WO 2011/ 051342PCT/ EP2010/ 066264 1 - | M DAZ( 1, 2- 1APYRI DAZI NE DERI VATI VES
AND THEI R USE AS PDE10 INH BI TORS Field of the Invention 5The present

i nvent i onwoebat®siseo novel imdazo[1, 2-b]pyridazine der ipcatirr@s/ovdrseh are

i nhibitors of the phosphodi esterase 10 enzyne (PDE10) and which are useful
for the treatnent or prevention of neurological, psychiatric and netabolic
di sorders in which the PDE1O enzyne is involved. The invention is also
directed to pharnaceutical conpositions conprising such conpounds, to
processes to prepare such conpounds 10 and conpositions, to the use of such
conmpounds or IMBRAZEY ¢ 1260 [P RIAVAPDSE DIEREY ATIVES ANID AR UISEoAS Pdaldnent of
neurol ogi cal, psychiatric and nmet abp\j¢gfifGRgder s and di seases

Description of the Invention 15 Background of the Invention

Phosphodi esterases (PDEs) are a famly of enzynes encoded by 21 genes and
subdi vi ded Figfdoflthe ¥hednitidat fam lies according to structural and functiona
properties. The enzynes net abo icaII inactivate wd occurring

P acels ui ar | sebdcat senging dass g ndy anidrs g ol i BéHiat o
(CAWP) and Bhich‘areciyibibitorsgif aireostiosghaditestepaso 0 aapyrat @IHEEYRhd whidsare tvaul
messengers | at ' kg r | g

or o i1 anmial by 8t el Keksiloiclll 38 Rl BuRE BREERL WG B0
nmuscl e contwhich tlerPDE Ehenrymg, is mvbfvedeThq avéngion 1&@1apdm@t@1 tol fihpueneeiadad ,

gl ycogenol y&in?posﬁ‘ﬂﬁs & ARA&SI ou cﬂeﬁb ﬁ@cetsggssto ?YG @fétéug@Eé@]gblﬁlfcis protein
ki nase A (PKA) and protein kinase KG," whi ch purn late a
wi de vaid et%}ld&p%w%% ﬁ%\th@wi: HEWQ&CH@PW%% phﬁma@wtfcak%%osams Bn
channel s t hit preghtiicil & tidattd bbb @olRits], phrbiead aidempapsiasdisdricid@bd ons,

this includes the activation of cAMP and cGWP- dependent kinases and
subsequent %ﬁ%@ﬁhorylatlon of proteins involved in acute regulation of
synaptic transm ssion as well as in neuronal differentiation and survival.
Intracel lul ar concentrations of cAMP and cGW are strictly regulated by the
rate of 30 Dessgiptiohefitke Inyentioh ases and by the rate of degradati on by PDEs.
PDEs are hydrol ases that inactivate cAMP and cGW by catal ytic hydrolysis
of the ¥ - Backerayadef thedpygntignt he i nactive 5' nnnophosphate (Schene A. W
2011/051342PCT/EP2010/066264 2 Scherme A - CAWP X = NH

'~ AVP/ GWP cGWP X hosplpdispterasep(IAAEY) e %é%méy %ffengme% ?%Péedslaéf g?l@ﬁ@g}d t he
PDE fam | i esibé@ilcdentdi Mi dgthct Abhdliésucesrdiigaupauctual arlitEﬁmédid?rawﬁ@blftie@ PDEs,

whi ch i ncl ude PDE4 5sel e DE5 and 9;
and 1 1)t ot s R ol SRS A oS R e IR SRR T % 1
Fur t her nor epeRPiEEsEraBeS eypliesdadside foppentspladte (cAMP parghBuif-cydie gungesmies m

i ncl udi t @@ﬁgu r re may
pl ay di er%ﬁtcﬁ)ﬁlﬁ%}gﬁ% iC ??%ﬁg%ﬁ?ﬁessgn b @%ﬁ%@%h@@ﬁ f%lgs F{agtl vel y
PDE f ani | i SRYOBRSSCBOINg y}mgo ramgtﬁnasneélawwmuahon W@r?&ﬁ@&ﬂp% chanelity,
fewer side ghésl sus@k ch@tdition, learnl &fﬂf&lﬁ@t\f&{ Yp&tof ApBP&LIeSt er ase 10A
( PDE10A) was, reported |argi999 lﬂ‘h ]}E Eqr!lown PDE famiLies 10 has
the nost re&¥FIEERRYSIHi B Wt ﬁYg‘Pl S pY adbpton 8 r)‘?tqnh ‘tnﬁ%? rain and
testes. In ameeA)tnhalpmoteﬁmEim&Grmm})amﬂucmrlﬁttmnrphammomlghIaywﬂe(pmageﬁ in a
T8 Or | t2¥5 Ofsu%')g3 {as[%&%gﬁnig%g;%&{n t §R fac¥0 ch(lnnet'\%t)nattregulgte 1nnuqudable

di stribution o rain, S®I ncreas
phar macol ogihyalolagheat saspenses. dn inowrons, mms @m:ﬂte?@s thepetiwtianalf cAMP and cGMP-

dependent kinases and subsequent phosphorylation of proteins involved in acute

regulation of synaptic transmission as well as in neuronal differentiation and survival.

Intracellular concentrations of cAMP and ¢cGMP are strictly regulated by the rate of
30  biosynthesis by cyclases and by the rate of degradation by PDEs. PDEs are hydrolases

that inactivate cAMP and cGMP by catalytic hydrolysis of the 3’-ester bond, forming

the inactive 5’-monophosphate (Scheme A).



use of PDE1OA inhibitors for treating neurol ogical and psychiatric

di sorders |ike schizophrenia. In the basal ganglia, MSNs constitute the
maj or si twoforymsexepti on and 20 integration of cortical pgirmranmies2gi c and
m dbrai n dopam nergic i nput, and form key- out put pat hways that help

di scrimnate and act on relevant and irrelevant cognitive and notor
patterns. MSNs are GABAergi c projection neurons evenly distributed between
two distinct pathways. Striatonigral MSNs (in the direct pathway) express
the D1 dopam ne 25receptor and neuropeptides dynorphin and substance P;
striatopallidal MSNs (in the indirect p&StlemmeyA express the D2 dopami ne
receptors and neuropeptide enkeghalln D1 dopam ne receptors ate positively
coupl ed to cAMP production, whi D2 dopam ne receptors are ne atlvely
coupl ed to cAMP production./ ‘e pat hways affect the WD(

2011/ 051342PCT/ EP2010/ 06626 onqgmtratlon o extrace @ﬂ\gopanlne
and nodul at e not or and beh@Vi ou aI_Lesanses+.P nhi Bidors” and

schi zophreni a i!'to the pragomgant Ioggllsat of PDE1O in
MBNs, the majority 0#?5kﬁseaQﬂh on PDE10 inhibitors hag focgsed on
preclinical nodels of gpsychosis. On the basis of studies perfornmed on
knockout mce, the effects of PDELO inhibition on striatal gene expression
have been conpared tocAMEXeNe¥rd! i nduced by a D1 agoni 3tAMEAeME D2

ant agoni st. Schi zophr €Az 7502 s8¥¥ere and chronic nental illness that
affects approximately 101 % of the population. Cinical synptons are

appar ent re|at'V©thﬁ&&s%fhﬂmhh&% aﬁﬁ&, @&JyDE@BﬁHkEQmﬂMJ&Qﬂe@@RB%§E@nce or
early adul thood.  The SKﬁPtonB of sc iz p renia are ﬁgPS divided into

t hose descrBee: AdhgeaMb-snscificfEwmirhiasivde PRE 6 od@l i EME-and
di sor garnsi segldctiosigiygnea PHBEShRY®; bed 8) tieddlad sastraeda Ey @DRhD ahd Bwl ude

soci al w thdr i mnished affection, poverty of speech and the
inability t%e@ma%Pngggpaépleasure In addition, schizophrenic patients

suffer from cog f S i nory. The
aeti ol ogy of thqh%hggggg PBEE ﬁ:$¥ﬁ£%%{hﬁ&%ﬁh?gqgﬁ%%ﬁﬂ%t&ﬂ) ’@fgﬁsnltter
actions ham@dbé@gthy@@mﬁb@ﬂwawSwﬁemmﬂ@ﬁ¢ﬁmﬂﬂﬂéEgyﬁp@ﬁhgfﬁﬁe§@Nm#0phren|a

The dopam ngfgicht fsm%tl §dl$uﬂc%oﬁ§‘@omﬁ)hn@§ﬂ1§ﬂnﬁﬁaﬂ%bg§tﬁ\%ﬁ)r PRI GRIIREQPOSES
that hyperactivity “of ?panlne transmssion Is res ons for the positive

20 sywplltoonsls%gé%eﬁwa isplaeparasinT ?raee%llataicaw% fewer Sldbe | étse‘PIfli’Q’f]%tcy of i
25 dopam ne-r eceltio o RRAIATaHO kTG | e RELD AT Forroated 1983 Bhot | cs

such as hal dpieilddnotwa$Dihfanali¢se PDE D haeftiendss rastricsdd disttibhitigewih aighr essi on.
I nhi bition gjﬁfpgﬁg gﬂﬁ?h [} ?&n bserved to produce alterations in
sim

striatal gene expres o those exerted by hal operidol.

Atypi cal anti psyﬁhﬁébﬁ%& PEH'@A rBFem{ﬁJe"ﬁ?%q%p%: Qftesstd HRLH ?Jgﬁrgﬁo@nd

pal i peri done display | ower tra verse effects and

tardi veld dyswlﬁélsMadlagb%anhbgwﬁ ﬂMSh]éhtTéﬂsa}HEquedH@}ﬂb’étﬁ% HPREpinghe
bl ockade. HawRY®/gcthBewah iit§ u&iréals&d ﬁhaﬁ‘ﬁi@@bl& calenelaoRringivdl indithichayohatihics

with | owner Sld r es. beyond, 30. d ne D2 receptor
v over e R B0 o BRR EwRIo R PRSI s 1Y oduce

cat al epsy, deuizophbhiarently to that observed Wi th current antipsychotics,
such as hal operidol, attributed to activation of both direct and indirect
pat hway neur ons lnrthe hasabganighie. SNs wonspioute (51800 HCTO ERROLBNCEE264 4 -

PDE10 ixphi bih’ée%Fa%oH%‘f chPR 3l %ﬁaﬁlaﬁ@& gﬁ&ﬁlllcﬁghlﬁ%llo ﬂﬁﬁlfefé@l@hmah@forﬁﬂ(eé/hat of
t he atypical antipsychotics

acki non-ta rel ated, si
ef fect s t harutaioatryean ik bep \91@6“0(]11%%@ %fhga% QR FEnYany T&ggﬁeﬂeézsmecogmtwe and
anti psychotme®r pitdrhiough EPS-1i ke side effects are observed at relatively
| ow doses, they are relatively mld. 5Since PDE1O inhibitors can be used to
rai se level s of NISMR aanGABItergiGR)justionineunabk bserﬂjf\aistrﬁ»uperdécmVédmawBDElo

f
P it or o G REBMGuRRY SRR pRALMSUIRGL R 05 ARRE) S8 e P dyne
vari et y25of r@@ﬁrpmrtandrn@unommms dgnqrhlemtaaéaubsgmg P striatopealhidalsMBNe (mdh@u tions
described hgpgif patfh%%)?é%mk €he EP&ﬁiathe fé@@ptbﬂ%ﬂh h&&ﬁ&ﬁﬂ@%ﬁkeﬁﬁhﬁ?% es,

bi pol ar 10di sor der sessi ve, coppul sjve di'sgrder and palj
dopamine receptors are positively coupled to cAMP production, while D, dopamine

receptors are negatively coupled to cAMP production. These pathways affect the



WD 2004/ 087710 (Pharmaci a and Upj ohn Conpany) discloses N-(1-

et hyl propyl) - 7- (6- net hoxy- 2- net hyl - 3- pyri di nyl) - 2, 6-di net hyl - pyrrol o[ 1, 2-
b] pyri dazwo-24t1z05133¢ and PCT/EP2010/066264

7- (6- met hoxy- 2- et hyl - 3- pyri di nyl) - 2, 6-§ net hyl - N- ( 1-

met hyl propyl ) - pyrrol o[ 1, 2- b] pyri dazi n-4-am ne as CRF receptor antagonists,
WO 152006/ 102194 (Eli Lilly and Conpany) discloses

i mdazo[ 1, 2-b] pyri dazi nes bearing a 5- nmenbered aromatic ring at the 3
position and a linear alkyl substituent at the 8-position as CRF1l receptor
ant agoni st seonTeRiragRIE of exteqeedelahdepaperaangdane didate enoder andhebasiionrel t ar get for
depressi on, cgippk&ty, cerebrovascul ar disorders, irritable bowel syndrone
and congesti ve heart failure, but not for schi zophreni a. 20There is still a

great need PDEI@%&@@Y@M&&%})W@@M es with pharnmacol ogical profile simlar
to that of the atypical antipsychotics, with | ow extrapyram dal synptom

liability. It isDudh® thbpedbmifant lmealmaasmaf PDEVE it MGINs} the piiagotitgi@fnovel

compounds et FRELO R AR e TG, BLERFIL GOMROYIIS LR contrally

active, "poten conpounds S Icacy in pre ¢Fiiical  behavi or

chal I enge model soj %e%k&%f%ﬁﬁi@@ﬁ@fh%eﬁadnhﬁx%ﬁkdﬂt n‘ﬁ@&% 'tlli’efsé’f‘?&?stdffﬁ%@f@p' ay

simlar pOSI tive responses, such as In e reversa i ne-i nduced

st er eot ypy AhWitisHencyBatrldcRe cxmemjar g deen W%@dﬁ@ﬁﬁ@ﬁﬁs mﬁweéd%ym s.

Addi ti onal INCI% asenbhvgom@pounds reverse the hypo | oconotion effects
exerted by 5 3390, a D1 receptor antagonist. Thus, the present conmpounds

?aD}Z/) aﬁt 30as dom hrenchik @tste @f&ﬁ{tﬁ@mle?«wgtmnﬂe@gthat RS Hhralenatiyn ertgl c

y er rev no.S es 0 0 ypoactivity.
Descr i g ont 6 t‘tth%p?m@% RcA RO o bR AR T e iy Bharb 1 o
conpounds rmmrgglglaﬁﬁﬂl@ adasimcbncteameaﬂyhdwlﬂto;bd B pdommaﬁ@hmdphﬂaaman@ t he
Formula (1) / P and
the. st or eof SYRS, SR IEY IS HAL sLoTbEREThARRE ﬁaclu%mgphaﬂugﬁﬁnﬁ‘% &eylﬁiﬁ%f‘ T
optional ly @&mg@mmdttéwmw mdrhossgeferredio asgildggtive, whucfhl ipelneerect

G _4al kyl OX\)hthérQ\tvﬁlaBﬂﬁhBHé’d e?f'fﬁéltlon CHOVH%RF $ eggh bRt Y HBARP to Q\ 141@111&)"
trifluoroneth G 4a|k : 1I0R3 is (:}i)'e chloro

G _4al Ky | R?ffsm%&% ef%étﬂcrwc 1%}pht%11%z%tk?m§asv quom’@f)glingw%ld%ﬁcﬂérsue afrenber ed
het er ocycl | ignpairbd asaities bed nfeh@)my tIe a@ﬁ@lugy Gﬁﬂl‘élcﬁdehwls ofill pmtﬂodsrmyht,

pyri m di nyl rl dazin b xaz zol m daz
oyt azolyl esltm BRI LBl b R Aot YR R BB RERA o |
hydr ogen, Gich#aphighia. The ddpaonoareichyp@bedalsione mdsydﬂﬂxgo(ﬁslddlaﬂkwhich
d'f'UOVOCy tiyftY B F ARARNE & b yt‘ﬁ itf¥d -
1. aal kyl oy PogE ?LVF%*"@C ly %’ &y ?@é i P Sas et g B
C3_8cy Ooal RPE M@ S@Wedw schizpBEsped RAICRPl O 4al kyl |
C _6al kyl oxyG K 20 tefrahydr an pyridi nyl net
a0 P2 or20 Rl SN SN ST DI IS Mo 0
R7 and R7a iah#iteheD, dogtepias d&pﬂoys hydWecagé Rhrodic Aimidairkydn, ofantipaiheotidsoget her
25with N CallcR s ﬁal&@&id%?hasoghaﬁl%{e%tlica ef(feac)ts 01{ sq}iat%[ ge(n%)expression. Inhibition of
PDEI10A has also been observed to produce alterations in striatal gene expression
25  similar to those exerted by haloperidol.
Atypical antipsychotics, such as clozapine, olanzapine, risperidone and paliperidone
display lower profile of extrapyramidal adverse effects and tardive dyskinesia
associated with acute and long-term D, receptor blockade. However there is still a need
to develop novel antipsychotics with lower side effects and using approaches beyond
30  dopamine D, receptor blockade.

In vivo data suggest that PDE10 inhibitors can produce catalepsy, but
differently to that observed with current antipsychotics, such as haloperidol, attributed

to activation of both direct and indirect pathway neurons in the striatum.



RIO/ RO N\ n (RBRm/N-/\x(R8)m/1\1--/\(R8)rn , , (a)(b)(c) ; wherein
each R8, if present, independently of one another is Cl 4alkyl ; WD

2011/ 0513#%2Rai/dEPR010/ 066264 6 - RO is hydrogen or C _#sahtkpb@xpes26Rm i s
hydrogen or G _4dalkyl; mis 0, 1, 2, 3,-#4-or 5 nis 2, 3, 4, 5 or 6; 50is
1 or 2 ; and the pharnmaceutically acceptable salts and the sol vates

t her eof . The present invention also relates to a pharnaceuti cal
conposi tion conprising a therapeutically effective amount of a conmpound of

Formula (1) and a Ighar maceutical ly 10acceptabl e carrier or excipient.
Addi tional |y, thRDEH)@hitittons may pessesstapharmanefasiesd pefiilEymyar to thafoffthe use as

a nedi came ratypléaﬂhﬁpgyw&msl 15111 @kﬁfg th&h&d- ea%gétqemﬂaa sw%%ffe&s e ArRAHAd
accordi ng taq Fornu

rnaceutl co 03| Cordl g to the
i nventi on f‘ﬂ?seIiVﬁ‘éWr‘r‘glﬁEﬁ Gt g @l%@ﬂ}p&éﬁ%@ms hepjed n@@oﬁl PF Een i ng
neur ol ogi cadre opsiyedd adtr¢latvedy lomed@abalthes, it saatdetysmidd di seases.
20Additionally, the invention relates to the use of a conpound of Formula

(1) in Gonbinat i SincePDE 1 Ginhdteltirs emusp&mmémimmqemd foo e GEMER

manuf act ur i
psychi atri gwglﬁln%e{?%hfééﬁ?%lﬁ gge&;c}%]?{s&an i seggges 18%];9%% er rmr gs'e%ﬁé
i nvention riasaltaasglisa PREI0kibBom sraydicapaful iytreptiphaehieendunizand conposi ti on

accor di ng tQditRRailNueRtic8of c%H@i'El@fﬂ Bivb Kfﬁ% thE' b&s*&ﬁgan’ghﬂ %6%&%%%’&1&{5
acceptable carrier is |Qt| rrat?%oPm xed with a therapeutically effective
f

amount of al<eeRsgdIErTB FSity. ngrrHsulih denspdeh dabsssrtapelties to a

pr oducti(congisdraém gbsasianguaniidsiod disendotidrd fain. and an addi ti onal
pharmaceutical agent, as a conbi ned preparation for sinmultaneous, separate
or sequential us&Q 20048771 @ &kirmemacioanpUpjodntGommpany) dieclowks dgileal

psychi atric fr?]yrlp%g,ﬁbp_r@ ﬁl&ﬁ(’%?@q‘ﬁétﬁg@gyg{ilﬁ?ﬁ% dm?%ﬁ%ﬁ(@” ?c{tl gescrl ption of

the Inventio e’co he present
i nvent i on wdpeidpeiet-anser %Rﬂcb(Qjmﬁgloﬁim-ztméthﬁb%@mﬂ@wur?e6-|du11€ébyld§1(éed upon by

the Chem cahchDpid L SyrRR6 M L6 pyMR AL HndRd 34ECRETERRR L0668 W07 -
15  2006/102194 (El Lilly and Company) discloses imidazo[1,2-b]pyridazines bearing a 5-
membered aromatic ring at the 3 position and a linear alkyl substituent at the 8-position
as CRF]1 receptor antagonists. The CRF receptor has been validated as a possible target
for depression, anxiety, cerebrovascular disorders, irritable bowel syndrome and

congestive heart failure, but not for schizophrenia.

20 There is still a great need for antipsychotic therapies with pharmacological
profile similar to that of the atypical antipsychotics, with low extrapyramidal symptom
liability.

It is the object of the present invention to provide novel compounds that are
PDE10 inhibitors. The present compounds are centrally active, potent compounds

25  which display efficacy in preclinical behavior challenge models in which known
clinical useful antipsychotics display similar positive responses, such as in the reversal
of apomorphine-induced stereotypy and phencyclidine (PCP)-induced hyperlocomotion
in rodents. Additionally, representative compounds reverse the hypolocomotion effects
exerted by SCH23390, a D1 receptor antagonist. Thus, the present compounds may act

30  as dopamine modulating agents, inhibiting states of dopaminergic (D;) hyperactivity

and reversing states of dopaminergic (D) hypoactivity.

Description of the Invention
The present invention relates to compounds having PDE10 inhibitory activity,

35  said compounds having the Formula (I)



(CAS) using Advanced Chem cal Devel opnent, Inc., software (ACD Nane product
version 10.01; Build 15494, 1 Dec 2006). In case of tautoneric forns, the
name of twe 2dapisei4ed tautoneric form of the structure wasTEr@0AtEEH4
However it should be clear that the othey-non-depicted tautonmeric formis
al so included within the scope of the 5present invention. Definitions

The term "hal ogen"” or "hal 0" as used herein alone or as part of another
group refers to fluoro, chloro, bronmo or iodo, with fluoro or chloro being
preferred. 10 The term " Co_4al kyl ", "g__4alkyl" or"C _b5al kyl" as enpl oyed
herein al one or as part of another gr@up, unless otherw se stated, refers
to a saturated straight or branched h roc&rbon radi cal, having unless

ot herwi se stated, fromO to 4, 1 to or~1 t o carbon atonms, which is
attached to the rest of the nolecul g by \g nd%% bond, such as nethyl,
ethyl, propyl, butyl, 1-pentyl, R3rethyl etRyl, 1,1-dinethylethyl,

2- et hyl propyl, and 3- 15net hyl butyl . Hdiert erm "C3_8cycl oal kyl " as
enpl oyed herein alone or as part of another!group unless otherw se stated,
is generic to cyclopropyl, cyclobutyl, cycﬁ%pentyl, cycl ohexyl, cycl oheptyl
and cycl ooctyl. The term "subje¢h” as used herein, refers to an

ani mal , prefer . I . . dog, primate or hunman), nore
preferably %ﬁﬁﬁ%%%ﬁ%ﬁﬁ%@ﬂgﬁg%%ﬁ%%a%égﬁ%%IE obj ect of treatnment, observation
or experiment. The term "therapeutically effective anobunt” as used herein,
means t hat : F-Toa &l iruRRa ' nt.. jcits
'ho. bi o ogi oo o B B R R PR
that is bei ¥ salylexypigtrahydeepyasyhedr NBSy et eri nari an, nedi cal doctor or

ot her clinician, which includes alleviation or reversal of the synptons of

Comost 11 dh- SRR ERuedTY b TANERREDY. £ el S e RV he. spect i ed

ingredients in the specified amounts, as well as any product which results,

di rectly orpindi VAR i, DAt | (Wfhed ingredients in
30t he é%%ci%i§g®gﬁ%%%f?knggﬂag%ggﬁ@@%ﬁﬁ@é¢ﬁg0%ggﬂ$£§%£ ‘ment” is intended
to refer to all processes, wherein there nay be a slowing, interrupting,

arresting ofeSt 9BPHAE MEmbASd RELYHSARI 9} Riccddicif ARGrotivitoiRERg BOL _
necessarily indicate, a to{%%UEILnlnathn of a | ess ot herw se
J

| symptons, U
stated, hetRFEECI MERAEY FriRyli pyTEY Ylsﬁ’é%og’%; (B4 ﬂfa’rﬁ%‘?qéilpi??”éﬁ?/lb’ -and
pyridi nyl nigythheolgt, issshadylt oxddieotyeand adeslydf the nol ecule of formula (1)
t hr oug ny avail able ring carbon atom Thus, for exanple, when Het is
pyridinyl, it may be pyridin-2-yl, pyridin-3-yl or pyridin-4-yl, unless
ot herwi se RiDs 29dibk6s X34 2ROT HiTRROGOOSER64lky 8 hydropeCi falkad.

Substi t uent t ac he remai nder of
t he nDIecul@ﬂg@%g%ﬁﬂ%P%w%aniﬁﬁg%gﬁ%gEgﬁggg?ﬁgb?38 i%%gggrbon or heteroat om
as appr opr i @rélkylaxyfosalstlher-willsdoxsp sifilyaremethifiakylgsed herein, is

preferably @ @yclilkPLC, MIRYBLY,CRERIBALAC, hetar oLutdyilsxyd, RakPoeY.er abl y bound
to thezgnidg?ggéﬁz- %g;%?ﬂ%z?Pé§Llngl§§§%§ﬁgghigﬁﬁ§;4é?geaif%§$e car bon
at om of2% hettrpihgironyratyl myridiny lmethyly NRe 4BEYE QU et Ryle, the R5 substituent
is placed in Het preferably in nmeta- or para-position relative to the
posi tion ofy,attachmen 0 the imdazo[ 1, 2-b] pyri dazine core. 10l n one
enbodiment,R ﬁgwﬁﬁpg%%{oh“@@ﬁhtes to a conmpound according to Forrmula (1) or
a stereochemcally isomeric formthereof, wherein Rl is selected from
pyri di nyl ; i6dinn pt | | j j t j :
trif|uoron€?%@%’5&ﬁ%??4é?g3%%£§?a#§§%%%§§§gﬁ§?éﬁ§??nggBN%%%%?éﬁﬁ%¢ein R6
and R7 Pakefith dyanrhed Tafics of fermple(plgn 49 be a radical of Fornula (a),
(b) or (c) as 15previously B& i ned; R2 is selected from hydrogen
met hyl , ethyl, cygbopro N isopro (5, met hoxy and trifluoronethyl ; R3 is
sel ected fron1hyﬁ&§gen, ch o] thgéé trifluoronethyl and cycl opropyl ;

d

1 or
Het is selected \ t he gx0O0Ap consi ng of pyridinyl, pyrimdinyl,
pyri dazi nyl , 2Qoxé3%Lyl)+Tﬁﬁagaler—b gzol yl, isothiazolyl, isoxazolyl,
oxadi azolyl and triazol'yland R4 i} n and o are as previously defined ; or a
phar maceuti cal | y(@gccept abfky salt or(cy;sol vate thereof.

wherein

cach R®, if present, independently of one another is C;4alkyl ;



In a nore preferred enbodi nent, the invention relates to a conpound
according 25 to Formula (1) or a stereochemcally isoneric formthereof,
wherein wo2011R51343 sel ected from pyridi nyl which nay becomreanabd2gs
substituted with hal ogen, G _4al kyl, tridluoronethyl or C _4al kyl oxy;

mor phol i nyl; and NR6R7; wherein R6 and R7 taken together with the nitrogen
can be a radical of Fornula (a) or (c) wherein nis 3 and ois 1; 30Het is
sel ected from pyridinyl and pyrazolyl; R4 is hydrogen, G _4al kyl,
trifluoromethylCO_4al kyl, hydroxyG _ 4a| kyl, difluorocycl opropyl net hyl,

cycl opr opyl Rii #hydrogen hlyC1 saliyl®wyicl oal kyl | G _4al kyl oxyCi _5al kyl ,

C _4al kyl oxy1o r t 4al kyl oxy, C3

_gcycl oal kyl?(01§ ﬁg’t{ {i%;&l G Qﬂg]éal kyl oxyGi _4al kyl oxy, tetrahydropyranyl,
35pyri di nyl #dt Byl aﬁRé&RﬁaO “4alkyl or NR6aR7a ; WD

2011/ 0513421P§T2E332,03@f@66264 9 - wherein R6, R6a, R7 and R7a are
each m%epend ntI ] hydrogen or G _4al kyl, or taken together with the

ni trogen cah'® radical of formula (a), (b) or (c), wherein nis 3, RO is

hydr ogen orarﬂthdpﬂld(mlaoeuyipam acseftablo salss dhdahdsdmatesthbgedf.ogen; and t he

remai ni ng vari ables R2-R5 are as previously defined; 5or a pharmaceutically
acceptable salt or a solvate thereof. I n anot her preferred enbodi nent,
the invention Fleg presast meatmmmtﬂ%ﬁnesd@@dﬁmm@emcaftgwmsathn qorgprisag a
stereochenm t%@x'abé‘uticﬁ@ﬁ@f‘fé&w@ QAT aecQ)fmpoYlﬁ@ B?F&nﬂla {1 ? afkBh pEdrRecdi RAMy

pyri di nyI rmrphol inyl and pyrrolidinyl; R4 is selected from hydrogen ;

met hyl 10 etaggeptab P§%THF¥)%WX01P1‘?I§0but yl "; 10trifl uoronet hyl
2,2,2-trifluoroethyl ; 2-hydroxy-2-nethyl propyl ; (2,2-

i i voroey! oDk SRALAE! I S LSS RBI R s a5 0P o0

2- i sopr opoxmedibarhent. 2- et hoxyet hyl ; et hoxynmethyl ; 1-et hoxy 1- met hyl et hyl
; 1-nmet hoxy- 1-nmet hyl et hyl ; 2- net hoxy 1, 1-di et hyl et hyl ;

3- met hoxy- 3- net hyl butyl ; 3-nmet hoxy g ; 2- 15 net hoxyé 2- met hyl - pr opyl
. i sopridpoxy ;ThE 12V@ﬁ10ﬂ|aisptfé]|at§étt¢13§@ylseo y eoraprwhAcerrdingxty Formulggbigsry et hoxy
, 2- ”gt hgxy B I%rrﬁ’@éeﬁﬁ&a’l @6 éiMon ?écgffdlﬁé]%dth@ I&Ehﬁb’[{ fai tifk- ﬁiﬂ-nufacture ofa

I(’rg?/F)Ih O: In n- ﬁn %S%fgr&rq roggregxli?ﬂtﬂlg&eé@ﬁggtﬁ Hsy I1aslt?1% ro?‘tjl}letaﬁ)mhc 8lsorders

(3R) - 3- net rmvdypmsesl idin-1-y1 ; and (35)-3-net hoxypyrrol idin-1- yl ; 20R5
is hydrogen or nmethyl ; and R2, R3 and Het are as previously defined; or a
pharmaceutical ly acceptable salt or a solvate thereof. ~In yet
anot her20pr ef erAdditierlydiheamentiomeclitasorthé ose ofel @ngeundobFaompo(Ihith

25accor di NG.gnifiigAlith 4d dddRiorfd ﬁ A RESOGRERT e s ah%%hra%dre b t her eof

wherein R 1s_selected from norphol i nyl pyrid I's selected from
hydr ogen, n@@chgfqmertsthreat%phawyent%@eem%%ldwphlatrmr inset%ﬂ@ll@étseﬂier% om

hydr ogen, ngidhidcas®nd cycl opropyl ; Het is pyridinyl or pyrazolyl ; 30R4 is
selected fromethyl; isopropyl; isobutyl; 2,2,2-trifluoroethyl;

2- hydroxy-2- nethyl propyl; 2,2-difluoro-2-cyclopropylethyl; cycl opropyl;

2- met ha@dy et hyl Fur(h2bher2; themwmﬁymrabqud to aZpretdBoforetrdpaking etphanyarettivgl |

1- et hoxy- 1-

2 et howy- 1- OBl gt T HSSHCHR RARELRYCA in thah pharmacs etuﬁcaﬂy&opyl,

2- et hoxy- 2acqenthlyle cm@pwlntlrnatnbftrhmsimlmt@eraeeumaﬂmgfeczwﬁr@mwmo pr Opoxy:
t et rahydr o- c?ﬂlﬂ-lﬁg)ylﬁ@@fﬁotyl;ﬂa rphol i n-4-y1; piperazin-1-yl;, and (3R)-3-

met hoxypyrrol idin-1-yl1; 2011/ 051342PCT/ EP2010/ 066264 - 10 - and R5 is
hydrogen or nethyl ; or a pharmaceutically acceptable salt or a solvate
t her eof30 The invention also relates to a product comprising a compound of Formula (I) and

an additional pharmaceutical agent, as a combined preparation for simultancous,
separate or sequential use in the treatment or prevention of neurological, psychiatric or

metabolic disorders and diseases.

35  Detailed description of the Invention
The Chemical names of the compounds of the present invention were generated

according to the nomenclature rules agreed upon by the Chemical Abstracts Service



In yet another preferred enbodi nent, the invention relates to a conpound
5according to Fornula (I) or a stereochem cally isoneric formthereof

wher ei n Rvoi2s1gshkzaet ed from norpholinyl and pyridi nyl ; pRZ/EP019@b@64 ed from
hydr ogen, nethyl, nethoxy, and cyclopropyl ; R3 is selected from hydrogen,
met hyl , and cycl opropyl ; Het is pyridinyl or pyrazolyl ; 10R4 is selected
fromethyl; isopropyl; isobutyl; 2,2,2-trifluoroethyl; 2-hydroxy-2-

met hyl propyl ; 2, 2-di fl uoro-2-cycl opropyl ethyl; cycl opropyl; 2-nethoxyethyl;
(25)-2- nethoxypropyl; 2-ethoxyethyl; ethoxynethyl; 1-ethoxy-1-nethylethyl;
1- met hoxy- 16 Dyisegh Wdvaedeeoxiyal 1Ddvediprmednihy Inst, tepftware (ACD/Name product

3- met hoxy- ?Y] &Wb '@HJIB 11d ?54921‘9@ *EB&YMOQ Yh case” d}‘%w%&lﬁfd{ﬁ{shﬁﬂe TRERRYthe
2- met hoxyet propoxy; tetr dr o- ZFFEXran 4-y1;

hyl
mor phol i n- 4 eyloteqotaﬁWW 1mﬂf th@ﬁauqtgm) was gw%%ﬂ@ww&r iffgheu wcleal‘nd R5
i s hydr ogenhet theestht! non-@picted hatdrig RUfor@ak |a¥soame RBE @ Mlihirs élet scope af S vat e
t her eof 20|nf%fﬁﬁf?0ther preferred enbodi nent, the invention relates to a

conpound ac¥&¥ %ormula (1) or a stereochenlcally i soneric form
t hereof wherein is selected fromnorpholinyl and pyridinyl ; R2is

sel ected frlgg@hm{ggogen met hyl, methoxy, and cyclopropyl ; R3 is selected
from hydro yl, and cyclo ropyl ; 25Het is pyridinyl or pyrazolyl ;

R4 is selected fTlaﬁmeznr‘ﬂi@lhé&tyethwaIO”sasnfé@mb&ryplr dpyd or apparkehanofhez-group

net hyl pr opyjefers & ﬂ@r@%lbré ‘t;lroﬁilb %?E&lbb' Wltﬁﬂuoro dr &ﬂ(ﬂ@%%m?g rekhyd.et hyl
1- net hO@ 1met hyl et hyl ; oxye xymet

2- met ho\- 2- met hipEBBoky 4al{g§1D’f‘ d?ﬁ(ﬁ? 40ry€1 satllgy ef‘ﬁ%@@?éﬁyﬁg/ hetein alone or as
tetrahydro- I&]lrl-(ﬂyd’natheﬂgi;ollp, @ﬁllas)ﬂother\?nsﬁ&tdw Yefdrs tBQFEEﬁJPatéd)Sttaiéht ,or branched

| 3 1-y1:
T 22 b yirtrodaton RERRY hevin B SRR st Ao O BTG Pl oot ¥
accept abl e &ains, WMwb1$mhmhubuxﬁ@nembfﬂ%smmkmubﬂaﬁ@m&@kﬁmndhswhmvemﬂkﬁn

| ates t i t
Somer i §onACHRBYR But AOBHAY WAL 1 el Bt SRR 3-
pyri di nB3- ymetdsgupgr i di n-4-y1; WO 2011/ 051342PCT/ EP2010/ 066264 - 11 - Het

is selected from&ﬁéfﬂld‘C@gc%rcldalkyﬂ)yéd hproded hereMbalohE BY 5 oflaﬂblheragﬂguﬂ:\’z R5
are as previqusly defined har ceutlcalgﬁm%ép? abl e sal a
n

sol vat e t hetep Othgryisg siated. é? %ﬁ?FE PRRRY e ¢ QH*?BW rﬁYé

relates to @mkﬁﬁp@hﬂdi@&&@bdﬂng to Fornula (1), or a stereochenlcally

i sonmeric formthereof s norpholin-4-y1l ridin-3-yl or
pyri di n-4- yl ; hﬁlc? tﬁEhRgl re ailassuspe)(r1 %%ﬁeglﬂg ers(ljoefm %ne%al pli%lerab% Prbhnfla

phar mac¥ut i Cad. kat, deg eptmald @ lwalan),onorg psaﬂ:r‘ablwei lumesme o is or has been thee st
preferred QﬂgﬂﬁbFﬁQ&nth%bkﬁMﬁﬁhb?@m&fbﬁ%?s to a conpound according to

Formula (1) erein
The term “therapeutically effective amount” as used herein, means that amount

of active compound or pharmaceutical agent that elicits the biological or medicinal
response in a tissue system, animal or human that is being sought by a researcher,

25  veterinarian, medical doctor or other clinician, which includes alleviation or reversal of
the symptoms of the disease or disorder being treated.

As used herein, the term “composition” is intended to encompass a product
comprising the specified ingredients in the specified amounts, as well as any product
which results, directly or indirectly, from combinations of the specified ingredients in

30  the specified amounts.

As used herein, the term “treatment” is intended to refer to all processes,
wherein there may be a slowing, interrupting, arresting or stopping of the progression
of a disease, but does not necessarily indicate a total elimination of all symptoms.

Unless otherwise stated, heterocyclic substituents in R' such as

35  tetrahydropyranyl and pyridinyl may be attached to the remainder of the molecule of
formula (I) through any available ring carbon atom. Thus, for example, when Het is

pyridinyl, it may be pyridin-2-yl, pyridin-3-yl or pyridin-4-yl, unless otherwise



R is norpholin-4-y1; 15R2 is nethyl ; R3 is hydrogen ; Het is
pyridin-3-y1l;, R4 is 2-nethoxyethyl ; and R5 is hydrogen ; 20or a

phar mmcewvocalllosimecept abl e salt or a solvate thereof. AoTakdiiiocs2ad

enbodi ment refers to conpounds accordingto Fornula (1), wherein R3 is
hydrogen and the rest of variables are as previously defined, and the
stereo chemcally isoneric fornms thereof and the pharnaceutically
accept abl e salts and 25sol vates thereof. In an additional enbodi nent,
the invention relates to conmpounds according to formula (1), having the
formula (1'spadified. (1'-b) R1 R (1'-a) wherein R, R2, R3, R4 and R5 are as

previously defi Wsﬁtu%\@s%@%&é@’éyl%%ﬁ HEB%Q}Qé 9@&%@&? thé%emalh&kr%@th

addi ti onal enbo I'S not in-4-vyl an additional enbodi nment,

R is pyridnplegulgpf fqrﬁlumlh@m&h&ﬁaw@%&dﬂ%wbowr heterpafomas gpopriates| n- an
addlh t: ona:]I i€ AbOsthémAde, spBBfib® Hdt ds QgRMmerdim @prea&%lplacm@k 6951’@ﬁﬁt16f§nt Rg lsI
met hy n ro n an.a 0 IS yridiny
or 4 by i Ao bE MRSl ik B b faglp (e et erdiatsgne Bl '
addi ti onal systeodthmegh anRaailablseirient @dmfof oim wxidWhen Baps pyydine asbR tsyl ;

102, 2, 2-tr '&Ltﬁ?lr %tﬁwgubst%tflgﬁqg ]‘Iﬂ)éé(edzm'ﬁett E&Yéf&%&%h mets- or yararpolsmon relative

2, 2- di f 1 uor'd c¢ycl opro

(25) - 2- et H@ib@p@yﬁ}qn szﬁé@hml}'él ﬂlyllml@tzqa{d hhwhgiwnelcor@t hoxy- | - met hyl et hyl ;
1- nethoxy 1- nethylethyl 2- met hoxy- 1, 1 di met hyl et hyl ; 3-

met hoxy- 3- met hyl but yl ; nethoxyprop énethox y-2- nethyl propyl; 2-

met hoxy! hoxy; ZInr%]ter?B[W zfn?fét%lwn BB)E atep tg %amawdmcmwofwula

nor phol i n- Apd-dysterepitpaii@tlyisdmatik; foan Ghor&R) wheroit hoxypyr rolidin-1-yl.

| ddi t | ,enb | ect.ed, f h
o084 orel e TP SEASS) TR A
2- et hoxyet h§1sal ket Hofyetngthyl dr-@tshlbrioxds reehydrepyrghyl; and NR°R; wherein R
1-neth h thyl

ot hoy. 3. ran By et e aguch ST (HAETK! Eatfiun (s B)er 9) a9
nethoxﬁéthd&?WOQ ﬁé@ﬁ@%& 2- nethyl propoxy; tetrahydro-2H pyran-4-y1;

nor phol i nd-y1; prRPBsaI@ERd kromlhy(%gén BIRhyBhBA, h;%mp P'ldo@kdbyi-'rﬂéthopiyn an
addi ti onal Iﬁbgﬂjnent is selected ffom ethyl; ydr oxy-

met hyl pr opyt W@PH@QV’thyI 2- met hoxy- 2- nethylpropyl 2- nethoxyethoxy, 2-
met hoxy- 2- nethyIRbm@ﬂemydﬁ@ndmmhm@mpuﬂaﬂﬂﬂmﬂgdRﬁﬂmnaﬁmaqmamdcymﬂmmpyl

enbodi nent, the vient i es. to a ¢ rdi.n f or (1'"-a)
of (I'-b) vvher elﬂnlnt sel:l%c?% fﬁro%lof ¢ Broyp C(Insm 1n’ olftpyrlc%ny pyrim 9d1n3§1 pyrlc{glzjmyl

20  oxazolyl, thiazolyl, pyrazolyl 1soth1azolyl isoxazolyl, oxadiazolyl and triazolyland R*
—R'", m, n and o are as previously defined ;

or a pharmaceutically acceptable salt or a solvate thereof.

In a more preferred embodiment, the invention relates to a compound according
25  to Formula (I) or a stereochemically isomeric form thereof, wherein

R' is selected from pyridinyl which may be optionally substituted with halogen,
C4alkyl, trifluoromethyl or C;_4alkyloxy; morpholinyl; and NR°R”; wherein R® and R’
taken together with the nitrogen can be a radical of Formula (a) or (¢) wherein n is 3
andois 1;

30 Het is selected from pyridinyl and pyrazolyl;

R* is hydrogen, C;_alkyl, trifluoromethylCo_alkyl, hydroxyC;_alkyl,
difluorocyclopropylmethyl, cyclopropyldifluoroethyl, Csscycloalkyl,
CialkyloxyC,_salkyl, Ci4alkyloxy, trifluoromethylCo4alkyloxy,

CsseycloalkylCy 4alkyloxy, C;salkyloxyC, salkyloxy, tetrahydropyranyl,
35  pyridinylmethyl, NR®R7*C,_4alkyl or NR®R"*;



R2 is methyl ; R3 is hydrogen ; 30Het is pyridin-3-yl; R4 is 2-methoxyet hyl
; and R5 is hydrogen. WD 2011/051342PCT/ EP2010/ 066264 - 13 - (I1'-c)
wher ei n Rvo 2R205R32are as previously defined, Rd4a is selpetterdoivneszsd he
group consisting of Rda is selected fromihe group consisting of hydrogen,
C _4al kyl, trifluoronethyl Co_ 4al kyl, hydroxyC _4al kyl ,

di f1 uorocycl opropyl methyl, cycl opropyldifluoroethyl, C3_ 8cycloal kyl,

G _4al kyl oxyG _5al kyl , tetrahydropyranyl and pyridinylmethyl. 5 In an
addi ti onal enbodi nent, H4a is selected from hydrogen; isobutyl; 2,2,2-
trifluoroethyl; yiereind’s RioRoeyERopmropach)indapaydently hydrogen or Cialkyl, or

2,2-difl I
e Ihoxyorztg% tﬁg&h&%ﬁpﬁk%ﬁt@ém cgfé P?%ﬁgﬁ glr: mf{nula( (%?)(3)201*‘(%} ReReYdRE ARY

| - t
(pyridin- 3-yI8 %‘/ Pgenl‘b" G 43& {OXVﬂméﬁB’t"her aé‘r‘?‘b%dl1 O8%R4a is selected from
i sobutyl; 2,2, 2- etnrdltﬁda tooiadehf yhriablesR-RIi ﬁﬂeu@pﬁevmwcdeﬁné@pyl et hyl ;

2- h h | hyl | .

Pama;[ cal )étr%]t yypr e eﬁ%&n%cgﬁg%%ﬁ(g@%%ﬁl%ﬂ cr{)F %ﬂfeﬁleygr ngpr

3-[6-(2-net hoxyeltnh%I ‘}hgf?’ f er1re(aI Irqlf}lblold1r1[1enrtrec aneﬁtlc(n 1re'l’"?esr’{ro1 %lco o?md m dazo[ 1, 2-
3

b] pyri dazi ne (conpo
3- [ 6- ( 3- net dvosudreopyFoymalaglrardi stereqchamimatljn ydongric 4Jomp thehewili wyeryini mi dazo[ 1, 2-

b] pyri dazi ne (Coﬁp@wfé t€d from pyridinyl, morpholinyl and pyrrolidinyl;
3-[6-(2-net hoxy- 2 v prrgpyplssq “3ypyr%1?15’ nyl]-2 %H%I(Pmé 4- rmr pholinyl) -

i m dazo[ 1, 2- b] pyR‘l’éé%lie?’fé TOBpEkIPRE ethyl ehyl 150pf0pyl isobutyl ;
3-[6- (Zmrrettlamyrohaelh wi; aﬂ,ilﬁhﬁioh&étlgvl?n2F1Wdt&dynzlhleﬂ%dp‘fﬁbﬁy|(2§ (4-norpholinyl)-

d 1, 2-
36 (1 ot MBI HRTOPQUR Y g ergreyeloPmeR g sSYlemBRYar i ny1) - i m da
1, 2- b] pyethoayiting ; (Zemetbmxypdo@ (28)-2-methoxypropyl; 2-isopropoxyethyl ; 2-
6- (1- ”Et iére&lyfre&ﬁé{i QP{'I) 1% tgé(;{%} AlvlyhetRy B Mo 850 An Ry RIS | Ay 1) -

i mdazo[ 1, dazi
3-[6-(2- n'etlli‘igt 9X§21 rredimgthy Qﬁlrb)ﬂlﬁ @etbyﬂ-&mﬁyhi]'lb@f—}’hﬁ “methegy puppplr3-di ny1) -

a
i m dazofs1, Zybheyy- Q%@thﬂ?rﬁﬁﬁm‘ﬂ 0kY 1 2.2,2- trlﬂuoroethoxy cyclopropylmethoxy ;
3-[6-(2-met hoxg&txhox g

t h di nyi] (4-
i m dazo[ 1, 2 BIHrVeasthel- ?@Wﬁn@e@l 'PlIVOTDOXY fetra YCQO 2H—pyran-9‘y}tll (gllﬁyrydl 11-
6- (2- rrem@wletﬂwwxpﬁrmmm iyt 2isopopyAmird Smpiphi i-ayl ) pitbktaal 1, 2-

3-[

b d 11/ 05

> el opr op) i PPHE 2ok %@x’y%ﬁmw%@ yf“}‘f@-%?i ??ﬁwpmfdm dazof 1,
2- b] pyridagdi;ne (conpound 10),

3- [ 6- (Zyret hoxyeﬁh%lh&al%ggygh%{mﬂ] 8- (4- nor phol i nyl)-im dazo[ 1, 2- b] pyri dazi

ne (conpound 11)

2- et hoxy- 3- [ 6- (@drPeE RosydHeyary agpisyiouglyriigfined- ( 4- nor phol i ny1) - i ni dazo[ 1, 2-
b] pyri dazi ne (cosmopemdedhiically acceptable salt or a solvate thereof ]
6-cycl opropyl- 3-[6-(2-net hoxyet hyl’) - 3- pyri di nyl ] - 2- et hyl - 8- (4- nor phol i ny1)
- imdazo[1, 2-b] pyridazi ne (conmpound 13),

6- cycl opr opy1- 3-In6yef %dmetrhme@leedmhbocﬂmbw tlﬂnﬂ%rﬁmﬁfm‘e@w a Gorligbupytr i di ny1l) -

d 1, 2- b d
> cyel obt opyt A% ' oaf;'aneﬁ@%%o N jﬁsl SR YT BTHAERI 4ETR o ot )
- i m dazo[ 1, 2- b] Ryisisdaetcd &ofconpbatiny! B8) pyridinyl ;
3. L0 (2 ot hoxy i gk R AR il bl R GRIY b m dazol 1,2

b] pyri dazi ne (conpoun
3-[6- (et hoxyrreth%wssglﬁﬁyﬁiifrerrhwoeenn@@ﬂyi 2gd cycloyeprol i ny1) -i mi dazo[ 1, 2-
b] pyri dazi ne (commayp 1(31ﬁ3)'10rp azolyl ;

Rt of é%eggg 5r8&%ggngog@yﬂ VL2 B o Sadhh TR ARG ) -

ﬁ] et h)él 8- I@éthmr@’wxlﬁ IifjuoBe-LE&ytprapyfuiiolli ayy bprdbymya-imdiboy}dthylnixba2e] 1, 2-
ri dazi

R (2 Dﬁet%%wd%%%xmh}g osymethyl |-cfhoxy- Lmethylothyls 1-methoxy-le )

b] pyri dazi r@et@ybﬁpﬂ}%me’g@){y-l 1- dlrnethylethyl 3-methoxy-3- rnethylbutyl 3-
31 6- (2- et ARRION o Freichiy - et Dchedok syt koL athedaigel 1. 2

b] pyri dazi ne (conpound iﬁ&?

2- cycl o opyFePay} setl(aémet yanyyl merpipling-wy pivesszma Ly 28R 63 n3r1) - i mi dazo[
1, 2- b] pyr i dahbrgyretgpousd 22),
3-[6-(2-nethoxyethy|)-3-pyridinyl]-2,6-dinethy1-8-(4-nnrpholinyl)-inidazo[l
, 2- b] pyridazi ne (conpound 23),

3-[6-(2-net hoxyet hyl ) -3-pyridinyl] -2, 6-di nethyl-8-(4-pyridinyl)-imdazo[1,?2
- b] pyridazi ne (conpound 24),

3-[
zo[
3-[



3-[6-(2-ethoxyet hyl)-3-pyridinyl]-2-nethyl-8-(4-norpholinyl)-imdazo[1l, 2-
b] pyri dazi ne (conpound 25),
3-[ 2- (2- wOhoxyosidagl ) - 4- pyri di nyl] - 2- met hy1- 8- ( 4- nor pholpcmgEPretonsaazol 1, 2-
b] pyri dazi ne (conpound 26), - 10 -
2- met hyl - 8- (4- nor phol i nyl) - 3-[6- (t etrahydro-2H pyran-4-yl)-3-pyridinyl]-
i m dazo[ 1, 2- b] pyri dazi ne (conpound 27),
3-(6-ethyl-3-pyridinyl)-2-nmethyl-8-(4-norpholinyl)-imdazo[1, 2-b] pyri dazi ne
(conpound 28),

3- [ 6- ( 3- net hoxy- @KH%UBVV@DEVlwﬂBﬁbydelnyl] 2- met hy1- 8- ( 4- nor phol i ny1) -
| m dazol 1, 2- b] Py AaARLRAMRUBGHAR salt Y SAEM AS-342PCT/ EP2010/ 066264 -
2-met hyl - 8- (4- nor phol i nyl1) - 3-[ 6- (1- pi perazi nyl)-3-pyridinyl]-imdazo[1, 2-
b] pyri daZl ne (c Uﬁlﬁbtﬁ&)p;referred embodiment, the invention relates to a compound

ﬁ] gg'; Ih él i c?1£d4 m[flpggt%lgffﬁl)lc?r a steD ggéhgﬁl?c% lll 1somer1c%grm glelrr%awhereldazo[ 1,2

2-nmet hyl - 3-[ 6- (1Rm Ewyhedﬁph%ﬂammymmdmnymyﬂﬁmym nmor phol i nyl) -i m dazo[ 1, 2-

b d

3] %r Ly?fggfoégi@g%@gﬁgﬁmﬁ 1}yéi-mr%etn hmiet-héll (n[}lethoxry p%nd{ CyClof)r OI|)yr1n dazo[ 1, 2- 1Apyri

dazi ne (conpoundR3@)s¢lected frorn hydrogen, rnethyl and cyclopropyl ;

3-[6-[(3R) -3- netﬁgxyp9ﬂaﬂ§mgl ZQM41 3- pyr|d|nyl] 2- met hyl - 8- (4- nor phol i ny1l
- d 1,2-blp

) rrie'[n hyll%zg[ [1-( n’étsﬁlgf}?tﬁﬁli grﬁmt ylwsaplioazl@rxsom,vi]2 B2taflyaspehvl Py dioxyri-dazol 1
2 b] pyri dazuhp@rd@ormzxuﬁmoa&)z,cyabp{oby(%ymympa«y@ﬂ Iy hethok et AL @259142- 4-yl]

LB DA TR TG R PRt ), >

linyl)- i mmathplethb',l Z—Wﬂmxyda]zdmtlmahploaﬂdetmy% rnethylbutyl 3-

ooty T P AR ool

2- et hyliS- 3-frepet FEhadreys myf'yylsn\onplwémdﬂ PP vl @28 (3R)23b] pyri dazin

5- (Corpoun%%%gxypgmhdm v t hyl 1) -3- pyri di nyl ] - 2- met hyl - 8- (4
cycl opr opy yl pr opy pyri di ny met hyl - 8- ( 4-

pyri di ny1) - Iﬁldd&@‘ %ﬁ%@?ﬁé?gﬁﬁl(conpound 40),

6-cyc|opropy113dﬁhﬁ&kmﬁmhn&yshhaxyaﬂémmymakdnﬂdﬂﬁﬁﬁﬁthy1-8-(4-nDrphoIinyl

)- imdazo[ 1, 2-b] pyridazi ne (conpound 41),

6-cycl opropyl- 3- [ 5- (2- met hoxyet hoxy) - 3- pyri di ny1] - 2- met hy1- 8- (4- nor phol i ny1

Y- im ddzo[ 1, 2- blinget antdbdrpectferehpobedimst) the invention relates to a compound

6- cycl opr Op%\]:oﬁn{gﬁto(P%rﬁﬁfal'(@W a%Té?%éﬂ)@ﬁWaﬁ?Ys%)me 8981&1'1 el lvtirdipt hyl - 8- (4-

nmor phol i nyl)- i mgdazo| dazi ne npoun
2- cycl opr opy1- 3- $6B@§3ﬁﬁ@ﬁ@¥y@Pﬁ%&byﬂ3mr@Vﬂ@@ﬁ&i] 8- (4-pyridi nyl)-im dazo[ 1
, 2- b] pyri dazi neR:(ﬁ@éYlE@t@@ﬁoﬂﬂﬁydrogen methyl, rnethox:}ir and cyclopro

yl; .
cyﬁlgg;gFXIZS ﬁ?%éﬁ%ﬁ%ﬁgéﬁ®’ nEtE%JE@f Cycog%p§p|nylﬁ 8-(4-nDrphoI|ny1
ycl ar opy 1- 3-H&-if fymdinplholpyragdlyd 3- pyri di nyl ] - 8- (4-pyridinyl)-imdazo[1, 2

d
5 et hoxy 5. RRRAFS A8kt Aymeosyethul Supsthoxypropyl AHSURSTR. o ool f ny 1)
dazo[ 1mghmqppypyil daznqﬁbop(ycbﬂrpi@tu y]q*:m)yl I-ethoxy-1 rnethylethyl 1 rnethoxy-l-
(2- mtrﬂ@%ﬁe&w@?ﬂﬂétlﬁﬁ;@@ﬁh@)){y eﬁw LRI ]2-FreBro R -PBhEW pisdody PY T i di ny1) -

T e it D oo ek ety 48 ¢thy by RSy | mi dazof 1.

]

6

6-

da

3-[6-

2- b] py30i daatthelbusonpipendindByl ; 15Uﬁoﬁﬁl T OlopHZPEBRERINAN OpeA0Adin- 1161 -
2- cycloprogy %§%? (2- met hoxy- 2- et propyl)-3-pyridinyI]-8-(4-pyr|diny1)-
i m dazo[ 1, 1D da2|ne (compound 50

3-[6-

b] py

3-[6

2
) -
2-C
- b
3-
- im
3-[

(2- met hoxy- awﬁéuhyy¢nggymynahpyr|dlnyI] 8- (4- nor phol i nyl) -im dazo[ 1, 2-

- [
] pyridazine (c §¥B$n
[ -(2-nethoxye(¥pd -%%%9%ﬂ%”ﬁ§?fab??at?&ﬁ%?v ?%@%? ‘imdazo[ 1, 2-b] pyri daz
i ne (conpound 52),
o

2- cycl opropyl- 3- M@re(f:; We %Vgﬁldﬁ%m&@d & Lodponld Acoxidg B-Feehin! (18- (4-
nmor phol i ny1 |n1da ound 53),
5-[2-cyclo doyarees qq? Qﬁ%&ﬁ r°2nb]pyr|da2|n 3-y1] - a, a- di net hy

1-2- pyridi neet hlah@|selé€:t6dirﬁ©tlﬂ1doﬁ)¢ﬁ))],1n-4 yl, pyridin-3-yl and pyridin-4-yl ;
2-cyc|opropy1-3-[6-(2-nethoxy-2-nethy|propyl)-3-pyridinyI]-6-nethyI-8-(4-
pyridinyl)-imdazo[ 1, 2-b] pyri dazi ne (conpound 55),

2-cycl opropyl- 3-[ 6- (2- met hoxyet hyl ) - 3- pyri di nyl ] - 6- net hyl - 8- (4-pyri di nyl) -

i mdazo[ 1, 2-b] pyri dazi ne (conpound 56),

3-[6-(2-net hoxyet hyl ) -3-pyridinyl]-8-(4-pyridinyl)-imdazo[1, 2-b]pyridazine



- 17 -

2, 6-di met hyl- 3-[ 6- (4-norpholinyl)-3-pyridinyl]-8-(4-pyridinyl)-imdazo[1, 2-
b] pyri dazwoeo{iesngaeund 70), PCT/EP2010/066264

2-cycl opropyl- 6- net hyl - 3-[ 6- (4- nor phol i-ny1) - 3- pyri di nyl ] -8-(4-pyridinyl)-

i mdazo[ 1, 2-b] pyri dazi ne (conpound 71),

2-cycl opropyl- 3-[ 6-(2- net hoxyet hoxy) - 3- pyri di nyl] - 6- net hyl- 8- (4-pyridi nyl) -
i mdazo[ 1, 2-b] pyri dazi ne (conpound 72),
2-cyc|opropy1-3-[6-(2-nethoxyethoxy)-3-pyridinyl]-8-(4-nnrpholiny1)-inidazo
[1,2- b]pyridazildet ig @qjm@hﬁiwnm)idin 3-yl, pyridin-4-yl and /H-pyrazol-4-yl

2- cyclopropyl 3- &QJQQRhﬁgggﬁ%gkﬂgﬁ%%ﬁﬁap ridinyl]-6-nmethyl-8-(4-norpholinyl
)- imdazo[1, 2-b] pyri dazi ne

2-cycl opr opyl 6- mWrm@Qe(mc rﬁﬁﬁ%ﬂt@%w a5.q wlyase thereghol i ny1) - 3- pyri dinyl ] -

i mdazo[ 1, 2-b] pyri dazi ne (conmpound 75),

2- et hyl, 3 (61 27 (L et iyl ethoxn. elivds R LR dumiplghi ™D -

|n1dazo[1 2-b]lp

2- met hyl - 8- e(oéemimgribcﬂormy]h)(l);%m[ Hstpi2eo (Henpyallyabordeny foemhlydrie 3whyreidi nyl ] -1 m da
zo[ 1, 2- b] pyri dagi oMnd. 77),
6-cycl opropyl- 23& g?mﬁﬁﬁﬂglygb?phollnyl) 3-[6-(tetrahydro-2H pyran-4-yl)- 3-
pyr|d|ny1]-|nlddﬂ@ﬂ&p?ﬂﬁyﬁ&YMﬂath@*{&bnpound 78),

2-cycl opropy1l- 6- ﬁﬁqﬁykigeg§pﬂpﬁ9@@hkﬁx&) 3-[6-(tetrahydro-2H pyran-4-yl)-3-
pyridi nyl]-im dazo ri dazi ne (conpound 79)

2-cycl offr opy1- 6-Het Pﬂngéaﬂbﬁwﬁﬂﬁ §$ TW?%¥%%?%%VHFO 2H pyr an- 4-y1) - 3-
pyridinyl]-im dazo[ 1, 2- b]pyrlda2|ne (conpound 80),

ooy L IS s o Y S i b e Os ARG -y
8- (4- nnrphakrnwﬁm}@IﬁﬁmghéDHHMydno 2H pyran-4-yl1) - 3-pyridinyl] -i m dazo[ 1, 2-
b]pyrlda2|ne (copp

3-(6- e 1-3- pyrlpln gg%ﬁ%ﬁky| 8- (4-pyridinyl)-imdazo[1, 2-b] pyridazi ne
(conpo d 83), Rlsrnet

2-cycl opropyl- 3- Rﬁm@®8&%e§ pyri dinyl)-6-net hyl - 8- (4-nor phol i nyl)-im dazo[ 1,

2- b] pyridazi ne nB H@

2- cycl opropy1- 3- Pﬁoﬁyet hyl ) - 3- pyri di nyl ] - 8- (4- nor phol i ny1) - 6-
(tr|fIuoronethyIR4mdeam@k&xmﬂbhmyrlda2|ne (conpound 85),

6- cycl opropyl- 3- ﬁ %% pyrldlnyl) 2-met hyl - 8- (4-pyridinyl)-imdazo[1l, 2-
b] pyri dazi ne (conpou §

2-cycl a¥r opy1- 3- Qﬁ%phﬂnﬁmeaupybﬂmbqyﬁﬂe8ﬂKmL¢gMﬁ%mthbpﬁinidazo[1,2-b]pyridaz
i ne (conpound 87),

ﬁe( ?Cgﬁrgglljng g)é; IAl(iI Ia(rilgltlonal er?lbglilrrrneetn? 1ye|fer§ to( élonpl)go"ulngils Qc):/c:]é%dllllgtodl?‘ozrgl[u%a (2) bl pyri dazi

ﬁi et _hxél - 8- \(/Hergﬁq{fh@h%dhés érré’nd[v%e ge%tl gl;/svafrﬁblgggf@ya% p%g(%ﬂ O%Eégﬁééhjmurfh@iaw[ 1,2-
ri dazi
N DL o PRGNS ssomarie fOgns Bl SRR RURC AL 201 Ao Dbl FsaIh- 3- y 1]

-2- pyrdxdi ndans theomfpound 90) ,

2- met hyl - 8- (4- nor phol i nyl) - 3-[ 2- (4- nor phol i nyl) -4-pyridinyl]-imdazo[1, 2-
b] pyri dazi ne (conpound 91),

2- met hyl - 8- (4- ndmmh@kidmmyl-esnl{@mqntpw ipichidemieiatestoppmipdinmdsl decargingde of 1, 2-

b] pyri dazi ng I faf(BOHmng%): formula 21’ 2 or (I'-b)
N (1- net hyl et hyl) 4—[2 met hy1- 8- nnqpho i nypi m dazo[ 1, 2- 1Apyri dazi n- 3-y1]

-2- pyridi nam ne ( onpound 93)
6- cycl opropyl- 2- EN 8- ( 4- nor phol | )NB- [ 6- (4- nor phol i nyl)-3-pyridinyl]-
ﬁAN

i mi dazo[ 1, 2- 1Apyti d tompound P4), R2
2-cycl opr opy1r8- hol i ny1) - gs
, 2- b] pyridazine (conp d 95),
2,6-dimethyl-3-[6-(1-§ pe¥azinyl)-3-pyrigfiny]- 8 (4-pyridinyl)-imdazo[1l, 2-
b]pyrlda2|ne (conpoun

2-met hyl - 3-[6- (1- pi pRPaz qyl) 3- pyrldlnﬁi]’% (4 pyridi nyl)-im dazo[ 1, 2- 1Apy
ri dazi ne (conpound 97),

2-cycl opropyl- 8- (4{Mﬁ®phollny1) 3-[6- (U:4p) perazinyl)-3-pyridinyl]-imdazo[1
, 2- b] pyri ICRAROU 5 .

6- cycloprog@ir %#%fEYI- R[g&?% %FSS g??ﬂ?%ﬁqequTldlnyl] 8- (4-pyridinyl) -

i mdazo[ 1, 2- 1Apyri dazi ne (conmpound 99),

2-cycl opropyl- 6-net hyl - 8- (4-nor phol i nyl)-3-[6-(1-pi perazinyl)-3-pyridinyl]-
i mdazo[ 1, 2- 1Apyri dazi ne (conpound 100),

2- cyclopropyl 6- met hyl - 3-[ 6- (1- pi perazi nyl)-3-pyridinyl]-8-(4-pyridinyl)-
|n1dazo[1 1Apyr|da2|ne (conpound 101)

o o 11T ~ 1 A L L I R N T "] ~

R

rphol i nyl)-3-pyridinyl]-imdazo[1l



WD 2011/ 051342PCT/ EP2010/ 066264 - 19 -

3-(6-cycl opropyl- 3-pyridinyl)-2, 6-di net hyl - 8- (4-norpholinyl)-imdazo[1, 2-
1Apyri dazwoeo(iosngound 110), PCT/EP2010/066264
3-(6-cycl opropyl-3-pyridinyl)-2-nethyl -82¢4-pyridi nyl)-imdazo[ 1, 2- 1Apyri da
zi ne (conpound 111),

3-(6-cycl opropyl- 3-pyridinyl)-8-(4-norpholinyl)-imdazo[1, 2- 1Apyri dazi ne
(conpound 112),

3-[6-[(3S)-3-net hoxy-1-pyrrolidinyl]-3-pyridinyl]-2-nmethyl-8-(4-norpholinyl

)- imdazo[ 1, 2- 1Apyridazine (conpound 113), 3 - [1-(2-nmetho xyethyl)-

é H pyr azol 1?43/' V1o dBEHOMA T Bakhimdt R drphdlindase [ 1. 2- b] pyridazine
compoun

2- met hyl - 8- (4- rrohlpﬂﬁcﬂdfiﬁwymgnt[@n(@tp%r1SdPWﬁ9mrfkf/hy|) | H pyr azol - 4-y1] -i ni daz
o[ 1,2- Db] pyri dazinng aﬁ@ﬁﬁﬁ@l%%oﬂi{ﬁént R'is pyridin-3-yl.

2- et hy L8 (4 moy ool e o B! %Rl i ™ dazol 1, 2- Loy dazi ne

2- met hyl - 8- ( 4- noinpincididitiph) - @afobireres R aisyoktioyl 2k Ry iaimydegeh) - / H- pyr azol - 4- y1]

- d 1,2-1 fl
cyLFLp?EB£I)nEtABM?iﬂaﬁt@a’razgpg%ﬂg%%%zé ]dﬁéio%i%érgﬁgfllﬁoz?

yl i m dazo[ 1, 2- b] yﬂlnladélﬂonél quekwdpoemdtatigy H-pyrazol-4-yl.

