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of the Invention The present ijnvention relates to
6- (pi peridi n-4-yl am no) pyri dazin-3-carbonitriles that
are fast dissociating dopam ne 2 receptor antagonists,

PRERGBSHEAMT RS- pRR BRI D ORR 1R CEPRY NAST AYESOCTATING DOPAMINE 2
rRPESITORCAIhEGlsTE ONPOSi ti ons conpri sing these conmpounds

as an active ingredient. The conpounds find utility

as nedicines for treating or preventing central 10

nervous system di sorders, for exanple schi zophreni a,

by exerting an antipsychotic effect w thout notor

side effects. Background Prior Art J. Med. Chem
(Figdd @f thedlavgmipn 730- 741 di scl oses

GriRNGRYdN: NidcheibP QQQ%E B g _iﬁe’riﬂﬁn-é’l-%llamino) ridazin-3-carbonitriles that
pi peridinyl]-3-pyridazi nam ne and anal o gus conpounds

FEC FbtAIRHMING HANBNHS & TCRAHPH PRGNS aPTRERSSSS | premuing these
rl\bl_@mflaﬁmds]agﬁ aRResti b @orﬁﬁ&siﬂiﬂtﬁ%ﬂﬁpﬁ&ng st codmbeshds as an active

db BT HieceeReappt JRTRRER e e fe indh apevensipe contl

aeNMEON reystear disaglors, $o1s cadmplb eschizpgintime, BY axeamgt @r antipsychotic
i f 1k ounds tested antagoni zed the

g?gg%oﬁgggggggﬁgﬁﬁ%?%ﬁhduced by a subsequent dose of

aponor phine they may al so be considered to be devoid

HacloRant PeoF RRePt or bl ocking properties. The
nds of the present_invention diff in th

conpo r

r dehchosn. G998y r44 48k o0 T Gaelowr GroBymiln-Hi benylmethy)-4-
papceidynydPshpltigazimexipechetl drafdotng tdhapounteyaexfetyldhidlinesterase
zqggqtagonistic effect at the dopami ne D2 receptor.
E%]’¥?%tion of the Invention Schizophrenia is a severe

and chronic nental illness that affects approxi nately
Fafl, VoI 2OPU PSR kL B4 0 UABLRTRL B e AROBE Sfridiny -

dotmingPAdBidbacsemeeingr depdmipcredl 4908y, The MoyhpRiorhe oflisclosed
SoRipe ARV ABIa2oAkR HIHAUbYarsihY IBtetbcbitbe iRQSLodestciht R8hpounds
as §f5|t|ve* én%judlng hal | u |nat|oas, d%lu5|o s and d ¢
dFest gafeonted nbe gricisotRed « Prbewor gindpqedq by ga qgubsequent dose o
npgaibiphéne thiy afayiaol hidensideicdlto baidetsid afalbpardingiredeptoe dlocking
5t {8l B TR DI BBR bty i tp presence of &
parideringsingtced ofid perinignd moretc @ighﬁhé unexpeted dinding thatdhey exert an
faﬁtea%gnﬂs{?@@ffécﬁgt ﬁ%?dlspéﬂlﬁe pdcgRsory. The aetiol ogy of

I sease IS sti unknown, "but aberrant
neurotransmtter actions have been hypothesized to

‘Betelipticn oftfe Pvehion™ ©

Schizophrenia is a severe and chronic mental illness that affects approximately 1 % of

the population. Clinical symptoms are apparent relatively early in life, generally
emerging during adolescence or early adulthood. The symptoms of schizophrenia are
usually divided into those described as positive, including hallucinations, delusions and
disorganised thoughts and those referred to as negative, which include social
withdrawal, diminished affect, poverty of speech and the inability to experience
pleasure. In addition, schizophrenic patients are suffering from cognitive deficits, such
as impaired attention and memory. The actiology of the disease is still unknown, but

aberrant neurotransmitter actions have been hypothesized to underlie the symptoms of
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WD 2008/ 068277 PCT/ EP2007/ 063338 -2 schi zophreni a.
The dopam nergi c hypothesis is one nost often

waeoemsioskered; it proposes that hyperactivity OPCI/EP2007/063338

dopami ne transmission is responsible for the positive
synptons observed in schizophrenic patients. This
hypot hesis is based on the observation that dopam ne
enhanci ng drugs, such as anphetam ne or cocai ne, nay

iSOl Fhr&EY. CTIQSdlcﬁ),am'ileﬁl@ld F?poﬂhbﬁs G06reeinasti ofen tddadid&xd;sit proposes
B@tgﬁpnacluglcg do§es 0 angégﬁ¥chotlgﬁ ﬁﬂipthghﬁ e svmptoms
At NRSTAFHVIB) AR B FARTHE EERPPOYS . OTANF Posttive symp
robsdeetd cth minquh;ﬂnimpatmtﬂﬁdhnsahﬁodlﬂtelsrls tabat apehrt bbservation that
gloéétﬁﬂl%yen%g@d rg%'&inggsé&ch ﬁ&%rta%ﬁ? oL clai:eﬁﬁé('tﬂ% e psychosis,
anfljanathy comelaézppeth?tsem&ﬁ& eth@n redipesel dpwe odfqnéipsyghefics and their
3otdnes YrPBl%lklﬁé ,dopeﬁﬂﬁe Iﬁﬁre@é’ﬂté@PX[l@HAtﬂé’tEd %ﬂt’iﬁps @mlcg BRA)ate their
d tardi yski.nesi a,. are al so rel ate to
a@is%@ﬁuﬁé éffﬁaa@ BHHEYHPOSIHSS YRGS Bk IPFgn 0@#@%@2 receptor.
anfetefomoisd clfnﬁ@!ﬂ uffitheyy itvkpptatsit@at thy majballsuﬁrefﬂ‘ebtﬁ of antlpsychotlcs

370° P o PP B, EAGRR ise Saf ey SRRy MBS Heted o
giepanalm amtagoﬁlsmnﬂ‘hpwddb@htatdng sidg cffeets sppaar dome frequently with the

v\}@ ap} Gk g%gerﬁﬁgﬁ‘ %f‘ Bﬁﬂﬁ?slglﬂotﬁbS%Q% V"hélﬂ cféﬁ)apfﬁb? are less

'S con ere totypi ca aty
arenoyaseshwith ¢he agypisal %&eceﬁlc% BaKEHton qfe@ﬁlmésschp% (& edisperidone,

foRinzdgin®% Rh@i &icAd virh@lll oMREnt RGihdensepiat, FRkOhs ecro‘ﬁ@l@ered the
w th at Plcal ntl]ﬁ& otic thehon%f t hat has. caug 4 £
Drogeoistl tveali ant Pfiumjt popgsthey diffrent (hegrigs proposed for
tehplammhg theeloept orcidehypof BESiobserbtd fvithl adpyyscdl raatipsychotics, the one
aﬁerp caﬁglktng l@tg Eltltle%U?ﬁ V\cﬁx?lﬁ\én #g l%% :ﬁfget%ﬁg%/ea?st, X9 Itl?eahlultireceptor

er acC var i
rhefpotbwmb nfOtllpms frememcgptgr ibindaeglistidies slwwidgphati manpatypical

fafifif: R&t'fos ﬂn’fbr&"{‘r&dtﬁ l’UaﬁBué’V’o‘éH%r [RGB GhGhRRE Recepldl€ in addition to

receptors, whereas, 20 typi cal antipsychotic |ike

KepypEei B | reeRnRyS nisy aa%lévlé&tw%rfgﬁ KR IORE @iﬂ%é@ﬁp@i‘% whereas
Hhisal ahti@@fchotlitﬁﬁk@ﬁ@lﬁp@tﬁtﬁiﬂtﬁrﬁgﬁ@rd Beléceieent tOYtﬁé'll[SZ receptors. This

cau pical anti chot
SRRy 5t Reens ST Bhet MRLER RRBRARE ) SRiar ittt ptipsychotics
rfe]llyevampy dmgﬂsmb BtH$R irtdeptbird fitenlinidaly irelchermi dgsaged laut still differ

th ﬂﬁfuﬁfng%%tg 1@&3 ef%‘ct@ dAE SJ neﬁ{e&ﬁ/a xv%o [ﬂ% l'f[tﬂ gélgst 91{6515 Kapur

fané peeman 6&9&&%& dmmél@ep‘fm t@(ﬂbllpammet P2 rfa:@pﬁOb ﬁXp_i@néhe action

%tf)é h%{l aﬁ'i%sg@l?dﬂébﬁ% &8W h ﬂ!l%WS’hy}p(ﬁt heasyeniatry™\ oY 158 3 p.360-
éc iatry

158 - 69 hav 0posS
I ha%g PEenos M& YR&%?H Caé]rtllp@é: a‘fl‘ést F#Yy EF S‘{*g&lgfufsgﬁ‘i rom typical
tayiips@hotics ﬂiyl ths y&h@ﬁﬂ \@Blcb)thdyh@sgoaia%fraﬁl dupasing D Yeceptors. The

dTedEpufan TRk BRC 85 FEabBl cROfhmiaen Blisyehoric more
and;ormsy«iehmg af phys®logct clopodarki trapsoiisspny pewhitgigcal antipsychotic

%?@%Rﬁo& [ARSiES bﬂ@cts gﬁf %#ﬂdtﬁ@ls @chhﬁ?%‘?%ﬁwn&ng Quhen one

ect w thout notor si ects % esl| S
santiders | derapineompfl ngigtigpinenhepe tWeodEigdepavee |ty dpstpd rate of

aAdosibedd ABhNGopahtles ©2t MReHEMAMdNBAYE chit tHARMRST riflabe inducing

PS in humans. Conversely, typical antipsychotics associated 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
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di ssoci ati on from dopam ne D2 receptors and they carry
the lowest risk of inducing EPS in humans.

w@omsesRet y, typical antipsychotics associ at ede@i/EP2087/063338

hi gh preval ence of EPS, are_the slowest dissociating
dopam ne D2 receptor antagonists. Therefore, 35

i dentifying new drugs based on their rate of

di ssociation fromthe D2 receptor appears as a valid

shulepRFYcchor PESHE A€ citeit atyypRiat ahtip3REHdpisY Ghbuds to Bdithe cause of

addi ti.ona oal iis to .cqmbi.ne fast,di ssgciatln )
S Sl hucko b g S BiP G TrheS s s splgctive D2
BnegWist2 008b&H8 2ot e PATAERPOGICh G63RBE tima bouit is qirdelief that using
r . nr ofi . C . i i i S
FREERLREGY Qirblfindl Ity B, RO FEAMAETYS Sisorders
assogesiteghvitly girena aypeFiabydipsxchoge drughi ng for sel ecti ve
D2 antagoni sts has been ignored as an approach for

one tine but it is our belief that, usin nor e

bieths QN ot BignRIEsanh IRYSILPR tReRfOYidg Jlo8Ch pimpounds that are fast
QB uciateme edefaniivé aRolre@pbrs ancgosistsS vAESIOC hateedanv hdvantageous

current. atypic antipsychotic drugs. |t is the object
R s FERMTHET B sl b i Bl S et
tehdmaalemtd asneglidibbsmbdrattiong wikbpelmir meceptorespltiog in reduced risk of

' ' an advant ageous
SﬁggﬁgggﬁgﬁﬁﬁgFg%ngy'e as expl ained before, in
particul ar reduced notor side effects, 10 and noderate
i@l isichlc@ed ﬁfe?ﬁési_eﬁ%v‘é’l EdRIun8s adcBERRY @ Formula (1):
resulting in reduced risk of devel oping netabolic
di sorders. This goal is achieved by the present novel
conpounds according to Formula (1): 15 R~NCN R N’
NRA R23 (I) 20 th&kpharmaceutically acceptable
salts and sol vates thefeof, and stegyeoisgnmeric forns
t hereof, wherein RR' ~palkyl; Rl is
phenyl; phenyl substitutped w|th 2 lbr 3" substituents
each i ndependently selec N ‘oup consi sting
of hydrogen, hal o, cyan, Cl.4allkyl,bl,25 G _4al kyl oxy,
per fluoroC _4al kyl, and triflugroné%hoxy; t hi enyl ;
thienyl substituted with 1 or 2 substituents sel ected
fromthe group consisting of H?Io and

the pharmaceutically acceptable salts and solvates thereof, and stereoisomeric forms
thereof, wherein
R is hydrogen or Cialkyl;
R' is phenyl; phenyl substituted with 1, 2 or 3 substituents each independently
selected from the group consisting of hydrogen, halo, cyano, C4alkyl,
Cialkyloxy, perfluoroCi4alkyl, and trifluoromethoxy; thienyl; thienyl
substituted with 1 or 2 substituents selected from the group consisting of halo and
Ciaalkyl; Ciaalkyl; C;4alkyl substituted with hydroxyl, Cs.scycloalkyl or
Cscycloalkenyl; Csscycloalkyl; or Csscycloalkenyl;
R” is hydrogen or C;alkyl;
R’ and R* cach independently are hydrogen, C)4alkyl or halo, or R* and R*
together form a 5-, 6- or 7-membered carbocyclic ring or a 5-, 6- or 7-membered

heterocyclic ring comprising at least one oxygen, nitrogen or sulfur atom.
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C _4dal kyl; G _4alkyl; C _4alkyl substituted with
hydr oxyl, C3_8cycl oal kyl or C5 7cycl oal kenyl ;

w@3008oyxeipal kyl ; or C5_7cycl oal kenyl; R2 is hyBCD8RI0D063338

G _6al kyl; 30 R3 and R4 each |ndependently are
hydrogen, C _4al kyl or halo, or R3 and R4 together
forma 5-, 6- or 7-nenbered carbocyclic ring or a 5-,
6- or 7-menbered het erocyclic ring conprising at

E[glggc?o ggndmw@ﬂm ghtb tHecoigention asdHabidissdt@thg Wreceptor antagonists,
;

EP2007/ 0 3 ) e
2B GUERRSE 10 S s Pty Naf EEBRRYPY g rygidezinamine
rdedegtves ofiht MgdnClsins., (1929, 42 (4 )v i78¢-7Abtnoatahy ol theeibstguted N-[4-

I
S P (PR CADY 15 3Pt g Tk o
ridvs prepcIey randers digbeampqinds apgofding to the 1nvent10n especially suitable for
Qﬂs@%ﬁ gt BYibine 2n aRd ReRWchiTbA| fb%@nt‘&fn 5REIRSPhreX Rl sclﬁ@ophremform

r&wﬁ%ﬁ%@eﬁw%ﬁ%ﬂ% oz ShoakEs taw%%%@@ﬁgﬂﬁwder shared

i dhalit Qilsfoﬁder psseh@e disordelt Guaned & rgeﬁehel mé@aﬁlmtimh substance-

AEYFIOR SMFECROERE: aBPF WElbiaboecinod: psyehosis
dmsmmﬁﬂkwnbdm@hﬁpsy@mmukmﬁdmsoddeﬂmrsh@ﬂ@ﬁncst@hnqn@nmmnud
Qig/ﬁ@{ogl%rdls&ﬁéﬁc Qfég feGsifd %1% ARE d%‘t'eotﬁ WS gﬁg@i‘f@h B‘ﬁﬂ)’laﬁaﬂ disorder,

tion, substance- uce I sorde

paadtrolli diserdst rc‘dféloﬂrmlc odlmfi% év@oslﬁeéxspﬁdéa n%@ﬂ@hwp gpecified,
HbRisgigsiat @k 1o 4 BerttedTantdigal JBRHGHN JQIDERRE- i\ﬁ@uced rnood disorder,

dlsor ysth c di sorder renenstrua

S GEorieh R oo Q6T RETOrIbRg: fruesy SHRBRT cfbsessive-
B!omphhrvel ddboster d@amc bls@mlleﬁr adute ditieey disardery qlost-tryurhatic  stress
%IIS% ege g&lpf')e dat eqsa{sw%mde\%l%?&gﬁtaﬁe d?sgre(félirsg 'na%gehtion deficit

disor ener al conai ' '
siuﬁ@sdeamc@ttmt@mwﬁcwthwerd¢tmﬁyd @lisordenp glisrdptesr dighavieur disorders;

%ﬁeﬁ%ﬁéﬂ‘it? i REG & @1@ nasidS] ?oﬂ ggrséi'i‘a?ﬂtftﬂsogde? QFARE sschizoid type,

bsessi| Ve 15 conpul S|ve di ani c di sorder,
Fersepaldy rdiserdey gg thre rschlabtg@lgglr %ﬁattlp cdiserdgrs o Tourette’s syndrome;

dubeardedepdmbh@l sutslaatdausonubRgiocasithdeawiayeichpiRyhalia.

di sorders; attention deficit disorders,
attention-deficit/hyperactivity dlsorder di sruptive
ekialied persdn sen detks ;a seperion Itbiﬁlcbmpodlh(tsdfadeﬂ onfthd brgperimental data

%%xﬂ&‘&f i thy Er%paeirﬁ?é’n%ag kY %)@nga! se? ctlz)lli]?f g’&ﬂngu?l'tdg %)see;rnbraced

e, perso i sorder o I'zotypic
ﬂW@ﬂmﬂBme@ﬁgm»Tourette s syndrone 20 substance
dependence; substance abuse; substance w thdrawal ;

tri.chotil |l gmani a. skill ed persaon
<o FEE Q1o G ropwRissniaLtsp e semprrndnat B m?% Horivbareig R & and R'

REONydiegtnl N t he Experinental Part herelnafter Any

sel ection of conmpounds is enbraced wthin this

invention. 25 A first group of conpounds relates to
dospouddsogf ofepmpbands] of, Fatheileily aR tRBe avibrd R” is hydrogen or

methyl.

