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and the pharnaceutically acceptable salts and sol vat es t her eof
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aci d, nethanesul fonic acid, ethanesulfonic acid, benzenesulfonic
acid, p-toluenesulfonic acid, cyclamc acid, salicylic acid,
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350t her psychotropi c conpounds. Thus, in the case of schizophrenia,
negative and cognitive synptons nmay be targeted. - 10 - The present
i nvention also provides a nethod of treating warm bl ooded ani nal s
suffering fromsuch disorders, said nethod conprising the systemc
adm ni stration of a therapeutic amunt gf a conpound of Formula (1)
effective in treating the above described disorders. 5 The present
invention also relates to the use of conpounds of Formula (I) as

defined herei nabﬁwehicmégehhmf:tﬁwneﬂ@lgbym@r@‘yl ar pRdiytaaeyl tsubstifuted on the
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dysphoric di sorder, depressive disorder not otherw se specified,

Bi polar | disorder, bipolar Il disorder, cyclothymc disorder,

bi pol ar di sorder 15 not ot herw se specified, nood disorder due to a
general medi @apargaitd ihiefdt a8 Wbmbaunite of Fotmad (Naed sdiddogeric forpedhereof
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obseSS|v% cdﬁ% %lve di sorder, panic disorder, acute stress dlsorder,
post-traumatic R riedludiosstlodr 1 nent al et ar dat i on: pervasi ve

devel opment al diggqg ﬁl?éh?l pﬁé@?ﬂﬂ)kﬁﬁtegﬁflﬂhql b oflB §1955€’lﬁ1'é§tb each mdependently
attention- deﬂmt%tﬁ)rac IVIt di sarde dlsru @y?a%iba

di sorders; persdhéf gomt ‘68"88 C%’Plsflﬁ%o %ﬁ%ﬁ“& ar 3’f3i’ty

di sorder of the Gehliyleiltbrylpe;flupexCs.enilgli dif gikybmdee, hglirokyleand phenyl
schi zot ypy cal t%&egm&tecp 9h§018'1 &m&@é{ﬁ@éakﬁuﬁie aa{t@r@iece&ﬂ%hatﬁ@eoup
dependence; substance B’use stance aiw c hoti | | omani a;
and condi ti ons WRBYHING OéB@lﬂa@h%um ad; Oi‘%*“a zﬂ’éﬁn s thignyg substiyed
Par ki nson' s dlSeﬁﬁelofMQEBm@dﬁmm&hdkﬁﬁﬁﬂaﬂbhEMUm$ﬁdynﬁegﬁmpb@mwﬂngof

dementia due to ha or‘ﬂﬁﬁg na%%fflgpiagﬁdlﬁgr ggryoq t Ben%l% %619?' rg:to'[ﬂak()b

di sease; ammesticC airnen

age-rel at ed cogrﬁutriO\l/leyldgeéch’ﬁ@alkﬂTh@fs% 7©Y01@4k1fqnbds| n the treatnent of
such di sgases cq:@l,glh b ne the effective ther apeutic daily anount
fromthe test r% ffectlve 30

res i nafter
t her apeutic dail'y hi(uﬁ 1“ elf% ?ﬂ?‘g&r%’gm dn?f lhg/'kg to about 10
ng/ kg body wei ghtls Ipore preferably from about 0.05 ng/kg to about 1

my/ kg body wei ghgs.is dra-ék% eﬁwotab@ralfﬁio%hé@xﬁﬁeemto@ a pharmaceuti cal
conposi tion conprs Si maceut i cal Iy acceptabl e carrier and, as

active ingredierft, "ngt Iﬁ%ﬂeg]ﬁé{ﬂ”inéeﬁ Pp@rfdbt i ve 35anount of a corrpound
accordimg to Foramd kg hadmacekanlleaseptalfle adiiand sdlvaed tbereoft he subj ect
conpounds nay be formulated into various pharmaceutical forms for
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i njectable solutions or suspensions and the |ike, and segregated
mul ti pl es thereof. Since the conpounds according to the invention
are potent orally adm ni strabl e conpounds, pharmaceuti cal
conpositions conprising said compounds for 20adm nistration orally
arc especi ally advantageous. In order tosenhance the solubility
and/or the stability of the conpounds of Formula (I) in

phar maceuti cal conpositions, it can be advantageous to enploy a-, 13-
or y- cycl odeRheryhs-piperdzivei 1yl-ppidavat3vashonitnle&it@)i cul ar hydr oxyal kyl

substituted gyc|o Edcﬂﬁca]llg Ece?tagle s2itd WHEISONYRE B ﬁleﬁéﬁf 13-cycl odextrin.

Al so co-sol vents suc I nprove t solublllty and/ or
the stability of the conpounds accordlng to the invention in
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m crowave irradiatio nsure the conpletio
of the reactﬂ%ﬁo‘%@“@&ﬁﬁ@hﬁagmﬂp For mul a (II) wherein R is chloro
and R2 and R3 are as defined before, nay be prepared by procedures

simfar to t’Pﬁ)S% grrefasc%%"%ﬁg CQP‘%RJ %995 are %é%%% to cwns%%&%%uu&flly active

Formula (I1) erein orone
defined 15 bedfngpsic @@naddéloﬁrsebaf@alsﬁbatrté%éqmp@nds eoRpbuh e Bemméy thipwe
(1v) - (W5 V"hﬁﬁ@tol%lm| Bald gtk le'él{ QérBBtBMEd 8 Grelitgane iR BHE o@%ed&flﬂpﬁﬁﬁ'ds

before, with r a sui tabl e spl vent
reerom 111 RN B Y5 Nl PG title St [ B S “atidt,
conveni ent t@wm$kamuh@mhem®heulbyﬂmdmvbnhmmhamzhahﬁwﬂgmunmumddrmﬂﬁuw

m crowave ir [ f10 ofcidii rgyt [
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by reactiing succiaitpeidehatdic kdd,mdnacl{d/dci@Fumaric 4edd,-malic acid, tartaric acid, citric

acid, methanesulfonic acid, ethanesulfonic acid, benzenesulfonic acid,
p-toluenesulfonic acid, cyclamic acid, salicylic acid, p-aminosalicylic acid, pamoic acid
and mandelic acid. Conversely, said salts forms can be converted into the free forms by
treatment with an appropriate base.

25
The term solvates refers to hydrates and alcoholates which the compounds of Formula
(I) may form.

The term “‘stereochemically isomeric forms” as used hereinbefore defines all the
30 possible isomeric forms that the compounds of Formula (J) may possess. Unless
otherwise mentioned or indicated, the chemical designation of compounds denotes the
mixture of all possible stercochemically isomeric forms, said mixtures containing all
diastereomers and enantiomers of the basic molecular structure. More in particular,
stereogenic centers may have the R- or S-configuration; substituents on bivalent cyclic
35 (partially) saturated radicals may have cither the cis- or trans-configuration.
Compounds encompassing double bonds can have an E or Z-stercochemistry at said



where R1 is trifluoromethyl and R2 and R3 are as defined before, with
hydrazi ne hydrate, in the presence of a suitable catal yst, such as
acetic acid, in a suitable solvent, such as acetonitrile, under
suitabl e reaction conditions, such as a conveni ent tenperature,

ei ther by conventional heating or under.gu crowave irradiation for a
period 50of time to ensure the conpletion of the reaction. Conpounds
of Formula (V) wherein Rl is trifluoronethyl and R2 and R3 are as
defi ned bef aforblermydbStepoepariedybiyomeactormg of theormpquoncisodf Fermiodal @) are
(V1) 10(VI) : ned before, with CF3Si Me3
(M1), in tH%mg§§§§E%%9%?Sgggﬁfﬁﬁﬁﬁg%gé ‘al yst, such as cesium
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reaction. Altergetﬁv%£¥ﬁa he compounds of Formula (I1-a) wherein R6
is R6 as defPHed*BRESFEBGt not hydrogen, Rl is chloro or
trifluoronmethyl and R2, R3, R4, R5 and n are as defined 15 before,
can al so be %@ﬁ@ﬁiﬁﬂﬂﬁron1a conpound of Fornula (I b) mherein R' is
chloro or tr upr ome . are as
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20 Cbnpounds 0 rern 1S l.oro or trifluoroneth
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30  The compounds were further screened in a panel of more than 50 common G-protein
coupled receptors (CEREP) and found to have a clean profile, that is to have low
affinity for the tested receptors, with the exception of the dopamine D3 receptor and the

scrotonin 5-HT6 receptor.



5 R5 and n are as defined before, can be prepared by reacting a
conpound of Forrmula (I1) where 111 is chloro or trifluoronmethyl and
R2 and R3 arc as defined before, with a conpound of Formula (I X)

(I'X) 10where L represents a suitable protecting group, such as
tert-butyl oxycarbonyl and R4, RS and n _are as defined before, in the
presence of a suitable base, such as diisopropylethylamne, in a

sui tabl e sol vent, such as acetonitrite and under suitable reaction
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such as tertighublaxneanhRenysy oehhhiaggor respondi ng aryl boronic acid
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t he procedur%anac es
B. Tetrahedrrsmvasiygg, d(ﬁ’BlOpmSmel? I@@E@)S,V\n aéfﬁnftl@h tﬁ@ﬁw disorders, attention-
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dllsopropylei} Iam ein a f{l 6{})5(3 sol.vent sugh as_acet dih (ﬁ ?1

conveni ent tf Fr%%rf“éﬁ FEe, B(f‘foﬁ'é Ofdsh OB HEiSEhAT I%thl"ﬁ@)on& Treter ot the
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defi ned before rogen Is trifluoroneth
R7 and n ar e*h4agopistis ?"Fé’(fl’ltbet%l% F%mpounds of the present invention may further be useful for

the treatment or prophylaxis of conditions wherein cognition is impaired; Alzheimer’s
disease, Parkinson’s discase, Huntingdon’s discase, Lewy Body Dementia, dementia
30 due to HIV disease, dementia due to Creutzfeldt-Jakob disease; amnestic disorders;

mild cognitive impairment; and age-related cognitive decline.

To optimize treatment of patients suffering from a disorder as mentioned in the
foregoing paragraph, the compounds of Formula (1) may be administered together with

35  other psychotropic compounds. Thus, in the casc of schizophrenia, ncgative and
cognitive symptoms may be targeted.



R5 rim126-N \tfran R4 (Lc) can be prepared by reacting a conpound of
Formula (I-d) - 18 - R5 HN\ti.6n R4AR3 (I-d) -T-R7 wherein Rl is
trifluoronethyl, R3, R4, R5, R7 and n are as defined before, with a
reagent of Forrmula R6l-Wwherein 116' is R6 as defined before but not
hydrogen and W 5 represents a | eaving_ggoup such as halo, e.g.
chloro, bronmo or iodo, or a sulfonyl oxy group, e.g.

nmet hyl sul f onyl oxy, trifluoronethyl sul fonyl oxy or
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period of tidmetiedlfdenisur e the conpletion of the reaction.

Al ternatiyely, the conpounds of Formula (I-c) wherein R6l is R6 as
defined Before but not hydrogen, Rl is trifluoronethyl, R3, R4, R5,
R7 and n ar ellasprdehi ingchtivafaboaclatarc e weep apmpovnds of Howwrip Oiasl dofincd

Formul a (1 - Qe M8664 Torl el maguthdtlie! b@ﬁ%i!@f]{l@nh%’ pﬁﬂcuﬁ&an ahBpdPénpd

n are as defined before, by reductive N-al tion wth an .
appropri at e RefGHEE MY eFedalivn 3 HRCHTRS dfic &1 fTeatmiit ¢ AhIRESVERLRIL| Hg
agent such aghizegiretia, schiasgdtaifsio dbiyddr, scdzdaffeaive disbalet, elcmeibowd misogdeeh
as tetrapydr ST 0 %@ g I8%% ' <IN
ri 1 uor et PBjaic (ERCHNS RICICRE ML Ak o818, e o b henery
prepared by wedicabt eaition, orOmEe-Hdyeasc wyRGodr oliprdes. anvabatierdisedest ot
of Formul a (othdnviseWpetiBed pshéhobit iablodRic@n®iiieme R, ntfor Rprosiive Adrder,
are as deflqu bef or.e Snd L rS%%EF ntsr% suukagﬂeegﬁq}}&%lngognﬁy "
such as ten- ﬁﬁ?V%&@%ﬁ BoRyPe AP R E ABPEi R SRBeT GO S LG e L
trifl uor oacepedtiedBipdlar Idlisondens Wpeuhid dsowster, Apdethymet disorder polexdiradge
[ es![ nb ?ESI di ot foﬂfe‘f@i&?sﬂ%@?ﬁé@ﬂ%od"ﬁf%}d& duBRS @SBMrEl Bedical condition, substance-
ert-buty 0Xi¥1 &%5 Onrllglod %gcg'gg*; mood cﬁso-rder not otherwise specified; generalized anxiety
disorder, obsessive-compulsive disorder, panic disorder, acute stress disorder, post-
traumatic stress disorder; mental retardation; pervasive developmental disorders;
attention deficit disorders, attention-deficit/hyperactivity disorder, disruptive behaviour
20  disorders; personality disorder of the paranoid typc, personality disorder of the schizoid
type, personality disorder of the schizotypical type; tic disorders, Tourette’s syndrome;
substance dependence; substance abuse; substance withdrawal; trichotillomania; and
conditions wherein cognition is impaired; Alzheimer’s disease, Parkinson’s disease,
Huntingdon’s disease, Lewy Body Dementia, dementia due to HIV disease, dementia
g
25  due to Creutzfeldi-Jakob disease; amnestic disorders; mild cognitive impairment; and

age-related cognitive decline.

Those of skill in the treatment of such diseases could determine the effective
therapeutic daily amount from the test results presented hereinafter. An effective

30  therapeutic daily amount would be from about 0.01 mg/kg to about 10 mg/kg body
weight, more preferably from about 0.05 mg/kg to about 1 mg/kg body weight.

The invention also relates to a pharmaceutical composition comprising a
pharmaceutically acceptable carrier and, as active ingredient, a therapeutically effective

35  amount of a compound according to Formula (I).