2-cycl opropyl- 3- Iﬂljan(a%ldﬁ%hg'lc@fﬂ[t?otdwéﬂt Iiﬂs@é‘l"e@t%@'ﬁroﬂl AR BopdphPieBaty;ny1) -

m dazo[ 1, 2- 1Apyr.i dazin npound
'3 [1- le net%%%y}é‘ﬂh?‘lo)%tlhb’ﬁl-zp@bfdé%wq -211169113119@9(/1121%94@9@@%93{910@0?346%% phol i ny1) -
i mdazo[1, 2 ];Rs@wpy@lazlmﬂﬂloﬁiyahﬂpgﬂw-ﬂﬁ@thoxypropyl 2-cthoxyethyl; ethoxymethyl; 1-

31 (o met el L Py Rale e Babdr FRAMSL DY kBl a0 D) -

3-[1-(2- rretmdhyey-ﬁyhe)thylbhigy r3ameﬂhoﬁygmﬂ>y182-(mbtlpwqyr23mﬂryl—pﬁ}p(sd r2%-f | uor onmet hyl ) -

d 1,
311 (o mzﬁoxy-%éf%?hgﬁ%e&%p ey ey R S )
i m dazo1, 2-ylapincraayilwd and yrrohdm- -yl

2- gft hyl d3 [1- (Zmrﬁﬁtaﬂﬁitﬁhﬂl%ﬁlﬁddérhbrﬁm‘a?s%teére& HonBethdl; R¥pioPyRYsbbudyizdazo[ 1, 2
- rda

5 coyel opr opPATaST L TR R VIO P YL} Ryl et g e o phol
nyl)- im dak Q{hﬂ)xﬁfl Jrﬁﬁ}lylleﬂ@mlnmeﬂlﬁﬁmauﬁﬁylﬂzﬂ@) ,2-methoxy-1,1-dimethylethyl; 3-

6- ?yf'mog;gg 'hﬁx -ibn(le%h alzu-iy%ye%t% ro;aylp%rae% QD Wbl fordEHhy - 8- (4- pyridiny
et hy|203- [me@@xyaﬂndmxg'@ndﬂwwz mepmmmox;tftytryhﬁm -4 Heyr i @tyilydophp i-dazof 1,
b] pyri d . _

[1! ?ﬁ-Lyiﬁpﬁo&ﬁ&ﬁ‘p?%"d‘mﬁ%ﬁﬁ%%é‘%“h" YEYERIIRA N - 4-y1] - 2- met hy1- 8- (4-
rphol i ny1) - |nﬂg ditipng] d&a%ﬁh% isoslepist Fgmatbyl; 2-hydroxy-2-

1-

[ i
11

no

(2- rretrhemy@hwl )2- ﬁﬁmxpaml 24néfﬂc]xy22 mﬁwmgyl( A-1R)thdHicthoky - B-
oSSR b ions s BB o 19, YO

r

[ 1- ( 225met hoxy elnbapl addtidn plyematzaliméntytht iR-enmediyelat S to4-cvarpphod hevpidingto
trifluoro )l yri dazi ne (conpound 130),

[1-[(2S) r@hﬁxaﬁ%x%?@é%%% }lﬁﬁrazol 4-y1] - 2- met hy1- 8- ( 4- mor phol i ny1) -
dazo[ 1, 2- 1ApyR|ﬂémHh@ﬂ@ebwbound 131),
et hyl -3-[1- (2- m@&qQ%Mﬁthyl) /| H pyrazol -4-y1]-8-(4-pyridinyl)-imdazo[1, 2-
pyridazi ne (conpound 132), 3 - [1-(2-netho xyethyl)- /H pyrazol-4-yl]

6- di net hy1- 8-R41ShyA988 | i ny1) - i mi dazo[ 1, 2-b] pyri dazi ne (conmpound 133),
- [ 1-302- net ho Hyﬁgbymdmgyy}pyrazol 4-yl]
2, 6- dlnethyl Syéﬂ RYI H%'%%%%l azo [1,2- b]pyridazine (conpound 134),
2-net hyl - 8- (4-p TPORITY 3D 2-tri fl uoroet hyl ) -/ H pyrazol -4-y1]-imi da
zo[ 1, 2- b]pyrldd%nméy@mgmpound 135) 3 - [1-(2-metho xyethyl)-
| Hpyrazol -4-yl] -2-methyl-8-(1-pyrro lidinyl)-imdazo [1, 2- b]pyridazine
(conpound 136),

2-met hyl - 8- (4- mowpRcKddiipyLcntjodimentothg inviepfion estases thyd conypaupg pecppdingitoy 1] -

i m dazofsl, 2rdApMri>dgzi ne (conpound 137),

2-cycl opropyl-8-(4-norpholinyl)-3-[1-(2,2,2-trifluoroethyl)-/H pyrazol -4-y1
]- imdazo[1, 2- 1Apyri dazi ne (conpound 138), 3 - [1-(2-nmetho xyethyl)-
| Hpyrazol -4-yl] -8-(4-nmorpho linyl)-2-(trifluoronethyl)-

i mdazo[ 1, 2- 1Apyri dazi ne (conpound 139),

2- met hoxy- 3-[ 1- (2- net hoxyet hyl ) -/ H pyrazol - 4-y1] - 8- (4- nor phol i nyl) -i m dazo|
1, 2- b] pyridazine (conpound 140),

2- cyclopropyl 8-(4-pyridinyl)-3-[1-(2,2,2-trifluoroethyl)-/H pyrazol -4-y1]-
|n1dazo[1 1Apyr|da2|ne (conpound 141)

2
2
3-
3-
(t
20
3-
(
3-

i m
2-e
b]
-2,
3

I 1 A oA ~ 1 A L L I L



2, 6-di net hy1- 8- (4- nor phol i nyl) - 3-[ 6- (4- nor pholinyl)-3-pyridinyl]-imdazo[1,

2- b] pyridazi ne (conpound 68),

2- cycl oprwpydtidsmathyl - 3- [ 6- (4- nmor phol i ny1) - 3- pyri di nyl pc@apdo1ppsé2ei nyl) -

i m dazo[ 1, 2- b] pyri dazi ne (conpound 71) - 13-

2-cycl opropyl- 3-[ 6-(2- met hoxyet hoxy) - 3- pyri di nyl] - 6- met hy1- 8- (4- pyridi nyl) -

i m dazo[ 1, 2- b] pyri dazi ne (conpound 72),

2- met hyl - 8- (4- nor phol i nyl) - 3-[ 2- (4- nor phol i nyl) - 4-pyridinyl]-imdazo[ 1, 2-

b] pyri dazi ne (conmpound 91), 3- {1- [(2,2-difluoro cyclopropyl)nmethyl] -

| Hpyrazol -4-y1} -p-nmethyl-8-norpho Iin-4- ylimdazo[1, 2-b] pyri dazi ne

(compound 118), N
hyl

7
2-met hyl - 3-[ 1- ( 2} et
6- cycl opropyl-3-[1-(2-

rRpyl) -/ H pyrazol - 4-y1] - 8- (4-pyridinyl)-imdazo[ 1,2
- b] pyridazi ngs3 d 124),

t hoxyet hyl ) -/ H pyrazol - 4-y1] - 2- net hy1- 8- (4- nor phol
nyl) - imdazo[ 1, 2-b] pyridazi ne (conpound 125), WO

2011/ 051342PCT/ EP2010/ 64 - 22 -
2-ethy|-3-[1-(2-nethoxyeth§|)-/FprrazoI-4-y1]-8-(4-nnrpho|inyl)-inidazo[l,
2- b] pyridazi ne (coffpound 127),

i davor 1 2 BEUICANETIORN ks L ROl 4 BT Rt ALY
/ H- pyr azol -of- “F}s sefecwddionetheroe gopsisingpbhydregen) CrialdatrigueromaiGe-i dazi ne
(compound 13&ki drox&@i_£a_2kﬂ?dihﬁorg‘é}éﬁd1$pfbsty1n{ekﬁyﬂ>,yc@@159{o~p§wﬂdoroethyl, Cs.

-2,6-di methyl-8-(4-pyridi ny imgdazo, [T, 2- B]pyridazine (conpound 134),

2- et hyl - 8-C4<lp3/ YldEhgﬁilﬂil%’S[ 15y togay rppzrapﬂ@@ﬁmlémfwﬁ%}zm -4-y1]-inida
zo[ 1, 2- 3b] pyri dazi ne (conpound 135),

2-cycl opropyl-3-{1-(2-nethoxyethyl)-,4pyrazol-4-y1]-8-(4- i pyl) -1 m daz
o[1,2- b]pyri dazli[nnaél a%é%fa%lglueﬁlﬁaofﬁsr?t, ﬁ P& from)flyliroger{, 1sc%¥1{yl,di,9,§-

2- cycl opr opyiflugrdethy(; 22 Redifloxpcgloreo byl metbply 2.2-difgrpr 2eydloptonylithgk 4- pyri di n

1)- imda - Y ' D y : 2H-
&2 or o- 3-SR aR, Sy P R oty R P iy )-
i m dazo[ 1, 2%¥bnildadi(AEidiesngdoetdyia7) , and

2-cycl opyr opyl- 3-[ 1- (2- nmet hyl propyl) -/ H pyrazol - 4-y1]-8-(4-pyridinyl)-imdaz

o[ 1, 2- Db]pyridazjne (co upnd 148),. and t st.ereoi s ric for the
har maceut | cal |yinagelst SBPaNEsT: &% b EoRvatEo } HereerlioRbIs i apeut i c
use, salts difluédoe2-carigoupdsthol, 2froethontyethyl;)(28)y-2-nhdilosg prdpet; @nd 2thethoxy-
S5counteri On}in?eﬂﬂh‘-%‘f ﬁeuti cally acceptable. However, salts of acids and
bases which are-n né-%'ar maceutical ly acceptable nay al so find use, for
exanmpl e, in the Rarbgdardy prsferisd cpmppindsandyobe ssfecte theecgravp el | y
accept abl e conpaupid2-hbthos@lthyd)-3 Wiel e t]- Phrtiyasqutmephd inydr feighal - or not,
are included w tﬁ].};}i&agﬁ‘leg 'lgsoulcﬂ{i lt)he present invention. 10The

e sal{s’

pharmaceutical | y accept FGH] are. defjne conprise the .
t herapeutical |y 3 vechgiireRy Ik Saer mé(ﬁdi-me%ﬁ-gaﬂ“fnq&amnx%%ldmé1,2-
conpounds accor dilpgideginegearmpaundl2), are able to form Said salts can be

obtai ned by treajf@-hbokAsaNéRYIRPy)INEyEARPQInHShACEM-dioRghdlmyhor mul a
(1) with appr oprihl%a%o@?_gﬁjgﬁp&rm% gg{g)loﬁ?d gu)or gani g aﬁl (cjis, bf or exarrplje
hydrohalic acids, 11 r ul ar. (} rochl orrc. aci robrom c agi

15sul phuri ¢ aci & [hiripthoxyil d -dimg lﬁ’ilﬁfgﬁhérﬂyéldébfﬂ]d?'"é?%/l@’éﬁr(é'laﬁﬁpag1,m§f115r
exanpl e acetic doiidhzohlyZibipyyideatd Coapodnd 4, opanoi ¢ acid, |actic acid,

pyruvi c acid, 0@[6-@-&&6}@»—1-@i?e!tl%ﬂétﬁyl%!—%rrid%ﬂquHﬁ&hﬁ%-@-mﬂ?ﬂh@liﬁyl?l@rhfli_azo[1,2_-
fumaric acid, n‘c'bl I Ci({%c{nd’ tnal‘rot%r'ﬁf acid, citric acid, nethanesul fonic acid,
et hanesul foni ¢ aéPH %eﬁf‘é%e%d’l fig i ¢ acid, p-toluenesulfonic acid, cyclamc
aci d, salicylic 3aki-d-mpthaxy-hanethyledyDr Tpwediny dmonehios-¢4-aoreholipgonver sel v,
sai d salt forns igdduzbE , Z-blpyeidagdk (cohpotec),ree base formby treatment WO
2011/ 051342PCT/ BRPRB0MARE2PS- metR é)l“op\y{)tﬁpﬁﬁﬂiﬁ‘ﬁﬁ’-@%&hﬂt—@-(ﬁﬁ?ﬁdiﬁyl)- The

conpounds accordin mul.a . contalni ng acidi c” protons nay al so be
converted into t! hg'gk’ﬁ'élﬂﬁlé% °P91p88?4€)e non-toxi c base salt forms by

ofl

(6}

treatnent with apprcpmpthosyahapapiocmethyl-3-nuridianilc-pwadebs-(AppriowyDat e base
salt fornms conpriisduzoflo2-bsxidagihe(cotdpeuad®pni um salts, the al kaline and

al kaline earth metal,. i art .ol g~ Ll L wma i UM hum
magnesi um and c@[@?{% élgégf)%ée,th%ﬁ '? WM% %%@é%tq@s@gl@mg@g% ﬁlrzy,
secondary and tg’r]PYr g (UARAUNE 9nd aromati c amines such as net hyl ami ne,
et hyl am ne, propyl am ne, isopropylam ne, the four butylam ne isoners,

di met hyl am ne, diethyl am ne, diethanol am ne, dipropyl am ne,

di i sopropyl am ne, di-n- 10butylam ne, pyrrolidine, piperidine, norpholine,
trinmethylamne, triethylamne, tripropylam ne, quinuclidine, pyridine,

qui nol i ne, and isoquinoline, the benzathine, N-nethyl-Dglucam ne,

o . o I I - o o o o



The term "stereochemcally isoneric forns" or "stereoisoneric forns" as
used 20 hereinbefore defines all the possible isoneric forns that the
conpoundswoffersmaba (1) may possess. Unl ess ot herw se WemEPNIOB6E264

i ndi cated, the chem cal designation of -dgnpounds denotes the m xture of al
possi bl e stereochemically isoneric forns, said m xtures containing al

di astereoners and enantioners of the basic nolecular structure. The

i nvention al so enbraces each of the individual isoneric fornms of the
conmpounds of 25Formula (1) and their salts and. sqgl vates, substantially
free, i.e. associ&X&pronxH- ﬁ6e@sm@thawe11@% 3pyedisyHet-(A-pwidinylhripidaag1i2n
particul ar IesslﬂmaHMZH&&uﬂmmnmﬂlpbeferably | ess than 1% of the other

i soners. Thus, gzame%pwﬁgq) 9fpytiarmle4- hl)orp}ﬁ)hmP -inBLENCRL P &ézfiﬁeed as
(R, this neans t qﬁgonpoung is substantially free of the (S) isoner.
St er eogeni ¢ cent ve the R- or S—conflﬁuratlon substituents on

bi val ent cyclic 3@@@9?%%[1@(;2@@8@%&1%3wﬂdlea S-(eirorphoindi-midazalhe- ci s-
or trans-confi gupgridanine (compduatili@yi ng CAS nomencl ature conventions, when

two stereogenic ggpf répﬁf}téﬂérzv\“ﬁetﬁgﬁ%ltwlﬂ %?ﬂ r?hieﬁciaﬂlﬁr (8- rﬁ?&?ﬁ@lﬂ{ pn a

n-1ngo elog

conmpound, an R ar | S, assi
sequence rul e) tguqsaﬁg I%\EKJEPD IdaZ G PR ﬁ?}ff@ center, the reference center.
The configurati &cwﬂommléewdnetbexw@éhﬁeyeémaﬂ -msthybRr{diryaidedDusi ng
{ﬁl ati ¥e descri idaso[1R?- b]ﬁ?n&laﬁne (BpSiidd 14here R* is al ways specifi edI a;s
e reference ¢ S &l ality
and [R > o] 6 251 ﬁ% %"%W %3@8{“9936 Hebfhs S AARREBIL 2!
unl i ke chirality™ lgazuilef CHEOF -nunbered chiral center in the
conpound has an H@@ﬂmﬁ@gxﬁﬁh@y)éWﬂh@ﬂsé@mﬁ@@eﬂf@prﬁhg111R(1)-tmeiam[ér2eo
descri ptor woul %]E@lcﬁl@ﬁél(édrﬂlgb@a 1®,[R,S*]. In the framework of this

cppl i cation b oo P i, o

conmpound accor di
m xtures of thi §3 WF( Qépff%’é‘@ Zetural |y occurring or synthetically
produced, eit her3-Wi-Campthvxy-dimethylptaose)- dpyridingh-2-wothyp 8« ddnhorpeaimiybhed
form Radl ol abelikgghzep rmgwﬁaaﬁﬁeg@ {u@d(g may corrpri se a radi oactive

i sot ope seI ect e r hﬁb

T %%%@%Z%%‘ééo“m 1% °§Ph°'1:1H 253 GRS 85 1 o
10sel ect ed fromb(Pﬁel Gragpcurramd 1Bhepar at i on The corrpounds according to the

i nvention can ge?nEﬁr@l mythbsyqnhﬂpamddbm]az sedybssUanrdinydkepdazogh2h of which
i's known to the pykiridagfheR é‘dr%]%hndbﬁ yparticular, the 1500rrpounds can be

prepared Zcﬁi’;dkﬂﬁs e T

enanti omers whi di Zlﬁ‘é @(épmua »from one anot her fol | owi ng art known

resol ution pr OC@JWO&Q)roﬂSHG [ma(aemthomntgoymldﬁlyﬁcﬁ (4harpho)inytpymiiazo[1,2-
converted into t ﬁyrfdyzfn‘ég g 28k astereoneric salt forms by reaction wlth
0

a suitable chir |aster I’IC ar e subseq tl
separated, for Zi[a(ﬁg rgcthg Yez@ﬂ%g RYVQI ?tﬁﬁﬁ'({ Qéﬁ%ﬁ [g% t he
enantioners are h]pﬁeiaatnedcqrhemeﬂﬁébn by aI kaI i. An al ter natl ve manner of
separating the enpR{d-@6®mbkyethyd)- eq)yﬁﬁmtyt]ez cairpetpids-(OhyfdinpiHimidakg[1i2vol ves

i quid chromat eely mézhlél(& SRyl stationary phase. Said pure

t h |1 d f t.h di
e e el ko Ly BT BagsT g
mat eri al s, provitdedidaame (¢drepauad@®).on occurs stereospecifically. A

Preparation of thp-fimnahoe@iRayagsridiyonaRtiyel sqi-emphbilisy 1 -middgrei n Rl,
R2, R4 and RS ar z@ gdagﬁlf'o &;&%ﬁm I?g i's ggﬂih%r of;gn a%c} 1 M%w
p}% é nd of For la) Rl

di nyl, o) ?
pyridiny can 2-met hyP%r rnorphorlﬁla i ?g (t%trglgrr(TiP H-pyran-4-yl)- -pyrl inyl]-
imidazo[1,2-b]pyridazine (compound 27),

3-(6-cthyl-3-pyridinyl)-2-methyl-8-(4-morpholinyl)-imidazo[1,2-b]pyridazine
(compound 28),
3-[6-(3-methoxy-3-methylbutyl)-3-pyridinyl]-2-methyl-8-(4-morpholinyl)-
imidazo[1,2-b]pyridazine (compound 29),



WO 2011/ 051342PCT/ EP2010/ 066264 - 25 - wherein R, R2, R4 and R5 are as
defined before, with hydrogen in the presence of a suitable catalyst, such
as 10% pavbadivosuzmp charcoal, in a suitable inert sol verCl/Eroei/oeReset hano
or ethanol, under suitable reaction condsti ons, such as a conveni ent
tenperature, typically ranging between 25 C and 40 C or with amoni um
formate in 5the presence of a suitable catalyst such as 10% pal | adi um on
charcoal, in a suitable inert solvent, such as nethanol, ethanol, ethyl
acetate or dichl oromet hane or ni xtures t her eof , under sui tabl e reaction
condi tions, suck-B§thyEaftgerabolnybotnleshl awera@@aﬁéramﬁ@yl]ﬂ%aé%[ﬂﬂy rangi ng
bet ween 40 C and]i@tlagine 1mpandB3Ound of Formula (1) wherein R, R2, R4 and

it S I ae e A R
AFEras e e,

R, R, R4 and fore, with a boronic acid derivative of
For mul a R3B( OH) 2-WRewERi01ed- flileéhxh?thﬁlé13k19/§l’“dé@ylb§ -(8eprplRligd)rimigdazof hé presence
of a suitabl e cadflpyridainegemhpasdiey,r aki s(tri phenyl phosphi ne) pal | adi um (0)
150r pal | adi um (3.{e. 3-hyRidig)-PIRSRNGE(LhofbhdHh IR Riaphe d

| i gand, such as 2 ﬁ%ﬁ%é@ﬂ}ﬁex%}{}bhﬁc}g)phl noﬁ}%1 % gfprret h%zybl Sﬁ(gn;?p@b?ﬁ azme
presence of a s a% such as sodi um carbonate or potassium

phosphate, in a 3s[ﬁ H3B)-&-matkasy- kpywelidiny i3 atyridinys-Aimethu-8-@Fmarpholindkane
and water or tolinédeo[ yndRyridatib@bempoeats4)pn conditions, such as heating

ot Ty S P BRI RO

m crowave irradiatio er to e etlono
reaction. Alterr} )sof Formula (1) wherein R, R2, R3, R4
and R5 are as def [lﬁ@dfnb@b&Y®h§d)’rdHHmraZO§4W}-Rdimlwl:8-(:%moaihs>hnﬂéi1pid@p®[déd by
reacting an intej 'aaineé@cf asby (11) halo 25(11) wherein R, R2 and R3

are as defined before. aid. Em% R SBRTRH f%aQJ;pmug.nie&%g-(%mpﬁompni c

acid derivative {gem
2011/ 051342PCT/ E@Z@f@ dazigs(cOMpRERES R4 and R5 are as defined before,
in the presence BéycomsopilablleCemtthbysl - mehghropsl)- 1/ H-pyrazol-4-yl]-8-(4-
tetrakis(tri pher}ﬁcl,@ﬁ@ﬁgjm ﬁlﬁh%[i Q.(B]Iy}m({a%e (¢d3n1§0t{|1gdggpsence of a suitable
base, such as s E3LRINGA A k! AL ERAGE) POLYER] o i3HEN, a2

m xture of 1, 4- oxa é pyr inde r@ rye)aé?l on c’on Yi'8hS° such
as heating at a é‘éifﬁl\)@ﬁidég?t), terrper ature, 5e|ther by conventional heating or
under m crowave 6- cycanjjrapjldn[6i(aFmethp;ey-iZinetb§rlptdp|y’e I-pyrédisyl-2-rhétyle® | et i on
of the reaction., uﬁggazgh bo d@zﬁluco\ﬂﬂ%ﬁlﬁ&ﬂo , R2, R3, R4 and RS are
as defined bef or a VI e pr ng an
i ntermedi ate of %H%pﬁﬁl'@'@ﬁrg? ’é?’i‘&?"ﬁéfe %%‘ﬁfy @Iﬁélfp%ﬂ@ ef ore
and hal o repr esdmidazal lpt-blrrigazinogempainha b, boronate derivative of Formula
(1V)  (1'V) wher &-&4lancpyR3- @ @- mahdgfdtm@) -Bafyoidenyl]- 2 nickiey{3F @siaopho by B
suitabl e catal ysi}mdawﬁh%g B8Rk cg | phosphi ne) pal I adi um (0), in

t he presence Ofsfﬁ sy N y&( % 5 ﬁ Sodi H;Qn \%EQTE hglrga uitable
inert solvent, sUEH UERY rI@et P 4“63 ah s et -Ei t abl e
reaction condi t inerpholinydn imglaneldt2- bﬂgyladazaled@nmewreirﬁ3)t enperature, either by
conventi onal heal-&}rb%@dﬁpylﬁd[@’-(mﬂl@thﬁmmxiyy%E}@iriaiﬂyq)]ﬂ&t@byﬂdiﬁ?l?iiﬁiﬂa%[IEZ-WE to
ensure the corrplbﬁgggzﬁf ion. 20 Conpounds of Formul a (I) wherein

R, R, R3, R4 efore and ridin al so
be' prepar ed by re él?ﬂ am?-én% bsipgimsr s i B Chpho G-

1rn1dazo[l 2- b]pyrldazme (compound 45),
2-cyclopropyl-3-[6-(4-morpholinyl)-3-pyridinyl]-8-(4-pyridinyl)-imidazo[ 1,2-
b]pyridazine (compound 46),
3-[6-(2-methoxy-2-methylpropyl)-3-pyridinyl]-2,6-dimethyl-8-(4-morpholinyl)-
imidazo[1,2-b]pyridazine (compound 47),
3-[6-(2-methoxy-2-methylpropyl)-3-pyridinyl]-2,6-dimethyl-8-(4-pyridinyl)-
imidazo[1,2-b]pyridazine (compound 48),
3-[6-(2-methoxyethoxy)-3-pyridinyl]-2,6-dimethyl-8-(4-pyridinyl)-imidazo[1,2-
b]pyridazine (compound 49),



with a hal opyridine of Formula (VI) halo WO 2011/ 051342PCT/ EP2010/ 066264
- 27 - where R4 and R5 are as defined before and halo is bronmo or iodo, in
t he presewoeonfosa4gui t abl e catal yst, such as pal | adi um @Cir)Epa@etoad2e4 in t he
presence of a suitable phosphine |igand,i6such as

butyl di -1 -adamantyl phosphine, in the presence of a suitable base, such as
pot assi um phosphate, in a suitable inert solvent, such as

N, N-di met hyl formami de or 5 N-nethylpyrrolidine, under suitable reacti on
conditions, such as heating at a convenient tenperature, either
conventional hea F¥sPMEPPYRdEr Cringtheayensthyl peany )r%aw#%ﬂylk%érnmémdb time to
ensur e the conplistidazo[103-bipyedamectcoopoud s@npound of Fornmula (11) wherein
R, R2 and R3 are@g-gehbred-RehobrpydXtaptdi 10sbmubliRneekahb[RD-1s
NR6R7 R2 is tr| {63% orretﬁﬁ gﬂ plyg cﬁ%rgﬁ%n(d haliﬂg1 r%g)?esentsg a brono
or iodo, can be PP¥ 3?518(%%/&90&13 i'hg. a conpound of Formul a ﬁ\% wherein R,
R2 and R3 are as-efrmedoprtirey)-3umiing bi-bsorpholiny )dakb%%eh bipvadezing a

sui tabl e inert s(oémpasﬁn,dﬁézl)u,ch as dichl oronethane, in the presence of a
sui table acid calgy aépﬁls @Sm@tﬁgi};ﬁrﬁ&hﬁgrdﬁ?gefpﬁ’rﬂlﬁ Pen&gacd 4n

conditions, such _das nvegl %Eg?mnﬁe(%at ur tX%:Sf y rangi ng bet ween

10 C and 40 C. 2B ‘and R2_are as defined
before and R3 i -kyeiic yl-Sa# @O@@Ob@bmiﬁaebleﬂ blpyridesin-3nd]-a.ocdimsduid- of
Formula (Va) R y(rMﬁl)eethQanrQedrﬁp@nalﬂand R2 are as defined before, with

charooal ' ﬁﬁ;’%ﬁ@? 618U sehaRL3-RahAbRY ). BHARAR- bt Rala.Adl U o
sui tabl e inert Bl %%E@Fﬁﬁﬁf}? ‘E?imp@tuﬂ ﬁg] under suitable

reaction condi t i2eeopsomrsth 3a[§ @-wethoeysitlent- 3m€ﬁémw§tﬁjn@thyi “Jitaaridinybangi ng
bet ween 25 C andnAdhz6]101- b]@yhhaﬂmampahﬁ@s te in the presence of a

suitable cataly LT £ inert
sol vent, such a? {éﬁ&e%?x%%% gﬁ%lhﬁgﬂmﬁﬁﬁaﬁgg&‘%ﬁdgz@hi or]gg':s{l‘%mne or

m xtures ther eof(corﬁ%éﬁr‘} Xkitabl e reaction conditions, such as heati ng at a
conveni ent t enpdratalnpeopytlyZpinctlyl-§- [6-&ﬁgmqnghdimwﬁéepyr4®nﬂ] Brd-yodingl)- A
conpound of For mi@z6M)2- 1ghﬂnﬂcoﬁﬁbguﬁ@5 re as defined before, and R3 is

30 G _4al kyl or e by .t eac d of
Forrmul a (Va) whe()f%3 pél%y(ﬁ ﬂ%yliﬂf &&ﬂoyet &8 Xfy &'g ]t()het%g]o]r%%lvﬁtt a@bp(ﬁ ronic aci d
derivative of def*fiﬂ BW?@%@P@PRB“?% € _4al kyl or CS_BCycI oal kyl, in
t he presence of [t matﬂlbsy-@ahahyl@tqpyﬁt&pymhnyl] -8-(4-pyridinyl)-imidazo[1,2-
tetrakis(tri phegj Iﬁggﬂ |( h@@gum (0) or palladium (I1) acetate, in the

/ hi
andy ouch o8 23%%&%@@9?3%1 R PRy B RGBT T

presence of a s drerapewdddde, " such as sodi um carbonate or pot assi um
phosphate, in a 25n1et1@b8€{44mt&pholﬁgrll)vzam (2,3 aatiflasroathokpt peridihyll-ikhiddizeX e
and water or tol cgdazhll@ ESmdin! H%QLe reaction conditions, such as heating

at a conveni ent fure convent i ng, or _under
m crowave i rradlza’fnieﬁlgﬁg'cf 'r%orB@‘?lind - ' Et%/lﬁﬁmi%n glﬁ'é @Y{lﬁ@y BPP%P&PE i of the
reacti on. A conpdeyrdlasinekormpduad(©9), wherein R is pyridinyl, pyridinyl

optional I'y substj. m@zeﬂeﬁhbmtm} jghdmc}lmae{mh 8- (f4fﬂléﬂpﬁ@lﬁt@ﬂ)ﬂéJabfiﬂu@‘r’omethyl)

G _4al kyl oxy, trifluoronethyl
C3 8cyc| oal kyl R% ﬁaﬁgmdi Bgﬁﬁdaz Orret hyI can be prepar ed by

reacting a conpculd(casloppmeshqay)-3ypyiuiny1l-g-paqthyl-8-(4-morpholinyl)-imidazo[ 1;2-
b]pyridazine (compound 65),

2-methyl-3-[6-(1-methylethoxy)-3-pyridinyl]-8-(4-morpholinyl)-imidazo[ 1,2-
b]pyridazine (compound 66),
2-methyl-3-[2-(1-methylethoxy)-4-pyridinyl]-8-(4-morpholinyl)-imidazo[ 1,2-
b]pyridazine (compound 67),
2,6-dimethyl-8-(4-morpholinyl)-3-[6-(4-morpholinyl)-3-pyridinyl]-imidazo[1,2-
b]pyridazine (compound 68),
3-[6-(2-methoxyethoxy)-3-pyridinyl]-2,6-dimethyl-8-(4-morpholinyl)-imidazo[1,2-
b]pyridazine (compound 69),



where R2 is as described before, R3 is chloro or trifluoronethyl and halo
represents chloro, brono or iodo, with a boronic acid derivative of Formula
Ri B( OH) 2 wibenai/os1ie 15i s pyridinyl or pyridinyl optionalPcy/eraistosd2es ed with
hal ogen, C _4al kyl, trifluoronethyl or-@7-4al kyl oxy, in the presence of a
sui tabl e catal yst, such as tetrakis(triphenyl phosphine)palladium (0), in
the presence of a suitable base, such as sodium carbonate, in a suitable
inert solvent, such as a m xture of 1,4-di oxane and water, under suitable
reaction conditions, such as heating at a convenj ent terrper ature 20 either
by conventi onal Zh%étmfﬁbylcﬁr[%ﬁb@mﬁhogpﬂovév@'qdméh%% “4ryidingh-imidsgelled of time
to ensure the cdﬂpj/r&talzrmn (admpdvadr7/@acti on. A conpound of Formula (V) wherein
R is NR6R7, R2 2 fétﬂn@@lgh-b%su%orﬁ%un%zl)cjlbgﬁcﬁngq staldddarpoet hyl and
R6 and R7 are as | y 25 react’ing"a conpound

P
of Formula (VI1)™ aé?@ %y?a%@ﬁed nglrploﬁlé(gj}@ef ore, is chloro or
trifluoromet hyl Zafslapsprylrelfr@smpthexysthosyy3-mrdiy! ]o¢ medae-Saltmyrdindlpound
of Formul a R6R7Nhiddzeflel-b]pbidazink fénpoend®2)lefi ned before, in a suitable
i nert sol vent { t eltmg@
such as heati nm&a@%@gn&g&&?%&%r at u? g%»'glfdf}ﬁ}l e Eﬁﬁgg%%ﬁl ?gﬁlgtcliazﬁg?tl ng
or under m cronwaVe ARG (TN JP)a period 300f tinme to ensure the
conpl etion of tHecycdaeerds-[6- @@ngtimye@%x)r@mnﬁmﬂe@med%ﬁe@ morpholinyl)-
Conpounds of Forifidazo[1\)-bWyeidetife Ronipdutiet4)ahydr opyranyl, R2 is as defined

before and R3 is I, 915@.13 can_be | 2k ing a
conmpound of For rru&llér ﬁf &E‘Ehfy 8"2& Bt D ?FB R‘f“‘?%’?ﬁ@g 3%’&{(12?5&1} R2 is
as defined beforlg11 [1 Pé’ﬂé?ﬁl%?(fomp(’tl?(i? boromet hyl, with hydrogen in the
presence of a s@-mathye3dai2i(Y-sethdetboxiasthy(or-paidisdi-Grtdomrohemydal , in a
suitabl e inert spli®esfl,2-spshidasndRbhRpoehd 96), et hanol , under suitable

reaction conditi \% t L]

SR on o i USRIV o LSRR, DL s
sui tabl e cat al ystp¥ifeginggcorapausd|/7adi um on charcoal, in a 10 suitable inert
sol vent, such ag-ogidyaonwi-2-matthghed(4-netrbld lingt)e3-fi- etetmthyd'rccﬂqu}mEMya)nb or

m xt ur es t her eofy, Mﬁg,ﬂ mﬁ&ldzfoﬁpt_% ﬁﬁfﬂﬁ&lh@(bo%%@hév , such as heating at a

convent ent terpereh i @v@’-&% Ogvzoﬂmaﬁf%”ﬁée R

or 15 trifl uor orfetidiyll- @Hﬁazl@él%'rb Wadnp (commesnd 1).a conpound of Formul a

(M1) where R2 |2Scﬂ$opﬂeﬁylme1deﬁhgf Bu(é-pyRBiniyH-36[d-@eteahgdrot-2 Hipyrear oyt Ryl and
hal o represents Idglr ng& gngl% tddmy o@n dro 2H- pyran 4-boronic

aci d pinacol est | n t éd

tetrakis(tri pherfPYSIREEHR tilP'F 'gglﬁ’ﬁﬁ" ’6‘?3%'&6}8?{[@ é’é(fadlf §B£| tabl e
base, such as sanfrldmyé]anrbmiﬁm[wb]nyrad@met(a@meounde‘?r soI vent, such as a
m xture of 201, &-di-gxegheliayigl3viat(estsahydrd - pwahaabﬂ%r@aﬁmy@]nmﬁemu pons,

such as heating tﬁ% yritaG i ‘(E&hﬁd?ﬁl tg%rper ature, either by conventional heating
or under mcro i"at. riod i.ne, to e re . the
aiib; 511191) S By avetorbifra i BRI e o

conpletion of t
pi nacol ester Ce(nomeoluldtgél),ned by procedures 25simlar to those described

in, Qu, Y. et agleyc ABO(?SS&H@ ﬁgyneﬁnﬂglmaemgﬂ i 4-hirpadliay ()x(hlh@a)zop MO

2011/ 051342PCT/ ere R2 is hydrogen, G _4al ky
trlfluororrethyl%ﬁ& %);3%5625%4%(1 IS C r trifl.uo orrethyl can

be prepared by r%e e@ﬁ%ﬂﬂéﬁ@’ b#- PPTHEW]B§€ fpl\%%}‘ on R is
hydr ogen, G 4a|(kyﬂuord)methyll)ﬂmuimd)[tiy2 blpyriGEigcigompalnd/83), R3 is chloro or
trifluoromethyl @&%mﬁbw@e@t&ﬁﬁm §y1<;chh§1? 0-EthPL e pWidiny 5 ofidapdiiodi de, in
the 5 presence qf a. auin'teigole oa%'d catal yst, such as hydriodic acid, in a
suitable inert SAW/T ¢ HPES ac tonitrile, under suitable reaction

condi tions, suck-&& Qi’é‘éwlﬁgma%thfél TBEAY RnSt (4trsmidaryAr ividazog ghdpyrigpzine
conventi onal hedtompownd 87nder m crowave irradiation for a period of tine to

ensure the CO”D'ﬁEG QRy10§- Wﬁn&l?-@cé-h%thﬂ% -A- ﬁ;QiH?ﬁHﬁﬁnﬁEzdf@Q%]b%gdaﬂn‘e) wher e
R2 is hydrogen, Y | Gor onet’hyl ~ or’ C3_"8cycl oal Kyl is chloro
or trifluor orretctiyu gl')’o represents chloro or bronp, can be prepared by
reacting a conpcumdthyt-8#smparpholimyRy3-fal bpxeplidinyl)-3apyRNinyl]-imidazo[ 1,2-

b]pyridazine (compound §9),



WO wherein R3 is chloro or trifluoronethyl and halo represents chloro
or brono, with a 15 conpound of Fornmula (X (X) wherein R2 is hydrogen,
C _4al kylwotniffdsuwsaeonmet hyl or C3_8cycl oal kyl and hal o' repmes@oinss26h! or o or
bronmo, either neat or in a suitable ineng-solvent, such as ethanol,

i sopropanol or 1, 2-di net hoxyet hane, under suitable reaction conditions,
such as heating 20 at a convenient tenperature either by conventional
heati ng or under m crowave irradi ation for a period of time to ensure the
conpl etion of the reaction. A conpoun where R3 is chloro
or trifluoronetHYKl '&W@Yﬁﬁhﬂ)ﬁdﬁr@@hﬂt%%ﬁ@ﬁﬁh@@&]ﬁmﬂé&zﬁ{ b%ﬁ’ﬂ@ﬂldﬁ?mr%é]&tzr ng
an am nopyr i dazipyeiddofantior @ohgo@ad 90), NH2 25(XI) with bromne, in the
presence of a s a
Suitabl e i nert W?%%%dgfgt{;%mﬁ“ L e B QR R PR Frog) ™

condi tions, suc 0§ erature, typically rangi ng between -10
Cand 25 C.  \WO2methyb8144nroimlmyder7-0begealiding)-4-nyriduwhomdezef 1. Bor mul a
(1X) where R3 i p]pyHidaede@Eorhfduntiway,onet hyl and hal o represents chloro, can

vo ?3222”3253?%Sﬂnﬁ%&wﬁ&ﬁ#’g (Rt bl R LT G
Formul a (X) \/\herpé’l’“ﬁnﬁﬁmil ?ﬁ G _4al kyl, trifluoronethyl or

C3_8cycl oal kyl andydiropyl €pmethgh8 <4-chirphalingt)- b[@ﬁ%moqdmhbﬂ)ém}mdmedﬂ
comercial ly or igdduzbE , PbRRAUSAnDKoRpBGRAM)ES sim lar to those descrl bed in
Gaudry, M ; WMar n

Folrjrm%la (XI) Wnéwég I!?fb\o%’ggg@oﬂpgrp?éﬁﬁ‘aﬁgﬁi(g%ﬁe hOI 37?9318?"%1 W‘TR’% nlgbund of
Formul a (XI) whedRyrazing (6¢pqupd P8het hyl can be obt ai ned by procedures

simlar to thosé&,cldsuethyded[G-6l-pipcBrinyh;3-piridinyl]l-8-(étpyaldinyWonAxdpYB779 Al 15
A conpound of Faqj i(ﬁzﬁly)( Mﬁﬁlﬁu% is NR6R7 R2 is G _4alkyloxy and R3 is

. R
brepared by r (8 e L A e A L e o
R is NR6R7, R3 (Fempopngrt)or trifl uoronet hyl and R6 and R7 are as defi ned
before, w't h a reagtpromfl-8Hek muitpholing!)-BH 6+(@ipipeRizing)-BipyddinkijHongazafid2-and
hal 0" represent ,)1GIHALRA Qo RIFR08),N & suitable inert solvent, such as
met hanol , under

abl e .;reac ditions uch as t| n .at. a
conveni ent terrpeq?%ﬁ péo@fltzﬁ@FtthPftj)gl é@'ﬁ@é’iﬁefa&ﬁa’l)' é’ﬁlflfhﬂél]ggr yrH crowave
i rradiation for igigaeellodtblmyridpziec ¢compayid @)% he conpl eti on of 25t he
reacti on. Conpounekgldprofydronmkihyl- 80(41 ‘morpledliyh)- [ 6-( IspidRaRAy ) R3pyridicyll-or o or
trifluoromnethyl gp(?{l Ef' ?gﬁ)&,ﬁ s Ehd before can be prepared by
reacting a conpaqu } &Ei ere chI orﬁ 0( trifl rorret hyl
and hal o repr esentXaHp BBk - ( m?ra&l%) ayidinyilves @ﬁ%@ﬂ
for mul a R6R7NH vimedaepl, RbIpanidazRre @oepasndiédli)ned before, in a sui tabl e inert

solvent, such ag. a@‘iﬁlﬁﬁﬁb}ﬂBL (=0l pip&@iln§l9u3t@bid(ﬁlyl}9@-1€4Jp9ﬂd1ﬁ9l)dhﬁda@6|§l,,2 such as

heating at a con ﬁlet(gdm]%; 5) either by conventl onal heati1 ng or
under m crowave | a &gtl on Tor H:gd of tj nngf dh (iorrpl etion
of the reaction.? 117%@3911?’!3@3 bR orse “m azo[1,2

b]pyrldazme (compound 103),
2-methyl-3-[6-(2-methylpropyl)-3-pyridinyl]-8-(4-morpholinyl)-imidazo[1,2-
b]pyridazine (compound 104),
2-methyl-3-[2-(2-methylpropyl)-4-pyridinyl]-8-(4-morpholinyl)-imidazo[1,2-
b]pyridazine (compound 105),
2-cyclopropyl-3-(6-ethyl-3-pyridinyl)-8-(4-morpholinyl)-imidazo[ 1,2-b]pyridazine
(compound 106),
6-cyclopropyl-3-(6-ethyl-3-pyridinyl)-2-methyl-8-(4-morpholinyl)-imidazo|[1,2-
b]pyridazine (compound 107),
3-(6-¢ethyl-3-pyridinyl)-2,6-dimethyl-8-(4-morpholinyl)-imidazo[ 1,2-b]pyridazine
(compound 108),

3-(6-cthyl-3-pyridinyl)-8-(4-morpholinyl)-imidazo[ 1,2-b]pyridazine

(compound 109),



Compounds of Fornula (1X) can be obtai ned as descri bed before. A
conpound of Fornula (11) wherein Rl is NR6R7, R2 is trifluoronethyl, R3 is
chl oro orwb 2rwdshaser omret hyl , and hal o represents a i odopcrarie/ops2epar ed by
reacting a conmpound of Formula (XII1) ~1B NN (XII1) | wherein R3 is
chloro or trifluoronethyl wth a conpound of fornula R6R7NH, where R6 and
R7 are as defined before in the presence of a suitable base, such as N, N
10di i sopropyl ethyl am ne, in a suitable solvent, such as acetonitrile, under
sui tabl e reaction conditions, such as heati at a conveni ent tenperature,
either by conve&{%%Iopﬁ%}tlﬁrw@rm}ﬂhAérdlwwgﬁéénqrph%lmwrm&ﬁm& a period
of tinme to ensurtdpyritezmerfpimepdund 160),t he reaction. 15 A conpound of Fornmul a
(XI1T), where R3. {@C}%I&Ip%ﬁllgtpfrfdl IHONRAR IR 4- ﬁy’%ml&ﬂ? Hﬁﬁ@@d{@@ tﬂ}éyﬁ@a%ﬁfe' ng a
conmpound of Forrfu (%Vldlll Is trifl uororret hyl , i's chloro or
trifluoromethyl r1 presents a brono, wt I\I-IOdOSUCCI nimde, in a

suitabl e inert %(%Wopr@méﬁ %ldm%hgéﬁﬁmﬁépﬁélyl)rlﬁll@%[b%'@ké’ﬁ@ém@@ a
suitabl e acid catahysind I9agh as trifluoroacetic acid, under suitable

t dit
I)g?\(/:vele(r)\n-(igncl '30['I§ frIihe@i?o 1C &’lﬂh@n 1Hﬁ1@ﬂeiﬁfeﬂ{ (%Zrﬁb@ﬁblllﬂgzliangl ng

trifluoromethyl, 1 pgp %]Fe CPIIIPPH%(I t hyl and haI'Q represents a
brono, can be obt-Hi- @eme‘fzthXIC@hﬂ}  Heyrével-drd]- 22Etwlo%fﬁapﬂnhnxﬁ -irfigerlll &- (1 b)
/| RS, ------ NO\ Ib]ﬁric{azmel(&ar@oud@qqe n R, R2, R3 and R5 are as defi ned

react {hg a I:irréloj(una%IlglngImrﬁﬂa 1 Sl B SR BB IR BB 2

- (xiv) where FﬁPW@ZlnRécoéW?PW 1dpb as defined before with an al cohol of
Formul a Al kl - OH Mnethgl R-(MrkorphalinGil)-3+al A-plyrazol-4-y8-ipridesze ic2-bifyrdazine t abl e
base, such as thg,spsliddmigy, potassiumsalt of the corresponding al cohol, in

Feact i on cond I?Sﬂlsthygﬁ-@ﬂas PRGDTg G RN ATERt TRy APUPE VA her by
convent i onal heamlciﬁqo[irﬂ -blyedazmecowennd tFadi ation for a peri od of time to

th I I I
(1) wherein R, i ?Ilﬂ“?,g,%%f R Ly ™ TP RN P

and Alki is G Rla]l pre gre react i npound of Fornul a
(XI'V), where R w BEII TFE T o g I{ﬁéa’r%@II-g nA-Sid omholngbnol | of
Formul a Al Kkl - O—llmeian -Blpridianicodmbkyd 119)n the presence of a suitable

acid, such as pofASElMEmDYARARMALDALRA 1 gqumtﬁﬁahﬁ)gwﬁafphomﬂ as the

correspondlng alco on conditions, such as heating

at a 15conveni endt™ aé%leirjg LIII;lgaZHé‘I @gg}pognc?g Hventional heating or under
m crowave i rradidatl WP@PK@@&HH&%@%‘I%%I 261 enpslyrlethy hS-ompidatilbn of t he
reaction. An al qahtbizopfz Eﬁjynmhzaneﬁ{cbhrp&xhd/vlmr)el n Alki is C _4al kyl can be

orocedures si i Lab Lo ROLE 1?’ %‘)‘1‘4%‘”" AEB B R BTN A

conpound of For HHII%?Z?BI ?7én COHIQQ““ nd R5 are as defined before can
be prepared by riHe(Z- mgthaxwﬂp@hyilpraml)ﬁﬁl-pwaaole%y)] -Rinethyl-8-(4-pyridinyl)-
imidazo[1,2-b]pyridazine (compound 123),
2-methyl-3-[1-(2-methylpropyl)-/ H-pyrazol-4-yl]-8-(4-pyridinyl)-imidazo[1,2-
b]pyridazine (compound 124),
6-cyclopropyl-3-[1-(2-methoxyethyl)-/ H-pyrazol-4-yl]-2-methyl-8-(4-morpholinyl)-
imidazo[1,2-b]pyridazine (compound 125),
6-cyclopropyl-3-[1-(2-methoxyethyl)-/ H-pyrazol-4-yl]-2-methyl-8-(4-pyridinyl)-
imidazo[1,2-b]pyridazine (compound 126),
2-ethyl-3-[1-(2-methoxyethyl)-/ H-pyrazol-4-yl]-8-(4-morpholinyl)-imidazo[ 1,2-
b]pyridazine (compound 127),
3-[1-(2-cyclopropyl-2,2-difluoroethyl)- / H-pyrazol-4-yl]-2-methyl-8-(4-
morpholinyl)-imidazo[1,2-b]pyridazine (compound 128),
3-[1-(2-methoxyethyl)-/ H-pyrazol-4-yl]-2-methyl-8-(4-pyridinyl)-6-
(trifluoromethyl)-imidazo[ 1,2-b]pyridazine (compound 129),



(xv) 25 wherein R, R2, R3 and R5 are as defined before, wth a conmpound of
Formula (XVI) WD 2011/ 051342PCT/ EP2010/ 066264 - 34 - (xvi) in the
presence wb 2811905i134abl e catal yst, such as PCT/EP2010/066264
tetraki s(triphenyl phosphi ne) pal | adium (@p- in the presence of a suitable
base, such as sodium carbonate, in a suitable inert solvent, such as a

m xture of 1,4-di oxane and water, under suitable reaction conditions, such
as 5heating at a conveni ent terrperature either by conventional heating or
under m crowave |rrad| ation for a peri ime to ensure the conpletion
of the reaction. M@y@%@%&‘ﬁ“&ylhéﬁwyﬁ?@é&dﬂ] %é’ﬂf‘é]ilyl Sf+-mernheliay)-2vi ), can be
obt ai ned conmer dtr@ldoyomdty A imatmpoelu db phrifatimulcampa)d ey e R, R2, R3 and

R5 are as defin b V4_LRaC 8.(20P f Formul a
(I'1) wherein R e Rtgd;gﬁ{ ﬁp@ﬁ?ﬁ?%gﬁéz& .+ gg?@ﬁﬁgkgl(g IS %@gl or iodo,
with a boronic 40 yf]\‘}%m%ef(cﬁmpﬂﬂ]ll %’ | _OH HO-- B/ /N
A Re-. L. 2 sehy3-[ Wb metiRBy ¢thylad Hopyrprdd-pidBddenyridinybDhimnigezes bAce of a
sui tabl e cat al y&qpyrsda@ﬁheqsorﬁl&t@anak) s(triphenyl phosphi ne) pal | adi um (0), in

t he presence of 3a ﬁ@tl% &?FIHW%?? ﬁﬁg%u(mn%gﬁfpgr@trﬁorah@g% sw tabl e
pggl

i nert sol vent suc ne and-wat'er sui tabl e
reaction condi ul@&m%lu%h Prdng R Pﬁ’tm‘ia %ﬁnvenl ent tenperature, either by

conventi onal hed-iIn@- methumymlnylbllHFp}mmoeryl} Mrcﬁﬁieﬂwl-ﬁdﬂ-p@rriﬂmyi)dmiéafzot],h% to
ensure the conplgp %nglfe (t@pduaasipn. 20 Conpounds of Formula (11) can be

R O e T R

alternativel y canpwalaginggegrerpusg 188hcting a conpound of 25 Formula (XVI11)
halo RS (XVI 1 13[1-Mn2Mbi/ OGB4 ARGTABRA0A DD ORERAE-(1-Bfiroli M- BniBEzd[ 5,225

defined before gyr Egl r?g{] brono or i odo, WIthtI’IISOpI‘Opy|

bor at e, |nthe ﬁlp'ggg a{I tgﬁfg ?ﬁfﬁr uch&gnéﬁgt |IAL umin the
presence of a SL%’EDS 4 tiflugfocthyr/4fr Iﬂl%r??le 1¢di amine, in
a suitabl e i ner timsbizoEni- b]wmldaase Choelphyﬂlcbl?ﬂér under suitable reaction
condi tions, such. ésfclcﬁ)rGQF]MﬁBﬁphéhﬁﬂrgf[@l -trifbﬁlakd‘eﬁ{ﬂ mqﬁzmzam ween

-78C and 25C A. ha (o] VAT where 'R5 i s as defined
before and halo' & B%Iigiﬂyndazdne &Omﬁ)oge 0 )al ned commerci al |y. 10

Al ternatively, a? Eb%@ﬁﬁh@xﬁﬁhﬁblﬁtﬂ}éa@kﬁy Ik f-anqepholmD)-RErifneropstialle as
defi ned before, indduzbH, pbmﬂdeﬁné)&on@aaﬁd n3p)a corrpound of Formula (V)
wherein R, R2 F | a
(XVII1), wher e @if:ie@%gg 3? g%q})@e gg(ﬁh%mﬁp{?? ent%ﬂﬁhgﬁéﬁl&daggﬁ% do,
in the presence BPYHagye %ﬂﬂl%ouélg %7st such as pal | adi um (| I? acetate, in
the presence of Zacwlinremlé-@Hugistinyik3 (i ¢aad; trifluctocthyl)-1 H-pyrazol-4-yl]-

15butyl di -1 - adanﬁmaybgh;usmrha@zmé (lzohﬁb@ulﬁ)d e451gnce of a suitable base, such as

NN d et hyl T 2??&%’%@9@?3 @%%tﬁ PP IO PR AP Bvmidinh imicseall g

at a conveni ent & ?@F&?‘Eﬁp%’in Hé): by conventl onal heating or under
m crowave | rrad|Zatycdrrprtbptgrl—Sa[1p(éFmetd:loqf-z{rhastbylpmpgbsltff-pyﬂalael—@gl]ﬂ-@lt—@ptdi@l)-t he
reaction. imidazo[ 1,2-b]pyridazine (compound 143),

8-(4-morpholinyl)-3-[6-(4-morpholinyl)-3-pyridinyl]-imidazo[1,2-b]pyridazine
(compound 144),
3-[6-(2-methoxyethyl)-3-pyridinyl]-8-(4-morpholinyl)-2-(trifluoromethyl)-
imidazo[1,2-b]pyridazine (compound 145),
6-chloro-2-methyl-8-(4-morpholinyl)-3-[1-(2,2,2-trifluoroethyl)- / H-pyrazol-4-yl]-
imidazo[1,2-b]pyridazine (compound 146),

6-chloro-3-[1-(2-methoxyethyl)-/ H-pyrazol-4-yl]-2-methyl-8-(4-pyridinyl)-
imidazo[1,2-b]pyridazine (compound 147),
2-cyclopropyl-3-[1-(2-methylpropyl)-/ H-pyrazol-4-yl]-8-(4-pyridinyl)-imidazo[ 1,2-
b]pyridazine (compound 148), and
3-[5-(2-methoxyethoxy)-3-pyridinyl]-2-methyl-8-(4-pyridinyl)-imidazo[1,2-
b]pyridazine (compound 149),



20 Conpounds of Forrmula (V) can be obtained as described before. Conpounds

of Fornmula (lc) RN (ic) 25 wherein R, R2, R3 and R5 are as defined

bef ore, R&oizs1IMREAR7aet hyl and R6a and R7a are as defi nedrimrbaness26an be

prepared by reacting a conpound of Form2lia (XIV) where R, R2, R3 and RS

are as defined before with a reagent of Fornul a R6aR7aNTH where R6a and R7a

are as defined before in the presence of a suitable base, such as sodi um

tertbutoxide, in a suitable solvent, such as tetrahydrofuran, under

sui tabl e reacti on 30conditions, such as heating at a conveni ent

t enper at ur eandghe fercopspmeninfantsj baphameatitnglly weeptable salts and the solvates

2011/ 051342RGELEP2010/ 066264 - 36 - or under mcrowave irradiation for a

period of tinme to ensure the conpletion of the reaction. A reagent of

Formul a R6R7NH or R6aR7aNH, wherein R6, R6a, -7 K and R7a are as defined

5bef or e, camokeproRtril @edlcﬁmfm@fh hualdb Yre doaipoaHMABt0T8, EAd Prirmalduticuer e RL,
%nd RSIg 8.2 33 ned before, R4 is ethyl and Het is pyridinyl, can

also be Jpr iS5 YISdATE g a compound of Formula (XIV) wherein RL, R2, R3

and R5 are as defined before, with hydrogen in the presence of a 1OSU|tabIe

catal yst, (gﬁllgr 1319{91 ekeﬁ%d guﬁ&air ﬁ in a suitable inert solvent,

such as nethano rSul ction conditijons ch as a
conveni ent tenpe3r @r’e‘e P§/¥ﬁt -PyPyFidigilr -mgg}y- di- ng,o]él}yd) Wg@%f%w th
amoni um f or mat e ]pyridakimchydwehloedofcommund db). e catal yst such as 10%

pal I adi um on chay-pP@lmethBxpetiSHi- Bq;lgthu:ﬁnez “ncBBA-REBLmopHE I RS iniBAARNO!L |

et hanol , et hyl é e or mxtures 15thereof, under
sui tabl e reacti oﬁg%rg&raildmtg maqéa?@ C%rrﬁ) at a conveni ent t enper at ure,

i ng
typically ranginyl %@r%’é‘ﬁxy@hﬁ@ éﬂdﬂﬂmllé methyeéréﬂcmm goligylpridegod L1 )
wherein R1, R2, HReyrahdinRmeaobydstededmpaddbled.ore, R4 is tetrahydropyranyl

d Het X t f 20
Formita (X150 (o g BB e Er 2 wi 1

hydrogen in the § danlélg hd?iroghl'grl ‘?gﬁﬂngaoggdgf Vst _such as 10% pal | adi um on
charcoal, in a camrepylﬁeliér@s@?t\hem 2guthylagpprBt haviinyl{rdérmesinhe e
reaction condi tI1ﬁﬁ®,zoBll,ll‘rh]p@fﬂdazlﬁ:@lﬂy/cbmkﬂdi‘lﬁdet(empmatdjﬁtffa) 25 typically ranging

between 25 C ands_f{) -zgn%oxwéhnann}a éﬂzmjﬁm@lﬁﬁ] blk- Hl%tlﬂfl%sﬁ%%d(ﬁ{ IR

a swtabl € inert

sui tabl e cat al yst C

sol vent, such as Qr@%{%ﬁ% OMEPH cet ate or _dl chl or onet hane or

m xtures t her eof2-cyehteep v i6aBructhescirarihdoreayDi opwidisdtf-Aoyhdaning at a
conveni ent t enpémidaidf,2-bjgridadihy (coapouingsoet ween 40 C and 100 C. WO

2011/ 051342PCT/ %P?ZO dp% §% ?’ﬁg hOﬁlc}gﬁmg&%Eé% e}ﬁrh)&dlm hn R
Her

R2, R3 and R5 are ting a rrpound
of Formula (XV) (C‘F@pouli@ 4hd R5 are as defi ned before, with

3, 6-di hydro- 2H @yffafﬂ-momhpbm’lwmldlmﬂ]n&é%pylé@nﬂb -imidaze[h&-bippdarie of a

sui tabl e cat al yqbompm%j tetraki s(triphenyl phosphi ne)pal | adi um (0), in

the presence Sof, é‘ﬁﬁ}féthg &%?ﬁohgnga RSRSNOLEALBR0Ak SRy I hidh 51 4201 €

inert solvent, sucC nder s abl e
reaction condi t {pgidagipe heqaPwdthg at a conveni ent tenperature, either by

conventi onal hed-¢cyvdppoopyhtdaethyi- &{Mﬂimmrphcﬂmdl)a}p}mhdiﬁjdﬂ 86(4ggnrid'uryl)ef time to
ensure the corrpllggda%[loj b]ﬂg,ﬁdgzeﬁ@gcb%ouﬂ@@ 6 D| hydr o- 2H pyr an- 4- boroni c
acid pinacol estel cyc opropy? 3- &I tﬂo;?ysetlgo%%r pyr1 1ny?]]c & rnethyl—S (4-pyridinyl)-
imidazo[1,2-b]pyridazine (compound 72),
2-methyl-8-(4-morpholinyl)-3-[2-(4-morpholinyl)-4-pyridinyl]-imidazo[ 1,2-
b]pyridazine (compound 91),
3-{1-[(2,2-difluorocyclopropyl)methyl]-/ H-pyrazol-4-yl}-2-methyl-8-morpholin-4-
ylimidazo|[1,2-b]pyridazine (compound 118),
2-methyl-3-[1-(2-methylpropyl)-/ H-pyrazol-4-yl]-8-(4-pyridinyl)-imidazo[1,2-
b]pyridazine (compound 124),
6-cyclopropyl-3-[1-(2-methoxyethyl)-/ H-pyrazol-4-yl]-2-methyl-8-(4-morpholinyl)-
imidazo[1,2-b]pyridazine (compound 125),



A compound of Fornula (l1d) (1d) 15wherein R, R2, R3, R5 are as defined
before, R4 is a radical of Formula (a), n is as defined before and Alk2 is
C _4al kylwocan/dses4pr epared by reacting a conpound of ForowlER2{§626ND wher e
R, R, R3, R5 and n are as defined beft@ee with a reagent of Formula Alk2-W
20wherein Alk2 is Cl_4al kyl and Wrepresents a | eaving group, such as hal o,
e.g. chloro, brono or iodo, in the presence of a base, such as sodi um
tert-butoxide, in the presence of a suitable crown ether, such as
18-crown-6, in a suitable solvent, such as tetrahydrofuran and under

sui tabl e reacti onctbyinttit- K%ﬁeﬁh%‘ﬁ%thylé o Fhegerly- v -8y 4onenpbalinit- pidaed At ur e,
typi cal ly rangi gp$ridamn2$cdinpcaun8027), WO 2011/ 051342PCT/ EP2010/ 066264 - 38

- A reagent of Rorjybg). é\%\ééfm LA- mg%ak&l-&}qfhaﬂngﬁhm-@w pRALEHENt S 2

| eavi ng group, suc o or 10do can ai ned
comercial | y. %ﬁﬂ@ ipyf;lg%}ﬁq (afo éf%l n R, R, R3, R5 are as

defined before éh ﬁaﬁmﬁwswﬁmﬁhﬁﬁdbawwLédﬁb%@nﬁgwﬁwlBdﬂﬁmﬂamUXX® as
previously def|n@&mzegn;ahﬁﬁdaﬁmpﬁea@bedibygreactlng a conpound of Fornmul a
(XV) wherein R, gqf Lok esand ki r ' it om
is ortho to the h?%ﬂeﬂsﬁ) %ﬁ)ﬁ%o h };altj]rgga(glglnﬁ&g]g a(ggjry; ﬁaﬁgﬁg@%m
where R6a and R pg} 5§ (grRavp Bé}ore either neat or in a suitable inert
sol vent, such a2-methtybRi(tHpylidinylridEl- (Emaﬁaﬂhﬁoeteyb{flfbpymmldﬁ-ylﬂmmkiazcs[l](Qh as
heating at 10 alﬂﬁﬁ%ﬁgmen&nh&ﬁﬂgqggyre ei ther by conventional heating or
under m crowave 4 rradi ati.gn f tine n
of the reaction. 2 ?@FMI% L}r@ %‘8&7@' g)s?}c—{f Pr%hyé]e?w?)f XPﬁ aZO
R3, R5 are as déﬂpﬂeBZE@K@H@X&ﬁé 1#3).i s NR6aR7a, can al so be prepared by
reacting a conpauaglafrofya3nul@-hdidxylI-rdiryiprdplyl)- B2 pyla2o lahrgl] FRS(4ap @ idisyl)-
defi ned before Whﬁ&ué[ gﬁ) HaﬂﬂecB ﬁﬁi R7aNTH where R6a and R7a are
as defined befo enc bIe ata sugG aﬁ
yie¥igand,

pal | adi um (I1) %lll‘érto Oﬁyeégiél id Pﬁra 4qu é)é‘b
such as raceni chidaZbilsl( h]gyhéwhqa@oa}phumb)ﬂl), and- bi napht hyl and in the
presence of a sui &;&J&l;ﬁo@age[l @L&ﬁ&hﬁl@r(ﬁﬁﬁ)—%p@?dszﬂlgig% ~(4-Pyradifiplh tidkiago[i1 rper t

sol vent, such as, abl'e reaction condi tions, such as
heating at a con |enﬁs(a#%%ﬁ&93%§} ei ther by conventi onal heatlng or

under mcrowave irradiation for a period of tine to ensure the conpletion

of the reacdddafe stercoisofhefi@ &G} thephin@iattihiaaRp abteptibld sawbeiEthBeelvad R7a are
as defi ned ef ore, can be 25obtai ned conmer ci ally. Conpounds of Formula

(le) (le) M%herein R, R2, R3 and R5 are as defined before R4 is
Al k3oxy and Alk3 is C _4al kyl, 30trifluoronethyl Co _4al kyl,

| oal kyl Ci Ne
~goyel oal ky) O Sl itban @hic e BN RS R B Y e B %E’E@Béﬁvégrg?%
2011/ 05 ﬁs4mﬂeemma@@@®@ncallmceptdée i hagcvsafsalteolzsedstand besdsarhiighearat om i s

ortho to t %n?iﬂakﬂh&)ﬁhcﬂlﬁafc@&ﬁﬁble le% f’ﬁfﬁ%@ %r @)Eanlf 5 kR Adk3aifd orvher e
Alk3 is G _4al | Kyl'C _4al kyk or

i fl doronet
CL_4al kyl oXBH8) wsfa@wi[ aphﬂrmﬁ@uﬁpgﬁy %ptgl?leaoeaw@bnél Saae aheéll?éh as sodi um

hydri de, i nprarmadicuabllB dcbgitibls o N Nire Stidited svithinNti@i amtitof the presetitde or

di met hyl 5sul f oxi de, under suitable reaction conditions, such as heating at
a conveni ent Y&¥ferature, either by conventional heating or under nicrowave
i rradi atli on for Bhosrinaccoficdliymectmpatdasaltserd definedipt@npaye thé t he reacti on.

therapeutically active non-toxic acid addition salt forms that the compounds according
to Formula (I) are able to form. Said salts can be obtained by treating the base form of
the compounds according to Formula (I) with appropriate acids, for example inorganic
acids, for example hydrohalic acids, in particular hydrochloric acid, hydrobromic acid,

15 sulphuric acid, nitric acid and phosphoric acid; organic acids, for example acetic acid,
hydroxyacetic acid, propanoic acid, lactic acid, pyruvic acid, oxalic acid, malonic acid,
succinic acid, maleic acid, fumaric acid, malic acid, tartaric acid, citric acid,
methanesulfonic acid, ethanesulfonic acid, benzenesulfonic acid, p-toluenesulfonic
acid, cyclamic acid, salicylic acid, p-aminosalicylic acid and pamoic acid.