A third group of compounds are compounds of Formula (I) wherein R' is 3,5-
difluorophenyl, 3.4,5-trifluorophenyl, 3-trifluoromethylphenyl, 3-fluoro-5-
trifluoromethylphenyl or 3-fluoro-4-methylphenyl.

Compounds of Formula (I) are, for example,

6-[1-(3,4-Difluoro-benzyl)-piperidin-4-ylamino]-pyridazine-3-carbonitrile (E1),
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are hydrogen. A second group of conpounds of Formula
(I') are those wherein R2 is hydrogen or 30 nethyl. A

wo beosdegzroup of conpounds are conpounds of Forpoi/arioh)/063338

wherein R is 3,5- difluorophenyl,
3,4,5-trifluorophenyl, 3-trifluoronethyl phenyl,
3-fluoro-5- trifluoronethyl phenyl or

3 fl uor o- 4- et hyl phenyl . 35 Conpounds of Forrmula (I)

E-( 4f-E1’(101©XI§Ui’f@jll§i-p1perld1n 4-ylamino]-pyridazine-3- carbomtrlle (E2),

?lﬁ LACgiophe P O v\ Bhba bews e bhiths ). 2

%G[ﬂ/—(BFlﬂﬁﬁﬂ)ﬁ@ﬁ&ﬂ%benﬂl) piperidin-4-ylamino]-pyridazine-3-carbonitrile (E4),

3t 1(;(]@“&!0%?3’19 ?@%ﬁh)ﬂ = '}’pd?l{lh&ﬁl &rzh_a%ln@ AL OP) sYd % i ne

é— E11(4(Memm bengy Bempsyidjn- ﬂr}ﬁ@mn@i -ayadazingrd-agpomirle §8&k ne

IC@[m&drBﬂnlet% (B&zy))-pi p eridin-4-ylamino]-pyridazine- 3 carbonitrile (E7),
I o- 4 netﬁ ridin-4-y

16@2 H%rogf -HHIY0sEt y]rl@nggj-)plgerldln 2 ylamino]- pyrl azme-%]- P
GmﬂﬁnﬁﬁbRElpro benzyl ) - pi peri di n-4-yl am no] - pyri dazi ne

& i ‘g:;r”(;;?*I‘Irf%é%méws%ﬁn5@9~paqeﬁldal RS D AERS A e
-03P 1 E6
a(ﬁrlﬁie() - st 0} p
[{ 4\ Vet ryl Jiges oro) tt%t}lb@%%?yﬁlﬁetﬁ&?@r vl Hmfi‘p%%&

zi ne- car
Iﬁﬂwnﬁﬂﬁdﬁéoh trifluoronethyl-benzyl)-piperidin-4-yl am

oAl 3D BistiZiubRmRthyd RO -pi ﬁbbh&n(ﬁﬁ]}amnﬁr]ipyrldazme -3-carbonitrile
%ﬁ - Fl uoro-3-trifluoronet benzyl) - pi peri di n-4-yl am

pyri dazi ne-3- 10 carbonltrlle (E9), 6-]
15-[(14(2mndsny>L5-B&ﬂuolrcﬁﬂ1ethylen7eﬁi}&) piberidiyii4)-ylpinfrey] ipgtidazng:B-am
i nQl.- [ ne-3- carbonitrile (E10), 6-]
f@%%Pgﬁéﬁg?%*lfluoronethyl benzyl ) - pi peridi n-4-yl am no
J6- By Qlelpionberzy o aitisoidin-f iylaaming Epyrjdazing-3-carbonitrile (E13),

QS ﬂll(?(@hlaou@ &@ﬂ&r&ﬁﬁfh’ok@ 'B?rf%/pri}iberlcgﬁ QZEMLtﬁme'] RSl 4

| am no é%ﬁ dazi ne- 3- itril
@aﬂ@n@ge ®k 0- benzyl ) - pi peri di n- 4- ylan1no] pyri dazi ne
63F lc@rfme&d'rd)Jb@nz(yﬁlﬁberldlﬁﬂ[-ylammo] pyrldazme 3- carbomtrlle (E15)
r 0-4- | uoy onet enz
:ﬁ- = 3 uojame g %enzggr%q} - Ty ar@g%i[g) Te. -carbonl%lle (E16),
65—[[11(3(]311&05-friﬂmmﬁhmbdnyylmpwndm Hylenyihappyralazy+3-da

éb % E% |tr|Ie (EL15),
?) % “uor onet hyl - benzyl ) - pi peri din yl am no] :£
1434, Mrlﬁu@mb@ﬁy]ﬂmpe@d(ﬁ@jamm fpyrldazme 3- carbomtrlle( 18),

36 K13c3Fﬂ D%&Tébelﬁigﬁi)w@émmhmhm%myé AmRiRe Iy RiRidsy] am
nQ]j - pyf|daéine

car onitrile (

6-[1-(3,5-Difluoro-benzyl)-piperidin-4-ylamino]-4-methyl-pyridazine-3-carbonitrile

(E20), and

6-(1-Benzyl-piperidin-4-yl)-pyridazin-3-carbonitrile (D2).

Throughout this application, the term “C,4alkyl” when used alone and when used in
combinations such as “Cjaalkyloxy”, “perfluoroC,4alkyl”, “diC;4alkylamino”,
includes, for example, methyl, ethyl, propyl, butyl, 1-methylpropyl, 1,1-dimethylethyl,
the term; “C,galkyl” includes methyl, ethyl, propyl, butyl, 1-methylpropyl,
1,1-dimethylethyl, pentyl and hexyl; “perfluoroC;.4alkyl” includes for example
trifluoromethyl,  pentafluoroecthyl,  heptafluoropropyl and  nonafluorobutyl;
Csscycloalkyl includes cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl
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carbonitrile (E17),
6-[1-(3,4,5-Trifl uoro-benzyl)-piperidin-4-ylam no] - pyr

w0 daBioo73- car bonitrile (E18), 25 PCT/EP2007/063338

6-[1-(3,5-Di fluoro-benzyl)-pigeridi n-4-yl am no] - 4, 5-di
met hyl - pyri dazi ne-3- carbonitrile (E19), 6-]

1-(3,5-Di fl uoro-benzyl)-pi peridi n-4-yl am no] - 4- net hyl -
pyri dazi ne-3-carbonitrile (E20), and

Gnd 1-c§e1bwﬂyi pi Q?fdydl'oﬁll-kényyﬂ ) mpideslaziElogert@fyponiyiddtegenyl  and

g0y e Gt iR e Db S0

corrbi natl ons such as "Cl-4al kyl oxy",

f or éﬁl‘gﬁnﬂ[p ?ﬁcaﬁgl E f{ptable %lltg %reA'(f’elflﬁX{i %T%d?ﬂpy sethd AEtaPAiRally active

ropy
poﬁé@ﬁylamdommtlomsaits cfpﬁf’é‘t Hyat éhqwsﬂmpoumﬁ@ agearding 't Formula (1) are

B8 t'é)&*orrn' %idlﬁﬁt% cﬁﬁtbla)ﬂbtalﬁ&hb( ¥ treff r%pmle ,bagéufo\ﬂn, of the compounds

1- net hyl 51 1-di mat | et h ent
Resgfine: fﬁe?%}e% S8 il REPFODTIoH g o e iwoggamc acids, for

te&aﬂlbleOM}@mﬁtaﬂly | acup én tpafthduwr d@fdh)dh}(o rfctezp;ﬁ@,f Ih}tdi@@bmlmﬁp ytid, sulfuric
| oal

%@gir acf laul "9 @ %lbd fic éil’ 13amid am% flo XA ple acetic acid,
&y i &Py‘? opeft'yl 498y clOnEER

dwdtwhamly IacM@lZ)@@@ﬁ@G@Q 713ctﬁtca'd1<EI¥8/®tM¢ 06833alic aGldamalomc acid,
%%‘{lﬁgg%n é&}{ 1'1191@(! g%enylpﬁéﬁj‘md%d g%{%h(ﬁg(ﬁ@ &R¥dic acid, CltI"lC
iafiidh ud@@thtan%}f@nwcmaéxdo pinaipsulseC i oagd, THenzenesulfonic  acid,

PhRrEReRUb hiealcldy c?&&rﬁ&ta%m Qalfcdlit Scidl ﬁ—aﬁiﬁ{dsﬁ‘lﬁ@lﬂc Qcid, pam01c acid

Co the therapeutically active non-t.axi c
SOATD e CPOPREY, HAl SO O denSieghitory e forms by
Eanmmmawmhknappmmabkémko form Said salts can be

obtai ned by treating the base formof the conpounds
according to Fornmula (1) with appropriate acids, for
éBhamzmesq vadesgafrretoduidess dndralcobs ktrsvehidly die shabpendaeif dformula
i) RA folgul ar hydrochloric acid, hydrobromc acid,

sulfurlc acid, nitric acid and phosphoric acid;

organi c acids, for exanple acetic acid, 10

hryhdr Ma@ﬁérb@ch@ﬁlhdilly plrs@maﬂ@usrrﬂg:’l ds @k hefinitekste defines all the
oxal d, nal uccini c

d
DURML Gt SORR I AR PormPouRl of: fiffine, (UG Mooy,  Unless
athedwist andndioned acindicatidt thlec;:helamabl desngtaham ef ubfpoursls denotes the

qﬁl%chl’re oF o m%gﬁlblfeos@érgocgl%h@callpq%ﬁ&?cs fUéI;ng aﬁd %}cgﬁes can daining all

uenes oni C
;ﬁwémrmw jang |enentigrnets oba |b951aén<demaqwdstmﬁmel M@r&am garticular,

@%@é@%ﬁl@lcﬁnteﬁ%gy Aalel the ROTIS- é‘cﬁ‘i@igﬁ?&tl@ﬁ (B titRehtl Bﬁ Bival&it cyclic
free treatment wth tallgro priate base,
n

faaéﬂﬁlésgmsgf&r%c% e@dicgls eyt diang dFtheas (e @l £bHEH@etiguration.
Wingfouhbe cecvmipasyits dofiblE®ondd 8an have an E or Z-stercochemistry at said

double bond. Stereochemically isomeric forms of the compounds of Formula (I) are

embraced within the scope of this invention.

The compounds of Formula (I) as prepared in the processes described below may be
synthesized in the form of racemic mixtures of enantiomers that can be separated from
one another following art-known resolution procedures. The racemic compounds of
Formula (I) may be converted into the corresponding diastercomeric salt forms by
reaction with a suitable chiral acid. Said diastereomeric salt forms are subsequently

separated, for example, by selective or fractional crystallization and the enantiomers are
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(1) may form 20 The term "stereochemcally isoneric
forns" as used hereinbefore defines all the possible

w0 sasmss2¢7 f orns t hat the conpounds of Fornul a $¢V/ERRY7/063338

possess. Unless otherw se nenrtioned or indicated, the

chem cal designation of conpounds denotes the m xture

of all possible stereochemcally isoneric forns, said

m xtures containing all diastereonmers and enanti onmers
dfbetaltrl thesifionirol edialiar Aat eflteﬁtauﬁfe rnaMhEEof Bepadting cttit @hantiomeric

%Sr(%sn St t%o %glt%:pg%& sgotuf ngotrm (n)[ 1nv%lﬁzesD ﬁ%lélfi c%pmat%gra}%hy using a chiral
(spalpnaralﬂhyse s%audjplateécbmmhﬁmmakly meynchia ferngs ltnhya plso fhe derived from
g%ez 'gi)lgésgg %ﬁg Cﬁlﬁ@fs{egébrcﬁéﬂn%glly impu eH ?dﬂ?ﬁte starting

] have an or Z-stereochem str
Jugterialy puevidedydatithe seastion e SEIFApPFEbeAblyi cPTP e%v Hta specific

tshee@mRaURddedifed Qb am ban@rv@oul&rﬁy @91@tﬁe§i\tetdh by §tBRospecific
sco e of . this an i on ornul a

ound
(PSthogls Y rranaraien n eﬁ%ﬂﬁr@%é S By S B afjomerically
pare gymihp esitaradk. i n the formof racem c m xtures of
enantioners that can be separated from one another

ﬁ@kﬁgﬂ%gg art-known resolution procedures. The racemic

of Formula (1) nmay be converted into the

QH I E(fe? y ﬁgﬂ 'agﬁ &y@lﬁc}t ﬂg{%ﬁbgs a?t"i*llvg géﬁh&‘spo@ﬁvé %yﬁl@f@)ﬁ{si 4 having

a suita | ast'ereone

faﬁrlﬁﬁ)f%ﬁeé sa{eby @mﬁ%mlpyf ER% pngidange) angd gp r@@&abﬁimedlscﬂgers) we have
%@ﬂe@f&i‘ 8.4 d@)ﬁnﬁoﬁlﬁ@vi) bé%%tgiSV/e ihg%rgétig @ttlFl)Ctg% %B %rhﬁh@ D2 receptor and
enant.l one re

diacanaapt B iy frcg 05&%5? Oun%wsﬂe fﬁﬁ%&fqe%dg E%ﬁ‘}?éfrm affinity
afi asepdn@bssag using [ﬁmppﬂpemﬁe mhd hufnan rmmfecémer cabhpombeimes. The
gcﬁlrnlgg}rlﬂ%lss?a n}&érm/@s Yees§ tﬂansfﬂ gMC\bvre%%%tgcg rEYnd%%&tlnﬁ%say adapted

hase ure s ereoc em Ca
ifsomey instiogr mblnihqd Ayslospe Fdelpfwetd ahd oWelt¢rh @ommeren, Journal of

FUCESSPRALLRE %464@7:) &160LRCH &aluad thsiPHRE delEs%{EEof?f
t he ‘appropriate starting 5 materials, provided

the reaction occurs stereospeC|f|caIIy Preferably i f
@e&l@%@l cfolrﬁi)ouﬁdselE EN lEﬁ@”EE 7 bid B8 iweed furtl dereQiFaah raq)anel of more

U5 Brion Comeb T abEd P RRE i bR Ery BBt Py i hayp & clean

Qﬂkﬂﬁb,l tbaras tcc]aadvleyow ptimtyshathcitesgedmtgrtoal s.
Pharnmacology 10 In order to find antipsychotic

compounds active a nst positive synptonms and havi ng
aviost ngfr ﬂve@or@m@ﬁyqﬁweque@ furtbey EPSdi weirdefioemgdels nwich as the

FEiRBIAbA Gfthhs 0K Sk h1n$'emﬁ‘1?éé§ aghati&® @@s@ 1f1 QhtsC QUBAHAESuUsly and
sel ectively |ntﬁéac | h t he E@@ D2 receptor

Srly. andens wesefgupdior ef%l bifraya Weonpounds
were first screened for their D2 afflnlty

In view of the aforementioned pharmacology of the compounds of Formula (I), it
follows that they are suitable for use as a medicine, in particular for use as an
antipsychotic. 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 depressive disorder, dysthymic disorder, premenstrual dysphoric
disorder, depressive disorder not otherwise specified, Bipolar I disorder, bipolar 11

disorder, cyclothymic disorder, bipolar disorder not otherwise specified, mood disorder
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in a binding assay using [3H] spi perone and human D2L
receptor cell nenbranes. The 15 conpounds show ng an

wo gw/0bess than 10 M were tested in an indi r eCPCBEBAEN7/063338

adapted froma nethod publisked by Josee E. Leysen
and Wal ter Gommeren, Journal of Receptor Research,
1984, 4(7), 817-845, to evaluate their rate of

di ssoci ati on. Sel ected conpounds E15, E16, E17 and E18

WRE @o falfhbRI nedicabb&ditidh, %u@s’ﬁzﬁﬁék 1ﬁ>duc€@ Tnﬁbodz&lsdrbaﬂ nﬁ%d disorder
n,cou

cogmg{%c-} rote i ‘]g)(ed rece Cge andfOlf d

{19t RIEVISC spesaficd: gepetpliged 4IRK Y éso{ ™3 8 YLy isorder,

fpenicthrd@simdt stese |dtsor®r, pvbtstratuﬁattdmress)dlpmdnd sndndal @ctardation;

%?%sbgr t H&ydo#)%h%q ' &s&ﬂaelﬁl VO iR S di%ﬁ&i@ a ls&jagrs attention—
uce

ine 1'n agita
|dﬁﬁ¢1é{hsper@qm;tutchmé¢rs Idiﬁﬂaﬁﬂe @Qa‘@@m Higordgrsel p@tﬁ»ﬁ@alm rdesorder of

ftﬁ’éi?zgaﬁ&d ReOpakdnaliby Ornéiidt bk %cm@id a%d ysersoﬁéfmy H%Wrder of the
he afor emantl oneds%gar macol og e

c ounds_ o

#619 ARIVBICEY ytyPS:t tict GFOBES t ﬁstlreﬁﬁéy Séﬁl%rogﬁr t%ﬁ@n?%rdepeﬂdeﬂce

wekstake abiedsubstagee with@anhl; eidhatilld@anidse as an

anti psychotic. Mirre especially the conmpounds are

suitable for use as a nedicine in the 30 treatnment or

pice vpiimizontredtmsath ok pphiendsisaffesehifwophr dsofdsr ms mentioned in the

zgaf;