Compounds of Fornula (XI1) wherein RI is trifluoronethyl, R3, R4,
R5,122 and n are as defined before and L represents a suitable
protecting group, such as tenbutyl oxycarbonyl can be prepared by
reacting a conpound of Formula (XIl1l1) 5 riTh L-N\te3n RAR Br (X I1)
wherein Rl is trifluoronmethyl, R3, R4, _Rpb-and n are as defined before
and L represents a suitable protecting group, such as

tertthutyl oxycarbonyl, with a corresponding aryl boronic acid in the
presence of Rorsasd abkémpadmtiymstths gelhed sompawsis Rd{yObe Jf@t@j2édHjri2o ¥8rious

(prepared by 2hd QW 0 14 RR BF %ﬁqﬁfrﬁlﬁ‘;@ﬁ%&‘,@@dﬂl cd@PounBs 1acc%9c}ﬂ% B the

D. W Tetrah ron Lett. 2003, 44, 7993 ugaoesence
suitabl e bas@8vEiieh BsPasiuks <heiRprRISAhATErdine fo K (Id 5 Wﬁ%ﬂ%‘m

such as di oxabgtablnged oSbest atidiiord ﬁdt&hctr@cﬁ‘f g eRttothenticallydstaier@Sodn thereof,
conveni e njt taeflrW%r %E lflorg? thgreg p Wt at}:x Q&BQ ﬁ]t% % %? ?ﬂlly Ql%g}ou{)] %F' nglyqu%n thel eof

mi cronave i rfadi at of "a perio 0 "ens € conp

of the reactianbe MmMcimd@ngns Flgrmedcatiqal formé%@dmlmlstwtsmdylmcs R@
i s as defi negrhptioke:difo blﬂ@ﬁb e R8E e ofdd alfRonPdsitifin lﬁ,ﬂ@lyﬁeﬁmy@é for
descri bed be orecﬁﬁﬁ%{ re a ed (t)xl;(/q reacm% a con@o%d t ntngg
(1-e) R5 rinPRER! prggan R A e 1?%215 8
and n ar e asndasion, dneeffdsefoarequnniof thegparteatpe rompdundoppiidnallRE1 adAltion salt
wherein 86" Sy R@sashedeicho?edmgr%h%@ @utcmﬁ%%r yr q&%ﬁa@nqdwxmpr RIANGLS

a | eaving group such ono of 10
sul f onyl oxy Rjgugseuticaly aﬁ%@@ﬁ@? es?ﬂf%nwswanter Ay UBED ﬁéﬁflﬁ? W%feﬂtr @ﬁ;ﬁrlas@y
or nmethylp hedtpbﬁhﬂg‘ @tk fotyh dfipréfaentidh dpyies éncdmifistatibasehad pharamceutical

i i, OPTOPY! S LA MeBrtil {R0LARPL G SHEN BRuACCHOTLIILEE 8]

under swtab reac I on con a conveni ent
ei ther by coaﬁivéws%walorﬂ@amcw&ya?erwmé@usm OF oWEDisT4l inerdicator bm Hfl@katian

RF[I od ;J}fs t :m dx@mBRS W 9retpbh¢ng29ﬁp&c@ﬁpo@mo@§ it B@l rd@@@&lf@[mﬁ arry @&0the usual
ernatl ve

s of Fornu
s R but | otTEr Rl Bota ba i reyed shifl ehytor Sty et wts, S,
descri bed befl@hels 20dtheddcpn épa;a@obffomi rhnqaldmofmatamnb smrfch FosuspRnaiogs, sgiups,
wherein 121 Ji§i&Yahfsioft and SoMYSHOIERoli@Re:rRes siRB: asRétarchiR, 886, NcaBhif

as descri bed ore, ctive N al kylation pr opr.i at
ket one or al%E‘ﬁ?&e‘“whca?ﬁeb‘ﬁi?%éjrﬂ%te%ﬁt‘% Gehs 2 \@fler@afe t 5 C%QEPOY"&“%
sui t abl e0sol piy)icapsules Gadhpdletsd Beodusé-of tiilr @aselin atvhmisehtiorRiablss aylanapsuld6

is as defi nerg RefPr e e@@% B?vantlgeougmoraﬁ%o?ﬁétghﬂm?ri%rrﬂss ;Heaﬁ%b&qe soILd

bef or e, pr epar tection o rotectin
an inter ned,}&]@gnqgﬁutp@} ﬁ@ﬂrlg_rS( ‘:}(p\y)bvmusly employed. For parenteral composmons, the

carrier will usually comprise sterile water, at least in large part, though other
ingredients, for example, to aid solubility, may be included. Injectable solutions, for
25  example, may be prepared in which the camier comprises saline solution, glicose
solution or a mixture of saline and glucose solution. Injectable solutions, for example,
may be prepared in which the carrier comprises saline sofution, glucose solution or a
mixture of saline and glucose solution. Injectable solutions containing compounds of
Formula (I) may be formulated in an oil for prolonged action. Appropriate oils for this
30  purpose are, for example, peanut oil, sesame oil, cottonseed oil, corn oil, soybean oil,
synthetic glycerol esters of long chain fatty acids and mixtures of these and other oils,
Injectable suspensions may also be prepared in which case appropriate liquid carriers,
suspending agents and the like may be employed. Also included are solid form
preparations that are intended to be converted, shortly before use, to liquid form
35  preparations. In the compositions suitable for percutancous administration, the carrier
optionally comprises a penetration enhancing agent and/or a suitable wetting agent,
optionally combined with suitable additives of any nature in minor proportions, which



(XI'V) where R2, R3, R4, R5 and n are as described before and L
represents a suitable protecting group, such as

tert-butyl oxycarbonyl, under suitable conditions, such as
15trifluoroacetic acid in dichloronmethane or Anberlyst(r) 15 ion
exchange resin, acidic formin methanol ;when L represents a
tert-butyl oxycarbonyl group. Conpounds of Formula (XIV) wherein R2,
R3, R4, R5 and n are as described before and L represents a suitable
protecting qnﬂﬂbwsdumhta$ndme»ﬁgﬁﬁﬂmﬁﬂd@wﬁmmwﬁ&cwwréwpképaﬁﬁdaéﬁﬁby
reacting a Cﬂ?%ﬂga‘tgf'{hf Q(Trfﬁﬁlsﬁ'at(o\{l ﬂo ’[)16‘ Whigralar Blayl 2 EMEOF e pRRErifi2 the

R3, R4, R5 and n are as described before and L re resents SUIta | e
protectlng g?%ﬁﬁi“§Hﬁﬁ”€§3t@ﬂ%ﬁfﬁ@@%ﬁ&ﬁ?ﬁ@ﬁ ca KW?H“?&H%V%Vﬁﬂﬁ%ﬁﬁ i
the presenceasof transdetintabphteh,cataadppson, sualviment. Acid or base addition salts of
tetrakis(dri hen haosp ( i n such
as /V, Ndi §rret Ty pfo o?‘%a%§dgéﬁn§ﬁd£f(&)su fL' ag}l tﬁ)gu 19%1%31323'0%%131 0&% IYt? E)Wh Hl%
a conveni entCOZIMMS@galtam or agidt foap, age @@lff\/élﬁtabb‘nﬁl Thﬁd&'@l?af&jioﬂrf)fumé@us
m crowave iréqghoatib@) for a period of time to ensure the conpletion
of the reaction. -21- Experinmental Part Chemistry 5 M crowave
assisted reactions were perfoined in a single-node reactor: EmysTM
Opti mi zer mkr swawecinbpcidrnffous otvalforGhdatt sthe y afrd®entionadr @harmaceutical
Bi ot agc) jo Fi (Pﬁ,% oa%ﬁg‘ inG Ak o%@a[%ffoﬁ% m&sof(aﬁlmmstguég)mm@ﬁf&%ylo@qo@'gg

ei t her by co chr qmat ogr aphy on I C el.u

descri bed orUpyd ?@&%f%ﬂasplrﬁsgé‘effel rﬁ?ﬁéwrﬁwg\?@lw%ﬁ@g%ﬁmas Bg(’l&rsé‘&‘tﬁlﬁ‘
18 BDS ( Shandismges(&chunit catininga @betginind| quomtity Bl keévennpiedientakased
(rmobi | e phas % e + t tr

obi | e phaset%B%roa%Q% ?h% %eﬁe@@&%qﬁg %@écgcle éa(r%?ocq ?1]812 Wv-:t/lle?r ihd € reamred
run a gradi e@harrmehmi §@1§1€t i Frgmailashof7 sichy, yitg Aepags fEmpg Qfﬁ t&blﬁﬁ c{WCIruatn@
of t ﬁO g N, scbRlddoif @batéd 5alm:t§DUt<ﬂ§31ﬁés e, Sp?bmeﬁ@@d{etsl qmelﬁoklhppwdmtes,
Wi an increase s to
50 B and 50 GRFHoH o e satiep iRy R ke, S Bkt TR Rese
conditions for 4 mnutes. 11-1 spectra were recorded on a Bruker DPX

360, DPX 400sigfe @heB'&blrlﬁﬁ(Sun‘ﬁy aeffldBpeet fh@”ﬁﬂz@n{tronTﬂ@ Oﬁﬂ@rm &y S0indisradle
expressed in ppm r%leatl ve to tetrameth | ane.

Meltin i é
Gober m nat | TSN Ger MURTRICHITn RETRILInEPGITRENAE atHy.  fochSuDss  or
Gener al UCVEdMEhhogtioA ordllyerHRpErislbegivneagots.was perfornmed using a HP
1100 from Agi |l ent Technol ogi es conprising a quaternary punp with
degasser, an autosanpler, a columm oven (set_at 40 C excegt for

Vet hod 4 whekieordgido epiapes tesplbibsanddr t%ﬁ Stala@)y ofdhgiraspony sr%fformula @
det ect or ( DAR) p}@dﬂﬂa@uﬁ@dl Lumlaasltlslﬁseclt fca@hei BdviahgoRs e cémpiey el Bods y-

bel ow. Fl ow g . g)ﬁ%:xtrmsr ay theLr fiﬁrivatw Fil{léulgrqiy%mxxalg ts%ﬁgthuted IQC?OMtrins

det ect or was“¢ (g ros
Ni t r ogen2inase-gsetly sxstpn@yhéwtlpcieétmgaélsorhemb'@ratﬁ é@Cht @rﬁb@haksuw wpsove

mai nt ai ned a{the 18Rty BadAr Acdsthsility on as L@y aRdrdthd o the invention in
MassLynx- Openl \épl tlic6lﬁware 35 General L Met hod B: The HPLC

measur ement AUBPOSEPAY an Agilent 1100 modul e conprising a
punp, a diode-array detector (DAD) (wavel ength used 220 nm), a colum

heater and @pepyration
30
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Compounds of Formula (I} wherein R! is chloro or trifluoromethyl and R% R RY, R,
R®and n are as defined before, can be prepared by reacting a compound of Formula (IT)

N=N

CI—WRI

R R?
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- 22 - columm as specified in the respective nethods bel ow. Flow from
the colum was split to a Agilent MSD Series Gl946C and 01956A. M5
detector was configured with APl - ES (atnobspheric pressure

el ectrospray ionization). Mass spectra were acquired by scanning from
100 to 1000. The capillary needl e voltagg-was 2500 V for positive 5

i oni zati on node and 3000 V for negative ionization node.

Fragnentation voltage was 50 V. Drying gas tenperature was naintai ned
at 350 C at whdi¢ Rl iefchib@ bnitmfludr@vBhNerkdoR’ and R atdiy defined defenevih a
LCVS net hod A HPLC was carried out on an 10 ACE-Cl8
colum (3.0 %ﬁp®%6§%%gf%%ﬁﬁf rom Advanced Chr omat ogr aphy

Technol ogies, with a flow rate of 16. 5 nUm n. The gradient conditions
used are: 80 %A (0.5 g/1 anmmoni urri:acet ate solution), 10 %B
(acetonitrile), 10 % C (msthano;)‘/ 50 % B and 50 % Cin 6.5

m nutes, to 100 % B at 7 minut8svandlequilibrated to initial
conditions at 7.5 mnutes until S %nutes. I njection volunme 5 pl.
Hi gh-resol ution 15 mass spectra (THne of Flight, TOF) were acquired
only in positive ionization node I&i scanning from 100 to 750 in 0.5
seconds using a dwell tinme of 0.1 Hconds. The capillary needl e

vol t age vfas whde RY F°oR’ aoisi 4rk weddfond Befbiepin thopesaandoft heitelda basepdutiage

was 20 V. Leugine: i : t he
ook mass ool ppgponaRaRle ARl Mvgh MHR G BB RELB AL AL
LCMBiet hod  Aeaqien épraiidpnshuisk aHPEanvarent daprar e gtithehy @y vertiongfigating or
col um (3.0 @fler dhicBowavdGrrditioh fe Acva BE Bl Emamtiagioaption of the
Technologies, with a flowrate of 1.5 m/mn. The gradient conditions
used are: 80%A%3s5 (0.5 anmoni um acetate sol ution), 10 % B
(acetonitkile), 10% C (nmethanol) to 50% B and 50 % C in 6.5 m nutes,

to 1?0 % Bt ?(Forépcgiinﬂyéﬁﬁorﬁﬂgil @gu:ifﬂtejtéa{ a! edeidto irgﬁti lRF ahd ROBI b idefSedaefote,5
m nut es unti m nutes. | njectian vol une . - on
oS Spect r AMETHRCBREESY At e et Da iy MEEAIRa N om 100
to 750 in 0.5 seconds using a dwell time of 0.3 seconds. The

capi | lary ne@&hﬁou\ﬁaé 5@&%&6&8@@&@% o RSk MEd ROBLZ AL L@ g@@/&d

and 2.9 kV for negative 1 oni ion m)d{es.t The _cone voltage was 2

for bot hloshafergeanhe Prragist by &cardng & samronndpbeumuladi¥) ne- Enkephal i ne
was the standard substance used for the |ock mass calibration. LCMVS
Met hod 3 35 Sane as LCVS Met hod 1Hds®Nng 10 pl of injection volune. -
23 - LCVS Method 4 In addition os<gen LCVS net hod A: Reversed
phase HPLC was carried out on an XpPBXCl8 cartridge (1.8 gm 2.1 x 30
m) fromAgilent, with a flowrate*of R1 m/mn. The gradi ent
conditions used are: 90 % A (0.5 g/1 anmmoni um acetate solution), 5 %
B 5 (acetonitrile), 5 C (nmethanol) @@é)50 %B and 50 % Cin 6.5

mnutes, to 100%pB at .7. 0 m nute d uilibrated,to.init.ial
Condi £ ons. abTFE R if e mri g B it ot & GEE b8 ot i pposphorpus
Hi gh-resol ut dxgnhlneds BpecsuitableTrotrensf sikhi ghtacetPOR)lewander agiable etbaefny

in positiye iRRiHA, IO MPHeoR¥nssaBRbaGuld, efhet Q9 bRvchBBnd] e or under
seconds using.a dwel.| conds. The, capil |

vol tage was PIUCWAYCAR iét%;eé f&%&ﬁ’éd\?’gppﬁg‘ée theye .Plet%rn%fgleeergg‘"’%‘m'
Leuci ne- Enkephal i ne was the standard substance used for the | ock nmass

libration. | i tion .t o had A
Fever sed phaSePre wae zaia PRUEng) € AraRRTER g e R, et
4.6 x 30 nm)bafpsniandyarersd Clireraroy PAPIT BEFIBIEYIVEs, with a flow

rate of 455 m/mn. The gradient conditions used are: 80 %A (1 g/1
ammoni um bi carbonate solution), 1@ ® (acetonitrile), 10 C

