin-3-yl|amino}piperidine-1-

carboxylate (D8)
H
o
|
O__N
0 mL/J\KE
0 F

To a stirred solution of D7 (1.6 g, 8.1 mmol} in dimethylformamide (50 mi) at 0 °C,
under nitrogen, was added NaH (60 % in oil; 390 mg, 81 mmol) portionwise. The
reaction mixture was stirred for 1 h., before 4-(toluene-4-sulfonyloxy)-piperidine-1-
carboxylic acid zers-butyl ester (2.9 g, 8.1 mmol), dissolved in dimethylformamide (10
10 ml), was added dropwisc. The reaction mixture was then heated between 80 — 90 °C for 6
hours. After cooling to room temperature, the solvents were evaporated in vacuo. The
residue was dissolved in dichloromethane and washed with water. The organic layer was
dried (MgSQy), filtered and the solvenis were evaporated in vacuo. The crude product
was purified by column chromatography (silica gel; 3 % methano! in dichloromethane}
15 to give D8 (1.1 g, 37 %). C1sHaoCIF3N4O; requires 380; Found 381 (MH").

Description 9

4-Chloro-N-piperidin-4-yl-6-(triflnoromethyl)pyridazin-3-amine (D9)

H
N N,
~ N
ol 2 F
F
20 F
A solution of D8 (1.1 g, 2.9 mmol) and hydrochloric acid / isopropanol (6N, 20 ml) in
methanol (100 ml) was stirred at room temperature for 18 h. After this period, the
reaction mixfure was evaporated in vacuo, the residue re-dissolved in methanol and the
solution made alkaline with methanolic ammonia, The reaction mixture was
25 concentrated in vacuo and the residue purified by ¢olumn chromatography (silica ge!; 5

% - 15 % methanolic ammonia in dichloromethane) to give D9 (70 mg, ¢ %).
C10H12CIF;N4 requires 280; Found 281 (MH™).



E14 CA CH3 342 343 The follow ng Exanples (E15 - E39) were prepared by

procedures simlar to those described in Descriptions 1 -5 and Exanples 1,

2, 12 and 16. NCI RN R2 Exanple RTHR2 MW M+ E15 11l H 302 303 E16 Cl
4 H 336 337
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N-{1-(3,4-difluorobenzyl)piperidin-4-ylj-6-(trifluoromethyl)pyridazin-3-amine (E1)

F

F ~N F

F N =

H

To a stirred solution of D2a (2.61 g, 10.6 mmol) and acetic acid {0.64 g, 10.6 mmol) in
dichloroethane (200 ml) was added 3,4-difluorobenzaldehyde (1.52 g, 10.6 mmol) and
sodium triacetoxyborohydride (2.24 g, 10.6 mmol) at room temperature. After stirring
for 18 h., the reaction mixture was quenched with IN sodium hydroxide, the organic
layer removed, dried and the solvents evaporated in vacuo. The crude product was
purified by chromatography (silica; 2 %-5 % ammonia in methanol (7 M} /
dichloromethane) to give E1 (2.39 g, 61 %). Cy7H(7FsNy requires 372; Found 373
(MH"; mp: 167.7 — 168.9 °C. 'H NMR (DMSOQ-D6) & 1.50 (qd, J~11.5, 3.7 Hz, 1 H),
1,96 (br.d, /=12.4 Hz, 2 H), 2.12 (td, /=11.4, 2.6 Hz, 2 H), 2.78 (br.d, J/=11.3 Hz, 2 H),
3.48 (s, 2 H), 3.90 (brs, I H), 6.94 (d, /=94 Hz, 1 H), 7.13 - 7.19 (m, 1 H}, 7.32 - 7.42
(m, 2 H), 7.53 (br.d, /=7.3 Hz, 1 H), 7.63 (d, /=9.4 Hz, 1 H}

Example 2

N-[1-(4-fluorohenzyl)piperidin-4-yl]-6-(trifluoromethyl)pyridazin-3-amine (E2)
~N %
F N =
£

A suspension of D2 (1.7 g, 5.32 mmol), 4-flaorobenzaldehyde (0.66 g, 5.32 mmol), di-
isopropylethylamine (1.37 g, 10.6 mmol} and triacetoxyborohydride on resin (Argonaut
Technelogies; 2.2 mmol/g; 3 eq.) in dichloroethane (10 mi)} was stirred at room
temperature for 18 h. After this period, the reaction mixture was filtered and the solvents
evaporated ir vacuo. The crude product was purified by chromatography (silica; 2 %-6
% ammonia in methanol (7 M) / dichloromethane) to give E2 {(0.79 g, 42 %). Ci7H5FsNy
requires 354; Found 355 (MH"); mp: 163.3 — 165.3 °C. 'H NMR (DMSO-D6) & 1.48 (q,
J=10.8 Hz, 2 H), 1.95 (br.d, J/~12.5 Hz, 2 H), 2.09 (, /=11.1 Hz, 2 H), 2,78 (br.d, /<1 1.3
Hz, 2 H), 3.47 (s, 2 H), 3.89 (br.s, 1 H), 6.94 (d, /9.4 Hz, | H), 7.15 (t, /=8.8 Hz, 2 H),
7.34 (dd, J=8.3, 5.7 Hz, 2 H), 7.53 (br.d, /=7.3 Hz, 1 H), 7.63 (d, /9.4 Hz, 1 H)
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Example 12