31)1%%5%2 Ipara%ﬁibgf fﬁgséﬁﬁg{tnli/@ 0 qus or QQE) m%}gkgg&rﬁﬂ@tﬁed Io(’gether with

@itls r pgEhotrapis eABPPENdSi ddmsern dife ca&@ af g%éhlé@m}re%dnwltwe and

Gopsitivé Ymptoml Shaeaalgeddced psychotic disorder,

psychotic disorder not otherw se specified; psych03| S

associated with denentia; nmjor depressive disorder,

dhet pigsant idivaniodedlso prrevidess ar mathodysip hoatirg $Grm-blooded animals

e - r

%uﬁgﬁ% fr?mgﬁsor 8Ild\é%b?%§ gge?l?qdl &%&rfgﬁ%{éﬁé& ’s;s?e 1]8%? ﬂlgtgatlon of a

dh@@mﬂ@ﬁ angiymo|odra ¢pmppaiEt Oﬁcﬁormtlheﬂ)vi%@cté\rﬁem ﬁne@tdng the above

mRedindl sRpAgrs WO 2008/ 068277 PCT/ EP2007/ 063338 -8 due

to a general nedical condition, substance-induced nood

di sorder, nood di sorder not otherw se specified,
Beﬁ)aésbﬂtedn@ihﬁbﬁt Yurthcs Opi@eldes OQSQfeﬂio‘den&fomwbﬁmge any of the

di sordetr ‘f g ef5order acut e strﬁs di sord ar ‘ ff

SEUEMETNGH : TROTde dTQUM OSBT IS, I HRIR-Dfoodsd APyRgT gione to suffer

genmy asick ediderdetsp pain tnadthai $om[beus]$1g et eydiérnoe  ddrhingittation of a

IR St 8P Ahm TN BELUNLX HESAEHE e above

avi our i sor ers personal It
é&ﬂﬂﬁﬁédpaﬂbﬁbld type, personality dlsorder of t he
schi zoid type, personality disorder of the

%l Zot yp }ng%%ﬁg%r%%%%% ogggfo Py fé)efalf%%la (I) as defined

&@Mﬁa@me foi tthd maamakactre | thotrddicdeditain Zt)@rthQlaB ICPInI @htigsychotic
t msnij for?atg eenltﬁ suff erdlcn fr om a zm d[ ention of
GRTRB PhorPReriiPughi Gl gpamh’ SRR 00 o R

othlmmla s¢hipoptaynifemadisrders savizd{feagetdigrdu ddlusional disorder,

%‘r"é?fz a%ﬁé{t‘}é@fs&‘agﬂ %h&r@@g%%ﬂgﬁc dibBRr, PsPerbBE dfBRRr Alie to a general

reni a, négat
medical condltlon 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 I disorder, bipolar II 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-
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cognitive synptons may be targeted. 15 The present
i nvention also provides a nethod of treating

wowsosibdonded ani mal s suffering fromsuch di seCDeEP®07/063338

said method conprising the system c adm nistration of
a therapeutic anount of a conpound of Formula (I)

effective in treating the above described disorders.
20 The present invention further provides a nethod of

praauRtit i fgsandisdfiert haental eseNAsH;0pedadhi s atedteld rn%ﬁt@m disorders;

O el R B R BT byt Hislve benaviou
slyetrdems; pesdmlity slisoadter oﬁtlmfpamnotdt@pagﬁtsbn@ht& nhosonder of tha schizoid

‘Egégjg&@%la‘ﬂfty @613%& B fnk) cfﬁ%&g@hl_ﬁgé rhc%?o‘é?&% | f‘&r{;t?bes syndrome;

escrl dlsor ers I'nven
ahkbsdance dgpanglenas; wbétaugfeahﬂse,@@hﬁmmd@twawr fmghetilfamanags
def!ned her ei nabove for the nmanufacture of a

:ﬁ%lﬁ% gﬁg@i inlntgg élgeré‘tgxlbeé]g:aghpgen\g%ﬂt%% i SH&IO Fiﬁ(e:ztsi% could determine the
teﬁeatﬁ‘fﬁéﬂtera@éu@ct’ i tan@uno firons ahd Za3p lresiits q)resented hereinafter. An

reni f.ormdi sord hi oaf t sord
ARG E Gl R R BB O A eGP 2Bbuc 10 mece
Sdlody w1gh$yn¢te tprefedblydrate rab01psf)y(l§rmg4kg tolnlsaut dsng/ﬁg é0¢130wa1ght
general nedical condition, substance-induced
psychoti c dlsorder psychotlc di sorder not otherw se
Jbecimyeagon pgsondsiatcsaseodi apheamagouHcd e reRPPEtiOpmcOmPrising  a

gﬁszﬁq@&@uw@l@ha@ eBlo carﬂéirsatnﬁ)/zfﬁ' detide S SlRént, epﬂléfﬁﬁeﬁtk{auyﬁl leffective
hor di sor Sl Vv gbsorder not ot herw se

P?? “OTHIONE 39x¥$8§ ?Eﬁ?a pol ar 11 disorder,

cycl ot hym ¢ di sorder, bipolar disorder 35 not

b, Ealgéeﬁ}@ L gﬁ% Ifouféd g £ %qng{rac’tg) rnd he e]g(?arﬁlgc %agﬁn %éx%igosmon will

ance- 1 nhduc
reoourisk Stomy @rOSr%)tto e byi weighipelc ttfei aaive gegredimhi, zad from 1% to

SEBR OFFRL [ di sor der,
g?ﬁ?gﬁglgg%%géﬁgg%ﬁgg strgggmglsorgggM%gost WO

2008/ 068277 PCT/ EP2007/ 063338 -9 traumati c stress

GHos Qastebf atRitigtatiof! eHed@ibijden coﬁh@bl\ﬂﬂﬁl Mey devikaprrat ato various
atte n.deficit disor

d
BT RURABERTE, B HIPEPSE 0 PRRE on BEcomiLpdptScgRline o the
beleatiomuin patiicdardde sonpensdnalcotdmglics Boaharla @f), b hpharmaceutically

%@5%&%‘19&1&3 BF Paég%rdg?f&ﬂl éft ¥heq%03fo {11 gt%lfeo en!nlaaq fﬁg{n%l?& ‘éorrn thereof,

ona I Zzot
tainéV dmé@ ferat tsherevé aircbe pEdsusiage s s any w@mm erri-‘@élbmatlon thereof

GeReRdenfBlatQURRS daEdRis %Hﬁl%cemwf&ﬂ%efo%&rﬂgﬁﬁi’éﬁbn purposes. As
tricchatill omanja. Those of ggh r1the treat nent ah$

FPRPEREICPIgOsEga thire ke € Formositiqas ppgally employed for
sf/fte@idaMe aﬁﬂﬂﬁﬁﬁ@%ﬂ@h dﬁlgﬁiall"b)pr@ﬁwme ﬁhﬁﬁﬁadehﬁcdl @6inpositions of this
ent e er el

G SRR JraBChE AilisobE cpRanfih slfomsyyin adaiton sai
fginkg aso tlaboantive 0 imgyéddient is combined in intimate admixture with a

pharmaceutically acceptable carrier, which carrier may take a wide variety of forms
depending on the form of preparation desired for administration. These 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 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,
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10 body weight, nore preferably from about 0.05 ng/kg
to about 1 ng/kg body weight. The invention also

wo edoser7t 0 a pharmaceuti cal conposition conprPCI/ERB2087/063338

pharmaceutically acceptable cagrier and, as active
ingredient, a therapeutically effective anount of a
conpound according to Fornmula (1). 15 Depending on the
route of adm nistration, the pharnaceuti cal

GOIBES, [ibeehn, binde®0 ﬁigfﬂtégeathggoxgeats%%th@ 1i29% ke et ghpowders,
froml%to

f.th t 9. 950
B S P i 10s 2T B o e Blnd copsics
Ecpre&ms ethof magimadvatagbuomralt esaabeitt focmspoundscimegase  solid

%‘g)alfn?a{c llc‘rﬁ %erie% QreY 854718{1!5?% e&gﬁ&ﬂ%@ g‘t)f %@ien]ze%ln’@orﬁlgd‘sitions the

mnis ratlon pur poses ccord
tchaier  ywilbsualy, CPﬁlpﬁafr St awatet eatctﬂﬂrﬁouhdsrgacp@“r,dth@ggh other

tlﬂgrg&aéﬁyl RBr (ekamp@ Wﬁﬁ%%ﬂh&ceﬂa& Yo BOGERE aﬁt@ctaﬂﬁ‘é 6b18fions, for

base addition salt of st ereochem ca
iCEBRBIC; én%lg?npﬁpér%fn Whigh RSt FORRIRCPEST Saliton, glucose

BoREiHL @r whgikend of whnarayd gui@ggeosd)mmfn daftbiabRtsoliions, for example,
t her

R o3 A B TR PAR, St S Btippdugpse pglution or a
apptuopof aeﬂmecamd'pgbmotse ovlgtioth e krgeatahie belutipnsecbnédihing compounds of
q‘g%&ﬁ' )llﬁ%ﬁbé" g}%hlde(ﬁmln%{pfé)r %ﬁﬁ%%g%ﬁs&ﬁgﬂ Cﬁh%ﬁégri?te oils for this

ﬁlnIS ering rugs repar har nace
PYHISS 2EG éWseX@fnPll% |P§anqtm'1eﬁft5?@ﬁ Ollaﬁo‘é‘?lfse?,dt PilseconmBilntoybean oil,

Qfnthbee PRELE @S of WHRAUMAG faaptabﬁ@ ahd Yikfora@ddithdsefind other oils.
sIa_It form astheatlveln e S corr‘mnedl1

il P AR SUSRERPIRRY FRY VO eaprsbﬂﬁﬂf n@e@ma?% apnrgpriate liquid carriers,
auq;epﬂlagl &calr dridethe Vik¢ aimyc e rangrioymy tAdkee iclwdedeare solid form
\é)gééla?&e‘%n? ftheitog gslnte ?&f“ rt](g HA9; Ve}t'?(? {]h%lrrtin % 0?& %Q? FRH 18u1d form

( or adm nistrattr on. ceu
eoenpossions.obis theraengesitipap Bletalbhe ﬁ@n m@@n@n@l@sa@l@m@ﬁmon the carrier

gh&fi‘ﬂiyecoﬂlﬁhs‘é?r al p&idr@fion El‘ﬁ{ancﬁ’lg rgr%@hts BB @Rustl Wetting agent,

ct al y, ercutaneousl teral IﬂjECtIOﬂ or.
WUPI#HQ| c&mk@rhe with Isu@bmdétqur?f FREFARTH N TpRoT proportions, which
caame@ss té ?as niltﬂﬂ)dﬁgeah siiasaget ﬁélét&ho@(rj%ff&f ﬁh hige si&blalSadbadditives
I Cal ,nedl a . SucC
B AP By RaPE fo O SOR uGHB0 RS cbs Adibf 4oy pregaring the
|dns1tdulecomqmeltmhs ol atsel dogupioditipne pay dici adnenistectkd iasvarious ways, €.g.,
Hsdptﬁﬂﬁhé‘}%’l Ipﬁt)éflu c?tldnx a§ 3n o ercﬁ! on&mﬁl%ﬁj base addltlon salts of

sol uti1ons rrlérs suc as ‘st ar ches, ?
leaaipP¥ds\Of 25@1@1@68@77dmt95ﬁm07ma6%98waterleolubl ity over the

@bh@ﬁ)@h&ngl BHRE | Al forlh, NEET SorcdbifilaBlce Y alcl PRpAIEHE Df aqueous
and the |Tke in the casé of powders, pills, capsules

SAAPPHPPR: s. Because of their ease in administration,
tabl ets and capsul es represent t he nost advant ageous

3 egR B aRs 4, ETRRhE TR, MBtayioacd pgarmacetical
pampnsiso inaonpdsagd onw, fot hese»f adminigration|dnd wsifairhyy of dosage.
m{i&sﬁge $5:R1 bd BsoWalehlin r&brs! 6 qfhglsiicﬂlﬂ B8Rt ePHits subAY Il unitary
dosages, cach 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 suspensions and the like, and segregated multiples thereof.
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ingredients, for exanple, to aid solubility, may be
i ncluded. Injectable solutions, for exanple, my be

wee@pas®ed? i n which the carrier conprises sal i NBCT/EP2007/063338

solution, glucose solution of;a mxture of saline and
gl ucose solution. Injectable solutions, for exanple,
may be prepared in which the carrier conprises saline
sol ution, glucose solution or a 10 m xture of saline
Fibed tHeC 06:8p&RIdYt dRBrdidd)jt€ Cthé bih erBidh UkicOpsie£10 BEadliyNhdiginistrable
coggouq?s oi Forqyl? (1 nag.be fornmulated in an oil ds  f
BY 5P ond g EREET GH! Aﬁbﬂ@ﬁ’?%ie‘BFPE“Pér it ¢ compounds for
pdmposteatmneralfyoare exmoipllg ad pagapeduoi |, sesanme oil
cottonseed oil, corn oil, soybean oil, synthetic
3chero| esters of long chain fatty acids and m xtures
1 ordps de calivarcod theero lubiility andjopjthecttalbiiy afifbp eprapermsls whyormula (I)
o R o R ALt 0 b o- B o -
Lers, sus L agents [ .
ExplPayans o WeirdREN e larr@ﬁé%wlé}r@wiwlkpsta&é?éfqdo%lodextﬂn&
tefR 2-ayrdeoxypt@ytigctycdoaria onmies tedolveiesutly absitelicts ugg, improve

to lLiquid far reparati . In the conpositions . Lo
Ay cafiPlty sRogh B, SORLEY 0k dePutobBes BTG Gab gyention in
opuinmvaitioal conpesitems. a penetrati on enhanci ng agent
and/or a suitable wetting agent, optionally conbined
with suitable additives of any nature in mnor

ns, which 20 additives do not introduce a
LEPuh 2ot Fsigluet @),i ous effect on the skin. Said
additives may facilitate the admnistration to the
skin and/or may be hekﬁ%“' for preparing the desired

conpositions. These c ositions may be adm ni stered
In various ways, e.dqg. a trans CNpatch, as a
spot-on, as an oi ntent N'Aci# or addition salts

of conpounds of Formnul al (1) Adue eif increased
wat er solubility over the 25 cgrrespond?ng base or
acid form are nore suitable ig?the®preparation of
aqueous conpositions. It is especially advantageous
to formul ate the aforenmenti ondd pharnaceutica
conpositions in unit dosage formfor ease of

adm ni stration and iformty.of dosage. 30 Uni )
5O 1B ik ack udid Therdi f F%fﬁ%qug?érephwﬁc%rﬁpireé by reacting a

dompoeidoffdrtsilas@i)f abl e as unitary dosages, each unit

contai ning a predeterm ned quantity of active

ingredient calculated to producg the.desired

therapeutic effect i mNSSOCI at iNgN W % the required

pharmaceutical carrier| Exanpl€gs oﬂ such unit dosage

forms are tablets (inchudingy-S @r coated

tablets), capsules, pills, powderl,packets, wafers,

suppositories, 35 injectabl 8 solfutions or suspensions

and the like, and segregated nultiples thereof. WO

2008/ 068277 PCT/ EP2007/ 063338 _-11 Since the conpounds

according to the invention aﬁg)potent orally

adm ni strabl e conpounds, pharmaceuti cal conpositions

R lks,i Iggansda]!{‘d are Aeh e%ﬂgf' bgfgge, with a compound of Formula R'-C(=0)-R

(I1I-a), where R and R' are as defined before, in the presence of a suitable reducing

agent such as sodium triacetoxyborohydride, a suitable acid catalyst, such as acetic

acid, in a suitable reaction inert solvent such as 1,2-dichlorocthane.
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adm nistration orally are especially advantageous. 5
In order to enhance the solubility and/or the

wat@biobs2ty of the conpounds of Formula (1) i NPCI/EP2007/063338

pharmaceutical conpositions,_j4_can be advantageous to
enploy a-, 0- or y- cyclodextrins or their

derivatives, in particular hydroxyal kyl substituted

cycl odextrins, e.qg. 2-hydroxypropy|-(3-cyclodextrin.
/@os@oeﬁd 90IPyafiile (BUGMcRSR arkk; ®IORS aﬂC&R iaf@zisod/&ineﬂ efore, can also

ubi | i and/ or the stab t t 0 3 4

38 bt By S hOBRPPER b PorBular AP REts foaf and R are as

cdefipakbdforenwith Rroepaioatd @f Foﬁimmtp F(EHXER (Fbb)ywhare R pnd R are as
I

d'élgﬁ:gdrbéa%?lg aéléiNé %%res%ﬁts %e(n %{/e 2 %P%&%Vl% %roﬁg inRRe presence
106 gctuiitable base gwplo ah dluwprﬂmsrlr‘rbylam(mq, Jn aggyitpNe Mn@NreaNtlm solvent
REciR3s acbtbhitdie, ‘ébﬁr&n%metﬁsteﬁﬁ)@raﬁﬁe afy%léﬂﬁy %ﬁilﬁ? &t 120°C under
before, with a compound of Formula R™-C(=
(PFIOMEYC IFHUAONR and R are as defi ned before in the
presence of a suitable redu0|ng agent such as sodi um

|acet X roh de uikabl esaci d such
(O FEEPRUPEERTNE I Srefh o 2% it B TR elogg Y preparea
éwahmﬁpgﬂ;ﬂkmommkbmoeﬂham@yeWCFQ@maa068277
PCT/ EP2007/ 063338 -12 Conpound of Formula (1), where
R R, R, R3 and R4 e as defined kgfore, can also
be prepared by reacti ngn nmpoNfAd Formula (I1),
where R2, R3 and R4 are [as |def QFA before, with a
conpound of Formula R - “R(11 ) R'where R and R
are as defined before and X E ents a hal ogen or a
suitabl e | eaving group, in the presence

Iv)

where R%, R? and R* are as defined before and P represents a suitable protecting group,
such as a benzyl, with a cyanide salt, such as zinc cyanide, in the presence of a
palladium catalyst, such as tetrakis(triphenylphosphine) palladium, in a suitable inert
solvent, such as N, N-dimethylformamide, under suitable reaction conditions, typically
heating at 160°C under microwave irradiation, followed by deprotection of the
protecting group, P, under suitable conditions, such as reaction with 1-chloroethyl-
chloroformate, in the presence of a suitable base, such as diisopropylethylamine, in a
suitable inert reaction solvent such as dichloromethane, for the benzyl group.