(methanol) to 50 % B and 50 C i p=R.5 mputes, to 100 % B at 7 m nutes
and equilibrated to initial condit S at 7.5 mnutes until 9.0

m nutes. Injection volune 5 RI. Hpgh-Resol ution 20 mass spectra (Tine

V)



LCVS Method 6 In addition to general LCMS nethod B: Reversed phase
HPLC was carried out on a YMC-Pack ODS-AQ 50x2.0 mm 5gna colum wth
a flowrate of 0.8 nmdnn. Two nobil e phases (nobile phase A: water
with 0.1 % TFA; nobil e phase B: acetonitrile 30 with 0.05 % TFA) were
used. First, 100 % A was held for 1 mnyte. Then a gradi ent was
applied to 40 % A and 60 % B in 4 mnutes and held for 2.5 m nutes.
Typi cal injection volumes of 2 gl were used. Oven tenperature was 50
C. (MS pol arwheye Rioisi ttifluepnBthyl @MSRVEMHORS 7rel as defifiet!i sfore.owgfh derizine
LCVS net hod B; rd ; -

ODS- AQ, 50X 2@3‘%%\{’%%’3%51 ﬂ%ﬁﬁ\ﬁ‘) hgé@?%g%ﬁr ik Eg%?”;&d‘? gad’q%xﬁt%%l‘fmm
- nobi | e pha¥el PnafRieEtribhauden: sujabler rfFtioR GONCHHDS, FHBT 148 phEyerpent
acet oni tri | ecmbérbtuts, Ofthef bAromentorab Redtingbr Gider MiibrSeradvednati i apesiod
hel d for 0.8 n ...Then .ad] applied to 20 % A and 80 %
Bin 3.7 S?n nouﬁyg}se%éﬁgs%ee{ﬁg C?@Plgég%sfﬁg% %e\ga%o?ypi cal injection vol umes of
2 ill were used. Oven tenperature was 50 C. 5(Ms polarity: positive)

Descri ption domfpoun@s I EJrintRNe) 4hevear B- BhefMitkoR@Rl-23d ®AahC RAGe s (Bfined
OH 0 CF3 10Tofa stirred sol ution, of phen%ll |§IC a}nwgrlde (18.7 g,
0.107 mol) i FiIBaRBH R g s 2 Zompgund ot EpTttal Yodi um chi or i de
bath - tenperature of the bath -10 C, was added CsF (18.6 g, 0.127
nol ), followed by the drop-w seQgdditimn of CF3Si M3 (18.58 m, 0.127
nol ), under nitrogen. The reactWture was stirred for 1 h, and
was then diluted with diethyl ethe€r\and extracted with 2M sodi um
hydr oxi de (200 ne. The 15 separ aked 8queous |l ayer was acidified to pH
= 1 by the addition of cohc. hydrochloric acid. This m xture was
extracter wi t h di chl oronet hane. Tﬁ\él)separ ated organic |layer was dried
( Naé gogz : an\dhér@@tzSeﬁlHV@?&;e%&ieﬁﬂ@e?B%f/@iile?dviih[\CFﬁGM@;L(WI){iiﬁl Itld:l ﬁl;sFe(ng% of a
g, as a.m.xture of isoners ratio. : .
requires 24 Aﬁmt%ﬁ ﬁﬁtag’ﬁ§ Slﬁ%)l- islse_smgbﬁ&rg%r ilrbflis&]ig%e S%.Pt’ su%h as aceatomtrlle,
5- Phenyl - 6- turidkt sngtnloleredabtydn Qiddipipns, dachi asdo8-tomper( DRy, tyeiily rangsng batween
sol ution of 555zl piok| uor o- 4- oxo- 3- phenyl - pent - 2-cnoi ¢ acid (D1)
(22.6 g, . 0.084 nol) in a mxture of acetonitrile (150 m) and acetic
acid (1515r'r1 ). was added hydrazine hydrate (7.75 m, 0.148 nol). The
reaction m xComgunds ohBatedh Gi1) mékteUk” frar R7L&ehys defhodddatfdre, saodm obtained

t enperature, di : i ' r 3 tgd p 5
M hydr ochl oSt YR LAl AR ARG P PL kD By
30 (Na2sO4) hRuetfhems dPBent: BNEP8EAted in vacuo to yield D2 (20.7 g,

100 %9 as a mixture of isomers (75/5 ratio by LCM5). C | H/F3N20

requires,240; Found 2 Fl);. - 25 - Description 3
6- Chl or 02-0421- pﬂ%rﬁ?/ u—“% ?f?l?(?rﬁ\%r(%%w)et hyl - pyri dazi ne (D3)
RS
A
RE—N \ / R’
\>%

I
4
R R* R

(-a)
wherein R is RS as defined before but not hydrogen, R' is chloro or trifluoromethyl

25 and R% R%, R%, R® and n are as defined before, can also be prepared by reacting

compounds of Formula (I-b)



NNCI1 ,/ \ cF3 5To a stirred solution of

5- phenyl -6-trifl uoromethyl-2H pyri dazi ne-3-one (D2) (20.66 g, 0.086
nol) in acctonitrilc (150 m) was added phosphorous oxychl oride (20
m, 0.215 mol) and the reaction heated at reflux for 1 h. After this
period, the reaction m xture was pouredignto a saturated sol ution of
sodi um hydrogen carbonate, ice and dichl oronet hane. Further solid
sodi um hydrogen carbonate was then Added until gas 10 evol ution had
ceased. The organic |ayer was the sepa ed dried (Na2SO4) and the
sol vents evaporated in vacuo. e/_ ue was then filtered
through silica gel, eluting W|t W in order to renove
the m nor isoner. After evaporatl mf e sol vent t he crude product
was then re-purified by col um chrR)mat gra y (S|I|ca 0 - 25 % et hyl
acetate / heptane) to yield D3 (7. 1 @) 32 %9 . Cl1 1H6CLlF3N2 15requires
258; Found 259 (MH). Description 4

4- (5-Phenyl -6-trifluoronethyl -pyridazi n-3-yl)-piperazi ne-1-carboxylic
acid tent-butyl ester (D4) R rTh N-N NNCF3 \ 0 20 To a stirred

3?' gt IO(Z)Q 40206 e%gl 3{ i5 él&%eo@wlﬂuor&gﬂetw g 8y5ﬂadt?§xje%§ dg%d b(egsre]r
acetonitrd| er(dlS@eagfﬁl)t Qf/a& wé@rem Rs@bRoﬁ)%/ﬁ@inﬁé'lbaf@T%@f(@t hydypgencand 32

nol) and thereﬁﬂeg@nweleaeiﬁg%éou@tsua#@@ha@re 2Q:hiBR, brofg & 1(56006@\i\/@t{1ﬁ)nyloxy
irradiation. After this perio ction ut ed

wi th di chl or8R&hane ®#nd ext“?eg@’tlsélﬁe WI?W ‘wat eﬁr%ﬁ%@ngpﬂalﬂfogylloé&er wad
separ at ed, dnetedplidiyBAMYnydowy it e mesenenefa basaparhads aliisopmopydatiydamiihgn a
crude pr Oducstultm ﬁ(ﬁ%ﬂt shﬁfj?sb?/cie ﬂmn%mng@&f?t%l@%%tlél? b &@ns 2Qichoas a

et hyl acetate 1 n heptane %ethyl acetate in

di chl or offet h‘é%‘i‘é‘)me“AF‘%“&e“’é‘éfﬁﬂp%ﬂlé‘t %?Pnafntme 1R UndEHRICEYRYE TRdiRiinet
was cryst al | fosegedgdahtinead anwird the yoreplatiddof(tiOredetdn. 93 99 .

C20H23F3N402 30 requires 408; Found 409 (M). - 26 - Description 5
5,5,5-Trifluoro-3-(4- quoropllenyé;) 4- oxo-pent-2-enoi¢c acid (D5) OH 0
5To a stirr editgwitivelyohegpmpondg e Bﬁ@ﬂ?ﬂn@l"é‘?%c%ﬁhyélﬁ @& defined pegpre but
7.39 mol ) (IR:&Q]Q@{’-E) &h, IRy 1PEﬂ6ﬁdﬂrtﬁﬂu&bﬂ%ih§I atdORt, KOs R, desedirhad als defined

acet oni (111 745 %P)alsgib cBerpd 5 e B o B g Betton o
t enper at ur e toﬂﬂuoltmeleﬂelt rend 1R, R}, RasRaddddn CuF ¢s1ddfingd 7ef@s, riyoreductive

fol I oned by ghey 91&199 - WIS Gn agigho h&e eionQF&Suae@dé In Whe Fl%sé’f%e rami );Lntable
under nltro eahl Tereactlon mx UI’GW&@H:[S |rre @8 rﬂ { h
then dil ut ed®iiene a8f Kysh &t A U%ﬁ&awmf ride iy fjaklg; sohyen Sch as

hydr oxi de ( 2@Q@ahytijofurdfne organi c | ayer was renoved and t he aqueous

| ayer aciqlified to pH =1 by the addition of conc. hydrochl oric acid.
The mi xture was extracted w th dich| or,onmet hane and the organic | ayer;
removed, drieempauasseormaledI-bhwhesinerit clgmss ialdomnehyl et & 1B it d
||::)5 ( (]j- 4216%, (K/%d% ar@8s defliied befo:, @fayﬂaspf@ﬁl‘éd bi} AephddobhQsT tihcegtuict sy g6 in
oun

5- (4- Fl uor op H%%?if}‘e '“& PP]fE?mél %{I%yl -2H pyridazi ne-3-one (D6) RN-N
20 To a stlrred sol ution of

5,5,5-trifluoro-3-(4- quorophenyl)leil oxuNent 2-enoic acid (D5)

I \/44/) HVR
| /

R’ R?

25 (Vi)
where L represents a suitable protecting group, such as tert-butyloxycarbonyl, R' is
chloro or trifluoromethyl and R% RY, RY, R® and n are as defined before,under suitable
conditions, such as trifluoroacetic acid in dichloromethane or Amberlyst® 15 ion



(1.4 g, 5.3 mol) in a mxture of ethanol (10 m) and acetic acid (1
m ), was added hydrazine hydrate (0.49 m, 9.33 mmol ). The reaction
m xture was heated at reflux for 16 h, cooled to roomtenperature,
diluted with dichl oromethane and then extracted 25 with 0.5 M
hydrochloric acid (150 ml). The organi ci§ayer was separated, dried
(Na2S™4) and the solvent evaporated in vacuo to yield D6 (0.96 g, 70
%9 as a mxture of isonmers. C iH6F41\120 requires 258; Found 259
(m11). - &%ohan@%};id picidin fofm in methano! when L represents a fert-butyloxycarbonyl
6- Chl or 0- 4- (4 f1 uorophenyl)-3-trifuoromethyl -pyridazine (D7) NN F3
To a stirred Sdl ution of

5-(4-fluorophenyl)-6-trifluoronethyl-2H pyridazi ne-3-one (D6) 5 (0.96

g, 3.7 mmol )Cdrﬁp(ﬁtﬁ@i @H‘Fdrfriulae(\/([ﬁ wﬁtrklnvmsxs@ﬂﬂﬁﬂoﬂh@ﬁ@m{cﬂ% and R%, R*, RY,
oxychlorlde

0. n_was_ st
SRR G LR A R R e
reaction ni xvhare Rids chiotr e tiftoooractdtand R ‘eends B atd andefincd defoen with a
hydrogen caronah&i of FotmfRqgi chl oromet hane. Further solid sodium
hydr ogen carbonate was then ddded until gas evolution had ceased. The
organic layer 10 was then separated dried (Na2SO4) and the sol vents
evaporated in vacuo to yield D7 (0 8l g, 79%. Only traces of the
undesi red isomer were detected aﬂt rk up. Cl111-13C1F4N2 requires
276; Found 277 (MH). Descrlpt o - [5-(4-Fluorophenyl)-6-triflu
or onet hyl - pyri dazi n- 3- yII-plperaZ|n -nl -carboxylic acid tert-butyl
ester (D8) To a stirred solutiof of
6- chl or o- 4- (4-f | uor ophenyl) - 3- trlgygronethyl pyridazine (D7) (O. 81 g,
2.93 mmol ) and N- Boc- pi perazi he , 4.39 nnnl% in ace onltr
(10 m) wRere Sorepreehn %ﬁ#@b‘ﬁl%@fﬁ?}n&rﬁfﬂé’ puchgs tent-bytyloxyeaapny! 3%3
the m xture nasngts rs&@@hsatlefﬁiad Qodfere, 30 the Npresebided@f drisgitadhabase, such as

Id|r Lﬁﬁlogt)lng? H aﬁ\fg}g gr Et xltar angelf_ Iérg a V\%u t!ﬂaei\c si?lagtgt hqsxéclé{oﬁlty\?sang' dnldEIE gu%feh

separ at ed, dieieign ChBOs, ablat heoré@llliviéﬁ@fspeé%liﬁo?lgﬁéw mvmi@@@i he@tmg or

yield D8 (1 1311!619 mi&éwHe 1@@'&33 Fgd b 1AB3d rFGithe @S ek tHeObMEhI&ibh of the
Description 9

( MHt) .
4-(6- Tri ¥ udFﬂﬁ@Phyl pyri dazi n- 3-y1) - pi per azi ne- 1- carboxylic acid
tert-butyl ester (D9) O NN/ \ i-N \ OCF3 \/

Compounds of Formula (VIII) wherein R' is trifluoromethyl and R%, R, R*, R’ and n
are as defined before and L represents a suitable protecting group, such as feri-
butyloxycarbonyl, can also be prepared by reacting a compound of Formula (X)

20

/‘T_\ N

— R
\I_mnw
R4

rR? I

(X)
where R! is trifluoromethyl and R®, R®, R® and n are as defined before and L represents
a suitable protecting group, such as tert-butyloxycarbonyl, with a corresponding
arylboronic acid R%-B(OH); in the presence of a suitable catalyst such as 1,1-
25  bis(diphenylphosphino)ferrocenepalladium(Il).dichloride, dichloromethane in the
presence of suitable ligand such as 1,1-bis(diphenylphosphino)ferrocene and a base
such as potassium phosphate in a suitable inert solvent such as dioxane at an elevated

temperature.