N-[1-(3,4-difluorobenzyl}piperidin-4-yl]-V-methyl-6-(trifluoromethyl)pyridazine-3-
amine (E12)

T |
Q
=
— =
\Z
\ 7
|

A solution of D5 (480 mg, 2 mmol), 3-chloro-6-trifluoromethylpyridazine (182 mg, 1
mmol) and diisopropylethylamine (260 mg, 2 mmol} in #-butanol (4 ml} was heated at
190 °C in a microwave reactor (Emrys Optimizer; 0-9 Barr) for 2 h. After this period, the
reaction mixture was evaporated in vacwo and the residue extracted with

10 dichloromethane. The organic layer was washed with a saturated solution of sodium
hydrogen carbonate, dried (MgSQO.) and the solvents evaporated in vacuo. Purification
by reverse phase HPLC (conditions as previously described) gave E12 (210 mg, 54 %)
CsH 9FsN;4 requires 386; Found 387 (MH™). 'H NMR (CDCl3) 8 1.74 (br.d, /=12.0 Hz,
2 H), 1.88 (qd, /~12.0, 3.9 Hz, 2 H), 2.17 (td, J=11.8, 2.5 Hz, 2 H), 2.96 (br.d, J/=11.6

15 Hz, 2 H),3.00 (5,3 H), 3.47 (s, 2 H), 4.85 (t, J=12.1 Hz, 1 H), 6.78 (d, /=9.6 Hz, 1 H),
6.99 - 7.05 (m, 1 H), 7.10 (dt, /=10.2, 8 1 Hz, 1 H), 7.20 (ddd, J=11.4, 7.8, 2.1 Hz, 1 H),
7.46 (d, /=9.6 Hz, 1 H)

Example 16
20

N-[1-(4-chlorobenzyl)piperidin-4-yl]-6-chloropyridazin-3-amine (E16)

ol N X

H

A solution of 1-(4-chlorobenzyl)-piperidin-4-yl amine (1 g, 4.45 mmof) (prepared by a
procedure similar to that described in WO2001098273), 3,6-dichloropyridazine (670 mg,
25 4.45 mmol) and sodium carbonate (940 mg, 8.90 mmol} in dimethylacetamide (5 ml)
was heated at 120 °C in a microwave reactor (Emrys Optimizer; (-9 Barr) for 40
minutes, After this period, the reaction mixture was diluted with water and extracted
with dichloromethane. The organic layer was dried (MgSO;), filtered and the solvents
evaporated in vacuo. Purification by reverse phase HPLC (conditions as previously
30  described) gave E16 (228 mg, 15 %). Ci6H;sCLN, requires 336; Found 337 (MH™), 'H
NMR (360 MHz, CDCl3) 61.52 (qd, J/~11.5, 3.5 Hz, 2 H), 2.08 (d, J=12.5 Hz, 2 H), 2.16
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(t, J=11.3 Hz, 2 H), 2.82 (d, J=11.5 Hz, 2 H), 3.48 (s, 2 H), 3.77 - 3.87 (m, 1 H), 4.55 (d,
J=7.8 Hz, 1 H), 6,59 (d, /=9.3 Hz, 1 H), 7.14 (d, J=9.3 Hz, 1 H), 7.25 (d, /=7.7 Hz, 2 H),
7.29 (d, J=7.7 Hz, 2 H)

5 Exampled45

(R,8)-N-[1-(3,4-difluoro-c-methylbenzyl)piperidin-4-yl]-6-(trifluoromethyl)
pyridazin-3-amine (E45)

F

F

10 A solution of D2a {123 mg, 0.5 mmol), 3,4-diflucroacetophenone (186 mg, 1.25 mmol)
and titanium isopropoxide (875 mg, 3 mmol) was stirred at room temperature for 1 h.,
before ethanol (0.7 ml} was added and the reaction stirred for a further 1 h. After this
period, sodium cyanoborohydride (68 mg, 1.1 mmol} was added and the reaction stirred
al room temperature overnight, The reaclion mixture was then diluted with