20 Conversely, said salt forms can be converted into the free base form by treatment



A reagent of Formula Alk3-0H wherein G _4al kyl, trifluoronmethylCO_4al kyl ,
10C3 _gcycloal kylG _4al kyl or G _4al kyl oxyG 5a|ky| can be obtai ned
conmrer ci avbyoowoscar be prepared by procedures simlar tecrmrs@oderesi bed in
Morel, P. US 2008102028 Al . Conpounds efR3Fornula (1) wherein R, R2, R3 and
R5 are as defined before, R4 is G _6alkyl and Het is pyridinyl, can also be
prepared by reacting a conpound of Formula 15(XV) where R, R2, R3 and R5
are as defined before and the chlorine atomis ortho to the pyridinyl
nitrogen with a Gignard reagent of Formula R4AMghal o, where R4 is C _6al kyl
and hal o repiteseapoprigbbasco, bronmo or iodo, in the presence of a suitable
catal yst, such as [1,3-bis(di phenyl phosphi no) ropane]dlchloronlckel (rr) or
iron (111) acetVhcaostnonadsaccpiding o fiormplad i Gaiainisg pydistprotgpemag glsg be

t et r ahydr of ¢gn@ertQf inf¥ the® MREAPCL RN Ql Ictldé M@mtﬁhd@galﬁmgby Echt@Rat Wan

conditions, such.as a con (gm ent te er%nure iC %@n]g et ween
-10C and 15WPIORIE YR 2 Q@é%ﬁmcd:fa rger@Afng (M %' 6al kyl
and hal @ i sexahlpty, the dniomiuorsaitadie alkalmetmd@hiaanaedﬂcmewbsalusalhﬂgamc&ﬁr

Al ternative| C n For nul grein RS _are as
et fred bor kPt SRR Rt Giurd 2R Syl dad GEOT G s Barig e LRGN, 1)
can al so_beprpnapasceondsyy nrhisttiang aliphaorpod agnutic Eumnslsacl( Mmethiplemendr | R2,
R3 and R5 e tive of FormJIa
RAB(OH) 2, tg}Flgﬁmg fyﬂo@%ﬂn@ﬁ‘ﬁf %0? dgﬂa%ﬁe Q% RM Bm?&hq?gﬁ%hlt%%e resence of a
sui tabl e cadiEeihyiamigeg,dicthyl a@a}% é@fhﬁﬁ?lemn}e é&’é@%}t %mmFthtSHETO;BV guMcdi-8f a
sui t abl @ pl‘lﬁﬁ Binie, byﬁ@ftﬁne puRhidas, ﬁmfbh@hﬁé @h@émwmﬁ@mlaﬁ 1am,1&

di et hoxybl resence.of a suitable ot assi um
phosphat &, %‘Lﬂﬂl{%uwﬁm DR atnStien S5 Regfiine HibaBu B ap) o
reaction cdlvidnetthyiFB glisamimeabydrebiming sats, andcaaihty entheantind eaﬂgrfaﬂemamplcel t her by
conventi on fﬁﬁ%tef s?ﬂe under 35m crowave irradiation for a period of tine
to ensure the conp elion of the reaction. WO 2011/ 051342PCT/ EP2010/ 066264 -
40 - A boroni c Gaivarsdlr baidsaly ros capbaetycraBnEHhR diee reidRarmsbiaredaickly | or
c3 8cycll5oal\l§ﬂ1a§ rggrlagg);l@hned comercially. Corrpounds of Formula (1)
wherein , R2, and R5 are as defin d bef nd R4 i g flk yl,

G _4al kyI oxy G SHINGIM spIVtE icpmpHpes iRt PR‘%/ org @s pstl a5 s di nyl , can

al 30 be pr etmarreefj vhycﬁma@bmpguxﬁls@ﬁmmmnud(lpz‘urelaererfuIf@m( XQanvhiey ¢f skth R2, R3
and R5 are a

efore ang]gth hll & at o ortho to the
pyri di nyl 685341‘{]%?1} % 45r% Qfaec,s ?’8@5’& |l a Zn(R4) 2where R4
_represent s a C il teyrh “st@:boclmarhkqllyoxgtﬁbn@ﬁ»hlnyl oro?stdrermﬁdnmiccfmnd’f;a:s@@edﬂfal kyl ,
Int he ﬁ readeﬁH §e§}p§h‘3 gﬁ?stﬂ%ls :fs%ﬁteg).]:(}éﬂﬁ?snhgtsthe COI‘BPoundS of Forrn g%

tetrakls(trlp phosp I ne)p e i nert sol
such as tetm&hmﬁs@ﬁ‘su ss QHwEViss gicphged ardedieateth thaorhgimisad designstion oAs

heating at @n%ﬂﬂ@me%&esttm@m%w@u pssstimg@te%cmwgt isemadic hpaki gl or
under m crowave irradiati Sor eri time to ensure the co Ietlon

a
of the reaclPOHCS QRIPRE ﬁrﬁla R CEB AP e%ﬁl(lﬁealfm&eel?%lmolﬁ% petiyg
_4al kyl , C| Tl@ilnk@ﬁtﬂ)ma@o eﬁr&irkqels each dfithé iﬂdmmmﬂsbynl-ﬁe félmislqﬂthe:aﬁnlhﬁmdmﬂl ned

ALt 'y I t_of F Z R4 2
Feprosais LI i g PERIES wliRITHE, 7 LESHERATHT Bt iy
can be pr epH}”/eLprbfyrabéabss thgn é%c anmﬂndardﬁssﬁbmﬂ%ammmdsapmfaméy ddsh tiRa
represents ﬁ%—o‘lﬂh&ﬂherﬁ) g&' I‘IYlhﬁWQn a—é)%ﬂ@dhd Bffotrﬁlhfal('I‘)Oi ‘P&%Q YD 4al kyl

and 20hal o represents 10 zinc in presence o br onoet hane

and chl or ot WEFBEHYS R Hremeqns thatdhg eoam%mri ﬁ%$1tb5@6‘llf%)b’nﬁfee %fdh%(%)gsomer

N, N- di met hy$rop@iit eehtert ﬁﬁ@ﬂlawﬂfe@b'cﬁ S-@atigifiofs andititheNSos URAlcadcREAL | NY
at a c ven ent te é rangi ng bet ween .25 C and 100 C. 25A
r eagent” of HV)osrg\E\‘)H Farf{eﬁﬁs %gbﬁﬁ‘éee oSz F Ris-CoBfgYRRY| oxy G 5al kyl
or trifluor orret 68y ida C W noardchalro compnéssntvic ddosteiengdmic aitas ned

comer ci al | e C; |@ halo-R4
wherel n ma Anglin SRR RNERAREOOL RN I PpfoAATRR: ©lobbBY

trifluor one@shlgm@b(bﬂwdm C’dmdlnﬁaldd’rp@]grse@@nt:@née)dh Iﬂ@rlowmt Ibmdm_‘ﬁd/ﬁharlal sodi um

iodide in a3 AblGeleAQY denk?) Tﬁ@&onf@‘ﬁ?ﬁloﬁ%f AL P8R sté%@gg:'e'incséé'njée@l?é e 30
reacti on condi ti ons such.as a convenient tenperature, typically ranging

bet weer’>25 itdigaigd apingrelativegipseripiensdf oy %[Ra $31 wheva Ririe plsyays gpec éﬁ‘&raésent s

G _4al kyl , thEreferdaddoeher vad [R BRI Kkillicates cer@érs trithf thel rradTEtiRyilChhddR kg and
hal o represents a chloro or brompb, can be obtained 35comercially.



WO 2011/ 051342PCT/ EP2010/ 066264 - 41 - A boronic acid of Formula (I11)
wherein R4 and R5 are as defined before, can be obtained commercially.

Al t er nat iwel2g11/@13aer oni ¢ acid of Fornula (111) wherein RéTardoiRbc@be as
defined before, can be prepared by reacty4ng a hal opyridine of Fornmula (VI),
wherein R4 and R5 are as defined before and halo is bromo or iodo, with
triisopropyl 5borate, in the presence of a suitable base, such as
n-butyllithium in a suitable inert solvent, such as tetrahydrofuran, under
sui tabl e reaction conditions, such as a convenient tenperature, typically
rangi ng betiwndieates F@Grandunlil@Chiralityo fonicxardde.i i theiloecsyinumdered| chirgll ogntenher ei n
R4 and R5 QBQhééorﬂﬁJdnﬂ%gs Qf?%‘ 951?51 &ﬁibnbﬁldjtg V\ﬁ:@&ﬁd B&ErGORTBIE GleBdd dbscriptor

Al ternatively, onpound erein R4 and R5 are as defined
bef or e, canwﬁmgéeﬁﬁe%ﬁ%b%r‘%wm reactl ng a hal opyridine of Formula (V),

wherein R4 and IB@l@aﬁﬁn@xso&folﬂﬂ@dpﬂlﬁﬁ%tﬁ aBREntat,an hePEeaLHhen mchiieidd ifr
nacol at o) di bor.on i esence of a suitable catalyst,

d t
Loar ae's 1 Rl R R R AT R th o tar e BD SR RNt Pofter B Sebhey i
t he pr esencralxmireﬁoﬁuhlsteédahmtjﬁﬁtﬂnaseatumUy bcasrippbassithencabepratiecedi either sui t abl e

| nert sol Ve&)ft nSHET ﬁqu'\‘né\&or% HRE{E]&YJg éé]ﬁ]lg%ghﬁ?ed%nﬂ' Kﬁ&%lbeﬁéﬂtéo r?gﬁds under

sui tabl e reac | On con I ONS conveni e ture,
ei ther by cofieemtladRananeempring agrdionetisie 1$ﬂt@p€tﬁﬁ3@@@dlf?0rf@ﬂle£fpmoﬁ & &.peri od

of time to lepsen ey hl@SIC@‘T}ﬂSBIf '7% UfBrfaH&SZB%aPlééf&ley,zﬁﬁeé‘acﬂédc@lw'Is'oﬂip@?s of
Formula (V1) wherein R4 and as;sdefined before and halo represents a

bronmo o0 i odlcted Ao ehesseun él{ cfally. Alternatively, a halopyridine
of Formula (VI) wherein RS is as defined before, halo represents a bronp
and R4 is 6a|ql§t¥l or C3_8cycl oal kyl can be prepared by reacting a

di - hal opyri ormula (XXI) halol 25(xxi) where R5 is as defined

bef ore, hal o' repreemamntouadbacconlimnic thaim@ntﬁcemaa@mraﬁtyba:pwpar@d byado ortho
to the pyrigi. Iy 48 R4
represents sgl %églﬂﬁ Eﬁtgﬁse%acé‘éﬂ étll{sqﬁg%tto gl_zﬁ[eqwregss?gnc &l\émgﬁh?t abl e
cat al ysh5, s@émpoagd&@mr@mrg(am %eﬁmaoﬂedb%fﬁllﬁw%wn&mm@lyo sin a suitable

inert solvent, Splfébo@rﬁ)oﬁﬁaﬁéﬂ’mﬁﬂ[aqﬁ)lﬁﬁjﬂbe 51z§§.“1ﬁ R fBrok Sfiﬁ&érﬁi&
condi ti ons, such as heatin 6};[ c nveni en{3 erat q}}? | t.her
3@%1 f rfoal

convent i onaP st P 8o, %ar?tte eoaﬁlo OSers G 8PP me to
ensure the eetpli@t prodedufest Mheraredic O(E\:npodi’ﬂ)s BﬂEdﬁrlﬁﬂﬂ@4ﬂB@'UeEBﬁ&1&ﬁGﬁ6264 -
42 - A boronic acid deri,v tlve of F R4B 2wher e al kyl or
&_soyel oar B FoRSROBERG ISl EiheDs iR RIS RGP AP Moy ai ne
of For Al a Said Jliasfieenogicnic Ralt fmgrqufosmdnﬁbme@a@tedhédr@xanpbr s ealtativa obr ono
an R4 is Clgdalkylcr ¥s%h%oﬁ$hﬁﬁ¥e@m%rﬁéﬁ afy hﬁe'fdtéd ﬂ'l@fe% B Aahkyl can

be prepared by reac yridi ne of Fornul where R5 is as

def i ned bef%?e@aaﬁanwap@*oféﬁwﬁmgdge PR IBBHE QW@éélaf‘d@moymés o by i odo

and hal 02 i ﬁrvélh@s h@ua BEroB’héEdgﬂaph‘g{r'usﬁi tar&manstaﬁuﬂary@l{hs@r saa@afenc reagent of
Formul a Zn( W)therel re%) ents a % Cl_Aal Q}%@ﬂo 5a| kyl or
trifluor omet HYICEMAH RyTOMSTIs PHES Prea fiog deind ot ,"such as
t et r akiXy( t rdtgherhehpdadls pdunmaicpfatrh aoli ti:lanmﬁ))pnata startfng rhabitiads |pnesr1dedsthhtvtﬁat ,

such as tetrabydr %Hﬂrs rood &?ﬁcaﬁ itabl e reaction conditions, such as
heating at a convenien ﬁf ﬁ‘p ra either by conventional heating or
under mcrowave irradiation for a period of tinme to ensure the conpletion

of the reackiPRpardd 6E8IENL Rnpbahdu! a Zn(R4)2 wherein R4 represents

G _4al kyl , C| dal Kyl ox al Kyl or t,rifluoraonethyl 4al kyl can .be
obt ai ned as™§BHRPYHERS %H“&faeﬂ) eherpBheR db angmaraay T@fdbfferea)R 2Dwher ei n

RS is a9 defydagttnball ofceis pAdidéhyl,epnh @8 eRiparcd t@regﬁingxal coaipdud kBFsrapiledent s a
C _ 4al kyl, can be prepared by reagting a conpound of Formula (VIb) Br




(MI'b) wherein R5 is as defined beforeand Alk4 represents a C _4alkyl, wth
a reagent of Fornula Al k52SO4 where Alk5 represents a G _4alkyl, in the
presence wo 2811905i134abl e base, 25such as sodi um hydri de, PoTEPIM0IGLE | nert
sol vent, such as tetrahydrofuran, under2suitable reaction conditions, such
as a convenient tenperature, typically rangi ng between -10 C and 40 C or
with a reagent of Fornula Alk5-Wwherein Alk5 represents a G _4al kyl and W
represents a | eaving group, such as halo, e.g. chloro, brono or iodo, or a
sul fonyl oxy group, e, g. nethylsulfonyl oxt)é, 30 trifluoronethylsul fonyl oxy,
or et hyl phehsreiol t BnyR oog Rjane ashdefipeé befooe vwoth hydhegse in thg@resence of a
2011/ 0513420618 ERZALAY, 08GPR4 0% felladiuHGH Ao Adh UTLIMAE hilf Blveidhdtas

ep f tabl e t h as

tert-butoxide, int resence . a sul - crown ether, suc

18- cr own- 6, mpthanpleg ethapgleundsr veikble spetiongonditions Ry 25fa fORNeRSR under

sui t abl ef r et%ﬁ%bl%ﬂﬂ@ﬁ?ﬂbéﬂ}ﬂﬂaﬁging BefveRf 28 °CAAY @0 PE B withnpehalivmeorrhatpircal |y
ranging fro

t 0 C, R t f Formul Al k52S d. A1k5- W wh i
ALKE. rapt eoBhPESEGol e v pie Lk Palad b 20 B o ~ B as. hal o,
e. g. chl or apetysalwentpsuch asl mettano i etiahdlpetityloncytagr ulichleogethmat by msubfeony| oxy,
trifl . | |.ped
1 uor om0 L LR 3L B B 0L A
defi ned beftypisallyemging horegsar®dCandrl@dé€i ng a et hyl pyri di ne of Formul a
(Vid) 15(Vid) wherein R5 is as defined before and the nethyl group is

ortho to the pyridinyl_nitrogen wth N N di nethylfor i In the presence
of a sui% awéowae@$§f&ma§@)wh?ra%%lr &d&@&ﬁ%%@}rgﬁgge@m,ﬁam i nert
sol vent, suchalsl bﬁCf-@b&l@ﬁl&&UﬂfdﬂﬂetU@lﬂﬁﬁdﬁylioﬁﬁlfbb%rdp@ﬁ@tﬂyﬁe%cﬁiggggti ogs, gugh
as a convenient t ratur typic r i et - and -1 '
Fol Towed byimioun®BPESGHE By sikEaR - Koy G el E R EMea b uehs e
as met hanol horamdecidsiiivablcef Foautlh RiBCOHM whaeis,R 'S8 €hadlsyl ar €onssetiatd,

t enper at ur ein)tﬁé’@lg%@:cée ¥rh er&jb[é%a@&%% aslgy&i?@g%%?gﬁgios%hﬁ%ﬂ%%ﬁﬁﬁ@r) ed by

Formula (Vie eln I's as _detine )re, ‘can'be prep
reacting a orstaHydipyrlgiaptates inftay prgheace of e yuitaplecnhesphimsligandagichas ned bef or e
and t he " metdiycleeRyphbH hiot NG -HindeskybWReRA L A5 ARISRETF FRAQMY 046264 - 44
- pyridinyl nbtrog n wWth acetone i.n tEe Eres.ence.of a suitabl e hase, such
as |ithium®%f é%bordiIC BRI OF ROTASSIY PARTPAALE B SULRPIG Uit SolYrah syeh as

t et r ahydr of mixaure ofihdediosdnictaab haitdreacdlu@re, aoded stitabitSica&isdlvoaditiang emsteasi ent

t enper at ur ypically ranging hetwe -(8.C and -10 C 5 A nethyl pyridine
of For mul 1508 (hegnten 8RRt e R et ool BPioma ket St AT o
commer Alal | picrowave irradiation for a period of time to ensure the completion of the reaction.

Alternatively, compounds of Formula (I) wherein R', R?, R*, R* and R” are as defined
before and Het is pyridinyl, can also be prepared by reacting an intermediate of

Formula (II)
Rl

oot
R \N,N\%;R

halo
25 {In
wherein R', R and R” are as defined before and halo represents a bromo or iodo, with a
boronic acid derivative of Formula (I1I)

/OH
HO~ B

2\\\_ RY

)

(1)



A compound of Fornula (V1) 10MO wherein R5 is as defined before, can be
prepared by reacting a di-halopyridine of Formula (XXI) where R5 is as

defi ned bebang/osmbo’ represents a bronmp and hal 02 repr esempr3018/0662640 ort ho
to the pyridinyl nitrogen, with acetone26i-n the presence of a suitable
base, such as n-buthyllithium in a suitable inert solvent, such as

t ol uene, under 15suitable reaction conditions, such as a conveni ent
tenperature, typically rangi ng between -78 C and 25 C. A di-hal opyri di ne of
Fornul a (XXI& where RS is as defined before, halo' is a bromp and hal 02
represent s Wwhaa® eadRbercoistdaiinetibdorenartbe atdsgnce 20 a Auicabipersalpistosuckes nul a
(Vig) (Vi | i ji: : § acting a
Compound of Tl IR O s 0 S SRR RS T 8526
45 - wher ei YR parbeuatedi p seitpbiscingit solvamts spcBsapamrbiee shidrdierenc pd 5

sui t abl e i ngiter, 30lt&01tablS HRBtIGBcoHIR IO VOB bL1RdEIng UNd esnvettichBlPeragast | on
conditigns,.éycg as a conxgnient te erature,.t%ficagJ¥ raqghgg.be ween -10
C and 40 C. BN Y EMYGHRAORCHENE A M RRFION AXR SFEHIRSOF & PYY e before
and hal o r eprsesaht sorhplotian o ftthe rdaetigar. epar ed by reacting a conpound of
Formula (XXI'l11) Br me ne (XXil) wherein R5 is as defined before, with

di i sobutyl al um nium hydride, in a sult%bl§ i hert .solvent, such as

di chl or onet Gemeounds @éForsuila g MécreimBt.iFonRodhdind iRones assdedmedbelaraoddisteni ent
Lemper atur & pl G RLhYak@BObRAxRELYSERing th friafilaftl & P @O WGl

Formul a (XX erein Rb Is as defined before, can be prepared by
reacting a RoRealng arc Bolanrhbqsos hefo TEPIRSGNS 4 BIgRS @i AdREVITRR as” def i ned
before, wi thoranseidérahatiec af kKythald Ay)r eagent such as i odonethane, in the
presence of a base, such as sodiumteyt-butoxide, in the presence of a

sui tabl e crown ether, such as 18-2&9#%f6, in a suitable solvent, such as

t et rahydr of uran and under suit abl regmtion condi tions, such as a

conveni ent tenperature, typically “amgi ng between 0 C and 40 C. 20

2%
Rs/\i)

Iv)
where R* and R’ are as defined before, in the presence of a suitable catalyst, such as
tetrakis(triphenylphosphine)palladium (0), in the presence of a suitable base, such as

15  sodium carbonate, in a suitable inert solvent, such as a mixture of 1,4-dioxane and

water, under suitable reaction conditions, such as heating at a convenient temperature,
either by conventional heating or under microwave irradiation for a period of time to

ensure the completion of the reaction.

20  Compounds of Formula (I) wherein R', R?, R?, R* and R” are as defined before and Het

is pyridinyl, can also be prepared by reacting an intermediate of Formula (V)
Rl

Z =N
R2
R} ‘\N’Ng¢)F_

V)

with a halopyridine of Formula (VI)
halo

AN
\
RS/\§/

(VD



A compound of Fornmula (XXI'V) wherein R5 is as defined before, can be

obt ai ned commercially or alternatively, can also be obtained by reacting a
conmpound wO 2bowoswd4a ( XXV) () ow) 25wherein R5 is as def ipoedrbebos@es W t h
pot assi um cyani de, in the presence of a23uitable inorganic salt, such as
potassiumiodide, in a suitable solvent, such as a m xture of WO

2011/ 051342PCT/ EP2010/ 066264 - 46 - ethanol and water and under suitable
reaction conditions, such as heating at a convenient tenperature, typically
rangi ng from 25 ¢ to 100 C A conmpound of Forrmula (XXV) wherein R5 is as
defined befwhee REand Be arstrsaichiaci! Bforeraad diakal i praomo et ipde.nathomkyenceafr al so be
obt ai ned by, suﬁtgﬁlgtchﬂaﬁrs@ s&&ﬁ&%%ﬂg?l ('ﬁzlaéetétwltﬂc ‘?&%{f]eé Yk bf M‘/@Lﬁfa%lerblB Hlﬁe as

defi ned before hi on orid sul sol ven suc
di chor onet Higiadawg aﬁawldéﬂr%damaétﬂ@ﬁémh% i B e Bysof asiyéRblg base, éltfﬁvem ent

10t enper at L!ersq)otatsylnhﬁp?ﬂokp/hawnma B@itdblcoibrt $8véntt QucBas @Nﬂuﬁ@tﬁ?l%&ﬂfbnﬁﬂe &ormul a

XXVI d. hef t
e ol e T S e SRS h AL hbeVint e
prepared bytempmtdrug:lt}aer Bneamoepymiahqaeng br fHodemudiero(XkvirtadiatioXofw 4 peridd wher e
RS is as defdned before, w1l et?od MR PLEELfe in the presence of a suitable
, Suc rom

i norgani ¢ sal as cop e and a suitable inorganic acid,
such as hydrobromic acid, in a SU|tabIe inert solvent, such as water, under

suitable r e&%h@ﬂuﬁ‘@m&hﬂ&s(%%‘fblﬁﬁl RTHIMENER déﬁ%&%éﬁﬁé’r&ce Wvlﬁb&a| ly
r angi ngl) bet weenp - 10 WO 2011/ 05&3 42PCT/ EP20 /06 264 - 47 -

nd
(XXVi i | ww@y& 1%118& Re&’ t&%@é#u@romﬁﬂexﬂ ARG &y Otopaz %F@%@ﬁ@é of a
suitable cat Eﬂoﬁﬁ)tor i6dts; Rambe ﬁ&%’a@d%ba@ﬁcﬂﬁg @laombahMForﬂnnlaa(vs) wHeedh R'i nert
sol vent, ultg;h than%l ﬁ under S |t bl e react tion c ndi tlons
Soch as hedtt 1 Tt s ag Brtsriog v Ra AR o T R PR R Ao riE et veon 25
C and 40 C.inétsolvempyuchds d@htm&orﬁcihmﬂ m(llxmsbﬂlc)e ofhengatRSatid catslydefuched

?)G(Lg; €, can bRl fRANEHNithBBldcAgn BShdAAA RN APY b N ARnPlenfpRffita (XXI X)
15  typically ranging between -10 °C and 40 °C.

A compound of Formula (V) wherein R' and R? are as defined before and R is

hydrogen, can also be prepared by reacting a compound of Formula (Va)
Rl

Z NN

(Va)

Cl

20  wherein R' and R? are as defined before, with hydrogen in the presence of a suitable
catalyst, such as 10% palladium on charcoal, in the presence of a suitable base, such as
triethylamine, in a suitable inert solvent, such as methanol or ethanol, under suitable
reaction conditions, such as a convenient temperature, typically ranging between 25 °C
and 40 °C or with ammonium formate in the presence of a suitable catalyst such as 10%

25  palladium on charcoal, in a suitable inert solvent, such as methanol, ethanol, ethyl
acetate or dichloromethane or mixtures thereof, under suitable reaction conditions, such

as heating at a convenient temperature, typically ranging between 40 °C and 100 °C.

A compound of Formula (V) wherein R' and R? are as defined before, and R? is

30  Cjaalkyl or Csscycloalkyl can be prepared by reacting a compound of Formula (Va)
wherein R' and R” are as defined before with a boronic acid derivative of Formula
R’B(OH), where R” is C;4alkyl or C3scycloalkyl, in the presence of a suitable catalyst,
such as tetrakis(triphenylphosphine)palladium (0) or palladium (II) acetate, in the



10 where R5 is as defined before and hal o represents a chloro, brono or
iodo, with 3,6- dihydro-2H pyran-4-boronic acid pinacol ester in the
presence wb 2811905i134abl e catal yst, such as PCT/EP2010/066264
tetraki s(triphenyl phosphi ne) pal | adi um(Opg-in the presence of a suitable
base, such as sodium carbonate, in a suitable inert solvent, such as a

m xture of 1,4-di oxane and water, under suitable reaction conditions, such
as heating at a convenient 15tenperature, either by conventional heating or
under mcrowave irradiation for a period of tinme to ensure the conpletion
of the reactressnce af haliehlctphopphinaliigrad ofuckes Adicyclodixk{phashbine-2R6"-i s as

def i ned befaﬁr%ﬂﬁ,agb gﬁ&@l FRICEFERhE: 8 £OlAbR b, A %rsohﬂﬂpcaq’%hapeeoro bt ai ned

comercially. 20 dr o- 2H pyr an- 4- boroni ¢ aci I nacol ester can be
obt ai ned asPaiwssti mpb%@ dp & suighlpBisrdelvent. pihmy |aamle<mri= pf hdtdoxane gad yj i )

wherein RS W&eB&r thlfehé\ Qﬂd&%ﬁﬁlﬁe adtidd kénditfonG) sudRh&Méating at a convenient
G _4al kyI ox CI 5

cloal kyl G 4al kyl. and ha IS br ono .or
i odo, N b SR MR A R P
48 - haI 0pyc|sﬁtdnenm akureohaedrap ¢HOA dfithe waetien. RS i s as defined before, halo
represents a brono or iodo and the chlorine atomis ortho to the pyridinyl
nitrogen with a reagent of Formula Alk6-O0H, where Alk6 is G _4al kyl, G
_4al kyl oxyah comapyd ofdiormalagd)ethsaginiy @ pysring p}irwnm@pb@@élw_bs%meé
sui t abl e baggh hslegh, @§4§Eﬂ| ttfﬂday&ﬁétﬂﬁ,orlm 4@1k§§>say,tfa2bﬂs ByHIASE, c%qlln@lnt such
as N, N |rret Iforrra)ﬂ1 ?,13 g{aﬂ%’tlh@n Cilmde Elta reaction
cona t1 ghs. rler BRI e -l ol o PEbRETTHE . bt b By

conventi ona]j,yﬂ’eeatﬂgmgco@ﬂipwndlememﬂmmH)a irradiation for a period of tine to
ensure the conpletion of the react iha@ 10 A di-halo pyridine of Formula
(XVI11) where RS is as defined bef hal o represents a brono or iodo, can
be obtai ned comrercially. Are ﬁan /BI For mul a Alk6-OH wherein Alk6 is

G _4al kyl, G _4al kyl oxyG _5al kyl C)}{C| oal kyl G _4al kyl, can be

obt ai ned comercially or al t erfat i Nel y can al so be 150bt ai ned by procedures
simlar to those described in Mrel, P. US 2008102028 Al . Conpounds of
Formula (MID (vij) wherein R5, R@‘an)and R7a are as defined before and hal o

represents b Q a hal o
P oot s BRATR Mol SR iAE0 BB B ERRO R PRI Al
represent s cldpobromororiiedio vathc: hdienie hcldrdﬁneatavtewﬁFpgn@lathlB((DH)ztVhleergwﬂ di nyl

nitrogem Wi ?yﬁ‘dlﬁ?w rfijl %%ka%u@@ thal‘éfg@r{ & Qalﬁgﬁtﬁf‘ﬂﬁ) ﬁ%@thﬁ}lr € as

defi ned befo in_a SUIta e ine sol've suc
acetonitril®, luﬁléféloxgumttbw@sernéaef p SHtabb@talysnyich 84ich as heating at a

conveni ent tteﬁﬁmg(h&}ihéﬁﬂph@dphﬁi%ypalﬂydlaﬁﬁ(om\415}[ﬁd 28@hchefd dug@bRhaty)dedh 4¥i cr owave
irradiation fdor erlo e, Igens re lhhe co. Ietgf)gé{of the reaction.
A reagent of“ESt il %n%él?—?é}' Niﬁh © RHE SRV ANTREIEN AR g TRFEIGP 'HEPF ARY bef ore,
can be obt avated uodarseitahlatdaytioB3&ndiNOnR it OSHSMAPET ERROABNOGHPE6AtUTe,49 -

20  cither by conventional heating or under microwave irradiation for a period of time to

ensure the completion of the reaction.

A compound of Formula (V) wherein R' is NR°R’, R* is as described before, R? is
chloro or trifluoromethyl and R® and R’ are as defined before, can be prepared by

25  reacting a compound of Formula (VII) where R” is as described before, R? is chloro or
trifluoromethyl and halo represents chloro, bromo or iodo with a compound of Formula
R°R'NH wherein R®and R’ are as defined before, in a suitable inert solvent, such as
acetonitrile, under suitable reaction conditions, such as heating at a convenient
temperature, either by conventional heating or under microwave irradiation for a period

30  oftime to ensure the completion of the reaction.



A compound of Fornula (1) wherein R, R2, R4 and R5 are as defined before,
R3 is hydrogen, Het is pyrazolyl and R4 is attached to the nitrogen atom of
t he pyrazwbeonizsidae prepared by reacting a conpound of Pormr@obd2p4 R1

(If) 5 wherein R, R2, R4 and R5 are as2defined before, with hydrogen in
the presence of a suitable catalyst, such as 10% pal | adium on charcoal, in
a suitable inert solvent, such as nethanol or ethanol, under suitable
reaction conditions, such as a convenient tenperature, typically ranging
between 25 C and 40 C or with ammoniumformate in the presence of a

sui t abl e caf@hpeunds o€ Formwula 0% whértimdk umtasrahgdrapyrenyl, Ri s a dsfinedabiferc10i ner t
solvent, s haso Hﬁﬂgl t i hane or

m xt ur es tﬁg@égasgﬁﬁder ?ﬂpﬁgh | e #éﬁ@tl?h*%%ﬁ&???%ﬁggqéﬁhﬁgggyﬁgating at a
conveni ent ke, typically rangi ng between 40 C and 100 C. Conpounds
of Formula (1) wherein R, R2, OR4 and R5 are as defined before, Het is
15 pyrazolyl and R4 is attached to tihe nitrogen atom of the pyrazole can be

Formula (XXX) R5----..----- --N where R4 and R5 are as defined
before, in the presence of a SUI oAt yst, such as
20tetrak|s(tr|phenylphosph|neﬂballﬁdlun1(0) in the presence of a suitable
base, such as sodi um carbonate, invapsuitable inert solvent such as a

m xture of 1, 4- di oxane and wafer, unger sui tabl e reaction _conditions, such
as heat i’ng \aberamé?o v enfeicd bsiserad Rr 1 chigre pefriflproneshnwith hufrogeaty ng or

u][lde[1 mcr Ot\lvalbﬁasbﬂd’e@(ila%hitﬂﬂe EQilys, ARNIa9A0BS pallladint ¢h EASIHLE it Beuie®dIP! et i on
of the reacti

11/ 05134 EP201 /06 do
o e eSHL el R AL R OSRRE o B0 hGUTREL O
the nitr ogewonaemmtoémpdsretupqg Itm@illg raigang bawobxt 25 e dndéiiteocweh hynnamium

al ternati Veﬁo}‘mat%gg{é%r@s e Rt uﬂébl%%?t%b}spﬂwﬂ a}%‘? ﬂgdlﬁ{n i o@l ﬁg(g(Xl )

(xxxi) 5 wherern iI's as eagen a R4-W
wher ei Nl0R4 sudtabls ighst johect, tﬁeﬁbaSernathamWfrtbm)éﬁélmlecetatleeadlch@r@m@ihwe &uch as

hal o, e.g. GRk@EQtheRIP rﬂhd@tr sulitQsle rea‘éﬁoﬁ‘céﬂ&ﬁ&ﬁ}’s&hﬁs HEQINR at § cBnvenient
mathylsulfonyloxg}f trif gcronethy SU|f§n¥ gﬁ nethy phenyl sul f onyl oxy
in the presEMPeragfe.dyRjsdly BpgRS A5wess B

d||sopropylethylan1ne in a suitable solvent, such as N, N- di et hyl f or mam de

or 10acet o b ANS PIFL: A ABR RS AT RRIR, SR B e 1S
mi cr owehbe i trifladioadition, damrbea)rq:mmdduf wehctirigrecongpoend of Eotnhda Colipivetied®d iof t he
reaction. rﬁ%@}‘l&gﬁef&fe E@'isné-h'l&o %%fﬁﬂd&?ﬁ%?ﬂh?l al?f!i Hafo %?reg&{té E!‘ﬁgrobﬁio‘?ﬁcﬁo@”d W

represents a eavl n%[y , such ond or | odo can
be obt ai nedogdmiBet-di 8 mw@rﬂfbowwr%ﬂdvmmawﬂmstw wheerasems afe as

defi ned befé@l‘it@blé@ﬁital%f SIesa Bk kidtr] @Iyylﬁ]go ﬁﬁu}‘pauwﬁﬂﬂ (8% 1@th%tﬂrés@ﬂc\é|&>€ay
group, e.g. net trifluoronme sulfo on

| sul fonyl ox.
Tt hyl phenyRGbIE S g R Gregsietr wlﬁaﬁ%&lffm BBl
R4- OH w0t h B,4 siudpa‘aﬁeyﬁd wbﬂeq runder, suﬁ;alge rmtlhryb@mhtﬁmyduch ra]; beatﬁhg at 20
trifluorone nyl.c l.ph Isqu chl or | n the
or esence. ol uT Sl hddy o aTbi RIS RSNy b Re. "5
a sU|tabIei@ohvemmdogmmhua@mdﬁﬁh¢gmnm@h@@ﬁ@ham@NUQMer sui tabl e reaction
condi tions, such as a convenient tenperature, typically ranging from-10 C
to 25 C. 25 ounds of Fornula R4- OH wherein R4 is as defined before, can
be obt ai ned3é 101 241-pyran-4-kesppe aridPivnco Festenern be sirincdibe peeGsdwies and R5
are as xef i indabeftise RRGLRS i, s)blat‘ifa&laedvoozmhmwtsrmen atom of the
pyrazol e, can also be prepared by reacting a 30 conpound of Fornrula (XOCH)
WD 2011/ 051342PCT/ EP2010/ 066264

A compound of Formula (V1la)
I

Z =N
2
R”J;ijlizy_R

(Vlla)



-51 - 1 --NN" R4 (XXXI'l) wherein R4 and R5 are as defined before, with
bi s(pi nacol at 0) di boron in the presence of a suitable catal yst, such as

[ 1, 1' - bi swoizphiarsyd4phosphi no) f errocene] di chl or opal | adi umpCirigp201006426€
presence of a suitable base, such as peigssium acetate, in a suitable inert
5sol vent, such as N, N-di net hyl f ormam de or di net hyl sul foxide, under
suitabl e reaction conditions, such as heating at a conveni ent tenperature,
ei ther by conventional heating or under mcrowave irradiation for a period
of time to ensure the conpletion of the reaction. 10 Conpounds of Fornmula
(XOCH) wherwhere RA isindir@naf esadleyl deiflupematief or € anyelortkyl sndiRt schisdo bo t he
ni trogen at

1 0do 1 Hoyy ouoloph SREKS BE LBy AR ORIk SRR PRI A1 whareln
before, with léhwér@@emtcleﬁ&w:bFrh%rr%omﬂlw«m@wsévﬁomylpB Bchlosaef i ned before

and W r epr egi@bonkthye avi Rglo FEensUbibrasr Bantd wﬂh dodighliedige, iRk or i odo,

o ot hy) prier T opieb i T r debA e it an bR O GbRRY 7

cesi um car bonhteaatomndirils opdapyitatltydaatiomeonditiona, sih tahdatingat v eotvensuch as

N, N- di et hy A . “Qg

condi ti ons, He&géﬁﬁﬂks C!:Ethgtr bf&o%{%ﬁoﬁl llle%tlﬂg gr gh%lﬁldkxztear@g {rﬁardéa‘?i%ﬁ {)%p?erlbod
conventlonaﬁ*h@%&qQﬂ?ﬂeﬁmvﬁnenbmﬁnjﬁEWQV@dmﬂradlatlon for a period of tine to
ensure the conpletion of the reaction. A 4-iodo- /H-pyrazole of Fornmul a

( XCCH) where R5 is s defi efore e obta mrercial ly. 25
Corrpounlcﬁ)s CRBPR Of@P gl"ﬁh@F‘&lRl ésa’}i/éir‘?féﬁﬁgu ”‘Bgftﬂﬁéorﬁﬁ’&tw Pepresents
a | eaving g@mpclsalﬁial RS ihdliero o(ﬁtrﬂ‘lucﬁ&heﬁhm aﬂalrmllmrepfesmﬂohlom Hemopdani ned
conmmerci al | Eﬂwt;er nat i Vegfﬁl% 8??%1 dsl formula R4&-Wwherein R4 is as
defined bef SrECHHE W FOCY L CXBRRUId LT FROYY ﬁg *Yroup such as a sul fonyl oxy
group, e.g. nethylsul fonyloxy, trifl oronethylsulfonyloxy or
met hyl phenyl sul f onyl oxy can be pre B¥2reacting a WO
2011/ 051342PCT/ EP2010/ 066264 - 52 -| colpound of fornula R4-OH with a
sul fonyl chloride, e.g. nethyl sui O\NYNchIoride, trifluoromnethyl sul fonyl
chl oride, or nethyl phenyl sul fonyl chloride in the presence of a suitable
base such, as pyridine or diisopropy(& hylamne, in a suitable solvent,
such as di C\K}hé}éﬁ&@tl@@ﬂlﬁr@&qﬁﬂﬂ&%heﬁwl LaPhforaREhARNERDH: bloale wiguch as a
conveni ent 5t enperature I cal anging from-10 C. Conpounds of
For nul al SR4- %*W%ﬁ@@éfﬁomapﬁéxhs deflned before, can be obtalned
comercially. 10 A conpound of For Ia (XXXIIa) | (VOClla) wherein R5 is
as defined before and Alk7 reprelgp @io'4al kyl or C3_8cycl oal kyl groups

0

can be prepared by reacting a c ound of Formula (XXXIIb). 1
X)

wherein R is hydrogen, Cy4alkyl, trifluoromethyl or Cs scycloalkyl and halo'

represents chloro or bromo, either neat or in a suitable inert solvent, such as ethanol,

isopropanol or 1,2-dimethoxyethane, under suitable reaction conditions, such as heating
20  at a convenient temperature either by conventional heating or under microwave

irradiation for a period of time to ensure the completion of the reaction.

A compound of Formula (IX) where R is chloro or trifluoromethyl and halo represents
bromo, can be prepared by reacting an aminopyridazine of Formula (XI)
NH
z 2

I
R \N/N

25 (XD
with bromine, in the presence of a suitable base, such as sodium hydrogen carbonate, in
a suitable inert solvent, such as methanol, under suitable reaction conditions, such as a

convenient temperature, typically ranging between -10 °C and 25 °C.



R5--,k-i- N (XXuth) 15wherein R5 is as defined before and Alk7 represents

C _4al kyl or C3_8cycl oal kyl groups with (diethylam no)sul phur trifluoride
in a suitwbl2e1vosesst sol vent, such as di chl oronmet hane, amdTmrd@w/osazcd abl e
reacti on conditions, such as convenient3tenperatures, typically ranging
from0O Cto 25 C 20 A compound of Fornmula (XXXIIb), wherein Alk7
represents a G _4al kyl or C3_8cycl oal kyl group can be prepared by reacting
a 4-iodo-/H pyrazole of Fornmula (XOCH) with an al pha bronoket one of Fornul a
(XXXV) 0 Atk7 (xxxv) wherein Alk7 represents a G _4al kyl or aC3_8cycl oal kyl

group, in tAeompe wiuke 2%) whitedbisclareor tsfludromstiyésindmeloar bonat e, in
a suitable ﬂegi%éin@&h r%nEan Mﬁalﬁéd ﬁ'&ﬁtaﬂré'rﬁlﬁéﬂﬁrdaﬁﬁggfFé{’rﬂutl@?klg b&eact ion
condi ti ons, ea I n at a convenl ent rrpera ure

convent i onaerPFéi&qugn%%rtan? ?ﬁcalb%wéewrreadm@ﬁaéan&dong%oélof time to
ensure the conpletion of the reaction. WO 2011/051342PCT/EP2010/066264 -

53 - An alp a brono f Jornul.a_¢ n Al 71s 4al kyl or
&3_Boycloal RYPIPEUT 0 BBHER Mg ELTHE: i1 e Cartioi B HOBTP R A be
obt ai ned byCprgdediylemddiai depres¢ms thlomerdesoo, daade |ohtaﬁaa|d\oenﬁmrclal\by dr

yoeiaren g b blspafel Eioc ARR e S FRERGHER Pl G NERAEN. Lerore

A1k8 repre§@ﬁ@@0@ymmﬁW®dqﬁhé5Alk9 represents Ci_4al kyl, 10 can be prepared
by reacting a conpound of Fornula ()00(Vl) I RS AII(8 01 1 (xxxvi) where R5

is as defined before and Alk8 represents C _4al with a reagent of
For mul alYa1kd CW’@H‘é‘Fde‘PfarFOA?E‘P&é‘ er&aﬁ Ky Phlown\hﬁwébwl@éﬁpgmamﬁm. ng group
such as halo, e.g. chloro, bronD or iodo, or a sulfonyloxy group, e.g.

met hyl sul fo onx i flyo h | o

Tet iyl pheny R SBIPBHA ShApr i L bredtr LDy R obiadied Wuch as sodi um
hydri de, i rpracahuetsasbhéarstolthosndessubbd D¢ Bruyah it foLuetaah \WRd 20000248731 t abl e
reaction copgitions, such as a convenient tenperature, typically ranging
from0O Cto 40 C. 20 A reagent of Fornmula Alk9-Wwherein Alk9 is G _4al kyl
and Wrlepresents a | eaving group such as halo, e.g. chloro, brom or iodo,

or a sul f onyleeXipo@idsiEor@ubh (\mmyélﬁml FONRPRYR? id €] Jalﬁyw@mawllguﬂﬂmﬂyl oxy,
or methyl ph rq}’lhﬁé‘rlo];n%ﬂ%z'l AR & &Rbgre%ts)tdgh dqae(fore Canbe prel}éred by reacting an

intermediate of Formula (XII)
R
A~ NH,
L
(XII)

20  wherein R' is NR°R’, R? is chloro or trifluoromethyl and R® and R’ are as defined
before, with a reagent of Formula (X) wherein R? is C)alkyloxy and and halo'
represents chloro or bromo, in a suitable inert solvent, such as methanol, under suitable
reaction conditions, such as heating at a convenient temperature either by conventional
heating or under microwave irradiation for a period of time to ensure the completion of

25  the reaction.

Compounds of Formula (XII) wherein R' is NR°R”, R? is chloro or trifluoromethyl and
R® and R” are as defined before can be prepared by reacting a compound of Formula
(1X) where R’ is chloro or trifluoromethyl and halo represents chloro or bromo with a

30  derivative compound of formula R°R’NH wherein R®and R’ are as defined before, in a
suitable inert solvent, such as acetonitrile, under suitable reaction conditions, such as
heating at a convenient temperature, either by conventional heating or under

microwave irradiation for a period of time to ensure the completion of the reaction.



25 A conpound of Fornmula ()00(VI) wherein R5 is as defined before, can be
prepared by reacting a 4-iodo-/H pyrazole of Formula (XOCH) where R5 is as
defi ned bebaongyoswssh a reagent of Formula W A1k8-0H, wheceirr2dboepsesents a
| eavi ng group such as halo, e.g. chlore32brono or iodo, or a sulfonyl oxy
group, e.g. nethylsulfonyloxy, trifluoronethyl sul fonyl oxy, or

30net hyl phenyl sul f onyl oxy and Alk8 represents a G _4alkyl, in the presence
of a suitable WD 2011/051342PCT/ EP2010/ 066264 - 54 - base, such as cesium
carbonate, in a suitable inert solvent, such as N, Ndi net hyl f or mam de, under
suitabl e reaction conditions, such as heating at a conveni ent tenperature,
either by cORKGOAIRRFoMRA (1Y O biBBIE-TLEEAMANS hergdi ation for a peri od
of time to ensure the conpletion of the reaction. 5 A reagent of Formula

W A1k8- OH wherein Wrepresents a | eaving group such as halo, e.g. chloro,

bro F}D or i OAi@orlx@mlufﬁi @ﬂflrd‘r@lﬂw 0] »ovméﬁlu lml i39NE|§R7F,Y|Rf ytislubioadtyh ,Xlslﬁi(ig chloro or

tri uor.onet . Su ony or net R en Su on X an I eQr esent s
ol o ot RoiEnl aha R iR B ef 0 A5 TerER s o
obtai n t he Bwndla@dil)i on salt fornms of the conpounds according to the

invention, for exanple the HCl1 sal Brforns unl ess otherw se descri bed,
several procedures known to those RLked inthe art can be used. In a
e

typi cal procedure, for exanple, tfhe hase can be dissolved in
} thyLﬁZ?he? 15 and/ or di chl oronet hane and
a

i sopropanol, diisopropylether,
subsequently, 1 to 2 equivaleﬂﬁs ol th ppropriate acid, for exanple a 6N

HCl solution in 2-propanol or a 2N §@ KSolution in di ethyl ether, can be

added dropwi se.. The m xture . ically is stirred f 10, m | gnger after
Shich the’ phBGE canmbie SriTiPeGRURY vile erecs o gk S Ea T o
vacuo. 20l tR%windIR 'bee apgefeet dtfod mythe hrsencs bif b lseithblaibdshesual bs NH&t i n t he
proces d I e t. I I e I conpounds
may nezgﬁtdﬁﬁﬁﬁ%ﬁggﬂﬁgﬂ%gmﬁggfé@?ﬁ%gﬁg%%ﬁ%§€g$%m§%ggﬂ%ﬁé&$§h§?ﬁ%nal gr oups
of i nt er nedicadt®nconpiond susersdehlingiedcopyenenstenpdraiyrg eishqsdy cohegntiond! be
deprOteCteqkﬁﬁﬁ§61é%ﬁ@ﬁﬁ&bgﬂVéﬁﬁBMHgéﬁP <ﬂR@Qﬁ%ﬁ&tEQﬁmﬁQHEQ%H%%%%ﬁ%@E&fng

to the invention inhibit PDE 10 enzyne activity, in particular
enzyme act i Bf{SACHAR hence raise the levels of CAMP or cGWP within cells
t hat express PDE 10. Accordingly, inhibition of PDE 1 O enzynme activity may

b fu ipthe t t I 3 d by.deficient t f CAWP
o Socdp | eBppUAEBTRU ) SRRET R RRE optisihemnBilee R Pe e Rghs
whi ch raisﬂmgﬁahﬁgannmm#mpﬂoﬁﬁhﬁHMa(%ﬂﬁﬁhabdﬁésnﬁhwahnﬂhweRémmmkybbs in a

t herapeut i Ctrﬁ’]{u&%?ﬁcfﬂ?’l Rl H%lﬁ)(}éﬁ‘e&fntsp%ognoowﬁﬁw- QoMReMhihfict fheAkidhiE fgders of
the peripheral and central nérvous system cardi ovascul ar di'seases, cancer,
gast r o- ent efodicayiseet asdliearpastangnadbe pisstnsg o asuigablagaidiprplyst, scba@ases and
urol ogi cal wifseRw8&ic BRI, WIS AR UnERRAL OB 82O dortveRrenr @

phar macguti cal conposition according to the jnvention for the manufacture
of a caffERerat éﬂﬁP@'éﬁ?gpﬁ@éﬁ$36ﬁﬂ£ﬁgﬁmi@1é%es to a compound accor di ng

to the present invention or a pharmaceutical conposition according to the

i nvention fQr use | e tre t _op2prewentio foadn particular
treatment of ,Coglp%nn(g?ft}iho “.Ian&}éﬂ?}%q%ﬁ%?, i flﬁg?rﬁa}eﬂl@'?’aR ha ﬁglﬁfo Phe treatnent or
preventi on tofflupivingtthyl endhéle ctdscnts o laroirioj tant ecbttainedhas dendrilisidtbictme.of
phosphodi esterase 10 enzyne. The present invention also relates to the use
of a conpound according to the present invention or a pharnaceuti cal
conposidi onA gerwewidef Ksmukelbnvention for the manufacture of a nedi canent
for the treatnent or prevention of R'in particular treatment of, a condition
in a manmal, including a human, 10fthe {reatnent or prevention of which is
affected or facilitated by the irhi btTign of phosphodi esterase 10 enzyne.
The present invention also rel at t8-& conpound according to the
invention, or a pharnaceuticaIRconﬁbsit'on according to the invention for
use in the treatnent, prevention, anelyoration, control or reduction of the
ri sk of various neurological, 15psyg ﬂ?F_\@gd met abol i ¢ di sorders

associ ated wi th phosphodi esterase 10 dy uncti 9n in a manmmal , including a
human, the treatnent or prevention @) which is afkfected or facilitated by

the inhibitipon of ;phesphodi gstera 1 4. 9, t present.invention
ol at o to VhgelRe BRI RAH It Ghogt e Ro it A PavaRBA AR i

phar maceut i Cajalkybropode praparcd byoeaditing atcontphend ofviertnubn( X181 t he 20

manuf acture of a nmedi canent for treating, preventing, aneliorating,
controlling or reducing the risk of various neurol ogi cal and psychiatric
di sorders associ ated wi th phosphodi esterase 10 dysfunction in a mamal ,
including a human, the treatnment or prevention of which is affected or
facilitated by the inhibition of phosphodi esterase 10. Where the invention

o, b o o " ~re- v




of a mammal, it is understood that such use is to be interpreted in certain
jurisdictions as a nethod of e.g. treatnment of a mammal, conprising

adm ni st ewongittsimmanmmal i n need of such e.g. treatmentcrarebiess ve
anount of a conpound or conposition ace@gding to the invention. 30ln
particular, the indications that may be treated with PDE1O inhibitors,
either alone or in conbination with other drugs, include, but are not
limted to, those diseases thought to be nediated in part by the basal
ganglia, prefrontal cortex and hi pppcanpus. These indications include
neur ol ogi cal and psychiatric disorgers selected from 35psychotic di sorders
and condi tions; anxiety disorders; )yenent di sorders; drug abuse; nood

di sorders; neurodegenerative disqrde S/ igorders or conditions conprising
as a synptom a deficiency in ais %ﬁﬁ and/ or cognition; pain and netabolic
di sorders. WO 2011/051342PCT/ EP2010/ 06664 - 56 - In particular, the

psychotic disorders and conditions as ated with PDE 1 0 dysfunction

i ncl ude one or nore of the foll ow ngRcQ Pt Nons or di seases: schi zophr eni a,
for exanple of the paranoid, disorganized, catatonic, undifferentiated or
resi dual type; schizophreniformdi so¥®er; schizoaffective disorder, such as
del usi onal pr i3 t . 1 | GH : -ligduced
psychotic d?g%g,e?ﬁ§3%ﬁ£%§‘ﬁgﬁ?ﬁ%@?gﬁyﬁgﬁEEg{%g&g?%%ﬁgrg%gﬁ%ﬁgﬁégﬁne,
cannabi s, cwb%tﬁlﬁe@kﬁw%ékkﬁ e A Prepaiea oA asuitablibase.dich ay the sediepari di ne;
personal i t ypAasRihd&Sohe EdisPHARNOAI RN AR a saishblPSII$@NAuCh Ys thesor der of the
schi zoi articular, i ers include panic

type. . In. p t he anxjiety disor
Gt Sor der’; | MBI LR B e SO B Aacaing o &
obsessi ve- campedisitvtempérsiord eitherppgsont¢mionsitticating sreagledinsoodeve iradiatien st r ess
di sorder; I X] i . ; . In particular, novenent
di sorders ﬁ%g?%%%ﬁhﬁﬁ?ﬁgg{%ﬁ“%ﬁhggeaggﬁgﬁéftﬁé%?%%%ia; Par ki nson' s di sease;
restless |l eg syndronme and essential trenor. Additionally, Tourette's

syndrone ang ghietely, aGofipe @ H6f ForkRih @6) WRGEMIEIR? 181 dRErdd SLd@ined t he

central nervous systemdisorder is ,a substance-related disorder selected
fromtn® grisipreoR” wiAlbheryeibisad Al dsforalkd pemdierared Bokasting a hdr awal ;

al Cﬁhol Wi téugmmﬁh oflBbinila (X1\al GabeIR'| Rﬁgﬁadd RS )émtdeﬁné% Bé}bﬁg\fzﬂth an _
anphet ani ne ndence; am ne wi t;hdr .. cogcai ne dependence; cocaine
o Ehar vl - ASATR0P! F b ATTH aeris AT S Lo kil SHAF PreSHRG R S Sl itence. and
opi 0i d w t hatidgwadh as3@tassipar hydcegeasylfate aaa diisdicdel enasdchmaodic epi sodes

i ncl ude dep [Welp¥ i i i: f P e nood

i sor dor 1 et bing BEUR. i RONE ARl G LR BEHTE BBl a1 89, 1

cycl ot hiyni ccogiveieidempeiaiyre sshadby cpsertippildicdiirgeigeder migrovadapiedgypy e

di sorder ang; §yBSsAPCEmt RAMREL (HDOEEIEN S€the rdRtipar ticul ar, .

neur odegenerative di sorders include Parkinson's disease; 25 Huntington's
di sease; denentia such as for exanple Al zheinmer's disease; nulti-infarct
denenti a; AAPSicokdlalfedrdelaeyki-arowhdre@nila’ isatpealkgl cahessottiined The
neurodegenerative.ﬂisor ertorlcondhtionl)oqgfises n urodegqu&gtion of
striatal medURTSEINYT ARGPHRSHY canalso ho BaéP RPRFedgrSPHETS (¥ condi ti ons
conpri Si0ng describeglyimpanl, B. UEA008 HIROP8iA1. at t enti on and/ or cogni tion incl ude
dementia, such as Al zheiner's disease; nulti-infarct 30denentia; alcoholic
dementia or drug-related denentia; denentia assaciated with intracranial

tumours or dépeppend efiBoumila @diemthices Bis Rock atndR vidre hs defined hglosncan ki sease;
dementi a asgegdrad Blrapttity E@(;rhlgaﬁlqm;f%ghgggx% Al DS-rel ated denentia; other
di seases include delirium amestigidisorder; post-traumatic stress

di sorder; nental retardation; a |earning disorder;
attention-deficit/hyperactivity d (@DHD); and age-rel ated
35cognitive inpairnent. I nJp , pain includes acute and
chronic states, severe pain, imtrastablie pain, neuropathic pain and
post-traumatic pain. WD 2011/ 051342P \2010/066264 - 57 - In particular,
met abol i ¢ di sorders include diabetesﬁ/gzggaﬂticular type 1 or type 2

di abetes, and rel ated disorders suct'a esity. Additional related

di sorders include syndrone X, inpaired glucose tolerance, inpaired fasting
gl ucose, gestational diabetes, XV)

25  wherein R', R?, R? and R’ are as defined before, with a compound of Formula (XVI)




maturity-onset diabetes of the young (MODY), |atent autoi nmune di abetes
adult 5(LADA), associ ated diabetic dyslipidem a, hyperglycem a,

hyper i nsuwoneny@i34dysl i pi dem a, hypertriglyceridem a, ardTiEPIMbI066264

resi st ance. Additionally, the grosuh of sone cancer cells is

i nhi bited by cAMP and cGW, the conpounds of the invention may be useful in
the treatnent of cancer, such as renal carcinoma and breast cancer.
10Preferably, the psychotic disorder is selected fromthe group of

schi zophreni a, del usional disorder, schjzoaffective disorder,

schi zophr eni f or m di sorder and substan&#;ﬂgguced psychoti c disorder.
Preferably, the central nervous system/di @rder is a personality disorder
selected fromthe group of obsessive-c yul' si ve personality disorder and
schi zoi d, schizotypal 15di sorder. %referably, t he central nervous
system di sorder is a nood disorder selected fromthe group of bipolar
disorders (I & Il), cyclothym c disordekypdepression, dysthym c disorder,
maj or depressjve di sorder and substance |nduced nood di sorder. Preferably,

the cent ral Niks RiseRNce 95+ sfadiesiadest. Sush ay teankis@GrpheayipbpshieyR adum(0Yy

20di sor der . in the presdic€bes alitaple Bake sﬁ@m&g @duﬂ@&é&@@r&t@yﬁh@mﬂiléﬁéﬂ%lvbﬁt a
cogni tive di s rder seI e‘?rfrtsln%j‘df romt E‘E qﬁﬁlll rium_substance-j nduced
persi sting BERFT f AR yxalaf‘ermf eresy G G AURLRTPIRENER & due to
Hunt i ngt50n Ieating etaseynvdametittinperdtiee, tech&drykionsanionaldicagag e, urdienent i a of t he
Al zhei mer's L i I d
cognitive i rrracg@?wngnlﬁg&éé&f%gg&gﬂggﬁf&gﬁ Zéogﬁ g?%hgggﬁﬁggg%épﬁlﬁééagg@ﬁounds of
the present invention are selected from schizophrenia; obsessive-conpul sive
di sorder; gﬁﬂlﬁ‘y[b%rérﬁ@gcléﬁﬁa%%sf& S&T@%ula'ﬁxmﬂ REh BoBaies %&%ﬁrerdi'é’lﬁk' nesi a;
Parklnson s disease; depression; bipolar di sorders; denentia such as

Al zhei ner' s di sease; attention-defici t/ hyper activity 30di sorder; drug
abuse; jpai na cdh@beice@fmdmmtxeﬁi’)t\yhere R', R?, R ehi@RabkeYas dtefiﬁ‘edjlb&@rfegﬁ’n%et reat ed
by the corrpound f thte resent nt| ﬁ e SCh'llip Ar en:Rg mcieﬁ

posi tive antiPagaPy Facdybneameowral Eomit gl BhgRm LK aafRe e

i npai red atledmtiaod halo isreromrojor iGo, tvhith absondercs! deenatinensd oamolag X Ihe
treatment of anxiety, obsessive- 3®tonpul sive disorder, schizophrenia,
depression, attention-defici t/Ir[r?/ ractivity disorder, Al zhei nmer' s di sease
and di abetes are of particular i ance. WD 2011/ 051342PCT/ EP2010/ 066264
- 58 - At present, the fourlk I1tion of the Diagnostic & Statisti cal
Manual of Mental Disorders (DSWT of the Anmerican Psychiatric Association
provides a diagnostic tool for the identification of the disorders
described herein. The person skilX¥d in the art will recognize that

al ternati VewHé}Q’RﬁTs' af%tdéﬁﬁ&i bé}&%oinotﬁb Eﬁese&@%f ‘é'séﬁz?dlé &&ﬁ%t%‘hcﬁ%@t ems for
5neur ol ogi cal atric describ ere|n

e and t hat
t hese evol vtétrarlr(ﬁf n%arlehrspam)@élﬁ IR @P dn d@?@g%% a Smtélaléxbaree sughps
invention adodiint edrBd@te tl@a@ulﬁabﬂﬁ)ﬁblﬂ@ol&@ﬁ%dhElgahﬁkthﬂ%bﬂlmlﬂi@kaﬁbrhndf or use in

the treat mentt of & gqﬁ the d| eases mené1| ned her ei nbeftore

i nvention al¥§"HB{4t°EE? %reélc H)nécsélfil?a? G 4 HEOVRVER eglﬁeliaglrre’use in
10 treati ngeldlnyby)mveﬁtumaehchtmga)s esdaremtioovasd ilvetigionlfef @ period of time fbhe
invention also."fl alf ¢ & & (HOPREH, according to the invention, for the
treatnent or preventi In particular treatnment, of any one of the

di sease¥) nmenti oned here| nbef ore. The invention also relates to the
use of a conpAEFhddes P6GNS (I PcahMR dbiRatds ABscribed beford he manuf acture of a
medi canment for the treatnent or prevention of any one of the disease

condi tions nentioned hereinbefore. The invention also relates to the
use of a commow’mdc aﬁ@dﬁﬂ\iaﬂge bﬁF(ﬁﬂﬁﬁﬂi (N@Hb bvtherefRfrls ahéclimd bt e, warbof a

medi cament fbceal eor}lrglerat att%e can ‘t?e n hiee%st?n Ca(l)godl tolu% 2 fmsmI oned
her ei nbef or® '3 Sﬁ'p %ﬁn eypres Fp RV et o A’ B Ed M ni st er ed
t o manil s,FCp‘nmiae(r@‘bﬂID humans, for the treatment or prevention of any one
of the di seases nenti oned hereilﬁ>e£\;)re. In view of the utility of the

conpounds according to the invent , there is
Sl
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provi ded a nmethod of treating warm bl ooded ani mal s, including humans,
suffering 25 from any one of the diseases nentioned herei nbefore, and a

met hod ofwpreuanstdsang i n war m bl ooded ani mal s, i ncl udi ngprlhurEeps0/0662¢4 one of
t he di seases nenti oned hereinbefore. -35- Said nethods conprise the

adm nistration, i.e. the systemc or topical admnistration, preferably
oral admnistration, of a therapeutically effective anount of a 30 conpound
according to the invention to warm bl ooded ani mal s, including humans.
Therefore, the |nvent|on also relates to a net hod for the prevention and/ or
t r eat ment ovahexnj?\ o dsfinghbefdiosamddedo represerine drdner e indefwithetrasopperysi ng

admi ni St eri fg.@ AR AREUE 6P LuitBlSBCL I, gg%mﬁ{mﬁmﬁpm UpdsaResrdi ng to

the invention to a patient 1.n nee her eof ors

descri bed h&ftablg d@@ﬁanhlsaéd\’ NIBHE: tetrﬁneféw@rlﬁ’a@m@ﬁ iBra suﬁa@é MRTHIYSA wit h
ot her phar n@eru} dféﬁiyle%lg&nﬁtﬁieﬁbtﬁﬁbfk&e&ﬁti@ﬁrcoﬁ&ﬁﬂﬁ§ sihed a ddnbéifedtr eat ment  of

psychos such as schi hrenl and j sorder, obsessive- WO
2011/ 05 3425@?@@%5@f6¢6é§%@ﬁgng “@eﬁdﬁgﬁ 9@3 i sorder, Parkinson's
di sease, cognitive inpairnment and/or nmenory loss, e.g. nicotinic a-7

agoni sts, P I -0l @Rﬁ%g §] CJ

bl ockers, ﬁggék%?ﬁ%géhfﬁgﬁgﬁigggg ul' a 8$Sthé%g%%?H§8%g%g Ehg%ﬂﬁhfagors
anpaki nes, N@AaRbavbgingd sommargliR nodul at ors, dopani ne nodulators
serotoni n 5nodul at ors, cannabinoid nodul ators, and chol i nesterase
inhibitors (e.g..d epe2|l astl ne, nd galgntanlng) I n suc

conbi natl; oné temwéve WBH}PBBH‘B? \émf STRRenki: 6h AR BES amqe 1P%‘£d in
conbi n?t i Or‘i:)e?ﬂ)ﬂ'ehcaﬂhﬂ% Iﬁépalfrwlgz ﬁh&’tﬁfg Aédagsound of Rernile av yehércin® 'eRéahd RA,
control, amelior

o e h oo asddiedtertt Wi RierS Rl sl BB ih SV TReCR’ BEF A Sher o

t he 10conbi bedtric@nd balotrhgrestntigpsbrbogatirhedo, ar the padsencearf armrtdalef:aitebfsu wecht han
ei ther dru I h

Cher apeut | oS AREppER aSut Biing ftdi BF L itlble AESRAR RGP alchds | o on
i nvent ilén @tylﬁelaﬁmmtylm@mhmeemth@ orasenselsif e Stlﬁ@l@bﬁw%h Ay ARIASHEN t hat

thi s anount H()@}Blia@‘@ it Q%ﬁfab?é ﬂn@m s@l@@ﬁnﬂicﬁ% WWIdﬁlﬁeth?]@@m&fmlﬂé SR8&Suithhe
concentratlon of th n.the therapeutic

%> ornulﬁﬁz% and thﬁ
condi tion dienfang PP%HPC aééﬁ%‘i‘%ﬂ #y2 CORRCTFR (TP SFUpHRTT DXifPBYEEPdly pe
admi ni st er eld:aaﬁg ar et apautvace agdntioh ¢or 4 peediofgin t6 @ases therconpilaion of

i nhibition %ermw meElO enzyne is beneficial, such as the disorders

descri bed hereln Vil || be determined on a case by case by an attendi ng
physi ciZn. GEneraIIy, a suitable dose is one that results in a

concent r at i Qg (ﬁutfd@%f?%ﬁﬁ a 80) LRIt BhocPls demlbtea%?fo&r@nt site in the range
of 0.5 nMto 2 O[tM an re usually 5 nMto 50 [tM To obtain these
treatment concentrations, a patient in need of treatnent likely will be
adm ni ster e@orﬁﬁéd@ﬂ@ﬂf@o@ﬁﬂla gy kg to 15 ng/ kg body weight, in particular
fromO0.01 nmy/ kg to 2.50 ng/ kg bodygweight, in particular, from0.01 to 1.5
ng/ kg body weight, in particular fqfomO0.1 ng/kg to 0.50 ng/ kg body wei ght.
The 25anmount of a conpound accor g theg present invention, also
referred to here as the active i gre i R'which is required to achieve a
t herapeutical effect will, of ESursé v ry on case-by-case basis, vary wth
the particul ar conpound, the route of nlstratlon t he age and condi tion
of the recipient, and the particul ar_.dison r oR ‘di sease being treated. A
met hod of treatment may al so includéta Nlng the active ingredient on
30 a regi men of between one and four %ntakes peR”day In these nethods of
treatnent the conpounds according to fie i nvention are preferably

f or nul axsed \phéreﬂh R'OREAUT gliRorure Asddiesd beﬂ@&d RH@sERF?RB*ekthancSR?ataabﬂéa are

h k [
novn and. 8247 5!?”3%? LT SRS Bl PLRLE et SR RRER ﬂ%%ﬁ?iéﬁivo@%ﬁ“ﬁns
The presentRj, ﬂk/elh indiR’aks o dofiovd he"sm:mtbawagﬁmffoumubrlbvlénNHngh@c feating

di seases i eh, h as the
di sorders §/ 2.11[6%?%&%%%%%%%2 f%%g%%%é%oﬁf%%ﬂ?&é%g%nl eé%hgbg}%HCWhlle it
i s possi bl ebute¥ide e a geifableesalyryt.elop tefrahysdeo enm wnder syitdlearcasion jt s
preferay e dAdRIAS Q0L hd ha@fin@ aPh@sREiBHH tbmPérafRERAREL Uy ddnvARARdAghY . the
present invention also relates to a pharnaceuti cal conposition conprising a
pharmaceutically acceptable carrier or diluent and, as active ingredient, a
t herapeutically effective anmount 5 of a conpound according to the
i nvention, in particular a conpound according to Fornula (I), a
pharmaceutically acceptable salt thereof, a solvate thereof or a
stereochenically isoneric formthereof. The carrier or diluent nust be
acceptable |n the sense of bei ng conpatlble mnth t he other i ngredi ents of

o " T Y - " Y A N




met hods well known in the art of pharmacy, for exanple, using nmethods such
as those described in Gennaro et al. Rem ngton's Pharmaceutical Sciences
(18t h ed.wolbokosPabl i shing Conpany, 1990, see especi al | yCPaP018/066264

Phar maceuti cal preparations and 20 t heiBeManufacture). To prepare the

phar maceuti cal conpositions of this invention, a therapeutically effective
anount of the particular conpound, optionally in salt form as the active
ingredient is conbined in intimte adm xture with a pharmaceutically
acceptable carrier or diluent, which carrier or diluent my take a w de
vari ety of dromdsr mgpendicnyadiatiothireennddf ime paersuiathe dempletidn pbthe

adm ni stratj.98;onThese pharnaceutical 25conpositions are desirable in
unitary dosage formsuitable, in particular, for oral, topical (for exanple
via a nose spray, eye drops or via a cream gel, shanpoo or the like),

r eﬁt Ftl or p&&@dgﬁﬂﬂtﬁmbﬁnaﬁm6ﬂ7NH@tR6m7aNDNwmléfeﬂﬂR@ﬂéi‘ R'ning ®'t aﬁ a@Hefied

i nhal ati_on uch a nose, s or exanple, in preparing the
conposréroﬁ?‘ﬂﬁ %ng(ﬁﬁggﬁh(EﬁP%fwﬁﬁy of the usual pharmaceutical media may
be enpl oyed such as, for exanple, water, BOegcoIs oils, alcohols and the
e o, LS GR o%@mdltg{r Iepanafta RPN, &e%anet%tfo?&atrgt iyl

suspensi ons, , srons a I Ons o] ca rrers
such as, fom nq)pjeldlsxlacra@rﬂé@ besmgeﬁrsd b}k@@tﬁlﬁg a eimpeamd ©f Fouils €XRY s,

bi nders, di @hé}éi%gilakiz VR? a@l@lq{ﬂée ANEL e bbfoke with H;Ja?og’cﬁsr@tlféfpr&%ﬂé@étsa pills,
capsules and  t use of { e ease in admnistration, oral

bl e
admi ni st atsueﬁairga@ét é’r“‘r 105 palfagRin pa chaseoal 4B & Eable HlsFiaobisht. sweh 35 npst
advant ageouserha@dl odeﬁlagoﬂ itk sﬁltb&)lEre?élldMUoﬁ@rtl@% euapdslh acbd@haner&ceU_t: lcal
carriers arge enp arent er al ,cQAPOSI, L i e carri Wi
aual 1y congrraBngy afpiedBlpBEhE e P 28 PERRT b O BF b SrE R oo
|ngredlentghebammgx@ﬁpmendﬂ@cﬁdgmandsmtUﬁapdﬂmwmnonchmcmﬂ1nasuﬁdﬂe
2011/ 0513425CT L FRALOIRRERR o i SOUHDE dcble o BBl E i i et bl e
sol utions or exanp e carrier conprises
sal i ne Kol uhisal, vglgreetedle tﬂaetlmb@pnértloats,rﬁuﬁh ay hea@rlg 4h? PoreveRisat tgmpegsse,
sol ution. <®?§§ﬂ@ﬂth%Q§ﬂ%%@4@W€Eﬁgnogbgo be prepared in which case
appropriate’liquid carriers, suspending agents and the |like nay be
enpl oyed. Al so 5included are solid forntpreparatrons that are intended to
be conver t edomphards bymettoa @) wserei R',|RgRP dnd RT #fcfas dpfettictsrs, R1i t he
s oSk Ryt Bl RS S ANASH ST B §L0Rbh B soddRe SR RRSnd of
optionally conﬁ’ RIS pene afyon enfiancrn 3 RAEd R d7eSH 2 §DIPAB%e
mettrngﬂhgeﬁnnmbnﬁﬂﬁhally conbrned with surtable addrtrves of any nature in
m nor proportions, said additives db not introduce a significant
del eterious effect on the 10skin. ald addltlves may facilitate the

adm nistration to the skin and/or pful for preparing the desired
conpositions. These conposrtrons nrstered in various ways, e.g.
as a transdernmal patch, as a shpot- bh treatnent as an oi ntnent. It is
especi al |y advantageous to fornulate t ntloned phar maceuti ca
conpositions in unit dosage forntfors nlstratron and uniformty
of dosage. 15Unit dosage form as used ein refers to physically discrete

units suitable as unitary dosages, each unit containing a predeterm ned
quantity of active ingredient caIcuIé@Eﬁ to produce the desired therapeutic
effect in agpQeRAIROR Wh R°bREsTRAHE] BoRNAIRERYEINGRIhCHESINBE of £xanpl es of
such unit dosa e fo t@bleﬁ (1 ncl drng scored g; coat ed tablets)
capsul es, pif thdle °pig bruCE ket la%trl chapropban # Sifabe inothsolventsHE} &

sol uti OnSdOrhetjfhlalﬁcﬂ?ﬁﬁeﬂﬁﬁta&l&deﬁdﬁ@nkbﬂ@tloﬁﬁ&Sdh%mfdehﬁenlémbérﬁﬁd?mﬁ uls, and
segregaj.ed mul t es. t e conpoun CCO to th
hoent . avBe B iR ab 0t Dt SRR T RE S I RRSER: | ons
conpri si ng &iabudebipoatalyst fuch api @lfo mtiardmmsmdtamoal ar eswsplcinat kylvent,

advant ageog,ch 25k Eth%r%le&m 06812 SOhHBbI Yo BAHOlrel Rk ARILL LY O
t he conpounds of For.nu arnmaceuti ca osi tions

advant ageoustiteblc spastiey cepditiqs, tﬂc 1S BORE NG e R CPIYFRICHE tompsTaturdey Digally ves, in
particul ar Rygihexy¥aldilhosahadiibeted cycl odextrins, e.g.