5A mi xture of 6-chloro-3-trifuoronethyl pyridazine (0.666 g, 5.09
mol ) (prepared by follow ng the procedure described in Goodman,

A J.; Stanforth, S.P; Tarbit B. Tetrahedron 1999, 55, 15067-15070),

N- Boc- pi perazine (1.138 g, 6.11 mol ) and dii sopropyl et hyl am ne (1.95
m, 1.12 nmol) in acetonitrite (10 m) _was stirred at 180 C for 30
mn., under mcrowave irradiation. The solvent was evaporated in
vactro and 10 the residue was purified by colum chromat ography
(silica gel;Coepamds bf Bormala @oeviate) R os iriflebrdniehy( Bk’ .R", B9eHd asreans
light yell OV@%&E& OpefSiecAhld OF 3N P& i AK T ERSLRSProtdtHR dordap, (VM -as rers-

Description

154- (5 1odo- Bitylpryerihergn@en)e Pispared by reactgmaonpopwt eiZiogaule XBr boxyl i ¢
acid tert-butyl ester (D10) ) O /NNNRN N O/CF3 \ To a m xture of
butyllithium (2.5 Min hexanes) 16 81, N‘r‘é“79 mol) in
tctrahydrofuran (125 m) at 0 C e

2,2,6,6-tetranet hyl pi peridine (3. 80%} 2.56 mmol). The reaction
m xture was then stirred at room tedperatfire Hor 1 h. The mixture was
cooled to -78 C and then a sol ution of
4-(6-trifluoronethyl-pyridazin-3- y1)C8! perazine-1-carboxylic acid

ten-butyls es§Rere (09 {(#merdhetfy,2gnd MOl R4 R UGl @hydROidfiad b&BrdThid L
was added. The m xture g{as stirred for fore. ddrn%le

B e ¢ eptmant { Bt e o e P PO A R
The 25 m Xt upresenes ot br suddblat basg 8suChf e al nhixtuanaft bighylbibiun exchdwW2e2, 6
10% sol uti on,.0f &ﬁ@hl Eridifit Gn! J shﬁ&l{iélg}{élf]osfo% suet heg VH: Eh%ﬁ\’i@é & NBR
al loned to reach M tenperat ure an vent s evapor at ed
in vacuo. Th@W%@PWeWWé% Iyfapging dow 18 Qr‘%ﬂl@r orret hane and extract ed
with watgy. The organrc Iayer was separated dried (NgSO4) filtered
and t he sol vent evapo r eChLpi

301 rom o et by P RHaY Of §ogit P BrEan . § G MBI R R TRR AT are o
sol i d. cmm@#‘er:M@@mqmirbsrmemsomn@m%@ (Precting grogg, -%uch &‘s tert-

Descri ption ggyloxycarbonyl, may be prepared by reacting 6-chloro-3- trrﬁloromethylpyrrdazme
445- (2-Tol yl % trifl q{omet Flpg?d da m-ﬁ-dyll,]Gp (perazArl]eSJ( car] I
ic acid ten- ﬁﬁW}Cde@f g‘r OVHEL T BIRCHIMNG GFEToT oodman attio

4- (5-i odbs 6- Tarbit Budewatetiopl 1999 35dd2067- B0y @) with pe- alzyh]epm'%l@anbmﬂWVbte
?8' 87562; 8“%1%1{16?”0 ce OPAQbithifle De BuciPaddBofFRY kinyRrdi® 4! PAL@PL GoRehd
1, 11- bi s( di pHERyISRTEEPINIlA G fae P ERIR AP EATT(GithER B (comicgional heating or
di chl or onet haider (nﬁc;@ﬁrﬁveg irddid0id6 formal Period of time to ensure the completion of the
1,1 -bis(di p g&ﬁ) phosphi no)ferrocene (0.015 g, 0.026 nmmol) and

pot assi um phosphate (0.138 g, 0.654 mpl) in dioxane (8.5 nl) was
stirred 28 80C for 10 16 h. and then at 110 C for 2 days. The nixture
was then fi lC%ﬁ@nﬁbbpmuaa 029 wakred RY wﬁmne@béfbremdn&mdﬁgwaﬂt
was evapor at 83 n_va tg rf{edllg\ge%hdude ﬁ%;[.r d:]?gf by col um

chr omat ogr aptiy EPRERY Ry & Fﬁ%{ TR € Fanol 70/ 30) to
yield DIl (0.089 g, 48% as a yell ovlf sol i ﬂ= C21H25F3N402 requires
422; Found 423 (W . 15Descri pti Qn
445- (4' - Fl uor obi phenyl-4-y1) - 6-% %9 0
i ne-1- carboxylic acid tert- butyl s/
445- (4- bronopheny0-6-trifl uoronet hyIR pyr da
carboxylic acid tert-butyl ester (0.2gg O

procedures simlar to those described for b8), gobenzenebor oni c
acid (0.069 g, 0.49 mmol ), transPd(OAc) 2( Cy2NH) 2 #2015 g, 0.026

nmol ), prepare b follow ng the procedure described in Tao, B.;
Boyki h, D, W SFReTERATN TTstiee 2 g 8 PR Hds " and pot assi um
phosphatéS(O 261 g, 1.23 mol) in dioxane (3 m) was stirred at 80 C
250verni ght. The reaction m xture was then diluted with

Iprrrdazrn 3-yi ppi peraz
A m xture of

#n-3- yl kpi perazine-1- 20
(prepared by




- 30 - (Na2S™M), filtered and the solvent evaporated in vacuo. The
resi due was then purified by colum chromatography (silica gel;

di chl oronet hane / heptane 3:7 to 10:0). The desired fractions were
col |l ected and evaporated in vacuo to yield D12 (0.115 g, 569%.
C26H26F4N402 requires 502; Found 503 (Mjgl'). Description 13

4- (6- Chl or 0- 5- phenyl - pyri dazi n- 3-y1) - pi per azi ne- 1- carboxylic acid
tert-butyl ester (D13) ) O /Th NN 0 A mxture of

3, 6-di chl or o- 4- phenyl - pyri dazi nel 0. 41 1.82 mml ), prepared by
following the procedure descri bé 005/ 013907, N-Boc- pi perazine
(0.509 g, 2.73 mml) and diis&pg e hyyant ne (0.634 m, 3.64 nmol)
in acetonitrile (7.5 m) was Stlf 80 C for 40 mn., under

m crowave irradiation, and then Ror & fu r 30 15 mm After this
peri od, additional anounts of dllsgggopy ine (0.1 m, 0.57
mol ) and N-Boc-pi perazine (0.1 g, 0.54 nmol )] we %;added and the
resulting mxture was stirred at 180 C for 4 } The sol vent was
evaporated in vacua and then, dichl oronethane and a sat urat ed

sol ution of annnnlunlchlorlde wer e added. The organic | ayer was

separ at ed, dwh@e[n(Rr{la.Q&ﬂ@))ronfeltHyﬂ Rel’, RdRt dred rsmt wedtfines beforeatvithl airerg2t
vacuo. The r&s fuld an\yh%ergiﬁr R""Fsoh‘bxﬁ GQﬁﬁé'&“bé%QJeoﬁﬁtxﬂﬁrt%@g&ém( Shhiwa

gel ; dlchlorone heptane / ethyl acetat :
desired fracEPErItEIRViEs P Wah ahAlevapoRTedbemo\n defs: pbawléfrraflqm

(0.137 g, 204pugs.camsthiytselfoplidd, LA ARG NDEBnyleQuUbI ahPdFKeny oMo 16Xg5

(M-). 25Desgr,j
4- (6- Cyano- cif pth:p }eﬁ)&lcg‘%f aell)%fensuéh ai)dusoprogngeg}yrl]aém&e éré rat)sggaqle salvent éuch as

tert - but y| e@p@nm(ll@my undergslutablq'@j@c’mn(gmdg@ms such as a convement tempeiature,

zi nccyani de(&th@?ﬂ}@ céh ORI héa@iﬂ or under microwave irradiation for a period of time to

tetraklsé hen hos the glun1(0) (0.1 g, 0.09 mmol ) was
added a Slbrﬁ completion o reac 10

4- ( 6- chloro 5- phenyl - pyrlda2|n 3-y1) - pi perazi ne-1-carboxylic acid

tert-butyl eﬁftéﬁat(@y:g)he(cgnﬂ')%gnc@of Q:O%ulmé))wﬂe%lﬁ\lRN_lq 'R"""%E Bb!flir{egrm g%
(3.5 n). The resul ting . m was,

'[1I I’
under ni cr oV &YHPEHiRa s Bi HOfﬂﬁrécﬂyéﬂFVeﬁt l%va§ é@‘ixB&Fea%Sé&ﬁPﬁi b/%f%rﬁocaeldm
y| el d D14 (091&1&30cgfromummtnp)ounc(ﬁﬁﬁerﬂaﬂla3(ﬂ\ﬁﬁ)Btheq]ulk]r BarifGHomEthyind’ FEGR’,

( MH P a

104- [ 5 (5 ]%loﬁrﬂg%?{%g% ﬂeﬁneg befﬂe By redu wlfoArT 2 né'la 10? w1th an gg%ro%rla\;,e kcftj:ne orp
erazine-1- caddhydy| inc thei @rasdice- 9ht y’ll Sé%%béfr (esbawg oangt Such “as” soditim
) N\ CP; \tiakdtoxyborohydride in a suitable solvent such as tetrahydrofuran.

Compounds of Formulia (I-d) wherein R'is trifluoromethyl, R*, RY, R, R7and n are as
20 defined before, may be prepared by deprotection of the protecting group in an
intermediate of Formula (XII)

(X1 | Ly

where R is trifluoromethyl, R®, R*, R°,R” and n are as defined before and L represents
a suitable protecting group, such as tert-butyloxycarbonyl, under suitable conditions,

25  such as trifluoroacetic acid in dichloromethane or Amberlyst® 15 ion exchange resin,
acidic form in methanol when L represents a tert-butyloxycarbonyl group.



A m xture of

4- (5-10do-6-trifluoronethyl-pyridazin-3-yl)-piperazi ne-1-carboxylic
acid tert-butyl ester (D10) (0.20 g, 0.436 mol),

5- chl or ot hi ophene- 2-boronie acid (0.082 15 g, 0.51 mmol),

tetraki s(triphenyl phosphi ne) pal | adium (@ .(0.024 g, 0.021 mmol ) and
sodi um car bonate (0.103 g, 0.96 nmol) in di net hoxyethane (3 nl) and
water (0.75 m) was stirred in a sealed tube at 110 C for 16 h. The
m xture was then filtered through a pad of diatonaceous earth and the
sol vent was ' : esi Bfhes
chronatograpﬁ§ %S|?%ggﬂggwﬁﬁ%?@ﬁw%?%ﬁgt%&ﬁgs?%?%aggﬁgﬁﬁfg”?%agghg&nm
met hanol  ( 7MeTingd dvedieorBdet naspecseonts 33 pwtable e PEPIESIBE ( BrO¥B2 SHCh gpogerss
a yel | ow syripylo S8 0dh:s b Pt fart® by teb &tn gddSimploonthel” RidhSuk NIH) ).

Exanpl e 4- Phenyl - 6- pi perazi n-1-y1-3-trifluoromnethyl -pyridazine (El)
25 \- NN FINN To a solution of 5
4-(5-pheny1-6-trif|uoronethyl-pyri@azin- }yl)-piperazine-l-carboxylic
acid tert-butyl ester (D4) (1.%_ g | )y in methanol (125 m)
was added Anberlyst(QOz 15 ion €x nge n, acidic form (4.1

mml /g) (5.3 g, 0.022 nol) and - 32'» the\reaction mxture was
shaken at roomtenperature for 18 H. AFter/th s period, the mxture
was filtered and then a saturated sol uti on\of<Zammoni a i n net hanol was

added. The m xtur.e was shaken for 1(XMDfiItere&rand the filtrate

Poarane o v " iy fHGoR R B OREE aHER o5 4o iHe PAQ Tl fth'a
Found 309 ( Mbitalle| priotegtipmi gueup; esueer 4 HepbalyloxycalBOy Cwith- 4 NVRsS{BIMS
Mz, chlor Of&glgbl%hic&cmmtheépr%enéma shithBle céalgét_s(léh a@xF%&Qi&d)ﬁe)z(‘&: M),

3.77 (t,,J=5 ,. B. s, 1 ol 2 . m , %5&2-
7.49 (m'% rfy?cpigﬁ %géﬂ@mng 1@@%&%@%%&@8}%@2‘5@% D4ﬂ§tf%1§,ﬁf°§
CH2), 45.76 Lt DOGHAY, 7IIRTITFR) (i8, th€H)reseh@2 of Sultahle b8 kudhz as @ojassium
128. 19 (s, 8. : 0l s 3 ) :
140. 55 (s. %'l?os%%% 6@621( gsﬁrtaé%e: %ng.s%%g?ts %uc%) :as g’;ﬁaxr%ﬁgegaﬁé gtﬁtal-alg reaction
156- ( 4- Et hy| {Spidiens ispelt asygd saweyae Agmpaatpre; £ithes b5 FRR YR 01 hpaimg) s amder
(E2) N-N cN hekavdve iradldiod fon axpetiog oOfime to ensure the completion of the reaction.

4- phenyl-6- pi perazin-1-y1-3-trifluoromethyl-pyridazine (El') (0.15 g,
0.49 mmol) in tetrahydrofuran (5 nl), ywas added acetal dehyde (55 n,
0.97 nmol ). Gerepquads of diermilgt Uy wheigw Bt iiy cpanoatR ' rig o ¢ tafots butf vet
30 min., andyidheen SRYRINRZ R tanl ACRE aX ¥OeRBAYhidEecath Ge Podhathd - réakting a
mmol ) was added. Tcre Iireacgl gg)nm xture was stirred at roomtenperature
for 16 h. TheERPoRyt &f Bkl (i&hyde (55 m, 0.97 mml) and sodi um
triacet oxyborohydride (0.154 g, 0.73 mmpl) were added and the m xture
was stirred at roomtenperature fgr 4 h. Dichloronethane was then
added and the mixture was extracted wi saturated sol ution of
ammoni um chl ori de. The organi cHghas S @eparated, dried
(Na2SO™4), filtered and the sol ve —tha ted in vacuo. The residue
was purified by colum chromat ogrgphyrfsilrRica gel; ethyl acetate /10%
amoni a in nethanol (7M in dichlo&gnethane 10:0 to 8:2). The desired
fracti on¥ were collected, the solv ?)evaporated in vacuo, the

r e_siddueI di E sohsteldl ahd FACRE,OXfi, RP iahe nw\éa ag @é!;\ﬁ_elﬁddelﬁk]:f(brﬁ,t ‘fj)iﬂil hﬁledyﬁkrmr%mac
acid salt by,addition of .a,saturat soh ut i ) r oric.acid.in
St etnyl ot han® bl & R SR IRRGR TR LS B e RE 3 Bhfisafis 85tFink
af f ordi ng E2erp@n G8¢h gis 2algg ¢.gCichipta ORRNWWON i0dd, r efe a bsidionylexjui grewp, 3386,
Found 337 ( MMthylsulfonyloxy, trifluoromethylsulfonyloxy or methylphenylsulfonyloxy in the

25 presence of a base such as diisopropylethylamine, in a suitable solvent such as
acetonitrile and under suitable reaction conditions, such as a convenient temperature,
either by conventional heating or under microwave irradiation for a period of time to

ensure the completion of the reaction.