15 dichloroethane (30 ml), water (1 ml) was added and the mixture stirred and then filtered.
The filtrate was evaporated in vacuo and the residue was re-dissolved in
dichloromethane (30 ml), washed with 10 % sodium carbonate solution and dried
{MgSQjy). The mixture was [iltered and the solvent evaporated in vacuo, Purification by
reverse phase HPLC (conditions as previously described) gave E45 (106 mg, 55 %)

20 CigHyF4Ny requires 368; Found 369 (MH"). 'H NMR (360 MHz, CDCl;) § 1.33 (d,
J=6.7 Hz, 3 H), 1.45 - 1.62 (m, 2 H}, 2.00 - 2.08 (m, 1 H), 2.09 - 2.21 (m, 3 H), 2.70 -
2.78 (m, 1 H), 2.90 - 3.00 (m, 1 H), 3.42 (g, /=6.7 Hz, 1 H), 3.85 (br.s, | H), 4.97 (d,
J=7.3 Hz, 1 H), 6.65 (d, /9.3 Hz, 1 H), 6.99 - 7.05 (m, 1 H), 7.09 (dt, /=10.1, 8.2 Hz, ]

H), 7.18 (ddd, J=11.7,7.8,2.1 Hz, 1 H), 7.42 (d, /=9.3 Hz, 1 H)
25
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The following examples (E3 - Ell) were prepared from D2 or D2a and the
corresponding benzaldehyde by a procedure similar to that described in Examples 1 and
2. Examples (E13 - El14) were prepared from the corresponding benzaldehyde by a
procedure similar to that described in Example 12.

F

F

N
R O\ N7 F

.

\
5 R®
Example Rl—% R’ MWt MH+

SN
Ei H 372 373
Sy
F
/ ‘-LLL
E2 /C]/ H 354 355
™
F
o
E3 /O/ H 370 371
Cl
CFs oy
E4 \O/ H 404 405

o
ES Q/ H 354 355
: F
F N
E6 FU H 390 391
F

H 328 329

E7

o
"LLL

E& q H 354 355
F
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Example RI—3 R? M. Wt MH+
™,
E9 H 388 389
cl
F'
o
E10 Q/ H 388 389
|

s

Ell

\Q/ H 372 373

F
F
F T
E12 :@]/ CH; 386 387
F
CF; M,
E13 U CH; A18 419

El4 CH; 342 343

G
T

o

The following Examples (E15 - E39) were prepared by procedures similar to those
described in Descriptions 1 — 5 and Examples 1, 2, 12 and 16.

N.__.Ci
-
N
k2

Example R'-—% R? M. Wt MEH+
El5 O/ H 302 303
E16 /@/ H 336 337

Cl
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Example Rl-—é R’ M. Wt MH+
M
El7 O/ CH; 316 317
o
E18 \Q/ CH; 352 353
F
CHy My
E19 \Of CH; 348 349
F
o
E20 U CH; 352 353
F
Br L"'-L
E21 U CH; 412 413
F
CF3 Py
E22 U CH; 418 419
Cl
CFj ,
E23 \Q/ CH; 402 403
F
CF3 y
E24 \O\/ CHs 402 403
F
CF3 Py
E25 U CH; 384 385
CHy My
E26 \O\/ CH; 344 345
CHy
CHg *
E27 j@j CH; 358 359
CHg CHs
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Example Rl—g R M. Wt MH+
CFy *y
E23 U CH; 402 403
F
CHj, H,
E29 :@/ CH; 348 349
F
Br- S \1"1
E30 \[l Yl CH; 400 401
CHy S
E31 | || CH; 350 351
CH;
T
E32 O/ CH, 308 309
£33 g/ CH; 320 321
"LLL
E34 O/ CH; 320 391
F h
E35 j;j/ CH; 370 371
F
F
s._
E36 | || CH; 400 401
Br
F 2
E37 U CHs, 348 349
CHs
fHa
N .
E38 | CH{ U CH, 359 360
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Example R'—3 R’ M.Wt MH+

E39 O\;‘ CH; 336 337

The foliowing Example (E40) was prepared by procedures similar to those described in

Descriptions 1 — 5 and Examples 1, 2 and 12.
R1/\ [O\ NZ N CHj
&J/
N
2

R‘—% R’

"1_'_L

E40 F _ CH; 364 365

Example M.Wt MH+

The following Examples (E41 — E45) were prepared by procedures similar fo those
described in Descriptions 1 — 9 and Examples 1, 2, 12, 16 and 45,

Example RL"”E R’ M.Wt MH+
F >,
N U H 384 385
~0
.LL;I

E42 /@f 2 372 373
F F
F >,

E43 U cl 406 407
F




The foll owi ng Exanple (NO was prepared by procedures simlar to those

described in Descriptions 1 -5 and Exanples |, 2 and 12. Exanpl e R1IH R2
MW M+ E40 F F Cl1-13 364 365 The follow ng Exanples (E41 - E45) were
prepared by procedures simlar to those described in Descriptions 1 -9 and