2- hydrggypropyl 13-cycl odextrin or sul fobutyl-13-cyclodextrin. Also

co-sol vents such as al cohols may i nprove the solubility and/or the
stability of the 30 conpounds according to the invention in pharmaceuti cal
conpositions. The exact dosage and frequency of adm nistration
depends on the particular conmpound of fornula (I) used, the particul ar
condition being treated, the severity of the condition being treated, the
age, weight, sex, extent of disorder and general physical condition of the
partrcular patrent as mell as other nedrcatron the |nd|vrdual may be

~r-a. 1 * b o o o, o -, -



Dependi ng on the node of adm nistration, the pharnmaceutical conposition
wll conprise fromO0.05 to 99 % by weight, preferably from0.1 to 70 % by
wei ght, mwoeob/@piakerably fromO0.1 to 50 % by wei ght of pCharPaciove64
ingredient, and, from1 to 99.95 % by wairght, preferably from30 to 99.9 %
by wei ght, nore preferably from50 to 99.9 % by wei ght of a

phar maceutically acceptable carrier, all percentages being based on the
total weight of the conposition. The anmount of a conpound of Forrmula (I)
that can be conmbined with a carrier 10 paterjal to produce a single dosage

formuwill vArcymgepshef FrymupoXIXhaevhdicseBsR 't ReandR; arche defumdeicfan, @péei es,
and the pari LGyl gy F@f&gﬁn%)zih c@rﬂﬁ@dﬁ'd%?@%ﬁh?g t()ﬁ'g?%\é?erin RARARIGHER A QY de,

sui tabl e unit. doses ] e conpounds o present invention can, for
exanpl e, pré&fBedBeipre Grithal-ordBwdins el -nyran-fpotaicasid pinae 6stey IbTheReseas i ve

conmpound. Avfl wiiteble @gkaliid, tsuamee&aﬂ(i@ﬁtp\he@npﬂospmn&)gamm (60)6h 18 pr&’chidyy €
preferr 15, bet nore preferred

d unit dose.is en 1 0. about Ony. .Even
Pt Code 1@ At e REheS SUBET agalry i ot G s el iRt
adm ni st er edixtwt ef il Madioxancend whiy, urider sietadlplastiod codditidns, Sudrasthebtinges a

day, but pr I I F : . age for a 70
kg adult i sf?léoﬁﬁlt. lg%rté%l éﬁaﬁﬁré’&&g%lﬂg’teggng%hop Q'Cf?t“ﬂgé 8‘2‘?’%@%@?‘5&%01‘ subj ect
per adm ni sitiegiation fora neriefl of tieg teerugethesomptrtionof tsgaactions ny per kg

wei ght of subject per 20 admi nistration, and such therapy can extend for a
nunber of weeks or nonths, and in sone cases, years, [t wll b nder st ood,
howeverlV t h%g-qlh@reﬁéépﬂae-‘*d‘&@nlp AGidIPTasPT ehtey Cﬁ%ﬁ? phtginsd aﬁg%sceﬁ%(y will

depend on aefée] ety of factors including the activity of the specific
conpound enpl oyed; the age, body wei ght, general health, sex and diet of

t he individual being treated; the tine and route of adm nistration; the
rate of excAebimpoun®@&didiewladidlgs t hat have previously been admi ni stered;
and the severity of the particul ar pdli sease undergoi ng therapy, as is well
understood by those of skill in theg area. A typi cal dosage can be one
1 ng to about 100 ng tablet or 1 Nboqt 300 ng taken once a day, or,
mul tiple tinmes per day, or one tige- capsul e or tablet taken once a
day and containing a proportiohal | Y hi gher agitent of active ingredient.
30The tine-rel ease effect can be obtai \ ~*}sﬁapsule mat eri al s that

di ssolve at different pH val ues, by utvestthat rel ease slowy by osnotic

pressure, or by any other known nean controlled release. It can be
necessary to use dosages outside the§ﬁ ranges in some cases as wll be
apparent to those skilled in the art. kurther, it is noted that the

clinicildn owhareiadt'i Rg R5Bhyrsiasidafined baforenBwistiondignld filleemulada) nas as
i nterrupt, Afindgbetofl akiCA M 10, CaRRETAPKs BAPEADIYACILA aWbhflohfif ] dual
patient response. .~ WO 2011/ 051342PCT/ EP2 18/066 64 - 63 - al ready
ment i oned, ¥HEUaWERion also relates to a phar maceuti cal conposition
conpri sing the conpounds accordingRto the invention and one or nore other
drugs for use as a nedi canent é;Ji%(¢%§e in the treatnent, prevention
control, anelioration, or reductifon ' of diseases or conditions for
r N

whi ch conmpounds of 5 Fornula (| ot her drugs may have utility as

wel | . The use of such a conpoS%tioNkfor t he @nuf acture of a nedi canent, as
wel | as the use of such a conposition othﬂg manuf acture of a nedi canent
in the treatnment, prevention, contros~< ioration or reduction of risk of

di seases or conditions for which compounds of Formula (1) or the other
drugs may have utility are also conteapl ated. The present invention also

relates 10 to a_gombination of a coopoynd accordi ng to.the prese

i nvention anecraR alga:Rt i Brapd %Wﬁ@ﬁéﬁ@%@%&lre éf’dg‘rﬂ?eagq’i‘éoﬁﬁ‘é‘%& gil?ﬂr/\&nt i on

al so reloat e\;shéreinsllukhis&jlgé)llkbl mit‘igfqaplfe@asnty@ B2 0ihig gravexlbwdhne halbh e.gpﬂﬂsleg_t

i nvention so rel.ates to a prodyct conprising. (a ompound according to
the pr esenc P 9s s 2 pieaPlR e G i Sebdisblr B AgTRe iRtas g o

sol vat e t heofeofujtabindraqvo) cther, awtdiiasil8readwplbamraseable salvenigeurh,asas a conbi ned
15pr epar at !t%ﬁal%ﬂ?ofﬁfa%bﬁ%ﬂ&&%ﬁitaﬁ@ peaa'éﬁ&fccﬂfditﬁﬁlg, ok bk alt'%g al B cbi@nicheat ment
or prevention of a condition in a mamual, 1 ncluding a hu n, the treatnment
or prevent i SmpeRatuipitEpicilly rpgiagdiom &t °¢ 80 7G-at ed by the effect of PDELO

i nhibitars, in particular PDELOA inhibitors. The different drugs of such a
conbi nati on or product nay be conbined in a single preparation together

wi th pharmaceutically acceptable carriers or diluents, or 20 they may each
be present in a separate preparation together with pharnmaceutically
acceptabl e carriers or diluents. The foll owi ng exanpl es are intended
toillustrate but not to limt the scope of the present invention. 25
Exanpl es Chem stry Several nethods for preparing the conpounds of

e M r o



the protonated nmass of the free base of the compound, "mp." neans nelting
poi nt. 35M crowave assisted reactions were perforned in a single-node
react or: Eorygslisifpt i m zer m crowave reactor (Personal EoEmpPe10pcARcB.
currently Biotage). WD 2011/051342PCTLBR2010/ 066264 - 64 - Thin

| ayer chromat ography (TLC) was carried out on silica gel 60 F254 pl ates
(Merck) using reagent grade solvents. Open colum chromat ography was
performed on silica gel, particle size 60 A mesh = 230-400 (Merck) under
standard techni ques. Fl ash col um chr oat ogr aphy was perforned using
ready-t o- coﬁm@&g@nwrﬂomd@eﬁk%-%mhm&ﬂk isFonalkyt sgliVarepesis¢ritealegeing particl e
size 15-40 Lbip (e Kol PRas endiSRASAD bE b B5HCObUDE Lo fhela FPOT Or FLASH
systemfro n Instrument. Reverse phase HPLC was perfornmed on a C18
XBridge 30 x 100 5 | am col umm. 1H NVR spectra were recorded

ei It her on aC &npdeids BPF?AﬁQa gto “glggem R, qi@eR3 AN a5@9s STeel befses afd Ri kh st andar d
ul se S 7a eratli n a e em
o e a0 SRR pB bR S UL i BW“&SMS o 6 e A ©
tetr arret hyI I teacteng(alddB)pounthio€ Rormada (Kﬁhiwhsrelmk RiaR’ stdRdards defined Mel ting
Poi nt val
oint va ue@ef@l{e%n@ﬁ?e};ch\fcﬁ‘ dé%%o %‘A“(Sjm?J fo. tﬁ%ghdlﬁﬂh‘é‘ﬂtr%s CXRE! g&gkﬁ! ot hod. For

uncertainties anal

a nunber of FuomioR\BS NHvalteren& @@d :Rt sarms éefét@&iéqefﬁrne@hﬁmn@pemm@aspitablar y
tubes ei t hejhe@QoRedOsuMRtal E@é%orF 20 u‘ﬂﬁel%ﬁltgblwéatc{lgﬁ c&HIRIdHS; kARG ﬁ@d@ﬁg%& us.

Mel ting points were neasured enperature gradient of 10 C mnute.
Maxi rru%lnot enap‘é}né(’?%iP’ét G CraBEe, é%qf W@V?ﬁt}?&alptéﬁaﬁ?g NEWNICE HUCTPIYS a di gital

di spl ay. LGMadatieh ksiaSperidd oGanenaknduiothedunpldion offthekd@olVS i nstrunent s
(TOF, SQ or MsSD) The HPLC neasurenent was perforned using an HP 1100
(Agi Il ent Technol ogi es) system conprising a punp (quat ernary or binary) with
degasser, aﬁltau&@@ymbmrppu@smﬂﬁrmula\@nyheaemlin,dlé &' rRyardes defirmd befA®) and a
colum as s 4f ; hggVa t

291%% k?\ﬁ}l 1y cﬁﬁas@%@‘j}?@a}/&i By%lﬂé? ac-gﬂﬁ‘)om gf’f*%ﬁ% (%"%)SE sa dual

configured wt ioniz t| on ‘source

i oni zatli%on ‘§hﬁ1f38e ]f\elRe@tlstbﬁea?‘;? déﬁmﬁtﬁé@ewl%a@@ﬁ%ﬁﬁgﬁmlﬁ)%&ﬂlé cheni cal
i oni zat i on)whdi REOGRIR Wk HSREn&SLABR, ﬁﬁtﬁé‘ ek @lcc 988 suildhie SRMEGEsUcRAPEr at ure
was nai ntai ned ei r at 140 C or 100 |on vva per f or.ned

ei ther wit rp%é@ﬁyﬂﬁ egjais Prike BrpERa e SRR g1 S BEHETE ows er
sof tware. D-RUQHPhOSBKRPRITL EPACBDANGEAGAH] in Ao pfesﬁﬁcftﬁcﬁfai suitable ddst;, eudhor
Acqul ty- SO, L Sh LR T LB 8RS T QLIRS L allad, Sl atagnarhy)
measur enent” Was Fformed us] ng cquﬁ SBSE%,ST(O%‘P sys em conpri si ng
a sanplr oaogldmonersyclaasbhaaang( atpwmlvmmteht tdmgagw,,eltherfmon&mtml latwen, a
di ode- ar r Yo hEChREod RADraddo R Al AR BAImE R EAe bbb ifion BBRARCL I Ve

nmet hods. The Ms detector was config d wth an ESCI dual "1onization source
(el ect r osprg§cti®®nbi ned with at nmospheric pressure chemical ionization).

Ni t rogen was used as the nebulizer gas The source tenperature was

naintained t 140 Dat kf Or me sLynx- Openl ynx
sof t war e. ?ﬁéﬁgﬁ@Pglgﬁg%ﬁg &gﬁfmyghdﬁe?%ggﬂ%%gggh %gggpectra
(Time of5 Fhﬂghhaiiﬁﬁndeﬁé@tor) were acquired only in positive ionization
node or in positivel/negative nodes by scanning from 100 to 750 unmas. The
capillary needle voltage was 2.5 kV for positive node and 2. 9kV for
negati ve i da¢mpeunda ofribelenulatle) cone vol tage was 20 V for 15 both positive
and negative ionization nodes. Leuglne-Enkephaline was the standard
substance used for the | ock mass calibyation. M5 Procedure for LC Methods
2, 4, 5, and 6: Lowresolution ngés egtra (single quadrupole, SQD
detector) were acquired only in_pQsiii |on|zat|on node or in 20

posi tive/ negati ve nodes by scadhnind fr m 100 L0 1000 umas. The capillary
needl e vol tage was 3 kV. For positive JOm %lon node the cone vol t age was
20 V, 25 V or 20 V/I50 V. For negati /tggy tlon node the cone vol tage was
30 V. MS Procedure for LC Method 3 W-resol uti on mass spectra (single
quadrupol e, MSD detector) were acquiggd in p03|t|ve/negat|ve nodes by
scanni ng fro 10Q.tQ, 0 s. T capill ary .needl e vol s 1.0 kV and
Che T agrent BHengs « Badd 100 FotcTiset RBBS Ry 18 Tttt HlyaRe B T oMbt 1 on

nmodes. 30 trifluoromethylCy4alkyl, CsscycloalkylC; salkyl, or C4alkyloxyCi salkyl, can be

prepared by reacting a compound of Formula (XV) where R', R*, R® and R are as



30 Method] In addition to the general procedure: Reversed phase HPLC was
carried out on a Sunfire-Cl18 colum (2.5 !lna, 2.1 x 30 nm from Waters,
with a flwowatesizae 1.0 ml/mn, at 60 C. The gradi ent cegdiEPc@0dcazsed are:
95% A (0.5 g/L anmoni um acetate sol uti e39+ 5% of acetonitrile), 5%B
(acetonitrile or or acetonitrile/methanol 1/1), to 35100% B and
equilibrated to initial conditions up to 7 or 9 mnutes run. Injection
volume 2 4. WD 2011/ 051342PCT/ EP2010/ 066264 - 66 - Method 2 1In addition
to the general procedure: Reversed phase HPLC was carried out on an Eclipse
Pl us- C18 codafimad pafose andrthe phlorixe @0minjpr#ze eevthagiyridimy] niviogen, avifll owagente of

L0 nt/ i 0. oforfiQlCac TR GHAN RC 1§€P9Jﬂ¥3llc’cﬁ?lu51%%tl%ﬁ§o La88%0A (0.5 g/ L

anmoni um acet at e 5sol uti on 5% acet oni t cetonitrile or
m xture of w¥dedkyinialkyl Oh@twéhmxy 1alkyl 1{1&161169%186 ahisuighlel baps spdest o
initial Cor%ldldn@ﬁ%rwé tn sZut@bleQnéﬂ QRS sﬂidhrhs NNJ-cﬁﬁl%ﬂ@[foMﬂdrﬂﬂdE o2 d#nctiMat hod 3
10 In a%dl E%‘?ﬁg tot g%%gf CEI oce%éj T%Oaatse HPLC vvas carried
out on 5s Bdge cIEHion PRy, FHC zas e§<“ APYFOHE AGi | ent, with
a flow rat eteoberbti@e,rdithen by, ccatvei@ibn@l hebhieg gr antlog nticrosvadt friadivsiondexd pam)d 95% A
(0.5 g/L a 0 etonitrile), 5% B (acetonitrile),
”mgﬁéé{@ &8&%%&@@61&4 cpfth%%f AGE

to 100% B in m nut es m nutes and equilibrated to
initial conditions at 5.3 mnutes until 7.0 mnutes. 15 Injection volunme 2

4. Method 4 ré A HorB 012t Ak -08T GaRRIAt R[@?%ﬁﬂﬁ&onﬁﬁlwosﬁﬂcyphase UPLC was
carried out _on ters, with a

coI mn f
f1ow ratle of> @ya ﬂgw{ﬁ%ﬁa %yléxy(%hﬁﬂaﬂ el 'é%?btelaﬁmm@ﬁw! QI CaRe: 95%

A (0.5 g/L t&f@’f@lﬁdrbwbyapﬁicadlﬁe§ﬁinum nhdscafaibet omMortl B)US 5008 0Qotxnaur e of
acetonitrile / nmethanol, 1/1), to 20% A, 80 %B, then to 100% B and
equilibrated to initial conditions up to 5 or 7 m nutes run. Injection
vol unme 0.5 @omﬁ@mﬂBDﬁBdm@la (I whelatiint RgrRtB ambRgan@sdbﬁlmddméua;]é isRever sed

h UPLC
Dators, i o aUGRERd fE kil Berd b 51%5“5@8“%%“”% bogh o FEhulsf o
used arlé qgﬁ)@)ml(l@eﬁ thRa#ﬁ%Ri tinas detingddbofore and die ch Cs‘%eé‘é%ﬂé?ﬂffkq foe), 5% B
(acetonitr 'ﬂh@%}ynaﬁyl‘kﬁ?&@en With %(ﬁlgnﬁlk&@aéeﬁt &@ﬁwnu%ﬁﬂl\@gw wWiReGH! i brated to

initial con h@?%ﬁg‘"’é |i1 ngnutes hn jection_volu 0.5 4.
WO 2011/ 051342PETH ampé%ss%&c logg, broaop Osmit ¢ REFSTRSE O 2 S8t R gener al
procedure: deagstsmdh a@plsﬁbﬂ&h@et@@hc@hﬂnoeplropane]mlhlardiﬁilﬁ@ml)aﬁlmmﬂl)l 7 um
2.1 x 50 th.a flow rate of 50C. The
radiont coteabbRoR et bl gl Wl 3 Rl Budhlio Moty T0- 100s

5( met haifol ) methplpg0edidinoso usd @ sutttde raaotiGieonditBnpss Bela asda efqmemebt ated to

initial cond #}Eﬁﬂﬁeq 1E£11 raggﬂg@%nrwc dpi18&tion volume 0.5 uL. A

Preparation of the i Exanpl e 10Preparation of internediate
1: 4-Brono-6-chl oro- pyrlda2| n-3-yl am ne Br NH2

A Grignard reagent of Formula R*Mghalo where R* is Cy_salkyl and halo is chloro,
bromo or iodo, can be obtained commercially.

25
Alternatively, compounds of Formula (I) wherein R', R?, R* and R are as defined
before and R* is Cyalkyl or Csscycloalkyl and Het is pyridinyl can also be prepared by
reacting a compound of Formula (XV) where R', R?, R? and R’ are as defined before
with a boronic acid derivative of Formula R*B(OH),, where R” is C;alkyl or

30  Cssceycloalkyl, in the presence of a suitable catalyst, such as palladium (II) acetate, in
the presence of a suitable phosphine ligand, such as 2-dicyclohexylphosphino-2',6'-
dimethoxybiphenyl, in the presence of a suitable base, such as potassium phosphate, in
a suitable inert solvent, such as toluene, under suitable reaction conditions, such as
heating at a convenient temperature, either by conventional heating or under

35  microwave irradiation for a period of time to ensure the completion of the reaction.



N N PR CIN Bromne (7.9 m, 154.3 mol) was added to a
stirred suspenS|on of 6-chl oro-pyridazi n3- ylanlne (20 g, 154.3 mmol ) and
sodi um hywoegemsassbonate (25.9 g, 308.8 nol) in net hanolpcta®@owbse26d he

m xture was stirred at roomtenperature4bhor 16 h, then filtered. The
filtrate was diluted with ethyl acetate and washed with a saturated
solution of 15sodiumthiosulfate, water and a saturated solution of sodium
carbonate. The organic |layer was separated, dried (Na2SO4), filtered and

t he sol vents evaporated in vacuo to y| eld inter msdl ate 1 (24.59 649 as
a brown sol Adowmicirihderivatizdof Romusa RSBEF Do’ i Gh syl Ofﬁlﬂﬂsﬁycga?dk}dn

LCMS: 208 h%%ﬁ%(ﬂﬁad%dcd%ﬁigmﬁh (method 5). 20 Exanple A2 Preparation of
i nternedi ate 2: 6-Chl oro- gholin-4-y|-pyridazin-3-y|anine 0 CNI)

CIN, N I\/brphollne (8.37 m, 95 9 mmol) was added to a stirred solution of
i nternedi at @0rﬂip(h21d§ of Poﬁllﬂﬁ(l?l)whlefbltﬁRétIanf hnd R’ 412 apE}finclnRfdre xhdIRE igvas

t d at d d th hed
i th o sat o atb-dondky B o D0at Gt BbA Gl by BRI M RRR R ayer
was separ ataish bedpnepm‘e(ﬂ Dip XGCH)g a tmmpmmmfxndnuuaegxyo Iwhent B a%ammai @aamn

Th
(1 ea, el B DB R AU UG 7l oM GRLII! SHOBTRLRRLEPTY ot ons
were col | ecarganaging r@@m@é@ﬁﬁoaméh Zm(thw@retlb sﬁpéfrsemtsm(“ermlkﬂli &e 2 (1.98 g,

92% as a th Hin the pRsend® T8 Juithbl1é 0Rb 5. WO
2011/ 051342‘%@/ e 06626 e g M " A3’ Preparation of ﬁ?tgr redi at e

4 -
3: M xti¥ e Brhes t?tr&f% Wr%be@ytphﬁ& )Dg H‘é‘ké)[)’lmf SuBalr BT CAE SY
8- br ono- 6- cﬂair@lmré&“umt der buitabézi@hction- d@h@ryibngamm he@inE’g at/a co(ﬁbéﬂuehtCI N, N 5A
m xt ure of t|enterra eé %};CZB 5to%1;a1132i'1mT1? and chl or ne 7164 ,
959. 4 ol )RS Pr# & Qi CQuENIBiR! HRAUA of HndgT TUUPREYE Bk % Ca( F%r om
| i ght. Aft eof towolo angure che coompletempefithe toaetiordi et hyl et her was added and the

solid formed was filtered off and washed with further diethylether. The
solid was suspended in a saturated solution of sodium carbonate and

extractléd wheepganicHifioromatdidRe. wipisinoR genrasenty (reralkid sCaralkedp xy6( sk g or) |
filtered a%fﬁ%n%ﬁhﬂ@@}a%ﬁ\éﬁp% éﬁtﬁﬂed eoMﬁfémaumieﬁfaud@l Pi Rdp&ti srwer e

purified by m chro di.chl hane). The
desired fr a@fﬁd@%@r whsrain ﬁﬁts&ﬁ%k Catadly P Qeie ésf? yi el d

i nt er nedi at mﬂaol(oh&;tl‘fylgo 4aﬂi@%caﬁ$e@r®ﬁardd€by&©hdtd1,g ai dongpondd 3DF erinxilaR & hath

6, 8-di chl oro ne

8- br ono- 6- ch %Flgﬁ% rﬁ%re%enlt ’rﬁad%'zg(f b}%ygoif%t %Pﬁ%lw%ﬁ% ﬁuéylraél& ui res
201; FAlnd RO@rdphesiits 'lodORmchl@Enmherpramcmf—h&dmrmpeﬂ}mw 247; Found 248
[MeH 5 Rtéhl&ro&?fn&hﬁsiﬁdﬁ%,t Ro%uRdble inert solvent, such as N,N-dimethylformamide,

under suitable reaction conditions such as heating at a convenient temperature,

typically ranging between 25 °C and 100 °C.

25  Areagent of R*halo wherein R” represents C;_qalkyl, C)4alkyloxyCi_salkyl or
trifluoromethylCy_4alkyl and halo represents iodo can be obtained commercially or can
be prepared by reacting a compound of Formula halo-R* wherein R” represents C;.
salkyl, C;_4alkyloxyC;_salkyl or trifluoromethylCy_4alkyl and halo represents a chloro or
bromo with sodium iodide in a suitable inert solvent, such as acetone, under suitable

30  reaction conditions such as a convenient temperature, typically ranging between 25 °C
and 40 °C.

A compound of Formula halo-R* wherein R* represents Cjalkyl, C;4alkyloxyC)_salkyl
or trifluoromethylCy4alkyl and halo represents a chloro or bromo, can be obtained
35  commercially.



Exanpl e A4 Preparation of internediate 4:

8- Br onp- 6-cl or o- 2-cycl opropyl -i m dazo[ 1, 2- 20bl pyr idazine Br ...... N CI N,
A m xt ur ewofimtsessoedi ate 1 (5 g, 24 mmol ) and PCT/EP2010/066264

2- brono- 1- cycl opropyl - et hanone (15.25 g4193.6 mol ) (obtai ned by a
procedure simlar to those described in Gaudry, M; Marquet, A Oganic
Synt heses 1976, 55) was stirred at 80 C for 16 h. The crude product was
suspended i n dichl oronet hane and washed with a saturated sol ution of

25sodi um hydrogen carbonate. The or ganig; Iayser was separated, dried
(Na2504), fAlbpemedacahdl Ferendo(IUie mhereavBpardR eateian dofamddefofhecanbade pr oduct

was purifieghdiyef é&ﬁxﬁe&%‘ll%{nﬂlt&lﬂﬁf?&, @}%%cﬁ&ﬂé’ aéiﬁ'okFB&hulQ'(ﬁL)'vQ{e?élﬁkh%H@ In
hept ane 40/ 60 to 100/ 0%3. he desired fractions were coll écted and

concent r at ¥ arh 2y aefiisd befoys. epp be REcpprivd By aeacting pdalppyhding gé4oraula (Bhack
sol i d. COHARBRGANR 0 R 1aRSas2ibtine bt ahlhaloMsitlome oRlodo 2wlB trilidpre@f met hod
5). WD_2011/ 051.34%§PCT/ EP2010/ 06%@? - 69% Eﬁar{,ﬁl . A5. Pr e%ﬁ ation of

i nt er medi at @TES G BEESE Ob2 BUEPEIASH U M HELBP BB BY# PUEDIHEAnd 8-
br ono- 6- chl wivent, sicazsaftaB-diod fpsani dater mnatable Baction cGhditibhChidhNisA 50% wt .

sol ution of ' - A . By | ) was added
5dr opwi se tcg%?&@%ﬁﬁ%rﬁ%%h%f@?ﬁﬂﬁ%a{rl &égi?éﬁ%b((lt@f %1937}17% ,aﬁqlﬁ)z%l ) in ethanol
(50 ml). The m xture was stirred at reflux tenperature for 2 h. After

cooling to A@amniEMRRLATY6LForhilt dﬁv@%&@@ﬁsa&m &6 208 fhed HRTKE Wak bef 1ce /

wat er and ethyl acetate was added. The m xture_was basified by addition of
a sat uridt ed®yn ?Wﬁw\i@dﬁﬁ?ﬁne%%w&pw%0%%%%@5@%%3 &Ry at ed,

washed wi t f‘aﬁrb b ﬂﬁined%&ige,(ohﬁaﬁ@%): préﬂafefcd&fygd%c&iﬂg atlfaﬁ)pgzlﬁdﬁﬁb\fﬁ“ﬁhﬁule(‘ap)pr ﬁt ed
in vacuo. The cruyge prgaducts [ rifi open col umm chr.omat,ogr aphy
(i1 car 7V BBF IS GROLT “tiratsl Bd RO ATt TRRETEnT BrUREeEie D1158) - The
desi red fr aws(ponsol@ydbooh liedtcquecsanct adormugable abtalysi, sushasuyd, 1o yi el d

i nt er nedi at . 9 1 f . - di -l.mdazo[ 1, 2-
0] pyr 1 dai o GigtarpfpAaghice s Rzl HERPL nng e el g uBler 2l 2
Pr epar at5i orbase. suh &y PRE@SIRagtate, in a suitable mert solvent, such as N,N-

6- Chl or o- 8- dipdaryoRiMMk or AirakAshiféxibl b CAA PR réactbNcbhdioRdbehasi d (0.1
m, 0.74 Ig. was added to a sol utlog f |nterned];k}e}?te 3 (a 70/ 30 m xture
of 6, 8- di chlBHBe 2L hEANGICR PRI TAC 51t ﬁmqoaﬁwwea 1% B YMiSE 6- chi or o- 2-
20met hyl - i nintbacodk, igradihfiort fod azieried of fimg to dnsAbe theobmpRtidn 6Hthc weactionli de (2. 23
g, 45.1 mmol) in acetonitrile (10 m). The m xture was stirred at 160 C for

30 min. in a sealed tube, under mcrowaye irradiation and then poured onto
a 10% Wow sblhatopgndioé of Belinuka €\ab) ydeatie R Thé Riviuxtas definvalsbodiir ané Halei t h

di chl or onet NaSH i 0 | oY R Lum i osul fite. The
organic | ayﬁeé?%\%/alggggpar a?gg%%’ ??233’%@@%&") fllgéyér%g%k%?vglﬁagt he sol vents
evapor at ed haeRyading offiremelay¥d phaeindt ihasdgied prpge. b lofepiepenéshi bigrno

chr omat ogr aglayR*(is 0, kflRy1 Rt yéycks@tyaten bopRpptane récEif®a ehsiepa®ine Jhe
desired fralgotio s%\g‘re col l ected and concentrated in vacuo to yield

i nt er medi at rglu?al(. )g, 86% as a light brown solid. LCMB: 294 [MrH '; Rt:
1.52 min (method 5). halo

halo’
\

/N x5

5.4

R e

25 (XXI)
where R’ is as defined before, halo' represent a bromo and halo” represent a bromo or
iodo ortho to the pyridinyl nitrogen, with a reagent of Formula R*B(OH), where R*
represents a Cj_4alkyl or Csscycloalkyl, in the presence of a suitable catalyst, such as
tetrakis(triphenylphosphine)palladium(0), in a suitable inert solvent, such as

30  tetrahydrofuran, under suitable reaction conditions, such as heating at a convenient
temperature, either by conventional heating or under microwave irradiation for a period

of time to ensure the completion of the reaction.



WO 2011/ 051342PCT/ EP2010/ 066264 - 70 - Exanple A7 Preparation of

internedi ate 7: 6-Chl oro-2-nethyl-8-norpholin-4-yl-imdazo[1, 2-

bl pyri dazwoeo11®s342 N CI N Morpholine (6.48 m, 74.2 mvolprTEesoadedst o a
stirred solution of internediate 3 (a 540/-30 m xture of

6, 8-di chl oro-2-nmet hyl -i m dazo[ 1, 2- b] pyri dazi ne and 8- brono- 6-

chl or o- 2- net hyl -i m dazo[ 1, 2- b] pyri dazine) (12.5 g, 58.0 nmmol) and

N, Ndi i sopropyl ethylam ne (16.2 m, 92.8 nmol) in acetonitrile (40 m). The
mxture was stirred at 80 C for 16 h. and then di|uted w th dichloromethane
and washed Aibotpnic aad deratatisie e bFermiuwbmRIB(QGinwhicterR cib Condlliy. orthecysiapdiail c

| ayer was sgpaje@fbenedlohfibrd@iNa2SH), filtered and the sol vents evaporated
in vacuo . The crude product s triturated with diethylether to yield
internediate 7 (15.4 g, 99 %9 as a pale brown solid. LCVMS: 253 [M+tH '; Rt:

1.62 m n (nek&astivly, a halopyfibie o Fbawalngvi)Ries &R & al 8sdifBee bpoapanied from
the i ndicat ed LUl 0Ls, A6eR 08 &, % ARLAL OSRYI SMBRRERR AR AP ©
6- Chl or o- 2- @ndicqpepampydibyBreatiinghodiiniopyyidineif Fazofla (XX bwhste Rdazasmefined C ) N
CINN<12 ' r i ate siliga; ethyl
acetate i nqﬁeg&'(te aﬁﬁg%@/ %‘fh@‘? eﬁe lgégltﬂ?({eép&ngdglﬂa %%QJ Iggg}ag%i%{?&;}{%lél %Sé)lrt?lgl% :
LCVG: 279 [twthg pyridimel:nitpogeo, vith ag gegenegingjcagenpof Formula Zn(R*), where R*
2011/ 051342R séﬁ?@@gﬁ’_{;a@l@ﬁ?@ﬁﬂkﬂo&y&fﬁiﬁglmr%ﬁ%roﬁl’eﬁ]@?@()%fk?[} il?ﬂl/eiﬁi'és%ﬁéEEdi ate

| -

T

9: 6-Ch| oro-3-norph 4-yl -im dazo -bl pyrjdazine 0 C ) N/ , CIN From

i nt er meldi at® @%tablssﬁgg’s‘iﬁ%htﬂséet& it @halil@hhl%f)bngﬁw@%%pidzﬂbT ifablfazi ne

and 8- 18610 8lv EntCfich a® tdtiah gdrd Alrdn, 2nddrPyifthlsl@ zdabEgn cdgd@ivns Hudias

chr ot 0gr apihted 51| LiRen 28 S LOTELRIS) bhellTl ILEHISALALe © o @ pale
microwave irradiation for a period of time to ensure the completion of the reaction.

15 A reagent of Formula Zn(R*), wherein R* represents Cyalkyl, C;4alkyloxyCi_salkyl or

trifluoromethylCy_4alkyl can be obtained as described before.

Compounds of Formula (VIa)
Br

4
/ \\/Alk\o/

N
RS/\§/

(VIa)
20  wherein R’ is as defined before, Alk” represents a Cj_4alkyl and Alk’ represents a C;_

IN'S

salkyl, can be prepared by reacting a compound of Formula (VIb)
Br

J \/Alk‘lOH
RSN —/
(VIb)
wherein R’ is as defined beforeand Alk” represents a C;4alkyl, with a reagent of
Formula Alk’,SO4 where Alk’ represents a Cj_alkyl, in the presence of a suitable base,
25  such as sodium hydride, in a suitable inert solvent, such as tetrahydrofuran, under
suitable reaction conditions, such as a convenient temperature, typically ranging
between -10 °C and 40 °C or with a reagent of Formula Alk’-W wherein Alk®
represents a C;4alkyl and W represents a leaving group, such as halo, ¢.g. chloro,
bromo or iodo, or a sulfonyloxy group, ¢.g. methylsulfonyloxy,

30 trifluoromethylsulfonyloxy, or methylphenylsulfonyloxy, in the presence of a base,



Exanpl e A10 Preparation of internedi ate 10:
6- Chl or o- 2- net hoxy- 8- nor phol i n-4-yl -i m dazo[ 1, 2- bl pyridazine 0 C) N
Cl N-N--)-wol011/sm342t ure of internediate 2 (0.7 g, 3.26 rowlEP2@ndeszsi hyl
bronoacetate (0.93 m, 9.78 mmol) in meuBanol (2.5 nm) was stirred at 130 C
for 15 mn under mcrowave irradiation. The mxture was diluted with water
and extracted with dichl oronet hane. The organic | ayer was separat ed,
extracted with brine, dried (Na2SO4), filtered and the sol vents evaporated
in vacuo. The crude product was purified by flash colum 15 chronat ography
(silica; 7 duckes$ sadion hyfridmerpedami rerrttbeidolin the pesshtoeionetitableer@#100 to
S197) - The dast iRf o 186008, | ws%utg)g{b \gcbaduRRd, FAAEENbRRLPEA fhaeacuo to
yi el d intermediate 10 (0 T AF Preparation of
i nt er medi atWitghle T@C@WP 69@@0%%%9 P58 calgl‘fqneﬁnﬁtemﬁrwrﬁ] yaically raaging iy Odazi ne
N CL N Tet rgkiosfotog. phenyl phosphi ne) pal | adi um (0) (0.114 g, 0.10 mml) was
added t% a stirred solution of internediate 3 (a m xture 70/ 30 of
6, 8-di chl oro-2-nethyl -im dazo [1,2- WO 2011/ 051342PCT/ EP2010/ 066264 - 72 -
b] pyr i dazi Reagants 08 Fbmarim Ak ¢$D.comd- Ak s h&lbfenmAdézqfr&seﬂtsm Pyalkghaichy) (0. 4
g, 2.0 mol 0 i | 3 ture of
1, 4- di oxane Qe{)%g%‘t a%cfng g? &&u%%rﬂ hgg)l’ Gt %Hg.rg)f blg)glélz ur%og}%%)gﬁ{éﬁo&@ The
m xture wasgroup, rer@meéhylss@f@nmom;trlﬂ@owmqthylwlﬁt)@aloém, qrube under nit rogen and
then fil terrﬁ@th&f@h@&&ﬂﬁﬂﬁnﬁ%@ly,@an%@'o%%a%%%%@ﬂﬁeré‘ﬁﬂ&h The filtrate was
diluted wi th di chl oromet hane and extracted wth a saturated sol ution of
sodi um ar bonate. The organi c | ayer was separated, dried (Na2sO™4), filtered
and t he sol xebipoemb@fiorinath (Micvacuo . The crude product was purified by
col um chr omat ography (silica; ethylBacetate in heptane 0/100 to 50/50).
The desired fractions were coll ected d con trated in vacuo to yield
internediate 1011(0.26 g, 41%. L %ﬁf s R: 2.17 mn (nethod 4).
The followi ng intermedi ates were pfs d fromthe indicated precursors
according to a protocol analogous to All. 15 Exanple Al 2 Preparation of
i nternedi ate 12 6 ChI or o- 2- cycloprop\yIfL)-S pyridi n- 4 yI-i m'dazo[l 2- b
| pyri dazi ne erne
chr omat ogr a\ﬁkﬁ?e?m IliS &% deﬁntef;jiyla£ %’%preﬁa@l @Pﬂr acnr’r%ta ha?%@ﬁﬁ}’rﬁ e?o 30/ 70)
yi el ded i ntlérmedi @fld) 12 as a pal e yellow solid (52%. 20 LCMs: 271 [M+H ' ;
Rt: 2.11 mn (nethod 5). Exanple A?B Preparation of internediate 13:

N

6- Chl or o- 2- net hyl - 8- pyri di n-3-yl -i £ 2@t 1,2- b Ipyridazine N CIN 25From
internediate 6 and 3-pyri di neboro ?ci d. Conditions: 140 C for 15 mn
under microwave irradiation. Flash« um chromat ography (silica; 7 M
solution of amonia in nethanol in dichloronethane 0/100 to 4/96) yiel ded
intermedi ate 13 as a pal e brown solMd (100%) .

wherein R’ is as defined before and the methyl group is ortho to the pyridinyl nitrogen
with N,N-dimethylformamide in the presence of a suitable base, such as lithium
diisopropylamide, in a suitable inert solvent, such as tetrahydrofuran, under suitable
reaction conditions, such as a convenient temperature, typically ranging between -78 °C

20  and -10 °C, followed by treatment with sodium borohydride in a suitable solvent, such
as methanol, under suitable reaction conditions, such as a convenient temperature,

typically ranging between -10 °C and 40 °C.

A compound of Formula (VIe)
Br

2\ Me
3

N \/\FMG
RSN ‘§/ OH
25 (Vle)

wherein R’ is as defined before, can be prepared by reacting a methylpyridine of

Formula (VId), wherein R’ is as defined before and the methyl group is ortho to the



WO 2011/ 051342PCT/ EP2010/ 066264 - 73 - Exanple Al4 Preparation of
internmedi ate 14: 2-Met hyl - 8-norphol i n-4-yl-imdazo[ 1, 2- bl pyri dazine 0 CNI)
*N, N 10%wel2badiswsyeon charcoal (0.421 g) was added to aPsuaPeosi066260f
intermediate 7 (1 5 g, 3.96 nmol) and aadenium formate (0.75 g, 11.9 mol)
in methanol (25 nl). The m xture was stirred at 80 C for 4 h. and at room
tenperature for a further 16 h. The m xture was filtered through a pad of
di at omaceous earth and the filtrate was concentrated in vacuo . The crude
product was suspended in dichl oronet hane and washed with a saturated

sol uti on ofpysldiylmtrogdn vgdracetand ontit eresTims of agahilde basgesuchas littdspar at ed,
dried (Na2 %pro}n%ﬂaﬁﬁ&@% 20fblEnseloeniica RN aRRAAhEllof B AEMG l_s’}JRaB‘[é el d

i nternedi ate 14 .78 Q, 90% as a white solid. LCVs: 219 [ M+ RS
min (et hodeagtioneradifighy, sughay & anEeHE e RY AWES: &ypradlyaprreng PIweehe/ 8 °C
i ndi cated pir@cwpsOrs according to a protocol anal ogous to Al4. 15 Exanple
Al5 Priparati on of internediate 15:

2- Met hoxy- 8- nor phol i n-4-yl -i m dazo[ 1, 2-bl pyridazine 0 CN) N *N-N -\ From
i nt er medi at A& nid@hylpyradihe eiof armulacividprewhagimalphip af defidcsldietiire,oran bk obtaidi a i n

met hanol in g&%ﬁ@cgh met hane 0/ 100 to 3/97) yielded internediate 15 as a

pal e brown P0sor'i ?’65%. WO 2011/ 051342PCT/ EP2010/ 066264 - 74 - Exanpl e
Al6 Preparation of internedi ate 16:

2- Cycl opr opy Lo 8paRidldidrRuf i1l m dazo[ 1, 2- bl pyridazine 0 CNI) 10%
Pal | adi um on charcoal (0.391 g) was aq\?gd to a mxture of internmediate 8
(4.1 g, 514.7 mmol) and triethylamhe 1 m, 29.4 mol) in a mxture of
met hanol (100 m) and tetrahydr of al\g\\ ganl) . The m xture was

hydrogenat ed (atnospheric pressufsel.g Mpom t enperature for 8 h and then
filtered through a pad of diatonmaceous earth. The filtrate was concentrated
in v?cullq)htg yield in';]er][re;j: ate 16 (Bl gEj 94% . LCVB: 219 [g/l+]lc—|] " Et: 0. 98
mn (metho .. 10 . The fo ing i nfernedi ates were prepared fromthe

i ndi cat ed pwg%alﬂé%rl%asa%ﬁ‘é@?éig%% Ga%{’?)P’E?P%gI%Yé?f‘&PB%BG%:EEIBPm%PG anpl e Al7
15Pr epar at i Fornela (XXBwiee Rt 8 ad defi@defgbdalal-réprgkenitsd sezrahddakl’ pyri dazi ne

represents a bromo ortho to the pyridinyl nitrogen, with acetone, in the presence of a

0.98

suitable base, such as #-buthyllithium, in a suitable inert solvent, such as toluene, under
15  suitable reaction conditions, such as a convenient temperature, typically ranging
between -78 °C and 25 °C.

A di-halopyridine of Formula (XXI) where R is as defined before, halo' is a bromo
and halo” represents bromo can be obtained commercially.

20
A compound of Formula (VIg)

;\Me 1\/[e

/ \)ﬂ

N

Rs/‘§/ OH
(Vlg)

wherein R’ is as defined before, can be prepared by reacting a compound of Formula

(XXII)
;T\Me Me
/ Qﬂ
RS C \i) (l)

25 (XXII)



O CN) Frominternediate 9. Precipitation fromdiisopropylether yielded
internmediate 17 as a pale pink solid (76% . Exanple A18 20Preparation of

i nt er rediwoeotiBs1R2Cycl opr opyl- 8- pyridi n-4-yl -i m dazo[ 1peThirpymwiocass ne N N
Frominternmediate 12. Flash colum chromatography (silica; ethylacetate in
hept ane 0/100 to 50/50) yielded internmediate 18 as a white solid (50% .
LCOMS: 237 [MtH '; Rt: 1.83 mn (nethod 5). WO

2011/ 051342PCT/ EP2010/ 066264 - 75 - Exanple Al9 Preparation of

intermedi ate 19: 2- Met hyl -8-pyridin-3-yl-imdazo[ 1, 2-bl pyridazine N From

i nt er medi atwhargin Bl iaehdefoied tmioct vothatodgima porphydriide, oma suitablesogrsaloentof

anmoni a 5i rguﬁﬁwafaﬁﬂon}rﬁetﬁa&hhﬁd&@ﬁtma&w& RioRd 3fdn W £LsARthibAt er medi ate

19 as a pale brown so ¥ . mn (nmethod 5).
Exanpl e A20(CMPLIgHEe. ém%ﬁlwnglﬁg@?mna% Gepd 40 °C.”
2- Met hyl - 8pyr|d|n4yl-|mdazo[12pryrldazmeN er-_-:---- ,1?1 N 1010%

Pal | adi um op charco s, add si on, of |nterrred| ate 11
Ca oo T eR cmph St bR ST RATRIE b & SR eARERE, ARl [ Sk ana (30
ml). The mkxbmoecands hyeirabenshedthy A mysiund af F6Ta {¥XI1B) h. and t hen

filtered through a pad of diatonmacBousicegfth. The filtrate was concentrated

in vacuo to yield internediate 20 , %9 as a yellow solid. LCMs: 211
[MtH '; Rt: 2.11 min (nethod 1). {d5;&xamNe A21 Preparation of

i ntermediate 21: 2, 6-Di net hy1- 8-gfok l'in-4-yl-imdazo[1, 2- bl pyridazine O
C) N/ N Tetrakis(triphenyl phosphi ne)palladium (0) (0.457 g, 0.396 nmol)
was added to a (XXIII)

wherein R’ is as defined before, with diisobutylaluminium hydride, in a suitable inert
solvent, such as dichloromethane, under suitable reaction conditions, such as a

10 convenient temperature, typically ranging between -10 °C and 40 °C.

A compound of Formula (XXIIT) wherein R’ is as defined before, can be prepared by

reacting a compound of Formula (XXIV)
Br

oo
R7% \§/
(XXIV)

15 wherein R’ is as defined before, with a suitable alkylating reagent such as iodomethane,
in the presence of a base, such as sodium zert-butoxide, in the presence of a suitable
crown ether, such as 18-crown-6, in a suitable solvent, such as tetrahydrofuran and
under suitable reaction conditions, such as a convenient temperature, typically ranging
between 0 °C and 40 °C.

20
A compound of Formula (XXIV) wherein R’ is as defined before, can be obtained

commercially or alternatively, can also be obtained by reacting a compound of Formula

(XXV)
Br

XF\”CI
RS /\§/
(XXV)
25 wherein R’ is as defined before, with potassium cyanide, in the presence of a suitable

inorganic salt, such as potassium iodide, in a suitable solvent, such as a mixture of



20 stirred solution of internediate 7 (1 g, 3.96 nmmol) and net hyl boronic
acid (1.18 g, 19.79 mmol ) in a mxture of 1,4-dioxane (12 m) and a
sat ur at edweabutdsoszzof sodi um carbonate (4 ml). The m xt eCe/BRRGIOSE6264 ed at
175 Cfor 45 mn. in a sealed tube undeu6-WD 2011/ 051342PCT/ EP2010/ 066264 -
76 - nitrogen and under mcrowave irradiation. The m xture was filtered

t hrough a pad of di atomaceous earth and the filtrate diluted with

et hyl acetate and washed with water. The organic |ayer was separated, dried
(Na2SO4), filtered and the solvents evaporated in vacuo. The crude product
was puri fi edhinpl end water el wrdst sgreblshyadtoniconditions, hydh Bdeeting & ai n hept ane
20/ 80 10 S0/mQinictempsiu & dpfiéadGtrh Ay WBES L@ boghed and concentrated in
vacuo to yield internediate 21 (0.364 g, 40% . LCMs: 233 [M+H '; Rt: 1.98
mn (nmethod 2). The follow ng internedi ates were prepared fromthe

i ndi cat ed pA@6thHEIEo ARG XKV PwhHerd M0k S B¢ firdd deRFOUSN bE obined EXanpl e
A22 Preparation o; intﬁrmed

late 22: . .
> 6- D) ot hy LrEDgg R Pp 2 BERIER: aa%e%‘m?%%ﬁawﬁ P EACHBE Ry COmRP I Ul
i nt er medi at@&X\XI) Fl ash col um chromat ography (silica; 7 Msolution of
15ammoni a i n nethanol in dichloronBt hane 0/100 to 1.5/98.5) vyielded

internmediate 22 as a |light yell ow id (659 . LCOMS: 225 [MtH '; Rt: 2.00
mn (method 2). Exanple A23 Prep q\tj}\/on\(aﬂ i nternedi ate 23:
6- Cycl opr opy1- 2- net hy1- 8- nmor phol g3 | - 20i m dazo[ 1, 2- bl pyridazine 0 C)

N, NN/ Palladium (1l) acetate (0.066 g, 0.297 mmol) was added to a
stirred solution of internediate 7 VD g, 1.98 nmol ), cycl opropyl boronic

id (0.25 2 O7. -~ di V- i NQ=:271 6 1 bi phenyl
(0 9at oSty TV red Sl A AN LIBGARE R ESibi o gl shpsy DI Pheny
t ol uene (10dighoromythanggngd under syatgblstrpaatied candition, Sichags apeny@igHtn. in a

seal ed foubecHpgRlurBithpiea8 aafdg WRAGEI10MCGhQ¥are | rradi ation. The m xture was
di luted with dichl oronet hane and washed with water. The organic | ayer was
separated, dried (Na2SO4), filtered and the solvents evaporated in vacuo.

The crude ANQoR2QdldDSIRARRGTIEP20 WHc0H6 R64s as déTined pefottlean beabtamed fi ed by
col um chropat o raﬁhy (silica; ethyl acetate in heptane 0/100 to 50/50).
The desired¥TActI0Ns were collected and concentrated in vacuo to yield
internediate 23 (0.434 g, 85%. LCVs: 259 [MtH] '; Rt: 2.22 min (nethod 5).

S5The f ol owbngLdHiS LR RS re prepared fromthe indicated precursors
according to appr ot ocofirl anamg@us to A23 ~Exanpl e A24 Preparati on of
i nternedi ate 24: 6-Cycl opropyl- 2- %h@ri di n-4-yl -i mdazo[ 1, 2-

Ve
Rs/\i)
(VIh)

wherein R’ is as defined before, can be prepared by reacting an amino pyridine of

Formula (XXVII)
NH,
o
$27

(XXVII)

o

RS

20  where R is as defined before, with sodium nitrite in the presence of a suitable
inorganic salt, such as copper (I) bromide and a suitable inorganic acid, such as
hydrobromic acid, in a suitable inert solvent, such as water, under suitable reaction
conditions, such as a convenient temperature, typically ranging between -10 °C and 25
°C.

25
An aminopyridine of Formula (XXVII) where R’ is as defined before, can be prepared
by reacting a nitropyridine of Formula (XXVIII)



10bl pyridazine N ,N Frominternediate 11. Flash col umm chromatography (7
M sol ution of anmmonia in nmethanol in dichloronethane 0/100 to 4/96) vyiel ded
i nt er rediwoao24sasiza | ight yellow solid (87% . LCVS: 252ciMebiio/ope2ki : 2. 20
mn (method 5). 15 Exanple A25 Preparatizon of internediate 25:

2- Cycl opropyl- 6- net hyl- 8- nor phol i n-4-ylim dazo[ 1, 2-bl pyridazine 0 C) N ,N
Frominternedi ate 8 and net hyl boronic acid. Flash col unmm chromat ography
(silica; et hyl acetate in dichloronethane 0/100 to 30/70) vyielded
internediate 25 as a pale 20yellow solid (75%. WO

2011/ 051342PCT/ EP2010/ 066264 - 78 NO A26 Preparation of

i nternedi ate 26: 3-1o0do-2-nethyl -8 n-4-yl -imdazo[ 1, 2- bl pyri dazi ne
0 C) N*NN1 N Ilodosuccininmde (.08 g, 4.8 nmol) was added to a stirred
solution of internediate 514 (1 ®); 8 mvol) in a m xture of

di chl oronet hane (50 m) and acetic acid (2 nl). The m xture was stirred at
0 Cfor 30 min. and then extracted @ Y® a saturated sol ution of sodium

carbonat e agfrd RIQYASRIMEN 8%RE widdiyddeR Pkl phdstfee oh&uREKIABAEIVSAY&L Was
filtered ove . wool Eﬁgd t he sol}%/tﬁnts evaporated i n vacuo. “The crude

r tt
pr oduct wasaspl&?/s?mﬂ iy op charpoal R arHiteHF Bl 9Gab Y asimgthapol or cthanol,
di chl or onethaisesditablkapictios cdfdiB6ns] Budhi as dikatidgan @histicna ¢abmdrauten) hept ane
10/ 90 t% 30t/ 710211 ;I;lkllle. d%s'{retljl 2f5r0§0ti QRS Cer e col l ected and concentrated to
yield interBGHLY EnSEetyUEnsS B3 052 white solid. LOVS: 345 [ MH
Rt: 2.59 mn (nmethod 1). The foll ow ng internedi ates were prepared
fromthe ingig 3 REEAFIL tes 6.
Exanpl e A27jg np?ﬁépg/q‘r 1 rdgl[e?)gﬁroﬁﬁﬁllﬁ rgt X mf;g:v&glglg I%S?l? aéé&ﬁ&ﬂ%@@re,%ﬂlbgg%ﬁreh%yp‘z
2- c,yc|oprOpry‘&ctglgia@d@losutfﬁﬂmﬁmeiqffmr%tlai@@@&o[1, 2- blpyridazine 0 C) N |
20 Frominternedi ate 16. Flash col chromat ography (silica; ethyl acetate
i n dichl oronmet hane 0/ 100 to 20/ 80) x+gleed i nternmedi ate 27 as a pale brown
solid (959 . LCMVs: 371 [MtH ' F§t/:\\137\/15 mn (method 5).

R —

(XXIX)

10 where R’ is as defined before and halo represents a chloro, bromo or iodo, with 3,6-
dihydro-2H-pyran-4-boronic acid pinacol ester in the presence of a suitable catalyst,
such as tetrakis(triphenylphosphine)palladium(0), in the presence of a suitable base,
such as sodium carbonate, in a suitable inert solvent, such as a mixture of 1,4-dioxane
and water, under suitable reaction conditions, such as heating at a convenient

15  temperature, cither by conventional heating or under microwave irradiation for a period

of time to ensure the completion of the reaction.

A halonitropyridine of Formula (XXIX) where R’ is as defined before and halo

represents a chloro, bromo or iodo can be obtained commercially.

20
3,6-Dihydro-2H-pyran-4-boronic acid pinacol ester can be obtained as described
before.
Compounds of Formula (VIi)
halo
/ \/O\ ALK
Rl
25 (VIi)

wherein R’ is as defined before and Alk® is C;_qalkyl, C)4alkyloxyC;_salkyl or

CsseycloalkylCy 4alkyl and halo is a bromo or iodo, can be prepared by reacting a di-



WO 2011/ 051342PCT/ EP2010/ 066264 - 79 - Exanple A28 Preparation of

i nternedi ate 28: 3-1o0do-2, 6-di net hyl- 8- norpholin-4-yl-imdazo[1, 2-

bl pyri dazwoeo11®s@342 N/ | Frominternedi ate 21. Fl ash cetcump2abneszes ogr aphy
(silica; 7 Msolution of 5ammonia in nme#Banol in dichloronmethane 0/100 to
2/98) yielded intermediate 28 as a white solid (77% . LCVs: 359 [M+H ';

Rt: 2.84 mn (nmethod 2). Exanple A29 Preparation of internediate 29:
3-10do- 2- et hyl - 8- pyri di n-4-yl -i m dazo[ 1, 2- 10bl pyridazine N1 From

i nternedi ate 20. Flash col unmm chromat g%r aphy (silica; ethyl acetate in

di chl or onet deryridineed Fosmale/(XOY1Ly warwdd i as éefinedibafosc, 2gloasprgsends @ yel | ow
sol i d (969 prokicMpioRrahdltM Eliorine &bm ¢ oABo 18 the PFBERGCnigbgenlwitheX 38Hgk At A0
Preparation_of in ﬁ(rémadl ate 3?1216
5| odo- 2, 6 BTRTY B Sy hcle ATH-iy C: ik o doiskvkizine N1 From
i:l'nt ﬁlr medi ateﬁ_g%?cl%%}(glgh_4ﬂﬁ%lg?’g%@mm | dogx gﬁmle(tﬁggt,isﬁai asgiohyﬂm Hﬁcﬁ*licﬁtﬁai In

i chl or quret t 0 . nt er nedi at e as. a. pal e, yel | ow
ol 1 ( Foon ungge fespEsonicdl o VAL BB TR G Al Sirofidfgircd
2011/ 05134 2RIV IER2E10N 0G6Gahs; 18D as hestmgplt e cadnicht tpapeetuoneitir by
i nt er nedi at RIsEEa(alr [ T%1 CRVZ B
i dazof 1. 22T ayrioatia b Lo pudf B MR Yo B BRI IR Rt oyt o onsuge he
was added te@mpletianafdle wastigh on of a mixture 570/30 of internediate 3 (0.95
g, 3.36 nmol) in a mxture of dichloronmethane (9 m)

10 A di-halo pyridine of Formula (XVIII) where R’ is as defined before, halo represents a

bromo or iodo, can be obtained commercially.

A reagent of Formula Alk®-OH wherein Alk® is C;_salkyl, Ci_4alkyloxyC)_salkyl or
CsseycloalkylCy 4alkyl, can be obtained commercially or alternatively can also be
15  obtained by procedures similar to those described in Morel, P. US 2008102028 Al.

Compounds of Formula (V1))
halo R&i

VN7
RS//\‘\N/\/ *
(VI
wherein R, R® and R™ are as defined before and halo represents bromo or iodo, can
20  also be prepared by reacting a di-halo pyridine of Formula (XVIIT) where R’ is as
defined before, and halo represents a bromo or iodo and the chlorine atom is ortho to
the pyridinyl nitrogen with a compound of formula R*R*NH, wherein R and R™* are
as defined before, cither neat or in a suitable inert solvent, such as acetonitrile, under
suitable reaction conditions, such as heating at a convenient temperature, either by
25  conventional heating or under microwave irradiation for a period of time to ensure the

completion of the reaction.

A reagent of Formula R®RNH, wherein R* and R™ are as defined before, can be
obtained commercially.

30
A di-halo pyridine of Formula (XVIII) where R’ is as defined before, halo represents a

bromo or iodo, can be obtained commercially.



and acetic acid (1 nl). The m xture was stirred at roomtenperature for 16
h. and then washed with a saturated sol ution of sodium carbonate. The
organi ¢ lwpenivess4separated, dried (Na2SH), filtered amdTiEreo®obozent s
evaporated in vacuo to yield 1.33 g of -g@pude product. A portion of this
crude product (0.5 g) was dissolved in acetonitrile (8 m) and 10

nor pholine (0.140 mM, 1.6 mol) and N, N-dii sopropyl ethylam ne (0.393 n,
2.29 mmol) were added. The m xture was stirred at 150 C for 10 min in a

seal ed tube, under m crowave |rrad|at|on The nlxture was dlluted wth
ethyl acet ah sompdunbeiHadmuda () wherainR aRaR ‘soid R asnasdcfmetrbafonmBehs or i de.

The_or gani o) @ygh, Mees SERAFRI 1k RU aagc&wmm%genlar&ﬁ%@t@%%e Sgl vents

evaporated I'n vacuo to Internediate 31 Exanpl e A32
Pr epar at i onPSoIepHeEbyEgFatgea ggmpound of Formula (

3- Br ono- 2- et hyl - 8- nor phol i n- 4-yl - Rnldazo[l 2 bl pyridazine 0 C) N *NN
Br 20 N-Bronosuccinimde (0.273 g :/§ nmol ) was added to a stirred
solution of internediate 14 (0.3 2ol ) in acetonitrile (10 ml).
The m xture was stirred at roo npe ure for Ih., then diluted with

et hyl acetate and washed with sat'urat\ed sol ution of sodi um car bonate. The
organic layer was separated, dried ( ), filtered and the solvents
evaporated in vacuo . The crude prodﬂ WS purlfled by flash colum 25
chromat ography (silica, 7 Msolution of "am®ni a i n met hanol in

di chl oronet hane 4/96). The desired fragti ons were coll ected and

concentrated, in. cHO the cru 011/ 42PCT/ P2010/ 066264 - 81 -
o oduct Spurt pirel B RMTHPaR aun il CeRro DGRy 1t DR TeRn ey
acetate in mmpbhm@aﬁﬁﬂ@mﬂUmlﬁaﬁpﬂkdnmmendbsmwédnhma¢Mﬂ@n@ﬂwehent@uﬂemted
and concentpa,ed |l 8? HAREHOudRr Yhillh ik ﬂeQ&t 'E%ﬁ&i Bﬁs,%ﬁ h(a%a]c verfiant? 5The

foll owi ng i nfernedi ates Were prepared ron1 e TRdi cate precursors

accor di ng ttemacisiuse.driralbinangge hstvwesn A35C apst 4ARpF or wath ammonipmdpapaie iton of
i nternedi atge %%se&e%f@@ﬁrt%ié@t&lﬁt‘sﬁcfpw 10, Padadibm 'oH‘cﬁé’t%@zillm?a' sultable

10bl pyri dazi ne Br terimedi ate 20. Fl ash romat o hy
(silicadd 7 RPN OB fo EHBAP b T et RS P OB B0 o
4/ 96) to vyi tﬁbnéof nhé¢rrvadatae ecadBorasonditipak csubh avwheasial iata (i3 ientlismpranpt.e A34
Preparatio i r

3 Br on- 6o 10‘/%%5{% opreoef)l% 6.808 980 n- 4-yI - i ni dazo[ 1, 2- bl pyri dazi ne
0 CN N CIN, N-- ?- <1 Br Frominternediate 8. Flash colum chromat ography

(silica, di @&ﬂ%&ﬁ@%h?@ﬁﬂulé{ tlﬂvﬁl%f&ﬁ Rt Q(z”Rd'I@ta‘ﬁd% a?éasade‘ffﬁb& ﬁei%Pé i {299 -
LCVS: 357 [ M+ 4y, anpl e A35 Preparation of
i nt er meldi atyragelyl 'and R” is attached to the nltrogen atom of the pyrazole can be prepared by

3- (16- Chl or oreRtinigti ddnipoyidd oPFemiuly if)Brhare RhR A ad R td 48 dé@ized Befdrddndtaicdazi ne

represents a bromo or iodo, with a boronate of Formula (XXX)

o

/
O~y

RS\&
NN

(XXX)

R4

where R* and R’ are as defined before, in the presence of a suitable catalyst, such as
20  tetrakis(triphenylphosphine)palladium (0), in the presence of a suitable base, such as
sodium carbonate, in a suitable inert solvent such as a mixture of 1,4-dioxane and
water, under suitable reaction conditions, such as heating at a convenient temperature,
either by conventional heating or under microwave irradiation for a period of time to
ensure the completion of the reaction.
25



ON N\ 1Y N WD 2011/ 051342PCT/ EP2010/ 066264 - 82 -

Tetraki s(tri phenyl phosphi ne) pal | adium (0) (0.403 g, 0.35 mmol) was added to
a stirredveabuvdsosazof internediate 26 (4 g, 11.6 mmol) &ROWEP2010/066264

2-chl oropyridi ne-5-boronic acid (2.01 g5012.79 mmol) in a m xture of

1, 4-di oxane (40 m) and a saturated solution of sodium carbonate (20 nil).
The m xture was stirred at 100 C for 16 h. in a sealed tube 5 under
nitrogen and then diluted with dichloronethane and extracted with water.
The organic layer was separated, dried (Na2SQ4), filtered and the solvents

evapor at ed Awomgows OMIMM)WU@cm Rueandpit e ai defingd befoomandeR hianol t o
yi el d interppd)ate tﬁénlgrgénépﬁol 0 e%yraio%an %@thﬁM@ﬁ“commeE&al}%lmgo mn

(method 5). 10 The foll di ates were prepared t he indicated
pr ecur sor s %@é@ﬁlﬂ?lﬁgcatndoedﬂﬁwé%cbwea@ﬁw ogRoung oABermuy 6XXXd) A36
Preparation of internediate 36:

3-(2-Chloro-pyridin-4-yl)-2-nethyl- 8- ol i n-4-yl 15i m dazo[ 1, 2- bl pyri dazi
ne ON\CI M 1Y N Frominternedi ate \aﬁ’d 2-chl oropyri di ne-4-boronic
acid. Precipitation fromnethanol yieldef internediate 36 as a pal e brown
solid (95 % . Exanple A37 20Preparatign/sst, i nternedi ate 37:

3-(6-Chl or o- pyri di n-3-y1) - 2- net hy1- 8- pyr&di h- 4-yl - i m dazo[ 1, 2- bl pyri dazi ne
Fromintermediate 29. Conditions: 150 C fr 15 min. under microwave
irradiation. Precipitation from net hangg%]iiel ded internmediate 37 as a pale
brown solid (71% . WO 2011/ 051342PCT/ 0/ 066264 - 83 - Exarrpl e A38

Pr epar atsi orwhdreinrR ’es aedéfated b8Rire, with a reagent of Formula R*-W wherein R* is as

2- Met hy1- 8-

i m dazo[ 1, 2({%;1%@?%1} az#lggwféqg%nl\% %%hmﬁéé% é)kls Z‘%ér%%%%%%l T Oro ]%I neo) pal | adi um
(0) (o. 099 igdo.@rassliemdesy gmyp,am@@@pthsds@fonslow ﬁrﬁbarog@qtm fpngloxy, or

i nter medi atxﬁet%§1p(16’nﬁ§’(§foaylo%y%@tmés):nw a\ﬁt!a@ey lRArQ @bﬁulﬁ%ﬂmﬁm@%@o' ester
(0.58 M, 3,4 }4@3, a mxturﬁ%i |oxa&§v &1{% and .a saturated

sol uti on ofdl§aaﬁoa Je5eHs B a syt 3501% ek % Ryl Peida o0 C for 16
h. i n ao0sealcetnittikeandnaeer Silhthhil@g@mtloﬂ' b@ldnmoﬁsmmh\a@ﬁeadmgut e doivehient

S : F [] le:_)rGS rTg'\[/ gr?‘l%g ?%r%?ne\l%%r }i_' (,hOIlVgIt& 0\}18' n eatné% 8 %‘QICI%WH,Q I%II"adV\QISOIl%eIpaa Il;eaf' }O%,d

of time to ensure the completion of the reactlon

Compounds of Formula R*-W wherein R* is as defined before and W represents a

15  leaving group, such as halo, e.g. chloro, bromo or iodo, can be obtained commercially.
Compounds of formula R*-W wherein R* is as defined before and W represents a
leaving group, such as a sulfonyloxy group, ¢.g. methylsulfonyloxy,
trifluoromethylsulfonyloxy, or methylphenylsulfonyloxy can be prepared by reacting a
compound of Formula R*-OH with a sulfonyl chloride, e.g. methylsulfonyl chloride,

20  trifluoromethylsulfonyl chloride, or methylphenylsulfonyl chloride in the presence of a
suitable base, such as pyridine or diisopropylethylamine, in a suitable solvent, such as
dichloromethane and under suitable reaction conditions, such as a convenient

temperature, typically ranging from -10 °C to 25 °C.

25  Compounds of Formula R*-OH wherein R* is as defined before, can be obtained

commercially.