Compounds of Formula (IV), where R* R’ and R are as defined before and P

represents a suitable protecting group, where prepared by reacting a compound of
Formula (V),

P<

Q
pzd

\

I

V)



10

15

20

25

5 of a suitable base, such as diisopropyl et hyl am ne,
in a suitable inert reaction solvent such as

wae@Boos2Ti | €, at a conveni ent tenperature, typiTaPiog7/063338

heating at 120C under m crowaye irradiation,

Compounds of Fornula (11), where R2, R3 and R4 are as

defi ned before, were prepared 10 by reacting a

chl oropyri dazi ne derivative of Formula (IV) PN N'N

GrherdNRR4s aRZcRBed bdfbre 4l Pheprsids aR3itakle prétedtigy g%up, such as

gpflnedtbefore %EHEP reﬁf%&ﬁfts a suitable protecting
PB@64W1%68ﬂm8%u B h a cyani de salt, such as

zinc cyanide, in the presence of a palladium

catal yst, such as tetrakis(triNaherdll phosphine)

palladium in a suitable in rt |solvent, such as

N, N- di met hyl f or mam de, underssuitahbl e reaction

conditions, typically 20Qeatijng & 160C under

m crowave irradiation, followgd by deprotection of the
protecting group, P, under suitable conditions, such

as reaction with 1-chloroethyl- chloroformate, in the
presence of a suitable base, (guch as

dii sopropyl ethylamne, in a suitable inert reaction

sol vent such as dichl oronet hane, for the benzyl group.

hcCoRPand®S a0é asdefinddeabofdrv) in thberesciR ofR3 smtubld?éataya such as

g)%tat(gﬁu%nqg&lldg elfn(aer su\?%igle l‘eaCEISR rcgf?(gtu%ns ?ucﬁ%' tiﬁag)

conmpound of Fornula (V) P~ N N H R2 30 (V) WO
o%ﬁ&%gﬁ Fﬁmﬁgﬁg% eRESEE comni'e%mw ﬁargérééﬁlé Csoy procedures

efore resents a suita t1°'ng
@f shpsp deseribebin W0 9%%8¢407a conpound of Fornul a
(M) CI C Ré R3

Compounds of Formula (I) where R, R', R%, R? and R* are as defined before, can also

be prepared reacting a 3-chloropyridazine of Formula (VII)

NéN CN
cl X R*
R3
(VID)

wherein R* and R* are as defined before, with a piperidine derivative of Formula ( VIIT)

(VII)

where R, R' and R? are as defined before, in the presence of a suitable base such as
diisopropyethylamine, in a suitable solvent such as acetonitrile, at an eclevated

temperature.
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5 (VI) where R3 and R4 are as defined before, in the
presence of a suitable catalyst, such as potassium

w0 oaisdes27under suitable reacti on conditions, SPCHER®O7/063338

a nelt. 10 Conpounds of Formula (VlI) are available
commercially or are prepared by procedures simlar to
t hose described in WO 99/ 36407. Conpounds of Fornul a
(1) where RR, R, R2, R3 and R4 are as defined before,
can also 15 be prepared reacting a 3-chl oropyridazine

For myl a. (VI | 4 (VI 0 rein
o &F Eaigle N wibrstig andiR! i oo dostib SRRRS ot R, were
oeepavalt byvreaaingfopandim4 {ylodrbadn)ic aBidRMRutyHestB2(IKYI | 1)
25 where R R and R2 are as defined before, in the
presence of a suitable base such as

di i sopropyet hyl am ne, H\A a™psui t@bl e |sol vent such as
s

acetonitrile, at an el dvate t gnperlat’ure. WO

2008/ 068277 PCT/ EP2007/ 38N7- To ounds of
Formula (VI11), where R and RL are as defined before
and R2=H, were prepared by reacting

pi peridin-4-ylcarbamc acid tent-butyl ester (I X) HN O
NO 15H (IX (IX)

with a compound of Formula R'-CHX-R (III-b), where R and R' are as defined before
and X represents a halogen or suitable leaving group, in the presence of a suitable base,
such as diisopropylethylamine and in a suitable inert reaction solvent, such as
dichloromethane, followed by deprotection of the tert-butyloxycarbonyl group in an
intermediate of Formula (X), by treatment with an acid, such as trifluoroacetic acid, to

give a compound of Formula (VIIT) where R*= H.

Compounds of Formula (VIII), where R and R' are as defined before and R* = H could
also be prepared by reacting piperidin-4-ylcarbamic acid tert-butyl ester (IX) with a
compound of Formula R'-C(=0)-R (IlI-a), where R and R' are as defined before, in
the presence of a suitable reducing agent such as sodium triacetoxyborohydride, a
suitable acid catalyst, such as acetic acid, in a suitable inert reaction solvent, such as
1,2-dichloroethane, followed by deprotection of the fert-butyloxycarbonyl group in an
intermediate of Formula (X), by treatment with an acid, such as trifluoroacetic acid, to

give a compound of Formula (VIIT) where R*= H.

Compounds of Formula (VIII), where R*# H, could be prepared by reacting a
compound of Formula (XI)
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with a conmpound of Fornmula R-CHX-R (lII11-b), where R
and R are as defined before 10 and X represents a

whadsges27or suitable | eaving group, in the preBener200f/063338

a suitable base, such as diisgepropylethylamne and in
a suitable inert reaction solvent, such as

di chl or onet hane, foll owed by deprotectlon of the
tert-butyl oxycarbonyl group in an internedi ate of
Formula (X), by treatnent th an acid, such as
trifluoroacetic acid, to lve conmpound of Formul a
(V') where R2 = H. 15Ffbnpdhnds of Formula (VIl1),
where R and R are as defined befgre and R2 = H coul d
al so be prepared by reacting prperr@in-4-ylcarbamc
acid tent-butyl ester (IX) with a conmpound of Formula
R-C(=0-R (lIll-a), where Rand R are as defined
before, in the presence of Bui t abl e reduci ng agent
such as sodiun1triacetoxyborohydride a 20 suitable

i d bl

Whete FUELClys SFPud o8 TS Suint Br B B RGicxin. in the
fpod¢senared bypuideie mdelctmgcxrgenf stitte ag Gydropert, yd suitpbler datalydt, such as
%raﬁcﬁ(ﬁuﬂl%nada 'nryhﬂ gﬁl@atb?ef ﬁﬂfert 'r:&rcﬂylll Qol(fgﬁt Sél@{ a§ Etﬁgﬁdfe nt

an aC| , such as tri uoroacetlc aci
conpound of Formula (MI1) where R2 = H R RNa O J~

>c~om uftls BF infutd (xﬁ;owp%rmncpkl R d¥t cBinbd/béforo, M@P&pared by
H, coFId be g%ared g: reacting a conpound

rﬁﬁaﬁﬂﬂgé Aestylengit LRV PCT/ EP2007/ 063338 - 15-

R RN O (XI) 5 Were R and R are as defined before,

with an am ne of Fornmula R2: (XII) in the

presence of a suitable ré#cin ent such as
hydrogen, a suitable catalyst

(XIID)

with a compound of Formula R'-C(=0)-R (IlI-a), where R and R' are as defined
before, in the presence of a suitable reducing agent, such as sodium
triacetoxyborohydride, a suitable acid catalyst, such as acetic acid, in a suitable inert
reaction solvent, such as 1,2-dichloroethane, followed by deprotection of an
intermediate of Formula (XIV)

(XIV)

where R and R' are as defined before, by treatment with an acid, such as hydrochloric
acid.



10

15

20

25

pal | adi um on carbon and in a suitable inert reaction
sol vent, such as ethanol. Conpounds of Formula (XI),

wob@secs27and R are as defined before, were preQBRERHODY63338

10 reacting 4, 4-ethyl enedi oxypiperidine (XI11) HN O QJ
(Xr1r) 15 with a conpound of Formula R -C(=0-R

(Ir1-a), where Rand R are as defined before, in the
presence of a suitable reducing agent, such as sodi um

tG'dr@b@h@éWbEdStﬁhﬂﬁ (VOpwhareslRt aid R afd &b dditnall etore, Swa8 prepared

n .a suitabl e.jiner action sol vent,
BeRHbe S SSu0rert-BrBadrhare FefFBIOb] Gepr o ect i on
of an 20 internmediate of Fornmula (XIV) R R"~NOQ
(XIV) 25 where R and R ar®=ds defined before, by
[ ydrochloric acid. WO
2008/ 068277 PCT/ EP2007/ 063838/ - 16 Conpounds of
Formula (VII) wherein R3 4 are as defi ned before,
were prepared by reactifRg a R

I%x?iﬂ{'% %;a?@&%;sag ggchoe%/s zngcagr' c%ﬁp ecy§1§ s ucerﬁgé@enyc: Oa }%rlla}ih(m
@@i@b@t susfian M@kw(tnphmlmloelslen@ealtﬁdlm pakn mrmmlvent such as N,N-

iﬁ“&mﬁ%ﬁe 8Pacetonitrile, under suitable reaction conditions, ty}t)lcally heating
tetralstrl ylphosphlne)paladlum In an iner

%ﬂ%ﬁtu@@&ﬁnﬁgwwq\ma&aﬁ% hyl f or mami de or
acetonitrile, under suitable reaction conditions,

tEy@- Ei cal | ‘)é! ﬁaler?ti ng at 160C under m crowave
| .

Chemistry

Final purification of Examples (E1 — E20) was carried out either by column
chromatography on silica gel using the cluent described or by reversed phase
preparative HPLC on a Hyperprep RP 18 BDS (Shandon) (8 pm, 200 mm, 250 g)
column. Three mobile phases (mobile phase A: 90 % 0.5 % ammoniumacetate + 10 %
acetonitrile; mobile phase B: methanol; mobile phase C: acetonitrile) were used to run a
gradient method starting with 75 % A and 25 % B with a flow rate of 40 ml/min, (hold
for 0.5 minutes at the same conditions followed with an increase of the flow rate to 80
ml/min in 0.01 minutes) to 50 % B and 50 % C in 41 minutes, to 100 % C in 20

minutes and hold these conditions for 4 minutes.

'H spectra were recorded on a Bruker DPX 360, DPX 400 or a Bruker AV-500

spectrometer. The chemical shifts are expressed in ppm relative to tetramethylsilane.

Description 1

(1-Benzyl-piperidin-4-yl)-(6-chloro-pyridazin-3-yl)-amine (D1)
Cl

~N

N



10

15

20

25

30

10 Experinental Part Chem stry Final purification of
Exanples (EIl - E20) was carried out either by colum

wa2o0shsxemat ogr aphy on silica gel using the el uPOI/EP2007/063338

described or by reversed phase;_preparative HPLC on a
Hyperprep RP 18 BDS (Shandon) (8 m 200 nm 250 g)

columm. Three nobil e phases (nobile phase A: 90 % 0.5
% anmoni umacetate + 10 % acetonitrile; nobile phase

B nﬁEﬁf@ﬁDh-’anﬂiﬁdlillt‘tﬁn@? @%&ne acefon irﬂritidi)qlb gisld \Z}EH @ichllgﬁdgyridazine
ient ne W %

408 0B s P D Pe BRG0G0 T 3 B WP ¢ Bt A Ras added

_rmd thesaction etsamwbrred ol & fusthsr 1lo Iat b?/(l_e‘d: yAﬂth agddition of water and

G i

AEERSoRho B0 kM IRKE WR T dit T, QuISOR. fireg, amd

colvantevapafatas & vemg. RBE detithss wag shtallizsd sfrermracgtonitrile and the

ge&m%s S(g}d*awsag eﬁl{t(%?d X’U{ff Qnd fRigdRd y fqu gnBr(yheg T?g&? 6Q.a solid.
4 RS0 0%@&53&@%% ng%}%% o Ge

tetranet hyl si | ane Description 1

i I I - [ I p=3-le) -

TS Yoo R DR 6 11 ST Db S o¥ 2 3T, 208

RCTFER29 012/ DEB3B3R8 (d, Y71 A7 hithet i, DA7 (s, 2 H), 3.69 - 3.84 (m, 1 H), 6.88
4

fagmare, Poro‘**éy? R L sy, PR Lol g 28 - 734 (m. 4

ﬂ)b 7136dd,f-]dr95|1 atl Hpo C, before n-but anol (10 n) was

added and the reaction mxture stirred for a further

(#1 at, 1 g; After addition of water and
eSHYIBH hane, the organic |ayer was separated,
dr| ed (Na2SO4), "filtered and the 5 sol vent evapor at ed

ORGSR R FIURRREATNEICMD, o g of

and dried to yield DL (1.3 g, 41 %] as a solid.

C16H19C1N4 requires 302; Found 30 ); np:
208.2-209.3 C. 1H NWR (360 Mz, 9{,d6) 6 1.36 - 1.54
(m 2 H), 1.94 (d, J=10.98 Hz, 2 H)} 2.08 10(t

J=10.79 Hz, 2 H), 2.78 J=i HHZ 2 , 3.47 (s,
2H),3.69-384(m 688 J915HZ 1 H),
7.03 (d, J=7.32 Hz, 28 (m 1 H, 7.28 -

7. 34 élm é :

A mixture of (1-benzyl-piperidin-4-yl)-(6-chloro-pyridazin-3-yl)-amine (D1) (3 g, 9.9
mmol), zinc cyanide (2.09 g, 17.8 mmol) and tetrakis(triphenylphosphine)palladium(0)
(2.74 g, 2.3 mmol) in N, N-dimethylformamide (30 ml) was heated at 160 °C for 30
min., under microwave irradiation (Milestone MW-oven). The solvent was then
evaporated in vacuo and an aqueous solution of potassium carbonate (10 %) and ethyl
acetate were added. The organic phase was separated, dried (Na,SO,), filtered and the
solvent evaporated in vacuo. The residue was purified by column chromatography
(silica gel; 0 to 1.5 % ammonia in methanol (7M) / dichloromethane) and then by
HPLC to yield D2 (1.06 g, 36 %) as a solid. C17HoNs requires 293; Found 294 (MH").