Exanpl es 1.w@aotbdss7dp and 45. R5 Exanple RIH R R5 M W piipEhdodids - . . O
- 26 -

Example R—3 R R’ MWt | MH+

o
Edd /O/ CH; H 368 360
F
F >,
E45 :@/ CH; H 386 387
F

The following names refer to the Example Numbers :

N-{1-(3 4-difluorobenzy!)piperidin-4-y1]-6-(trifluoromethyl)pyridazin-3-amine (E1)
N-[1-(4-fluorobenzyl)piperidin-4-yl]-6-(trifluoromethyl}pyridazin-3-amine (E2)
N-[1-(4-chlorobenzyl)piperidin-4-yl]-6-(trifluoromethyl)pyridazin-3-amine (E3)

5  N-[1-(3-trifluormethylbenzyl)piperidin-4-yl]-6-(trifluoromethyl)pyridazin-3-amine (E4)
N-[1-(3-fluorobenzyl)piperidin-4-yl]-6-(trifluoromethyl)pyridazin-3-amine (E5)
N-[1-(3,4,5-trifluorobenzyl)piperidin-4-yl1-6-(trifluoromethyl)pyridazin-3-amine (E6)
N-[1-(cyclopentylmethyl)piperidin-4-yl]-6-(trifluoromethyl)pyridazin-3-amine (E7)
N-[1-(2-fluorobenzyl)piperidin-4-yl]-6-(trifluoromethyl}pyridazin-3-amine (E8)

10 N-[1-(4-chloro-3-fluorobenzyl)piperidin-4-yi]-6-(trifluoromethyl)pyridazin-3-amine (E9)

N-[1-(3-chicro-4-fluorobenzyl)piperidin-4-yl]-6-(trifluoromethyl}pyridazin-3-amine
(E10)

N-[1-(3,5-difluorobenzyl)piperidin-4-yl]-6-(trifluoromethyl)pyridazin-3-amine (E11)

N-[1-(3,4-difluorobenzyl}piperidin-4-yl]-N-methyl-6-(trifluoromethyl}pyridazin-3-amine
15 (E12)

N-[1-(3-trifluoromethylbenzyl)piperidin-4-yl]-N-methyl-6-(trifluoromethyl ypyridazin-3-
amine (E13)

N-[1-(cyclopentylmethyl)piperidin-4-yl]-N-methyl-6-triflucromethyl}pyridazin-3-amine
(E14)

20 N-[1-(4-chlorobenzylpiperidin-4-yl]-6-chloropyridazin-3-amine (E16)
N-(1-benzylpiperidin-4-yl)-N-methyl-6-chloropyridazin-3-amine (E17)
N-[1-(3,5-difluorobenzyl)piperidin-4-yl]-N-methyl-6-chloropyridazin-3-amine (E18)
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N-[1-(2-fluoro-5-methylbenzyl)piperidin-4-yl]-N-methyl-6-chloropyridazin-3-amine
(E19)

N-[1-(3,4-diftuorobenzyl)piperidin-4-yl]-N-methyl-6-chloropyridazin-3-amine {(E20)

N-[1-(3-bromo-4-fluorcbenzyl)piperidin-4- yi]-N-methyl-6~chloropyridazin-3-amine
(E21)

N-[1-(4-chloro-3-trifluoromethylbenzyl)piperidin-4-yl}-N-methyl-6-chloropyridazin-3-
amine {E22)

N-[1-(3-fluoro-5-trifluoromethylbenzyl)piperidin-4-yi]-N-methyl-6-chloropyridazin-3-
amine (E23})

N-[1-(2-fluoro-5-trifluoromethylbenzyl)piperidin-4-yl]-NV-methyl-6-chloropyridazin-3-
amine (E24)

N-[1-(3-trifluoromethylbenzy{)piperidin-4-yl]-N-methyl-6-chloropyridazin-3-amine
(E25)

N-[1-(2,5-dimethylbenzyl)piperidin-4-yl}-N-methyl-6-chloropyridazin-3-amine (E26)
N-[1-(2,4,5-trimethylbenzyl)piperidin-4-yl]-N-methyl-6-chloropyridazin-3-amine (E27)

N-[1-(4-fluoro-3-triflucromethylbenzyl}piperidin-4-yl}-N-methyl-6-chloropyridazin-3-
amine (E28)

N-[1-(4-Auoro-3-methylbenzyl)piperidin-4-yl]-N-methyl-6-chloropyridazin-3-amine
(E29)

N-[1-(5-bromothiophen-2-ylmethyl)piperidin-4-yl]-N-methyl-6-chloropyridazin-3-amine
(E30)