Compounds of Formula (XXX) wherein R* and R’ are as defined before and R* is
attached to the nitrogen atom of the pyrazole, can also be prepared by reacting a
30  compound of Formula (XXXII)



10 vacuo. The crude product was purified by flash col um chromat ography
(silica; 7 Msolution of ammonia in nmethanol in dichloronmethane 0/100 to
4/ 96) . Thwoaesiosexi2f racti ons were col |l ected and concent para®P2010/06@6410 t O
yield internediate 38 (0.159 g, 74% . LGWS: 322 [MH '; Rt: 3.66 mn
(method 6). 15The followi ng intermedi ate was prepared fromthe indicated
precursors according to a protocol analogous to A38. Exanple A39
Preparation of internediate 39:

2- Met hy1- 8- pyridin-4-yl1-3-(6-vinyl-pyridin-3-yl)-

20i m dazo[ 1, 2- bl pyri dazi ne From\i nternmedi ate 37. Conditions: 150 C for
15 min. under microwave irradiati®n<F ash col utm chronat ography (silica;
ethyl acetate in dichloromethane 0/300nto 50/50) yielded internmediate 39 as
a yellow solid (100% . LCVS: 314 [MrH 'R* Rt: 1.67 min (nethod 5). WO
2011/ 051342PCT/ EP2010/ 066264 - 84 -xExample A40 Preparation of

i nternedi ate, 40. 2- y1l-8- hol 1 n-4-y1-3-(2-vinyl.-pyri.djn-4-yl)-

| Gl 1 PVBITEPAT CUIFATS (5 GRUTRACH RN it bigtp i P R it e gesbide of
Condi t i ons:a 46@bIE chtatysf,Such ax. [ 1uitis(diphaiy tphayehina) feacicerd] dinhlotfpladstiumol umm
chr omat ogr y. (&8l]i.ca: . i . ) yi el ded

i nt er medi at e 40 tgésfnlgg i t(8 ggg%fa;%?fq%agéo ub}%%&&@%@%@%&ﬂgﬁ%b@%e é3‘ mn

( met hod 35) . sobscahpheh iy N-dimetipil foparmidesn donethyltsatfpeide aindensuitable reaction
3-[6- (3, 6- QidnfoRs, AbkPYd Rarifly ¥ild cawEhidhitedpyrblurd cither by conventional heating
10net hyl - 8- nor phol i n- 4-yl -i m dazQ[ 1, 2- bl p¥r,| dazi ne N\ N

Tet r aki s( t rTpHERyNIESEHI iHagBHY gvaialm{l?@y (e i gnsyre e gampiztiph Pfhss added
to a stirreda@hnuti on of internediate 35 (0.35 g, 1.06 mml) and

3, 6-di hydr o- 2H pyran-4- boronic acid pinacol ester (0.267 m, 1.24 mmol)
(obt ai ned by procedures simlar to those described in, Qu, Y. et al. WO
2004/ 071984 6C#@pgunds o§ Renuwda CERXAN M@ycin R* and Birarctasdefindd lefdredndRane (5 m )

and a satur RTIgE ' 9 r

tirred at BEcpednd HhRBaal« SRR GHRRELELE ok LEAGELMBAITL | i o1
di chl or onet 4 laeldF s XK wat er. The organic | ayer was separat ed,
dried (MgSO4), filtered and the sol vents evaporated in vacuo. The crude
product was purified by flash col ghm/shromat ography (silica; ethyl acetate
in heptane 20/80 to 0/100). The 20dé&si rN%d fractions were coll ected and
concentrated in vacuo to yield intermed ate 41

(XXXIID)

wherein R’ is as defined before, with a reagent of Formula R*-W wherein R” is as

15  defined before and W represents a leaving group such as halo, e.g. chloro, bromo or
iodo, or a sulfonyloxy group, ¢.g. methylsulfonyloxy, trifluoromethylsulfonyloxy, or
methylphenylsulfonyloxy in the presence of a suitable base, such as cesium carbonate
or diisopropylethylamine, in a suitable solvent, such as N, N-dimethylformamide or
acetonitrile and under suitable reaction conditions, such as heating at a convenient

20  temperature, either by conventional heating or under microwave irradiation for a period

of time to ensure the completion of the reaction.

A 4-iodo-1H-pyrazole of Formula (XXXIIT) where R’ is as defined before, can be
obtained commercially.

25
Compounds of Formula R*-W wherein R* is as defined before and W represents a

leaving group such as halo, ¢.g. chloro, bromo or iodo, can be obtained commercially.

Alternatively, compounds of formula R*-W wherein R* is as defined before and W
30 represents a leaving group such as a sulfonyloxy group, ¢.g. methylsulfonyloxy,

trifluoromethylsulfonyloxy, or methylphenylsulfonyloxy can be prepared by reacting a



(0.159 g, 629% . Exanple A42 Preparation of intermedi ate 42:
1- Br ono- 3- net hoxy- 3- net hyl - but ane 0Br 25Tri phenyl phosphine (12.3 g, 47.0
mrol ) wasweddadstizaza stirred solution of 3-methoxy- 3-nmechgEr2dweszed- ol (4
m, 31.3 nmol) and carbon tetrabrom de-625.6 g, 47.0 nmol) in
di chl oronet hane (300 m) at 0 C The m xture was stirred at room
tenperature for 18 h. and then a solution of sodiumthiosul phate was added.
The organic |ayer was WD 2011/ 051342PCT/ EP2010/ 066264 - 85 - separat ed,
dried (Na2SO4), filtered and the solvents evaporated in vacuo. The crude
product wascontrionnd af feampiat iy -@ewitly b selfore chibiifle, erg anattivflsudfodylbunerideed by
flash col unp; ild 6ar I; i ne
01 100 0 50/ 200" R aLer s O B A L B R e Sl B
vacuo to yiWitablehess el atraridimesp diisopgopyiethylammen iy wiitahls soberp s¥chtason of
i1 gt o rred: ?t ﬁclﬂ@ﬁon(ijetlhdh@@n@uﬁ@r@@%%ﬁ@rdﬁ&ﬁdlﬂdon@ﬂfo@@%ucl@hsd@&divﬁglghtﬁ8 I( ile4( 2. 979,7
: was added to .a stirr so] uti o i ntermedi ate .4 g, 7.
nnol)nr% df@nﬁg@ggﬁ ]Fiﬁgﬁﬁ?gn$ﬁ@nhfbf&#@Qﬁgilstirred at reflux tenperature
for 3 h. and then filtered. The filtrate was carefully concentrated in
vacuo. The 4 i y. fl r phy
(silica; di @Wgﬁ’%?ﬁgﬁ@%%%g@?‘%ghﬁf lrsaaég?g%ega%me/g%’ %& q%e@'@{t%gﬁ!d:nd
concent r at exdmipergi@dlio to yield intermediate 43 (1.7 g, 81%. 15 The
followi ng internedi ates were prepared fromthe indicated precursors
according to a protocol anal Qgous to A43. Exanple A44 20 Preparation of
interné@ﬁavécﬂﬁwo%m1ﬂgﬁﬁgmﬁﬁgﬁg§ dbropane 0l From
1- br ono- 3- met hoxy- propane. Fl ashcol umm chronat ography (silica;
di chl oromet hane) vyiel ded intergedrate 44 as a colourless oil (84%. Exanple
A45  25Preparation of internedidte 45\, F
5- Br onp- 2- ( 2- met hoxy- et hoxy) - 3- mé¥ hyhpywuidi ne  Br 00 N 2- Met hoxy- et hanol
(1.18 m, 14.95 nmol) was added dropwi se to a stirred suspension of a 60%
di spersion of sodium hydride in m(?FPg?FI&P oils (0.558 g, 13.95 mmol) in

g Bmi‘_t hyl's u:j\fv@efiai@lqzzs(igas {I%ﬁned%@%;r@hﬁﬁh Alrké r&@is_eﬁfsiclr4@1qtyaér %gggalbﬁﬁ?ag@hpy ed; 0 {j
mn. and then 2, 5-dl br ono- 3- net 1IN . nmo was added.
The m xt ur e-80REPEE TS RE 60 oK SRR GCRUD af | uted wi t h hopt ane
and washed with water. The organi\c | ayer was separated, dried (Na2504),

filtered and the solvents evam i p vacuo. The crude product was

purified by flash columm chromat r\g?ﬂ\&;}lica; WO
2011/ 051342PCT/ EP2010/ 066264 - 86" - thi'ch onet hane i n heptanes 70/30). The

desired fractions were collected %Qgﬁégncentrated in vacuo to yield
intermedi ate 45 (2.23 g, 91%. followi ng internedi ates were
prepar eid f romrtie’iinds deired bpfoes s ANS rageenti(galkel & Gpcotlosikyl @oaisogous

to A45. Exanpl e,.A46, Pr ration of i.nter iate 46:
51 ono- 2. (ORhELROYy SRR R Bty SRRy flfigRient, such o
dichloromethane, and under suitable reaction conditions, such as convenient

temperatures, typically ranging from 0 °C to 25 °C.

20 A compound of Formula (XXXIIb), wherein Alk’ represents a Cjalkyl or
Csscycloalkyl group can be prepared by reacting a 4-iodo-/ H-pyrazole of Formula

(XXXIII) with an alpha bromoketone of Formula (XXXV)
O

Br\)l\
Alk”

(XXXV)
wherein Alk’ represents a Cj4alkyl or aCs scycloalkyl group, in the presence of a
25  suitable base, such as cesium carbonate, in a suitable inert solvent, such as acetonitrile,
under suitable reaction conditions, such as heating at a convenient temperature, either
by conventional heating or under microwave irradiation for a period of time to ensure

the completion of the reaction.



1 From 2- net hoxy- 2- et hyl - propan-1| -0l (obtained by procedures simlar to

t hose 10described in, Mrel, P. US 2008102028- Al published on 20080501) and
5- br ono- 2wocbiwosos4pyri di ne. Fl ash col utm chr omat ogr aphy PCSiEPR@I®/066264

di chl oronet hane in heptane 50/50 to 70,3Q) yielded internediate 46 as a
clear syrup (75% . Exanple A47 15Preparation of internediate 47:

5- Br onp- 2- ( 2- net hoxy- et hoxy) -pyridine Br 00 N 1 From 2-net hoxy- et hanol and
5- brono- 2- chl oro- pyri di ne. Flash colum chromat ography (silica,;

di chl oronet hane in heptane 30/70 to 70/30) yielded internediate 47 as a
colourless oil (75%. LCMS: 232 [MtH] '; Rt: 2.50 mn (nmethod 1). 20

Exanpl e A48An Eftpﬁg @fcﬁﬂdl&fbn@fof FB%&IW\% v‘&}lgbrem Alk 1s C1 '&alkyl or

5- Br ono- 2- K di ne sol ution. of

2- (5- br ono- ﬁawmpﬂ vl 9@99%9%&%1 @rﬁmewlla@rglte@atmlwﬁ% be obipined bed by
pr Ocedur es sroddudds sirfildrie sids6 aserib&eth CaverANYL.] X ct@hedrbn, 1D8Y Fa8E@I ON
Lett. 5) 25 in tetrahydrofuran (8 m) was added dropw se to a

3
stirred u§ﬁgﬁ on of a 60% di spersion of sodiumhydride in mneral oils
(0.440 ng, 11.1 nmmol) in tetrahydrofuran (6 ml). The m xture was stirred at
0 C for 20 Aicompai éfrmuadoetkBaee (1.27 nl, 15.9 nmmol) was added
dropwi se. The m xture was stirred at roomtenperature for 4 d., then
di luted with dichl oromet hane and shed with water. The organlc | ayer was
separated, WO 2011/ 051342PCT/ER$01 /066264 - 87 - dried (Na2sO™4), filtered
and the sol vents evaporated in va¢d%\ crude product was purified by
flash col um chronmat ography (silica; gfhyl acetate in heptane 0/100 to
20/ 80). The desired fractions wepexan) Iec?%d and concentrated in vacuo to

yleld i nter dlat 77%., s LCVS: 2 met hod
5 The % ?YS% g° P%é%ﬁ"r?&%e reBFeéﬁ%{? 644”%5%% rﬁalieé%{‘?%@ ”61“{:3’ Ur sor s
accordlmg t@mamgﬂqmﬂﬂﬁﬁm@mahmgnunmﬂmn@@BFoﬁMMMﬁXKXAMB 10Preparati on of
i nternedi ate 49: 5-Bronp-2-(1-nmethoxy-1-nethyl-ethyl)-pyridine Br , O\
From 2- (5- brono- pyri di n-2-y1) - propﬁﬂ‘2§$l (obt ai ned by procedures simlar
to those described in, Wang, X et é(‘ Tetrahedron Lett., 2000, 4335) and
di met hyl sul f at e. Flash col um chronatmgNa 1 silica; dichloronethane in
hept ane 0/ 100 to 50/50) yielded internedia 9 as a colourless oil (69%.
LCVS;, 230 [MtH '; Rt: 1.81 mn (nethpdo&ﬁﬁ). Exanpl e A50 Preparatlon of

R L R S e S A R

20wer e addeAlkt-oV avistdin Adid is 6} wlkydnarall Warepressnps 2 keahing rposmet suyh aplyald . gle ( 0.9

g, 3.70 chloro, bromo or iodo, or a sulfonyloxy group, ¢.g. methylsulfonyloxy,

15  trifluoromethylsulfonyloxy, or methylphenylsulfonyloxy, in the presence of a suitable
base, such as sodium hydride, in a suitable solvent such as tetrahydrofuran and under
suitable reaction conditions, such as a convenient temperature, typically ranging from

0°Cto40°C.

20 A reagent of Formula AIk’-W wherein Alk” is C;4alkyl and W represents a leaving
group such as halo, e.g. chloro, bromo or iodo, or a sulfonyloxy group, ¢.g.
methylsulfonyloxy, trifluoromethylsulfonyloxy, or methylphenylsulfonyloxy, can be

obtained commercially.

25 A compound of Formula (XXXVI) wherein R’ is as defined before, can be prepared by
reacting a 4-iodo-/H-pyrazole of Formula (XXXIII)
where R’ is as defined before, with a reagent of Formula W-Alk®-OH, wherein W
represents a leaving group such as halo, ¢.g. chloro, bromo or iodo, or a sulfonyloxy
group, ¢.g. methylsulfonyloxy, trifluoromethylsulfonyloxy, or

30  methylphenylsulfonyloxy and Alk® represents a C;_alkyl, in the presence of a suitable



mol ) (obtained by procedures simlar to those described in, van den
Heuvel, M et al.; J. Og. Chem, 2004, 250) in a mxture of ethanol (6 nl)
and wat erwQ2omnigs134The m xture was stirred at 80 C for 6poT/EPRdIencatsd ut ed
wi t h di chl oromet hane and washed with a-gaturated sol ution of sodium

hydr ogen carbonate. The organic | ayer was separated, 25dried (Na2SO4),
filtered and the solvents evaporated in vacuo. The crude product was
purified by flash colum chronmat ography (silica; dichloronmethane). The
desired fractions were coll ected and concentrated in vacuo to yield

i nt er medi at@sgGu¢lDasdi@siug caboate, IMOSRGDI 1061 Sdl2ACTTIUEP20 M¥-066264 - 88 -

Exanpl & AS1yinR ﬂﬁ%ﬁﬁ&ﬂlf&@ Hdet %Bfgetgé@foﬁ cBnditi ns, such as heating at a convenient
2- (5- Brono- pyri rop |on|tr|? Br NCN1 |‘odonet hane (1 14

m, 18.27 nREPFiEe ﬁ‘é’éﬁe‘&’ ?%Véntsqnﬁflﬂeé&nﬁpwlﬂﬂ% %@rOWﬁV%Weﬁt@péO%pw 45 g,

2.28 mol ), oRBhe®Sdndiettis Eorlpb@os sRhé Rabdory, 5. 71 nmol ) and 18- crown-6

5(0.091 g, 0.34 mol ) in tetrahydrofuran (10 nml). The m xture was stirred

at roomsterrperature for 18 h. then di luted with dichl oronethane and washed

with water. AT&?@GW@MMW% shpaimectpradented laNa2 @) suchlas baled and

ol um chr oareerRh Lg0&”0%""8”%?%@210%54%?%;"E%d“ﬁ%ﬁlgﬁﬁﬁg?ﬂé* fractions vere
col | ect ed atmldlu@mmeélml$ foaploxy, waacibylpbemydpplfendoknard Adkdirenresests (10akeB g,

989 . Exa”péﬁﬂgcloﬁkﬁgé‘é@’&é @dlalﬁéd Laheeiediyat e 52
2- (5- Brono- pyridin-2 2-met hyl - propi onal dehyde Br 0 1 HN A 1 Msol ution

of dii s](S)butyI al um ni um hydr| de in toluene (2.46 mM, 2.46 mol) was 15added
to a stirrel s@etitd 0btadf thicnhed nilditdhesalilfof s Mh@ co&pBﬁndﬂTMCbrdlﬁg to the

di chl or onet han 5 ro e

e m o r oo T SBer At P8l bndiC Ry T RETF oo Aokt rfSelRD MaCEbol co
down to - 78prGeaiudesakrfommt foethode $Mikdal nt therariofandbé sseduiy balypinalrprooeduyafode i n
t ol 1

t omper ot ur e Rrmpe, IO packRan 3T 1 & MoBlothfo AR GBHAMGR AP oher |
78 C, 18t t eand{gi diehleteancthage tand wubsequentivutl da 2npqiivalpeth ob Hhmanprenteate aeld,
filtered thgpeuginge RIW AT dblaLGTRCEPrDaRAGTR. 2Nf H@l@élﬁﬁ@ﬁ f dh@%?[ cth@S can

separ at ed, drled SH), filtered and the s ts.evapor at uo.
The crude ¢ i bl g e EH VR Y PICAR SIS el S dgh ﬁ?ewﬁc T
di chl or orretlhadn&tlcm befittané oHOThOHCD sa]lOﬁ/@alldeﬁeddesua’@d fr actions were
col l ected and concentrated in vacuo to yield internediate 2552 (0.2 g,

40% . Exanple A53 Preparation of internediate 53: 245 -Brono
- pyri did® 2-l willdempproglatgl bypthane skillod irBthe@rt that in. the processes desdribpdabove

2011/ 051342’(@%&839&'1%%@ 28 hternBAiate compounds may need to be blocked by protecting
groups. In case the functional groups of intermediate compounds were blocked by

protecting groups, they can be deprotected after a reaction step.

25  Pharmacology
The compounds according to the invention inhibit PDE10 enzyme activity, in

particular PDE10A enzyme activity and hence raise the levels of cAMP or cGMP
within cells that express PDE10. Accordingly, inhibition of PDE10 enzyme activity
may be useful in the treatment of diseases caused by deficient amounts of cAMP or

30 c¢GMP in cells. PDE10 inhibitors may also be of benefit in cases in which raising the
amount of cAMP or cGMP above normal levels results in a therapeutic effect.
Inhibitors of PDE10 may be used to treat disorders of the peripheral and central
nervous system, cardiovascular diseases, cancer, gastro-enterological diseases,
endocrinological or metabolic diseases and urological diseases.

35
Hence, the present invention relates to a compound according to the present invention

for use as a medicine, as well as to the use of a compound according to the invention or



Sodi um bor ohydride (0.043 g, 1.14 mmol) was added to a stirred solution of
internmediate 52 (0.2 ng, 0.88 mmol) in dichloronmethane (5 nl). The m xture
was stirrwoatyosoamn t enperature for 2 h. and then a sat ecaterdoisobazed on of
sodi um hydrogen carbonate was added. Theserganic | ayer was separated, dried
(My504), filtered and the 5sol vents evaporated in vacuo. The crude product
was purified by flash colum chronmat ography (silica; ethyl acetate). The
desired fractions were collected and concentrated in vacuo to yield
internediate 53 (0.2 g, 40% . Exanple A54 10Preparation of internediate
54: 5- Br onpa phafmagatihaopmboditidn aedoinding &t thy liyveption &irtke Bamgadquicademet hane
0.16 m,

( %n@&cim?]t ) Tﬂgﬁre&ﬂfjfm@ﬁt%naal%t Jel&do W&%Bﬁn@ziccbﬂﬁ%ﬁqgé ?1%@

(0.20 g, 0.87 assiumtert t oxi de

18- cr own- 6 lpﬁe@wnr% ArPIACEYAAY cqmpqsgtqnaﬂmndampéhp 1@5@%}1 forrpge mn'tb@t ure was
st Id rred ag t&&@rﬁbﬁt&iﬂp%\z@%&ﬂrﬁ%{g ﬁfpalﬁcdnaritraahﬂéhtdflawogdnmﬁxhadia@hhﬂr onet 282)6

and wasned w wat.er e or nic ayer ri

Fitorod anticbfitdRbn bataguraobirey s hidn Uit fotfted RBER
purified bynhibésm cdfphasphodizstormt dQ cagyme. (Biel presnt hiivemiomradnmbhmsec) theThe
desired f | :

e e we b5 A ERLL A0 AR -CARSRRNAL B W NASURCISopBlln

i nt er medi atascorlinggo th)melgm fgytheggqnufﬁcﬁ@e Bf a gpepulcarnent for the treatment or

Tetraki s(triBhgmsh B@Chﬁ g%ﬂ@@]ﬁpﬁba{tﬁféhﬂ-ﬁﬁ Q):or(dlﬂcﬁ?mgl m&-mg’r%l mﬁdmg\@ﬁuﬁ‘lgged to a

stirred suspension o
4, 4,5, 5% et aﬁsﬁtﬁv@t%wnemt@ng?n%m%d&aﬁ %ff %frféCl lt@iedsbwhe 1%@b1§0%ﬁf)l) ina
m xture of Iihoépldjd@@gem@e(m%ﬁizyﬁlé and a 25sat ur at ed sol ution of sodium

b 36 d ed
Lo tater or e s Pt i Bt Gtafbaibe e P oheimaRishRE" ©
washed wi t ha platrerceulicg compasition heopedingsths epantioethr ude inettic (atas04)
filtered a;&ﬁ,%gﬁﬁoa{ eQBtraSuo V&HRFO?BFth&lO acﬁ{fﬂe rlﬂ]ﬁ géané?ﬁr&}q gy, was

purified b um chi oma ororre ne i n_hept ane
20/ 80 tl® gopsyohiatriviad gresibodig dsiefdeai:w@ﬁﬁ%te@\mﬂé P@@Whééleé’@faéﬁélo dpHerdiionat ed in

vacuo to Yyiigladnihigr, mcﬁﬁ a Remb® - tRStréatment Mpreetibn oA @fich MHiffected R 2. 47

m n (et hod 011/.0! 134 PCT/ EP2010/ 066264 - 90 - Exarrple A56
Pr epar at i ont’ Bﬁlt%t?ﬂvgffrz?@d? ibitiog g1 phosy teZaS(QQ et hoxyet hyl ) -pyridine Br |

ON Sodi um net hoxARe, th® pASerg,invibiio® retared o thaﬁseaﬁfdlﬁiﬂ)rﬂpbuﬁd s@outih®@to the
i nternmedi ate. 5 6. 23 gen%o theThe m xt ure

n
was stirred af %Q O&a %eglﬁ%m&onﬁ%osfthonac H‘%gr sodi’ um net hoxi de (1.82 g,
33.8 Ml ) mesufadtddl am@ilcmm@tnuf@ tlwa@ngtprérweemn@tan@DOI@tlﬁgLrCOﬁtrhlhngnd t he

sol vent s evapeliad ﬁ% risR o‘f@‘&l’ﬁﬁxs n@ﬂl%lé‘g’léh‘ii gn 8@1{1&&1&’\@ SorHlES SRo¥RE dl With

di chl or onet hane an water ani c ayer was separ at ed,
dried (Na2 s@@fphordiquteé%Séd Oailyafupﬁeons@a\féwﬂ@abm%&l%g ééumﬁn’\ih%t%atm?ﬁ'feorcr ude

product waspr@wﬂtﬁ)h@ﬂwlmehflk aﬁ‘&'btg@d)ﬂmmlﬁahé&égﬁﬁl@%tﬁﬂh&n 05phdspRoditkeahanm. i n
di chl or onet hane /30hto OtO/ 100%{{1 TFF‘E g {br ed fractions were col.l.ected and
concentrated i n VYAEGNE BVEREHS SHE &P HEF 53 thedige piad Gamppung Sy compesion 51

[ MEFH] 25 Rtaccdrdaip toithe {vedtivodobhe nizoafotere AbT rnedlcarnent for e.g. the treatment
of a mammal, it is understood that such use is to be interpreted in certain jurisdictions
as a method of e.g. treatment of a mammal, comprising administering to a mammal in
need of such e.g. treatment, an effective amount of a compound or composition
according to the invention.

30 In particular, the indications that may be treated with PDE10 inhibitors, either
alone or in combination with other drugs, include, but are not limited to, those diseases

thought to be mediated in part by the basal ganglia, prefrontal cortex and hippocampus.

These indications include neurological and psychiatric disorders selected from
35  psychotic disorders and conditions; anxiety disorders; movement disorders; drug abuse;
mood disorders; neurodegenerative disorders; disorders or conditions comprising as a

symptom a deficiency in attention and/or cognition; pain and metabolic disorders.



Preparation of internediate 57:

1- (5-Brono-pyridin-2-yl)-2-nethyl-propan-2-ol Br HON 15 A 2.5 M sol ution
of n-but yWoizohwosm4n pentane (8.37 m, 20.9 nmol) was aededprdiopeése to a
stirred solution of N, N-diisopropylam ne63.45 m, 24.4 mmol) in dry
tetrahydrofuran (20 m) at -78 C. The m xture was stirred at 0 C for 30
mn, cooled down to -78 C. and then added dropwi se to a sol ution of
5-brono-2-picoline (3.0 g, 17.4 mmol) in tetrahydrofuran (20 ml). The

m xture was stirred at -78 C for 15 mn. 20 and then acetone (3.85 m, 52.3
mol ) was added lrmepwiube, thFpeyolipsie diserdarssind tcondisansagssecig@edwitb PDIDIOmi n.  and

then a sat Lﬁ}ghﬁlgtléﬁ) n‘dhid@%n%r ﬂﬂf@&'tﬁ@?&f&% %?'QI%Qase%%hl% lig, layer

was separ at queous ayer was ext %act e | or O ane The

conbi ned or@aﬁwmé%@f %t@r%ﬂedﬁPi%ﬂm?Mﬁmc uﬂﬂﬁﬁe@n@ateéﬁarqsrd@akkyp%nt s

exapor at ed dchizé égﬁ@ﬁlfolrﬁh@ls&ﬂb‘ﬁ@clﬁi&@féﬁﬁwé/ﬁ%rﬂw F}llidhaﬁ dEMrS]fbh@lsdg/d% Oebkﬂi?b 20/ 80) .

chr onat gr Sl et acet C r onet ne to
Che.des i edTpeenibinel Gt BthuRStfed BoRhdin P da S GNEs v ol d

i nt er nedi atiad&céd(by.alohgl, adPhtamencacaomhbivy doesine dial lucibxgamg) iehdAs@s, apibids,

Preparation

5- B onD.- 2- cHheJtu%; quﬂe?{oﬁlaﬁtgl dlsord?f 0{) ‘g}lrel {aﬁgldéyp%@ﬁi per\mahty disorder of

2011/ 051342tb€$¢1@2@mm%264 - 91 - A 60% suspensi on of sodi um hydride in

m neral oil S (2. I%fpagticu@a@ e B}ﬁlkré/ d@@)’idéﬁiﬁfeﬁldlé%ﬁl'cqwée? at%? %h%’fn‘ar §p%6’1ﬁc
sol uti on of .internedi e57 2 intetr rof uran

The i xkur eplwayo 896141,pbgbigi Owe@weo?or@w W%dw%ﬁaro pﬂ%ﬁrqua&aﬁétr?ﬁéﬁéw(@%7 m
58.9 mmml ) wat @ddedisordbeaid ydidrgize@snsétyldigedeat room 5 tenperature for 18

h. and then further 60% sus ensi.qn i.;n_ mneral oils (2.36
0 280 ol et et R RS Ao ter R T H S O s B R Do v o
was st irredPakins@ostiseaspercstiads ktgfsgndtﬁmh andsbenthidrrenive. Additiemtlly, wer e

evapor at ed wi t h di chl or onet hane and
washed vvltthlrés{tgeteggla{ltd;eﬁgﬁsg#&u&?%lﬂ{cg(?&g%%% éﬁlﬁr?de and a saturated

sol uti o of sodilimaHjategln catd ppyaRt BsteThéisgdgaisiacubydgnse-rolatedsisosdat ed,
dried (NaZSs@iJe)ctedfﬂdrhq{eegio@@@ifatl&ﬁlo$%ds@rm§o@vaa%aé&é 41PoNRGHPdrala@ Crude

product was flash c r omat ogr aph silica; ethyl acetate
LGt ehi o oG %%bdqlalu%/a%@ﬁmﬁﬁace&éw ICﬂléecﬁqroﬁgp%&I@nem | ected
and concent d@bﬁﬂ:nbeﬂ angpdiantie yitkdrdwhh b&(faﬂiﬁ:cﬁ@bﬁdeﬁa& (oc8ife Yith&3%nl, 1

Exanpl e A59 . Preparatj on . of i.nternedi ate TR
5- Br ono- 2( 3“100?%‘%96 pdrelé%ey JOpYY M rawag OPB{F deppndensepd nBlé’%%YXhtlédr(aB?lzs7 m,
2.75 miad) ) was addedicuiarameod dhsadegwspamdmplsoﬂemndode( derBesgionsSBatiapndl ) in
dr y N, N-di nﬁf)@l)ﬁl 4108 B ﬁl%fe@é‘cﬁy,@té mogﬁﬁlsm&%} 'r&rs%le\e’?e%l ﬁs&ﬁfﬂeegil l? oithp(Qalf or 30

under trogen and war m t room t enper at ur e.

cm or ot ri medipgyres (hind 100 cméothvmmdlayd%émrew dydmis tisor¢s: WRIRE ur e was
stirred at dQesmiveaRerRl Wi®sibotandSindiébd MosDbisérden of intermedi ate 44 (5.5

g, 27.5 mmol) i tetra drof an added dropw se..and the m xture
was stirred at G o B ol R e RS R8s et 6 for 3
h and t2e sHmﬁrngaﬁﬂmﬂlséasq,lﬂedlewas smahmfbmxaﬁq)INAhzhemmulchsemb anutti-xifarce of

2, 5-di br onmop

35br s( 11 prorihoSb s et dTRlnlo Bfo gt Jhe R o

m xt ur e wasdlmrdqtrr@@omhtl%cmprosesznemrod@gmenatlnnp gtjatal medigm spiny BOKASNt s wer e

evaporated i n vagUdrticulhedisdHER oP E&Q!-ﬂﬁéns%ﬁlpﬁ%'h% A8 ‘a@?ﬁﬂto?@ﬁ W& lency in
di chl oromet hane and_a saturated sol ution of ydrogen car bonat e. The

I

organi ¢ | aydeniipandiyygognitign inglydsrlemeadigersh ag Nztflélrnéf‘dl SefiRpabh A ubiniarst s
evaﬁor aoed deaneﬁa@tmcolhme demaﬂlteah (ﬁfdidgl-@élat\éﬁaerﬁbﬂtlaf dedertia afshcaﬁd’!?(twlthnﬂ /80).
30chr omat ogr ilica cet at 0/1Q00 ,t o 20/ 80
The des: r ednPRbE PoHEGE s SeprL BB BuR e SR PLECH ARGk G o
i nt er medi atdenkdtig dssbeyied66idl Parkingoi¥ 0 dise 51 AM2RCIAEPDODODE 6864 diseB2s -

include delirium; amnestic disorder; post-traumatic stress disorder; mental retardation;

a learning disorder; attention-deficit/hyperactivity disorder (ADHD); and age-related

35  cognitive impairment.
In particular, pain includes acute and chronic states, severe pain, intractable

pain, neuropathic pain and post-traumatic pain.



Exanpl e A60 Preparation of internediate 60:

5- Brono- 2- et hoxynet hyl -pyridine Br 1 ON A 60% suspensi on of sodi um hydri de
in mneravoani®s{£2073 g, 3.19 Mol ) was added to a sti prcedrs@botéen of

5- br ono- 2- (hydr oxynet hyl ) pyridine (0.5-g7-2.66 nmol) in 5 tetrahydrofuran
(10 ni). The m xture was stirred at 0 C for 30 mn. and then iodoethane
(0.498 g, 3.19 mmol) was added. The m xture was stirred at 60 C for 18 h.,
then diluted with diethyl ether and washed with a saturated sol ution of
ammoni um chl oride in water. The organic | ayer was separated, dried
(Na2SO™4), filt erlagasilarhectobd Neehisardens apsdudst daabetay, ngwuteculay typeel o type 2

i nter medi at §,190:( O PRt didHers @ﬁcl@as‘%ﬁ;’eﬁh&f L\RRIFiohAClclate FXESTRES ifGdde
Preparation of Internediate 61: 2-(2-Methoxy-ethyl)-5 -(4,4,55 .

-t et r amet hydypdromeX, ingirgé Blyeese talsrancs impaed @stg lugpse, goyfational diabetes,

15[ 1, 1' - Bi sfghuphesmsepiiobity stahé osureqereby) dblear apahinagdicwiatitdsad(®. 061 g,

0. 083 1) added. st.irred.suspensi on of .internedj.ate 56 (0.6 g,

2. 77 ot ) (AA RSl Rt S iR ppedhstmi By SR Eap0r of ane
(0.846 g, 33dy3Bpidomia) hgpwitrpdtcasidernin ackihaile (elistdice.g, 8.33 mml) in a

m xture of 1, 4-djox 9 i .

m xture was sSti r)r\gdc}ﬁglﬁal@%sl@gr ?g@%ﬁoﬁgﬁﬁc}eg%}fﬁégﬁ gadg%)g"gc l?b%gﬁ%%%gérjl:ﬂﬁ:t rogen
and under nthe comaunds of thyiiaydnsian nRyeerisiulinethodisatiicnt ef eadcarhsushgh renapad of
di at omaceous,r§abhh andhidadtRndet! trate diluted with dichl oronet hane and

washed with water. The organic | ayer was separated, dried (Na2SO),
filtered and t h£r§€ﬂr5§httée RVSREGE iRt des seladied ﬁemyh%g@up of é‘i“r‘r@i’?gﬁnéaﬁl( 1.1

g, 64% 43%ddusidray Jisorsled schizauEkttied diporderd, Behittophtohifban dpofdet bedt i on. LCVE:

264 [ Mr b . 1.55 m t hod . 25 WD 2011/ 051342PCT/ EP2010/ 066264 -
93 -[Ex:]rrplSélbgtﬁ%ce'lﬁa'éﬁ?glrpg}((i(hgﬁcgi?sofagf%'er medi ate 62:

2- ( 2- Met hoxy- 2- nixefeydblyprthpoomyrpl nGvub, sAstemdisdréerriaapetsghality dis@rd2t selected
di oxabor ol ag- 2- - kgl o = Q. R j-nteg.oed in
di met hyl sul %‘éit%%%raogyé b ESive-ghytufsigs Petibnali c%l.g%%@vd@ﬁ%%ﬁ%t gctrlfgzoé?’é‘} ded
i nt er meldi at@is®@deras a col ourl ess oil (97%. Exanple A63 Preparation of

i nternedi at e 63: pRfeadslVRhONYaBARON) system(dtsdtd & ida hifod Rk vt sédet3d frdn
di oxabor ol atﬁé 2g1-r0>{1]13)0-f %Yprollaqldri]s%rde% E:l)& ']'I), cyclothymic disorder, depression, dysthymic
disorder, major depressive disorder and substance-induced mood disorder.

Preferably, the central nervous system disorder is attention-deficit/hyperactivity

20  disorder.

Preferably, the central nervous system disorder is a cognitive disorder selected
from the group of delirium, substance-induced persisting delirium, dementia, dementia
due to HIV disease, dementia due to Huntington's disease, dementia due to Parkinson's
disease, dementia of the Alzheimer's type, substance-induced persisting dementia and

25  mild cognitive impairment.

Preferably the disorders treated by the compounds of the present invention are
selected from schizophrenia; obsessive-compulsive disorder; generalized anxiety
disorder; Huntington’s disease; dyskinesia; Parkinson’s disease; depression; bipolar
disorders; dementia such as Alzheimer’s disease; attention-deficit/hyperactivity

30  disorder; drug abuse; pain; diabetes and obesity.

Preferably, the disorders treated by the compounds of the present invention are
schizophrenia, including positive and negative symptoms thereof, and cognitive
deficits, such as impaired attention or memory.

Of the disorders mentioned above, the treatment of anxiety, obsessive-

35  compulsive disorder, schizophrenia, depression, attention-deficit/hyperactivity disorder,

Alzheimer’s disease and diabetes are of particular importance.



O N 10 Frominternediate 47 in di methyl sul foxi de as solvent, 80 C, 4h.
Extraction with heptane yielded internediate 63 as a colourless oil (93%.
Exanpl e A86 2011/0518Heepar ati on of internedi ate 64: PCT/EP2010/066264

2- Et hoxynet hy1-5-(4, 4,5, 5-tetranet hyl 15)58,-3, 2] di oxaborol an-2-y1) - pyri di ne
9 B-O 1 ON Frominternediate 60 in dinmethyl sul foxi de as solvent, 80 C, 4h.
Extraction wth heptane yielded interneiate 64 as a colourless oil (84%.
WO 2011/ 051342PCT/ EP2010/ 066264 - 94 - Exanple A65 Preparation of
internedi ate 65: 1-(4-1odo -pyrazol- 1 -yl1)-2-nmethyl-prop an-2-ol I /- N,
N OH A mi xture oht prepantdhy foartbleditiod of thelBiagFostmw® Htatistical Manual of Mental

1-chl oro- 2- Bﬂﬂé{s rﬁ?)(?% quaf)ﬂhe%ﬂerﬁ%ﬁ'P'él]@lﬁzﬁf@%@?&c@at{oﬁ g@@v@es g&sﬁgm 1) in

NN—dlrreth or na was stirred seal ed

t ube, undertOPH for Hwad@lti TeRtaRn %ftth% Aisordses desseitgd dicipa Tdiepgses Slﬂ”ﬁ% ipeSrt and
extracted vwﬂneecbghhﬁeqhamtehaﬂee nJrh@nctMt@@snﬂbsdﬂag@g a\ﬁ@%la%ﬁﬁae&a)mgisteﬂl@ ifed

Na2sdH4), filt d t duct
e pur I i GRS oY HPORRI ARy P P S Pasrals sl 00
hept ane 20/:@6&ditd aﬂ@/sﬁel)uﬁcﬁb*regﬂ:eﬁsr ed fractions were collected and

concent r at Ed in A?élge?é’fgr ﬁle%hx?én‘?loﬁg}s%@l e QE&F]gcﬁxgg%cgcﬁd&g 3 fdinBhtBn 1 L €

solid. Exa aration o errred
4-1 odo- 1- ( ﬁm@rﬂ@)tbﬁ Qeéﬁ@@iﬁwfﬂpyQp§/Q§ﬂlﬁldlsp§'&€aZI@Iné0med Igr@nbefelicsper si on of

sodi um hydri de 'T‘herﬁhgﬁftﬁln a@olrﬁla{e% 182 cSm &tﬁlan%céFﬂfﬁl to\ﬁ@esm%irgfog félSlE)Serhl onw se
to a stirred solution o termedi at e (4 5.41 mol)

t et rahy]&r of {iga4AE EHORR § t&? g@@seﬁ'ﬁ’émﬁ‘i’w éen%&éo@tl rred at room t enper at ur e
for 15 mn and thenindémhhyo skt aé ecéﬁp@ﬁldfﬁccoﬁﬁlgaﬁ thﬂ@bénﬂwsfo&idﬁed The

t d_at t t {
part1 1+ onedrSUPHRER PRivehREr o STREHE Wb Loffen S0e & i Fichssn MbBH i
hydr ogen cardponbitfere. The organic | ayer was separated, 20dried (Na2804),
L rrered and i herRohyaNlh RYA0AIRLS thole KA ool a}gwﬁlg%%&ﬁ%
S

purified by flash colum romat ogr a efate i n_heptane
0/ 100 tl® 201708696 mimadacieg Of aa@@ic‘@ﬁ@n éledtﬂarre@xt@ap@mnwrﬁ@ﬁm@ efithen vacuo

to yield 'rﬁl?éag@gdlﬂﬁtﬁ)n@@n&@ioﬁ&ilﬁbrelzﬂe@)reas a coloriess oil. WO
2011/ 051342PCT/ EP2010/ 0662 A67 Preparatio
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, 2] di oxabofoetmanydcture oifla pysdicamehefor the treatment of any one of the disease

conditions mentioned hereinbefore.

20 The compounds of the present invention can be administered to mammals,
preferably humans, for the treatment or prevention of any one of the diseases
mentioned hereinbefore.

In view of the utility of the compounds according to the invention, there is
provided a method of treating warm-blooded animals, including humans, suffering

25  from any one of the diseases mentioned hereinbefore, and a method of preventing in
warm-blooded animals, including humans, any one of the diseases mentioned
hereinbefore.

Said methods comprise the administration, i.e. the systemic or topical
administration, preferably oral administration, of a therapeutically effective amount of a
30  compound according to the invention to warm-blooded animals, including humans.
Therefore, the invention also relates to a method for the prevention and/or
treatment of any one of the diseases mentioned hereinbefore comprising administering
a therapeutically effective amount of compound according to the invention to a patient
in need thereof.

35 The PDE10 inhibitors described herein can be used alone, in combination or in

combination with other pharmaceutical agents such as other agents used in the

treatment of psychoses, such as schizophrenia and bipolar disorder, obsessive-
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mor phol i ny Qciik@in%?&ﬂénjt; WhiRh Y, Irehﬁ?ezd' B8%chibve yth\erapeutical effect will, of course vary
on case-by-case basis, vary with the particular compound, the route of administration,
the age and condition of the recipient, and the particular disorder or disease being
treated. A method of treatment may also include administering the active ingredient on
30  aregimen of between one and four intakes per day. In these methods of treatment the
compounds according to the invention are preferably formulated prior to admission. As
described herein below, suitable pharmaceutical formulations are prepared by known

procedures using well known and readily available ingredients.

35  Pharmaceutical compositions
The present invention also provides compositions for preventing or treating

diseases in which inhibition of the PDE10 enzyme is beneficial, such as the disorders
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Exanpl e B2 . . . . : :
example, suspensions, syrups, elixirs, emulsions and solutions; or solid carriers such as,
for example, starches, sugars, kaolin, diluents, lubricants, binders, disintegrating agents
and the like in the case of powders, pills, capsules and tablets. Because of the ease in
administration, oral administration is preferred, and tablets and capsules represent the
35  most advantageous oral dosage unit forms in which case solid pharmaceutical carriers
are employed. For parenteral compositions, the carrier will usually comprise sterile

water, at least in large part, though other ingredients, for example, surfactants to aid
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dosages, cach unit containing a predetermined quantity of active ingredient calculated

1
J
3

3

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,

20  injectable solutions or suspensions and the like, teaspoonfuls, tablespoonfuls, and
segregated multiples thereof.

Since the compounds according to the invention are orally administrable
compounds, pharmaceutical compositions comprising aid compounds for oral
administration are especially advantageous.

25 In order to enhance the solubility and/or the stability of the compounds of
Formula (I) in pharmaceutical compositions, it can be advantageous to employ a-, - or
y-cyclodextrins or their derivatives, in particular hydroxyalkyl substituted
cyclodextrins, e.g. 2-hydroxypropyl-B-cyclodextrin or sulfobutyl-p-cyclodextrin. Also
co-solvents such as alcohols may improve the solubility and/or the stability of the

30  compounds according to the invention in pharmaceutical compositions.

The exact dosage and frequency of administration depends on the particular
compound of formula (I) used, the particular condition being treated, the severity of the
condition being treated, the age, weight, sex, extent of disorder and general physical
condition of the particular patient as well as other medication the individual may be

35  taking, as is well known to those skilled in the art. Furthermore, it is evident that said

effective daily amount may be lowered or increased depending on the response of the



15 Frominternedi ate 14 and internedi ate 48. Flash col utmm chronat ography
(silica; ethyl acetate in heptane 0/100 to 100/0) and precipitation from

di et hyl evbeoiwyiseisded conmpound 5 as a white solid (92% pcihprbiMR06E26D MHz,
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administration. A preferred dosage is 0.01 to about 1.5 mg per kg weight of subject per

20  administration, and such therapy can extend for a number of weeks or months, and in
some cases, years. It will be understood, however, that the specific dose level for any
particular patient will depend on a variety of factors including the activity of the
specific compound employed; the age, body weight, general health, sex and diet of the
individual being treated; the time and route of administration; the rate of excretion;

25  other drugs that have previously been administered; and the severity of the particular

disease undergoing therapy, as is well understood by those of skill in the area.

A typical dosage can be one 1 mg to about 100 mg tablet or 1 mg to about 300
mg taken once a day, or, multiple times per day, or one time-release capsule or tablet
taken once a day and containing a proportionally higher content of active ingredient.

30  The time-release effect can be obtained by capsule materials that dissolve at different
pH values, by capsules that release slowly by osmotic pressure, or by any other known

means of controlled release.

It can be necessary to use dosages outside these ranges in some cases as will be
apparent to those skilled in the art. Further, it is noted that the clinician or treating
35  physician will know how and when to start, interrupt, adjust, or terminate therapy in

conjunction with individual patient response.



WD 2011/ 051342PCT/ EP2010/ 066264 - 101 - H), 8.30 (d, J=1.7 Hz, 1 H), 8.32
(d, J=6.4 Hz, 2 H), 8.63 (d, J=4.9 Hz, 1 H), 8.82 (d, J=6.1 Hz, 2 H).
Exanpl e B0 26Hrspaeat i on of conpound 9: PCT/EP2010/066264

3-[ 6- (2- net hoxyet hoxy) - 3- pyri di nyl] - 2- meghyl - 8- ( 3-

pyridi nyl)-imdazo[ 1, 2-bl pyridazine NNII 0 ------ Ao Frominternmedi ate 19

and internedi ate 47. Flash columm chromat ography (silica; 7 M solution of
anmoni a in methanol in dichloromethane 0/100 to 2/98), reverse phase HPLC
(0.1% sol uti on of ammoni um f or mat e/ anmoni um hydr oxi de buffer pH 9 and
10acetonitril e 204 8ocady noyntionyd, shednpengion pispatlatss td & phardiaegutighl et her yi el ded
conpound 9 : i 9 6 ppm
2.54 (s, 3 %&59%%?@%8%&@%@1& (Z%Srécc?l,]d_ﬂ}lézyﬁ.ﬁelé %z%nt%?d%%q%? t)
J=4.6 Hz, 20thyr drogyfer pse aspagedicapent or for usginghe trgatmeny peeveption cppytioly 65 (d,
é :‘51-96( EZ, ] lanhdlior&tidd8of @ductibn®Pisk 3f Bistes dr ddhditBnéd Dr(vhick eodn u?gs o% H) 3

. J=4.6 1 H,.8 72 (dt, ,J=8.0, 1.9 1 H,. 8.7 L .J=4

151. 6 H?, 1Fq1511,uﬁ§@49f tF% ,Oth&&é%g By hfth%ﬁwmﬁﬁi%we Prrupat STyt

conpound 10fbr fheayaiubptopyt a JddGag@aires hok petieywsy o8sypra aimpplkitioB fgthe

ridinyl)-jpni - i dazi - om j.nt ar nedi and

P%t er meéi ;tgﬁ%@?&%@g ﬁ 1@%@%&%‘1@@#@%% %tglre}altﬁ III)?/QQ](3 gtﬁwggﬁgogt ﬂ?ﬁiogfggotn;o?e in

di chl or onetiedwsio®f 7ok podisgar 09T conditione&irpihieh ¢aompdundnedfdrswisr @pyt thet her

yi el ded congps H?fuésomg?‘h@veriﬁiliér é/t%hls@"&oﬁf%hig%t&ﬁﬁ’ﬁe pr%iénf%%eﬁtﬁgioalw%lat&[xl?’) 6

ppm1.02- 1.09 (m. 2. H), 1.19- 1 28 (m , 2.14 - 2,26 (m 1 H, 3.17

(t, J=60s Hp acpmyiynatignefacempaund)accardsg toithe pregeny inygntion qpd anﬁdééw@al, J=4.6

gzigl( H) , | 7%1&grné@utigﬂ8gént§5%ﬂ$ pregertﬂ‘)]inve&g&ﬂ a(sd?elatés‘—&Bshglia.cgmlH‘i]hati&% fd%r_l,zus&ZlIA_rl) -
) m J=6. . . . .J=4. . . J=Q. , ,
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Exanpl e Bl 2acceptable carriers or diluents.

The following examples are intended to illustrate but not to limit the scope of

the present invention.
25

Examples

Chemistry

Several methods for preparing the compounds of this invention are illustrated in
the following Examples. Unless otherwise noted, all starting materials were obtained

30  from commercial suppliers and used without further purification.

Hereinafter, the term “LCMS” means liquid chromatography/mass
spectrometry, “HPLC” means high-performance liquid chromatography, “min.” means
minutes, “h.” means hours, “R; means retention time (in minutes), “[M+H]" means
the protonated mass of the free base of the compound, m.p.” means melting point.

35 Microwave assisted reactions were performed in a single-mode reactor:

Emrys'™ Optimizer microwave reactor (Personal Chemistry A.B., currently Biotage).



15Pr eparati on of conpound 12:

2- met hoxy- 3-[ 6- (2- met hoxyet hyl ) - 3-pyri di nyl] - 8- (4-

nmor phol i nyd)2eimisdmzo[ 1, 2- bl pyridazine \ o o \ From poraremdiosd2es 15 and
intermedi ate 56. Fl ash col um chromat ogwdaphy (silica; 7 M solution of
ammoni a in nmethanol in dichloromethane 0/100 to 3/97) and precipitation
fromdiisopropyl ether yielded conmpound 12 as a white solid (83%. 1H 20
NVR (400 MHz, DMSO-d6) 6 ppm 2.98 (t, J=6.7 Hz, 2 H, 3.25 (s, 3 H, 3.71
(t, J=6.6 Hz, 2 H), 3.80 (dd, J=5.1, 4.4 Hz, 4 H), 3.92 (dd, J=5.1, 4.4 Hz,
4 H, 4.06 (s, 3T layer qlao(natognamyaiTLE) was piyrried o@gon slicaJged 6@ FRR4 platas) | 8. 21

(5 2323 S s o o B o e 1 1

conpound 13li@g)dagisiopya o %i@n{e@h ﬂé&@%Mqu? undggysrangdprdyfeghnggues. Flash
net hyl - 8- (%dﬁﬁtﬁﬂbmlohﬁ&b]g}aphmvﬁa%@rfbﬂm& wmgnﬁeaayiaitmw Jaktei ésrﬁr(ﬁﬁ m:;lat e 23
amjlm%wmmaua 6....Fl ash col.um %%@gﬁéﬁulca é tate in
hept ane 20/ 100 b tles £5) At Vs F‘%OS&B la 5 H NI\/R
(400 MHz, GBGIBJPGT pﬂLQSQBsysteﬁlﬂﬁm(AmmeﬁIhBtrurﬂeﬂBB - 1.97 (m 1 H, 2.53 (s,
3 3. 13 t, J , 7. 3. 87
Y Doz (m a1y Ryehs Thusgle s fRibinedytl 18 xphddbsgdchors thopnifl
H, 7.97 (dd, J @NM&smcszeleﬁpordsdsshe(r@n aJB:tllk@r X4190H)f0n3@(BTEk%Inpl e 514
Preparat i OnAVtSG@)ngP&%U?HetMWHh standard pulse sequences qperating at 400 MHz and 500
6- cycl opropyl ne hox Q%
met hyl - 8- (4" rrpmeﬁww. %EF 2@%%@35&@ Wepaﬂsmﬁb%ﬂ.hﬁtlén%)d. ate 24 and
i nt er nedi atdﬁvﬁﬁield:fraﬁlhet;ﬁ%ahﬂs%}ﬂgeqmgasygwgiphwa@_slséd zisanteﬂlﬁdl’@thf ﬂdﬁg@l and et Ihyl
acetate in hept Q an eci pitation fromdijsopropy
cther yi el ded” conpbiid ol YalsRs fs iRaChuRRs f GR oBkh ko)™ SRRRRME00 Mo,
CDC13) 6 ppuncrt@iBties thatkfse (ommdnly)assaRifd@l wizh 118s émlytﬂeal—methzdﬁB)r(munﬂoeH) 3.16
t, J=6.5 3 s
(7 39" (4. 3 g PR nds %ﬁl‘%sp@bfﬁﬁ%m Gty Curffiry Al gidergfi o, 3 1)

2 H, 81581 Mgttleg E%62_|_01Hzn a qu}er B 8HH THRNNY apparptup. Mgltmg nqynts wwgrneasured
2011/ 05 1342@@[ h B REE 48 Ant-of 104 CYm X RTRAR Bl terﬁﬁ&%@&zhﬁmm‘fc qgepound

15: 2- cycl 1- 346- t hoxyet h pyridinyl]-
met hy! - éﬁamt Wﬁ%@aﬁ%& SIg[ltff/%Smel Ypyri dazi ne
LCMS analysis

20  General procedure for HP 1100-MS instruments (TOF, SOD or MSD)
The HPLC measurement was performed using an HP 1100 (Agilent Technologies)

system 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. The MS detector was configured with either an electrospray ionization source
25  or an ESCI dual ionization source (electrospray combined with atmospheric pressure
chemical ionization). Nitrogen was used as the nebulizer gas. The source temperature
was maintained either at 140 °C or 100°C. Data acquisition was performed either with

MassLynx-Openlynx software or Chemsation-Agilent Data Browser software.



Frominternmedi ate 25) and internedi ate 56. Flash col utm chronat ogr aphy
(silica; 5 ethyl acetate in heptane 20/80 to 50/50) yielded conmpound 15 as
a white swbi2d11(o479. 1H NVR (400 MHz, CDC13) 6 ppm 0. 91rcTEPIG 00662062 H) ,
1.03 - 1.13 (m 2 H, 2.05 - 2.15 (m 16k), 2.41 (s, 3 H), 3.13 (t, J=6.8
Hz, 2 H, 3.40 (s, 3 H, 3.84 (t, J=6.7 Hz, 2 H), 3.90 (br. s., 8 H, 5.96
s, 1 H, 7.35 (d, J=8.1 Hz, 1 H), 8.13 (dd, J=8.1, 2.3 Hz, 1 H), 9.02 (d,
=2.3 Hz, 1 H. 10 Exanple B16 Preparation of conpound 16:

3-[6-(2- nethoxyethoxy) 3-pyridinyl]-2-nethyl- 8- (4-

nor phol i ny 1§enanildaeacidirtoppynindd@Priastrignent - - - -\ 0-

Tetr aki s(trRhEpYERDARPALAFIRAL %guar@ﬂrgﬂla{ogra%ef) Frealir g Wﬁ?b&fé‘%d&dded
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20cr ude pr o ca; ethyl
acetate in gﬁ%ﬁﬁﬂﬁ #ﬁ%%Q%SP%§‘ @%ﬁ@%#gﬁ%heeﬁgﬁﬁgg%ﬁﬁgég%f%%i wer e

col | ect ed amdintagrrdettlp@feaDita avcausmon vaypafamsd rpdudassleny-®@peslyny, 70% . 1H
NMVR (400 MgawaRC13) 6 ppm 2.51 (s, 3 H), 3.46 (s, 3 H), 3.78 (t, J=4.6 Hz,
2 H), 3.86 - 4.06 (m 8 H), 4.55 (dd, J=4.9, 4.4 Hz, 2 H), 6.08 (d, J=5.5
He, 1 HY 6.96 (d, J=8.8 Hz, 1 H), 7.92 (dd, J=8.6, 252.3 Hz, 1 H), 7.97
(d, J=5.5 Hus Hroi’@dureSfOSEdMethééz ng'ﬂzresdluﬂﬂ)n maW@pectra (Time of thht TOF

2011/ 05134 /E 2010/ 066 e repared
Lo e L oA e aEp Y atedyirenzaty B G PORRND BoliE fisRth

Exanpl e Bl7by &Pnmpgaifrati B t0f756cmmsuTimb pillary needle voltage was 2.5 kV for

346- (et hoxy, 4-

mor phol i ny1) - &R¥é%zo ?X%S%Pﬂ é%ﬁﬁgnxkﬁ%8%¥¥ﬁtgP%% eapga%a“mS%P\]&r

i nt er meldi at@ﬂGnOSl@CﬂﬂﬂdtHe@%Ve 19351@@101111@0%SnLeuﬁl%q-E@l@pbalmer\w the ptardargt| ash

col um chr oBLiead-aRBY fdrhd loeRmads MIBRltidhi on of amoni a in nmethanol in
di chl oronet hane 0/ 100 to 2/98) yielded conpound 17 as a white solid 10

(75% . 1H NMR (400 MHz, DMBO-d6) 6 ppm 1.21 (t, J=7.1 Hz, 3 H), 2.45 (s, 3
H, 3.60 (qMS\Fchd'dlui'éZf,or 2CHYethddyD, 4, BdandI&=T.oly-rdboMitiblz mads dﬂ)ectra%(sﬁi&le( br. t,

1 h 610 pirrisg S de ) weke bt gy Fode gnihcionimpe bign 2701
J=2.1 Hi?) ]pqﬂ)tlvem@g&mrrpd)@S Byscatmn@o'%wratlio@mo b900wonpolhe cargllary needle
346- (2- net h&Bﬁég@w’!FB i PBPWY\% 1ﬁn19¥‘c'idndrh5‘d'él-ﬂhe Lone voltage was 20 V, 25 V or 20

a—

nmet hy1- 8- (4 no I nyl) dazo | pyri dazi ne 0- Frominternediate
26 and i nt eYr dtos nggativedprzatiopmaode thpeonesp ltagqwasd® Vowave i rradi ati on.

Fl ash col um chronatography (S|I|ca et hyl acetate in dichloronethane 20
0/100 to 5 q) ield d q 18 as a white solid (82% . 1H NWR (400
MHz, CDC13) 2.51 (s, 3 H, 3.32 (s, 3 H, 3.90 - 4.01

(m 8 IéDS 4&’3@-ré$1ut1’25n|ﬁ)a,ss 6pe&8ra ((singlﬂ: qbddrufol M S Ddictetteh) Geretachuikta] inl H) , 7 93
(dd, J= po%lti?(fe)ﬁ%gat;ve@lodez b97sca(n(i1ﬂn Jirema 0b%o léod_ﬁmas Tﬁg ca(pqllargr n%ecﬁe '
voltage was 1.0 kV and the fragmentor voltage was 70V for both positive and negative

ionization modes.

30  Method I
In addition to the general procedure: Reversed phase HPLC was carried out on a
Sunfire-C18 column (2.5 um, 2.1 x 30 mm) from Waters, with a flow rate of 1.0
ml/min, at 60 °C. The gradient conditions used are: 95% A (0.5 g/L ammonium acetate
solution + 5% of acetonitrile), 5% B (acetonitrile or or acetonitrile/methanol 1/1), to

35  100% B and equilibrated to initial conditions up to 7 or 9 minutes run. Injection volume
2 uL.



WO 2011/ 051342PCT/ EP2010/ 066264 - 106 - Exanple B19 Preparation of
conpound 19: 2-net hyl - 8- (4-norpholinyl)-3-[6-(4-norpholinyl)-3-

pyri di nylweizmudszapl, 2- bl pyridazine 1:DN\ N 1 YN NOPErmreomwiessedi at e
26 and conmercially avail able 145-(4, 4-%65-tetranet hyl -

5[ 1, 3, 2] di oxabor ol an-2-y1)-pyridin-2-yl]norpholine. Flash col um

chromat ography (silica; ethyl acetate in heptanes 0/100 to 40/60) and fl ash
col um chromat ography (silica; ethyl acetate and dichl oronethane in heptane
fromO0/0/100 to 20/80/0) yielded conmpound 19 as a white solid (69%. 1H NWR
(400 MHz, Q@etay 26 ppm 2.51 (s, 3 H), 3.58 (dd, J=5.1, 4.6 Hz, 4 H), 3.85

dd, J=5.1, 1
g 78 (3 Ié14ad@1tf6|¥1 tQ ﬂle"&ener% gécﬁﬁre Pgeversgd ‘;Z?biase @H&% w8 garrléd'éut(%ntﬂi - |5_|)HZ

1 H), 8. 43 kdipsg waéi 01@%3 Esaa%ph @3%2@11) from 7 Pfgﬂébtawa&h. adfiewfate 8hb8und 20:
3- [ 6- (2- methpxyiat yd0) C3TRY kiadidhy ddmdidmtubylar8- 4% A (0.5 g/L ammonium acetate

L b RSl G R OB CEon of OB S IBE L o0, sy

col utm chr oy, oyt @9layB 4reli dgudebyatdd M inolalitomliticofs varorGoir & minuetrdkmanol i n

di chl or onet t0,4/ 96) and precipitation fromdiisopropyl ether
yi el ded conp Irlll d}?g%ﬂ%e ]\f/t/m te solid (45%. 1H NMR (400 MHz, CDC13) 6 ppm
H)

26620(53 73,16 (t, J=6.6 Hz, 2 H), 3.41 (s, 3 H), 3.86 (t, J=6.7
e 2 H. 7Mgfh0gq J=4.9 Hz, 1 H), 7.41 (d, J=8.1 Hz, 1 H), 8.02 (dd,
€d8 } 6102 qiladgqujl to gle%n%r&fipr\?c%h@e @Ve@ewkkase\%@i% WgS cai]rrlgd 8ut|_oizn anl H, 8.83

ggllgO[Sé3?gm5/scEpﬁl@wl/8%ﬁﬂﬁrﬂ(35 e 2-1 B@@ﬁ)ﬁﬁﬂhgll@?@ﬂ%&lﬂmr@é of onpound
|
o hory TS 5 B T RuGpilie o TR 08 A 10 5 etk apmonimy g
i nt er redi at&cB8: soGdmait ﬁ%rasetomﬁﬁleb‘;,S"/&B (peatonitriley, w086 BiinSddinatuitasnkep®l ash
col umm chr %&g@%ﬁ Y Q@d ‘%duefl 'rat%a'fby -tgﬁgs@&lﬁoﬂs%g%n%ﬁm?es% mﬁ?o%&@@’ 0) and

pr eci pltatlon rom oun as a iIte solid
(44% . PH chzlgmmolwwmwso(jes) 6 ppm 2. 55 (s 3 H, 3.34 (s, 3H, 3.72
(br t, J=4.6 Hz, 2H) 448(brtJ46Hz 2 H, 7.05 (d, J=8.7 Hz, 1 H)
7.70 (d, J =4.6 Hz, 8.09 (dd, J=8.7, 2.3 Hz, 1 H), 8.33 (dd, J=4.686,
1.7 He, el 9(d J=2.0 Hz, 1 10H), 8.63 (d, J=4.6 Hz, 1 H), 8.82 (dd,
J=4. 6, 1 7 HﬂZa,ddﬂlol-ﬂ)to tl@@ﬁaiaepﬁzélcalre H’te@plaécaphaa;l [H*L(Cwmpcmrieu @utan a BEH-

3-[6-(2-net 1 h
pyE i d|( nyg;a_d?fn)%(g 0@1)27 Lbfﬁl %ﬂ : gta)‘rzr]%fnﬁ dr 8%%% Bvrlt;h g Saratte 0f 0.8 mL/min, at 60

°C. The gradlent conditions used are: 95% A (0.5 g/l ammonium acetate solution + 5%
acetonitrile), 5% B (mixture of acetonitrile / methanol, 1/1), to 20% A, 80 % B, then to
100% B and equilibrated to initial conditions up to 5 or 7 minutes run. Injection

volume 0.5 pL.

25  Method 5
In addition to the general procedure: Reversed phase UPLC was carried out on a BEH-
C18 column (1.7 um, 2.1 x 50 mm) from Waters, with a flow rate of 1.0 mL/min, at
50°C. The gradient conditions used are: 95% A (0.5 g/ ammonium acetate solution +
5% acetonitrile), 5% B (acetonitrile), to 40% A, 60 % B, then to 5% A, 95% B and

30  equilibrated to initial conditions up to 5, 7, or 9 minutes run. Injection volume 0.5 pL.



15Hydrochloric acid (38.16 nL, 2M solution in diethyl ether) was added to a
sol ution of conpound 21(19.7 g, 54.51 mmol ) in a m xture of diethylether
(220 m.) wocodiosidser onet hane (600 ni). The m xture was PCImPRE0At62690M
tenperature for 2.5 h and then concentr@ved in vacuo. Diethyl ether was
then added, and the solid was filtered, washed with diethyl ether and dried
overnight in vacuo, to yield conpound 2la (20.94 20 g, 91% as an orange
solid. 1H NWR (500 Mz, DVsO-d6) 6 ppm 2.57 (s, 3 H), 3.33 (s, 3 H, 3.67 -
3.76 (m 2 H, 4.42 - 4.51 (m 2 H), 7.07 (d, J=8.7 Hz, 1 H), 7.94 (d,
J=4.6 Hz, 1Me)od& 09 (dd, J=8.5, 2.5 Hz, 1 H), 8.50 (d, J=2.3 Hz, 1 H),
8.77 (d, I Adltn tdttd en&‘aﬁﬁroce(ﬁngq{e(vgﬂse@ ffgse IﬁJL(lgwas Sardidd &ﬁ'ﬂonza IIB'%H-

2011/ 051342PCT Epzololc% rpl e Preparafion of conpound
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di chl or onet dvadaio@s 1P € 7.6 MhSHBY nan dhjeaioanstunph@selHPLC (0. 1% sol ut| on of
ammoni um f or mat e/ ammoni um hydr oxi de buffer pH 9 and acetonitrile 80/20 to
0/ 100) yi el ded conmpound 22 as a white solid (14%. 1H NWVR (400 MHz, CDC13)
6 ppm 0. 92 A. Breparatien ofthgfintermegtes1. 13 (m 2 H), 2.05 - 2.16 (m 1 H), 3.13

(t, J=6.7 Hzyandolbl] 3.39 10 (s, 3H) 3.83 (t, J=6.7 Hz, 2 H), 3.88 - 4.05
(m 8 6—05‘—?9(7;1* J=8 1 He, 1.H, 7.96 (d, J=5.8
1 : < ylaming

, J=5.8 1 H) 37 (d,
Hz, 0 gPreparation ofjnigrmediated : d -CIgrog 1 H). Exanple
B23 15Preparati of corrpound 23
3-[ 6- (2- net hoxy NH:3- pyri di ny1] - 2, 6- di met hy1- 8- (4-
nmor phol i ny1) -i mj o[ 1, 2- bl pyri dazi ne Frominternedi ate 28 and
i nternedi at ecpT. nditions: 150 C, 15 mn, mcrowave irradi ation. Flash

col um chr omat agr 7Dhy (silica; 7 Msolution of ammonja i.n nethanal in
di chl or omet BRRENe( 1MLt 945 wgeDares added isestsrraswsngppion of S rplaseipytidarinof 20

glmrlrggl) um f f’%@ﬁhﬁﬂ@m'lﬂm h!mddsp)sh@l@damfh trog biic%rmdteﬁgspcgw(sgg B8R/ 20 t1 g)
ie e whi t
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3.84 (t, J=BheTfilkate WasHilut@l 8fh ethgl @Ftafmanddwadhed 5it09 shlirated blutich @4 ( d,

J=8.1 Hz : 2 WO
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24: 3-[6-( 213th%>69er11)dr@d@lﬂz&mmﬂl}ergi uddherselrgnts guaparated in vacuo to

p%{ L?kg)él;t}ggﬂgﬁﬁ?eg%%g%g@l PY4 56l 264'“/@ as a br6WAR %l‘l({:‘@vﬁfcﬂﬁ&eus%%&i %%g@i;?e D H ash

| | 1 TI | |

col um chr owﬁle%ﬁaﬂmpvef)w@a L&\q% %é?LWHH 0 éi%‘r‘ﬁ gngtho h -hanol in

di chl oronet hane 0/ 100 to 2/98) and flash col unm chromatography (silica; 7 M

sol uti of cammoni,a i n nmet hanol in dichloronethane 0/100 to 5/95) and

pr eci pi ati%zﬁaﬂfﬁ%%a—dl i sopropyl et her y| eI ded conpound 24 as a yellow solid
(29% R 4rBiien dfHir RAE®)2: 6-(lpion Rrifhs ahas ), 3.16 (t,
J=6. : 341(s 3H) 387(t366Hz,2H) 712(s 1 H,
740(d JslgHzZ] 8.02 (dd. J=8.1 2.3 1 H, 8.06 (d, J=6.1 Hz,
2 H, 8.81 (d, 1Hz 2 H, 893 (d, J=1.7

HZ1

Hz, 1 H). Exanple B25
15Pr eparation of Jco und 25:

3-[6-(2-ethoxy Yif)'-3-pyridinyl]-2-nmethyl-8-(4-

mor phol i ny1) -Ci dago[ 1, 2- bl pyri dazi ne

Morpholine (8.37 ml, 95.9 mmol) was added to a stirred solution of intermediate 1 (2
g, 9.6 mmol) in acetonitrile (5 ml). The mixture was stirred at 80 °C for 16 h., then
diluted with dichloromethane and washed with a saturated solution of sodium hydrogen

25  carbonate. The organic layer was separated, dried (Na,SQOy), filtered and the solvents
evaporated in vacuo. The crude product was purified by flash column chromatography
(silica, methanol in dichloromethane 0/100 to 30/70). The desired fractions were
collected and concentrated in vacuo to yield intermediate 2 (1.98 g, 92%) as a pale
brown solid. LCMS: 215 [M+H]"; R;: 0.56 min (method 5).