"H NMR (500 MHz, DMSO-ds) 8 1.42 - 1.57 (m, 2 H), 1.92 (d, /=10.40 Hz, 2 H), 2.09
(t,J/=10.84 Hz, 2 H), 2.79 (d, J/=11.27 Hz, 2 H), 3.48 (s, 2 H), 3.92 (br. s., 1 H), 6.87 (d,
J=8.96 Hz, 1 H), 7.21 - 7.27 (m, 2 H), 7.27 - 7.37 (m, 3 H), 7.68 (d, /=9.54 Hz, 1 H),
7.77 (br. s., 1 H)
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Hy, 7.34 (d, J=9.51 Hz, 1 H). Description D2 15
6- (1- Benzyl - pi peri di n-4-yl am no) - pyri dazi n-3-carbonitr

wo b@s(62y7 CN N N NH Na A mi xture of PCT/EP2007/063338

(1- benzyl - pi peri di n-4-yl ) - (6-¢pl oro-pyridazi n-3-yl)-am
ine (D) (3 g, 9.9 nmol), zinc cyanide (2.09 g, 17.8
mmol ) and tetraki s(triphenyl phosphi ne)pal | adi un{0) 20
(2.74 g, 2.3 mol) in N, Ndimethylformam de (30 m)
\mchpﬁb@g at 160 C for 30 min., under m crowave
irradiation (M| estone MMoven). The sol vent was then
evaporated in vacuo and an aqueous sol ution of
$etPipgiidim4 plabine) pyriding-3-watbanitile (DAcet at e were
added. The organi c phase was sefdrated, dried
(Na2SO™4), filtered and the solxvgnt evaporated in
vacuo. The residue was purifie bﬁ col umm

chr omat ography 25 (silica gel; 0 1.5 %anmmonia in
met hanol (7M / dichl oronet hane) ,and then by HPLC to

yield D2 (1.06 g, 36 % as N'd. C17H19N5 requires

293; Found 294 (M+). 1H,AMR (500 MHz, DWVSO d6) 6

1.42 - 1.57 (m 2 H, 1.92 , J=10.40 Hz, 2 H), 2.09
(ItchldredBy Béhibofordatd) (2. Pg, P9 rashol)Iwds aided di‘d@vvls% tb|)a, stlﬁmﬂgSmixture

%? gl E%ﬂzy??lpﬁl‘?&l(lrﬁ yé pM)‘l:(liaZ'}_Pl §7carb0};11t§gé 6I§2) él g, ? §nn]1'ol) and

(dﬂlsop}grﬁyl&hyllalmmel (Hp,g, 20 Aiinglprin (hchlofbmd)ha\ﬂﬁ) (50 ml) at 0 °C. The
EQ%%&Q IZI‘G P&ﬂ %F ?rg&) 7% Or%%ﬁi?’ 3ern? é)%&c r2I Ht ﬁtﬁfl tl:l)’en E%:) solvent
eri

carbonltrl I'e

@n@mratm zwwcm g/'elhaélhl fﬁ%@i)h\ws @dﬁileé tofthsr iesidec epd glegmlxture was
%@ﬂﬁml thr \Qﬂﬁ R gy ERORW %@aﬂoeat@d $ lv&wonaldrmét 1&Ruc Yhurified by

n-4-yl yr rhonitrile
(60 n( 1q‘5 @atogpaj?{ll d 11)10aa)r:%§:} li /Z | arnrnomg ?1? Infetl{anol (T™M) /
dichloromethane). The desired fractions were collected and the solvent evaporated in
vacuo to yield D3 (0.9 g, 90 %) as a solid. C;oH;3Ns requires 203; Found 204 (MH")

'H NMR (360 MHz, DMSO-ds) 8 1.67 - 1.86 (m, 2 H), 2.10 (dd, /=13.72, 3.48 Hz, 2
H), 3.03 (td, /=12.81, 2.93 Hz, 2 H), 3.32 (tt, /=13.17, 3.66 Hz, 2 H), 4.24 (br. 5., 1 H),
7.00 (d, J=9.51 Hz, 1 H), 7.75 (d, J=9.15 Hz, 1 H), 8.33 (br. s., 1 H), 8.23 (d, J=6.95
Hz, 1 H)

Description 4

6-Chloro-pyridazine-3-carbonitrile (D4)
Cl

NN

~N

CN
A mixture of 3-chloro-6-iodo-pyridazine (CAS 135034-10-5, 5.5 g, 22.9 mmol;
Goodman, A. J.; Stanforth, S. P.; Tarbit, B. Tetrahedron (1999), 55 (52), 15067-
15070) and copper cyanide (4 g, 44.7 mmol) in acetonitrile (30 ml) was stirred for 30
min. at 160 °C, under microwave irradiation (Milestone MW-oven). The mixture was

then poured into dichloromethane (200 ml), filtered over celite, and the solvent
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di i sopropyl ethylamne (2.6 g, 20 mmol) in
di chl oronethane (50 M) at 0 C. The reaction m xture

wor@sstsrT ed at room tenperature for 2 h and themEPI©7/063338

sol vent evaporated in vacuo, idethanol (50 m) was
added to the residue and the n1xture was 10 refl uxed
for 2 h. The sol vent was evaporated in vacuo and the
residue purified by colum chromatography (silica

llyi’r@tedZn Yoo DhE eesidne RishBOOhurd7dd) by column chrornatograplgr (silica

RUHTBr OB nephie ok B 7o WAL A 2R BP i (1

g, 90 %9 as a solid. C OHL3N5 requires 203 Found 204

peitaob iy (DR 7 i

J=12.81, 2.93 Hz, 2 H), 3.32 (tt, J=13.17, 3.66 Hz, 2

Meschpgn §br- s., 1 H, 7.00 (d, J=9.51 Hz, 1 H),
7.75 (d, J=9.15 Hz, 1 H), 8.33 (br. s., 1 H), 8.23 (d,
J=6.95 Hz, 1 H 20 Description 4

q-@he- Dﬁmuﬂwn@iaymwe’hcnﬁmﬂanﬁm (B5)(D4) CL N iN CN

A m xture of 3-chl oro- ri~dazi ne (CAS
135034-10-5, 5.5 g, 22. : Eé:ﬁodman A J.
Stanforth, S. P.; TarbitXxB Te dron (1999), 55
(52), 15067- 15070) and cgpper cyanide (4 g, 44.7

mmol ) in acetonitrile (30 M) was stirred for 30 min.
at meourc, ofupigendinideyloswhermid aclddteam hwpl exet €5ton.9 mmol), 3,5-

Wﬁ or on% lﬂgggaé( 2(%?11'.1[1\’\@@7 fnfnllﬂg Liﬁﬁg;?t’ogfgﬁllylamlne (5,9 ml, 34.03

tpreoR dn wlishi or\metile@% Heg Wasm@weém@w@m%@urc foxél h. After this
PEAPQIER B obELtE 264432 E’ﬂ?wﬁ@ 5&&@%@@&, feh@dnatidfre wis I@urred for a

e, R T R P S ol i) g § B0 S of sodium

gatbodate 1Hasl\||‘sﬂde{d40])hd\/lﬁnxtu€@®133) eﬁraﬁte@5w(11ﬂi dithloBor8ethizne, and the

]Isggagatéd B?%alglgc’ la ers & e ’El?l’ed ](H)a%SOdp,? Ri&&g a{?ltd' t'f{Q entFeVﬂgorated in

uor o- benz
Neguo 1o yield DS (4.5 g, 900 ) as a soli d C12H16F2N2 requlres 226 Found 227 (MH")

Description 6

1-(3-Trifluoromethyl-benzyl)-piperidin-4-ylamine (D6)

’\O\
NH,
F
F F

A mixture of piperidin-4-ylcarbamic acid fert-butyl ester (2.5 g, 12.4 mmol), 3-
(trifluoromethyl)benzyl bromide (1.7 ml, 11.3 mmol) and diisoproylethylamine (2.9 ml,
16.9 mmol) in dichloromethane (25 ml) was stirred at room temperature for 2 h. After
this period, trifluoroacetic acid (32 ml) was added and the reaction mixture was stirred
for a further 2 h. The solvent was evaporated in vacuo and a saturated solution of
sodium carbonate was added. The mixture was extracted with dichloromethane and the
separated organic layers were dried (Na;SQOs), filtered, and the solvent evaporated in
vacuo. The residue was purified by column chromatography (silica gel; 5-10 %
ammonia in methanol (7 M)/dichloromethane) to yield D6 (1.9 g, 60%) as a solid.
C13H,7F3N; requires 258; Found 259 (MH")
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10 A m xture of piperidin-4-ylcarbam c acid tent-butyl
ester (5 g, 24.9 mol ), 3,5- difluorobenzyl brom de

WO 2008/068277 22. 7 nmol ) and di i soproyl et hyl am ne P&1/8P1007/063338

34.03 mol) in dichloronmethagg (50 M) was stirred at
roomtenperature for 2 h. After this period,
trifluoroacetic acid (32 m) was added and the
reaction mxture was stirred for a further 2 h. The
sol vent was evaporated in vacuo and a saturated
aglutlﬁ gf sodi um 15 carbonate was added. The m xture
{SCHRYPN ¢t ed with di chl oronet hane, and the separat ed
organic layers were dried (Na2sO4), filtered, and the

o v VT e g, 90%
S PP e Ry IR o E St 19,9, 20
Description 6 20
1- (3-Trifl uoronet hyl -denzy ' di n-4-yl am ne (D6)
TNNHz FFFAMmMXxture pi peli diln- 4-yl carbam c
acid tent-butyl ester (2.57g, A k), 3-
(trifluoronethyl)benzyl bremde (1.7 m, 11.3 nmol)

3{1@}1 kéQP h&ﬁlwgﬁﬁbgﬁl& Zcid téﬂt-'butafzgst%p P rfﬂph)m(am 3-fluoro-5-

I'OﬂE ane tirre

K@%@r%@ﬂhﬂ)be@zylzbrﬁmldﬁr Ber 24 }ﬁ 5 mseel) aed dllSOproylethylamme (4.7 ml,
0171 1f ik ORCRENI Srodfetithn€ 325 Hil) wﬁ)@ﬁn%ﬂﬂzﬁdo@tﬁdeﬁl &ature for 2 h. After

acti.o Xture was. S t her The
SR Phtiod A A AR R T e g Mo B PGt it vas stired
dot atfioierd? h.. Shdi m@mwmmpom iatdedo aithe satuehtgd esolution of

WBIELIASLEC I B A ALaTENRNe A0t LR sSSARLRLRT. and e

ayers were dri
ssglbar@tnd oeégealfyb&aeneedvas rdr@d (Neeb@4), rqde@ndjmlee sedgent evaporated in
%E&Jﬂo%dd@mc(glym%wgQg@ﬁ@@n M ANETS 1&§2Q§|Fou§d:§97 ?DégH*)
amoni a hanol /dIC | 'oromet hane) to yield
(1.9 g, 60%9 as a SO|Id C13H17F3N2r equi res 258;
ngedpaePs( M+) WO 2008/ 068277 PCT/ EP2007/ 063338 - 20-
Descrlptlon 7
1-(3-Fluoro-5-trifluoronethyl-benzyl)-piperidin-4-ylam
1RG4, HMyriffucrobehnzy)-PiperidinH-ylamine (D8)

F
CL
F NH
F

A mixture of piperidin-4-ylcarbamic acid ters-butyl ester (2.5 g, 12.4 mmol), 3,4,5-

trifluorobenzyl bromide (2.5 g, 11.3 mmol) and diisoproylethylamine (2.9 ml, 16.9
mmol) in dichloromethane (25 ml) was stirred at room temperature for 2 h. After this
period, trifluoroacetic acid (15.6 ml) was added and the reaction was stirred for a
further 2 h. The solvent was evaporated in vacuo and a saturated solution of sodium
carbonate was added. The mixture was extracted with dichloromethane and the
separated organic layers were dried (Na;SQOs), filtered, and the solvent evaporated in
vacuo to yield D8 (2.9 g, 96%) as a solid. C1,H;sF3N, requires 244; Found 245 (MH")
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A m xture of piperidin-4-ylcarbamc acid tent-butyl
ester (4 g, 20 mmol ), 3-fl uoro-5-

wq toosfobszor onet hyl ) benzyl bronide (4.6 g, 18.1 pODEP20amM063338

dii soproylethylamne (4.7 m,,;27.1 nmol) in

di chl oronet hane (25 m) was strrred at room
tenperature for 2 h. After this period,
trifluoroacetic acid (32 m) was added and the
edctiption @ xt ure was stirred 10 for a further 2 h..
The sol vent was evaporated in vacuo and a saturated
solution of sodium carbonate was added. The m xture
Wete Dicltloraed, Salimethyl-gpiycidagne (BPhane and the separated
organi c layer was dried (Na2SO8), filtered, and the
sol vent evaporated in vacu ield D7 (4 g, 80% as
a solid. CL3HL6F4N2 requires 2761 Found 277 (MH) 15
Description 8
1-(3,4,5-Trifluoro-benzyl)-pip Ir| din-4-ylam ne (D8) F

N F NH, F A mxture of piperidin-4-ylcarbamc acid

tAe mtixtbret ofl 6-bpdrexy-¢.2- cﬁngthyi 2 HApyrivakin; 3-8ned(2556 2,018 mmol) (prepared
t 'J 1d0¢ @ ar% o ?@scﬁg nﬁisqudé9%6ml phc%ﬁgorus oxychloride (8

pr oy am ne
drrl rﬂ rélmrrmée Idamipe) (4hadd) syasy paaedagt rléemC for 20 min., under

tRiERAFE Uirelihttdn @ibtaglMWLovich). STheP@®Ve@flwas then partlally evaporated
t.ri fl uorgacetic acid was add

B 3T OEDA rlaaﬂrlorouaedﬂ § R o colf elety e sodium
g drogea pxmbanaed and dichlbuanmehahea Thamikatedas thentbagficdivith portions

3R, FREBENAESoMRR: AP ler T DG T hHLECHRS, BIE ROt R organic

ane an separ a
Ilay:e MELs werraéatdd,r drepd (Na5) filtdred aed é}d sohedt @\I’ﬁ@omtﬁdvzamacuo The

SYARR RhE uhﬂed % Céb@uﬂlﬁ’ dﬁrcﬁhgogﬁlg_ﬁf ((ﬁclﬁoro%%ﬁanés/ Reptane 1/1 to

soljd. Cl2H ‘SUI res. 2447 Found 24 é’)

zlﬁdlaﬁpwédﬂ?%bﬁ‘/ge&z 75 068HB & s HsGhN zmﬁr {6: Siquad 177 (MH")

3, 6-Dichl oro-4, 5-di methyl -pyridazine (D9) ci N N d
tu of

g)*ﬁ(}'dp , 5-di met hyl - 2H pyri dazi n-3-one (2.56 g, 18

nmol ) (prepared by a procedure simlar to that

%‘é‘gﬁfo'rp- Gioh§- 4"5%%9 tﬁ?ﬁ@f daAROERIYT Us oxychloride (8

||sopropy m) was stirred at
160 C for 20 mn. under :2=é;
Cl \ / T

N—N

A mixture of D9 (0.2 g, 1.13 mmol), sodium iodide (0.420 g, 2.8 mmol) and hydroiodic
acid (57 wt.% in water, 2 ml) was stirred at 120 °C for 10 min., under microwave
irradiation. The mixture was then poured into an aqueous saturated solution of sodium
carbonate, Na,S,0;, water and dichloromethane. The organic phase was separated,
filtered over cotton, and the solvent evaporated in vacuo. The residue was purified by
column chromatography (dichloromethane / heptane 1:1 to 8:2) to yield D10 (0.235 g,
77%) as a solid. CsHsCIIN, requires 268; Found 269 (MH").
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m crowave irradiation (Bi otage MMoven). The sol vent
was then partially evaporated in vacuo and remaining

worRdosns®l77 poured into a m xture of col d wat er, PCT/EP2007/063338

saturated sodi um 10 hydrogen_g#ar bonate and
di chl oronet hane. The m xture was then basified wth
portions of sodium hydrogen carbonate until there was
no nore CO2 evolution. The organic |ayer was
eRarfipties11dried (Na2SO4), filtered and the sol vent
evaporated in vacuo. The residue was purified by
col umm chr omat ogr aphy (di chl oronet hane / heptane 1/1
t6eChlb®6-@)5-tlimethel-pyi®azide-I-cgrbditrile (Bl)a sol i d.
C6H6CL2N2 requires 176; Found £R7 (MH) 15

erda2|ne (D10) «ci r

Description 10

3- Chl or o- 6-1 odo- 4, 5-di net hyl P

NN 20 A m xture of D9 (0.2 ‘1N13 nmol ), sodi um

i odide (0.420 g, 2.8 mmol) “andYhydroiodic acid (57
W.%in water, 2 n1) was stirred at 120 C for 10 mn.,

d Th t th :
35T TP aatisod Sidhan ot S 55l mmon
(aaetbmuttalbe(z NG2B208tirredahed 6@rRd ©r A0l miroretdeameicroMeeye irradiation.
%1%1‘?\?#6 eg%ﬁ Qvalafierr g&&ﬂa&hg qhe mﬁit{l}eeﬁl?#%cp&%r c%g{et ?he solvent was

vent evaporate

supparited ibyaow arsl thenrceHpo @utlﬁgi apeplynan éhnoaram@pian(élhca gel;
/dldTﬂ&Bﬁ‘l@%aﬂe X ﬁéf)ta%ezi 1t yizgld W@ fﬁlz@ag £3%;) 38 a solid.

gb§§¢b%8? g%? 3%ége 268-2;ouggscr|pt|on 11

6- Chl or o- 4 5-di met hyl - pyri dazi ne-3-carbonitrile (D11)

5 A mxture of D10 (0.225 g, 0.84 mmol),
Sgﬁﬂgp yanide (0.15 g, 1.67 mmol) in acetonitrile (2

m) was stirred at 160 C for 20 mn., under m crowave
6 Qa(gl'l‘% u% metga%lgh )nggé E—%-)ﬁ’giné]gﬁl}g%?\qg\gécg%nhnﬁ (E7)

ture
feshNdue purified by colum

evaporated I n vacuo and

chr omat ogr aphy (SI|IG- g& di chl okonet hane / hept ane
1:1 to 7:3) to yield DI1 (0.120 g, 8%"% as a solid.
10 C7H6CIN3 requires 167; Found 166 ).
Il
>~ N

CN

To a mixture of 6-(piperidin-4-ylamino)-pyridazine-3-carbonitrile (D3) (0.15 g, 0.7
mmol) and o0, 0-trifluoro-p-tolualdehyde (0.15 ml, 1.1 mmol) in dichloromethane (2
ml), was added sodium triacetoxyborohydride (0.232 g, 1.1 mmol) and acetic acid
(0.041 ml). The reaction mixture was then stirred at room temperature for 18 h. A
saturated solution of sodium hydrogen carbonate was then added and the organic layer
was separated, dried (Na,SO,), filtered and the solvent evaporated in vacuo. The
residue was purified by HPLC. The desired fractions were collected and the solvent
was evaporated in vacuo to yield E7 (0.101 g, 38 %) as a solid. CisH;sFsNs requires
361; Found 362 (MH"); mp: 243.1 °C.