N-[1-(4,5-dimethylthiophen-2-ylmethyl)piperidin-4-yl]-N-methyl-6-chloropyridazin-3-
amine (E31}

N-{1-(cyclopentylmethyl)piperidin-4-yl]-N-methyl-6-chloropyridazin-3-amine (E32)

N-[1-(1-cyclohex-1-en-ylmethyD)piperidin-4-yl]-A-methyl-6-chloropyridazin-3-amine
(E33)

N-[1-(1-cyclohex-3-en-ylmethyl}piperidin-4-yl]-N-methyl-6-chloropyridazin-3-amine
(E34)

N-[1-(3,4,5-trifluorobenzyl)piperidin-4-yl]-N-methyl-6-chloropyridazin-3-amine (E35)

N-[1-(4-bromothiophen-2-ylmethyl)piperidin-4-yl]-N-methyl-6-chloropyridazin-3-amine
(E36)



M+ E44 |1 CH3 H 368 369 E45 4111 CF13 H 386 387 The foll ow ng nanes
refer to the Exanple Nunbers :

N-{1-(3, 4-difl uorobenzyl)pi peridin-4-y1]-6-(trifluoronethyppyrida2in-3-an ne
(E" N 1

- (4-f 1 uor obepzoohhgsrperi di n-4-y1]-6-(trifluoronet hyl) pyr ir¢dzaproodeasdsne ( E2)
N41- (4-chl or obenzApi peri di n-4-A-6-(trifl-@48ronmet hyppyri dazi n-3-ani ne (E3)
5N11- (3-trifluornethyl benzyl)piperidin-4-y1]-6-(trifluoromethyl)pyridazin-3-
am ne (E4)

N41- (3-fl uorobenzyppi peridin-4-A-6-(trifluoromethyppyridazin-3-am ne (E5)

N- [(1 (f 4, 5- ty-[1-3upicebenzytpabeey i)l béridn-¥-5] = Bnidiyil dooropeidayipdysidazi n- 3- am
ne (E6

N. [ 1- (cycl opéﬁ%@l met hyppi per i di n-4-y1] - 6- (trifluoromet hyl ) pyri dazi n-3- ani ne
(E7) NA1 -( (A[r u 1! C )? nigazin- 3-am ne
(E8) 1O0N-[1-(4- 5 ﬁl @@gﬂ@y d)géﬂzg%ﬂgli‘t%r};ﬁl Jgﬁ]?f{tﬁjji%og{ﬁgﬁ YRR AL

i f1 uor onet hyl&E@r i dazi n- 3- am ne (E9) N41l- (3-chl ore-4-fl uorobenzyl )p

di n-4- 3-

:\Iéplirl(Sl g di ?‘/I]Nliblr(‘}% é‘?‘ﬁ‘;\’ &ﬁe E‘Y{/’Zg%@“@{hﬂ ?1%‘3?@5@%% FEndEPh- 3- ani ne

El 1
N[ 113, a- di Vs aE B BePrRipes i YR ey WGP SHA8URY ppyr  dazi
n-3-am ne 15(B4®) N-[1-(3-trifluoronethyl benz-
yl ) pi peridin-4-A-N-nmethyl -6-(trilluoromethyl)pyridazin-3- am ne (E13)
N41- (cycl operfiir @eﬁlwﬁrﬂrrp@hm@bwt)mqndmﬁmlh {rifupromethylpy et B E9r i ci azi n
- 3-am ne (E14¥4))

10 N-[1-(2,4-difluorobenzyl)piperidin-4-yl]-6-(trifluoromethyl)pyridazin-3-amine (E42)

N-[1-(3 ,4-diﬂuorobenzyl)piperidin-4—yl]-6-(triﬁuoromethyl_)-4-chlo ro-pyridazin-3-amine
(E43)

N-[1-(4-[uoro-c-methylbenzypiperidin-4-yl]-6-(triflluoromethyl)pyridazin-3-amine
(E44)

15 N-[1-(3,4-difluoro-o-methylbenzyl)piperidin-4-yl]-6-(trifluoromethyl)pyridazin-3-amine
(E45)

Pharmacelogy

In vitro binding affinity for human D2y recepior

20  Frozen membrancs of human Dopamine D2p receptor-transfected CHO cells were
thawed, briefly homogenised using an Ultra-Turrax T25 homogeniser and diluted in
Tris-HCl assay buffer containing NaCl, CaCl,, MgCl,, KCI (50, 120, 2, 1, and 5 mM
respectively, adjusted to pH 7.7 with HCI) to an appropriate protein concentration
optimised for specific and non-specific binding. Radioligand [*H]Spiperone (NEN,