0..---.., NN 1Y N A 60% di spersion of sodium hydride in mneral oils (0.2
g, 5 mol) was added portionwise to a stirred solution of internediate 38
(0.2 g, OW620mwmsh342i n et hanol (8 ml). The m xture was strcrmedoiatecke C for
16h. in a sealed tube and then poured omBo 20 water and extracted with

di chl oronet hane. The organic | ayer was separated, dried (Na2SO4), filtered
and the solvents evaporated in vacuo . The crude product was purified by
flash col umm chromat ography (silica; 7 Msolution of anmonia in nmethanol in
di chl oronet hane 0/ 100 to 1/99). The desired fractions were collected and
concentrated in vacuo to yield conpound 25 (0.042 g, 18% as a white solid.
251H NMR (500, A3DIVBOd6) 6 ppml 10 (t J=6.9 Hz, 3 H, 2.44 (s, 3 H),

3.02 (t, J= 2 46 (¢ , W2 (M 6 H.
3.97 (dd, 24 germodipge 3. : gthy 1 J=8.1 Hz,
1H, 7.99 &]gdmdaizr& alad 82br3nddz6 cHlohD—JZ n&tlﬁﬂ 11(11‘itiazd[:l52 Bhﬁlldazlnd'b 8 74 (d,
J=1.7 Hz, . cIWO 2011/ 051342PCT/ EP2010/ 066264 - 1 0 - The follow ng

conmpound vvas zg@rﬁﬁd from% i cated precursors accordl ng to aprotocol
anal ogous to anpl e eparation of conpound 26:
3-[2-(2- rretho p - 2-nmet hyl- 8- (4-

nor phol i nyl) i m'\&azo[l 2- §| pyF\'l dazine ON M N 1 No / Frominternedi ate

40 ﬁnd sSodi Amirethokinte medizte i (205U gn1 Tht ommil pgrdaghtiyrod itdned@6.4enlh9$9.4cet at e
[ 0 101H
o (5o A ot L AR R AN SRR T
3 H, 3.83 tptroomi@nlserﬂzre Qleﬂ)yletsers’sa&adde and(the sglidformed as filfered off @dhy

H, 7.54 (dgashdd itk fudkhet d‘@hyléth@ Thé <84 “RY susﬁendea it sat@raf? othtiodoT- 8 HZ 1
H, 8.64 ( 15Pr ep ,@;atlon ?f co gund 27:
P

Hz

2- met hy1- 8- ioai%wah%%twﬁ@xyaf@gm@t4@%9@?&?“2111@ cqyganic layer was dried
4hy1)-3¥p¥8®gbﬁablﬁ&a%@a%gﬂ%s&hbhpyvqﬂ@aemezw@?bthd%nkhIMb&ﬂ%Z?a%Bangn1on
char coa e to suspe 1 ONn,;.o I Nt nedi-at e ,
0. 65 ol RO mNSHET s RO et ErRoBBB7G I Mok R RieRsil e (10 v
The mi xt ur efra/valsnsvvlerercwéle@tt:dslﬁi@nfcmtmed\m vaneb tomeddrimeemwi%qo&(l%tﬁgum on 20
h | 0 dded. Th
charcoal (0 ﬁ)wam@e @argomm/i@ L& c(f% SIéﬁhBro-%-rgﬁhm%te adde e

m xture was stirred rt er ed. t hrough a

pad of di at&rue&ains H@éﬁrbfoaﬁcﬁ @lﬁemﬂmqﬂza}tlémwﬁe[én% b loyedazipe. alsfeNThe crude
pr oduct] swasregiikdstoed; Poida mqu %Onl%t hapeniandd @EBE M tquiet2r7; F3Rel or gani ¢

:ﬁysgc\lljvgs %ﬁ@a@’f{ﬁﬂ B gz}gé{u%? Oﬁcli)s,) filtered and the sol vents evaporat ed

Example A4
Preparation of intermediate 4: 8-Bromo-6-cloro-2-cyclopropyl-imidazo[1.2-

20  b]pyridazine
Br

Z=N
<
Cl N
A mixture of intermediate 1 (5 g, 24 mmol) and 2-bromo-1-cyclopropyl-ethanone

(15.25 g, 93.6 mmol) (obtained by a procedure similar to those described in Gaudry,
M.; Marquet, A. Organic Syntheses 1976, 55) was stirred at 80 °C for 16 h. The crude
product was suspended in dichloromethane and washed with a saturated solution of

25  sodium hydrogen carbonate. The organic layer was separated, dried (Na,SOy), filtered
and the solvents evaporated in vacuo. The crude product was purified by flash column
chromatography (silica; dichloromethane in heptane 40/60 to 100/0). The desired
fractions were collected and concentrated in vacuo to yield intermediate 4 (4.95 g,
76%) as a black solid. CoH7BrCIN; requires 271; Found 272 [M+H]". Ri: 2.05 min

30  (method 5).



25purified by flash colum chromat ography (silica; ethyl acetate in heptane
30/70 to 100/0). The desired fractions were collected and evaporated to

yi el d compownd/i&734¢0. 21 g, 86% as a white solid. 1H NVRC{A®R01Me&6264DCL3) 6
ppm1.83 - 2.06 (m 4 H), 2.54 (s, 3 H-692.94 - 3.10 (m 1 H, 3.51 - 3.65
(m 2 H, 3.87 - 4.03 (m 8 H), 4.07 - W 2011/ 051342PCT/ EP2010/ 066264
-111- 4.19 (m 2 H), 6.10 (d, J=5.8 Hz, 1 H, 7.32 (d, J=8.1 Hz, 1 H),

7.99 (d, J=5.5 Hz, 1 H), 8.02 (dd, J=8.2, 2.2 Hz, 1 H), 8.80 (d, J=2.1 Hz,

1 H. Exanple B28 5Preparation of conmpound 28:

3- (6- et hy1-Bxanynl¢ diSny1) - 2- met hyl - 8- (4- nor phol i ny1) -

| m dazol L. Zeabinifbflgzheme SN MU AORGRANd A iin: B LA 0Rnd rrtS O)
was added to a suspen5| on of internediate 38 : g, /.62 mMmol) In a

m xture of HameAiehlorogimidazo d@(ﬂﬁiﬁmgcetate (90 ml). The m xture was

hydr ogenat ed ;it)q%ipherl C pre Sure) at roomtenperature for 16 h. and

10t hen filtered-sthrough a p f_Nli at omaceous earth. The filtrate was
concentrated in vacu é?}oduct was purified by flash col um
chromat ogr apk ca; ate in dichloronethane 0/ 100 to 100/ 0) .

The d d, f d d
T et vadA SDAEHE SRR oF s Honr oA SRR BT B aP i doateg Ehe’s
27% as 5a whbpwiss 0o aeblut‘l(bih ONRtGrBRaiavel (2DN/@OIHB)mﬁolpmth&ib12ﬂ)1¢ﬂ) THe-? 7 &2

3 97’ ( 3 d44 Jr§1§(11br§ vx?s gtuﬁzcg & A}Ieﬁbn t]eér%ggat%’fm% Eoéﬂﬁzc%ggﬁﬁo IrogmjtiéinraE% e
1 H), 7.99 thamixtgesgwas poural ¢pto amirjure gf ige/ pater gabetgykaectate vas adgled. 3Tl(ed
J=1.7 Hz, lypBhurcRea3MRLifcBE adcﬁ%’ﬁ §p@§a%&ﬂaféﬁ s8futi6 R BPSYHAEn 2&ibonate. The

3-[6-(3-rrethox rreth Ibu ]1-2- hy 1-

8- (4- mor phot'8 ﬁfaypwa %E‘ff maﬂfﬁfi gk]? dw[&p%@, Ritqred ap Hiconpet hane
(0.016 1m:) s(bl\ﬂegtmbdraMSn a@td@dTh@cradspﬂoﬁnadw&t@mﬁ‘&idm dpkn zblnenn( 0. 337dg
5.17 nmo i,nh dry N I. et stirred at
50 C for soriahnhy ST oot B Bt SRS o

t enper at ur e2/996Th¢ desaited iﬁmeitldn}sl wirk ankecfd@l d@ondentdted48 vammwolt) ywdd added and
the m xtur r tion of

i nt er medi aﬁg%e?ﬂt%%qq 5? gé@%%%g}?g rﬁ%{fbrl}g f%?o rkghrl?l&n?? %/as added

dr opwi se andpymdazife rgebfﬂﬁ@ %@hlplfOeanlé@Z%tﬂé mrdazms h. The excess zinc was
al l onedisto settle for 1 h and the supernatant liquid was transferred via
cannula to S segog% flask charged with internediate 35 (0.21 g, 0.64
30mmol ) an (triphenyl phosphi ne) pal | adi um (0) (0.015 g, 0.013

mol ) . The PiédEar20dild 054 2REE/6ERAT 006 @6 L2 -methl/2 imidarof{l 2rfpwadazaici rred at
55 C for 16 h. uhder nitrogen, and then a saturated solution of anmonium
chloride was added. \The m xture was extracted with ethyl acetate and the
organi c |ayer ated, dried (Na2S®™4), filtered and the solvents
evapor at ed Icﬂ The cr ude product was purified by flash colum

chr omat ogr a ( |Iica 5 nethanol in dichloronethane 0/100 to 2/98). The
desired fr adydréntéc aeid €.t o1l @24 suncdhwasedisd e p selation of iptermpdinaddari/ 309

(0 071 g, 21%&ure %&"6"215&1(16&)02%%%@1%%[162 B 1&az%§e 4 8-Brolo- 64:11%3002_ 24011

9
( m 8 30 em ywmdazoléfq ZEP]PJE’ldaimPi)(gl % ‘@é mpol)pag. S@glﬂ‘(%l IOQIdﬂﬂFB 23298t dd,
J=8.1, 1.6 ihighol)linkkctorfitrd8 (10hml) Fhe mbxttiz, wds dtlired &t 7€) (for 36 min link)scaltd

tube, under microwave irradiation and then poured onto a 10% w/w solution of sodium

carbonate. The mixture was diluted with dichloromethane and washed with a 10%
solution of sodium thiosulfite. The organic layer was separated, dried (Na,SOy), filtered

25  and the solvents evaporated in vacuo. The crude product was purified by flash column
chromatography (silica; ethyl acetate in heptane 0/100 to 50/50). The desired fractions
were collected and concentrated in vacuo to yield intermediate 6 (1.25 g, 86%) as a
light brown solid. LCMS: 294 [M+H]"; R¢: 1.52 min (method 5).



Exanpl e B30 Preparation of conmpound 30:

2- et hyl - 8- (4- nor phol i nyl) - 3-[ 6- (1- pi perazi nyl) - 3-

pyri di nylwei2mszapl, 2- bl pyri dazi ne N NH Piperazi neprC4/m2019/066244 4 ol )
was added to a stirred solution of interoediate 35 (2.7 15g, 6.80 nmol) in
acetonitrile (24 nl). The m xture was stirred at 120 Cfor 1 d. in a sealed
tube and then diluted with dichloronethane and washed with water. The
organi c | ayer was separated, dried (Na2SO4), filtered and the solvents
evaporated in vacuo . The crude product was purified by col um

chr omat ogr appempleAl7i ca; 7 M sol ution of anmonia in nmethanol in

di chl or onet hape. Q100 tAnahid)7: 6 XNBoles il AR AGHhORS 4RI R00q0L! ected and

concentrate N_vacuo and the crude product was precipitated 1rom

di i sopr opyl2laydazingg yi el d conpound 30 (1.64 g, 39% as a pale yellow
solid. 1H NMR MHz, CDC13) 6 ppm1.75 (s, 1 H), 2.51 (s, 3 H, 3.01
(br. t, J=5.1 , J4 H, 3.59 (dd, J=5.3, 4.9 Hz, 4 H, 3.83 - 4.07 (m 8
H, 6.06 (d, J=N8 Hz, 1 H), 6.78 (d, J=9.0 Hz, 1 H), 7.83 (dd, J=8.9, 2.4
Hz, 1 H, 7.97 &=5.5 Hz, 1 H), 8.41 (d, J=2.3 Hz, 1 25H). The follow ng
conpound was p ep re romthe indicated precursors according to a protocol
anal ogous tqy d of B30. V\D 2011/ 051342PCT/ EP2010/ 066264 - 113 -

Exanpl e B31 ~Preparation of compou
2- met hyl - 348ohokse $ht mhyHh2 @n}gsl,)r\iv%ﬁ Wp(} tega gtirred solution of intermediate 3 (a

pyri ﬂ' lnysl) 702@&11}@{1& ,oF-6tY- @ﬁﬁhbﬁﬁzlrﬂ@thyll\ihhl&azb i\lb]pyﬁdﬁ/liﬁéé ax}i@gibﬁdh@f%e 37 and
mor phol i ne. a m. chr SO on of ammoni a
in ﬁet hanol © hilq{o'@smﬁ'@ﬁﬁ]é'r E%P%G%pf%) mﬂﬂoeocziméil]vytl on from
di et hyl et h(hrsoyno@pkéﬁdrlammaQMnﬂDZa&nml))]mangenmllel(dO (B0 %he nivktupe was 300 C
d t 55 dd
I e e S L T R L W
7.64 (d, J=s#tgateg solatieq) of aznmm@auchlqrﬂk ghe oreBniedayet wy sergraed, deicd J=6. 1 Hz
2 H) 81045 E(i\glgS(‘iﬁzﬁQerEg andlth'é)solvgn‘égval&@%d gﬂﬂfl'ch Hohe huddpro&uBdvabd, J=6. 4

Hz, aration of npound 32:

2. r’ret hyI 3- tF@r@tfd N@Mq:t@y]ﬁ&es t03y1 rlptﬁ'mﬂ]atg7@4§ 4 ¢, 99 %) as a pale brown

mor phol i ny 19odidM.ORERPR33 PVBH)Y R, 0882 Atn (rkdhdd 5)Y N 15A 2M sol uti on of

i sopropyl magnesi um chloride in tetrahydrofuran (0.758, 1.52) was added to a
stirred solution of internediate 35 (0.25 g, 0.76 mml) and [1, 3-

bi s(di phenyTlphfodpwingoheropdiaes diechpropared Gkl the Inldjcafad. [@&uirgprs QecOBBngrtwd ) i n

t et r ahydr of { QL. The mixture was allowed to warmto room
terrpera?ureﬁjré@g? a%{?g)) ?%t len stirred for a further 2h. A 10% sol ution of

ammoni um chl ori de
Example A8
Preparation of intermediate 8: 6-Chloro-2-cyclopropyl-8-morpholin-4-vyl-imidazo[1,2-

blpyridazine
@]

L/

N

=N
L1
Cl N
20  From intermediate 4. Flash column chromatography (silica; ethyl acetate in heptane

30/70) yiclded intermediate 8 as a white solid (81%). LCMS: 279 [M+H]"; R: 2.60
min (method 4).




20 solution was added and the m xture was extracted w th dichl oronet hane.
The organic | ayer was separated, dried (Na2SO4), filtered and the sol vents
evapor at esoiznivscise . The crude product was purified bypCirapboioobazem
chromat ography (silica; 7 Msolution of7ammonia in nmethanol in

di chl oronet hane 0/ 100 to 2/98). The | ess pure fractions were evaporated in
vacuo and the residue purified again by flash columm chromat ography
25(silica, ethyl acetate in heptane 20/80 to 60/40). The desired fractions
wer e conbi ned and concentrated in vacuo to yield conpound 32 (0.116 g,

45% . 1H NNExamid@AQHz, CDC13) 6 ppm 1.36 (d, J=6.9 Hz, 6 H), 2.54 (s, 3 H),

3.13 (spt, E;réﬁargtlé_t?of 1§1teh|}1€d1§te@56 Cl‘ﬂorg78 ﬁf@mlﬁ)hhu Vl@nggaz%‘ﬁ} 2‘}71"[%71‘@,8,%6 1 H)
7.32 (d, J=8.1 Hg, .5 Hz,

1 H, 879 (d J—g 1 HZ 1 H) V\D 2011/ 051342PCT/ EP2010/ 066264 - 114 -

Exanple B33 P ration of conmpound 33:

3-(6-cycl opropyl; 3-pyridinyl)-2-nmethyl - 8- (4-

nor phol i ny1) - i 1,2-blpyridazine ON N NM 11 N Palladium (Ill) acetate
(0.031 g, 0.14 )ywas added to a stirred solution of 5 internedi ate
35(0.3 g, 0.91 mwol ), cyclopropyl boronic acid (0.117 g, 1.37 mvl), 2-

di cycl ohex nd

pot assi um yltogﬁﬁat e 5 ite 5%-6@3%&%%’%@@%1?132%%%0&% @]&?ﬁaiﬁpﬁdﬁe was
stirred at 9%6 glplorp- @nlmeb ARy zingh OPGA GRIIH CthFQIQ@ﬁgféﬁ@Y tsHisd- di | ut ed
wi th di chl adietiBiohasiganaNgiclies MedrmbdilteBaLs pald el 83 @ovayer was

separated, dried (Na2SO4), filtered and the solvents 10 evaporated in
vacuo. The crude product was purified by flash colum chronatography
(silica; et@y@gﬂeﬂﬂ tein heptane 20/ 80 to 100/0). The desired fractions
were col | ecged ¢ v a ¢ if urated
with diisopropy < oITpoU ( T4, o it e
solid. 1H NM@E(L@ZDLM—IZ, CDClS) 6 ppm1.oo - 1.06 (m 2 H), 1,06 - 1.12 (m
2 H, 2.06 - 2. (n1 1H, 2.51 (s, 3 H, 3.90 15- 4.00 (m 8 H, 6.08 (d,
J=5.8 Hz, 1 H 26 (d, J=7.5 Hz, 4 H, 7.89 (dd, J=8.1, 2.0 Hz, 1 H,
7.97 (d, J=5.5 . 1 H, 8.69 (d, J=2.3 Hz, 1 H). Exanple B34

Preparation of npyy und 34:

3-[6- [(3R) 3- Xy 1-pyrrolidinyl]-3-pyridinyl]-2-

20nmet hyl - > Lphd?rnyl)-lnldazo[l 2-bl pyridazine ONNM.O 110 NNNA
m xture of i termediate 35 (0.2 g, 0.61 mol), (R - é+)-3-pyrro|idino| (0.21
g, 2. 43 0mroh ymiatee of inseyprediate (A g fi26eninol) 288 nrethyl Ordmoassiete) OWdamlst i r r ed
at 120 C 105 7 ulinol T REmEhtiot (25 WAS walk Lk &cheish R dh.CY QIORENARSo ARC

extracted wth a saturated solution of amoni um chlori d he organic |ayer

was separ at&@diagen.ekhevpyen yvas dilpted walh varer o @‘HéCt%‘bW\%téﬁiﬂ“éﬂ(E%lﬁ@ﬁa? ed in

vacuo. The mwigarﬁé QEYEvayeepalit @S e tvRebd With Bitificadyied a&sa)n) Glt@remahdam
sodiumtert- X|de

091 nmol )
and |odoneﬁW‘W8 Cﬁa@¥%mﬂfnV%h@GT@h3$?DR%W8ééﬁHéWW? ngk ﬂ# mﬂas stirred
at roonst emmmau)gmphy)(sﬂi@ A M selhgon ol dnrhexliavin hietlﬂnchh(oiumhﬁ'oimaﬁmnand washed
with water. n ); and
the solven: ST@@taooi/G? ‘rg h?s%gg ﬁ%&orﬁ%@%%ﬁe‘éte&idinh NP&Q& in v%(!ru:o}t%%ﬂ})
col um chr dmragadsaingﬂ((@ﬁw 8a29%MD 2011/ 051342PCT/ EP2010/ 066264 - 115 -
dlchloronethane) The desired fractions were collected and concentrated in
vacuo to yleld ?und 34 (0.091 g, 30%9 as a white solid. 1H NWR (500
VHz, CDC13) 08 - 2224 (m 2 H, 2.50 (s, 3 H, 3.38 (s, 3 H, 3.59
(dd, J=R). 5, Plop&atibin oﬁntd)mecﬁat@lll 6-&hldro{¥inethyHR,pydd4-v1-8niQ8zd[M2- 8 H), 4.08

- 4.14 (m 6.04 (d, J=5.5 Hz, 1 H), 56.51 (d, J=8.7 Hz, 1 H), 7.78
(dd, J:8.7,é-§5l'%d42|?~1 H, 7.95 (d, J=5.5 Hz, 1 H), 8.37 (d,
|

=

\

= N

N2

Cl N
Tetrakis(triphenylphosphine)palladium (0) (0.114 g, 0.10 mmol) was added to a stirred
solution of intermediate 3 (a mixture 70/30 of 6,8-dichloro-2-methyl-imidazo|[1,2-



J=2.3 Hz, 1 H). Exanple B35 Preparati on of conmpound 35:

2- et hyl -3-[ 1- (2- et hyl propyl) -/ H pyrazol -4-y1] -8-(4-

10nor pholwoydjr/ism4dazol 1, 2- bl pyridazine 0 \-( PCT/EP2010/066264

Tetraki s(tri phenyl phosphi ne) pal | adi um(0)72¢0. 017 g, 0.015 mmol) was added to
a stirred solution of internediate 26 (0.2 g, 0.58 mml) and
1-isobutyl-4-(4,4,5, 5-tetranethyl 1, 3, 2-di oxaborol an-2-y1)-/H pyrazole (0.18
g, 0.73 mmol) in a mxture of 1,4-dioxane (8 m) and a saturated sol ution
of sodium carbonate (2 nl). The m xture was stirred at 15140 C for 20 mn.
in a seal edblpyiidazinecied Sahromogfenhlotpdercthyilamadeacld ,3-plpadileting f0.4B18.0mi xt ur e

filt ~ 13N it & | ut ed
was filterednd n@[a‘i’ﬂdglhpﬁ éﬂgé}'co{r;gacétj%&& &{%e%a T)E] angli Ttﬁ'f@o?'l ALdigkdeqh! ute

wi th dichloro ane an e organi c |ayer was

separ at ed, '@bjaad aErEatesolutiqny qfép@ama%bqq%e @dnloe‘fhesm@vaﬁmﬁmed # NAcuo.
The crude PYORUeH Wasa Rulet friicuiddyr hitraséh 4l tHemfik&re@ Mabeg! apiof( Sil i ca;

t hyl t di chl 0/ 040 Th d t
wera cobt el AR S GHLE T A Bt Sbs B F@Pa?n&%m%&ﬁ %%t%fc?%i "7
% as a whidaarstol salutidi-b MRS 60bdtdte. TEDGL NI Glappmv®. SFaredd, diied. 6 Hz, 6 H),

3272 b, A0, Berpd g i ehS oydhheg i Bys. thetfyddiofudhes® 20 (0,
1 H, 8.17 putfied byfcolups qtvemprisigraphy ﬁgh@aoﬁtbdhmgatml@ptﬁné@éw@do fS%HDt he

i ndi cat ed PTRCANRON Fa@fonQWakd&b1i-Bred aRd @éﬁ%ﬁﬂrat@di‘?rl %%'%o {ieldtiadrnRliRsS. VO
2011/ 051342PCT/ EP2 6 aratlon of conpound

S0 50 T Sk TRy Oy & CA2Bs DT S "}’7 Binbnspad 5 g

nor phol i nyl1) -i m dazo[ 1, 2- bl pyri dazi ne T "' NNN 1 O From

i nt er nedi at.g_32.,.and i.n di ate 68 F hromato ilica;
75 Mol ut T ioUs Vel PRSRH G retpar %ga%ﬁ? SR E AR B Bt) “ang
pr eci pi t at i putocolamabligbsoiordpll et her yi el ded conpound 36 as a white solid
(57% . 1H NWR (400 MHz, CDC13) 6 ppm?2.61 (s, 3 H, 3.36 (s, 3 H, 3.82 (t,
J=5.4 Hz, 2 H), 3.94 (br. s, 8 H, 4.39 (t, J=5.4 Hz, 2 H), 6.06 (d, J=5.8
Hz, 1 Hp, sbemppleAl2 H), 8.05 (d, J=5.5 Hz, 1 H), 8.24 (s, 1 H. 10 Exanple
B37  Preparpkpadti®f oiarpabigied 2: 6-Chloro-2-cyclopropyl-8-pyridin-4-yl-imidazo[1,2-
3-[1-(2-net gole- 2-i met hyl propyl) -7 H pyrazol -4-yI]-2- methyl- 8- (4-norpho

linyl)-im N bl pyridazine o-----...... N
| Pz
=N
oSN

From intermediate 4. Flash column chromatography (silica; ethyl acetate in
dichloromethane 0/100 to 30/70) yiclded intermediate 12 as a pale yellow solid (52%).
20 LCMS: 271 [M+H]'; R 2.11 min (method 5).

Example A13
Preparation of intermediate 13: 6-Chloro-2-methyl-8-pyridin-3-yl-imidazo[1.,2-
blpyridazine
~N
|
=

2 N

N2

Cl N
25  From intermediate 6 and 3-pyridineboronic acid. Conditions: 140 °C for 15 min under
microwave irradiation. Flash column chromatography (silica; 7 M solution of ammonia
in methanol in dichloromethane 0/100 to 4/96) yielded intermediate 13 as a pale
brown solid (100%).



N O Frominternediate 26 and internedi ate 67. Flash col um chromat ogr aphy
(silica; 15ethyl acetate and dichl oronethane in heptane 0/100/0 to 0/0/100
to 80/ 0/ 28p,20f1dstz4at i on t hrough |solute SCX-2 cartri dgepramdppoeobqii at i on
fromdi ethyl ether yielded conpound 37-g8-a white solid (29%. 1H NWMR (500
MHz, DMSO-d6) 6 ppm1.12 (s, 6 H, 2.50 (s, 3 H, 3.20 (s, 3 H, 3.78 (br
t, J=4.9 Hz, 4 H), 3.96 (br t, J=4.9 Hz, 4 H), 4.23 (s, 2 H), 6.31 (d,
J=5.8 Hz, 1 H, 8.00 (s, 1 H, 816 (d, J=5.8 Hz, 1 H), 8.26 (s, 1 20H).
Exanpl e B38 Preparation of conmpound 38:

2-cycl opropyl-341- ( 2- met hoxy- 2- net hyl propy1) -/ Hoyr azol - 4- y1] - 8- (4- nor pho
linyl)-im dg;ga%#léLAgz;bl pyri dazi ne WO 2011/ 051342PCT/ EP2010/ 066264 - 117
- 10% Pal | adrum on acti vat ed charcoal (0. 284 ) was. added to a mxture of

i nt er nedi at @By qfagtegmedjated 4 : : 0pl.& 1Py

in a mxture rrethanol (6 m ) and tetrahydrofuran (6 nTL) The mxture was
hydr ogenat ed| (atjnospheri c pressure) at roomtenperature for 24 h. and then
filtered through a pad of 5diatonaceous earth and the filtrate was
concentrat ed VRcuo . The crude product was purified by flash col um

chr omat ogr apfty %ca ethyl acetate in heptane 30/70 to 100/0). The
desired frac re collected and concentrated in vacuo to yield
conmpound 38 (0 116 9% as a white solid. 1H NWVR (500 MHz, DVSO d6) 6
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15

Example A15
Preparation of intermediate 15: 2-Methoxy-8-morpholin-4-yl-imidazo[1.2-b]pyridazine

)

N

=N
Etl\lr\/)_ O\

From intermediate 10. Flash column chromatography (7 M solution of ammonia in

methanol in dichloromethane 0/100 to 3/97) yielded intermediate 15 as a pale brown
20 solid (65%).
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Example A16
Preparation of intermediate 16: 2-Cyclopropyl-8-morpholin-4-yl-imidazo[1,2-

blpyridazine
O
)
A
\N _N /

10% Palladium on charcoal (0.391 g) was added to a mixture of intermediate 8 (4.1 g,

14.7 mmol) and triethylamine (4.1 ml, 29.4 mmol) in a mixture of methanol (100 ml)
and tetrahydrofuran (100 ml). The mixture was hydrogenated (atmospheric pressure) at
room temperature for 8 h and then filtered through a pad of diatomaceous earth. The
filtrate was concentrated in vacuo to yield intermediate 16 (3.1 g, 94%). LCMS: 219
[M+H]"; R;: 0.98 min (method 5).

The following intermediates were prepared from the indicated precursors according to a

protocol analogous to A16.

Example A17
Preparation of intermediate 17: 8-Morpholin-4-vyl-imidazo[1.2-b]pyridazine

)

N

From intermediate 9. Precipitation from diisopropylether yielded intermediate 17 as a
pale pink solid (76%).

Example A18

Preparation of intermediate 18: 2-Cyclopropyl-8-pyridin-4-vyl-imidazo[1,2-blpyridazine
N
N

/
=N
> _N- //\ :]
N

From intermediate 12. Flash column chromatography (silica; ethylacetate in heptane
0/100 to 50/50) yielded intermediate 18 as a white solid (50%). LCMS: 237 [M+H];
R¢: 1.83 min (method 5).

No.
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Example A19
Preparation of intermediate 19: 2-Methyl-8-pyridin-3-yl-imidazo[1.2-b]pyridazine

NS
N
From intermediate 13. Flash column chromatography (silica, 7 M solution of ammonia
5  in methanol in dichloromethane 0/100 to 2/98) yielded intermediate 19 as a pale
brown solid (43%). LCMS: 211 [M+H]"; Ri: 1.14 min (method 5).

Example A20
Preparation of intermediate 20: 2-Methyl-8-pyridin-4-yl-imidazo[1.2-b]pyridazine
N
N

Z

NN
Qv

10 10% Palladium on charcoal (1.22 g) was added to a suspension of intermediate 11 (4
g, 16.35 mmol) in a mixture of methanol (400 ml) and dichlorometane (30 ml). The
mixture was hydrogenated (40 psi) at 50 °C for 6 h. and then filtered through a pad of
diatomaceous earth. The filtrate was concentrated in vacuo to yield intermediate 20 (3
g, 86%) as a yellow solid. LCMS: 211 [M+H]'; R: 2.11 min (method 1).

15
Example A21
Preparation of intermediate 21: 2,6-Dimethyl-8-morpholin-4-yl-imidazo[1.2-

blpyridazine
O

(/]

N

Z =N
\N,N\/)_
Tetrakis(triphenylphosphine)palladium (0) (0.457 g, 0.396 mmol) was added to a
20  stirred solution of intermediate 7 (1 g, 3.96 mmol) and methylboronic acid (1.18 g,
19.79 mmol) in a mixture of 1,4-dioxane (12 ml) and a saturated solution of sodium

carbonate (4 ml). The mixture was stirred at 175 °C for 45 min. in a sealed tube under
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nitrogen and under microwave irradiation. The mixture was filtered through a pad of
diatomaceous earth and the filtrate diluted with ethylacetate and washed with water.
The organic layer was separated, dried (Na,SO,), filtered and the solvents evaporated
in vacuo. The crude product was purified by column chromatography (silica; ethyl
acetate in heptane 20/80 to 50/50). The desired fractions were collected and
concentrated in vacuo to yield intermediate 21 (0.364 g, 40%). LCMS: 233 [M+H];
R¢: 1.98 min (method 2).

The following intermediates were prepared from the indicated precursors according to a

protocol analogous to A21.

Example A22
Preparation of intermediate 22: 2.6-Dimethyl-8-pyridin-4-yl-imidazo[1.2-b]pyridazine
N
~N

=

Z =N
\N,N\/)_
From intermediate 11. Flash column chromatography (silica; 7 M solution of

ammonia in methanol in dichloromethane 0/100 to 1.5/98.5) yielded intermediate 22
as a light yellow solid (65%). LCMS: 225 [M+H]"; R: 2.00 min (method 2).

Example A23
Preparation of intermediate 23: 6-Cyclopropyl-2-methyl-8-morpholin-4-vi-

imidazo[1.2-b]pyridazine
)
N
= N

v

Palladium (II) acetate (0.066 g, 0.297 mmol) was added to a stirred solution of
intermediate 7 (0.5 g, 1.98 mmol), cyclopropylboronic acid (0.255 g, 2.97 mmol), 2-

dicyclohexylphosphino-2',6'-dimethoxybiphenyl (0.244 g, 0.594 mmol) and potassium
phosphate (0.84 g, 3.96 mmol) in toluene (10 ml). The mixture was stirred at 150 °C for
45 min. in a sealed tube under nitrogen and under microwave irradiation. The mixture
was diluted with dichloromethane and washed with water. The organic layer was

separated, dried (Na;SQOys), filtered and the solvents evaporated in vacuo. The crude
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product was purified by column chromatography (silica; ethyl acetate in heptane 0/100
to 50/50). The desired fractions were collected and concentrated in vacuo to yield
intermediate 23 (0.434 g, 85%). LCMS: 259 [M+H]; R;: 2.22 min (method 5).

5  The following intermediates were prepared from the indicated precursors according to a
protocol analogous to A23.

Example A24
Preparation of intermediate 24: 6-Cyclopropyl-2-methyl-8-pyridin-4-yl-imidazo[1,2-

10 blpyridazine

From intermediate 11. Flash column chromatography (7 M solution of ammonia in
methanol in dichloromethane 0/100 to 4/96) yiclded intermediate 24 as a light yellow
solid (87%). LCMS: 251 [M+H]"; R¢: 2.20 min (method 5).

15  Example A25
Preparation of intermediate 25: 2-Cyclopropyl-6-methyl-8-morpholin-4-vi-

imidazo[1.2-b]pyridazine
)
N

=N
<

From intermediate 8 and methylboronic acid. Flash column chromatography (silica;

ethyl acetate in dichloromethane 0/100 to 30/70) yielded intermediate 25 as a pale
20  yellow solid (75%).
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Example A26
Preparation of intermediate 26: 3-lodo-2-methyl-8-morpholin-4-yl-imidazo[1.2-

blpyridazine
@]

(/]

N

o

~ /

N/N\%
|

N-lodosuccinimide (1.08 g, 4.8 mmol) was added to a stirred solution of intermediate

14 (1 g, 4.58 mmol) in a mixture of dichloromethane (50 ml) and acetic acid (2 ml).
The mixture was stirred at 0 °C for 30 min. and then extracted with a saturated solution
of sodium carbonate and a 10% solution of sodium thiosulfite. The organic layer was
filtered over cotton wool and the solvents evaporated in vacuo. The crude product was
purified by flash column chromatography (silica, dichloromethane in heptane 70/30
first, then ethyl acetate in heptane 10/90 to 30/70). The desired fractions were collected
and concentrated to yield intermediate 26 (4.68 g, 83 %) as a white solid. LCMS: 345
[M+H]"; Ri: 2.59 min (method 1).

The following intermediates were prepared from the indicated precursors according to a
protocol analogous to A26.

Example A27
Preparation of intermediate 27: 2-Cyclopropyl-3-iodo-8-morpholin-4-yl-imidazo[1,2-

blpyridazine
@]
)
A
~ /? ﬂ
N° N

I
From intermediate 16. Flash column chromatography (silica; ethyl acetate in

dichloromethane 0/100 to 20/80) yiclded intermediate 27 as a pale brown solid (95%).
LCMS: 371 [M+H]"; R:: 3.15 min (method 5).
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Example A28
Preparation of intermediate 28: 3-lodo-2.6-dimethyl-8-morpholin-4-yl-imidazo[1,2-

blpyridazine
@]

L/

N

Jov
Y
\N, N\g;
I
From intermediate 21. Flash column chromatography (silica; 7 M solution of

5  ammonia in methanol in dichloromethane 0/100 to 2/98) yielded intermediate 28 as a
white solid (77%). LCMS: 359 [M+H]'; R;: 2.84 min (method 2).

Example A29
Preparation of intermediate 29: 3-lodo-2-methyl-8-pyridin-4-vyl-imidazo[1,2-

10 blpyridazine

/

From intermediate 20. Flash column chromatography (silica; ethyl acetate in
dichloromethane 0/100 to 30/70) yiclded intermediate 29 as a pale yellow solid (96%).
LCMS: 351 [M+H]"; R:: 2.43 min (method 2).

15  Example A30
Preparation of intermediate 30: 3-lodo-2.6-dimethyl-&8-pyridin-4-yl-imidazo[1.2-

blpyridazine

From intermediate 22. Flash column chromatography (silica; ethyl acetate in
dichloromethane 30/70 to 70/30) yiclded intermediate 30 as a pale yellow solid (72%).
20 LCMS: 351 [M+H]'; R 2.71 min (method 2).
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Example A31
Preparation of intermediate 31: 6-Chloro-3-iodo-2-methyl-8-morpholin-1-yl-

imidazo[1,2-b]pyridazine
®
N
Z =N
/
cl \N/N\%
I
N-lodosuccinimide (0.95 g, 4.36 mmol) was added to a stirred solution of a mixture

70/30 of intermediate 3 (0.95 g, 3.36 mmol) in a mixture of dichloromethane (9 ml)

and acetic acid (1 ml). The mixture was stirred at room temperature for 16 h. and then

washed with a saturated solution of sodium carbonate. The organic layer was separated,
dried (Na,S0O,), filtered and the solvents evaporated in vacuo to yield 1.33 g of crude
product. A portion of this crude product (0.5 g) was dissolved in acetonitrile (8 ml) and
morpholine (0.140 ml, 1.6 mmol) and N,N-diisopropylethylamine (0.393 ml, 2.29
mmol) were added. The mixture was stirred at 150 °C for 10 min in a sealed tube, under
microwave irradiation. The mixture was diluted with ethyl acetate and washed with a
saturated solution of ammonium chloride. The organic layer was separated, dried
(Na;S0y), filtered and the solvents evaporated in vacuo to yield intermediate 31 (0.53
g, 69%).

Example A32
Preparation of intermediate 32: 3-Bromo-2-methyl-8-morpholin-4-yl-imidazo[1,2-

blpyridazine
@]
)
A
~ /
N/N\%

Br
N-Bromosuccinimide (0.273 g, 1.53 mmol) was added to a stirred solution of

intermediate 14 (0.335 g, 1.53 mmol) in acetonitrile (10 ml). The mixture was stirred
at room temperature for 1h., then diluted with ethyl acetate and washed with a saturated
solution of sodium carbonate. The organic layer was separated, dried (Na,SQOy), filtered
and the solvents evaporated in vacuo. The crude product was purified by flash column
chromatography (silica, 7 M solution of ammonia in methanol in dichloromethane

4/96). The desired fractions were collected and concentrated in vacuo and the crude

z/r)-
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product purified again by flash column chromatography (silica, ethyl acetate in heptane
0/100 to 100/0). The desired fractions were collected and concentrated in vacuo to yield
intermediate 32 (0.1 g, 21.2 %).

5  The following intermediates were prepared from the indicated precursors according to a
protocol analogous to A32.

Example A33
Preparation of intermediate 33: 3-Bromo-2-methyl-8-pyridin-4-yl-imidazo[1.,2-

10 blpyridazine

N
| N

=
=N
> N /

N \2;

Br
From intermediate 20. Flash column chromatography (silica; 7 M solution of
ammonia in methanol in dichloromethane 0/100 to 4/96) to yield intermediate 33 as a
pale brown solid (73%).

15  Example A34
Preparation of intermediate 34: 3-Bromo-6-chloro-2-cyclopropyl-8-morpholin-4-vl-

imidazo[1.2-b]pyridazine
@]
)

Lr<
~ Y
N,N

Br
From intermediate 8. Flash column chromatography (silica, dichloromethane) yielded
intermediate 34 as a white solid (59%). LCMS: 357 [M+H]"; R;: 3.16 min (method 4).
20

Example A35
Preparation of intermediate 35: 3-(6-Chloro-pyridin-3-vl)-2-methyl-8-morpholin-4-vl-

Cl

imidazo[1.2-b]pyridazine

O N~
h
K/N N\ /—c
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Tetrakis(triphenylphosphine)palladium (0) (0.403 g, 0.35 mmol) was added to a stirred
solution of intermediate 26 (4 g, 11.6 mmol) and 2-chloropyridine-5-boronic acid
(2.01 g, 12.79 mmol) in a mixture of 1,4-dioxane (40 ml) and a saturated solution of
sodium carbonate (20 ml). The mixture was stirred at 100 °C for 16 h. in a sealed tube
under nitrogen and then diluted with dichloromethane and extracted with water. The
organic layer was separated, dried (Na,SO,), filtered and the solvents evaporated in
vacuo. The crude product was precipitated from methanol to yield intermediate 35
(0.364 g, 40%). LCMS: 330 [M+H]"; R¢: 1.90 min (method 5).

The following intermediates were prepared from the indicated precursors according to a

protocol analogous to A3S5.

Example A36
Preparation of intermediate 36: 3-(2-Chloro-pyridin-4-vl)-2-methyl-8-morpholin-4-vl-

imidazo[1.2-b]pyridazine

oY N o~ cl
gNﬁN{ACN
=N

From intermediate 26 and 2-chloropyridine-4-boronic acid. Precipitation from

methanol yielded intermediate 36 as a pale brown solid (95 %).

Example A37
Preparation of intermediate 37: 3-(6-Chloro-pyridin-3-yl)-2-methyl-8-pyridin-4-vyl-

imidazo[1.,2-b]pyridazine

From intermediate 29. Conditions: 150 °C for 15 min. under microwave irradiation.

Precipitation from methanol yielded intermediate 37 as a pale brown solid (71%).
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Example A38
Preparation of intermediate 38: 2-Methyl-8-morpholin-4-y1-3-(6-vinyl-pyridin-3-yI)-

imidazo[1.2-b]pyridazine

oﬂ N— -
““ﬁé@#/
=N

Tetrakis(triphenylphosphine)palladium (0) (0.099 g, 0.086 mmol) was added to a

stirred solution of intermediate 35 (0.945 g, 2.86 mmol) and vinylboronic acid pinacol

ester (0.58 ml, 3.44 mmol) in a mixture of 1,4-dioxane (20 ml) and a saturated solution
of sodium carbonate (4 ml). The mixture was stirred at 90 °C for 16 h. in a sealed tube
under nitrogen. The mixture was diluted with dichloromethane and washed with water.
The organic layer was separated, filtered over cotton and the solvents evaporated in
vacuo. The crude product was purified by flash column chromatography (silica; 7 M
solution of ammonia in methanol in dichloromethane 0/100 to 4/96). The desired
fractions were collected and concentrated in vacuo to yield intermediate 38 (0.159 g,
74%). LCMS: 322 [M+H]; Ri: 3.66 min (method 6).

The following intermediate was prepared from the indicated precursors according to a

protocol analogous to A38.

Example A39
Preparation of intermediate 39: 2-Methyl-8-pyridin-4-vyl-3-(6-vinyl-pyridin-3-yl)-

imidazo[1.2-b]pyridazine

N“ N
| I\
N\

=N
N N

=N \

From intermediate 37. Conditions: 150 °C for 15 min. under microwave irradiation.
Flash column chromatography (silica; ethyl acetate in dichloromethane 0/100 to 50/50)
yielded intermediate 39 as a yellow solid (100%). LCMS: 314 [M+H]"; R: 1.67 min
(method 5).
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Example A40
Preparation of intermediate 40: 2-Methyl-8-morpholin-4-y1-3-(2-vinyl-pyridin-4-yI)-

imidazo[1.2-b]pyridazine

““W&

From intermediate 36. Conditions: 150 °C for 15 min. under microwave irradiation.

5  Flash column chromatography (silica; ethyl acetate in heptane 20/80 to 40/60) yielded
intermediate 40 as a white solid (90%). LCMS: 322 [M+H]"; R;: 1.83 min (method 5).

Example A41
Preparation of intermediate 41: 3-[6-(3.6-Dihydro-2H-pyran-4-yl)-pyridin-3-y1]-2-

10  methyl-8-morpholin-4-yl-imidazo[1,2-b]pvyridazine

U T\ ~N
B \/~ %
~N
Tetrakis(triphenylphosphine)palladium (0) (0.037 g, 0.032 mmol) was added to a
stirred solution of intermediate 35 (0.35 g, 1.06 mmol) and 3,6-dihydro-2H-pyran-4-

boronic acid pinacol ester (0.267 ml, 1.24 mmol) (obtained by procedures similar to
those described in, Qiu, Y. et al. WO 2004/075846-A2 published on 20040910) in a

15  mixture of 1,4-dioxane (5 ml) and a saturated solution of sodium carbonate (2 ml). The
mixture was stirred at 85 °C for 5 h. in a scaled tube under nitrogen, then diluted with
dichloromethane and washed with water. The organic layer was separated, dried
(MgSO0,), filtered and the solvents evaporated in vacuo. The crude product was purified
by flash column chromatography (silica; ethyl acetate in heptane 20/80 to 0/100). The

20  desired fractions were collected and concentrated in vacuo to yield intermediate 41
(0.159 g, 62%).

Example A42
Preparation of intermediate 42: 1-Bromo-3-methoxy-3-methyl-butane

g,

25  Triphenylphosphine (12.3 g, 47.0 mmol) was added to a stirred solution of 3-methoxy-

3-methyl-butan-1-ol (4 ml, 31.3 mmol) and carbon tetrabromide (15.6 g, 47.0 mmol) in
dichloromethane (300 ml) at 0 °C. The mixture was stirred at room temperature for 18

h. and then a solution of sodium thiosulphate was added. The organic layer was
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separated, dried (Na;SQOy,), filtered and the solvents evaporated in vacuo. The crude

product was triturated with diethyl ether, filtered off and purified by flash column

chromatography (silica; petroleum ether in dichloromethane 0/100 to 50/50). The

desired fractions were collected and concentrated in vacuo to yield intermediate 42
5 (2.1g, 37%).

Example A43
Preparation of intermediate 43: 1-lodo-3-methoxy-3-methyl-butane

\o><A|

Sodium iodide (2.9 g, 19.3 mmol) was added to a stirred solution of intermediate 42

10 (1.4 g, 7.7 mmol) in dry acetone (10 ml). The mixture was stirred at reflux temperature
for 3 h. and then filtered. The filtrate was carefully concentrated in vacuo. The crude
product was purified by flash column chromatography (silica; dichloromethane). The
desired fractions were collected and concentrated in vacuo to yield intermediate 43
(1.7 g, 81%).

15
The following intermediates were prepared from the indicated precursors according to a

protocol analogous to A43.

Example A44
20  Preparation of intermediate 44: 1-lodo-3-methoxy-propane
~ O/\/\I

From 1-bromo-3-methoxy-propane. Flash column chromatography (silica;

dichloromethane) yielded intermediate 44 as a colourless oil (84%).

Example A45

25  Preparation of intermediate 45: 5-Bromo-2-(2-methoxy-ethoxy)-3-methyl-pyridine
Br

/O\/\O \N
2-Methoxy-ethanol (1.18 ml, 14.95 mmol) was added dropwise to a stirred suspension
of'a 60% dispersion of sodium hydride in mineral oils (0.558 g, 13.95 mmol) in
dimethylsulfoxide (30 ml). The mixture was stirred at room temperature for 30 min.
and then 2,5-dibromo-3-methylpyridine (2.5 g, 9.96 mmol) was added. The mixture
30 was stirred at 60 °C for 1 h. and then diluted with heptane and washed with water. The
organic layer was separated, dried (Na,SO,), filtered and the solvents evaporated in

vacuo. The crude product was purified by flash column chromatography (silica;
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dichloromethane in heptanes 70/30). The desired fractions were collected and

concentrated in vacuo to yicld intermediate 45 (2.23 g, 91%).

The following intermediates were prepared from the indicated precursors according to a

5  protocol analogous to A45.

Example A46
Preparation of intermediate 46: 5-Bromo-2-(2-methoxy-2-methyl-propoxy)-pyridine

e

From 2-methoxy-2-methyl-propan-1-ol (obtained by procedures similar to those

10 described in, Morel, P. US 2008102028-A1 published on 20080501) and 5-bromo-2-
chloro-pyridine. Flash column chromatography (silica; dichloromethane in heptane
50/50 to 70/30) yielded intermediate 46 as a clear syrup (75%).

Example A47
15  Preparation of intermediate 47: 5-Bromo-2-(2-methoxy-ethoxy)-pyridine

yZ Br
O N |

From 2-methoxy-ethanol and 5-bromo-2-chloro-pyridine. Flash column

chromatography (silica; dichloromethane in heptane 30/70 to 70/30) yielded
intermediate 47 as a colourless oil (75%). LCMS: 232 [M+H]"; R: 2.50 min (method
1).

20

Example A48

Preparation of intermediate 48: 5-Bromo-2-(1-ethoxy-1-methyl-ethyl)-pyridine
yZ | Br

A solution of 2-(5-bromo-pyridin-2-yl)-propan-2-ol (0.80 g, 3.70 mmol) (obtained by
procedures similar to those described in, Wang, X. et al. Tetrahedron Lett., 2000, 4335)
25  in tetrahydrofuran (8 ml) was added dropwise to a stirred suspension of a 60%
dispersion of sodium hydride in mineral oils (0.440 mg, 11.1 mmol) in tetrahydrofuran
(6 ml). The mixture was stirred at 0 °C for 20 min. and then iodoethane (1.27 ml, 15.9
mmol) was added dropwise. The mixture was stirred at room temperature for 4 d., then

diluted with dichloromethane and washed with water. The organic layer was separated,
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dried (Na,;S0Oy), filtered and the solvents evaporated in vacuo. The crude product was
purified by flash column chromatography (silica; ethyl acetate in heptane 0/100 to
20/80). The desired fractions were collected and concentrated in vacuo to yield
intermediate 48 (0.7 g, 77%). LCMS: 244 [M+H]"; R;: 2.93 min (method 5).

The following intermediate was prepared from the indicated precursors according to a
protocol analogous to A48.

Example A49
Preparation of intermediate 49: 5-Bromo-2-(1-methoxy-1-methyl-ethyl)-pyridine
Br
=

|
/O \N

From 2-(5-bromo-pyridin-2-yl)-propan-2-ol (obtained by procedures similar to those
described in, Wang, X. et al.; Tetrahedron Lett., 2000, 4335) and dimethylsulfate. Flash
column chromatography (silica; dichloromethane in heptane 0/100 to 50/50) yielded
intermediate 49 as a colourless oil (69%). LCMS; 230 [M+H]"; R;: 1.81 min (method
5).

Example A50
Preparation of intermediate 50: (5-Bromo-pyridin-2-yl)-acetonitrile
Br
72

|
NG,

Potassium cyanide (0.489 g, 7.41 mmol) and potassium iodide (0.013 g, 0.079 mmol)

were added to a stirred solution of 5-bromo-2-chloromethyl-pyridine (0.9 g, 3.70
mmol) (obtained by procedures similar to those described in, van den Heuvel, M. et al.;
J. Org. Chem., 2004, 250) in a mixture of ethanol (6 ml) and water (2 ml). The mixture
was stirred at 80 °C for 6 h., then diluted with dichloromethane and washed with a
saturated solution of sodium hydrogen carbonate. The organic layer was separated,
dried (Na;S0Oy), filtered and the solvents evaporated in vacuo. The crude product was
purified by flash column chromatography (silica; dichloromethane). The desired
fractions were collected and concentrated in vacuo to yield intermediate 50 (0.498 g,
68%).

(0]
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Example A51

Preparation of intermediate 51: 2-(5-Bromo-pyridin-2-vyl)-2-methyl-propionitrile
Br

=

NC \N
Iodomethane (1.14 ml, 18.27 mmol) was added to a stirred mixture of intermediate 50
(0.45 g, 2.28 mmol), potassium fert-butoxide (0.64 g, 5.71 mmol) and 18-crown-6
(0.091 g, 0.34 mmol) in tetrahydrofuran (10 ml). The mixture was stirred at room
temperature for 18 h., then diluted with dichloromethane and washed with water. The
organic layer was separated, dried (Na,SO,), filtered and the solvents evaporated in
vacuo. The crude product was purified by flash column chromatography (silica;
dichloromethane). The desired fractions were collected and concentrated in vacuo to
yield intermediate 51 (0.503 g, 98%).

Example A52

Preparation of intermediate 52: 2-(5-Bromo-pyridin-2-vl)-2-methyl-propionaldehyde
Br

o =

H SN
A 1 M solution of diisobutylaluminium hydride in toluene (2.46 ml, 2.46 mmol) was
added to a stirred solution of intermediate 51 (0.503 g, 2.23 mmol) in dichloromethane
(5 ml) at -78 °C under nitrogen. The mixture was allowed to warm to room temperature
and then stirred for 18 h. The mixture was cooled down to -78 °C and a further 1 M
solution of diisobutylaluminium hydride in toluene (1 ml, 1.0 mmol) was added. The
mixture was stirred at room temperature for 4 h., then a 0.5 M sulphuric acid solution
was added at -78 °C, after which the reaction was diluted with dichloromethane and
filtered through a pad of diatomaceous earth. The organic layer was separated, dried
(MgSO0,), filtered and the solvents evaporated in vacuo. The crude product was purified
by flash column chromatography (silica; dichloromethane in heptane 50/50 to 100/0).
The desired fractions were collected and concentrated in vacuo to yield intermediate
52 (0.2 g, 40%).

Example A53
Preparation of intermediate 53: 2-(5-Bromo-pyridin-2-vl)-2-methyl-propan-1-ol

OH /| Br
N
N
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Sodium borohydride (0.043 g, 1.14 mmol) was added to a stirred solution of
intermediate 52 (0.2 mg, 0.88 mmol) in dichloromethane (5 ml). The mixture was
stirred at room temperature for 2 h. and then a saturated solution of sodium hydrogen
carbonate was added. The organic layer was separated, dried (MgSO,), filtered and the
solvents evaporated in vacuo. The crude product was purified by flash column
chromatography (silica; ethyl acetate). The desired fractions were collected and
concentrated in vacuo to yicld intermediate 53 (0.2 g, 40%).

Example A54

Preparation of intermediate 54: 5-Bromo-2-(2-methoxy-1,1-dimethyl-ethyl)-pyridine

\O /| Br

SN
Iodomethane (0.16 ml, 2.61 mmol) was added to a stirred mixture of intermediate 53
(0.20 g, 0.87 mmol), potassium fert-butoxide (0.146 mg, 1.30 mmol) and 18-crown-6
(0.34 mg, 0.13 mmol) in tetrahydrofuran (5 ml). The mixture was stirred at room
temperature for 18 h., then diluted with dichloromethane and washed with water. The
organic layer was separated, dried (Na;SQOy), filtered and the solvents evaporated in
vacuo. The crude product was purified by flash column chromatography (silica;
dichloromethane). The desired fractions were collected and concentrated in vacuo to
yield intermediate 54 (0.088 mg, 41 %).

Example A55
Preparation of intermediate 55: 5-Bromo-2-vinyl-pyridine
Br
a
NN \N

Tetrakis(triphenylphosphine)palladium(0) (1.82 g, 1.53 mmol) was added to a stirred

suspension of 2,5-dibromopyridine (15 g, 63.3 mmol) and 4,4,5,5-tetramethyl-2-vinyl-
1,3,2-dioxaborolane (11.8 ml, 69.6 mmol) in a mixture of 1,4-dioxane (120 ml) and a
saturated solution of sodium carbonate (36 ml). The mixture was stirred at 100 °C for
16 h. in a sealed tube under nitrogen. The mixture was diluted with dichloromethane
and washed with water. The organic layer was separated, dried (Na;SOy,), filtered and
the solvents evaporated in vacuo. The crude product was purified by flash column
chromatography (silica; dichloromethane in heptane 20/80 to 80/20). The desired
fractions were collected and concentrated in vacuo to yield intermediate 55 (6.23 g, 53
%). LCMS: 184 [M+H]"; R;: 2.47 min (method 3).
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Example A56
Preparation of intermediate 56: 5-Bromo-2-(2-methoxyethyl)-pyridine

= | Br
>0 SN

Sodium methoxide (5.48 g, 101.6 mmol) was added to a solution of intermediate 55
(6.23 g, 33.8 mmol) in dry methanol (120 ml). The mixture was stirred at 90 °C for 36
5 h. and then further sodium methoxide (1.82 g, 33.8 mmol) was added. The mixture was

stirred at 90 °C for 7 h. and the solvents evaporated in vacuo. The crude product was
dissolved in dichloromethane and washed with water. The organic layer was separated,
dried (Na;S0Oy), filtered and the solvents evaporated in vacuo. The crude product was
purified by flash column chromatography (silica; heptane in dichloromethane 70/30 to
10 0/100). The desired fractions were collected and concentrated in vacuo to yield
intermediate 56 (3.78 g, 52%). LCMS: 216 [M+H]"; R¢: 1.21 min (method 5).

Example A57

Preparation of intermediate 57: 1-(5-Bromo-pyridin-2-vl)-2-methyl-propan-2-ol
Br

-

HO N
15 A 2.5 M solution of n-butyllithium in pentane (8.37 ml, 20.9 mmol) was added
dropwise to a stirred solution of N,N-diisopropylamine (3.45 ml, 24.4 mmol) in dry
tetrahydrofuran (20 ml) at -78 °C. The mixture was stirred at 0 °C for 30 min, cooled

down to -78 °C. and then added dropwise to a solution of 5-bromo-2-picoline (3.0 g,

=

17.4 mmol) in tetrahydrofuran (20 ml). The mixture was stirred at -78 °C for 15 min.
20  and then acetone (3.85 ml, 52.3 mmol) was added dropwise. The mixture was stirred at
-78 °C for 20 min. and then a saturated solution of ammonium chloride was added. The
organic layer was separated and the aqueous layer was extracted with dichloromethane.
The combined organic extracts were dried (Na,SO,), filtered and the solvents
evaporated in vacuo. The crude product was purified by flash column chromatography
25  (silica; ethyl acetate in dichloromethane 0/100 to 20/80). The desired fractions were
collected and concentrated in vacuo to yield intermediate 57 (1.75 g, 43%) as a

colourless oil.

Example A58
30  Preparation of intermediate 58: 5-Bromo-2-(2-methoxy-2-methyl-propyl)-pyridine
Br
=

N
>0 N
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A 60% suspension of sodium hydride in mineral oils (2.36 g, 58.9 mmol) was added
portionwise to a stirred solution of intermediate 57 (2.36 g, 58.9 mmol) in
tetrahydrofuran (10 ml). The mixture was stirred at 0 °C for 30 min. and then
iodomethane (3.67 ml, 58.9 mmol) was added. The mixture was stirred at room
temperature for 18 h. and then further 60% suspension of sodium hydride in mineral
oils (2.36 g, 58.9 mmol) and iodomethane (3.67 ml, 58.9 mmol) were added. The
mixture was stirred at room temperature for 3 h. and then the solvents were evaporated
in vacuo. The crude product was diluted with dichloromethane and washed with a
saturated solution of ammonium chloride and a saturated solution of sodium hydrogen
carbonate. The organic layer was separated, dried (Na,SO,), filtered and the solvents
evaporated in vacuo. The crude product was purified by flash column chromatography
(silica; ethyl acetate in dichloromethane 0/100 to 10/90). The desired fractions were
collected and concentrated in vacuo to yield intermediate 58 (6.90 g, 53%).

Example A59
Preparation of intermediate 59: 5-Bromo-2-(3-methoxy-propyl)-pyridine
Br
72

1,2-Dibromoethane (0.237 ml, 2.75 mmol) was added to a stirred suspension of zinc
(3.6 g, 55.0 mmol) in dry N,N-dimethylformamide (40 ml). The mixture was stirred at
90 °C for 30 min. under nitrogen and then allowed to warm to room temperature.
Chlorotrimethylsilane (0.09 ml, 0.69 mmol) was added and the mixture was stirred at
room temperature for 15 min. A solution of intermediate 44 (5.5 g, 27.5 mmol) in
tetrahydrofuran (20ml) was added dropwise and the mixture was stirred at 45 °C for 2.5
h. The excess zinc was allowed to settle for 1 h and the supernatant liquid was
transferred via cannula to a mixture of 2,5-dibromopyridine (2.17 g, 9.17 mmol) and
bis(triphenylphosphine)palladium dichloride (0.212 g, 0.18 mmol). The mixture was
stirred at 55 °C for 4 h. under nitrogen, then the solvents were evaporated in vacuo. The
crude product was partitioned between dichloromethane and a saturated solution of
sodium hydrogen carbonate. The organic layer was separated, dried (Na;SOy), filtered
and the solvents evaporated in vacuo. The crude product was purified by flash column
chromatography (silica, ethyl acetate in dichloromethane 0/100 to 20/80). The desired
fractions were collected and concentrated in vacuo to yield intermediate 59 (1.4 g,
66%).

No.
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Example A60
Preparation of intermediate 60: 5-Bromo-2-ethoxymethyl-pyridine
Br
7

|

A 60% suspension of sodium hydride in mineral oils (0.073 g, 3.19 mmol) was added
to a stirred solution of 5-bromo-2-(hydroxymethyl)pyridine (0.5 g, 2.66 mmol) in
tetrahydrofuran (10 ml). The mixture was stirred at 0 °C for 30 min. and then
iodoethane (0.498 g, 3.19 mmol) was added. The mixture was stirred at 60 °C for 18 h.,
then diluted with diethyl ether and washed with a saturated solution of ammonium
chloride in water. The organic layer was separated, dried (Na,SOy), filtered and the
solvents evaporated in vacuo to yield intermediate 60 (0.520 g, 90%) as a colourless

oil.

Example A61
Preparation of intermediate 61: 2-(2-Methoxy-ethyl)-5-(4.4.5.5-tetramethyl-

[1.3.2]dioxaborolan-2-yl)-pyridine

[1,1°-Bis(diphenylphosphino)ferrocene]dichloropalladium (IT) (0.061 g, 0.083 mmol)
was added to a stirred suspension of intermediate 56 (0.6 g, 2.77 mmol),
4,4,4'4'5,5,5' 5"-octamethyl-2,2'-bi-1,3,2-dioxaborolane (0.846 g, 3.33 mmol) and
potassium acetate (0.817 g, 8.33 mmol) in a mixture of 1,4-dioxane (9 ml) and N, N-
dimethylformamide (1.2 ml). The mixture was stirred at 150 °C for 40 min. in a sealed
tube under nitrogen and under microwave irradiation. The mixture was filtered through
a pad of diatomaceous earth, and the filtrate diluted with dichloromethane and washed
with water. The organic layer was separated, dried (Na,SOy), filtered and the solvents
evaporated in vacuo to yield intermediate 61 (1.1 g, 64%, 43% purity) used in next
step without further purification. LCMS: 264 [M+H]"; Ry: 1.55 min (method 5).

The following intermediates were prepared from the indicated precursors according to a

protocol analogous to A61.

---H
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Example A62
Preparation of intermediate 62: 2-(2-Methoxy-2-methyl-propoxy)- 5-(4.4.5.5-

tetramethyl-[ 1,3.2]dioxaborolan-2-yl)-pyridine

9&
£y

From intermediate 46 in dimethylsulfoxide as solvent, 80 °C, 4h. Extraction with

5  heptane yielded intermediate 62 as a colourless oil (97%).

Example A63
Preparation of intermediate 63: 2-(2-Methoxy-ethoxy)- 5-(4.4.5,5-tetramethyl-

[1.3.2]dioxaborolan-2-yl)-pyridine

10  From intermediate 47 in dimethylsulfoxide as solvent, 80 °C, 4h. Extraction with

heptane yiclded intermediate 63 as a colourless oil (93%).

Example A64
Preparation of intermediate 64: 2-Ethoxymethyl-5-(4.4.,5,5-tetramethyl-

15 [1.3.2]dioxaborolan-2-yl)-pyridine

\/O

;Q

From intermediate 60 in dimethylsulfoxide as solvent, 80 °C, 4h. Extraction with

heptane yiclded intermeiate 64 as a colourless oil (84%).

WO
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Example A65
Preparation of intermediate 65: 1-(4-lodo-pyrazol-1-yl)-2-methyl-propan-2-ol
!
N
OH
A mixture of 4-iodopyrazole (3 g, 15.47 mmol), 1-chloro-2-methyl-2-propanol and

cesium carbonate (8.06 g, 24.75 mmol) in N,N-dimethylformamide (30 ml) was stirred
5 at 160°C for 40 min in a sealed tube, under microwave irradiation. The mixture was
diluted with water and extracted with dichloromethane. The organic layer was
separated, dried (Na,SQOy), filtered and the solvents evaporated in vacuo. The crude
product was purified by flash column chromatography (silica; ethyl acetate in heptane
20/80 to 40/60). The desired fractions were collected and concentrated in vacuo to yield
10  intermediate 65 (3.98 g, 97%) as a white solid.

Example A66
Preparation of intermediate 66: 4-lodo-1-(2-methoxy-2-methyl-propyl)-{ H-pyrazole

>(NT’§

0
/

A 60% dispersion of sodium hydride in mineral oils (1.85 g, 46.23 mmol) was added

15  portionwise to a stirred solution of intermediate 65 (4.1 g, 15.41 mmol) in
tetrahydrofuran (70 ml) at 0°C. The mixture was stirred at room temperature for 15 min
and then dimethyl sulfate (3.67 ml, 66.26 mmol) was added. The mixture was stirred at
room temperature for a further 18 h. and then partitioned between dichloromethane and
a saturated solution of sodium hydrogen carbonate. The organic layer was separated,

20 dried (Na;SO,), filtered and the solvents evaporated in vacuo. The crude product was
purified by flash column chromatography (silica; ethyl acetate in heptane 0/100 to
20/80). Desired fractions were collected and concentrated in vacuo to yield
intermediate 66 (3.32 g, 74%) as a colorless oil.
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Example A67
Preparation of intermediate 67: 1-(2-Methoxy-2-methyl-propyl)-4-(4.4.5.5-tetramethyl-

[1.3.2]dioxaborolan-2-y1)-{ H-pyrazole

B—0O

!
N
F

[1,1'-bis(diphenylphosphino)]dichloropalladium(II) (0.026g, 0.36 mmol) was added to
5  astirred solution of intermediate 66 (1.18 g, 4.21 mmol), bis(pinacolato)diboron (1.28

g, 5.06 mmol) and potassium acetate (1.24 g, 12.64 mmol) in dimethylsulfoxide (15

ml). The mixture was stirred at 80 °C for 16 h. in a sealed tube under nitrogen. After

cooling to room temperature, the mixture was partitioned between water and heptane

and then filtered over cotton to remove the resulting black slurry. The organic layer was
10 separated and the aqueous layer extracted with heptane. The combined organic layers

were dried (Na;SOy), filtered and the solvents evaporated in vacuo to yield

intermediate 67 (0.96 g, 81%) which was used in the next step without further

purification.

15 Example A68
Preparation of intermediate 68: 1-(2-Methoxy-ethyl)-4-(4.4.5.5-tetramethyl-

[1.3.2]dioxaborolan-2-y1)-{ H-pyrazole

X
~ B0
N
/O N

A mixture of 4-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-/ H-pyrazole (1 g, 5.15
mmol), 2-bromoethyl methyl ether (0.63 ml, 6.7 mmol) and cesium carbonate (2.52 g,
20  7.73 mmol) in N,N-dimethylformamide (7 ml) was stirred at 150 °C for 30 min. under

microwave irradiation. The mixture was partitioned between water and diethyl ether.

The organic layer was separated, dried (Na,SO,), filtered and the solvents evaporated
in vacuo. The crude product was purified by flash column chromatography (silica; ethyl
acetate in heptane 30/70). The desired fractions were collected and concentrated in

25  wvacuo to yicld intermediate 68 (0.88 g, 68%) as a pale yellow oil.
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Example A69
Preparation of intermediate 69: 6-chloro-2-cyclopropyl-3-[ 1-(2-methoxy-2-

methylpropyl)-1 H-pyrazol-4-y1]-8-(4-morpholinyl)-imidazo[ 1.2-b]pyridazine

OﬁN |71\

Cl
Tetrakis(triphenylphosphine)palladium(0) (0.068 g, 0.059 mmol) was added to a stirred
5  solution of intermediate 34 (0.30 g, 0.84 mmol) and intermediate 67 (0.446 g, 1.59
mmol) in a mixture of 1,4-dioxane (20 ml) and a saturated solution of sodium carbonate
(6 ml). The mixture was stirred at 150 °C for 15 min, in a sealed tube under nitrogen
and under microwave irradiation. The mixture was diluted with dichlorometane and
washed with water. The organic layer was separated, dried (Na,SQ,), filtered and the
10 solvents evaporated in vacuo. The crude product was purified by flash column
chromatography (silica: 7 M solution of ammonia in methanol in dichloromethane
0/100 to 2/98). The desired fractions were collected and concentrated and the crude
product purified again by flash column chromatography (silica; ethyl acetate in heptane
10/90 to 50/50). The desired fractions were collected and concentrated in vacuo to yield
15  intermediate 69 (0.216 g, 59%). LCMS: 431 [M+H]"; R.: 4.30 min (method 1). This

compound is also a final compound (compound 150).