"H NMR (500 MHz, CDCl3) 8 1.56 - 1.65 (m, 2 H), 2.09 (d, /=11.85 Hz, 2 H), 2.22 (t,
J=10.55 Hz, 2 H), 2.85 (d, /=11.85 Hz, 2 H), 3.58 (s, 2 H), 3.93 (br. s., 1 H), 5.14 (br.
s., 1 H), 6.60 (d, /=9.25 Hz, 1 H), 7.40 (d, /=9.25 Hz, 1 H), 7.45 (d, /=7.80 Hz, 2 H),
7.58 (d, J=8.09 Hz, 2 H).
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Exanmple 7
6-[1-(4-Trifluoronethyl-benzyl)-piperidin-4-ylamno]-p

wo@ poodmgsne- 3-carbonitrile (E7) N FF NH F N pdl/EPN07/063338

15 CN To a m xture of

6- (pi peridi n-4-yl am no) - pyri daZ| ne-3-carbonitrile (D3)
(0.15 g, 0.7 mol) and a,a,c -trifluoro

p-t ol ual dehyde (0.15 m, 1.1 nmol) in dichloronethane

(Bxanijl¢ 13Was added sodi um triacet oxyborohydride (0.232
g, 1.1 mmol) and acetic acid (0.041 ml). The reaction
m xture was then stirred at roomtenperature for 18 h.

A-[6(3s@hlorabenizyd ppiperidin- éfylanmotll-lpyhyldzmgéﬂcm*bbhnnm @&13)

was then added and t hé&~Q er was separat ed,
dried (Na2SO4), flltere 0 t e sbl vent evaporated in
vacuo. The residue was |f| e WHPLC. The desired

fracti ons were coll ected and t he sol yvent was
evaporated in vacuo to yield E7 (O,
solid. C18H18F3N5 requires 361; Fa 362 (MH); np:
243.1 C. 25 "H NWR (500 MHz, CDC13) b 1.56 - 1.65 (m
2 H, 2.09 (d, J=11.85 Hz, 2 H), 2.2 (t, J=10.55 Hz,

(%b Hixtute &F (f_b %1p&ﬂ%4%§aﬁ@mo)%yﬂa21& §%a163§mt1%le"%l)3 360930 ¢, 0.74
|1:Emolj_ ﬁthlorpbg@zy?arorgl(dg (%oq_ﬁﬂ O_I_7§I:|)5nol)-pngglléQprogquthg]@mme (0.196
hizl, 12 1Hhol) it/ a&Borliile 02:811)0\9ad‘ﬂ1rr621 d‘ﬂ)l2OV’O 309G BAdF microwave
A SR8 a0, KRR, grinopopy i wit
-d&‘,himpmoﬁlantv iahd qxEa&pd with \a datudatekH sHlutbh ofNsodium carbonate. The
organic layers were separated, dried (Na,S0Oy), filtered and the solvent evaporated in

vacuo. The residue was then purified by column chromatography (silica gel; 0-2.5 %
ammonia in methanol (7 M) / dichloromethane). The desired fractions were collected
and evaporated in vacuo, and the residue triturated with diisopropylether to yield E13
(0.095 g, 39%) as a white solid. C;7H;3CIN;s requires 327; Found 328 (MH"); mp: 151
°C.

'"H NMR (400 MHz, CDCls) & 1.52 - 1.70 (m, 2 H) 2.08 (d, J=12.02 Hz, 2 H), 2.19 (1,
J=11.30 Hz, 2 H), 2.85 (d, J=11.82 Hz, 2 H), 3.50 (s, 2 H), 3.91 (br. s., 1 H), 5.23 (br.
s., 1 H), 6.62 (d, /=9.33 Hz, 1 H), 7.17 - 7.21 (m, 1 H), 7.21 - 7.28 (m, 2 H), 7.34 (br.
s., 1 H), 7.41 (d, /=9.33 Hz, 1 H)

Example 15

6-[1-(3,5-Difluoro-benzyl)-piperidin-4-ylamino]-pyridazine-3-carbonitrile (E15)

A mixture of 6-chloro-pyridazine-3-carbonitrile (D4) (1.74 g, 12.46 mmol), 1-(3,5-
difluoro-benzyl)-piperidin-4-ylamine  (D5) (235 g, 10386 mmol) and
diisopropylethylamine (2.71 ml, 15.58 mmol) in acetonitrile (30 ml) was stirred at 120
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CN 5 A mxture of
6- (pi peridi n-4-yl am no) - pyri dazi ne-3-carbonitrile (D3)

wo 000368297 0.74 nmol), 3-chlorobenzyl brom depCDERDB7/063338

m, 0.78 nol) and diisopropyl%fhyl amne (0.196 m,
1.11 nol) in acetonitrile (2 ) was stirred at 120 C
for 5 mn., under mcrowave irradiation (Biotage

MW oven). The reaction mxture was then diluted with

d'Clqbf a0 afie! hade mikebvext rlﬁ@dleﬁo%l\t/lﬂisgorfeaﬁ/[w -@KI@P. Dichloromethane,
SO Utl m. car at e e or ers .
T g R R Sl G RS ey Tt VR B et PR Srganic tayers

salry @ifttred waypocatord evaporatatinovacihend €wi rdsiduevess puefied by column

Qﬁég&%tg&aﬁ}& n@ﬁkﬁ% cdqﬁ]%;;? %&Bﬁ%{% Et%ér‘#éa{ OF gg?l) / 1cg10§0n{8thane)

dési desered r Eeationn gwer@ll@eﬂeﬂe@tdeavap@rﬁiecbvapmca@ ea" his rfesidue was

ﬁ«fégﬁ tat@Nd h% né ?ogﬂrlgl'd%]g itoésat @@I%‘g% B solid. CO H,7F,N;s requires 329;
pp 2

as a

yl.eld E13
gé‘bﬁ%ﬁ” 8%1 requires 327; Found 328 (I\/I—H)
151 15 C |HNI\/R 400 MHz, CDC13) 6 1.52 -

@N]%{&Oai&éé(@%dﬁ 57 19%2%3 (mzfe_ﬁ;) 3\4}@6‘%11 8% éﬁl 2319) 221 (t,

I=0L42 thtz, 24), 2BSHy, JEH1ES Ibr2 H),s3.50 (s, BI)H) 8. %Zbl( &, 1 H), 5.22 (br.
3o ﬁ)??"ézz (d1/9.54 ﬁleH) 86%t ()1182& %'go %{3)36%3296 éjgsm 2 H),
)

@)(‘bln@l»é & he! i

6-[1-(3,5- D|fluoro benzyl ) - pi peri di n-4-yl am no] - pyri da

E’ne-%-ﬁgrbonitrile(Ew) FI NNH FN 11 N 25 CN
R of 6-chl oro-pyridazine-3-carbonitrile (D4)

(1.74 g, 12.46 nmol), 1-(3,5-

?ﬁoﬁ'g@?rﬁ}?@ﬁwh%} b%b&%sﬁ gér@dlé 4éjlzﬁ'gﬂ"9ﬁ¥3(r%%lfg-$-cﬁﬁqo%itrlle (E16)

15.58 mmol ) in acetonit s (30 ) was stirred at 120

under mcrowave irradiatfon (M lesttne MMoven).
Di chl or omet hane, wat eF d solution of

sodi um car bonate were then added. Ihel organi c | ayers

CN
A mixture of 6-chloro-pyridazine-3-carbonitrile (D4) (0.130 g, 0.931 mmol), 1-(3-
trifluoromethyl-benzyl)-piperidin-4-ylamine (D6) (0.241 g, 0.931 mmol) and
diisopropylethylamine (0.243 ml, 1.4 mmol) in acetonitrile (3 ml) was stirred at 120 °C
for 30 min., under microwave irradiation (Biotage MW-oven). Dichloromethane and
water were added, and then the mixture washed with a saturated solution of sodium
carbonate. The organic phase was filtered over cotton and the solvent was evaporated
in vacuo. The residue was purified by column chromatography (silica gel; 0-2 %
ammonia in methanol (7M) / dichloromethane) to yield E16 (0.215 g, 64 %) as a solid.
C1sH15F3Ns requires 361; Found 362(MH"); mp: 170.3 °C.

'"H NMR (400 MHz, CDCL) § 1.61 (qd, J=11.20, 3.52 Hz, 2 H), 2.09 (d, /=12.44 Hz, 2
H), 2.22 (td, J=11.20, 2.07 Hz, 2 H), 2.86 (d, J=12.02 Hz, 2 H), 3.58 (s, 2 H), 3.93 (br.
s., 1 H), 5.18 (br. 5., 1 H), 6.61 (d, /=9.33 Hz, 1 H), 7.41 (d, /=9.33 Hz, 1 H), 7.45 (d,
J=7.67 Hz, 1 H), 7.49 - 7.55 (m, 2 H), 7.60 (br. s., 1 H).
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were filtered over cotton, evaporated in vacuo and the
resi due was purified by colum chronmatography (silica

w@edos/068217 5 % anmonia in nmethanol (7 M / PCT/EP2007/063338

di chl oromet hane). 5 The desirgd fractions were

coll ected and evaporated in vacuo. The residue was

precipitated in heptane to yield E15 (2.065 g, 60% as

a solid. CL7H17F2N5 requires 329; Found 330 ( MH);

MXahiple 97C. 1H NWMR (500 MHz, CDC13) 6 1.55 - 1.69 (m

2 H, 2.10 (d, J=11.85 Hz, 2 H), 2.21 (t, 10 J=11.42

Hz, 2 H, 2.85 (d, J=11.85 Hz, 2 H), 3.50 (s, 2 H),

3-8 43{Hiworo-5- trlﬂﬂoﬂd)qetl@]-Dan@b-rp,lperslm— -ylahlino| Gy6idaging-3-carbonitrile

{97)54Hz 69(tt J=8.92, 2.20 Hz, 1 H), 6.83
93(m2 , 741 J=9.25 Hz, 1 H). Exanple 16

15 6-

[1-(3-Trifluoronethyl - ) - pi_pekd di n-4-yl am no] - pyr
|da2|ne30arbon|trlle,(E 6) NWH FFFN 11 N
CN A m xture of 6-chlorg Frlda2|ni:carbon|trlle

(D4) (0.130 g, 0.931 nmml), 1-(3- |
trifluoromethyl-benzyl)-piperidin Nami ne (D6)

(0.241 g, 0.931 nmmol) and 20 diisoppopy! et hyl am ne

(0. 243 nmo in _acetoni
sﬁ o %ft6 f?ﬂéer@sfr 20 3n%ﬁb0mhlﬁ1 Qf"ﬁrﬁ(‘ gP&A,a?\PgammoD, 1-(3-fluoro-
|SLﬂfﬁkﬂlbﬂirm@lliyl(tBh@ﬂ)igtpem&lWﬂa)mndJ Q]bV))r onet @ne9 emd rnrnol) and

V(\fal ?PrrgIt)y %t%gﬁngI%eedcg nd t ?? lﬁlnrrr]lggm Xt trﬁva a;m% was stlrrgd at 120°C

rihta&@ niasurfdet trmcrewaw alraChaitomo(rﬁBmet M@V smd:n)eiﬁhe vmsture was then
ﬂfbﬂrﬁhﬁ&‘lchlofbrﬂéﬁﬁﬁ (5 B’H 5&?&&&%&%&2@&4 Gdtfiia®d $BMition of sodium

unncromato ra |ca8 % 25 anmonia in
r?éltma%é{ Thy rvyfga/mfd ﬂacyﬁr @@érﬁépﬁaﬁ y dried ¥NesS@E1fltqred, oepgporated in

@aczﬁﬂ a%l A8 Rsidgd |ﬁ}nﬁe@1?ﬂo%’ﬁﬁﬁi5 dhesHHAth 8% th@Ugw 0-2.5 %
onj& 111 n%hangl g@ﬁ)_gdl l’ll\l/%gléf‘g "(Fg/H%igs.ur 1%5 ]ngelcollected
I-d)ld eﬂalih’ta’rédi dy vdezbl TRO ,resi’dlﬁ7prbinp1t?ﬁed-l)cr,onﬂdl&ﬁ)pfdj)ylejllﬁ'i 20 Qzld E17

ot R T oy et B oy §go7<wmrgp%s%§oc
J=

9.33 Hz, 1 H), 7.45 (d, J=7.67 Hz, 7.49 -

P IEfpﬂzgc?%/l\br|ai bz CRPR) 69756 21,70 % H)VPINQ Sjiﬁ%%ﬁz 2 H),2.24 (t,

J=11.27 Hz, 2 H), 2.85 (d, J=11.56 Hz, 2 H), 3.56 (s, 2 H), 3.96 (br. s., 1 H), 5.24 (br.
s., 1 H), 6.63 (d, J=9.25 Hz, 1 H), 7.22 (d, /=8.38 Hz, 1 H), 7.28 (d, J=9.25 Hz, | H),
7.39 (s, 1 H), 7.42 (d, J=9.25 Hz, 1 H).

Example 18

6-[1-(3,4,5-Trifluoro-benzyl)-piperidin-4-ylamino]-pyridazine-3-carbonitrile (E18)

A mixture of 6-chloro-pyridazine-3-carbonitrile (D4) (1.32 g, 9.46 mmol), 1-(3.4,5-
trifluoro-benzyl)-piperidin-4-ylamine  (D8) (2.10 g, 86 mmol) and
diisopropylethylamine (2.25 ml, 12.9 mmol) in acetonitrile (12 ml) was stirred at 120
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-25- Exanple 17 6-
[1-(3-Fluoro-5-trifluoronethyl-benzyl)-piperidin-4-yla

woewsjes2pyri dazi ne-3-carbonitrile (EL17) F ~ |pdu/EPR00FH063338

FFEN Il NS5 CNAMXture 0bq _

6- chl oro- pyri dazi ne-3-carbonitrile (D4) (1.39 g, 9.95
mol ), 1-(3-fl uoro-
5-trifluoronethyl-benzyl)-piperidin-4-ylam ne (D7)

("Q ﬂSr QO nfﬁn Q4ndarahicrewie 1dhd115ﬁxm Qﬂ}léﬁéﬂ@yMWﬁoﬂal)( Didhdoromethane,

]%GE anfi a sa@%‘%ﬁ# .Is]oluthirllgo: rsoﬁl il %abl\rg?/n(a%ei \F/Pl)g & ad(sgi%id.r"fheedorgatmic layers
(Bt diltexgd avie¥ oattem) cvaPloeted st wceo mthehemdll@wais buttileetl by column
%H?né%%rg}g@g(?ut : %@f‘ .4 Wa fitr @A Jn@? )’\ﬂlt:llﬂof"omethane) The

sat ur at m car onate e org

ﬁ?\%élo%ﬁ@?ﬁ‘a@oé]@ﬁe@l :andz gvanQaatebm vaceip| They r@aldue was prec1p1tated
%ﬁ’@ﬁ@ﬁ)%i)yﬂ Btheﬁ/@c}ﬂ&dm@ (©he0rRessdyas Pdlid ICRHBN; requires 347,

BT T RGB! St fandy e ot i

fractions were collected and evaporated in vacuo. The

n [ fir p y [
A CPORaRD £ BL gy 2 P TRES OB e TPt edn 221
3790.68dlmd IS)BQ(SW)J Inp35182.. 2HE. 3. 4H(s\RRD, 306 (Mlz,, 1 H) 5.17 (br.
@D@]@ 6%2%d2R-0251H70 1(1?226.8@ H 97 én,121H§,dz.4}](ﬂlJL93§5 Hé 1 ?13
Hy, 2724 (t, J=11.27 Hz, 2 H), 2.857(d, J=11.
H, 3.56 (s, 2 H, 3.96 (br. s., 1 H, 524(br s.,
fExlﬂ}n 16163 (d, J=9.25 Hz, 1 H), 7.22 (d, J=8.38 Hz, 1
7p28 (d, J=9.25 Hz, 1 H, 20 7.39 (s, 1 H, 7.42
(d J=9.25 Hz, 1 H). Exanple 18
&- [143 5D ifludroTentypip eridie-Azyaminpj-pHSulime thyldpyyidarinerdlearbpnitrile
i(gﬁz)i ne-3-carbonitrile (E18) F aNH F N 11

U0,

=
NS

==z

N

CN
A mixture of 6-chloro-4,5-dimethyl-pyridazine-3-carbonitrile (D11) (0.120 g, 0.72
mmol), 1-(3,5-difluoro-benzyl)-piperidin-4-ylamine (D5) (0.194 g, 0.86 mmol) and
diisopropylethylamine (0.188 ml, 1.08 mmol) in acetonitrile was stirred at 180 °C for
20 min., under microwave irradiation (Biotage MW-oven), and then again at 180 °C for
additional 30 min. Dichloromethane, water and a saturated solution of sodium
carbonate were then added. The organic phase was separated, filtered over cotton and
evaporated in vacuo. The residue was purified by column chromatography (silica gel;
0-1 % ammonia in methanol (7M) / dichloromethane). The desired fractions were
collected and the solvent evaporated in vacuo to yield E19 (0.108 g, 42%) as a solid.
C1oH1F,Ns requires 357; Found 358 (MH).