25 sgpecific activity ~70 Ci/mmeol} was diluted in assay buffer at a concentration of
2 nmol/L.. Prepared radicligand (50 ul), along with 50 pl of either the 10 % DMSO
control, Butaclamol (10'ﬁ mol/]l final concentration), or compound of interesi, was then
incubated (30 min, 37 °C) with 400 pl of the prepared membrane solution, Membrane-
bound activity was filtered through a Packard Filtermate harvester onto GF/B

30 Unifilterplates and washed with ice-cold Tris-HCI buffer (50 mM; pH 7.7; 6 x 0.5 ml).
Filters were allowed to dry before adding scintillation fluid and counting in a Topcount
scintillation counter. Percentage specific bound and competition binding curves were



20N41- (4-chl orobenzyl ) pi peri di n-4-y1] -6-chl oropyri dazi n-3-atnine (El 6)

N- (1- benzyl pi peri di n-4-y1l)-N-net hyl - 6- ehl or opyri dazi n- 3-am ne (E17)

N-[1-(3, 5 di f | uorobenzyppi peridin-4-yll -N-methyl-6-chloropyr idazin-3-am ne
(El 8) 4 79PCT/ EP20061067696 - 27 -

N11- (2-fl uoro- éh&ﬂ?’hyl benzyl ) pi peri di n-4987(1- N- met hyl - %g%ﬁng*r]ﬁéop?g/ﬁrgFQ azin- 3-
am ne (E19)

N41- (3, 4-di fl uonbenzyppi peridi n-4-y11- N net hyl - 6- chl or opyri dazi n- 3-am ne
(E20)
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i dazi n- 3- ant ¥ dsggoigtion

10N CL (2= | e o L 49O TR WY PRI Slled s b OB st
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( E26) concentratlon of 4 l1mes then' IC50 were first mcubated for one hour w1th human D2L

15N41( (E 374 SrdokptBr deBMEIRNE VP R vBRMedif - & 23°A\RE fdre BoehbRECHNMEIMIBZI N- 3- a
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N41- (4- f | uor BIYST SPGUR Hsig fethyyplh SRR o B nEiptely. Zkﬁef e R v EkrSfopyri da
zi n-3- ahi ne0@RABYf pre-warmed buffer (25°C) containing 1 nM [*H]spiperone was added on the
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25N 1- ( 1- cy &1 BREeTEaion Of P AN S B ol Aijpigergpe RPN O Bz n- 3-
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( E35) 20 considered fast dissociating D2 antagonists if they were dissociating as fast or faster than
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5N-[ 1- (cycl ohexyl met hyppi peri di n-4-y1] - N-net hyl - 6- chl or opyri dazi n- 3-am ne
(E39)

N-[1-(3-trifluoronethyl benzyppi peri di n- 438N et hy1- 6- net hyl pyri dazi n-3-am n
e (E40) N-] '

-(3-fluoro-4-nmethoxybenzyl ) pi peridin-4-y1]-6-(trifluoronethyppyridazin-3-arn
ine (F41) 10N11 -

-(2, 4-di fl'uor@b@tﬁzyl )pi peridin-4-yl]-6-(trifluoronethyl)pyridazin-3-am ne
(E42) o o | ' o
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N-11- (4-fl uoro-u-niet-hyl benzyl) pi peri di n-4-y1]-6-(trifl uoromethyppyridazin-3
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15N-[ 1- (3, 4- di f| uor o- a- et hyl benzedl\)' piperi di n;ﬁ-‘ylka 6-(trifluor onet hyppyri da
zi n-3-anmine (E45) Pharnacol ogyR'Tn \n@i ndrngyaf finity for human DZ.
n

receptor 20 Frozen nenbranes- of hu pa 2L, receptor-transfected
CHO cells were thawed, briefly honogentsedNlUsiyg am*U tra-Turrax T25
honogeni ser and diluted in Tris-HC assay Flgzuff ¢ containing NaCl, CaCh,
MgCl2, KCt (50, 120, 2, 1, and 5 nMrespectively, adjusted to pH 7.7 with
HCl) to an appropriate protein concentratq)on optimsed for specific and
non-speci fi ¢ bi nding. Radioligand CH] Spi perone (NEN,” 25 specific activity

-70 G /mmol) was dil LN ff e tion non.
Prepared radioli gangp% g‘_gm%'fl ?§§§@3§§°P%%§%53§ﬁ8%?%§T %Ha etb'g}te %@Brla(z) % DVBO
control, Binalan] (38regispwenafarntibgreefonbasitrati on), or conpound of interest,
was then jpncubat ed ®R3QhPdFogedlor@ Migith 400 pl . of the prepared menbrane

sol ution, Menbrane-hbound activity filtered thrqugh Packard Filternmate
harvester onto G/ Bl& ésdjq“fﬂﬁf ?tfe%]rsﬂ}é\gﬁ'élgé ﬁ'htﬁ lmg%gﬂﬂ\ﬁﬁtflﬁﬁﬁ 8%’%654656“#?t _ HCI
buffer (50 MM pH 7 sdgci@l kol (M grbyp corbiktiney of hypdrogem helovwedndo dry before

adding scintillatiog; Lduﬁ;& Tng@ggﬂ ﬁ%@?’g‘%@‘s?“ﬁg?%%%i%ﬂ tidndt: itkg,ghypognt er.