B. Preparation of the final compounds

Example B1
20  Preparation of compound 1: 3-[6-(2-methoxyethyl)-3-pyridinyl]-2-methyl-8-(4-

morpholinyl)-imidazo[1.2-b]pyridazine

O N =y
At
~N C{

Palladium (II) acetate (0.066 g, 0.294 mmol) was added to a stirred solution of
intermediate 14 (1.5 g, 5.89 mmol), intermediate A56 (1.91 g, 8.83 mmol), butyldi-1-
adamantylphosphine (0.211 g, 0.59 mmol) and potassium phosphate (3.75 g, 17.7

25  mmol) in N,N-dimethylformamide (10 ml). The mixture was stirred at room
temperature for 15 min. and then at 120 °C for 24 h. in a sealed tube under nitrogen.
The mixture was diluted with diethyl ether and washed with a 1% potassium hydroxide

solution. The organic layer was separated, dried (MgSQy), filtered and the solvents
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evaporated in vacuo. The crude product was purified by flash column chromatography
(silica; 7 M solution of ammonia in methanol in dichloromethane 0/100 to 40/60). The
desired fractions were collected and concentrated in vacuo. The crude product was
triturated from diisopropyl ether to yield compound 1 (1.74 g, 84%) as a white solid.

5 'H NMR (400 MHz, CDCls) 8 ppm 2.54 (s, 3 H), 3.13 (t, J=6.7 Hz, 2 H), 3.39 (s, 3 H),
3.83 (t, J=6.8 Hz, 2 H), 3.88 - 4.04 (m, 8 H), 6.10 (d, J=5.5 Hz, 1 H), 7.36 (d, J=8.1 Hz,
1 H), 7.98 (dd, J=8.1, 2.1 Hz, 1 H), 7.99 (d, J=5.5 Hz, 1 H), 8.80 (d, J=2.3 Hz, 1 H).

For compound 1, the hydrochloride salt ((HCI) (mp = 164.8 °C with decomposition);
10 the maleate salt (.C4H404) (mp = 113.8 °C) and the monohydrate (.H,O) (DSC:
dehydration at about 88 °C followed by melt at 131.9 °C), were obtained following the

procedures described below.

For the formation of the hydrochloride salt (compound 1a):

15  To astirred solution of compound 1 (0.5 g, 1.41 mmol) in 2-butanone (7.50 mL) was
added hydrogen chloride (1 N, 1.27 mL, 1.27 mmol). The mixture was concentrated in
vacuo till dry at 50 °C, then 2-butanone (7.50 mL) was added. Formation of a white
solid was observed and the suspension was further stirred at room temperature
overnight. The solid was filtered off and dried overnight at 50 °C to yield the

20 hydrochloride salt (0.397 g, 72%) as a white solid.

For the formation of the maleate salt (compound 1b):
To a mixture of compound 1 (1.00 g, 2.83 mmol) and (Z)-2-butenedioic acid (344.85
mg, 2.97 mmol), was added 1-methoxy-2-propanol (15.00 mL) and the mixture was

25  heated to 40 °C then cooled down to 0 °C and stirred overnight at 0 °C. Precipitation
was observed, with formation of very fine solids, giving the reaction mixture an almost
milky appearance. A small amount of these solids was set aside and used subsequently
as seeding material (see below). The mixture was heated to 50 °C. The solvent was
partially evaporated to a volume of 10 mL and the reaction mixture was seeded with

30  original solids at 45 °C. Stirring was continued at 45 °C for 4 hours, then at 40 °C for 2
hours and continued at 20 °C overnight. The resulting solid was filtered off, washed
once with a very small amount of propylene glycol monomethyl ether (PGME) and
once with methyl tert-butyl ether (MTBE) and dried overnight at 45 °C, to yield the
maleate salt (850 mg, 64%) as a white to slightly yellow solid.

35
For the formation of the hydrate (compound 1c), two different procedures were used:



RRR3,,, RAHtl RM p. (C 8B28.3 ---CH3 - - - n.d. 82 B28 (:)
1. ---H---H n.d. 83 B29 .3 ---CH3 ---H 153.7 84 B29 (:) 1\1..
---CH3 WO 2011/051342 PCT/EP2010/066264

10

15

20

25

- 08 -

a) water (2 mL) was added to the solid compound (20 mg) and allowed to slurry at 70
°C for 30 minutes. The heat was turned off and the solution mixture was allowed to
continue to slurry at room temperature for 3 days.

b) water (4 mL) was added to the solid compound (200 mg) and allowed to slurry at
room temperature for 5 days.

The product was then filtered off and dried to yield the hydrate as a solid.

The following compounds were prepared from the indicated precursors according to a

protocol analogous to B1.

Example B2
Preparation of compound 2: 3-[6-(3-methoxypropyl)-3-pyridinyl]-2-methyl-8-(4-

morpholinvl)-imidazo[1.2-b]pyridazine

O N =y
K/N|IIT1 N
=N
O—

From intermediate 14 and intermediate 59. Flash column chromatography (silica;

ethyl acetate in heptane 20/80 to 40/60) and precipitation from methanol yielded
compound 2 as a white solid (55%). '"H NMR (500 MHz, CDCls) & ppm 1.99 - 2.17
(m, 2 H), 2.54 (s, 3 H), 2.93 (t, J=7.5 Hz, 2 H), 3.37 (s, 3 H), 3.48 (t, J=6.4 Hz, 2 H),
3.90 -4.01 (m, 8 H), 6.10 (d, J=5.8 Hz, 1 H), 7.31 (d, J=7.8 Hz, 1 H), 7.97 (dd, J=8.1,
2.3 Hz,1H),799(d,J=5.8 Hz, 1 H), 8.78 (d, J=1.7 Hz, 1 H).

Example B3
Preparation of compound 3: 3-[6-(2-methoxy-2-methylpropyl)-3-pyridinyl]-2-methyl-

&-(4-morpholinyl)-imidazo[1,2-b]pyridazine

O N =y
“Nﬁ%
~N C{

From intermediate 14 and intermediate 58. Flash column chromatography (silica;

methanol in dichloromethane 0/100 to 2/98) yielded compound 3 as a white solid
(56%). "H NMR (400 MHz, DMSO-ds) & ppm 1.16 (s, 6 H), 2.44 (s, 3 H), 2.96 (s, 2
H), 3.22 (s, 3 H), 3.80 (br t, /4.9 Hz, 4 H), 3.97 (dd, J=4.9, 4.4 Hz, 4 H), 6.37 (d,
J=5.8 Hz, 1 H), 7.40 (d, /=8.1 Hz, 1 H), 7.99 (dd, /=8.1, 2.3 Hz, 1 H), 8.10 (d, /=5.5
Hz, 1 H), 8.74 (d, /=2.1 Hz, 1 H).
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Preparation of compound 4: 3-[6-(2-methoxy-1,1-dimethylethy])-3-pyridinyl]-2-

methyl-8-(4-morpholinyl)-imidazo[ 1,2-b]pyridazine

O N =y
A
~N C{

From intermediate 14 and intermediate 54. Flash column chromatography (silica;

ethyl acetate in dichloromethane 0/100 to 100/0) yielded compound 4 as a white solid
(74%). "H NMR (400 MHz, CDCls) & ppm 1.41 (s, 6 H), 2.55 (s, 3 H), 3.34 (s, 3 H),
3.62 (s, 2 H), 3.85-4.05 (m, 8 H), 6.10 (d, /=5.5 Hz, 1 H), 7.49 (dd, J=8.3, 0.7 Hz, 1
H), 7.99 (d, J=5.5 Hz, 1 H), 8.01 (dd, /=8.3, 2.3 Hz, 1 H), 8.84 (dd, /=2.1, 0.7 Hz, 1
H).

Example B5
Preparation of compound 5: 3-[6-(1-ethoxy-1-methylethyl)-3-pyridinyl]-2-methyl-8-(4-

morpholinvl)-imidazo[1.2-b]pyridazine
v\
=N O\\

From intermediate 14 and intermediate 48. Flash column chromatography (silica;

ethyl acetate in heptane 0/100 to 100/0) and precipitation from diethyl ether yielded
compound 5 as a white solid (92%). "H NMR (500 MHz, DMSO-ds) & ppm 1.16 (t,
J=7.1 Hz, 3 H), 1.53 (s, 6 H), 2.46 (s, 3 H), 3.32 (q, /=6.9 Hz, 2 H), 3.80 (br. t, J/=4.9
Hz, 4 H), 3.98 (dd, J=4.9, 4.3 Hz, 4 H), 6.38 (d, J/=5.8 Hz, 1 H), 7.68 (d, /=8.4 Hz, 1
H), 8.05 - 8.17 (m, 2 H), 8.79 (d, J/=1.7 Hz, 1 H).

Example B6
Preparation of compound 6: 3-[6-(1-methoxy-1-methylethy])-3-pyridinyl]-2-methyl-8-

(4-morpholinyl)-imidazo[1.2-blpyridazine

O N ~n
K/N\dé\@\é
=N O—

> 300
Dec.
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From intermediate 14 and intermediate 49. Flash column chromatography (silica;
ethyl acetate in heptane 0/100 to 100/0) and precipitation from diethyl ether yielded
compound 6 as a white solid (92%). "H NMR (500 MHz, DMSO-dg) 8 ppm 1.53 (s, 6
H), 2.47 (s, 3 H), 3.13 (s, 3 H), 3.80 (br. t, /4.9 Hz, 4 H), 3.98 (dd, /=4.9, 4.3 Hz, 4

5 H),639(d,J=5.8Hz, 1 H),7.67(d, /=8.1 Hz, 1 H), 8.05 - 8.16 (m, 2 H), 8.81 (d,
J=1.7Hz, 1 H).

Example B7
Preparation of compound 7: 3-[6-(2-methoxy-2-methylpropyl)-3-pyridinyl]-2-methyl-

10  §-(4-pyridinvyl)-imidazo[1.2-b]pyridazine

AW
v\
=N 0

\

From intermediate 20 and intermediate 58. Flash column chromatography (silica; 7
M solution of ammonia in methanol in dichloromethane 0/100 to 2/98), reverse phase
HPLC (0.1% solution of formic acid in acetonitrile 80/20 to 0/100) and precipitation
from diethyl ether yiclded compound 7 as a white solid (54%). 'H NMR (400 MHz,

15 DMSO-ds) & ppm 1.18 (s, 6 H), 2.57 (s, 3 H), 2.99 (s, 2 H), 3.23 (s, 3 H), 7.46 (d, J=8.1
Hz, 1 H), 7.71 (d, J/=4.9 Hz, 1 H), 8.07 (dd, J=8.1, 2.3 Hz, 1 H), 8.32 (d, J/=6.2 Hz, 2
H), 8.65 (d, /=4.9 Hz, 1 H), 8.78 - 8.86 (m, 3 H).

Example B8
20  Preparation of compound 8: 3-[6-(2-methoxyethoxvy)-5-methyl-3-pyridinyl]-2-methyl-

8-(4-pyridinyl)-imidazo[1.2-b]pyridazine

N NN\ =N
N\ /o
LN

O\

From intermediate 20 and intermediate 45. Flash column chromatography (silica; 7
M solution of ammonia in methanol in dichloromethane 0/100 to 2/98) and
precipitation from diethyl ether yiclded compound 8 as a yellow solid (79%). 'H

25 NMR (500 MHz, DMSO-d¢) 6 ppm 2.25 (s, 3 H), 2.53 (s, 3 H), 3.35 (s, 3 H), 3.73 (br.
t, J=4.6 Hz, 2 H), 4.50 (br. t, /=4.9 Hz, 2 H), 7.68 (d, /=4.9 Hz, 1 H), 7.88 - 7.93 (m, 1
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H), 8.30 (d, J=1.7 Hz, 1 H), 8.32 (d, J=6.4 Hz, 2 H), 8.63 (d, /=4.9 Hz, 1 H), 8.82 (d,
J=6.1 Hz, 2 H),

Example B9
Preparation of compound 9: 3-[6-(2-methoxvethoxy)-3-pyridinyl]-2-methyl-8-(3-

pyridinyl)-imidazo[1.2-blpyridazine

~ NN\ =N
X 7N \ /0
N

O\

From intermediate 19 and intermediate 47. Flash column chromatography (silica; 7
M solution of ammonia in methanol in dichloromethane 0/100 to 2/98), reverse phase
HPLC (0.1% solution of ammonium formate/ammonium hydroxide buffer pH 9 and
acetonitrile 20/80 to 0/100) and precipitation from diethyl ether yiclded compound 9 as
a pale yellow solid (73%). "H NMR (500 MHz, DMSO-ds) 3 ppm 2.54 (s, 3 H), 3.33
(s, 3 H), 3.71 (br. t, J/=4.6 Hz, 2 H), 4.47 (br. t, /=4.6 Hz, 2 H), 7.04 (d, /=8.7 Hz, 1 H),
7.64 (d, /=4.9 Hz, 1 H), 7.65 (d, J=4.6 Hz, 1 H), 8.08 (dd, J=8.5, 2.5 Hz, 1 H), 8.49 (d,
J=2.6 Hz, 1 H), 8.59 (d, /=4.6 Hz, 1 H), 8.72 (dt, /=8.0, 1.9 Hz, 1 H), 8.74 (dd, J=4.8,
1.6 Hz, 1 H), 9.47 (d, /=2.0 Hz, 1 H).

Example B10
Preparation of compound 10: 2-cyclopropyl-3-[6-(2-methoxyethyl)-3-pyridinyl]-8-(4-

pyridinyl)-imidazo[1.2-b]pyridazine

O

From intermediate 18 and intermediate 56. Flash column chromatography (silica;
ethyl acetate in dichloromethane 30/70 to 100/0) and precipitation from diisopropyl
cther yiclded compound 10 as a pale yellow solid (31%). 'H NMR (400 MHz, CDCls)
dppm 1.02 - 1.09 (m, 2 H), 1.19 - 1.28 (m, 2 H), 2.14 - 2.26 (m, 1 H), 3.17 (t, J=6.6
Hz, 2 H), 3.41 (s, 3 H), 3.86 (t, /=6.7 Hz, 2 H), 7.26 (d, J/=4.6 Hz, 1 H), 7.42 (d, J=8.1
Hz, 1 H), 8.14 (dd, J=8.1, 2.3 Hz, 1 H), 8.14 - 8.19 (m, J/=6.0 Hz, 2 H), 8.37 (d, J=4.6
Hz, 1 H), 8.81 (d, J=6.0 Hz, 2 H), 9.03 (d, J/=2.1 Hz, 1 H).
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Example B11
Preparation of compound 11: 3-[6-(2-methoxyethyl)-3-pyridinyl]-8-(4-morpholinyl)-

imidazo[1.2-blpyridazine
OON =
S

~N 0

\

From intermediate 17 and intermediate 56. Flash column chromatography (silica; 7

M solution of ammonia in methanol in dichloromethane 0/100 to 3/97) and filtration
through an Isolute SCX-2 cartridge followed by elution with a 7 M solution of
ammonia in methanol yiclded compound 11 as a white solid (83%). 'H NMR (500
MHz, DMSO-ds) 6 ppm 3.01 (t, J/=6.6 Hz, 2 H), 3.25 (s, 3 H), 3.72 (t, J/=6.5 Hz, 2 H),
3.79 (br. t, J/=4.9 Hz, 4 H), 4.00 (dd, /=4.9, 4.3 Hz, 4 H), 6.42 (d, /=5.8 Hz, 1 H), 7.41
(d, /=8.4 Hz, 1 H), 8.06 (s, 1 H), 8.24 (d, /=5.8 Hz, 1 H), 8.38 (dd, J=8.1, 2.3 Hz, 1 H),
9.14 (d, J/=1.7 Hz, 1 H).

Example B12
Preparation of compound 12: 2-methoxy-3-[6-(2-methoxyethy])-3-pyridinyl]-8-(4-

morpholinyl)- irnidazo[l 2-blpyridazine

““ﬁwx

From intermediate 15 and intermediate 56. Flash column chromatography (silica; 7

M solution of ammonia in methanol in dichloromethane 0/100 to 3/97) and
precipitation from diisopropyl ether yielded compound 12 as a white solid (83%). 'H
NMR (400 MHz, DMSO-de) & ppm 2.98 (t, J=6.7 Hz, 2 H), 3.25 (s, 3 H), 3.71 (t, J=6.6
Hz, 2 H), 3.80 (dd, J=5.1, 4.4 Hz, 4 H), 3.92 (dd, J=5.1, 4.4 Hz, 4 H), 4.06 (s, 3 H),
6.48 (d, J/=6.0 Hz, 1 H), 7.38 (d, J=8.3 Hz, 1 H), 8.21 (d, /=5.8 Hz, 1 H), 8.35 (dd,
J=8.3,2.3 Hz, 1 H), 9.15 (d, J/=2.3 Hz, 1 H).
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Example B13
Preparation of compound 13: 6-cyclopropyl-3-[6-(2-methoxyethyl)-3-pyridinyl]-2-

methyl-8-(4-morpholinyl)-imidazo[ 1,2-b]pyridazine

L\/N \ /

From intermediate 23 and intermediate 56. Flash column chromatography (silica;
ethyl acetate in heptane 0/100 to 100/0) yiclded compound 13 as a white solid (85%).
'H NMR (400 MHz, CDCls) & ppm 0.93 - 0.96 (m, 4 H), 1.88 - 1.97 (m, 1 H), 2.53 (s, 3
H), 3.13 (t, /=6.7 Hz, 2 H), 3.40 (s, 3 H), 3.84 (t, /=6.7 Hz, 2 H), 3.87 - 3.92 (m, 4 H),
3.92-3.98 (m, 4 H), 598 (s, 1 H), 7.33 (d, /=8.1 Hz, 1 H), 7.97 (dd, J=8.1,2.3 Hz, 1
H), 8.85 (d, /=1.6 Hz, 1 H).

Example B14
Preparation of compound 14: 6-cyclopropyl-3-[6-(2-methoxyethyl)-3-pyridinyl]-2-

methyl-8-(4-pyridinyl)-imidazo[1.2-blpyridazine

N7 N =N
S
~N 0

\

From intermediate 24 and intermediate 56. Flash column chromatography (silica;
methanol and ethyl acetate in heptane 0/30/70 to 2/98/0) and precipitation from
diisopropyl ether yielded compound 14 as a pale yellow solid (85%). "H NMR (500
MHz, CDCl) 6 ppm 1.03 - 1.15 (m, 4 H), 2.08 - 2.18 (m, 1 H), 2.63 (s, 3 H), 3.16 (t,
J=6.5 Hz, 2 H), 3.41 (s, 3 H), 3.87 (t, J=6.6 Hz, 2 H), 7.06 (s, 1 H), 7.39 (d, /=8.1 Hz, 1
H), 8.00 (dd, /=8.1, 2.3 Hz, 1 H), 8.05 (d, /=6.1 Hz, 2 H), 8.81 (d, /=6.1 Hz, 2 H), 8.91
(d, /=1.7Hz, 1 H).
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Example B15
Preparation of compound 15: 2-cyclopropyl-3-[6-(2-methoxyethyl)-3-pyridinyl]-6-

methyl-8-(4-morpholinyl)-imidazo[ 1,2-b]pyridazine

o7 N =
OGon
=N O\

From intermediate 25) and intermediate 56. Flash column chromatography (silica;

5  ethyl acetate in heptane 20/80 to 50/50) yielded compound 15 as a white solid (47%).
'H NMR (400 MHz, CDCl3) & ppm 0.91 - 0.98 (m, 2 H), 1.03 - 1.13 (m, 2 H), 2.05 -
2.15 (m, 1 H), 2.41 (s, 3 H), 3.13 (t, /=6.8 Hz, 2 H), 3.40 (s, 3 H), 3.84 (t, J=6.7 Hz, 2
H), 3.90 (br. s., 8 H), 5.96 (s, 1 H), 7.35 (d, J/=8.1 Hz, 1 H), 8.13 (dd, /=8.1, 2.3 Hz, 1
H), 9.02 (d, /=2.3 Hz, 1 H).

10

Example B16
Preparation of compound 16: 3-[6-(2-methoxyethoxy)-3-pyridinyl]-2-methyl-8-(4-

morpholinvl)-imidazo[1.2-b]pyridazine

\C'}' \ /0
~N \\\
O—
Tetrakis(triphenylphosphine)palladium (0) (0.034 g, 0.009 mmol) was added to a

15  stirred solution of intermediate 26 (0.2 g, 0.58 mmol) and intermediate 63 (0.243 g,

0.87 mmol), in a mixture of 1,4-dioxane (5 ml) and a saturated solution of sodium

carbonate (3 ml). The mixture was stirred at 80 °C for 16 h. in a sealed tube under
nitrogen and then diluted with dichloromethane and washed with water. The organic
layer was separated, filtered over cotton, and the solvents evaporated in vacuo. The

20 crude product was purified by flash column chromatography (silica; ethyl acetate in
dichloromethane 0/100 to 50/50). The desired fractions were collected and concentrated
in vacuo to yield compound 16 (0.151 g, 70%). "H NMR (400 MHz, CDClz) & ppm
2.51 (s,3 H), 3.46 (s, 3 H), 3.78 (t, /=4.6 Hz, 2 H), 3.86 - 4.06 (m, 8 H), 4.55 (dd,
J=4.9, 4.4 Hz, 2 H), 6.08 (d, J/=5.5 Hz, 1 H), 6.96 (d, /=8.8 Hz, 1 H), 7.92 (dd, J=8.6,

25 2.3 Hz 1H),797(d,J=5.5Hz 1 H),837(d, /=2.3 Hz, 1 H).
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The following compounds were prepared from the indicated precursors according to a

protocol analogous to B16.

Example B17
5  Preparation of compound 17: 3-[6-(ethoxymethy])-3-pyridinyl]-2-methyl-8-(4-

morpholinyl)-imidazo[1.2-b]pyridazine
v Y
~N O\\

From intermediate 26 and intermediate 64. Conditions: 150°C, 15 min, microwave

irradiation. Flash column chromatography (silica; 7 M solution of ammonia in
methanol in dichloromethane 0/100 to 2/98) yielded compound 17 as a white solid

10 (75%). 'H NMR (400 MHz, DMSO-ds) 8 ppm 1.21 (t, J=7.1 Hz, 3 H), 2.45 (s, 3 H),
3.60 (q, J/=7.0 Hz, 2 H), 3.79 (dd, J=5.1, 4.4 Hz, 4 H), 3.98 (br. t, /=4.6 Hz, 4 H), 4.60
(s, 2 H), 6.37 (d, /=5.8 Hz, 1 H), 7.56 (d, J/=8.1 Hz, 1 H), 8.10 (dd, J=8.1, 2.1 Hz, 1 H),
8.10 (d, /=5.8 Hz, 1 H), 8.78 (d, /=2.1 Hz, 1 H).

15 Example B18
Preparation of compound 18: 3-[6-(2-methoxy-2-methylpropoxv)-3-pyridinyl]-2-

methyl-8-(4-morpholinyl)-imidazo[ 1,2-b]pyridazine

@ﬁ?@o%

O—
From intermediate 26 and intermediate 62. Conditions: 140°C, 20 min, microwave

irradiation. Flash column chromatography (silica; ethyl acetate in dichloromethane

20 0/100 to 50/50) yiclded compound 18 as a white solid (82%). '"H NMR (400 MHz,
CDCL) 6 ppm 1.32 (s, 6 H), 2.51 (s, 3 H), 3.32 (s, 3 H), 3.90 - 4.01 (m, 8 H), 4.30 (s, 2
H), 6.08 (d, 1 H), 6.98 (dd, J=8.6, 0.5 Hz, 1 H), 7.93 (dd, J=8.6, 2.3 Hz, 1 H), 7.97 (d,
J=5.5Hz, 1 H), 8.37 (d, /1.8 Hz, 1 H).



B34 .3 _ ---CH3 ---H. 179.6 112 B34 (:) 1\1.. ---H---H"' n.d. 113 B35
(:) ---CH3 ---H N1\1.. 1 n.d. WD 2011/051342PCT/ EP2010/ 066264 - 132 - Co.
No. Ex. Neo2081/03234R3 ,,, R4 Het | R5 M p. PCT/EP2010/066264

- 106 -

Example B19
Preparation of compound 19: 2-methyl-8-(4-morpholinyl)-3-[6-(4-morpholinyl)-3-

pyridinyl]-imidazo[1.2-b]pyridazine

OK/N L D /=N
| E \/N/\\o

From intermediate 26 and commercially available 1-[5-(4,4,5,5-tetramethyl-

5  [1,3,2]dioxaborolan-2-yl)-pyridin-2-ylJmorpholine. Flash column chromatography
(silica; ethyl acetate in heptanes 0/100 to 40/60) and flash column chromatography
(silica; ethyl acetate and dichloromethane in heptane from 0/0/100 to 20/80/0) yielded
compound 19 as a white solid (69%). 'H NMR (400 MHz, CDCL) & ppm 2.51 (s, 3
H), 3.58 (dd, /=5.1, 4.6 Hz, 4 H), 3.85 (dd, J=5.1, 4.6 Hz, 4 H), 3.95 (br. s., 8 H), 6.06

10 (d,/=5.8Hz, 1 H), 6.78 (d, /=8.8 Hz, 1 H), 7.86 (dd, /=8.8, 2.3 Hz, 1 H), 7.97 (d,
J=5.5Hz, 1 H), 8.43 (d, /2.3 Hz, 1 H).

Example B20
Preparation of compound 20: 3-[6-(2-methoxyethy)-3-pyridinyl]-2-methyl-8-(4-

15  pyridinyl)-imidazo[1.2-b]pyridazine

’
Y =
v Yy

\

From intermediate 33 and intermediate 61. Conditions: 150 °C, 5 min, microwave

irradiation. Flash column chromatography (silica; 7 M solution of ammonia in

methanol in dichloromethane 0/100 to 4/96) and precipitation from diisopropyl ether

yielded compound 20 as a white solid (45%). '"HNMR (400 MHz, CDCLs) 3 ppm 2.66
20 (s,3H),3.16 (t,/=6.6 Hz, 2 H), 3.41 (s, 3 H), 3.86 (t, /=6.7 Hz, 2 H), 7.24 (d, /=4.9

Hz, 1 H), 7.41 (d, J/=8.1 Hz, 1 H), 8.02 (dd, J=8.1, 2.3 Hz, 1 H), 8.09 (d, /=6.2 Hz, 2

H), 8.40 (d, /=4.9 Hz, 1 H), 8.83 (d, J=6.2 Hz, 2 H), 8.88 (d, /=2.3 Hz, 1 H).
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Example B21
Preparation of compound 21: 3-[6-(2-methoxyethoxy)-3-pyridinyl]-2-methyl-8-(4-

pyridinyl)-imidazo[1.2-b]pyridazine

N\| N
|N\/o

O—
From intermediate 33 and intermediate 63. Conditions: 150 °C, 15 min, microwave
irradiation. Flash column chromatography (silica; ethyl acetate in heptane 0/100 to
100/0) and precipitation from diethyl ether yiclded compound 21 as a white solid
(44%). "H NMR (500 MHz, DMSO-ds) & ppm 2.55 (s, 3 H), 3.34 (s, 3 H), 3.72 (br t,
J=4.6 Hz, 2 H), 4.48 (br t, J/=4.6 Hz, 2 H), 7.05 (d, /=8.7 Hz, 1 H), 7.70 (d, J/=4.6 Hz, 1
H), 8.09 (dd, /=8.7, 2.3 Hz, 1 H), 8.33 (dd, J=4.6, 1.7 Hz, 2 H), 8.49 (d, /=2.0 Hz, 1
H), 8.63 (d, J/=4.6 Hz, 1 H), 8.82 (dd, /=4.6, 1.7 Hz, 2 H).

Example B21a
Preparation of compound 21a: 3-[6-(2-methoxyethoxy)-3-pyridinyl]-2-methyl-8-(4-

pyridinyl)-imidazo[1,2-b]pyridazine hydrochloride salt

N/
N" \_~o
R . 1.7HCI
~N

Hydrochloric acid (38.16 mL, 2M solution in diethyl ether) was added to a solution of
compound 21 (19.7 g, 54.51 mmol) in a mixture of diethylether (220 mL) and

dichloromethane (600 mL). The mixture was stirred at room temperature for 2.5 h and

then concentrated in vacuo. Diethyl ether was then added, and the solid was filtered,
washed with diethyl ether and dried overnight in vacuo, to yield compound 21a (20.94
g, 91%) as an orange solid. "H NMR (500 MHz, DMSO-ds) & ppm 2.57 (s, 3 H), 3.33
(s,3H),3.67-3.76 (m, 2 H), 4.42 -4.51 (m, 2 H), 7.07 (d, /=8.7 Hz, 1 H), 7.94 (d,
J=4.6 Hz, 1 H), 8.09 (dd, J=8.5, 2.5 Hz, 1 H), 8.50 (d, /=2.3 Hz, 1 H), 8.77 (d, J/=4.9
Hz, 1 H), 8.88 - 8.98 (m, 2 H), 9.09 - 9.17 (m, 2 H).
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Example B22
Preparation of compound 22: 2-cyclopropyl-3-[6-(2-methoxyethyl)-3-pyridinyl]-8-(4-

morpholinvl)-imidazo[1.2-b]pyridazine

OK/N YN\ ~=N
G<
=N 0
\

From intermediate 27 and intermediate 61. Conditions: 150 °C, 15 min, microwave

irradiation. Flash column chromatography (silica; 7 M solution of ammonia in
methanol in dichloromethane 0/100 to 7/93) and reverse phase HPLC (0.1% solution of
ammonium formate/ammonium hydroxide buffer pH 9 and acetonitrile 80/20 to 0/100)
yielded compound 22 as a white solid (14%). "H NMR (400 MHz, CDCl;) 8 ppm 0.92
-1.01 (m, 2 H), 1.06 - 1.13 (m, 2 H), 2.05 - 2.16 (m, 1 H), 3.13 (t, /=6.7 Hz, 2 H), 3.39
(s, 3 H), 3.83 (t, /=6.7 Hz, 2 H), 3.88 - 4.05 (m, 8 H), 6.06 (d, /=5.8 Hz, 1 H), 7.37 (d,
J=8.1 Hz, 1 H), 7.96 (d, /=5.8 Hz, 1 H), 8.10 (dd, /=8.0, 2.2 Hz, 1 H), 8.96 (d, J=2.3
Hz, 1 H).

Example B23
Preparation of compound 23: 3-[6-(2-methoxyethy)-3-pyridinyl]-2.6-dimethyl-8-(4-

morpholinyl)-imidazo[1.2-b]pyridazine

o7 N~
=N O\

From intermediate 28 and intermediate 61. Conditions: 150 °C, 15 min, microwave

irradiation. Flash column chromatography (silica; 7 M solution of ammonia in
methanol in dichloromethane 0/100 to 2/98) and reverse phase HPLC (0.1% solution of
ammonium formate/ammonium hydroxide buffer pH 9 and acetonitrile 80/20 to 0/100)
yielded compound 23 as a white solid (14%). 'H NMR (400 MHz, CDCl)  ppm 2.41
(s, 3H),2.52 (s,3 H), 3.13 (t, /=6.7 Hz, 2 H), 3.40 (s, 3 H), 3.84 (t, /=6.7 Hz, 2 H),
3.88 -3.97 (m, 8 H), 5.99 (s, 1 H), 7.34 (d, /=8.1 Hz, 1 H), 7.99 (dd, J=8.1,2.3 Hz, 1
H), 8.86 (d, /=2.3 Hz, 1 H).
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Example B24
Preparation of compound 24: 3-[6-(2-methoxyethy])-3-pyridinyl]-2.6-dimethyl-8-(4-

pyridinyl)-imidazo[1.2-b]pyridazine

/O

From intermediate 30 and intermediate 61. Conditions: 150 °C, 15 min, microwave
irradiation. Flash column chromatography (silica; 7 M solution of ammonia in
methanol in dichloromethane 0/100 to 2/98) and flash column chromatography (silica;
7 M solution of ammonia in methanol in dichloromethane 0/100 to 5/95) and
precipitation from diisopropyl ether yielded compound 24 as a yellow solid (29%). 'H
NMR (500 MHz, CDCls) & ppm 2.62 (s, 3 H), 2.64 (s, 3 H), 3.16 (t, J/=6.5 Hz, 2 H),
3.41 (s,3 H), 3.87 (t, J/=6.6 Hz, 2 H), 7.12 (s, 1 H), 7.40 (d, J=8.1 Hz, 1 H), 8.02 (dd,
J=8.1, 2.3 Hz, 1 H), 8.06 (d, /=6.1 Hz, 2 H), 8.81 (d, /=6.1 Hz, 2 H), 8.93 (d, /=1.7 Hz,
1 H).

Example B25
Preparation of compound 25: 3-[6-(2-ethoxyethyl)-3-pyridinyl]-2-methyl-8-(4-

morpholinyl)-imidazo[1.2-b]pyridazine

oY N =
Sy
~N 0
(.

A 60% dispersion of sodium hydride in mineral oils (0.2 g, 5 mmol) was added

portionwise to a stirred solution of intermediate 38 (0.2 g, 0.62 mmol) in ethanol (8
ml). The mixture was stirred at 100 °C for 16h. in a sealed tube and then poured onto
water and extracted with dichloromethane. The organic layer was separated, dried
(Na;S0s), filtered and the solvents evaporated in vacuo. The crude product was
purified by flash column chromatography (silica; 7 M solution of ammonia in methanol
in dichloromethane 0/100 to 1/99). The desired fractions were collected and
concentrated in vacuo to yicld compound 25 (0.042 g, 18%) as a white solid.

'H NMR (500 MHz, DMSO-ds) & ppm 1.10 (t, J=6.9 Hz, 3 H), 2.44 (s, 3 H), 3.02 (4,
J=6.8 Hz, 2 H), 3.46 (q, /=6.9 Hz, 2 H), 3.72 - 3.84 (m, 6 H), 3.97 (dd, /=4.9, 4.3 Hz, 4
H), 6.37 (d, /=5.8 Hz, 1 H), 7.44 (d, J/=8.1 Hz, 1 H), 7.99 (dd, /=8.1, 2.3 Hz, 1 H), 8.09
(d, /=5.8 Hz, 1 H), 8.74 (d, J=1.7 Hz, 1 H).

---CF
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The following compound was prepared from the indicated precursors according to

aprotocol analogous to B2S.

Example B26
Preparation of compound 26: 3-[2-(2-methoxyethy)-4-pyridinyl]-2-methyl-8-(4-

morpholinvl)-imidazo[1.2-b]pyridazine

oﬂ N— —

““ﬁ“ig“
=N

0

From intermediate 40 and sodium methoxide. Flash column chromatography (silica;
ethyl acetate in heptane 20/80 to 100/0) yiclded compound 26 as a white solid (69%).
'H NMR (500 MHz, CDCls) & ppm 2.58 (s, 3 H), 3.15 (t, /=6.8 Hz, 2 H), 3.38 (s, 3 H),
3.83 (t, /=6.8 Hz, 2 H), 3.88 - 4.03 (m, 8 H), 6.13 (d, J=5.5 Hz, 1 H), 7.54 (dd, J=5.2,
1.7 Hz, 1 H), 7.60 (br. s., 1 H), 8.03 (d, /=5.8 Hz, 1 H), 8.64 (d, J/=5.2 Hz, 1 H).

Example B27
Preparation of compound 27: 2-methyl-8-(4-morpholinyl)-3-[ 6-(tetrahydro-2H-pyran-

4-y1)-3-pyridinyl]-imidazo[1.2-b]pyridazine

oy N {
| =N
“Nﬁmo

10% Palladium on charcoal (0.069 g) was added to a suspension of intermediate 41

(0.245 g, 0.65 mmol) and ammonium formate (0.122 g, 1.95 mmol) in methanol (10
ml). The mixture was stirred at 85 °C for 4 h. and then more 10% palladium on
charcoal (0.69 g) and ammonium formate (0.122 g, 1.95 mmol) were added. The
mixture was stirred at 90 °C for a further 16h. and then filtered through a pad of
diatomaceous earth and the filtrate concentrated in vacuo. The crude product was
diluted with dichloromethane and washed with water. The organic layer was separated,
dried (Na;S0Oy), filtered and the solvents evaporated in vacuo. The crude product was
purified by flash column chromatography (silica; ethyl acetate in heptane 30/70 to
100/0). The desired fractions were collected and evaporated to yield compound 27
(0.21 g, 86%) as a white solid. 'H NMR (400 MHz, CDCls) & ppm 1.83 - 2.06 (m, 4
H), 2.54 (s, 3 H), 2.94 -3.10 (m, 1 H), 3.51 - 3.65 (m, 2 H), 3.87 - 4.03 (m, § H), 4.07 -

B36
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4.19 (m, 2 H), 6.10 (d, J=5.8 Hz, 1 H), 7.32 (d, J=8.1 Hz, 1 H), 7.99 (d, J=5.5 Hz, 1 H),

8.02 (dd, J=8.2, 2.2 Hz, 1 H), 8.80 (d, /=2.1 Hz, 1 H).

Example B28
Preparation of compound 28&: 3-(6-ethyl-3-pyridinyl)-2-methyl-&8-(4-morpholinyl)-

imidazo[1.,2-b]pyridazine
oﬂ

ﬁ\/

10% Palladium on charcoal (0.405 g) was added to a suspension of intermediate 38
(2.45 g, 7.62 mmol) in a mixture of methanol (90 ml) and ethyl acetate (90 ml). The

mixture was hydrogenated (atmospheric pressure) at room temperature for 16 h. and

then filtered through a pad of diatomaceous earth. The filtrate was concentrated in
vacuo. The crude product was purified by flash column chromatography (silica; ethyl
acetate in dichloromethane 0/100 to 100/0). The desired fractions were collected and
concentrated in vacuo. The crude product was precipitated from diethyl ether to yield
compound 28 (0.675 g, 27%) as a white solid. "H NMR (500 MHz, DMSO-ds) 8 ppm
1.28 (t, /=7.7 Hz, 3 H), 2.44 (s, 3 H), 2.82 (q, J/=7.6 Hz, 2 H), 3.79 (br t, /<49 Hz, 4
H), 3.97 (dd, J=4.9, 4.3 Hz, 4 H), 6.36 (d, J/=5.8 Hz, 1 H), 7.41 (d, J/=8.1 Hz, 1 H), 7.99
(dd, J=8.1,2.3 Hz, 1 H), 8.09 (d, /=5.8 Hz, 1 H), 8.73 (d, J=1.7 Hz, 1 H).

Example B29
Preparation of compound 29: 3-[6-(3-methoxy-3-methylbutyl)-3-pyridinyl]-2-methyl-

8-(4-morpholinyl)-imidazo[1.2-blpyridazine
Ny
=N

1,2-Dibromoethane (0.016 ml, 0.19 mmol) was added to a stirred suspension of zinc

(0.337 g, 5.17 mmol) in dry N,N-dimethylformamide (8 ml). The mixture was stirred at
90 °C for 30 min. under nitrogen and then allowed to cool down to room temperature.
Chlorotrimethylsilane (0.006 ml, 0.048 mmol) was added and the mixture was stirred at
room temperature for 15 min. A solution of intermediate 43 (0.7 g, 2.58 mmol) in
tetrahydrofuran (3 ml) was added dropwise and the mixture was stirred at 50 °C for 1.5
h. The excess zinc was allowed to settle for 1 h and the supernatant liquid was
transferred via cannula to a second flask charged with intermediate 35 (0.21 g, 0.64
mmol) and tetrakis(triphenylphosphine)palladium (0) (0.015 g, 0.013 mmol). The
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mixture was stirred at 55 °C for 16 h. under nitrogen, and then a saturated solution of
ammonium chloride was added. The mixture was extracted with ethyl acetate and the
organic layer was separated, dried (Na,;SO,), filtered and the solvents evaporated in
vacuo. The crude product was purified by flash column chromatography (silica;

5 methanol in dichloromethane 0/100 to 2/98). The desired fractions were collected and
concentrated to yicld compound 29 (0.071 g, 28%). '"H NMR (400 MHz, CDCL) &
ppm 1.26 (s, 6 H), 1.86 - 2.07 (m, 2 H), 2.53 (s, 3 H), 2.79 - 2.99 (m, 2 H), 3.26 (s, 3
H), 3.80 - 4.11 (m, 8 H), 6.09 (d, /=5.5 Hz, 1 H), 7.32 (d, /=8.1 Hz, 1 H), 7.96 (dd,
J=8.1, 1.6 Hz, 1 H), 7.98 (d, J/=5.5 Hz, 1 H), 8.78 (br. s., 1 H).

10

Example B30
Preparation of compound 30: 2-methyl-8-(4-morpholiny])-3-[6-(1-piperazinyl)-3-

pyridinyl]-imidazo[1.2-b]pyridazine

oY N A ~n
el

=N

Piperazine (4.68 g, 54.4 mmol) was added to a stirred solution of intermediate 35 (2.7
15 g, 6.80 mmol) in acetonitrile (24 ml). The mixture was stirred at 120 °C for 1 d. in a
sealed tube and then diluted with dichloromethane and washed with water. The organic
layer was separated, dried (Na,S0Oy,), filtered and the solvents evaporated in vacuo. The
crude product was purified by column chromatography (silica; 7 M solution of
ammonia in methanol in dichloromethane 0/100 to 3/97). The desired fractions were
20  collected and concentrated in vacuo and the crude product was precipitated from
diisopropyl ether to yicld compound 30 (1.64 g, 39%) as a pale yellow solid. "H NMR
(400 MHz, CDCls) 6 ppm 1.75 (s, 1 H), 2.51 (s, 3 H), 3.01 (br. t, /=5.1 Hz, 4 H), 3.59
(dd, J=5.3, 4.9 Hz, 4 H), 3.83 - 4.07 (m, 8 H), 6.06 (d, J/=5.8 Hz, 1 H), 6.78 (d, J=9.0
Hz, 1 H), 7.83 (dd, J=8.9,2.4 Hz, 1 H), 7.97 (d, J=5.5 Hz, 1 H), 8.41 (d,J=2.3 Hz, 1
25  H).

The following compound was prepared from the indicated precursors according to a

protocol analogous to that used of B30.
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Example B31
Preparation of compound 31: 2-methyl-3-[6-(4-morpholinyl)-3-pyridinyl]-8-(4-

pyridinyl)-imidazo[1.2-b]pyridazine

oL Y~
| N \ 4 N/\\
=N \\/O

From intermediate 37 and morpholine. Flash column chromatography (silica; 7 M

5  solution of ammonia in methanol in dichloromethane 0/100 to 2/98) and precipitation
from diethyl ether yielded compound 31 as an orange solid (80%). M. p. > 300 °C
(decomposition). 'H NMR (500 MHz, DMSO-ds) & ppm 2.53 (s, 3 H), 3.55 (dd, J=5.2,
4.6 Hz, 4 H), 3.74 (br. t, J=4.6 Hz, 4 H), 7.02 (d, /=8.7 Hz, 1 H), 7.64 (d, J/=4.9 Hz, 1
H), 7.91 (dd, /=8.8, 2.5 Hz, 1 H), 8.32 (d, /=6.1 Hz, 2 H), 8.45 (d, /=2.0 Hz, 1 H), 8.59

10 (d,/~4.9Hz, 1 H), 8.81 (d, /=6.4 Hz, 2 H).

Example B32
Preparation of compound 32: 2-methyl-3-[6-(1-methylethy])-3-pyridinyl]-8-(4-

morpholinvl)-imidazo[1.2-b]pyridazine

oﬂ N— N
““ﬁm
=N

15 A 2M solution of isopropylmagnesium chloride in tetrahydrofuran (0.758, 1.52) was
added to a stirred solution of intermediate 35 (0.25 g, 0.76 mmol) and [1,3-
bis(diphenylphosphino)propane]dichloronickel (I1) (0.021 g, 0.038 mmol) in

tetrahydrofuran (5 ml) at 0°C. The mixture was allowed to warm to room temperature
over 1 h. and then stirred for a further 2h. A 10% solution of ammonium chloride

20 solution was added and the mixture was extracted with dichloromethane. The organic
layer was separated, dried (Na,SQ.), filtered and the solvents evaporated in vacuo. The
crude product was purified by flash column chromatography (silica; 7 M solution of
ammonia in methanol in dichloromethane 0/100 to 2/98). The less pure fractions were
evaporated in vacuo and the residue purified again by flash column chromatography

25  (silica, ethyl acetate in heptane 20/80 to 60/40). The desired fractions were combined
and concentrated in vacuo to yield compound 32 (0.116 g, 45%). '"H NMR (400 MHz,
CDCl3) 6 ppm 1.36 (d, /=6.9 Hz, 6 H), 2.54 (s, 3 H), 3.13 (spt, /=6.9 Hz, 1 H), 3.85 -
4.07 (m, 8 H), 6.09 (d, /=5.5 Hz, 1 H), 7.32 (d, /=8.1 Hz, 1 H), 7.98 (dd, J=8.1, 2.1 Hz,
1 H), 7.99 (d, J/=5.5 Hz, 1 H), 8.79 (d, J/=2.1 Hz, 1 H).

30
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Example B33
Preparation of compound 33: 3-(6-cyclopropyl-3-pyridiny])-2-methyl-8-(4-

morpholinvl)-imidazo[1.2-b]pyridazine

oﬂ N— N
K/N\ﬁw v

N

Palladium (II) acetate (0.031 g, 0.14 mmol) was added to a stirred solution of
intermediate 35 (0.3 g, 0.91 mmol), cyclopropylboronic acid (0.117 g, 1.37 mmol), 2-
dicyclohexylphosphino-2',6'-dimethoxybiphenyl (0.244 g, 0.594 mmol) and potassium
phosphate (0.11 g, 0.27 mmol) in toluene (5 ml). The mixture was stirred at 80 °C for 1
d. in a sealed tube under nitrogen and then diluted with dichloromethane and washed
with water. The organic layer was separated, dried (Na,SOy), filtered and the solvents
evaporated in vacuo. The crude product was purified by flash column chromatography
(silica; ethyl acetate in heptane 20/80 to 100/0). The desired fractions were collected
and concentrated in vacuo and the crude product triturated with diisopropyl ether to
yield compound 33 (0.091 g, 30%) as a white solid. '"H NMR (500 MHz, CDCL) &
ppm 1.00 - 1.06 (m, 2 H), 1.06 - 1.12 (m, 2 H), 2.06 - 2.13 (m, 1 H), 2.51 (s, 3 H), 3.90
-4.00 (m, 8 H), 6.08 (d, /=5.8 Hz, 1 H), 7.26 (d, /=7.5 Hz, 4 H), 7.89 (dd, J=8.1, 2.0
Hz, 1 H), 7.97 (d, J/=5.5 Hz, 1 H), 8.69 (d, J/=2.3 Hz, 1 H).

Example B34
Preparation of compound 34: 3-[6-[(3R)-3-methoxy-1-pyrrolidinyl]-3-pyridinyl]-2-

methyl-8-(4-morpholinyl)-imidazo[ 1,2-b]pyridazine

o/\ N
\ =N
MG A ek

A mixture of intermediate 35 (0.2 g, 0.61 mmol), (R)-(+)-3-pyrrolidinol (0.21 g, 2.43
mmol) and diisopropylethylamine (0.158 ml, 0.91 mmol) was stirred at 120 °C for 3 h.

The mixture was diluted with dichloromethane and extracted with a saturated solution
of ammonium chloride. The organic layer was separated, dried (MgSQy), filtered and
the solvents evaporated in vacuo. The crude product was dissolved in tetrahydrofuran
(10 ml) and sodium zert-butoxide (0.34 g, 3.03 mmol), 18-crown-6 (0.024 g, 0.091
mmol) and iodomethane (0.378 ml, 6.06 mmol) were added. The mixture was stirred at
room temperature for 18 h., then diluted with dichloromethane and washed with water.
The organic layer was separated, dried (MgSO,), filtered and the solvents evaporated in

vacuo. The crude product was purified by column chromatography (silica;
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dichloromethane). The desired fractions were collected and concentrated in vacuo to
yield compound 34 (0.091 g, 30%) as a white solid. '"H NMR (500 MHz, CDCL) &
ppm 2.08 - 2.24 (m, 2 H), 2.50 (s, 3 H), 3.38 (s, 3 H), 3.59 (dd, J=8.5, 5.9 Hz, 2 H),
3.64-3.71 (m, 2 H), 3.90 - 3.98 (m, 8 H), 4.08 - 4.14 (m, 1 H), 6.04 (d, J=5.5 Hz, 1 H),

5 6.51(d,/=8.7Hz,1H), 7.78 (dd, J/=8.7,2.3 Hz, 1 H), 7.95 (d, J=5.5 Hz, 1 H), 8.37 (d,
J=2.3 Hz, 1 H).

Example B35
Preparation of compound 35: 2-methyl-3-[1-(2-methylpropyl)-/H-pyrazol-4-yl]-8-(4-

10 morpholinyl)-imidazo[1.2-blpyridazine
0 N
Q /,\g\CN
Ny \/<
~N

Tetrakis(triphenylphosphine)palladium(0) (0.017 g, 0.015 mmol) was added to a stirred
solution of intermediate 26 (0.2 g, 0.58 mmol) and 1-isobutyl-4-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)-/ H-pyrazole (0.18 g, 0.73 mmol) in a mixture of 1,4-dioxane

(8 ml) and a saturated solution of sodium carbonate (2 ml). The mixture was stirred at

15 140 °C for 20 min. in a sealed tube under nitrogen, under microwave irradiation. The
mixture was filtered through a pad of diatomaceous earth and the filtrate diluted with
dichlorometane and extracted with water. The organic layer was separated, dried
(Na,S0O,), filtered and the solvents evaporated in vacuo. The crude product was purified
by flash column chromatography (silica; ethyl acetate in dichloromethane 0/100 to

20 40/60). The desired fractions were collected and concentrated in vacuo to yield
compound 35 (0.14 mg, 71 %) as a white solid. 'H NMR (500 MHz, CDCl;) § ppm
0.97 (d, J=6.6 Hz, 6 H), 2.30 (spt, J=6.7 Hz, 1 H), 2.61 (s, 3 H), 3.89 - 3.97 (m, 8 H),
4.01 (d, J=7.2 Hz, 2 H), 6.06 (d, J=5.8 Hz, 1 H), 8.01 (s, 1 H), 8.05 (d, J=5.5 Hz, 1 H),
8.17 (s, 1 H).

25
The following compounds were prepared from the indicated precursors according to a

protocol analogous to that of B35.
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Example B36
Preparation of compound 36: 3-[1-(2-methoxyethy])-1 H-pyrazol-4-vyl]-2-methyl-8-(4-

rnorpholinvl) imidazo[1.2-blpyridazine

N

N

t L
O/

From intermediate 32 and intermediate 68). Flash column chromatography (silica; 7

5 M solution of ammonia in methanol in dichloromethane 0/100 to 4/96) and
precipitation from diisopropyl ether yiclded compound 36 as a white solid (57%). 'H
NMR (400 MHz, CDCls) & ppm 2.61 (s, 3 H), 3.36 (s, 3 H), 3.82 (t, J=5.4 Hz, 2 H),
3.94 (br. s, 8 H), 4.39 (t, J=5.4 Hz, 2 H), 6.06 (d, J=5.8 Hz, 1 H), 8.04 (s, 1 H), 8.05 (d,
J=5.5Hz, 1 H), 8.24 (s, 1 H).

10

Example B37
Preparation of compound 37: 3-[1-(2-methoxy-2-methylpropyl)-1 H-pyrazol-4-yl]-2-

methyl-8-(4-morpholinyl)-imidazo[ 1,2-b]pyridazine
0O N
s
C
~N

From intermediate 26 and intermediate 67. Flash column chromatography (silica;

15  ethyl acetate and dichloromethane in heptane 0/100/0 to 0/0/100 to 80/0/20), filtration
through Isolute SCX-2 cartridge and precipitation from diethyl ether yielded
compound 37 as a white solid (29%). "H NMR (500 MHz, DMSO-ds) & ppm 1.12 (s, 6
H), 2.50 (s, 3 H), 3.20 (s, 3 H), 3.78 (br t, /4.9 Hz, 4 H), 3.96 (br t, /=4.9 Hz, 4 H),
4.23 (s,2 H), 6.31 (d, /5.8 Hz, 1 H), 8.00 (s, 1 H), 8.16 (d, J/=5.8 Hz, 1 H), 8.26 (s, 1

20 H).

Example B38
Preparation of compound 38: 2-cyclopropyl-3-[ 1-(2-methoxy-2-methylpropyl)-1 H-

pyrazol-4-yl]-8-(4-morpholinyl)-imidazo[1.2-b]pyridazine
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10% Palladium on activated charcoal (0.284 g) was added to a mixture of intermediate
69 (0.125 g, 0.29 mmol) and tricthylamine (0.08 ml, 0.58 mmol) in a mixture of
methanol (6 ml) and tetrahydrofuran (6 ml). The mixture was hydrogenated
(atmospheric pressure) at room temperature for 24 h. and then filtered through a pad of
diatomaceous earth and the filtrate was concentrated in vacuo. The crude product was
purified by flash column chromatography (silica; ethyl acetate in heptane 30/70 to
100/0). The desired fractions were collected and concentrated in vacuo to yield
compound 38 (0.116 g, 99%) as a white solid. 'H NMR (500 MHz, DMSO-ds) 8 ppm
0.85-0.95(m, 2 H), 0.95-1.02 (m, 2 H), 1.12 (s, 6 H), 2.15 - 2.23 (m, 1 H), 3.20 (s, 3
H), 3.71 - 3.83 (m, 4 H), 3.85 - 3.98 (m, 4 H), 4.23 (s, 2 H), 6.30 (d, /=5.8 Hz, 1 H),
8.09 (s, 1 H), 8.15 (d, J/=5.5 Hz, 1 H), 8.32 (s, 1 H).

Additional compounds were prepared from the corresponding intermediates according
to procedures similar to those described for the synthesis of the corresponding
Examples previously described. The corresponding intermediates were prepared by
procedures similar to those previously described either in the Experimental Part or in
the Synthesis section. Compound 45 was isolated as the corresponding hydrochloric
acid salt ((HCI). The assignment of configuration in compounds 34, 113 and 131

derives from the reagent used in the synthesis of the compounds.

Table 1. Compounds and melting points thereof according to formula (I) prepared

according to the above methods. (Dec means decomposition)

191.2 149 B 1

Co. | Ex. R R’ R L M. p.
No. | No. e (°C)
1 | Bl | oM —CH; | --H ’ 131.5
NL N
2N
O\
2 | B2 | oY ~-CH; | -—H ’ 165
NL S
2N
O/
3 | B3 | o ~CH; | —H ’ 101.8
NL N
2N
O\
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60 fenmal e hooded-Lister rats (Charles River,

t hese studi es and wei ghed 2489 20g. Rats were all owed at
accl i mat iwetzoomspaei od to the ani nal
experinmentati on.
conditions under a 12 h light:dark cycle,
testing was carried out

UK) were used as subjects for

Food and water were

freely

| east a 7-day
unit prior to conmeoTmPRND/064264

Rats were housed in grmps of 5 under standard | aboratory
lights 350on at 0700 h. Al
in the |ight phase.

provi ded. Al experinents were conducted in accordance with the Aninmals

Sci ent i fi ¢ —WO—Z304HH-051342PCHEP201-6+066264 144 Precedures—Aet—UK
1986 and weg | byRt he | UniR/er s{t yRdf Bradf or ok gffhi cal revi Mappanel .
Tr eat nent test compound was dissplved inis mM of 40% °C)

hydr oxypr oy gdext+in{HPBC) sol ution— The s utionwas sonical ed
until conpl n €0y 2|n--&f]steri-He hater was_added and| t hed.pH
measur ed ar i NNaOH solution (0.[LN) to gbthin pH -4 Finally,
sterile wat ed to a final volune of |10 m . Vs stock |sol ution was
then dil uteg PBC to obtain the final|concentrlatrons. 10 100 ng|of
PQLO was di a 40% HPBC solution angd 8 ng of tartaric [acid. The
sol ution wg ] until conpletely dissplved. 5 nf~of sterlile water
was added 3 reaslised | and-aflj ustegf W th NaCH $ol ution (|0.1M)pt o
obtain pH - stE%Dle wat er~ was added to a fgmal volung of 10 m.
Test conpod iini stered at doses of 0} 3 and 1\gMy/ kg vija th€ ofa
route 30 1§ to testing. PQLD was afm ni stered at a dose of 1]0
ng/ kg via t ite 30 min prior|to testing. Cb(@s recognji ti on nmgnory
Certain prdg ests aIIOM/the bbservati on of atively [subtle
cognitive d n|2gAbe 1a é@? re e cognitive synptonsg%p

subj ects wi ' ;?k. The™ tive deficits erved arle 5ekn in
behavi our s ilsodi’cnenory, which cap be neasyged by recognition

t asks such 2| object recognition (NOR) parddigm A recognition
menory task > conparison betyween presented stN&uli and previously
stored infd jnaceur, A Del acpur, J (1988) A new one-trfial tesf for
25 neur obi gt tydreg of Tnmenory 1t nratsyBehav Brarnm Res 334759
descri bed t i Nats whitdh hasWhsed on thagdifferent|al>9.0

expl orati or i ar new obj ects. The| NOR tegt |s a non-|rewarded,

et hol ogi cal par adi gm based|on t he| spont angbus expl orjat ory

behavi our g nmeasur ¢s epi sodi c nenpry. Eac ssi on clonsi sts|of
two trials. st trial, the rats are| exposed tH two identical 30
objects in ¢l-d—Durifhgthe secondtrial—rats~are expfsed—Le-tmo
di ssim | ar e fa 'Ilapuﬁﬁke:bntﬁhn'the fir t trial and 0283 new
obj ect. bj i|ti in|rats can be nmepsured §s Y he difference in

ti me spent he fam liar and|the new objects Pats havel been shown
to spend ng l oring the new pbject.|It was foQund that [rats are¢
able to dig et ween the famliar anfd the n06§L~object when 35|t he
inter-trial i|s between 3 m nutes and 1-3 hoursyp but not when it is
greater thdg +although this effect y be sex API’\F‘I"I(‘IF‘N\I_}_D_I_LU}
rat. The d( vack sy i &l -i Iso-LHmortant as !a preferencelfor fhe
novel obj ed S ing the Tirst WJ 2011/ 0§13¢2PCT/ EP2010/ 066264 -
145 - 1 or after which ting prefefrence dingMi shes as| both

obj ect s bed iar and are explored equally. Pracedure 5 |Allocation
of Treat ner ats were|randomy assighed to the treatnment groups
Habi t uat i on re allowed to habituatge to the ePpty test| box and the
behavi our al 18/B?vironﬂgqt tor_gy hjon day 1. Prior to bghgyloura
testing on ngiyen a further 3| min hapiyation. Behavioura
testing K ie 3 min|habituation period, tRe.xvats were given fwo 3
mntrials T2) whi¢h were separated by a ln inter-tria
interval in age during which the opjects werg—changed. T1=Tria

1, the acqui ijlal  In this trial, thelanimals wete allowed to
explore two tdentical objects (Al and AZ) for 3 mn. 20T2=Trial 2, the

retention trial
fromT1l and a novel

In this trial,
object (B) for 3 mn.

the animals explored a famliar object (A
The fam|liar object presented

during T2 was a duplicate of the object presented in Tl in order to avoid

any olfactory trails.
defined by animals |icking,
forepaws whil st sniffing, but not
or sitting on the object.
in each trial
follomnng factors wer e cal cul ated. 30Tot al
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Table 2 : Physico-chemical data for some compounds (nd = not determined).
LCMS data: [M+H] means the protonated mass of the free base of the compound, R;

5 means retention time (in minutes), method refers to the method used for LCMS.

EZ M.Wt.[M+H]" | R, [Method
4 | 381 | 382 | 3.08 5
5 | 381 | 382 | 3.07 5
6 | 367 | 368 | 2.64 5
7 | 373 | 374 | 231 5

EZ M.Wt.[M+H]" | R, |[Method
8 | 376 | 375 | 2.68 5
9 | 361 | 362 | 2.20 5
10 | 371 | 372 | 261 5
11 | 339 | 340 | 1.98 5




n.t.
n.t.

n.t.

<5 127 6.95 <56 n.t. <5 <5 <5 5.33 n.t. <5 n.t. <5 48 6.94 n.t. n.
n.t. n.t. n.t. n.t. n.t. 16 6.92 <6 n.t. <5 <56 <5 <5 n.t. <5
WO 2011/051342 PCT/EP2010/066264
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Co. N Co. N

No. M.Wt. [M+H] R, [Method No. M.Wt.[M+H] R, [Method
12 369 370 2.65 5 36 342 343 3.02 1
13 393 394 2.87 5 37 370 371 2.31 5
14 385 386 2.63 5 38 396 397 3.03 5
15 393 394 3.14 5 39 309 310 1.98 5
16 369 370 2.40 5 40 413 414 3.06 5
17 353 354 2.32 5 41 409 410 3.26 5
18 397 398 2.99 5 42 409 410 2.72 5
19 380 381 2.29 5 43 421 422 3.31 5
20 345 346 1.86 5 44 387 388 3.03 5
21 361 362 2.21 5 45 407 408 3.33 5
21a 361 362 2.20 5 46 398 399 2.92 5
22 379 380 2.83 5 47 395 396 2.81 5
23 367 368 3.30 1 48 387 388 2.61 5
24 359 360 2.17 5 49 375 376 2.55 5
25 367 368 2.41 5 50 399 400 3.08 5
26 353 354 2.0 5 51 367 368 2.44 5
27 379 380 2.28 5 52 355 356 2.32 5
28 323 324 2.44 5 53 421 422 3.61 5
29 395 396 2.78 5 54 393 394 2.74 5
30 379 380 1.25 5 55 413 414 3.36 5
31 372 373 2.15 5 56 385 386 2.89 5
32 337 338 3.43 2 57 331 332 1.76 5
33 335 336 1.99 5 58 412 413 2.92 5
34 394 395 3.00 5 59 401 402 3.03 5
35 340 341 3.39 1 60 359 360 2.19 5

t.
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n.t.
n.t.
n.t.

<5 72 6.91 n.t. n.t. 5.98 n.t. n.

n.t. <bnt. nt. nt. n.t. n.t.

<5 WO 2011/051342
Co. N
No. M.Wt. [M+H] R, [Method
61 358 359 3.31 1
62 393 394 4.07 1
63 380 381 2.29 5
64 421 422 3.16 5
65 365 366 3.38 5
66 353 354 3.35 5
67 353 354 3.35 5
68 394 395 2.58 5
69 383 384 2.71 5
70 386 387 2.45 5
71 412 413 3.21 5
72 401 402 2.40 5
73 395 396 3.26 5
74 409 410 3.55 5
75 420 421 3.41 5
76 381 382 2.74 5
77 392 393 1.34 5
78 419 420 3.08 5
79 419 420 3.36 5
80 411 412 3.11 5
81 411 412 2.78 5
82 365 366 2.18 5
83 315 316 2.23 5
84 363 364 3.61 5
85 447 448 3.88 5

t.
n.t.

- 138 -

n.

t. nt. n.t. n.t. n.t. 68 6.8
n.t. 18 6.77 <5 n.t. <6 <6 <5 5
PCT/EP2010/066264

Co. N

No. M.Wt.[M+H] R, [Method
86 355 356 3.07 5
87 341 342 3.03 5
88 329 330 2.56 5
89 364 365 2.84 5
90 352 353 2.56 5
91 380 381 2.28 5
92 364 365 2.72 5
93 352 353 2.51 5
94 420 421 3.16 5
95 405 406 4.34 1
96 385 386 1.26 5
97 371 372 1.08 5
98 405 406 1.86 5
99 411 412 1.68 5
100 419 420 2.07 5
101 411 412 1.89 5
102 397 398 1.68 5
103 379 380 1.33 5
104 351 352 3.20 5
105 351 352 3.07 5
106 349 350 3.28 5
107 363 364 3.33 5
108 337 338 2.78 5
109 309 310 2.35 5
110 349 350 3.10 5




n.t. <5 144 6.49 n.t. n.t. <5 n.t. n.t. n.t. n.t. n.t. n.t. n.t. 110 6. 48

nt. n.t. <5 n.t. n.t. n.t. n.t. n.t. n.t. n.t. 61 6.47 <56 <5 5.1 <5 <5

5.57 n.t.we2011/051342 PCT/EP2010/066264
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Co. N Co. N
No. M.Wt. [M+H] R, [Method No. M.Wt.[M+H] R, [Method
111 327 328 2.54 5 131 356 357 2.81 1
112 321 322 2.61 5 132 348 349 2.69 2
113 394 395 2.42 5 133 356 357 2.75 2
114 334 335 2.03 4 134 348 349 2.64 2
115 375 376 2.57 1 135 358 359 2.84 2
116 284 285 1.98 1 136 326 327 2.91 4
117 368 369 2.68 1 137 366 367 2.69 4
118 374 375 3.12 2 138 392 393 3.11 5
119 368 369 2.48 5 139 396 397 2.63 5
120 370 371 2.70 5 140 358 359 2.30 5
121 362 363 2.45 5 141 384 385 3.08 1
122 388 389 2.31 5 142 360 361 2.95 2
123 362 363 2.87 2 143 388 389 2.84 5
124 332 333 2.56 5 144 366 367 2.16 5
125 382 383 2.58 5 145 407 408 2.88 5
126 374 375 2.39 5 146 400 401 2.7 4
127 356 357 2.18 5 147 368 369 2.67 4
128 388 389 2.75 5 148 358 359 4.11 5
129 402 403 2.59 5 149 361 362 2.11 5
130 410 411 2.94 5

D. Pharmacological examples

The compounds provided in the present invention are inhibitors of PDE10,
particularly, of PDE10A. The behaviour of the PDE10 inhibitors according to Formula
5 (I) in vitro and using an apomorphine induced stereotypy model in vivo is shown in
Table 3. The in vitro selectivity towards PDE10A, occupancy, and results using PCP-

induced hyperlocomotion, conditioned avoidance response models, SCH-23390-
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induced hypolocomotion in mice and object recognition test in rats of selected

compounds are shown in tables 4 to 7.

In vitro assay PDE10A
5  Rat recombinant PDE10A (tPDE10A2) was expressed in Sf9 cells using a recombinant

rPDE10A baculovirus construct. Cells were harvested after 48 h of infection and the
rPDE10A protein was purified by metal chelate chromatography on Ni-sepharose 6FF .
Tested compounds were dissolved and diluted in 100% DMSO to a concentration 100
fold of the final concentration in the assay. Compound dilutions (0.4 ul) were added in

10 384 well plates to 20 ul of incubation buffer (50 mM Tris pH 7.8, 8.3 mM MgCl,, 1.7
mM EGTA). 10ul of rPDE10A enzyme in incubation buffer was added and the reaction
was started by addition of 10 ul substrate to a final concentration of 60 nM cAMP and
0.008 uCi *H-cAMP. The reaction was incubated for 60 minutes at room temperature.
After incubation, the reaction was stopped with 20 ul of of stop solution consisting of

15 17.8 mg/ml PDE SPA (scintillation proximity assay) beads. After sedimentation of the
beads during 30 minutes the radioactivity was measured in a Perkin Elmer Topcount
scintillation counter and results were expressed as cpm. For blanc values the enzyme
was omitted from the reaction and replaced by incubation buffer. Control values were
obtained by addition of a final concentration of 1% DMSO instead of compound. The

20  same assay principle is applied for the measurement of the affinity of the compound for
other members of the PDE family with appropriate modifications in incubation buffer,
substrate concentration, incubation time and stop solution. An overview of the different
protocols is presented in table A. A best fit curve is fitted by a minimum sum of
squares method to the plot of % of control value substracted with blanc value versus

25  compound concentration and the half maximal inhibitory concentration (ICsg) value is

derived from this curve.

Table A: Assay conditions for the Measurement of Phosphodiesterase activity by SPA

Final
Incubation *H Substrate Stop Incubation Time
Enzyme Concentration
Buffer pCi/well Solution (min)
Substrate

hPDE1B1 B* [ uM cAMP 0.016 1* 30
hPDE2A A* 10 uM cGMP 0.01 2% 40
hPDE3A A* 0.1 uM cAMP 0.024 2% 60
hPDE4D3 A* I uM cAMP 0.008 1* 60
hPDES5A3 A* I uM cGMP 0.01 2% 60
hPDE6AB A* 0.1 uM ¢cGMP 0.01 2% 120
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Co. No. PDE 10A2 PDE 11A4 PDE 1B1 PDE

Incubation Final *H Substrate Stop Incubation Time
Enzyme Concentration
Buffer pCi/well Solution (min)
Substrate
hPDE7ALl A% 60 nM cAMP 0.008 1* 60
hPDESAL A% 0.3 uM cAMP 0.01 1* 60
hPDE9A Cc* 60 nM cGMP 0.008 2% 60
rPDE10A2 A% 60 nM cAMP 0.008 1* 60
hPDE11A4 A% 0.3 uM ¢cGMP 0.01 1* 30
A* 50 mM Tris pH7.8, 1.7 mM EGTA, 8.3 mM MgCl,
B* 50 mM Tris pH7.8, 8.3 mM MgCl,
Cc* 50 mM Tris pH7.8, 5 mM MnCl,
1* 17.8 mg/ml PDE beads
2% 17.8 mg/ml PDE beads + 200 mM ZnCl,

The compounds of the invention are generally selective for PDE10 compared to other
PDEs and there are a few that also have affinity for PDE1B1, 4D3 and 5A3. Table 4

provides data of some compounds according to the invention.