'"H NMR (400 MHz, CDCL) 8 1.57 (qd, J=11.58, 3.63 Hz, 2 H), 2.07 (s, 3 H), 2.15 (d,
J=12.65 Hz, 2 H), 2.18 - 2.27 (m, 2 H), 2.41 (s, 3 H), 2.85 (d, /=11.82 Hz, 2 H), 3.49
(s, 2 H), 423 - 439 (m, 1 H), 4.46 (d, J=7.46 Hz, 1 H), 6.69 (tt, J=8.91, 2.28 Hz, 1 H),
6.82 - 6.95 (m, 2 H)
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N 25 CN A m xture of

6-chl or o- pyri dazi ne-3-carbonitrile (D4) (1.32 g, 9.46

wonmises217 (3, 4, 5- trifluoro-benzyl)-piperidi n- AeyERIOOT®63338

(D8) (2.10 g, 8.6 mml ) and _ghisopropyl et hyl am ne

(2.25 m, 12.9 mmol) in acetonitrile (12 m) was

stirred at 120 WD 2008/ 068277 PCT/ EP2007/ 063338 -26 C

for 20 min., under mcrowave irradiation (M estone

MM oven). Dichl oronethane, water and a saturat ed

izol uti on of . sodi unqicar?onate wer e 3% ?Pd The 1 tub
PHARHE Fra?/fe“r°§11°% S M el G ISy 1“&?8‘68?% Yg tubes N
iarMeleuBP Ghappatatus: dEiltchgepaiats waue ifchsdedowitl eltemperature gradient of

Oy T GRSy MRl s A ma BTG T RS ore read

disinn e dligitala display aprsk a{eéfd opwaingdcwsh criperimestali yacaikgentics that are
%ﬁl%o@ﬂ} Qstssaateammtﬁislaﬁs)l@ﬁ@enylhet@&er to yield E18
(2.210 g, 74% as a solid. Cl7HL6F3N5 requires 347,
Found 348 (MH); nmp: 185 C. iH NWR (500 MHz, CDC13) 8
IThe Zo Hoing@dditionl ddamplesi®1(-dE6JEL2. B 4iin], E124)H)/ere dréphred from
%34 2n% gl’le‘] 53‘1'%55’%8%&%% af%efgrdeg??rs%k&@”[iné_El%%ﬁt?,g?y%tosc_zeg@fs similar to
thgsc @legibed ford=@niphesH/, and 3. 6.89 - 7.07 (m 2 H),
7.41 (d, J=9.25 Hz, 1 H). Exanple 19 15
6-[1- (3, 5-Di fl uoro-benzyl)-pi peridin- 4-}INarri noj - 4, 5-di
met hyl - pyri dazi ne- 3; carbonitrile _KNELIQ”F N NH F N
11 N CN A nixturB of N
6- chl oro- 4, 5-di et hyl - pygi dazi nek3-carbonitrile (D)
(0.120 g, 0.72 nmmol), N
1 (1 C 1 haon-—2vy HE- W H ARe AY
L \\J J UIIIUUIU UCIILyI} pﬂpcll},l!l I T \IJ\.}
(0.194|g, O 86 rmol) and M)eltingsopr ‘\},/!)ggltlgl%ll am ne
khpe| M . N acepypl tri| | rregi e | MH+
180 @%1 or 20 m n. under M cr owavie i rFaam@hi on
(Bi ot age n@ghin at 180 C for
addi ti pnal ,:30 chI or omet hanle, water and g
sapyraed son SOd U986 | CyoHIEaN: 320 | 330
PN
PN
E2 j/ 187.44 C17H;sFN5 311 312
PN
F
o
E3 /O/ 209.77 C17H;5CINs 327 328
Cl
" ™,
E4 ;EJ/ 171.84 CisHyoFNs5 325 326
o
E5 Q/ 190.3 C7H;sFNs 311 312
F
o
E6 /©/ 191.62 C1sHN;s 307 308




carbonate were then added. The organi c phase was

separ at ed,

filtered over cotton and
WO a@so682The resi due was purified by col um
chr omat ogr aphy (silica gel;

250 0- 1

evaporated in
PCT/EP2007/063338

% anmmoni a i n

met hanol (7M / dichl oronet hane). The desired
fractions were collected and the sol vent evaporat ed
in vacuo to yield F19 (0. 108 g 42% as a solid
Ci 9H2, F2N5 requires 357 qué]f_in 58 (MH). iH NYR (400
: 3013) 8,1.57 (qd, JF 3. 6¥aolecular H)
]%’é%mlél , @(dz 30 J=f1 i’8’53 2 Fomdals - Eﬂ% MH+
(m 2 —I), 2 41 (s, 3 H) 2. 8%CY d,| J=11.82 Hz, 4
3.49 4.89 (m 1 H, 4.46 (d, J746
Hz, 1 =8.91, 2.28 |Hz, 1 H), 6.82 -
6. 95 ( B/ 068277 PCT/ ER2007/ 063338 -|27 For
a Rdnb me| t Byl pai nt SishlerfeNdet er nddled | 362
in ope | ary tubes on a Metjtler FP62 apparat us.
Melting pdings were neasured with a tenperaturs
gradient of _ 3 or ¢ nute. VBXT mum T enper atfur € Was
300 C. | The i nts| were read 5 froma dijgital
di spl ay and pt ai ned wi t h exlperi nent al
unEe&rt ai nfie comhfy |asseoctatfedlswi tth ##Ml s | 380
anal yt{cal nmnet hod. The fol | owi ng [addi ti onal exanpl es
(El - E6, E& - E12 and E14) were |prepared from| D3 and
t he correspondi ng dehydes or allkyl ati ng agent|s, by
procedures Si 10| t hose descri bed for Exanpl eq
E7 and| E13. ~\N N[N HMting Ml ecul ar
Exgopl ¢ R W M+ | Fogaul & (Cr HrF,NEl 189386 380
C17HL7F2N5 329 30 F E2 [187.44 C17H18FN5 311 312
F
E10 - % 187.3 C19Ha0F3N5 375 376
F F
F
= F
- Py
Ell 125 C19H;7F¢Ns 429 430
F
F
F
F
E12 Fj\(j( 1425 C18H17F4N5 379 380
cl Y
E13 \©/ 151 C17H3sCIN; 327 | 328




F E3 I

wQ 9dospas2C18H21NS 307 308 WO 2008/ 068277
-28 Mel tingyg M
Point MW M+ Fornula (O glé%
361 362 FF F E8 FF 178.6 C18H17F4N5 379 380 E9 F

PCT/ EP2

209. 77 C17H18CIN5 327 328 Cl F / E4 171.84
C18H20FN5 325 326 E5 190.3 C17H18FNS 311 312 EG6

007/ 063338

| ecul ar

le R

PCT/EP2007/063338
Exanp
F / 243.1 CL8HL8F3N5

183 1 M18HIZE4ANS 379 380 EEFEF ELO 187 3 C19H2OE3NS
375 376 FFF FF F/ EMe]iiné25 Cl19H17F6N5 429 430
Molecular
Exal:mgle F FLLLR]_% Point M.Wt | MH+
. Formula
(& 9)
F .
E14 )< - C1sH17CIF5NsO 411 412
F O
Cl
- ,
E15 187.9 C17H17F;N;s 329 330
F
F
F >,
E16 Fj\©/ 170.3 C,sHysF5Ns 361 362
o
F
E17 1514 Ci1sH17F4N;s 379 380
F
o~
E18 Q/ 185 C17H16F3N;s 347 348
F
F

The following Example (E20) was prepared by procedures similar to that described for
Example E19.
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E12 F / 142.5 C18H17F4N5 379 380 F C E13 151
C17H18CINS 327 328 WO 2008/ 068277 PCT/ EP2007/ 063338

wo 2@shbkd2t1 ng Mol ecul ar  Exanple R Point MW MET/EP2007/063338

Formula (C) F E14 F - CI18H17¢4F3N50 411 412 F O Cl
F E15 187.9 C17H17F2N5 329 33 FF FL E16 F 170.3
C18H18F3N5 361 362 F F L F E17 \ ) 151.4 C18H17F4AN5
379 380 F F E18 185 C17H16F3N5 347 348 F F The
foll ow ng Exanpl e (E20) was prepared by procedures
simlar to that described for Exarﬁ)le 5%9. WO

N7

2008/ 068277 PCT/ EPZ@@W\Q@ |
N X R*

H 23
Example RI—% R} R* Molecular M.Wt MH+
Formula
- >,
E19 Me Me C19H21F2N5 357 358
F
- >y
E20 H Me C18H19F2N5 343 344
F

The mass of some compounds was recorded with LCMS (liquid chromatography mass

spectrometry). The method that was used is described below:

The HPLC measurement was performed using a HP 1100 from Agilent Technologies
comprising a pump (quaternary or binary) with degasser, an autosampler, a column
oven, a diode-array detector (DAD) and a column as specified in the respective
methods below. Flow from the column was split to a MS spectrometer. The MS
detector was configured with an electrospray ionization source. Nitrogen was used as
the nebulizer gas. The source temperature was maintained at 140 °C. Data acquisition
was performed with MassLynx-Openlynx software. Reversed phase HPLC was carried
out on an ACE-C18 column (3.0 um, 4.6 x 30 mm) from Advanced Chromatography
Technologies, with a flow rate of 1.5 ml/min, at 40 °C. The gradient conditions used
are: 80% A (0.5 g/l ammonium acetate solution), 10 % B (acetonitrile), 10 % C
(methanol) to 50% B and 50 % C in 6.5 minutes, to 100 % B at 7 minutes and
equilibrated to initial conditions at 7.5 minutes until 9.0 minutes. Injection volume 5 pl.

High-resolution mass spectra (Time of Flight, TOF) were acquired only in positive
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-30 RNN"NCN NR4 H3 Exanple R -
F E19 M Me CI19H21F2N5 357 358 F F
wo 200806847V C18H19F2N5 343 344 5 The nmass of BOIVEP2007/063338

MW MH  Fornul a

R3 R4

conpounds was recorded with LGVS (1iquid

chromat ogr aphy mass

spectronetry).

The neth

Mol ecul ar

od t hat

was used is described bel ow. The HPLC neasurenent was
performed using a HP 1100 from Agi |l ent Technol ogi es
q@rﬂ@e&ml rﬁ@deabwwmmhg Yiin@ 1 0@LEy 731 inbd. ﬂ@éaohdy\mlﬂg a dwell time of 0.1

araRes o

PR RRRIP s &

|
4802 dotmerhE TopBatiqn mgde and the

|cnnd: heltergmci(] Ve Loedimoskdpbhlove whd dw dtanalard filbsteod¢cunsed for the

W@tﬁ%rﬁﬁgsictdg&gti
configured w

M5 spectroneter.
1 an el ectrospray ionization source.
Ni trogen was used as

t he nebul

The M5 dete

_zer gas. The

ctor was

source

BT at Uur € WelS

Jerﬁgﬁﬁﬁﬁg

tenp
was

TEi Tt ar med—at

L h l\ﬁmylmesp)en

C—Data ac

| ynxnvafy war

ui sition
e.

Reve
col u

sSed phase H
m (3Eum 4

CCwWas carried
6 x 3.9 fron

I5 out on an
Advaneed

ACE- C18

Chro
m / m

mat ogr aphy
n, ag190 C

rechnol ogi €s, W
The grash ent co

fth a ffTowra
ndi ti 38 use

e of 1.5

d are: 80

%A (0.5 g/T_amn

pni um acetate so

(acetoni tE20e),

utton), 10

10 % C4.{6ret hano

% B
and 50 %

1) t03B0 % B

Cin 6.5 m nutes,
equilibrated to initia
9.0 mi nutes.

unti |

I njection vol

umre 5 1. 20

Hihg Ho Hassiok whéroivahmseres splet torthe Expmpledf urnivqrg ht ,

R OB SR

S

to 100 %9 B at 7 m nutes and
conditions at 7.5 m nutes

TOF)

etﬁ’(ﬁﬁMtyﬂﬁ%m\A@ %Q@e&l&ﬁﬁ%&%ommle (E1),

|on|zat|on nmode

canni

#ridnidigaotodbengr)-pipegd sl tyksHmRl- mg}d.é}@lna-3méli>qnltﬂler@23¢
@[ -(4s€lordbenzy h e iuaidirl- h@ﬂatnlﬁspﬁﬁﬁiaimbtﬁ%bm&ﬂ@(ES)}(V

L S Tk B G e R e

e.v

0

BOGOLRGRR )

lﬁs[dd(3f-lﬁinortolﬁi®nzj11¢<p[pentdms4-gzhilrnlb0]apyrmilazm5-3 carbonitrile (E5),
6-[1-(4-Methyl-benzyl)-piperidin-4-ylamino]-pyridazine-3-carbonitrile (E6),

6-[1-(4-Trifluoromethyl-benzyl)-piperidin-4-ylamino]-pyridazine-3-carbonitrile (E7),

6-[1-(3-Fluoro-4-trifluoromethyl-benzyl)-piperidin-4-ylamino]-pyridazine-3-

carbonitrile (ES),

6-[1-(4-Fluoro-3-trifluoromethyl-benzyl)-piperidin-4-ylamino]-pyridazine-3-

carbonitrile (E9),

6-[1-(4-Methyl-3-trifluoromethyl-benzyl)-piperidin-4-ylamino]-pyridazine-3-

carbonitrile (E10),

6-[1-(3,5-Bis-trifluoromethyl-benzyl)-piperidin-4-ylamino]-pyridazine-3-carbonitrile

(E11),

6-[1-(2-Fluoro-5-trifluoromethyl-benzyl)-piperidin-4-ylamino]-pyridazine-3-

carbonitrile (E12),

6-[1-(3-Chloro-benzyl)-piperidin-4-ylamino]-pyridazine-3-carbonitrile (E13),

6-[1-(3-Chloro-4-trifluoromethoxy-benzyl)-piperidin-4-ylamino]-pyridazine-3-

carbonitrile (E14),

6-[1-(3,5-Difluoro-benzyl)-piperidin-4-ylamino]-pyridazine-3-carbonitrile (E15),

6-[1-(3-Trifluoromethyl-benzyl)-piperidin-4-ylamino]-pyridazine-3-carbonitrile (E16),
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Exanple Rt (m nutes) (M+) E14 4.89 412 E19 4.33 358
E20 4.10 344 The followi ng chem cal nanes refer to the

wez@spbe7Nunber s PCT/EP2007/063338

6-[1-(3,4-Di fluoro-benzyl)-piperidin-4-ylam no] - pyri da
zi ne-3-carbonitrile (E),
6-[ 1- (4- Fl uor o- benzyl ) - pi peri di n-4-yl am no] - pyri dazi ne
-3-carbonitrile (E2), 10
&~ [11(3(14@&9{@&@@6&%@145&@?19@5 eid -y ly@iihine] pyadazaazi- ne

rb ile (E3),
éa‘[bfntt%fggrbmo 4- et hyl - benzyl ) - pi peri di n-4-yl ami no] - p
)6r-[le|(é§z4 ndriBuos-banai b)pipegid{i=4yamino |-pyridazine-3-carbonitrile (E18),

1g(%on| 7 %eng'@%/lbgmﬁhﬂe};lhﬂiﬂa] 43Rty RYLifagl ne

@a{bl?n(tmleWEﬂ?i)ylancbenzyl ) - pi peri di n- 4-yl ami no] - pyri dazi ne

IC@EﬁDMJd’rd)Jbgnz(yﬁ@l eridin-4-ylamino]-4-methyl- pyrldazme 3-carbonitrile

6 Lb Tri fl uordmet hyl - benzyl ) - pi peri di n-4-yl am no] - p
)(]5 azi ne-3-carbonitrile (E7), 15

6-[1-(3-Fluoro-4-trifluoronethyl-benzyl)-piperidin-4-y

| am no] - pyri dazi ne-3- carbonitrile (E8), 6-]
Phirndeologyo- 3-tri f | uor onet hyl - benzyl ) - pi peri di n-4-yl am
i noj a\glrl dazi ne-3- carbonitrile (E9), 6-]
Tu prroindinp affiniiytfoubumaebRy rechiptav y| ) - pi perl d| n- 4-yl ami
no] pyri dazi ne-3- 20 carbonitrile (E 10),

Frozgnsmpmbranes (of Jrseas: RppariesZ)R) rfﬁep%t@mﬁemte«}@IﬂOn@lls were
1RV ddd BieNE h3neBEMY tidihg @n (IEalDurraR-T25 hornogenlser and diluted in

bl ERbObRAR S SN et e RO £ Y 8 5 mu

@edptet{(xaiyChldpuseedo@nghl 7.7 piviske rH ) no dary hppropradte gy dtethazoneentration

PRI B ol o Al o, Refioliend [WliSpigerpns, (VEN.
shenfic W‘ﬂw@ammecgnmmé} mani dihit¢de if @3y, buffer at a concentration of
%r%%olgﬁ c%re‘bgggd Félﬁ@hé?iﬁﬂ 7(54) YapiaRek Hiin-s6- vl &ndifel 1Y 1é 98 DMSO

nitri
soptiol Butpelamol 61G n@?%lyﬁnaé SRBSANYTAYRPePT GATRROMNG [of MtARSTL fyas then
){ﬁdu@atéti 80 Bk, F7R)ivikH 4@ Efdﬁhe M2 Q¢8RS olution. Membrane-

PCT/ ﬁgﬂso\ggﬁs f*ﬁ%qf?fﬁ%%% hyt Bske Filisrpatei Bpmyesiery ogiy GF/B

|[hn]iltq:1plata§.andrvmsﬁed with ieerddld iTris-HE ) fer (50 mM; pH 7. 7 6 x 0.5 ml).