Melting point :281.9C - 33 - 11-1NWR (500 MHz, DMBO-d6) 5 ppm 1.28
(t, J=7.22 Hz, 3 H, 2.98 - 3.22 (m 4 H), 3.48 - 3.64 (m 4 H, 4.73
(d, J=13.58 Hz, 2 H), 7.32 - 7.46 (m 3 H, 7.46- 7.60 (m 3 H),
11.26 (br. s., 1 H. 5 Exanple 3

6- 14- (3, 5- D fl uorobenzyl ) pi perazi n-1-yl13ig 4- phenyl-3-trifluoronethyl-p
yridazine (E3) A mxture of

4- phenyl- 6- pi perazin-1-y1-3-trifluoronethyl-pyridazine (ElI) (0.050 g,
10 0.16 mol ), 3,5-difluorobenzyl bromde (0.031 m, 0.24 mmol) and
di i sopropyl eAltEBfﬁﬁfrlel%,e h@QOQ@@uﬂﬁsmf‘qioﬁﬁui |Whetdin RE G %h&rﬂd & ﬁQerﬂE' c)ther

was stirred under ‘nicro ralatlon
sol vent was té%@fﬁ‘l‘%ﬁeé&nﬂﬁ{ v%etlfo B rpdiypsas %ﬁ%@ﬁ?éﬁ% Fahike T?iﬁ@red tom a

amoni um chl @&ipdend d0Boramliews vaeldit ROM) cyars,eR A doigdrogheandi B & eR WS

fllteredthro h t I n
15 evapor at &d qulnalgggﬂ% g%%%%%gr@g Ct&gh}glpﬂ JQ&‘@Q@E@# t& orelt
(cent ri f ugalaldshydainghc prasonce efyresuitelie pdueing F@@h@)a %‘ﬁa‘dc sHyditat ot ron (a
preparative, centri fugal | y accel erated, radial, thin-|ayer

chromat o ra ct taklised.fr di eth t her
/' hept ang théTI@UB %Sfr Blgﬁﬂd"%eéeé‘a\?s é?scyé"s gl Saased&gﬁq%g}%m gg(cfufgr‘
434: Found ar(dMiHdie. ade):sNﬁjetllh&@)r@(mm be pmﬁaf:@@yx!epmuémeﬁthm-motectmg
chl or of Olr()m I_§QupISmF%gr[%‘ccﬂ%leﬁﬁrrf: of%o@%ul(ag)ﬂ\ﬁzm 3.54 (s, 2 H, 3.78 -

3.85 (m 6.71 (s, 1 H), 6.86
-695(m2|—|),728-735(m2|—9 741- 51(m3H).25
Exanpl e 4

ci s-6-(3,5-D net hyl pi perazin-1 - ylf)“zk h -3-trifluoronethyl-pyridaz

ine (E4) - 34 - A mxture of F™ CN

6- chl or 0- 4- phenyl - 3-tri f uor onet hy /'b/&ln azine (D8) (0.15 g, 0.58
mol ), 2, 6-ci s-di net hyl pi per azi ne X0. 0% gRO 87 mol) and

dii sopropyl ethylamne (0.202 m, 1.16 nmol) in acetonitrile (3 m)
was stirred at 180 C for 30 min., u m crowave irradiation. The
sol vent was evapor,ated i,n_yacuo and then dichloro éhane and a
saturated sovhare dh. & Mnlaﬂ%lbﬁreoﬁ desciigrd balgeredn fhécﬂﬁ’?si‘ﬂtﬁraes'\‘/@@e
fil tfer eg andprbilaenrfgogx\oeptsxﬁuadso:teatlﬁcykb}lrycwracm, unkiee snmanajumd\zm_s, such as
puri fi ed, by t 0 il T
met hanol 15b gg% Oraﬁ%eﬁfc??garrlgt Céahﬁ:% XleéF% egm(r%gﬁy Sftéalgtll({%%ggﬂ\%g?@ré& acidic
col | ect ed a rrewapﬂ@ﬁhamcédvllemLvam@ntwrf@rﬁn@&wmbm\ybg@bn ai ned was
treated with a solution of hydrochloric acid in diethyl ether (2M to

gl e copt s, el o 0L 0800 SN AR R

Mel ting poi nt répe¢shets a:suldic @gGtecting givR spdlDas Mdzbutmm@)yl}swgp rprepireg2
(d, J=6. : 1 23R BG4 R Barfil
(m 2 I-l)ﬁ)g4l-@/6re?%lﬂ%a0%n@§um Fo%mgr%)(eﬁ%)v}l{% n R 1%10%3 4i4.R?3R 7@( R rﬁlf
7.55 (m 3 H) aregasltgfscrgaegfachﬁ agd |Ib rep@scgy@s %émta l;e_gro ”F% gro P, H)uch as fert
Exanpl e 5  butyloxycarbonyl, with zinc cyanide in the presence of a sultable catalyst, such as
2- (5- Phenyl [ | gd1 a
|p§ o Theny, 0&@@% (HpfRLAIRA NI P R B5 iy B RREANYLIRAEY bl A Inde.
6- chl or o- 4- pHigwhyligrmaniife opnsiert sWirblpy Fiagion reonditiays, (e1cho 2y, 20y cRRY
1), oct agyydr @npyratu@d, Q(tﬂei %y%bﬂi’%hﬂ@ﬂamﬁeatlﬁl @Eﬁiﬁdér Miotb Wi, irrf QaitnIoda péticdi2

nmol ) and 25 llsopro 0.585 mml ) in
acetonitrile® (%n%?) ﬂ§§1§fP%P§§5%?ff%ﬁm8“Fbr 30 min., under nicrowave
irradiation. The reaction mxture was then diluted with

di chl oronet hane (25 m) and extracted with a saturated sol uti on of
sodi um carbonate (12 nl). The organic |ayers were separated, dried
(Na2SO™4), filtered and the solvent evaporated in vacuo. The residue
was then purified by colum chromatography 30 (silica gel; 0-2.5 %
ammoni a in nethanol (7M [/ dichloronethane). The desired fractions



- 35 - Melting point : 104.2C NVR (500 MHz, DVS0-4) 5 ppm 1.71
-2.25 (m 3.5 H, 2.88 - 3.01 (m 0.5H, 3.06 - 3.19 (m 0.5 H),
3.19 - 3.60 (m 4.5 H), 3.65 (d,1=11.85 Hz, 0.5 H), 3.83 - 3.98 5 (m
2 H, 426 -4.37 (m 0.5 H), 4.86 (d, 1=14.16 Hz, 0.5 H), 5.00
(d,1=13.29 Hz, 0.5 H), 7.28 (s, 0.5 H,.2¥.37 -7.46 (m 2.5 H), 7.47
-7.57 (in, 3 H, 11.74 (s, 0.5 H), 11.87 (s, 0.5 H. Exanple 6

104- (4- Fl uor ophenyl) - 6- pi perazi n-1-yl1-3-trilluoronethyl -pyridazi ne

(E6) N-N RN Bipkrine@B{ParfTo a sol uti on of

445- (4-fl uorophenyl)-6-trifl uoronethyl -pyridazin-3-yl kpi perazi ne- 1-
carboxylic acid tert-butyl ester (D8) (1.25 g, 2.93 mml) in nethanol
(50 m) was Q¥ YAnber| yst(r) 15 ion exchange resin, acidic form
(4.1 mml/g) (3 6 g, 14.64 15 mol) and the reaction m xture was

shaken ats i dﬁ hegsgli’sf’éﬁelegcq{o g‘gv AN p’A{f&%{edtPli 3 rm,rg]é 81@{13 trgh%tcﬁ' )Etn#frss\; S

wasflltere en a satura
added. The r@mrulz@ TWSEP Ve e KAtoT (ﬂcrspnﬂ Chemistigrie . éwelcrttty@lmagct)r ate
evaporated in vactto. The crude product was purified by HPLC. The

desired fra ns re collecte evapgrat ed in.vacua yi el
(0:507 g, a0 tEnforh RPN Hs 33600 R8¢ D5 ia0s phis ) ol

Mel ting poi ndhrori8Fgrdithyl a 1siNdR geU4 0QingyHhe {Daﬂrrbr@mentder @ypmrﬁqd Ghase
(br. s., RS- 200k 159, )l
o, 7, 15102-t "f)repagat% I-;{_II;I‘?C Qa Hi@ygé'gllé}) 1@%13%88]%?&6 84“th 5 2)
Exanpl e 7 column. Three mobﬂe ases (mob1 e phase % 5 > ammoniumacetate + 10 %
6- Pi per azi n-dbetphitdlef bl fehyehinse3B yrbetBarof;irfdbile pbase tCh yéotqyirilg azraesed Erjun a

N- N ENNCF3 nﬁ/ﬁ[&g r{?etﬁc}oc{ é%ﬁﬂtuggreﬁ& 7; % A and 25 % Bswnp a flow rate of 40 ml/min, hold

445- (3-thie uor yr| azin- Kpl per a2| ne- 1-

30car boxy! i cloaRi>dninsies atyhe 94m<e@ctnémoe1® fodlpaved WI@ apgngipase Pl ths lagaretsdosy
|0(r]I gcgdxﬁrﬁss lsrhmnkcr)la;h oL@ hhees tdse B bedsd arc B84 mﬂmf&'étba[]?f’/o C5IE o nineds
adde er i on 36 - resin, acidic form (4.1
mmol / g) (0. Zf}i/’étklﬁld]}ge%@wﬁﬁﬂsé}nﬁlgwr%esr eaction mixture was shaken at
roomtenperature for 18 h. After this period, the mxture was

filtered and Qﬁé&tt@ wab Ut &l §19|aUBhﬂ{@r o xanpRNH e | 4p0MEt B ke WAY-500
added. The mxturevva,]sﬁwzaenf 1 f|| ered a

ovapor at ed | WeY e IR RS @rﬂy@ugrﬁ*’%@&e%@%ﬁ?ﬁﬁﬂ%w
hept ane 2o yield E7 (0.049g. 87 % . CI3HL3E3M4S requires 314; Found

315 (MY NBM%&BE prﬁic BltertfABh Was lﬂ@l%tﬂf&ﬁbﬁ a3 P62 apparatus.
LCMS

25  General LCMS Method A:
The HPLC measurement was performed using a HP 1100 from Agilent Technologies
comprising a quaternary pump with degasser, an autosampler, a column oven (set at 40
°C except for Method 4 where the temperature was set at 60°C), a diode-array detector
(DAD) and a column as specified in the respective methods below. Flow from the

30 column was split to a MS detector. The MS detector was configured with an
electrospray ionization source. Nitrogen was used as the nebulizer gas. The source
temperature was maintained at 140 °C. Data acquisition was performed with

MassLynx-Openlynx software.

35  General LCMS Mcthod B:
The HPLC measurement was performed using an Agilent 1100 module comprising a
pump, a diode-array detector (DAD) (wavelength used 220 nm), a column heater and a



1H NMR (400 MHz, chloroformd) 8 ppm 1.68 (br. s., 1 H, 2.98 - 3.05
(m 4H, 3.7310-3.81 (m 4 H, 6.78 (s, 1 H), 7.14 - 7.21 (m 1 H),
7.36 - 7.45 (m 2 H. Exanple 8

6- Pi perazin-1-yl1l-4-o-tolyl-3-trifluoronethyl-pyridazine (E8) 15To a
sol ution of 20

445- (2-tol yO-6-trifl uoronethyl - pyridazi n- 3-yl kpi perazi ne- 1-
carboxylic acid tert-butyl ester (D11) (0.089 g, 0.21 mml) in

met hanol (7 ediymmassspacfiedinAbespepstq mythdd Liebrw. Eooh fingahe adumn wasindit c
form (4.1 m%'JQQll@ﬁPM@é@&K: él@&sd@ﬂa'd g@@ﬁl M@%&%P%Q&b ‘ﬁ%iﬁe&'%@th‘m

shaken at room tenperature or peri od ur e
was filter edE%F?dm?%ﬁ’é?P%Plﬁ%?tl{?r‘%ﬁtcgﬂsl’é@i ‘BF‘F%FP“@JfM%ﬁSrﬁﬁ?FréWGFF 8y 20
was added. Tdmemﬁmg(fnbtheOml(ﬁ}ba”RMabﬁlarylnehdlefvblltdgew&d ’Ja@ﬁi\/tfdﬁq;omtilvuat e

evapor at %d F DY A%ASR0de 3 3{)@)&%13('5' ne‘é’%?ve%'ﬁlzatfoﬁ%c?tax Filh Vé]?en@ﬂ%n%ﬁﬁaée Jrasg

desired f racf)l 6ns Were ‘¢col

(0.026 g, 50%Va@1yalg\mstm@cﬂmrawacm*@marmm%(é@mraeﬂoveefzm lr-‘ta@nd 323

(MN. 251ff NMR (400 Mz, DI\/BOd6) 6 ppm 2.05 (s, 3 H), 2.74 -2.83

(m 4H) 3. 3.62 - 3.72 (m 4 H), 7.15 (t, J=3.63
]% Hléefh%‘ui 26 1.66 Hz, 1 H), 7.31 -7.38 (m 2 H. - 37

- Exarrpl e 9 In addition to general LCMS method A: Reversed phase HPLC was carried out on an

4- (4" - Fl 1 f
. r](e (Eg)wﬁ[ ﬁﬁ%ﬁm&%ﬁnﬁﬁ ) (?0 phﬂer@@' D-307 Yo Btk FAMQRQRE RV Y grhsigZ

445- (4 - £ | uoFSHIYRGRY 1ith- a;f!f)w %ﬂft o 1f§ UEPEh R gradipt saditions wseg age: 80 % A
pi per azi ne- | (Ocsg/bamaytbhicmattdtetselutioDiyl § Vo Bgdoeton{tilkR)!0(0 Clistignolpta2d %

ol ) and 1l Qoacelih & Akl (Moo bl el P'ﬁp&@@&t@@@m@a@aé@ Yl

stirred at roomte era R AR Ry
vacuo and t h@rﬁldltléfl% &l 61%@?@@??&@“&9& Hll@éqsuﬂ@iﬁ‘é@ns‘&hu'{l? érhﬂoﬂ%‘déﬁ(ﬁmon

car bonat g5 Weimgssageted. (Tlah'eeom almﬁ)w scqvméceoﬁgemap@dim ioflgdtRE mode by