Per centage specific hoy an, i curves were WO
70071048779PCl TP2006845BHEgVith bor 2 S‘@é@%ﬁﬂt%%%ff&rs}?%ﬁ@éﬁ?‘iﬁ’sm%?ttfmféab
(I'nsightflal ). Al cenpOuatsyiGdeoalqalEhbr Gahaepaketyi) except E8, E25, E41,
E42, E44 and E45 (pi > Fast. di ssoci ati on Conmpounds show ng an | C50
superior to 1 1.1. Mﬁé%d{oég?éécl'ﬁr? Ei i ndi rect assay adapted 5 froma net hod
publ i shed by Josee B ighajos&n<allad opperfioproCosiiet ed Jour nal of Recept or
Research, 1984, 4(7R'a8lR* &4h indeperiemiyat aydbginorhaloe of dissociation.
Conpounds at a concentration of 4 times their |1C50 were first incubated for
one hour with human D2L receptor cell nenbranes in a volune of 2 nil_at 25C,
then fil 28r ek overorgbeund adonting foidldimr! winalein RS ixtrifloaronwmihyd and 20 Rieid R’

nul tividor, |mmedigielgimafter, the vacuumwas released. 10°0.4 m of
‘pre-war med buffer (25&3é containing 1 nM[I1-1]spiperone was added on the
filter for 5 mnutes. The incubation was stopped by initiating the vacuum
and .i mredi at €.r i Asémppund tbroRiing & didit lofhdrein RC o kiydosifcher methiye fil ter - bound
radi oactivity was neasured in a liquid scintillation spectroneter. The
principle of the assay is based on the assumption that the faster a conpound
di ssoci at%ds f+orft £91BPIHRd perERS o claimd vhgeia R [i84-upoph§idt 8he 15 binds to the
02 .receptor. For3eddnplophetphen 02 receptors are incubated with cl ozapi ne at
t he concentration of 1850 nM (4 x 1050), . [ 3H] spi perone  binding is equival ent
to 60-70 % of its total binding capacity (nmeasured in absence of drug) after.
5 min i ncubatd o ofCRPIUNEr Acamkdng i frcuBaitred! wivhbrett Hbe: awpcwylclimt&vdé-?%*-

[ 31- 1] spi per one thiohsheRg ) veti €401 R BRIk IRriazisB AeAn& | 0Zzapi ne was

i ncluded _in each filtration run, tested conpounds were 20 consi dered fast

di ssoci ati’'ng D2 antagonists if they were dissociating as fast or faster than
cl ozapi ne.- Al4. neasammoind oapoutins thadlaimdils sdeteht | ha campodfras tier V4 héh4dt hat

of - cl ozapi ne, i-'cﬁﬂutﬁ‘olﬁgz%pipe’ridﬁlgél-}fl]—é—(triﬂuoromethyl)pyridazin—B-amine.




Cl ai s 1 A compound of formula (1) 5 ,NRERNR4A I R'R" or a
pharmaceutically acceptable salt, hydrate or solvate thereof, or a

stereoi sonmeric formthereof, wherein 10R is hydrogen or C _salkyl; R is
phenyl; phenyl . substituted Wi t h 1,2 or 3 substituents each |ndependently
sel ected fromthe group consisting of hydrogen, halo, cyanG,

G 4al kyl oxy, perfluoroC34al kyl, di Cl4allgylarnino; thienyl; thtienyl
substituted with 1 or 2 substituents selected fromthe group consisting of
hal o 15and Cl. 4al kyl; C.3_gcycl oal kyl; or C54cycl oal kenyl; R 2 is hydrogen
or G -salkYl;.123 is halo, Chatlicyl or perfluoroCldal kyl; and R4 and Rs

each indepen 9 eng| %aﬁf;fcelhw&ﬁ gﬁrﬂﬁosﬂ{ongfak&m&%g % @ﬁﬁgaﬂ%w‘&f@c‘%% ramogl?_t cﬁ'\ Q claim

1 wherein R3 is trifluorone are drogen
conpound accor d?%oﬂlﬁdéﬂ@?f’f?ﬁ‘i“\/ﬂ*\@mell n R2 i s hydrogen or met hyI 254. A
conmpound accord| ng to claiml whereirtill is 4-fluorophenyl or