5
Apomorphine-induced Stereotypy in Rats (APO)
Apomorphine (1.0 mg/kg, i.v.)-induced stereotypy (compulsive sniffing, licking,
chewing) was scored every 5 min over the first hour after injection of apomorphine,
following a 1 hour interval pre-treatment with the test compound. The score system
10 was: (3) pronounced, (2) moderate, (1) slight, and (0) absent.Criteria for drug-induced

inhibition of stereotypy: fewer than 6 scores of 3 (0.16% false positives), fewer than 6
scores of > 2 (0.0% false positives), or fewer than 7 scores of > 1 (0.81% false
positives).

15 PDE10 Occupancy
Dose-response or single dose experiments were performed to measure PDE10
occupancy 1 hour after subcutaneous (s.c.) or oral (p.o.) administration. Male Wistar
rats (200 g) were treated by s.c. or p.o. administration of various PDE10 inhibitors. The
PDE10 radioligand ["H]-MP-10 (10 pCi/animal) was injected intravenously (i.v.)
20 30 minutes before sacrifice. Brains were immediately removed from the skull and
rapidly frozen. Twenty pm-thick brain sections were cut using a cryostat-microtome,
thaw-mounted on microscope slides and loaded in a B-imager to quantify PDE10

occupancy in the striatum.
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PCP-induced hyperlocomotion in rats
Apparatus
Motor activity [horizontal activity (locomotion) and vertical activity (rearing)] was
recorded in male Wiga rats (body weight: 175-275 g; housed overnight in groups of 7
5  rats) using microprocessor-based activity monitors (MED Associates; length x width x
height: 43.2 x 43.2 x 41.5 ¢cm) over a period of 30 min. The resolution of the system
was set at 100 msec. Total distance was defined as the distance traveled, measured by
changes in the number or location of interrupted xy-beams (located in two arrays of 32
infrared light beams (1.25 cm apart) perpendicular to each other in a horizontal plane
10 2.0 cm above the floor). Vertical activity was defined as the number of periods of
continuous breaks reported by an infrared array of 32 light beams in a horizontal plane
13 cm above the floor. The intensity of the light within the activity meters (measured
in the centre at floor level) ranged between 110 and 130 LUX.

15  PCP-induced Hyperlocomotion in Rats

Male Wiga rats (200 to 260 g) were pretreated with test compound or solvent (10

ml/kg, s.c.) and placed in individual cages. At a predefined interval thereafter (60

min.), the rats were challenged with PCP (1.25 mg/kg, i.v.) and motor activity was

measured over a period of 30 min starting immediately after the PCP challenge. The
20  following all-or-none criteria were adopted for drug-induced effects: (1) inhibition

(< 11000 counts; 2.9% false positives in 102 control rats), (2) blockade (< 500 counts;

0.0% false positives). The results of this test are shown in table 5 below.

Conditioned avoidance response (CAR) test
25  Apparatus
The apparatus consisted of an inner box surrounded by an outer box. The inner box
was composed of four walls of transparent, synthetic material (length x width x height:
30 x 30 x 30 cm), an open top, and a grid floor made of 15 pairs of iron bars (2 mm
diameter; 6 mm inter-bar distance). Odd and even bars were connected with a source
30  ofalternative current (1.0 mA; Coulbourn Instruments Solid State Shocker/Distributor),
which could be interrupted by a switch. The outer box was composed of the same
material (length x width x height: 40 x 40 x 36 cm), also with an open top, with a
distance of 5 cm between the inner and outer box on all sides. To decrease the amount
of environmental stimuli, three walls of the outer box were made non-transparent. The
35  front wall was left transparent to allow the necessary inspection of the animal during
the test. The upper edge of the outer and inner box served as a target for the rats on

which to jump with fore- and hind-paws, respectively.
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Avoidance Conditioning and Selection of Animals

From their arrival in the laboratory on the experimental day, male Wiga Wistar rats
(230 £ 30 g) were housed in individual cages provided with bedding material. The rats
received 5 training sessions at 15-min time intervals over a 1-h period during which,
the rats were conditioned to avoid an electric shock: the rat was placed on the non-
electrified grid floor and the grid was electrified 10 s later for not more than 30 s, if the
rat did not jump out of the box. Only rats that showed correct avoidance responses in
all the last 3 training sessions were included for further experiments, and received the

test compound or solvent immediately after the last training session.

Experimental Sessions

The rats were tested 3 times, i.¢. at 60, 90 and 120 min after the injection of test
compound or solvent. Latency to avoidance was recorded. The median avoidance
response obtained over the three experimental sessions for each rat were used for
further calculations. A median avoidance latency > 8 s was selected as an all-or-none
criterion for drug-induced inhibition of avoidance (occurring in only 1.5% of solvent-

pretreated control rats; n = 66). The results of this test are shown in table 5 below.

SCH-23390-induced Hypolocomotion in Mice

SCH-23390 (0.08 mg/kg, i.v.)-induced hypolocomotion was evaluated over a 30-min
period starting immediately after the SCH-23390 challenge in male NMRI mice
pretreated 0.5 h earlier with test compound or solvent. Averaged activity in solvent-
treated control mice was 1540 £ 559 counts (mean + SD; n = 103). Criterion for drug-
induced reversal of the SCH-23390-induced hypolocomotion: total distance:

> 2500 counts (2.9% false positives in controls).

Object Recognition Test

Methods

Animals

60 female hooded-Lister rats (Charles River, UK) were used as subjects for these
studies and weighed 248g = 20g. Rats were allowed at least a 7-day acclimatization
period to the animal unit prior to commencement of experimentation. Rats were housed
in groups of 5 under standard laboratory conditions under a 12 h light:dark cycle, lights
on at 0700 h. All testing was carried out in the light phase. Food and water were freely

provided. All experiments were conducted in accordance with the Animals Scientific

n.t.
n.t.
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Procedures Act, U.K. 1986 and were approved by the University of Bradford ethical

review panel.

Treatment

5 40 mg of test compound was dissolved in 5 ml of 40% hydroxypropyl B-cyclodextrin
(HPBC) solution. The solution was sonicated until completely dissolved. 2 ml of sterile
water was added and the pH measured and adjusted with NaOH solution (0.1N) to
obtain pH ~4. Finally, sterile water was added to a final volume of 10 ml. This stock
solution was then diluted in 20% HPBC to obtain the final concentrations.

10 100 mg of PQ10 was dissolved in a 40% HPBC solution and 8 mg of tartaric acid. The
solution was sonicated until completely dissolved. 5 ml of sterile water was added and
the pH measured and adjusted with NaOH solution (0.1N) to obtain pH ~4. Finally
sterile water was added to a final volume of 10 ml.

Test compound was administered at doses of 0.3 and 1.0 mg/kg via the oral route 30

15  min prior to testing.

PQ10 was administered at a dose of 1.0 mg/kg via the oral route 30 min prior to testing.

Object recognition memory

Certain pre-clinical tests allow the observation of relatively subtle cognitive deficits in
20  the rat that resemble cognitive symptoms in subjects with schizophrenia. The cognitive
deficits observed are seen in behaviours such as episodic memory, which can be
measured by recognition tasks such as the novel object recognition (NOR) paradigm. A
recognition memory task allows the comparison between presented stimuli and
previously stored information. Ennaceur, A Delacour, J (1988) A new one-trial test for
25  neurobiological studies of memory in rats Behav Brain Res 31: 47-59 described the
NOR test in rats which was based on the differential exploration of familiar and new
objects. The NOR test is a non-rewarded, ethologically relevant paradigm based on the
spontanecous exploratory behaviour of rats that measures episodic memory. Each
session consists of two trials. In the first trial, the rats are exposed to two identical
30  objects in an open ficld. During the second trial, rats are exposed to two dissimilar
objects, one familiar object from the first trial and one new object. Object recognition
in rats can be measured as the difference in time spent exploring the familiar and the
new object. Rats have been shown to spend more time exploring the new object. It was
found that rats are able to discriminate between the familiar and the novel object when
35  the inter-trial interval is between 3 minutes and 1-3 hours, but not when it is greater
than 24 hours, although this effect may be sex dependent in the rat. The duration of

cach trial is also important as a preference for the novel object only lasts during the first
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1 or 2 minutes, after which time preference diminishes as both objects become familiar

and are explored equally.

Procedure
5  Allocation of Treatment groups

Rats were randomly assigned to the 8§ treatment groups

Habituation

Rats were allowed to habituate to the empty test box and the behavioural test room
10 environment for 1 h on day 1. Prior to behavioural testing on day 2 rats were given a

further 3 min habituation.

Behavioural testing

Following the 3 min habituation period, the rats were given two 3 min trials (T1 and
15 T2) which were separated by a 1 min inter-trial interval in the home cage during which
the objects were changed.

T1=Trial 1, the acquisition trial

In this trial, the animals were allowed to explore two identical objects (Al and A2) for
3 min.
20  T2=Trial 2, the retention trial

In this trial, the animals explored a familiar object (A) from T1 and a novel object (B)

for 3 min. The familiar object presented during T2 was a duplicate of the object

presented in T1 in order to avoid any olfactory trails.

25  QObject exploration

The object exploration was defined by animals licking, sniffing or touching the object
with the forepaws whilst sniffing, but not leaning against, turning around, standing or
sitting on the object. The exploration time (s) of each object (A1, A2, A and B) in each
trial were recorded using two stopwatches and the following factors were calculated.

30  Total exploration time of both objects in the acquisition trial (s).
Total exploration time of both objects in the retention trial (s).
Habituation of exploratory activity. The locomotor activity (LMA) included the
exploration time, as measured by the number of lines crossed, for both the trials.
Discrimination index (DI), which was calculated as shown below:

35
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time spent exploring novel object — time spent exploring familiar object

total time spent in exploring the objects

5  Behaviour in all trials was recorded on video for subsequent blind scoring.

Exclusion criteria

If an animal failed to explore one or both of the objects in the acquisition trial, that
animal was not included in the final analysis, ie if exploration time was 0 seconds at

10 either object in acquisition that animal was excluded.

Statistical analysis

All data are expressed as mean + SEM, (n = 3 to 10 per group) and were analysed by a
two way ANOVA (factors are: drug and exploration time of the two objects) or one
15 way ANOVA (LMA and DI) with further analysis by a post-hoc student’s t-test (time
spent exploring objects in acquisition and retention trials) or Dunnett’s t-test (LMA and
DI). When student’s t-test was used to analyse time spent exploring objects,
significance was based upon the difference in time spent exploring the novel or familiar
object, not in comparison to vehicle. For the discrimination index Dunnett’s t-tests
20  were used to compare values against PCP/Veh treated group, and against the Veh/Veh
group, as appropriate. Results showed that sub-chronic PCP (2 mg/kg ip twice daily for
7 days followed by 7 days drug-free period) produced a selective cognitive deficit in
the retention phase of the NOR task in female rats.
The effects of acute treatment with compound 1 (0.3-1.0 mg/kg) or the comparator
25  PQI10, were selective for the retention phase of the NOR task.

Table 3 . Pharmacological data for compounds according to the invention.
plICso corresponds to the —log ICsy expressed in mol/L.
EDs is the dose at which 50% of the tested animals show the effect.
30  n.t. means not tested.
n.d. means the compound was found not active at 2.5 or at 10 mg/kg (the latter being
indicated as (a)), taken as threshold value, and was not further tested.
* means the compound was not soluble and was tested orally as a suspension.
< means that the compound was found active in 60% of the animals at the indicated
35  dose level; > means that in 30% of the animals the compound was found active at the

indicated dose level.
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APO APO
Co. | PDE10A2 EDsy Co. | PDE10A2 EDsy
No. pICso No. pICso
(mg/kg) (mg/kg)
141 8.00 n.d.* 102 7.35 n.d.
10 7.94 1.2 44 7.34 n.d.
50 7.84 0.8 91 7.33 1.2
142 7.84 5 2 7.33 n.d.
46 7.76 n.d. 37 7.30 1.5
143 7.76 1.2 45 7.30 n.d.
135 7.74 3.1% 76 7.30 n.d.
5 7.72 n.d. 118 7.30 <10%*
54 7.68 1.2 126 7.30 n.d.
87 7.66 n.d. 128 7.30 n.d.(a)
124 7.65 1.2 56 7.29 n.d.
6 7.63 n.d. 83 7.29 n.d.
93 7.60 n.d. 114 7.28 n.d.
105 7.60 n.d. 146 7.28 n.t.
148 7.60 5 104 7.27 n.d.
7 7.59 0.3 17 7.26 n.d.*
137 7.59 n.d. 95 7.26 n.d.*
3 7.58 0.8 22 7.25 0.5
20 7.56 n.d. 36 7.25 5
123 7.56 n.d. 1 7.24 1.3
38 7.54 n.d. 92 7.24 n.d.
122 7.52 n.d. 145 7.23 n.d.
26 7.51 n.d. 31 7.22 n.d.
27 7.5 n.d. 119 7.21 n.d.*(a)
25 7.47 n.d.* 106 7.18 n.d.
131 7.46 3.1 90 7.17 n.d.
115 7.45 n.d.*(a) 147 7.17 5
35 7.42 5 139 7.16 n.d.*
55 7.42 n.d. 39 7.15 n.d.
138 7.40 n.d.*(a) 132 7.15 n.d.(a)
4 7.39 n.d. 32 7.11 5
29 7.36 >2.5 33 7.11 >2.5%
80 7.35 n.d. 24 7.10 n.d.




at 10 ng/ kg 114 SD sc n.t.

sc nt. nt. 0%n.t. 124 DR sc 3.0 n.t.
n.t. n.t.wb26118318e n.t. n.t. 4%
Co. | PDE10A2 APO
No. pICso EDso
(mg/kg)
28 7.08 1.2
71 7.08 >2.5%
125 7.08 >2.5
67 7.06 n.d.(a)
47 7.04 n.d.
42 7.03 n.d.
133 7.02 3.1
73 7.01 n.d.
111 7.01 n.d.
117 7.01 n.t.
21 6.99 1.5
51 6.98 n.d.
134 6.98 5
19 6.97 5
98 6.96 n.d.
9 6.95 n.d.
23 6.95 n.d.
127 6.95 2.0
48 6.94 >2.5
88 6.94 n.d.
34 6.93 n.d.
40 6.93 n.d.
14 6.92 n.d.
16 6.92 3.1
30 6.91 7.1
72 6.91 >2.5%
78 6.91 n.d.
70 6.90 n.d.
77 6.89 n.d.
89 6.88 n.d.*
116 6.88 n.d.*(a)
63 6.87 n.d.(a)
97 6.85 n.d.

n.t

. 712%n.t.
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PCT/EP2010/066264
Co. | PDE10A2 APO
No. pICso EDso
(mg/kg)
82 6.84 n.d.
149 6.82 n.d.
21a 6.82 n.t.
108 6.81 n.d.
68 6.80 >2.5%
113 6.80 n.d.
8 6.79 n.d.
65 6.79 n.d.(a)
18 6.77 5
140 6.76 n.d.(a)
66 6.75 n.d.(a)
101 6.75 n.d.
58 6.73 n.d.
96 6.73 n.d.
43 6.72 n.d.
60 6.72 n.d.
11 6.71 n.d.
13 6.71 n.d.
81 6.71 n.d.
49 6.68 n.d.
53 6.67 n.d.
130 6.66 n.d.*(a)
12 6.65 n.d.
59 6.63 n.d.
121 6.63 n.d.(a)
109 6.60 n.d.
62 6.59 n.d.*
103 6.59 n.d.
79 6.58 n.d.
86 6.58 n.d.
107 6.57 n.d.
15 6.52 n.d.*
99 6.52 n.d.




n.t. 128 SD Sc n.t.
n.t. n.t. 59%n.t.
12% 138 SPopoiimsiz4an. t.

130 SD po n.t.
44%n. t.

n.t. 40%n.t.
132 SD Sc n.t. n.t.
n.t.

APO
Co. | PDE10A2

EDsy
No. pIC50

(mg/kg)

69 6.49 n.d.
144 6.49 n.t
110 6.48 n.t.
61 6.47 1.2
84 6.43 n.t
94 6.42 n.t.
41 6.39 n.d.
57 6.37 n.t
112 6.37 n.t.
75 6.35 n.t.
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n.t. n.t. 6% 131 SD Sc
137 SD po n.t. n.t. n.t.
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APO
Co. | PDE10A2
EDsy
No. pIC50
(mg/kg)
52 6.33 n.d.
64 6.32 n.d.*
136 6.28 n.t.
74 6.23 n.t.
85 6.18 n.t.
120 6.16 n.d.(a)
100 6.14 n.t.
129 5.58 n.t.
150 n.t. n.t.

Table 4. In vitro selectivity of compounds according to the invention (expressed as

pICso).

Co. |[PDE |PDE |PDE |PDE [PDE ([PDE |PDE |PDE |PDE (PDE [(PDE
No. [10A2 [11A4 |1B1 | 2A | 3A |4D3 |5A3 |6AB | 7A ([8Al | 9A
10 | 794 | 585 | nt. | 518 <5 | 59 | 589 | nt. | <5 | nt. | <5
50 (784 | nt. | nt. | 5.16 | nt. | nt. | nt. | nt. | nt. | nt. | nt
142 | 7.84 | 574 | nt. [ 526|529 555|594 | nt. | 53 | nt. | <5
143 | 7.76 | 5.71 | nt. | 54 | 5841529 ]6.19| nt. | 523 | nt. | <5
135 | 7.74 ({523 | nt. | <5 | 513 | <5 |559 | nt. | <5 | nt. | <5
54 (768 | nt. | nt. | <5 | nt. | nt. | nt. | nt. | nt. | nt. | nt
124 | 7.65 | 527 | nt. [ 506 | 5.16 | 5.13 | 5.71 | nt. | 527 | nt. | <5
148 | 7.6 [ 572 | nt. [ 536 55 [559 591 | nt. | 554 | nt. | <5
7 (759 nt. | nt. | <5 | nt. [ nt. | nt. | nt. | nt. | nt. | nt

3 | 758 <5 | nt. | <5 | <S5 | <S5 |51 | nt.| <5 | nat| <5
131 {746 | <5 | nt. | <5 | <5 | <5 |507| nt. | <5 | nt. | <5
35 (742 | <5 | nt. | <5 |513 | <5 | <5 | nt. | <5 | nt. | <5
29 | 736 <5 | nt. [592]| <5 | <5 |535| nt. | <5 | nt. | <5
91 | 733 | <5 | nt. | <5 | <5 | <5 |507| nt. | <5 | nt. | <5
37 | 73 | 44 | nt. [ 4271496451522 | nt. | 434 | nt. | <4
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data for conpounds accordi ng teCcrr2010066264 0N in
Co. Npso PCP ED50 (ng/kg)

Co. |[PDE |PDE |PDE |PDE [PDE (PDE |PDE |PDE |PDE ([PDE [(PDE
No. [10A2 [11A4 |1B1 | 2A | 3A |4D3 |5A3 |6AB | 7A ([8Al | 9A
18 | 7.3 | <5 | nt. | <5 <5 <5 5 nt. | <5 | nt. | <5
146 | 7.28 | <5 | nt. | <5 <5 <5 |572 | nt. |5.07 | nt. | <5
1 |724 1413 (528 44 |4.01 451|477 (407|416 |4.11 | <4

22 | 725|517 | nt. | 523 | <43 (556|546 | nt. | 455| nt. | <43
36 | 725 <5 | nt. | <5 <5 <5 <5 <5 <5 <5 <5
147 | 7.17 | 542 | nt. | <5 <5 | 542593 | nt. | 545 | nt. | <5
32 | 711 | <5 | nt. | <5 <5 <5 <S | nt. | <5 | nt. | <5
33 |711| <5 | nt. | <5 <5 <5 <S | nt. | <5 | nt. | <5
28 | 7.08 452 | nt. | 457452488486 | nt. | 459 | nt. | <4
71 | 7.08 | nt. | nt. | 5.64 | nt. | nt. | nt. | nt. | nt. | nt. | nt
125 | 7.08 [ 535 | nt. [ 507 <5 [568| 59 | nt. | <5 | nt. | <5
133 | 7.02 | <5 | nt. | <5 <5 <5 1562 | nt. | <5 | nt | <5
117 | 7.01 5 nt. | <5 <5 <5 <S | nt. | <5 | nt. | <5

21 | 699 | <43 | nt. [ 432 |<43[455]14.72 | nt. | <43 | nt. [ <43
30 | 691 | <5 [ nt. | <5 <5 <5 <S5 | nt. | <5 | nt. | <5
134 | 698 | 527 | nt. [ 509 | <5 [526]6.23 | nt. | 531 | nt. | <5
19 | 697 <5 | nt. | <5 <5 <5 <S | nt. | <5 | nt. | <5
127 | 695 | <5 | nt. | <5 <5 <5 1533 | nt. | <5 [ nt | <5
48 (694 | nt. | nt. | <5 | nt. | nt. | nt. | nt. | nt. | 0t | nt
16 | 692 | <5 | nt. | <5 <5 <5 <S5 | nt. | <5 | nt. | <5
72 | 691 | nt. | nt. | 598 | nt. | nt. | nt. | nt. | nt. | nt. | nt
68 6.8 [ nt. | nt. | <5 | nt. | nt. | nt. | nt. | nt. | nt. | nt.
18 | 6.77 | <5 | nt. | <5 <5 <5 5 nt. | <5 | nt. | <5
144 | 6.49 | nt. | nt. <5 | nt. | nt. | nt. | nt. | nt. | nt. | nt
110 | 648 [ nt. | nt. | <5 | nt. | nt. | nt. [ nt. | nt. | nt. | nt.
61 (647 | <5 <5 | 51| <5 <5 |557 | nt. | <5 | nt. | <5
84 (643 | nt. | nt. | <5 | nt. | nt. | nt. | nt. | nt. | nt. | nt
94 (642 | nt. | nt. | <5 | nt. | nt. | nt. | nt. | nt. | nt. | nt
57 | 637 | nt. | nt. | <5 | nt. | nt. | nt. | nt. | nt. | nt. | nt
112 | 637 | nt. | nt. | 509 | nt. | nt. | nt. | nt. | nt. | nt. | nt.




CAR ED50 (ng/kg) SCH 23390 ED50 (nmg/kg) 1 2.0 4.7 7.1 21 6.1 5.4 5 5 Table
7. Effects of conpound 1 on short-termnenory. Day 1: The ability of acute
t r eat mrentwoizbhy/esosspound 1 (0.3-1.0 ng/ kg, p.o) or PQLO ftTmpréigiosqsn) to
reverse the effect of sub-chronic PCP {251nmg/ kg, i.p twice daily for seven
days) on the exploration tinme (s) during the retention trial (T2) of a
famliar object and a novel object in the 3 min retention trial in female
rats. 10 Vehicle + 20% HPBCD PCP + 20% HPBCD PCP + co. no. 1 (0.3 ng/kg)
PCP + co. no—3+(Ho0yuikeg)—PeP+—POO{traike)y—TF2A—(Seconds

L \.L \YJ
1.4395) 17.5 & 2.11042
o.
N

1118
PDE [PDE |PDE |PDE |PDE |PDE [PDE (PDE [PDE |PDE |PDE
o. [10A2 [11A4 |1B1 |2A |[3A [4D3 |5A3 |6AB | 7A ([8Al1 | 9A

75 | 6.35 | nt. n.t. <5 nt. nt. nt. nt. nt. nt. nt.

136 | 6.28 | n.t. nt. <5 nt. nt. nt. nt. nt. nt. nt.

74 | 6.23 | n.t. nt. <5 nt. nt. nt. nt. nt. nt. nt.

85 | 6.18 | nt. nt. <5 nt. nt. nt. nt. nt. nt. nt.

100 | 6.14 | n.t. nt. <5 nt. nt. nt. nt. nt. nt. nt.

129 | 558 | n.t. nt. <5 nt. nt. nt. nt. nt. nt. nt.

Table 5. Pharmacological data for compounds according to the invention in the

occupancy test.

Occ. means occupancy; EDsy means effective dose; SD means single dose; DR means
5  dose response; sc means subcutancous administration; po means per os, oral

administration; * the data between brackets means the % occupancy at the highest dose

tested.
Co. | PDE10 in vivo EDs sc EDs po Y SD sc Y SD po
No. Oce. (mg/kg) (mg/kg) o occupancy o occupancy
at 10 mg/kg at 10 mg/kg
1 DR sc and po 0.48 1.4 76% n.t.
3 DR sc 2.0 n.t. n.t. n.t.
7 DR sc 1.6 n.t. n.t. n.t.
16 SD sc n.t. n.t. 52% n.t.
18 SD sc n.t. n.t. 46% n.t.
19 SD sc n.t. n.t. 57% n.t.
21 | DR scand po 2.6 14 61% n.t.
22 DR sc 0.94 n.t. n.t. n.t.
28 DR sc 1.1 n.t. n.t. n.t.
30 DR sc >10 (6%)* n.t. n.t. n.t.
35 SD sc n.t. n.t. 67% n.t.
37 DR sc 2.2 n.t. 67% n.t.
48 DR po n.t. 4.3 n.t. n.t.
62 SD po n.t. n.t. n.t. 38%
65 SD sc n.t. n.t. 17% n.t.
66 SD sc n.t. n.t. 29% n.t.
67 SD sc n.t. n.t. 1% n.t.




( 2.6709) 10.7 ( 1.8622) 7.9 ( 1.6017) WD 2011/051342PCT/ EP2010/ 066264 -
153 - Vehicle + 20% HPBCD PCP + 20% HPBCD PCP + co. no. 1 (0.3 ng/kg) PCP
+ co. no.wb 2011/31333/ kg) PCP + PQLO (1 ng/kg) T2(B) 19.9prtT/eb2d16/066282. 3 19. 9
(seconds) ( 3.6346)** ( 2.2716) (2.7899)32(3.2251)** ( 3.247)** DI 0.3748

Co. | PDE10 in vivo EDs s¢ EDs, po v SD s o SD po
No. Occ. (mg/kg) (mg/kg) o occupancy | % occupancy
at 10 mg/kg at 10 mg/kg

114 SD sc n.t. n.t. 72% n.t.

118 SD po n.t. n.t. n.t. 4%

121 SD sc n.t. n.t. 0% n.t.

124 DR sc 3.0 n.t. n.t. n.t.

125 DR sc >10 (42%)* n.t. n.t. n.t.

127 SD sc n.t. n.t. 4% n.t.

128 SD sc n.t. n.t. 40% n.t.

130 SD po n.t. n.t. n.t. 6%

131 SD sc n.t. n.t. 59% n.t.

132 SD sc n.t. n.t. 44% n.t.

137 SD po n.t. n.t. n.t. 12%
138 SD po n.t. n.t. n.t. 11%
140 SD po n.t. n.t. n.t. 0%

142 SD sc n.t. n.t. 78% n.t.

147 SD sc n.t. n.t. 22% n.t.

148 SD sc n.t. n.t. 66% n.t.

21a | DR sc and po 2.6 14 61% n.t.

Table 6. Pharmacological data for compounds according to the invention in the PCP,
CAR and SCH-23390 tests.

Co. No. PCP CAR SCH-23390
EDs, (mg/kg) EDs, (mg/kg) EDs, (mg/kg)

1 2.0 4.7 7.1

21 6.1 5.4 5

5  Table 7. Effects of compound 1 on short-term memory.
Day 1: The ability of acute treatment with compound 1 (0.3-1.0 mg/kg, p.o) or PQ10 (1
mg/kg, p.o) to reverse the effect of sub-chronic PCP (2 mg/kg, 1.p twice daily for seven
days) on the exploration time (s) during the retention trial (T2) of a familiar object and

a novel object in the 3 min retention trial in female rats.

0 Vehicle + PCP + PCP + PCP + PCP +
20% HPBCD | 20% HPBCD co. no. 1 co. no. 1 PQ10
(0.3 mg/kg) | (1.0 mg/kg) | (1 mg/kg)
T2(A) 7.5 17.5 11.8 10.7 7.9
(seconds) | (£ 1.4395) (+2.1042) (+ 2.6709) (+ 1.8622) (+ 1.6017)
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0.0772) LMA (no.

nean

student's t-

test.

*P<0. 05- **P<0. 01,

spent exploring the famliar

time exploring the novel

and
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Dat a ar e pex[pPe®ID@Gh288 t he

t-test. 5 E. Propl‘m UI|J olL X mln" Hreredient " as
used t hroughout tr %gg ‘ggﬁkgp tdﬁgP?'nal B fP¢RFnulla (1),
t he pharnaceutical ‘a t h&¥é8t ) tlhe Y v tes aﬁ@ ? he
st ereochemical |y |soner|c forns thereof(OQG@U@)caKL%Raﬂg)es‘5ﬁm¥ﬁﬁires for
the formul 3 off thggignvention-are gs fagllows:| 1. >babl et|s ive
i ngr edi ent 5 ﬂ%WSO gg 9 -cal di um phosphat e20 ng 15 Lactose30 n? $a|CLﬂﬁ0 ng
Magnesi um dtsesepds) @ SERp 3PN At|lo $t2er/éhad 2607399)* || AEXRP YD Exatipt-&4DEct|i ve
i ngredi ent |pgn be [rep) eaaed W t hgtdae sqme @smynt [of @mssof |t hey Z@3corpounds
according tjo the gresent invention, in partlcular by the dane anmpunt| of any
of the exerplified 9Ndq (& 0.0357) (£ 0.1405) E0.0804) | (£0.0772)

LMA

(no. of 62.8 69.5 56.5 56.4 65.5

lines (+4.567518) | (£5.647517) | (+6.107503) | (+7.212951) | (+ 5.518152)

crossed)

10

15

20

Data are expressed as the mean + s.e.m (n=3-10 per group) and were analysed by
ANOVA and post-hoc student’s t-test. *P<0.05-**P<(.01; significant difference

between time spent exploring the familiar (A) and novel (B) object. The difference in

time exploring the novel and familiar object is analysed by student’s t-test.

E. Prophetic composition examples

“Active ingredient” as used throughout these examples relates to a final

compound of formula (I), the pharmaceutically acceptable salts thereof, the solvates

and the stereochemically isomeric forms thereof.

Typical examples of recipes for the formulation of the invention are as follows:

1. Tablets

Active ingredient

Di-calcium phosphate

Lactose

Talcum

Magnesium stearate

Potato starch

5to 50 mg
20 mg

30 mg

10 mg

5Smg
ad 200 mg

In this Example, active ingredient can be replaced with the same amount of any of the

compounds according to the present invention, in particular by the same amount of any

of the exemplified compounds.



WD 2011/ 051342PCT/ EP2010/ 066264 - 154 - 2. Suspension An aqueous
suspension is prepared for oral admnistration so that each 1 mlliliter
cont ai ns woto11smgyg20f one of the active compounds, 50 npCofEPs@diossrss
car boxynmet hyl cellulose, 1 ng of sodi umiftenzoate, 500 ng of sorbitol and
water ad 1 m. 5 3. Injectable A parenteral conposition is prepared by
stirring 1.5 % by wei ght of active ingredient of the invention in 10% by
vol une propylene glycol in water. 10 4. Ontnment Active ingredient5 to
1000 ng Stearyl alcohol3 g Lanoline5 g Wite petroleunml5 g 15 Waterad 100 ¢
I n this Exadlluspensioni ve i ngredi ent can be replaced with the sane anmount of
any of the LRIpRALS, gsﬁ‘s@d@f ggega&dtfﬁp?ﬁ[ BRI NSO 1gleach ] ARAIILCUI AT bY
n

t he sanme anou ompounds, Reasonab

vari ati ons @@nEiHo} toy %mséf pagaf @é&cta%e ‘é“@@b‘aﬁi% aP ang QWtumcagbw@l%lﬁylt he
invention. ddlulist, 1 fag odkdidddehhate, 508 nighfsodasCindestct sy eRill on may be
varied in many ways by those skilled in the art. WO

2011/ 05P342PCT/ EP2010/ 066264 - 155 - CLAIMS 1. A conpound of formula (1)
RL 5 (1) 3rnjactgbler eoi soneric formthereof, wherein is pyridinyl;

%gir d iCI”y'4a| %%x%ﬂ?e‘ri%o h&B%’ngﬁ %Eﬁg%%(f By P[%ﬁ]gg b1 %Wé}gllftydf &c&xrzé ﬂhkr%%fe%@f hy'

trlfluoronﬂﬁhyh@nmsl8mMB$ BVR hwlﬁﬁpﬂEWMQY%¥m©W?er3 is hydrogen chloro

C _4dal kyl, trifluoronethyl, or C3_8cycloalkyl; 15 Het is a 5- or 6-
member ed_ he ierocycllc ring selected fromthe group consisting of pyridinyl,
pyrlnldlnyl zinyl, pyrrolyl, oxazolyl, thiazolyl, imdazolyl,
pyrazol yl , <Aaﬁhhhgzdkyﬂ, i soxaz®dtoyl0o0au@di azol yl and triazolyl; 20R4 is
hydr ogen, q&fﬁglbxémﬂtrlfluoroq?éhylco_4alkyI, hydr oxyCi _4al kyl ,

Lanoline S5¢g
White petroleum I5¢g
15  Water ad 100 g

In this Example, active ingredient can be replaced with the same amount of any
of the compounds according to the present invention, in particular by the same amount
of any of the exemplified compounds.

20
Reasonable variations are not to be regarded as a departure from the scope of the
invention. It will be obvious that the thus described invention may be varied in many

ways by those skilled in the art.



di fl uorocycl opropyl net hyl , cycl opropyl di fl uoroet hyl, C3_8cycl oal kyl,

Cl 4al kyl oxyC _5al kyl, Cl1_4al kyl oxy, trifluoronethyl Co _4al kyl oxy,

C3_8cycl omblkeyi@isizkal kyl oxy, C3 _gcycl oal kyl G _4al kyl ,  PCT/EP2010/066264

G _6al kyl oxyCG _4al kyl oxy, tetrahydropysr&dtyd, pyridinyl methyl,

NR6aR7aC _4al kyl or NR6aR7a ; 25 R5 is hydrogen or G _4alkyl; R 65 - 6a5 K
R7 and R7a are each i ndependently hydrogen or G _4al kyl, or taken together
with N can be a radical of Formula (a), (b) or (c¢c) WO

2011/ 051342PCT/ EP2010/ 066264 - 156 - Ro / RON RBYm N--/\x--X M N\

n/ (R8) m , N(EBAMS (a)(b)(c) ; wherein each R8, if present,

i ndependently of one another is G _4alkyl ; 5RO is hydrogen or C _4al kyl oxy
; Rmis hydro,gen or G 4dalkyl; mis 0, 1, 2, 3, 4o0or 5 nis 2, 3, 4, 5 or
6; 0is 1 ol & compouloffoppdpfhceutically acceptable salt or a solvate

t hereof. 2. The conpound according to claim1l, or a stereoisoneric form

t hereof, wherein R iFg sel ected frompyridinyl; pyridinyl optionally
substituted with hal ogen, G _4alkyl, 15 trifluoronmethyl or G _4al kyl oxy;

t et r ahydr opyr anyl ; 7; wherein R6 and R7 taken together with the
nitrogen can be a rfadi chl rmula (a), (b) or (c) as defined in claiml
, RR is selected iy gen, nethyl, ethyl, cyclopropyl, isopropyl,

met hoxy and trifRuord¥ethyl ; 20R3 is selected from hydrogen, chloro,

met hyl, trifluoronethyl ant}letr‘lj?él opropyl ; and Het is selected fromthe
group cansisting of pyridigyl, pyrimdinyl, pyridazinyl, oxazolyl,

t hi azolyl, pyrazolyl, isothiazolyl, isoxazolyl, oxadiazolyl and triazolyl ;
or a pharmaceuticall Ihccept able salt or a solvate thereof. 253. The
conpound acsQr férBeisdracred RirfMthcréf, #he@in a st ereoi soneric form thereof,

wher ei n R is selected frompyridinyl which may be optionally
substituted with hal ogen, C _4alkyl, trifluoronmethyl or C _4al kyl oxy;

nor phol i nylR' ampgrilRERpyriding! eptionmby aubdtiffed wiie halbgege Chealkyli triflubhemethylr ogen

can be 13) ra&#&%lk&{ﬁxﬁ&{&%ﬂﬁiﬂé@%m&- &%Raﬁ’r’er einnis 3 30and ois 1; Het is

sel ected frompyr azolyl;

R’ is hydrogen, C;_alkyl, trifluoromethyl, Csscycloalkyl, or C_alkyloxy;

R’ is hydrogen, chloro, C;_4alkyl, trifluoromethyl, or Csscycloalkyl;

15
Het is a 5- or 6- membered heterocyclic ring selected from the group consisting of
pyridinyl, pyrimidinyl, pyridazinyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl,

isothiazolyl, isoxazolyl, oxadiazolyl and triazolyl;

20  R*is hydrogen, C_alkyl, trifluoromethylCoalkyl, hydroxyC;_alkyl,
difluorocyclopropylmethyl, cyclopropyldifluoroethyl, Csscycloalkyl,
CialkyloxyC,_salkyl, Ci4alkyloxy, trifluoromethylCo4alkyloxy,
CsseycloalkylC 4alkyloxy, CsscycloalkylC salkyl, C;salkyloxyC; salkyloxy,
tetrahydropyranyl, pyridinylmethyl, NR®“R7C_4alkyl or NR®“R"* ;

25
R’ is hydrogen or C;_alkyl;

R®, R® R’ and R™ are cach independently hydrogen or C;_alkyl, or taken together
with N can be a radical of Formula (a), (b) or (c)



R4 is hydrogen, Cl_4al kyl, trifluoronmethylC0_4al kyl, hydroxyC _4al kyl,

di fl uorocycl opropyl net hyl , cycl opropyl di fl uoroet hyl, C3_8cycl oal kyl,

Cl_4al kylweyeGil/wBaddzyl , Cl_4al kyl oxy, trifluoronethyl Co g@amPg(bmmyﬁzm WO
2011/ 051342PCT/ EP2010/ 066264 - 157 - C314%cycl oal kyl G _4al kyl oxy,
Cl_6al kyl oxyCG _4al kyl oxy, tetrahydropyranyl, pyridinylnmethyl,

NR6aR7aC _4al kyl or NR6aR7a ; wherein R6, R6a, R7 and R7a are each
i ndependent |y hydrogen or C _4al kyl, or taken together with the nitrogen
can be a radical of fornula (a), (b) or (c), wherein nis 53, RIis
hydrogen or C _4al kyl oxy, mﬁls O, ois 1 and Rmis hydrogen; or a
pharmaceutically &8cept 3} salt @ sol vate thereof. 4. The conpound
according to cl apA 1.(”{%?- %@;soneric formthereof, wherein 10Rl
is selected from’ gpho nd y nyI ;. R2 is selected from hydrogen,
met hyl , et hyl, neth3%y, and gsmlo ropﬁ?)m R3 i s selected from hydrogen,
nmet hyl , and cyclopropyl ; Het is‘pyridinyl or pyrazolyl ; R4 is selected
from et hyl ; isod@@pyl i s@utyl; 2,@)2-trifluoroethyl; 2-hydroxy-2- 1
Smet hyl pr opy ? 2 dlfluoro 2- cyclopropylethyl cyclopropyl;

2- nethoxyethy 2- nethoxypro 2- et hox ethyl; et hoxynet hyl ;

1- et hoxy- 1-4# iRyuépﬁrwnt indepopddntly. Oﬁyﬁéﬁﬁwé@md salkyl ;

2- met hoxy- h{1$¢gaﬁ%bybﬁch%$§m§qnethoxy 3-met hyl butyl ; 3- net hoxypropyl;

2- met hoxy- 2- et t hoxyet hoxy; 2- nethoxy 2-met hyl - propoxy;
t et r ahydr o- FP%‘%gﬂgﬁ“8f£4 Bhol'i n-4-y1; piperazin-1-y1; and (3R)- 3-

20met hoxypymriolo, dj -3, 4yt 5; and RS is hydrogen or nethyl ; or a
pharnaceutugﬁl#ygchgpgable salt or a solvate thereof. 5.The conpound
according to clarm , Oor a stereoisoneric formthereof, 25 wherein R
i s sel ected rlommZvor phol i n-4-yl, pyridin-3-y1 and pyridin-4-yl ; and Het is
sel ectegy from pyridin-3-yl, pyrldin-4-y1 and /H pyrazol-4-y1 ; or a
pharmaceutical ly acce table salt or a solvate thereof. 30 &.The conmpound
accor di ng th%Wlléfrﬁﬁcfug?aﬂzacﬁpt@l%ﬁaétr@&@(l)‘f?éer‘ihérepgrmthereof wherein R is
sel ected from norpholin-4-yl ; and Het is pyridin-3-yl or pyridin 4-y1 ; or
a pharmaceuji cal acceg{gble solvate there

568

2011/ 051342PCT/ E gerordiy: aa]ﬁél ?rﬁ%}f‘omertisftof@%ﬁﬁa‘?\@&gﬁeln Het is
pyri di n- 3- yR' isRdlettsd Bronepyrabyet Ib'gyidmylap‘donally substituted with halogen, C; 4alkyl,

15 trifluoromethyl or C;alkyloxy; tetrahydropyranyl; and NR°R’; wherein R® and R’
taken together with the nitrogen can be a radical of Formula (a), (b) or (¢) as defined in
claim 1;

R’ is selected from hydrogen, methyl, ethyl, cyclopropyl, isopropyl, methoxy and
trifluoromethyl ;

20 R’is selected from hydrogen, chloro, methyl, trifluoromethyl and cyclopropyl ; and
Het is selected from the group consisting of pyridinyl, pyrimidinyl, pyridazinyl,
oxazolyl, thiazolyl, pyrazolyl, isothiazolyl, isoxazolyl, oxadiazolyl and triazolyl ;
or a pharmaceutically acceptable salt or a solvate thereof.

25 3. The compound according to claim 1 or 2, or a stereoisomeric form thereof,
wherein
R' is selected from pyridinyl which may be optionally substituted with halogen,
C4alkyl, trifluoromethyl or C;_4alkyloxy; morpholinyl; and NR°R”; wherein R® and R’
taken together with the nitrogen can be a radical of Formula (a) or (¢c) wherein n is 3
30 andoisl1;
Het is selected from pyridinyl and pyrazolyl;
R* is hydrogen, C;_alkyl, trifluoromethylCo_alkyl, hydroxyC;_alkyl,
difluorocyclopropylmethyl, cyclopropyldifluoroethyl, Csscycloalkyl,
CialkyloxyC,_salkyl, Ci4alkyloxy, trifluoromethylCo4alkyloxy,



5R5 is hydrogen ; or a pharmaceutically acceptable salt or a solvate

t hereof. 8. The conpound of fornmula (I) according to claim1, selected from
t he gr oupwoansli/siispg of PCT/EP2010/066264
3-[6-(2-net hoxyet hyl ) -3-pyridinyl] - 2-netyw-1- 8- (4- nor phol i nyl)-i m dazo[ 1, 2-
b] pyri dazi ne (conpound 1),

3-[6-(2-net hoxyet hyl ) - 3-pyridi nyl]-2-net hyl- 8- (4-norpholinyl)-imdazo[1l, 2-
b] pyri dazi ne hydrochl oride (conpound | a),

3-[6-(2-net hoxyet h 3-pyridinyl]-2-nmethyl-8-(4-norpholinyl)-imdazo[1, 2-
b] pyri dazi rfes-seg¢! e@lié}gPC(ngiEﬁQ&n@lL6b&<yloxyC1 4a¥ky10Xy, tetrahydropyranyl,

3-[6-(2- netﬁﬁﬁmﬁnﬁM%»r§ﬂpWRhglﬁMgﬂbzbmpﬁﬁyl 8- (4-nor phol i nyl)-i m dazo[ 1, 2-
b] pyri dazi née nono@ﬁ rate. (canp

3-[ 6- ( 3- met hoxypV 9111)R 3RpyKi amﬁ&% ]areze%etlmﬂpe@deeﬂy htigRet Phl mlifidazol 1, 2-
b] pyri dazi nakdrctoggenwit2)he nitrogen can be a radical of formula (a), (b) or (¢), wherein n is

U dacol L 20 By PTReT Y CBlgbA ) 076 I draR TR irogd - rerpRott v

3-[6-(2- netMGmymmn&xdhaﬂbhybqﬁﬁy¢$&Mb¢mwﬂmeQ@¢m2-nethyI-8-(4-nDrphoIinyl)-
i mdazo[ 1, 2-b] pyri dazi ne (conmpound 4),

3-[6-(1-ethoxy-1-nmethyl ethyl)-3-pyridinyl]-2-nmethyl -8-(4-norpholinyl)-imda
zo[ 1, 2- b] phri dakhaveninoong ecqeddigg to claim 1 or 2, or a stercoisomeric form thereof,

3-[6-(1- net@g%gml nethylethyl) 3-pyridinyl]-2-nethyl -8-(4-norpholinyl)-

i mdazo[1, 2-p r| |ne nd  6)

3-[ 6- (ﬂ>net%o%?g20 IHVP@gH%gEWﬁﬁnBPVF@Wﬁ§4] 2- et hyl - 8- (4- pyri diny1l) -

i mdazo[ 1, 2R301]s@Méttd@iﬂoﬁﬁh}(cﬁ@gmpmﬂﬂlyﬂethyl methoxy, and cyclopropyl

e SR 8 DT o)

6- ( 2- met Hoxy pytidirnyl)orpypyolydii ny1] - 2- met hy1- 8- (3- pyri di nyl1) -i mi dazo[ 1, 2-

3-[
2 Ovclopropt - ST EVE L Jer S A RO N o cacol 1.
2- b] pylSi dappthslprem -2 -cyclopropyPethyl cyc opropyl 2- rne%/hoxyethyl (25)-2-

3-[6-(2- mtrﬂ@%&!?}ﬂi’éﬁwl ﬁe%&yéih}ﬂ‘;’édlo;%rrﬁé’chﬂo[-@ﬂﬁ)&yﬂy&ﬁwmmzllhéﬂ%x?hpyr' dazi

ne (conpound

2- met hoxy- gﬂfﬁéﬁeﬂ%& -RSPEY Hyl-imsthxlethyl dyagtha rmethfwert Ay 1) - i mi dazo[ 1, 2-
b] pyri dazi necthooypopyi- ix%)hoxy%@ﬂ@z]l:bﬁﬁ)%_@%&'ﬁbﬁﬁﬂ%@/ Doftlky-2-tilthyl-

_6 f%}cggggfggrﬁp:g )I %rtl ﬁgzrlohjg—?x nmy%l%al%i@i/oﬁih%-wlplp-ega-z%}-QIY;lahg-(glg)-ﬁtor phol i ny1)
6- cycld%kopy@hBXﬂﬁM@BdmelNbxyethyl) 3-pyridinyl]-2-nmethyl-8-(4-pyridinyl)-
i mdazo[1 und 14

2- cycloLroé??hgxfhg?%gﬁg?ﬁﬁggg?hyl) 3)pyr|d|nyl] 6- met hyl - 8- (4- nor phol i ny1)
- i m dazo[ 1972 MppprGeHEslecedbHpo sigorEsYolvate thercof.

3-[6-(2-nmet hoxyet hoxy) - 3- pyri di nyl] - 2- met hy1- 8- (4- nor phol i ny1) -i m dazo[ 1, 2-
b ridazin C ound 16), . . . .

5 [- (et ho et h} C.ngppsw% AFSRATS £ Flaimhy Pr 8- Q4 HEPPRIPTTH Py Tithe 80z of 1, 2-

b] pyri d&@zi nehdreianpound 17),

3-[6-(2-net - 3- 4- mor phol i nyl

| m[ dago[ 1 b%%el%ctgggt?ﬁleﬁ{)%ﬂ8@f)4 n;ﬁ @%gdn%@%lld py A 8nl P yl)-

2- et hy| - 8- I(Mhlﬁrﬁﬁrlwwi ﬁnlvl]p)yrlgm[ &yt pynomphol ansyay-pSragk4-ol nyl ] -i mi dazo[ 1, 2-
b] pyri dazi ng a(ﬂﬁﬁﬁ&léﬂgcal@r)a’cce table salt or a solvate thereo

3-[ 6- (2- met hoxyet hyl ) - 3-pyridi nyl] - 2- met hy1- 8- (4-pyridinyl)-im dazo[ 1, 2-

b] pyri dazi ne (conpound 20),

3- [ 6- ( Z0omet froxy eThooon) n@wdoeldnﬁgﬂd clzinire bRy lor8r d&epiysrhetidnfpin-theresfazol 1, 2-

b] pyri dazi ne éponpoun

3-[6-(2-neth % hoxy) 3- pyrldlnyl] 2-met hyl- 8- (4-pyridinyl)-imdazo[1, 2-
b] pyr|da2|memhdea¢ﬁbunmdgmphm#pﬁuadd21a)

i gychB;? a2|8%%?£%ﬁg§ﬁﬁﬁﬁ§§fb¥ {)-3-pyridinyl]-8-(4-norpholinyl)-imdazo|

3- [ 6- ( 2- metdiexBharmydepticalyaceentaila yalborg seilvagg thgreo8- ( 4- nor phol i ny1) - i mi dazo[ 1
, 2- b] pyridazi ne (conmpound 23),

ig- L]6 ;)glrzl- (Taa; (;)éy((a oyl ) 33%%%5&3 %g 0] czlal?n qu%tstc] remsorgerlc %rl dflergolf) Wlhg;ledazo[ 1,2

3- [ 6- ( 2- et hRxigetdiyhglind4pyr i di ny1] - 2- met hy1- 8- (4- nor phol i ny1) -i mi dazo[ 1, 2-

b] pyri dazi ne (conpound 25),

3-[2-(2-nmet hoxyet hyl ) -4-pyridi nyl]-2-nmet hyl- 8- (4-norpholinyl)-imdazo[1l, 2-

b] pyri dazi ne (conpound 26),

2- met hyl - 8- (4- nor phol i nyl) - 3-[ 6- (t et rahydr o- 2H pyran-4-y1) - 3-pyridi nyl ] -

i m dazo[ 1, 2- b] pyri dazi ne (conmpound 27),
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3-[6-[(3R) - 3-met hoxy- 1- pyrrolidinyl]-3-pyridinyl]-2-methyl -8-(4-norpholinyl
)- imdazo[ 1, 2-1Apyri dazi ne (conpound 34),
2- met hyl -\W8o[20t1(i313¥et hyl propyl) -/ H pyrazol - 4- y1] - 8- ( 4- norpharerpbe264m dazof 1

, 2- b] pyridazine (compound 35), 3 - [1-(&fretho xyethyl)- /H pyrazol-4-yl]
-2-nmet hyl - 8- (4-norpho linyl)-imdazo [1,2- b]pyridazine (conpound 36), 3 -
[1-(2-metho xy-2-methyl propyl)- /H pyrazol-4-yl] -2-nethyl-8-(4-norpho
linyl)- imdazo [1, 2-b]pyridazi ne (conpound 37),
2-cycl opropyl- 3- [ 1- (2- met hoxy- 2- met hyl propyl) -/ H pyrazol -4-y1] -8-(4-

mor phol i nyIR-ismadlade[ 1, 2- 1Apyri dazi ne (conpound 38),
2-cycl opr op[;pllsiﬁ iRy g@ met hoxy- 2- met hyl propy1) - 3- pyri di nyl ] - 8- (4- nor phol i ny1
)- i mdazo[ I ridazi ne hydrochl oride (corrpound 45a) ,
2-cycl opr opISI?Lt 139{’r ip2-Wet hoxy- 2- met hyl propy1) - 3- pyri di nyl ] - 8- (4- nor phol i ny1
) - i m dazo[R} B21Apybk g nand conpound 45),
3-[6-(2- met 0 met hyl propyl) - 3-pyridi nyl ] -2, 6-di net hyl - 8- (4-pyridinyl)-
m dazo[’1, /&%’9’ °§8%t ne (conpound 48),

cycl opr opnyr]aqﬂrafrﬁac(eﬁﬁc@lyl‘aoxgp{éblermlwmd)myelﬂleﬁoﬁyri di nyl]-8-(4-pyridinyl)-
m dazol[ 1, 2- 1Apyr| dazi ne (conpound 50),

2-cycl opropyl- 8- ( 4- mor phoI inyl)imdazo[ 1, 2- 1Apyri dazi n- 3- ﬁl -a, a-di net hy
pyri diheet h”gtpeoqonm,o(y%gﬁ mgl_@)(’l) according to claim I, selected from the group

[
2-
[ 6- (4- mor helsiinydd - 3- pyri di nyl] - 8- (4-pyridinyl)-im dazo[1, 2- 1Apyri dazi ne
o]
6

d 61

oot hy L - CaLSEBREPRISAY3: VB AP B R i dazo 1

2- b] pyri dazi ne Wp@Hssnadceryound _ ' _

2- cxéglzgl[orl ogyi Ag m@ymet&okﬁeﬂﬁﬂ) ﬁmynhmlyi]Fwﬂn)ef@m»(mrdonphbllnﬂﬂrﬂdmu{i,d+ ny1) -

im Fﬁ% Tolaiarel

2-cycl opr opyl 3yH X %Hﬁ%h 8 gﬁa 1 ﬂ: T%J(]Ll ng 1hﬁ/J[- 8-.84-d?¥1'2i di nyl) -
s R o%%e%g - T’Péy ]- (e y -morpholinyl)-imidaz

d 1,
I2mrre?ﬁ§|[ 8- (4 rrdvr]mﬁeiaizmy:r_r) @i¢ goppordt Phel i ny1) - 4- pyri di nyl | -i mi dazo[ 1, 2-
b] pyri dazi ne (caypR@cicthdXyctiByl)-§dyril(n31]2-dictHyl8r@- rﬁy@h@mrﬂpym)imﬁi[nyl] -

é(l;l;)%(r)zjﬁgl 11183/”b]p%l(ﬁ%fnl@%or%hmfe%oﬂlb&nﬁ lcyl i mdazo[ 1, 2-b] pyri dazi ne

2- et hyl - 3- [ 1- ( 2 HetrPriropyanyl)y- Ry tr 2 me-Sd 4 rmemhelinilhimitesatd dazof 1, 2
- b] pyridazi ne (Wpyrpbamd (d@round 2),

6- iycl 0pr3py1 §3[ %@m@@bhﬁ&%ﬁéthﬂbiaﬂyﬂ'ﬁyyﬁgﬁmé -dthy 8- hidyghdim§g- nor phol i
n - 1 mdazo

2%11/ 051342PC[T/ % g%’hﬁ%l BRipUDSk $¢°)

2- et hyl - 3-[ 1- ( 27 PRYILYL- 91113@6 14b -3 yieinygl-3-metsil-Sridrmnasphe inh-dazof 1,
2- Db] pyri dazi ne ifmdmappoudrti]pyRiddzine (compound 4),

3-[1-[(29)-2- netjnmﬁmpétﬁ&z@ll 'tﬁéfh}ﬂé’thﬁgngﬂrrdYr%]l} Znﬁ@l%}'lyz%l(éﬁm()ﬂyhﬁﬁflﬂ?%idﬁy&[)l 2-

[

2-
i

5-
1-
3-
(
2,

i mdazo[ 1, 2-b] pyb] ?dé %grg?i [ 1- (Z2-met ho xyet hyl)
| Hpyrazol - 4-yl ] p}g 4- mor pho i nyl)- imdazo[1, 2- b})pyrl dazi ne
(conmpound 133), Rlo=(IF lilefélgxyfétrﬁ@hxly@ﬁvﬁy% -pyridipylisdrasthyl-sp(4-morpholiny

-2, 6-di met hyl- 8-1(ncﬂdqzy[1|ﬁb]wﬂl)iazlm @azpofidd @, b] pyri dazi ne (conpound 134),
2-met hyl - 8- (4- pyy. sznaﬁéalop?y meétg gm%yl)ra HiAneebbvbhyl & pyiadialn4- y1l -i mda

zo[ 1, 2- Db]pyri da2| c i und 7)

s ovstop o, PR To oy it v
2-cycl opr opyl- 3-1{1ﬁ.da(zaflrmb]mmda72nmbhmbpmb&yl) | H pyrazol -4-y1]-8-(4-pyridin
yl)- imdazo[ 1,

6-chl oro-3-[1- (3}] @%;gg%%%iﬁ%%#d@ qlélzﬁ E\)3t/hl§il % (3n%t lﬁ131/111y1) m(nécliazpoy;rl di nyl) -

i mi dazo[ 1, 2- b] pyHPd % 147), and

2-cycl opropy1- 3-7- qycécanrmlﬁyﬂ deythyxyqthsﬁwmﬂmﬂ;&ﬂ-w@mﬁﬁm@a@iﬂ| m daz
o[ 1, 2- b]pyri dazb]plﬁlc{a@mmqauﬂpbubéal) and the stereoisoneric forns, the

phar maceuti cal | o] J( he s Hhee 9
phar maceut i cal y3 sllat&?lg ygl*ge erag@{? %2 & [flecﬁlp\}/’reld%zrlr%eunt of
a conpound accor(a‘? one of cI ains 1 to 8 and a phar maceutical ly

acceptabl e carr |2em661|0Xﬁdﬁﬁﬁen@thowedwﬂﬁpbmmdlaﬁﬂ&@rmgmhollmdylmldezaiﬂ 2el ai s
1 to 8 for use ap ﬁmﬁgﬂkqaﬁg&hmdAzponpound according to any one of clains 1
to 8 or a pharnaceutlcal conposition according to claim9 for use in the
treatment or prevention of a central nervous system di sorder selected from
the group of psychotic disorders; drug induced psychosis; anxiety

di sorders; novenent disorders; npod disorders; neurodegenerative disorders;
di sorders or conditions conprising as a synptoma deficiency in attention
and/ or cognition; drug addiction disorders; pain and nmetabolic disorders.
The conpound accordlng to cIa|n111 mhereln the psychotlc dlsorder |s

B Y o o o o
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6-cyclopropyl-3-[6-(2-methoxyethyl)-3-pyridinyl]-2-methyl-8-(4-morpholinyl)-
imidazo[1,2-b]pyridazine (compound 13),
6-cyclopropyl-3-[6-(2-methoxyethyl)-3-pyridinyl]-2-methyl-8-(4-pyridinyl)-
imidazo[1,2-b]pyridazine (compound 14),
2-cyclopropyl-3-[6-(2-methoxyethyl)-3-pyridinyl]-6-methyl-8-(4-morpholinyl)-
imidazo[1,2-b]pyridazine (compound 15),
3-[6-(2-methoxyethoxy)-3-pyridinyl]-2-methyl-8-(4-morpholinyl)-imidazo[1,2-
b]pyridazine (compound 16),
3-[6-(ethoxymethyl)-3-pyridinyl]-2-methyl-8-(4-morpholinyl)-imidazo[1,2-
b]pyridazine (compound 17),
3-[6-(2-methoxy-2-methylpropoxy)-3-pyridinyl]-2-methyl-8-(4-morpholinyl)-
imidazo[1,2-b]pyridazine (compound 18),
2-methyl-8-(4-morpholinyl)-3-[6-(4-morpholinyl)-3-pyridinyl]-imidazo[ 1,2-
b]pyridazine (compound 19),
3-[6-(2-methoxyethyl)-3-pyridinyl]-2-methyl-8-(4-pyridinyl)-imidazo[ 1,2-
b]pyridazine (compound 20),
3-[6-(2-methoxyethoxy)-3-pyridinyl]-2-methyl-8-(4-pyridinyl)-imidazo[1,2-
b]pyridazine (compound 21),
3-[6-(2-methoxyethoxy)-3-pyridinyl]-2-methyl-8-(4-pyridinyl)-imidazo[1,2-
blpyridazine hydrochloride (compound 21a),
2-cyclopropyl-3-[6-(2-methoxyethyl)-3-pyridinyl]-8-(4-morpholinyl)-imidazo[ 1,2-
b]pyridazine (compound 22),
3-[6-(2-methoxyethyl)-3-pyridinyl]-2,6-dimethyl-8-(4-morpholinyl)-imidazo[ 1,2-
b]pyridazine (compound 23),
3-[6-(2-methoxyethyl)-3-pyridinyl]-2,6-dimethyl-8-(4-pyridinyl)-imidazo[1,2-
b]pyridazine (compound 24),
3-[6-(2-ethoxyethyl)-3-pyridinyl]-2-methyl-8-(4-morpholinyl)-imidazo|[ 1,2-
b]pyridazine (compound 25),
3-[2-(2-methoxyethyl)-4-pyridinyl]-2-methyl-8-(4-morpholinyl)-imidazo[ 1,2-
b]pyridazine (compound 26),
2-methyl-8-(4-morpholinyl)-3-[6-(tetrahydro-2H-pyran-4-yl)-3-pyridinyl]-
imidazo[1,2-b]pyridazine (compound 27),
3-(6-cthyl-3-pyridinyl)-2-methyl-8-(4-morpholinyl)-imidazo[1,2-b]pyridazine
(compound 28),
3-[6-(3-methoxy-3-methylbutyl)-3-pyridinyl]-2-methyl-8-(4-morpholinyl)-
imidazo[1,2-b]pyridazine (compound 29),
2-methyl-8-(4-morpholinyl)-3-[6-(1-piperazinyl)-3-pyridinyl]-imidazo[1,2-
b]pyridazine (compound 30),
2-methyl-3-[6-(4-morpholinyl)-3-pyridinyl]-8-(4-pyridinyl)-imidazo[ 1,2-
b]pyridazine (compound 31),
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2-methyl-3-[6-(1-methylethyl)-3-pyridinyl]-8-(4-morpholinyl)-imidazo[ 1,2-
b]pyridazine (compound 32),
3-(6-cyclopropyl-3-pyridinyl)-2-methyl-8-(4-morpholinyl)-imidazo[ 1,2-b]pyridazine
(compound 33),
3-[6-[(3R)-3-methoxy-1-pyrrolidinyl]-3-pyridinyl]-2-methyl-8-(4-morpholinyl)-
imidazo[1,2-b]pyridazine (compound 34),

2-methyl-3-[1-(2-methylpropyl)-/ H-pyrazol-4-yl]-8-(4-morpholinyl)-imidazo[1,2-
b]pyridazine (compound 35),

3-[1-(2-methoxyethyl)-/ H-pyrazol-4-yl]-2-methyl-8-(4-morpholinyl)-imidazo[1,2-
b]pyridazine (compound 36),

3-[1-(2-methoxy-2-methylpropyl)-/ H-pyrazol-4-yl]-2-methyl-8-(4-morpholinyl)-
imidazo[1,2-b]pyridazine (compound 37),
2-cyclopropyl-3-[1-(2-methoxy-2-methylpropyl)-/ H-pyrazol-4-yl]-8-(4-
morpholinyl)-imidazo[1,2-b]pyridazine (compound 38),
2-cyclopropyl-3-[6-(2-methoxy-2-methylpropyl)-3-pyridinyl]-8-(4-morpholinyl)-
imidazo[1,2-b]pyridazine hydrochloride (compound 45a),
2-cyclopropyl-3-[6-(2-methoxy-2-methylpropyl)-3-pyridinyl]-8-(4-morpholinyl)-
imidazo[1,2-b]pyridazine (compound 45),
3-[6-(2-methoxy-2-methylpropyl)-3-pyridinyl]-2,6-dimethyl-8-(4-pyridinyl)-
imidazo[1,2-b]pyridazine (compound 48),
2-cyclopropyl-3-[6-(2-methoxy-2-methylpropyl)-3-pyridinyl]-8-(4-pyridinyl)-
imidazo[1,2-b]pyridazine (compound 50),
5-[2-cyclopropyl-8-(4-morpholinyl)imidazo[1,2-b]pyridazin-3-yl]-a,a-dimethyl-2-
pyridineethanol (compound 54),
3-[6-(4-morpholinyl)-3-pyridinyl]-8-(4-pyridinyl)-imidazo[1,2-b]pyridazine
(compound 61),
2,6-dimethyl-8-(4-morpholinyl)-3-[6-(4-morpholinyl)-3-pyridinyl]-imidazo[1,2-
b]pyridazine (compound 68),
2-cyclopropyl-6-methyl-3-[6-(4-morpholinyl)-3-pyridinyl]-8-(4-pyridinyl)-
imidazo[1,2-b]pyridazine (compound 71),
2-cyclopropyl-3-[6-(2-methoxyethoxy)-3-pyridinyl]-6-methyl-8-(4-pyridinyl)-
imidazo[1,2-b]pyridazine (compound 72),
2-methyl-8-(4-morpholinyl)-3-[2-(4-morpholinyl)-4-pyridinyl]-imidazo[ 1,2-
b]pyridazine (compound 91),

3-{1-[(2,2-difluorocyclopropyl)methyl]-/ H-pyrazol-4-yl}-2-methyl-8-morpholin-4-
ylimidazo[1,2-b]pyridazine (compound 118),

2-methyl-3-[1-(2-methylpropyl)-/ H-pyrazol-4-yl]-8-(4-pyridinyl)-imidazo[1,2-
b]pyridazine (compound 124),

6-cyclopropyl-3-[1-(2-methoxyethyl)-/ H-pyrazol-4-yl]-2-methyl-8-(4-morpholinyl)-
imidazo[1,2-b]pyridazine (compound 125),
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2-ethyl-3-[1-(2-methoxyethyl)-/ H-pyrazol-4-yl]-8-(4-morpholinyl)-imidazo[ 1,2-
b]pyridazine (compound 127),

3-[1-[(2S)-2-methoxypropyl]-/ H-pyrazol-4-yl]-2-methyl-8-(4-morpholinyl)-
imidazo[1,2-b]pyridazine (compound 131),

3-[1-(2-methoxyethyl)-/ H-pyrazol-4-yl]-2,6-dimethyl-8-(4-morpholinyl)-
imidazo[1,2-b]pyridazine (compound 133),

3-[1-(2-methoxyethyl)-/ H-pyrazol-4-yl]-2,6-dimethyl-8-(4-pyridinyl)-imidazo[1,2-
b]pyridazine (compound 134),

2-methyl-8-(4-pyridinyl)-3-[1-(2,2,2-trifluoroethyl)- / H-pyrazol-4-yl]-imidazo[ 1,2-
b]pyridazine (compound 135),

2-cyclopropyl-3-[1-(2-methoxyethyl)-/ H-pyrazol-4-yl]-8-(4-pyridinyl)-imidazo[1,2-
b]pyridazine (compound 142),

2-cyclopropyl-3-[1-(2-methoxy-2-methylpropyl)-/ H-pyrazol-4-yl]-8-(4-pyridinyl)-
imidazo[1,2-b]pyridazine (compound 143),

6-chloro-3-[1-(2-methoxyethyl)-/ H-pyrazol-4-yl]-2-methyl-8-(4-pyridinyl)-
imidazo[1,2-b]pyridazine (compound 147), and
2-cyclopropyl-3-[1-(2-methylpropyl)-/ H-pyrazol-4-yl]-8-(4-pyridinyl)-imidazo[ 1,2-
b]pyridazine (compound 148),

and the stereoisomeric forms, the pharmaceutically acceptable salts and the solvates
thereof.

10.

11.

12.

A pharmaceutical composition comprising a therapeutically effective amount of a
compound according to any one of claims 1 to 8 and a pharmaceutically

acceptable carrier or excipient.

A compound according to any one of claims 1 to 8 for use as a medicament.

A compound according to any one of claims 1 to 8 or a pharmaceutical
composition according to claim 9 for use in the treatment or prevention of a
central nervous system disorder selected from the group of psychotic disorders;
drug induced psychosis; anxiety disorders; movement disorders; mood disorders;
neurodegenerative disorders; disorders or conditions comprising as a symptom a
deficiency in attention and/or cognition; drug addiction disorders; pain and
metabolic disorders.

The compound according to claim 11, wherein the psychotic disorder is selected
from the group consisting of schizophrenia, delusional disorder, schizoaffective

disorder, schizophreniform disorder and substance-induced psychotic disorder.
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13.

14.

15.

- 162 -

A compound according to any one of claims 1 to 8 in combination with an
additional pharmaceutical agent for use in the treatment or prevention of a

condition as cited in any one of claims 11 to 12.

A process for preparing a pharmaceutical composition as defined in claim 9,
characterized in that a pharmaceutically acceptable carrier is intimately mixed
with a therapeutically effective amount of a compound as defined in any one of
claims 1 to 8.

A product comprising
(a) acompound as defined in any one of claims 1 to §; and
(b)  an additional pharmaceutical agent,
as a combined preparation for simultaneous, separate or sequential use in the

treatment or prevention of a condition as cited in any one of claims 11 to 12.