Na2SO4),” fil tered .and d
ume. thoh puricHFREE 1070y 0Ea TR KR e b iy (Srd B8 P phRyE e

ammoni a in n@pﬂhr}oﬂlee(ﬂil\l@oltﬁgedwwﬂ dbk¥niet hesiee. lvmeatwesncr@chﬁﬁl’t@cftqner‘fglfage

were col | eCt\%Q; ane; gvapas @Bﬁé?vhhi'iheV@W&et@arMh@ GuEhde Red3 Ge 18k hass
C21H38F41\ 14 g%ul res 402; Found 403 (Mo lting point : 161.9C 151H

NVR (400 MHzSA BB of or m d) 8 ppm 1 72 (br s., 1 H, 2.99 - 3.05
(m 4 H203.75 - 3.82 (m 4 H), 6.74 (s, 1 H, 7.13 -7.20 (m 2 H),
7.40 (d, J_sLél%S%thgdy), 7 57- 7.64 (m 4 H). Exanple 10

204- Phenyl - 6- pi perazin-1-y (E) yridazi ne-3-earbonitrile (El (r) NN HN
\ N To a so]nLﬁdid@ﬁndfP general LCMSmethod A: Reversed phase HPLC was carried out on an

4- (6-cyano- 5AQHE{1‘11)8| cmeﬂndqznon 2, y4d)5- Ri per am)nérolr cadaow! iChrasdtolrhshy-

but y1 ‘ester Rl f0 133 Sowt 0,37 oﬁ”@nﬂ({n{@mt mg%%gcén%ﬂ}oﬂ Jsoltdre; 30954
We

Anber | yst O 15° ¢hange resin, &cl
5.3 mol 35 and- &@(bami@amvnmetz@ spiuions &0 (el (mqménh?htl(l%@rﬁnteéwp@ﬁ

for 18 h. Afgepqtdi ‘% QQE'@ﬁmlﬁlh@s @ Xboiree BVas7 fhihhies @ﬁ:i hﬁr@t@&' t@ initial
saturated sol ut,jon o

i a t hanol s adde ure
Shaken for - SRR ft7 PRt il P e 19EER 36 Ewg}e‘l%% wion

resi due was mass spectra (Time of Flight, TOF) were acquired by scanning from 100 to 750 in 0.5
seconds using a dwell time of 0.3 seconds. The capillary needle voltage was 2.5 kV for
30  positive ionization mode and 2.9 kV for negative ionization mode. The cone voltage
was 20 V for both positive and negative ionization modes. Leucine-Enkephaline was
the standard substance used for the lock mass calibration.

LCMS Method 3
35  Samc as LCMS Mcthod 1 using 10 ul of injection volume.



-38 - purified by HPLC. The desired fractions were coll ected and
evaporated in vacuo to yield EIO (0.06989 g, 72% as a white solid.
C15H15N5 requires 265; Found 266 (MMH). Melting point :271.6C 5 H NWMR
(400 MHz, DMSO-6/5) 8 ppm 2.77 - 2.84 (m 4 H, 3.34 (br. s., 1 H),
3.71 - 3.80 (m 4 H, 7.29 (s, 1 H, 7.5%.- 7.61 (m 3 H, 7.66 -
7.72 (m 2 H). Exanple 27

4- (5- Chl oro-thi ophen-2-yl)-6-piperazin-1-yl1-3-trifluoronethyl-pyridaz
ine (E27) 10LCKS Mehad 40l uti on of

445- (5-chl org- afdg%ggfefge&wf frﬂe&@dw@mﬁs@abﬁﬁmﬁ@% yalﬂlled out gn an

pi perazine-1l-ca C acid tert est er@{ F’é
nmol) in net%@ﬁd@lg(%“ﬁg*)(lv%%maaéé& AH“B%?‘P eph "Y‘@n’i %‘3&%‘?}@%1 gy,
acidic for mT}ﬁ: ad 1t dendifiéhs3Bhd 4% 90 ‘VJAZ55rmﬂ)ilﬁm@ﬂ?ntabﬁa1E_Salﬁlt1oﬂpS % B

m xture tel t t [ 0 S io

The et oo GRESTMALs LT RED &L 3 % Bika 30 o0 hid ShidSroPRIR%
met hanol was7.@dviedtes Thé criikibrated tRamitish gieeditiprsy at17.h mifytes artddd.8 fainptss
flh It rat e eva;la ﬁ&@l%mﬂaevgquOH /éﬂjﬁbfﬂﬁt%rﬂ%sé"@l?eﬁﬁqulwlefFI%ﬁt byom0veRN
chronma ograp ica iin me

di chl or onet §ed opp! ruﬁ%rtwsaow%fn Mé?%‘“?’@%ﬁ?l‘é& ff -5 seconds
evapor at ed iwsingac dwell Tive off Qtlscqnddlide oapidlagi sedkwedagnwas 2.5MV and the
sol utiompf hydrg zg;g][\l/a% R dr Lfalng'ﬁﬁ(%ahﬁé het aRNGnHNE sUbstdidk st fofl_ fid

at roomterrper atur ) t was evaporated I n vacuo.
solid obtai H@@‘Wﬁ%‘w@wrﬁm“at ed fromdiethyl ether to yield E27 (0.062
g, 87 9. C131 112C1F3MN4S requires 348; Found 349 (MN. 25 Melting

poi nt : I\/R(SOO VHz, DMSO d5) 8 ppm 3.24 (br. s., 4 H)
4.07 (d, @gﬁéﬂh% d, J=3.8 Hz, 1 H) 7.26 (d, J=3.8 Hz, 1

H 7.41 ( S In qd)ht19n4(5 geisra al I§M znqtl)od AL Reg&grssd Ek@pqﬂPé,QmaS carried out on an
4- Phﬁnélrﬁmﬂk@ﬁf@@ Ez%lm}ﬁl #or Ltifn| uDé W&hhnpﬁdn@a@d\f&ﬁced Chromatogriphy
nonohydr oc i.0

- but anone. (OSSRt 1o B & CRevbds arisal Cheipg bt e ko A"
acid in 2- pr(dpghalhm@ﬁmn Bearb@hatmsil)tionT,hid ?hB(t(@ﬂe@nmb‘) H@a%e@:i (metharefl) fgx
tenperature §pg, 99, 5ayi €5y @@qm{nﬁ@? t§ tll)ﬂj Wg at @'h’ugut@soédfdseqﬁfhbéﬁedqo%ﬂﬁal
further overnllght at rqoom tenp ‘EJ{J preci pi 3@%‘3 al s were
filtered of f CAHHIIDHAT 7édeWEFér“f\9 e H:I‘%Pctesﬂm@noflo O\j‘f AHghgsQupn
58 % . M) timgssppeduta:(TimdBGFIgh( d&E)mpos esuircd brdy fi mbésachnngamnrphc&is by
(B art®) MELEPIRRATAS PYoARILAUBRISLIL 8ok hASE dPSEriedme

for Exanple Ogre are roctection o
Descri pti on ¢apiByy a@él@r\@ﬂtﬁ@e V& A5 v éﬂ@ﬁ*‘é"f‘faiﬁé}lz%f@@u%(’qe&nfl e ¢nwg voltage
reported forwhkxao € dubh-EnfpanmewhERR) stisrdpsudpaticedusktd fandk dgok tass
(E27) but us lg ot assi um car bonate as base and 1, 4-di oxane as

sol vent . E29) (toluene / ethanol / H20), (E30) (toluene /

et hanol 25 H20) (E31) , 4-dioxane / H20), (E32) (1,4-dioxane / H20),

(E33) ( 1, 4- di oxENQehod®0), (E34) (1, 4-dioxane / H20) and (E35)

(1, 4-di Oxanein/addlti(())% tSAlgegn%ral LCMS method B: Reversed phase HPLC was carried outon a
YMC-Pack ODS-AQ, 50x2.0 mm 5pm column with a flow rate of 0.8 ml/min. Two
mobile phases (mobile phase A: water with 0.1 % TFA; mobile phase B: acetonitrile

30  with 0.05 % TFA) were used. First, 100 % A was held for 1 minute. Then a gradient
was applied to 40 % A and 60 % B in 4 minutes and held for 2.5 minutes. Typical
injection volumes of 2 pl were used. Oven temperature was 50 °C. (MS polarity:

positive)

35 LCMS Mcthod 7
In addition to general LCMS method B: Reversed phase HPLC was carried out on a
YMC-Pack ODS-AQ, 50x2.0 mm 51m column with a flow rate of 0.8 ml/min. Two



20 prepared by procedures simlar to those described for Exanple
(E27) but using the solvents specified for each case respectively.
Exanpl es (E18, E27, E28, E31, E32, E33 and E34) were isolated as
hydrochl oric acid salts. The value in the columm MW free base,
is the exact nmass cal cul ated using the.exact 25masses of the nost
abundant isotopes. NNy R2Z HN Ex. R2H Melting Point PC) Ml ecul ar
For mul a MW Free base M+ RT (mn) LCVS Method EI CP; 40 130.7
C15i - 115F3N4n@0B pda@s 8ndlgle phased watdEwithiR1 Y0 TFA; mobile phase B: acetonitrile

with 0.05 % TFA) were used. First, 90 % A and 10 % B was held for 0.8 minutes.

Then a gradient was applied to 20 % A and 80 % B in 3.7 minutes and held for 3

minutes. Typical injection volumes of 2 pl were used. Oven temperature was 50 °C.
5 (MS polarity; positive)

Description 1
5,5,5-Trifluoro-4-0xo-3-phenyl-pent-2-enoic acid (D1)
OH O
0 CF;

10 To a stirred solution of phenylmaleic anhydride (18.7 g, 0.107 mol) in acetonitrile (180
ml) at 0°C (ice/water/sodiurn chloride bath - temperature of the bath —10 °C), was
added CsF (18.6 g, 0.127 mol), followed by the drop-wise addition of CF:SiMe; (18.58
ml, 0.127 mol), under nitrogen. The reaction mixture was stirred for 1 h, and was then
diluted with diethyl ether and extracted with 2M sodium hydroxide (200 ml). The

15  separated aqueous layer was acidified to pH = 1 by the addition of conc. hydrochloric
acid. This mixture was extracted with dichloromethane. The separated organic layer
was dried (Na;S0,), and the solvent was evaporated in vacuo to yield D1 (22.6 g, 86
%) as a mixture of isomers (80/11 ratio by LCMS). C;;H;F:0; requires 244, Found 243
(M-H).

20
Description 2
5-Phenyl-6-trifluoromethyl-2H-pyridazine-3-one (D2)

HN—N
0 N—CF,

25  To a stirred solution of 5,5,5-trifluoro-4-oxo-3-phenyl-pent-2-cnoic acid (D1) (22.6 g,
0.084 mol) in a mixture of acetonitrile (150 ml) and acetic acid (15 ml), was added
hydrazine hydrate (7.75 ml, 0.148 mol). The reaction mixture was heated at reflux for
16 h, cooled to room temperature, diluted with dichloromethane and then extracted
with 0.5 M hydrochloric acid (150 ml). The organic layer was separated, dried

30 (NapSO.) and the solvent evaporated in vacuo to yield D2 (20.7 g, 100 %) as a mixture
of isomers (75/5 ratio by LCMS). Cy;1H7F;N,0 requires 240; Found 239 (M-H).



R2-1 Melting Point (C) Mol ecular Formula MW Free base M+ RT
(mn) LCVS Method E6 CF, 40 137.4 C151-114F4N4 326 327 3.39 1 E7 CF3
244.3 C131113F31948 314 315 el ONri 1
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Description 3

6-Chloro-4-phenyl-3-trifluoromethyl-pyridazine (D3)
N—N
c—  d—cr,

To a stirred solution of 5-phenyl-6-trifluoromethyl-2H-pyridazine-3-one (D2) (20.66 g,
0.086 mol) in acctonitrile (150 mi) was added phosphorous oxychloride (20 ml, 0.215
mmol) and the reaction heated at reflux for 1 h. After this period, the reaction mixture
was poured into a saturated solution of sodium hydrogen carbonate, ice and
dichloromethane. Further solid sodium hydrogen carbonate was then added until gas
evolution had ceased. The organic layer was then separated, dried (Na;SO4) and the
solvents evaporated in vacuo. The crude residue was then filtered through silica gel,
eluting with dichloromethane, in order to remove the minor isomer. After evaporation
of the solvent, the crude product was then re-purified by colurmnn chromatography
(silica; 0 — 25 % ethyl acetate / heptane) to yield D3 (7.1 g, 32 %). CHsCIF:N;
requires 258; Found 259 (MH™).

Description 4
4-(5-Phenyl-6-trifluoromethyl-pyridazin-3-yl)-piperazine-1-carboxylic acid fert-
butyl ester (D4)

To a stirred solution of 6-chloro-4-phenyl-3-trifluoromethyl-pyridazine (D3) (7.1 g,
0.0274 mol) and N-Boc-piperazine (5.62g, 0.0302 mol) in acetonitrile (150 ml) was
added diisopropylethylamine (5.1 mi, 0.0302 mol) and the mixture heated at 150 °C for
20 min., under microwave irradiation. After this period, the reaction mixture was
diluted with dichloromethane and extracted with water. The organic layer was
separated, dried (MgSQOy4) and the solvents evaporated in vacuo. The crude product was
purified by column chromatography (silica; 20 % ethyl acetate in heptane, followed by
10 % ecthyl acetate in dichloromethane). After evaporation of the solvent, the crude
product was crystallised from heptane to yield D4 (104 g, 93 %). CyxHaFsN4O,
requires 408; Found 409 (MH™).



ES CF, 410 ad Ci61117F3N4 322 323 3.37 a cr, wCF3 IS 110 161.9
C211-118F4AN4A 402 403 4.65 1 E 1 0 CN 1011 271. 6 C151415N5 965 266

2.07 1 Eli
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Description 5

5,5,5-Trifluoro-3-(4-fluorophenyl)-4-0xo-pent-2-enoic acid (D3)
OH O
O CF,

F

To a stirred solution of 4-fluorophenylmaleic anhydride (1.42 g, 7.39 mmol) (prepared
by procedures similar to those described in Dean, W. D.; Bum, D. M. J. Org. Chem.
1993, 58, 7916-7917), in acetonitrile (15 ml) at 0°C (ice/water/sodium chloride bath -
temperature of the bath —10 °C), was added CsF (1.1 g, 7.39 mmol), followed by the
drop-wise addition of CF;SiMe; {1 ml, 7.39 mmol), under nitrogen. The reaction
mixture was stirred for 1 h, and then diluted with diethyl ether and extracted with 2M
sodium hydroxide (200 ml). The organic layer was removed and the aqueous layer
acidified to pH = 1 by the addition of conc. hydrochloric acid. The mixture was
extracted with dichloromethane and the organic layer removed, dried (Na,S0.), and the
solvent evaporated in vacuo to yield D5 (1.4 g, 72 %) as a mixture of isomers.
C11HgF4Os requires 262 Found 261 (M-H}.