@'élke]rs (}v%re alﬁ)v&;r dI tg ldfff)?r'oge% scp%mﬁ{l&g ﬂﬂld%nﬁlc%mltﬂ%] 1npdy"fopcount

ne- 3= Carb
seipgllgian WumtﬂroP@émt%e) sn@p isrhiaginA-and tompetiggn binglingi ersves were
RylcuRYdd 8% 91813 software (Insightful).

Example pICso
D2 5.53
El 5.39
E2 5.49
E3 5.98
E4 6.39
E5 5.22
E6 6.02
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5 carbonitrile (E19), and 6-]
1-(3,5-Di fl uoro-benzyl) - pi peridi n-4-yl am no] - 4- net hyl -
w@yoosdezine- 3- carbonitrile (E20). Phar macol ogpcT/E82007063338
vitro binding affinity for hDgpn D2L receptor Frozen
menbr anes of human Dopam ne L receptor-transfected
CHO cells were thawed, briefly honbgeni sed using an
U tra-Turrax T25 hopogeni ser and diluted in Tris-HCL
as<%% buffer p tarnrng NaCl, CaCl2, MyCl2, KCl (50,
12p,2%3m B respectively, adjusted to pH 7.7
mrl% HCl) to Qg appropriate protein concentration 15
opti—m-se ofr—specific and non-specific binding.
Radi-ql i gand gH&Spiperone (NEN, specific activity -70
G el )—was u:.ute in assay buffer at a
conﬁgntrationéq 2| nmoUL. Prepared radioligand (50
) —ﬁﬂﬁﬁﬁ}ﬁM h—56— of either the 10 % DVMSO control
But aghamol ( 9 § moU final concentration), or
compotmd—of—nterest, was then incubated (30 mn, 37
O |whih 400 gk sof the prepared nmenbrane sol ution.
Membrame 20 —pound—=activity was filtered through a
Paclkapd Filtesngte harvester onto GF/ B
Unifitterptares and] washed with ice-cold Tris-HCL
buf ke (50 mMb4pH 7 7; 6 x 0.5 mM). Filters were
al [lowed To dfy before adding scintillation fluid and
COUmt¥Ng i n a<Fopcount scintillation counter.
Percentage specific| bound and conpetition binding
cur ¥eés were | 8dRcul pted using S-Plus software
(Imsightful)] 25 Expnple 1C50 D2 5.53 E 5.39 E2
5. 4816E3 5.985.864 6/ 39 E5 5.22 E6 6.02 WD
2008/ 068277 PCT/ EP2pP07/ 063338 -33- Exanple ICso

E17 5.52
E18 5.24
E19 5.74
E20 5.21

Fast dissociation

Compounds showing an ICsq less than 10 UM 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.
Compounds at a concentration of 4 times their ICsy were first incubated for one hour
with human D2L receptor cell membranes in a volume of 2 ml at 25°C, then filtered
over glass-fibre filter under suction using a 40 well multividor. Immediately after, the
vacuum was released. 0.4 ml of pre-warmed buffer (25°C) containing 1 nM
[H]spiperone was added on the filter for 5 minutes. The incubation was stopped by
initiating the vacuum and immediate rinsing with 2 x 5 ml of ice-cold buffer. The filter-
bound radioactivity was measured in a liquid scintillation spectrometer. The principle
of the assay is based on the assumption that the faster a compound dissociates from the
D2 receptor, the faster ["H]spiperone binds to the D2 receptor. For example, when D2
receptors are incubated with clozapine at the concentration of 1850 nM (4 x ICsg),
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E7 <5 E8 5.12 E9 5.17 EIO5.19 EI <5 E12 5.20
E13 5.49 E14 <5 E15 5.18 E16 5.85 E17 5.52 E18

w6 2@48/068219 5. 74 E20 5.21 Fast dissociati on CeOperds063338

showing an 1C50 I ess than 10 Mwere tested in an

i ndirect assay adapted froma nethod published by
Josee E. Leysen and Walter Gonmeren, Journal of 5
Recept or Research, 1984, 4(7), 817-845, to evaluate

trhegjspipt@he bﬁfdlﬁﬁ BQaivalehof. 6(QD(DTB{Obfliﬂ§t0@él bnding capacity (measured

T CPRR el adienaumin iheeliohn BEE Swhi Hgubgigr with other

rmetipsyahetecs) {Hspipdrome bintling vdricatbeP&&n 2hend 501 YeSade clozapine
Q}y{s‘ rlncgh%%ism eka{ ﬁglfaltlhﬁ ?L'in Lﬂ%bge%rco%fﬁ)ﬁlh&)pwgt%' c'agsﬂer%&) g hlssomatmg

] eateanis. 4 tHeyoweysr élwm i f et of i@it,gr éhﬁﬁt glogampge.  All
Toni¥bdtlisl3l S R RRIRARS di@s%cﬁﬁgﬁgat@rfasttéﬁhiﬂ 1Habf Elegap'ine ie. > 50

nutes. The i ncubati on was
&cuum and i medi ate rinsin
buffer. The filter- bound r

stopped by initiating the
gwth 2 x5m of ice-cold
adi oactivity was neasured

in a ||r*||||r*| Cr‘lhflllﬂflf\hc
\4

of |t h&xamgpdy | Solldissdiadiont h

ectroneter. The principle
e assunption that the

faster a conppund di ssoci at
the fEBter [3H spi per o8®%bi

es fromthe D2 receptor,
nds to the D2 receptor. For

exanpl e, when|D2 15 recepto
cl ozapi ne at the concef2%at

r's are i ncubated with
on of 1850 nM (4 x |Cso),

WD[2008/ 06827y PCT/ EP2007/ 0

bi ndiExg i s equi val ent 84%60}

63338 -34 [ 3H] spi perone
70 % of its total binding

capacity (neasured 1n absence of drug) after 5 mn
in¢ul®ition on|filter939¥%n | ncubated with ot her
anti psychotic$, [3H| spi perone binding varies between
20 |ar€B 50 % Hi nce cRaiapi ne

El5 93.50%

El6 79.50%

E17 73%

E18 95%

E19 83.66%

Inhibition of the Apomorphine induced agitation test in rats

Male Wiga Wistar rats (180-280 g) were administered test compound (sc:
subcutaneously; po: orally; n = 3 per dose; dose = 0.16, 0.63 and 2.5 mg/kg) or solvent
and then challenged with apomorphine (1.0 mg/kg, 1.v.) at 30 min. The effects of the
test compound on the behavioral changes were evaluated according to all-or-none
criteria based on the distribution of results in a large series of control data obtained in

solvent-pretreated rats.

Apomorphine (1.0 mg/kg, i.v.)-induced agitation, stereotypy (compulsive sniffing,
licking, chewing), was scored every 5 min over the first hour after injection of
apomorphine. The score system was: (3) pronounced, (2) moderate, (1) slight, and (0)
absent. Criteria for drug-induced inhibition of agitation: fewer than 6 scores of 3
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dr ug2i nduced| 96Bi bi ti on0.63 agitation: fewer than 6
scores of 3 WD 2008/ 068277 PCT/ HP2007/ 063338 -35
(0] E8% fal se|Positives, n = 2966), fewer than 6 scores
of |[> 2 (0.0 fal se positives) or fewer than 7 scores
of |54 1 (0. 0048l se pokitives). [The table bel ow gi ves
the | owest active dose at which 3 out of 3 rats
t esf8d met ohédof the kriteria flor drug-i nduced
[ nhﬁ%' tion ofz%gl tatiopn. 5

E7 0.63 2.5

E8 2.5 2.5

E9 2.5

E10 >2.5

E12 >2.5

E13 2.5

El5 0.63 1.25

E16 0.63 0.63

E17 0.63 1.25

E18 0.63 1.25

E19 0.63 2.5

E20 2.5
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Exanpl e sc Dose po Dose nmg/kg m/k D2 2.5 El 2.5 E2
0.63 0.63 E3 0.63 E4 0.16 E5 2.5 E6 2.5 E7 0.63

wQa208/068872.5 2.5 E9 2.5 EIO >2.5 E12 >2.5 BEBCI/EPIH07/063338

E15 0.63 1.25 E16 0.63 0.63 3£17 0.63 1.25 EI18 0.63
1.25 E19 0.63 2.5 E20 2.5 WO 2008/ 068277

PCT/ EP2007/ 063338 -36- Clainms 1. A conpound of
formula (1) RCN RNa NR4 R23 5 (lI) or a
hakdyaceut i cal |y acceptable salt or sol vate thereof,
or a stereoisoneric form

1. A compound of formula (I)

@
or a pharmaceutically acceptable salt or solvate thereof, or a stereoisomeric form
thereof, wherein
R is hydrogen or Cialkyl;
R' is phenyl; phenyl substituted with 1, 2 or 3 substituents each independently
selected from the group consisting of hydrogen, halo, cyano, C4alkyl,
Cialkyloxy, perfluoroCi4alkyl, and trifluoromethoxy; thienyl; thienyl
substituted with 1 or 2 substituents selected from the group consisting of halo and
Ciaalkyl; Cyaalkyl; C;4alkyl substituted with hydroxyl, Cs.scycloalkyl or
Cscycloalkenyl; Csscycloalkyl; or Csscycloalkenyl;
R” is hydrogen or C;alkyl;
R’ and R* cach independently are hydrogen, C)4alkyl or halo, or R* and R*
together form a 5-, 6- or 7-membered carbocyclic ring or a 5-, 6- or 7-membered

heterocyclic ring comprising at least one oxygen, nitrogen or sulfur atom.
2. A compound according to claim 1 wherein R, R and R* are hydrogen.
3. A compound according to claim 1 wherein R” is hydrogen or methyl.

4. A compound according to claim 1 wherein R'is 3,5-difluorophenyl, 3,4,5-
trifluorophenyl, 3-trifluoromethylphenyl, 3-fluoro-5-trifluoromethylphenyl or 3-
fluoro-4-methylphenyl.

5. A compound according to claim 1 wherein the compound is selected from the
group consisting of
6-[1-(3,5-Difluoro-benzyl)-piperidin-4-ylamino]-pyridazine-3-carbonitrile,
6-[1-(3-Trifluoromethyl-benzyl)-piperidin-4-ylamino]-pyridazine-3-carbonitrile,
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t hereof, wherein 10 Ris hydrogen or G _6alkyl; R 1is
phenyl ; phenyl substituted with 1, 2 or 3 substituents

weaws/ossedependent |y  sel ected fromthe group CPOFEBIG0T@63338

of hydrogen, halo, cyan, G _4g kyl, G _4al kyl oxy,

perfluoroC _4al kyl, and trifluoronethoxy; thienyl;

thienyl substituted with 1 or 2 substituents sel ected

fromthe group consisting of halo and 15 C _4al kyl ;

G %aﬂ1k(%BLFluﬁo_ﬂﬁiﬂib()'rorﬁétbﬁltﬂ)dntz!%'lg-@1erfEih1-m-¥1¢HhﬁiW]-pyridazine-3-

kyI or _rcycloal kenyl ; C3_8cycl oal kyl ;

gr val kenyl; R2 is hydrogen or C _6al kyl; R3

and 6H4 - (édcﬁTlruﬁldemelvmheyﬂth}pealdm h-wwrmgehpyr(dazmaBkgdrbmtrﬂe and

h B3R08GR T, o G B g

20 heterocyclic ring conprising at Ieast one oxygen,

Y. t OgRAMMEe R hf wm@sﬁmn c%mfﬁ P d e@%ﬂ&@fﬂ%gmteoamount of a
are hydrogen. .

claiml mhere
comseERaURELES gpﬂ%“ﬁg im1l wherein R2 is hydrogen

or methyl. 25 4, A conpound according toclaiml

U bRy eftacd ih et thIPRE I t DS
3-fluoro-5-trifluoronethyl phenyl or 3-

fd U Qotﬂeﬂﬁpgl%élﬁigt Wih-cladll P rﬁsé:a% g 3@?8@6 ding to

claim1l e compound I's se ect romthe
group consisting of 6-]

b (3 A QOJfgithﬂtﬁp hO-deBR&Y n vRimeT ifgd Qs ay laamedivlne P! thd dZdafinent or
e- car noni

1- ( BIHEPFTE a%hén@f% s YPRIBPH S arioEey st Techys disorder,

dazideksidneladib@ded, birikpsydidbt20NSA68 2 aked psychotic disorder, psychotic

PCT /éi%EFcPeQ Zi{lg 203@?%@11%&&%1 c01i1d1‘Be i uPﬁtance -induc I‘Il)SyCh)%ic disorder,

uor o- uor one I peri
| n o]psmhoh@] alrsomder not crhdyeyisct spe{:léied psychosis a55001ated with dementia;

6- [ Jmﬁ@b &ep’i‘es-gf\)ef dlk&ﬂ& g?ﬁﬁylln)c BisDRLs qﬂréhlétlsﬁluglndﬁ‘ﬁhoﬂé’ Wisorder,

I daz] 3-carbonit
4- meEPREPSI e fisgAdy L mtwélnrﬁﬂsn Sae%}ﬁ%fin%?l%wsgrf&% Réroardh disorder,
bonickElbthgmic disbrdef HPAENBEEUE ﬂcﬂbﬂf&%@i‘sp&dlﬁéﬁ mood disorder due

O g s A A LS50 RS SRR 8L Brood dsorder
def inoedotherwaseaispedifidr gusealasd a amadtiyc idmerder,1 @bsessive-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; 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; trichotillomania.

10. A process of preparing a compound of Formula (I)
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8. A compound as defined in claim7 for use as an
anti psychotic. 9. A conpound as defined in claim7 for

wos@sass2ar nedi cine in the treatnent or prevenPCDRPBINT063338

schi zophr eni a, schizophrenifp§§1disorder,

schi zoaf fective disorder, 15 del usional disorder,
brief psychotic disorder, shared psychotic disorder,
psychoti c disorder due to a general nedical condition,
subst ance-i nduced psyéﬁotic di sorder, psychotic

di sorder not otherw selspesified; chogi s associ at ed
with denmentia; majhr d ' der, dysthymc
di sorder, prenenstrual dyspharic dgr, depr essi ve
di sorder not otherw se spexifi&d, Bipolfar | disorder,
bi polar 11 disorder, 20 cycl ot gym Gadi sorder, bi pol ar
di sorder not otherw se specified, npod disorder due

to a general nedical condition, substance-induced nood
di sQufifLin RTRO 10 SOLARIInCAN cIRfDE! WnfRisiRakE bkp ot
general i zed anxi ety disorder, obsessive-conpul sive

di sorder, panic disorder, acute stress disorder,
DOSt(a)tI%@dﬂﬁgtahQnt%frﬁ&ﬁﬁe df Berglas (1) mental retardation;
pervasi ve devel opmental disorders; attention deficit

di sorders, 25 attention-deficit/hyperactivity

di sorder, disruptive behaviour disorders; personality
di sorder of the paranoi pe, ps ity disorder of
the schizoid type, pé? onality diq rder of the

schi zotypi cal type; tiec_disQrd , Aourette's
syndrone; substance depéndeffce; JSubstance abuse;
substance withdrawal ; trichoirfl | ggtania. 30 10. A
process of preparing a conpound of Forrmula (1) WO
2008/ 068277 PCT/ EP2007/063338 -38- RCN R Na N R4

R2 3 wherein R R - R4 are qﬂ)defined inclaiml,
conprising the step of 5 (a) reacting an internedi ate
of Formula (I11) , HNN NOCN NR4I R2 R3 10 (I1)
wheveicrcilRR - - are ansicieéd medldim t) aith 4y imietrhediate of formula

I nt %lr@(@b’jhe \QJLetfeofgrgﬁldaRl are as defined in claim 1, in the presence of a

reducing agent and an acid catalyst, in a reaction inert solvent; or

(b) reacting an intermediate of Formula (VII)

N _N CN
Cl N R*
RS
(VID)

wherein R® and R* are as defined in claim 1, with an intermediate of Formula
(VII)



R-C(=0-R where Rand R are as defined in claim1l

in the presence of a reducing agent and an acid
w@adosloy®Rt7 in a reaction inert solvent; or 15 PpOI/EP2007/063338

reacting an internediate of Fesgnula (VII) NCN C R4

R3 20 (M) wherein R3 and R4 are as defined in

claiml1l, with an internediate of Formula (VIII) 25 WO

2008/ 068277 PCT/ EP2007/ 063338 -39- RRNa N ,H R2

(M11) 5 wherein R R and R2 are as is as defined in

claim1, in the presence ahase in a reaction
i nert solvent. R N
_H
N

(VII)

wherein R, R' and R* are as is as defined in claim 1, in the presence of a base in a

reaction inert solvent.