3,4-dill uoro enyl ound ac rd n laim1 wherein the conpound -
is N41-(4- 888??%/‘5@?56%%% i chl rélsf%'ﬂnlegl&l%net hyppyri dazi n- 3- am ne,
30 6. A c.‘orrpound according to clai mI wherein the conpound is N4143, 4-

dif1uor obenzy! ) Ricagy b&mnasﬂcrexﬁe]cnﬁc(ahﬁ@ffwgéammpwgﬁ&azi n-3-anine. -31 -

10 A compound as defined in claim 8 for use as a medicine in the treatrnent or
. prevention of schizophrenia, schizophreniform disorder, schizoaffective disorder,
10 . delusional disorder, brief psychotic disorder, shared psychotic dlsorder, psychotic
" disorder due to a general medical condition, substance-induced psychotic disorder,
psychotic disorder not otherwise specified; psychosis associated with dementia;
major depressive disorder, dysthymic disorder, premenstrual dysphoric disorder,
depressive disorder not otherwise specified, Bipolar 1 disordef bipolar IT disorder,
15 cyclothyn‘uc disorder, blpolar disorder not otherwise specified, mood disorder due to
a general medical condition, substance-induced mood disorder, mood disorder not
otherwise specified; generalized anxxety disorder, obsesswe-compulswe disorder,
panic disorder, acule stress disorder, post-traumatic stress disorder; mental
retardation; pervasive dévelopmental disorders; attention deficit disorders, attention-
20 deficit/hyperactivity disorder, disruptive behaviour disorders; personality disorder of
the paranoid type, personality disorder of the schizoid type, personality disorder of
the schizotypical type; tic disorders, Touretle’s syndrome; substance dependence;
substance abuse; substance withdrawal; trichotiflomania. ‘

25 . 11. A process of preparingacorhpound of formula (I
R
1/]\ ' =N R
0,0
NS g
,éz RE
wherein R, R' - R® are as defited in claim I, comprising the step of

30 {a) reacting an intermediate of formula (1I)



7. A pharmaceutical conposition conprising a therapeutically effective
amount of a conpound as defined in claiml. 8. A conpound as defined in
claim1 for use as a nedicine. 5 9. A conpound as defined in claim8 for use
as an antipsychotic. 10.- A conpound as. defined in claim8 for use as a
medicine in the treatthent or prevention of schizophrenia, schizophreniform
di sorder, schizoaffective disorder, 10 _3delusional disorder, brief
psychotic disorder, shared psychotic disorder, psychotic disorder due to a
general nedical condition, substance-induced psychotic disorder, psychotic
-di sorder not otherw se specified; psychosis associated with denentia; mjor
depressive -di sordet, dysthym c disorder, prenenskPual dysphoric disorder,
depressi ve disorder not otherw seHi¥pecified’ pol ar | disorder, bipolar H
di sorder, 15 cyclothym c disorder| bihol at, disorder not otherwte '
speci fied, nood disorder due to a gerieral ne i caR*condi ti on,

subst ance-i nduced nood di sorder, nood di gordgyr not otherw se. specified,
general i zed.anxi ety di sorder, obsessive-conpul sive disorder, panic disorder,
acute stress disorder, post-traumatic stress disorder; nental retardation;
pervasi ve devel oyiremmi &’ diRongens defiiddeint tiaim defwidi tan dingomekiats , ofafotrewihi on-
20 deficitThypeyacljyict Y 1, di j ve vi qur.disarders; .
personal ity disggggrbi?”%ﬁ%kgg%%ﬁ%i%gki%%?&L%fggﬁgﬁfiggéwgg%:§€95$h¥%%

-schi zoid fype, pessenhin 2o eatalpstdiare redctiph mes eolvordt §ipi cal type; tic

di sorders, Tourett en)Semuidh®iRermeadRI dFQladependence; . substance abuse;
substance withdrawal; trichotilloniania. 2511. "A process of preparing a
conmpound of ‘formula (1) .32 - Ne;R3 HN wherein R2 - RS are as defined
inclaiml, with an internmediate of forg -C(=0)-R, where Rand It are
as defined in claim1, .in the presence pf 4 reduci ng agent and an acid
catalyst, in a reaction inert solven ; f§eacting an internedi ate of
formula (V) . 10wherein 123- R5 aré as %ed inclaiml, with an

efi

intermedi ate of formula (VII) wietrein R, R and le are as is as
defined in claiml,in.the presence of a base in a 15reaction inert solvent.
10 wherein R*— R? are as defined in claim 1, with an intermediate of formula (VII)
R
R1)\N
. N — H
b2

. 2 . S " .
. wherein R, R' and R” are as is as defined in claim I, in the presence of a base in a
15 reaction inert solvent. '