Description 6
5-(4-Fluorophenyl)-6-trifluoromethyl-2 H-pyridazine-3-one (D6)

HN—N
0 N—cF,

F

To a stirred solution of 5,5,5-trifluoro-3-(4-fluorophenyl)-4-oxo-pent-2-enoic acid (D5)
(1.4 g, 5.3 mmol) in a mixture of ethanol (10 ml) and acetic acid (1 ml), was added
hydrazine hydrate (0.49 ml, 9.33 mmol). The reaction mixture was heated at reflux for
16 h, cooled to room temperature, diluted with dichloromethane and then extracted
with 0.5 M hydrochloric acid (150 ml). The organic layer was separated, dried
(Na;S04) and the solvent evaporated in vacuo to yield D6 (0.96 g, 70 %) as a mixture
of isomers. C}1HgF4N,O requires 258; Found 259 (MH™).



lall 110.6 C16H17F3N4 322 323 3.67 E 1 2 CF3 4111 C 198.2
C151114C1F3N4 342 343 3.74 E13 CF3 HO so ml C151115F3N40 324 315
9.96 1 E14 CF3 40 138.2 C151-11413r1:3N4
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Description 7

6-Chloro-4-(4-fluorophenyl)-3-trifuoromethyl-pyridazine (D7)
N—N
c—¢ H—cCF,

F

To a stirred solution of 5-(4-fluorophenyl)-6-trifluoromethyl-2 A-pyridazine-3-one (D6)
(0.96 g, 3.7 mmol) in acetonitrile (10 ml) was added phosphorous oxychloride (0.866
ml, 9.3 mmol) and the reaction was stirred at 180 °C for 30 min., under microwave
irradiation. After this period, the reaction mixture was poured into a saturated solution
of sodium hydrogen carbonate, ice and dichloromethane. Further solid sodium
hydrogen carbonate was then added until gas evolution had ceased. The organic layer
was then separated, dried (Na,SQO,) and the solvents evaporated in vacuo to yield D7
(0.81 g, 79%). Only traces of the undesired isomer were detected after work-up.
C11HsCIFN; requires 276; Found 277 (MH™).

Description 8§
4-[5-(4-Fluorophenyl)-6-trifluoromethyl-pyridazin-3-yl]-piperazine-1-carboxylic
acid fert-butyl ester (D8)

%—o ~—  N—N
>/~—N N—  S—cF,
J __/ —

F

To a stirred solution of 6-chloro-4-(4-fluorophenyl)-3-trifuoromethyl-pyridazine (D7)
(0.81 g, 2.93 mmol) and N-Boc-piperazine (0.818 g, 4.39 mimol) in acetonitrile (10 ml)
was added diisopropylethylamine (1 ml, 5.9 mmol) and the mixture was stirred at 80 °C
for 30 min., under microwave irradiation. After this period, the reaction mixture was
diluted with dichloromethane and extracted with water. The organic layer was
separated, dried (MgSQs) and the solvents evaporated in vacuo to yield D8 (1.27 g, 62
%). CaoHzF4N4O; requires 426; Found 427 (MH™Y.
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Description 9
4-(6-Trifluoromethyl-pyridazin-3-yl)-piperazine-1-carboxylic acid feré-butyl ester
(D9)

%70 S\ NN

)N N—<_>—CF3

Jd M =
A mixture of 6-chloro-3-trifuoromethylpyridazine (0.666 g, 5.09 mmol) (prepared by
following the procedure described in Goodman, A.J; Stanforth, S.P; Tarbit B.
Tetrahedron 1999, 55, 15067-15070), N-Boc-piperazine (1.138 g, 6.11 mmol) and
diisopropylethylamine (1.95 ml, 1.12 mmol) in acetonitrile (10 ml) was stirred at 180
°C for 30 min., under microwave irradiation. The solvent was evaporated in vaciro and
the residue was purified by column chromatography (silica gel; hexane / ethyl acetate)
to yield D9 (1.67 g, 99%) as a light yellow solid. C14H10F3N4Q; requires 332; Found
333 (MH™).

Description 10
4-(5-Todo-6-trifluoromethyl-pyridazin-3-yl)-piperazine-1-carboxylic acid ferf-butyl
ester (D10)

To a mixture of butyllithium (2.5 M in hexanes) (6.31 ml, 15.79 mmol) in
tetrahydrofuran (125 ml) at 0 °C, was added 2,2,6,6-tctramethylpiperidine (3.808 ml,
22.56 mmol). The reaction mixture was then stirred at room temperature for 1 h. The
mixture was cooled to —78 °C and then a solution of 4-(6-trifluoromethyl-pyridazin-3-
yl)-piperazine-1-carboxylic acid rert-butyl ester (D9) (2.5 g, 7.52 mmol) in
tetrahydrofuran (20 ml) was added. The mixture was stirred for 1 h. at ~78 °C before
adding a solution of iodinc (2.29 g, 9.024 mmol) in tetrahydrofuran (10 ml). The
mixture was stirred at =78 °C for 1 h. and then diluted with a 10% solution of acetic
acid in tetrahydrofuran. The mixture was then allowed to reach room temperature and
then the solvent was evaporated in vacuo. The residue was diluted with
dichloromethane and extracted with water. The organic layer was separated, dried
(MgSQy,), filtered and the solvent evaporated in vacwo. The residue was precipitated
from diethyl ether to yield D10 (2.81 g, 82%) as a light yellow solid. Ci4HsF:IN4O2
requires 458; Found 459 (MH™).
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Description 11
4-[5-(2-TolyD)-6-trifluoromethyl-pyridazin-3-yl]-piperazine-1-carboxylic acid fert-
butyl ester (D11)

%‘O S\ NN
}—N N—  DCF,
o __/ —_

A mixture of 4-(5-iodo-6-trifluoromethyl-pyridazin-3-yl)-piperazine-1-carboxylic acid
tert-butyl ester (D10) (0.20 g, 0.436 mmol), o-tolylboronic acid (0.071 g, 0.523 mmol),
1, 1"-bis(diphenylphosphino)ferrocenepalladium(I).dichloride, dichloromethane {(0.022
g, 0.026 mmol), 1,1-bis(diphenylphosphino)ferrocene (0.015 g, 0.026 mmol) and
potassium phosphate (0.138 g, 0.654 mmol) in dioxane (8.5 ml) was stirred at 80 °C for ?
16 h. and then at 110 °C for 2 days. The mixture was then filtered through a pad of
diatomaceous earth and the solvent was evaporated in vacuo. The residuc was purified
by column chromatography (silica gel; dichloromethanc / methanol 70/30) to yicld D11
(0.089 g, 48%) as a yellow solid. Cp1HysFsN4O; requires 422; Found 423 (MH").

Description 12
4-[5-(4’-Fluorobiphenyl-4-yl)-6-trifluoromethyl-pyridazin-3-yl]-piperazine-1-
carboxylic acid fert-butyl ester (D12)

N
N N~ D—cF

F
A mixture of 4-[5-(4-bromophenyl)-6-trifluoromethyl-pyridazin-3-yl]-piperazine-1-
carboxylic acid tert-butyl ester (0.2 g, 0.41 mmol) (prepared by procedures similar to
those described for D8), 4-fluorobenzeneboronic acid (0.069 g, 0.49 mmol), trans-
Pd(QOAc)(CyNH), (0.015 g, 0.026 mmol), prepared by following the procedure
described in Tao, B.; Boykin, D.W. Tetrahedron Lett. 2003, 44, 7993-7996, and
potassium phosphate (0.261 g, 1.23 mmol) in dioxane (3 ml) was stured at 80 °C
overnight. The reaction mixture was then diluted with dichloromethane and extracted
with a saturated solution of sodium carbonate. The organic layers were separated, dried
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(NayS0,), filtered and the solvent evaporated in vacuo. The residue was then purified
by column chromatography (silica gel; dichloromethane / heptane 3:7 to 10:0). The
desired fractions were collected and evaporated in vacuo to yield D12 (0.115 g, 56%).
CacHasF4NsO, requires 502; Found 503 (MH").

Description 13
4-(6-Chloro-5-phenyl-pyridazin-3-yl)-piperazine-1-carboxylic acid fert-butyl ester
(D13)

%70 — N—N
}—N N—  D—c1
4 N/ —

A mixture of 3,6-dichloro-4-phenyl-pyridazine (0.41g, 1.82 mmol), prepared by
following the procedure described in WQ-2005/013907, N-Boc-piperazine (0.509 g,
2.73 mmol) and diisopropylethylamine (0.634 ml, 3.64 mmol) in acetonitrile (7.5 ml)
was stirred at 180 °C for 40 min., under microwave irradiation, and then for a further 30
min. After this period, additional amounts of diisopropylethylamine (0.1 ml, 0.57
mmol) and N-Boc-piperazine (0.1 g, 0.54 mmol) were added and the resulting mixture
was stirred at 180 °C for 40 min. The solvent was evaporated in vacuo and then,
dichloromethane and a saturated solution of ammonium chloride were added. The
organic layer was separated, dried (Na;SOs), filtered and the solvent evaporated in
vacuo, The residue was then purified by column chromatography (silica gel;
dichloromethane and heptane / ethyl acctate 8:2 to 7:3). The desired fractions werc
collected and evaporated in vacuo to yield D13 (0.137 g, 20%) as a white solid.
C1oH23CIN4O, requires 374; Found 375 (MH™).

Description 14
4-(6-Cyano-5-phenyl-pyridazin-3-yl)-piperazine-1-carboxylic acid fert-butyl ester
(D14)

%70 ~  N—N
)——N N— —=n
d \n_/
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To a mixture of =zinc cyanide (0077 g 066 mmol) and
tetrakis(triphenylphosphine)palladium (0) (0.1 g, 0.09 mmol) was added a solution of
4-(6-chioro-5-phenyl-pyridazin-3-yl)-piperazine-1-carboxylic acid tert-butyl ester
(D13) (0.137 g, 0.36 mmol) in N N-dimethylformamide (3.5 mf). The resulting mixture

5 was stimed at 160 °C for 30 min, under microwave irradiation. The solvent was
evaporated in vacio to yicld D14 (0.133 g, quant.). Cy0H2:NsO; requires 365; Found
366 (MH").

Description 15
10 4-[5-(5-Chloro-thiophen-2-yl)-6-trifluoromethyl-pyridazin-3-yl]-piperazine-1-
carboxylic acid tert-butyl ester (D15)

A mixture of 4-(5-iodo-6-triflucromethyl-pyridazin-3-yl)-piperazine-1-carboxylic acid
tert-butyl cster (D10) (0.20 g, 0.436 mmol), S5-chlorothiophene-2-boronic acid (0.082

15 g, 0.51 mmol), tetrakis(triphenylphosphine)pailadium (0) (0.024 g, 0.021 mmol) and
sodium carbonate (0.103 g, 0.96 mmol) in dimethoxyethane (3 ml) and water (0.75 ml)
was stirred in a sealed tube at 110 °C for 16 h. The mixture was then filtered through a
pad of diatomaceous earth and the solvent was evaporated in vacuo. The residue was
purified by column chromatography (silica gel; dichloromethane / 10% ammonia in

20  methanol (7M) in dichloromethane 97/3) to yield D15 (0.152 g, 67%) as a yellow
syrup. CisHaoCIF3N,40,8 requires 448; Found 449 (MH").

Example 1
4-Phenyl-6-piperazin-1-yl-3-trifluoromethyl-pyridazine (E1)

25

/N PN
N N~ Y—cF,
n_/

To a solution of 4-(5-phenyl-6-trifluoromethyl-pyridazin-3-yl)-piperazine-1-carboxylic
acid tert-butyl ester (D4) (1.8 g, 0.0044 mol) in methanol (125 ml) was added
Amberlyst® 15 ion exchange resin, acidic form (4.1 mmol/g) (5.3 g, 0.022 mol) and
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the reaction mixture was shaken at room temperature for 18 h. After this period, the
mixture was filtered and then a saturated solution of ammonia in methanol was added.
The mixture was shaken for 1 h, filtered and the filtrate evaporated in vacuo. The crude
product was crystallised from ether / heptane to yield E1 (1.3 g, 96 %). CisHisFsNy
requires 308; Found 309 (MH").

Melting point (ether / heptane): 130.7°C

'"H NMR (500 MHz, chloroform-¢) & ppm: 1.71 (bs, 1 H), 3.01 (t, /=5.20 Hz, 4 H),
3.77(t,./=5.20 Hz, 4 H), 6.71 (s, 1 H), 7.29 - 7.37 (m, 2 H), 7.42 - 7.49 (m, 3 H).

3C NMR (126 MHz, chloroform-d) & ppm: 45.72 (s, 2 CH,), 45.76 (s, 2 CHy), 112.73
(s, CH), 122.48 (q, /=581 Hz, C), 128.19 (s, CH), 128.36 (s, 2 CH), 129.01 (s, CH),
135.66 (s, C), 140.55 (5, ©), 141.03 (s, ©), 160.22 (s, C).

Example 2
6-(4-Ethylpiperazin-1-yl)-4-phenyl-3-trifluoromethyl-pyridazine (E2)
/N NN
N N D—cr
/N =

To a mixture of 4-phenyl-6-piperazin-1-yl-3-trifluoromethyl-pyridazine (E1) (0.15 g,
0.49 mmol) in tetrahydrofuran (5 ml), was added acetaldehyde (55 ml, 0.97 mmol). The
reaction mixture was stirred at room temperature for 30 min., and then sodium
triacetoxyborohydride (0.154 g, 0.73 mmol} was added. The reaction mixture was
stirred at room temperature for 16 h. Then, more acetaldehyde (55 ml, 0.97 mmol) and
sodium triacetoxyborohydride (0.154 g, 0.73 mmol) were added and the mixture was
stirred at room temperature for 4 h. Dichloromethane was then added and the mixture
was extracted with a saturated solution of ammonium chloride. The organic phase was
separated, dried (Na;SQy), filtered and the solvent evaporated in vacuo. The residue
was purified by column chromatography (silica gel; ethyl acetate / 10% ammonia in
mcthanol (7M) in dichloromethanc 10:0 to 8:2). The desired fractions were collected,
the solvent evaporated in vacuo, the residue dissolved in acetonitrile and converted into
its hydrochloric acid salt by addition of a saturated solution of hydrochloric acid in
diethyl ether. The white solid obtained was filtered and dried affording E2 (0.039 g,
21%). C17H9F3N4HCI ; free base requires 336; Found 337 (MH™).

Melting point : 281.9°C
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\__/

A mixture of 4-phenyl-6-piperazin-1-yl-3-trifluoromethyl-pyridazine (El) (0.050 g,
10 0.16 mmol), 3,5-difluorobenzyl bromide (0.031 ml, 024 mmol) and
diisopropylethylamine (0.056 ml, 0.32 mmol) in acetonitrile (2 ml) was stirred at 100
°C for 10 min., under microwave irradiation. The solvent was evaporated in vacuo and
then, dichloromethane and ammonium chloride (10% aqueous solution) were added.
The mixture was filtered through a diatomaceous earth cartridge. The solvent was then
15 evaporated in vacuo and the residue was purified by CC-TLC (centrifugal circular thin-
layer chromatography) on a chromatotron (a preparative, centrifugally accelerated,
radial, thin-layer chromatograph). The crude product was crystallised from dicthyl
cther / heptane to yield E3 (0.037 g, 52%) as a solid. Cy3H;oFsN, requires 434; Found

435 (MH").

20
Melting point : 138.8°C
"H NMR (400 MHz, chloroform -d) & ppm: 2.56 - 2.62 (m, 4 H), 3.54 (s, 2 H), 3.78 -
3.85 (m, 4 H), 6.72 (tt, J=8.91,228 Hz, 1 H), 6.71 (5, 1 H), 6.86 - 6.95 (m, 2 H), 7.28 -
7.35 (m, 2 H), 741 -7.51 (m, 3 H).

25

Example 4
cis-6-(3,5-Dimethylpiperazin-1-yl)-4-phenyl-3-trifluoromethyl-pyridazine (E4)

N—N
mN N Y—cF



(t) Molecular Formula MW Free base M+ UT (min) LCVS Metho d E2 N,
l-LL 28L9 (2171119E3N 1Cl 336 337 4.23 1 E3 Si 138.8 C221419EsN4 434

435 5. 57

10

15

20

25

30

43 - EX.

-3 -

A mixture of 6-chloro-4-phenyl-3-trifuoromethyl-pyridazine (D3) (0.15 g, 0.58 mmol),
2,6-cis-dimethylpiperazine (0.097 g, 0.87 mmol) and diisopropylethylamine (0.202 ml,
1.16 mmol) in acetonitrile (3 ml) was stirred at 180 °C for 30 min., under microwave
irradiation. The solvent was cvaporated i/n vacwo and then dichloromethane and a
saturated solution of ammonium chloride were added. The mixture was filtered and the
solvent evaporated in vacuo. The residuc was purified by column chromatography
(silica gel; 1-3 % ammonia in methanol (7M) / dichloromethane). The desired fractions
were collected and evaporated in vacuio. The product thus obtained was treated with a
solution of hydrochloric acid in diethyl ether (2M) to yield the corresponding salt E4
(0.058 g, 27%; CIS) as a pale brown solid. Ci7HoF3sNa-HCI ; free base requires 336;
Found 337 (MH".

Melting point (ether): 285.4°C

'H NMR (400 MHz, DMSO-ds) § ppm: 1.32 (d, J=6.63 Hz, 6 H), 3.08 (dd, J=13.99,
11.51 Hz, 2 H), 3.30 - 3.41 (m, 2 H), 4.76 (d, /=13.27 Hz, 2 H), 7.36 - 7.43 (m, 3 H),
7.49 -7.55 (m, 3 H), 9.16 - 9.27 (m, 1 H), 9.60 (d,./=9.74 Hz, 1 H).

Example 5
2-(5-Phenyl-6-trifluoromethyl-pyridazin-3-yl)-oetahydro-pyrrolo[1,2-a]pyrazine

(ES)
Dl

N N CF,
./

A mixture of 6-chloro-4-phenyl-3-trifuoromethyl-pyridazine (D3) (0.10 g, 0.39 mmol),
octahydro-pyrrolo(1,2-a)pyrazine, racemic mixture, (0.053 g, 042 mmol) and
diisopropylethylamine (0.103 ml, 0.585 mmol) in acetonitrile (3 ml) was stirred at 150
°C for 30 min., under microwave irradiation. The reaction mixture was then diluted
with dichloromethane (25 ml) and extracted with a saturated solution of sodium
carbonate (12 ml). The organic layers were separated, dried (NapSOy), filtered and the
solvent evaporated in vacuo. The residue was then purified by column chromatography
(silica gel; 0-2.5 % ammonia in methanol (7M) / dichloromethane). The desired
fractions were collected and evaporated in vacuwo. The residue was precipitated from
acetonitrile / heptane. The product obtained was treated with a solution of hydrochloric
acid in diethyl ether (2M) to yield the corresponding salt ES (0.081 g, 54%) as a white
solid. C1sH1oFsN4-HCI ; free base requires 348; Found 349 (MH").



Melting Point (C) Ml ecular Formula MW Free base M+ RT (mm LCMS

Meth d

E4 ?1/4"....----, N.-- --tilt. HN.T., 285.4

C171119F3N4AHCI 336 337 4.05 'n

10

15

20

25

30

-35-

Melting point : 104.2°C

"H NMR (500 MHz, DMSO-ds) & ppm: 1.71 - 2.25 (m, 3.5 H), 2.88 - 3.01 (m, 0.5 H),
3.06 - 3.19 (m, 0.5 H), 3.19 - 3.60 (m, 4.5 H), 3.65 (d, /~=11.85 Hz, 0.5 H), 3.83 - 3.98
(m, 2 H), 4.26 - 4.37 (m, 0.5 H), 4.86 (d, /=14.16 Hz, 0.5 H), 5.00 (d, /=13.29 Hz, 0.5
H), 7.28 (s, 0.5 H), 7.37 - 7.46 (m, 2.5 H), 7.47 - 7.57 (m, 3 H), 11.74 (5, 0.5 H), 11.87
(s, 0.5 H).

Example 6

4-(4-Fluorophenyl)-6-piperazin-1-yi-3-trifluoromethyl-pyridazine (E6)
N A

HN N —cF,

N/

F

To a solution of 4-[5-(4-fluorophenyl)-6-trifluoromethyl-pyridazin-3-yl}-piperazine-1-
carboxylic acid tert-butyl ester (D8) (1.25 g, 2.93 mmol) in methanol (50 ml} was
added Amberlyst® 15 ion exchange resin, acidic form (4.1 mmol/g) (3.6 g, 14.64
mmol) and the reaction mixture was shaken at room temperature for 18 h. After this
period, the mixture was filtered and then a saturated solution of ammonia in methanol
was added. The mixture was shaken for 1 h, filtered and the filtrate evaporated in
vacuo. The crude product was purified by HPLC. The desired fractions were collected
and evaporated in vacuo to yield E6 {0.507 g, 53%). CisH;4F4N4 requires 326; Found
327 (MHY).

Melting point: 137.4°C
"H NMR (400 MHz, Chloroform-d) 8 ppm: 1.67 (br. s., 1 H), 2.99 - 3.05 (m, 4 H), 3.74
-3.82 (m, 4 H), 6.68 (s, 1 H), 7.15 (t, /=8.71 Hz, 2 H), 7.31 (dd, /=8.50, 5.39 Hz, 2 H).

Example 7
6-Piperazin-1-yl-4-thiophen-3-yl-3-trifluocromethyl-pyridazine (E7)

/N N

N N H—cCF,
_/ —
/
S

To a solution of 4-[5-(3-thienyD)-6-trifluoromethyl-pyridazin-3-yl]-piperazine-1-
carboxylic acid tert-butyl cster (0.074 g, 0.18 mmol), preparcd by procedurcs similar to
those described for D8, in methanol (5 ml) was added Amberlyst® 15 ion exchange



E

10

I5

20

25

5 )11. CION 104.2 C15H19F3N.3.1-1Cl 348 349 4.38 1 1321 N..,....,.-
'S 185.1 C221-119F5N4 434 435 5.49 1 E711 C N---121.1- _..".
.-- 163.3 C16H17F3NeFI Cl 322 323 3.95 1 E23 CN: 31-L. NJ V

-36 -

resin, acidic form (4.1 mmol/g) (0.218 g, 0.89 mmol) and the reaction mixture was
shaken at room temperature for 18 h. After this period, the mixture was filtered and
then a saturated solution of ammonia in methanol was added. The mixture was shaken
for 1 h, filtered and the filtrate evaporated in vacuwo. The crude product was crystallized
from ether / heptane to yield E7 (0.049 g, 87 %). C3H3FaN4S requires 314; Found 315
(MHY,

Melting point (ether / heptane): 244.3°C
"H NMR (400 MHz, chloroform-d) 8 ppm: 1.68 (br. s., 1 H), 2.98 - 3.05 (m, 4 H), 3.73
-3.81 (m,4H), 678 (s, 1 H),7.14 -7.21 {m, 1 H), 7.36 - 7.45 (m, 2 H).

Example 8

6-Piperazin-1-yl-4-o-tolyl-3-triflunoromethyl-pyridazine (E8)
/N PN

m N V—cF

7/

To a solution of 4-[5-(2-tolyl)-6-trifluoromethyl-pyridazin-3-yi]-piperazine-1-
carboxylic acid tert-butyl ester (D11) (0.089 g, 0.21 mmol) in methano! (7 ml) was
added Amberlyst® 15 ion exchange resin, acidic form (4.1 mmol/g) (0.257 g, 1.05
mmol) and the reaction mixture was shaken at room temperature for 18 h. After this
period, the mixture was filtered and then a saturated solution of ammonia in methanol
was added. The mixture was shaken for 1 h, filtered and the filtrate evaporated in
vacuo. The residue was purified by HPLC and the desired fractions were collected and
evaporated in vacuo to yield E8 (0.026 g, 50%) as a white solid. CisHi7F3N4 requires
322; Found 323 (MH").

"H NMR (400 MHz, DMSO-d5) 8 ppm: 2.05 (s, 3 H), 2.74 - 2.83 (m, 4 H), 3.37 (br. s,,
1 H), 3.62 - 3.72 (m, 4 H), 7.15 (1, J=3.63 Hz, 2 H), 7.26 (1d, J/=7.26, 1.66 Hz, 1 H),
7.31-7.38 (m, 2 H).
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Example 9
4-(4’-Fluorobiphenyl-4-yI)-6-piperazin-1-yl-3-trifluor omethyl-pyridazine (E9)

A mixture of  4-[5-(4’-fluorobiphenyl-4-yl}-6-trifluoromethyl-pyridazin-3-yl]-

5  piperazine-l-carboxylic acid fert-butyl ester (D12) (0.115 g, 0.23 mmol) and
trifluoroacetic acid (2 ml) in dichloromethane (8 ml) was stirred at room temperature
for 2 h. The solvent was evaporated in vacuo and then, dichloromethance and a saturated
solution of sodium carbonate were added. The organic layers were separated, dried
(Na;S0y,), filtered and the solvent evaporated in vacwo. The residue was then purified

10 by column chromatography (silica gel; 1-3 % ammonia in methanol (7M) /
dichloromethane).The desired fractions were collected and evaporated in vacuo to yield
E9 ( 0.084 g, 91%). Cy1H;sFaNy requires 402; Found 403 (MH™).

Melting pomt : 161.9°C

15 'HNMR (400 MHz, chloroform-d) 8 ppm: 1.72 (br. s., 1 H), 2.99 - 3.05 (m, 4 H), 3.75
-3.82 (m, 4 H), 6.74 (s, 1 H), 7.13 - 7.20 (m, 2 H), 7.40 (d, /=8.29 Hz, 2 H), 7.57 - 7.64
(m, 4 H).

Example 10

20  4-Phenyl-6-piperazin-1-yl-pyridazine-3-carbonitrile (E190)
N—N

To a solution of 4-(6-cyano-5-phenyl-pyridazin-3-yl)-piperazine-1-carboxylic acid rerz-
butyl ester (D14) (0.133 g, 0.37 mmol} in methanol {10 ml) was added Amberlyst® 15
ion exchange resin, acidic form (4.1 mmol/g) (1.3 g, 5.3 mmol) and the reaction
25  mixture was shaken at room temperature for 18 h. After this period, the mixture was
filtered and then a saturated solution of ammonia in methanol was added. The mixture

was shaken for 1 h, filtered and the filtrate evaporated in vacuo. The residue was
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purified by HPLC. The desired fractions were collected and evaporated in vacuo to
yield E10 (0.06989 g, 72%) as a white solid. C,5HsNs requires 265; Found 266 (MH™).

Melting point : 271.6°C
'H NMR (400 MHz, DMSO-ds) § ppm: 2.77 - 2.84 (m, 4 H), 3.34 (br. s., 1 H), 3.71 -
380 (m 4 H), 729 (s, 1 H), 755 - 761 (m, 3 H), 766 - 772 (m, 2 H).

Example 27
4-(5-Chloro-thiophen-2-yl)-6-piperazin-1-yl-3-trifluoromethyl-pyridazine (E27)

To a solution of 4-[5-(5-chloro-thiophen-2-yl)-6-trifluoromethyl-pyridazin-3-yl]-
piperazine-1-carboxylic acid tert-butyl ester (D15) (0.114 g, 0.25 mmol) in methanol
(10 ml) was added Amberlyst® 15 ion exchange resin, acidic form (4.1 mmol/g) (0.305
g, 1.25 mmol}) and the reaction mixture was shaken at room tempcerature for 18 h. After
this period, the mixture was filtered and then a saturated solution of ammonia in
methanol was added. The mixture was shaken for 1 h, filtered and the filtrate
evaporated in vaciio. The residue was then purified by column chromatography (silica
gel; 3% ammonia in methanol (7M) / dichloromethane). The desired fractions were
collected and evaporated in vacuo. The crude product was dissolved in a 2 M solution
of hydrochoric acid in diethyl ether and the mixture stirred at room temperature for 16.
The solvent was evaporated in vacuo. The solid obtained was triturated from diethyl
cther to yield E27 (0.062 g, 87 %). C13H;;CIF:N4S requires 348; Found 349 (MH").

Melting point : Decomposes
'H NMR (500 MHz, DMSO-dg) § ppm 3.24 (br. s., 4 H) 4.07 (d, /=5.2 Hz, 4 H) 7.23
(d, /=3.8Hz, | H) 7.26 (d, /~3.8 Hz, 1 H) 7.41 (5, 1 H) 9.45 (br. 5., 2 H).
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N
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nd C211- 120F3N5 399 400 4.77 6 E39 | nd Cl91121E3N4 362 363 4.69 6
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Example 40
4-Phenyl-6-piperazin-1-yl-3-trifluoromethyl-pyridazine monohydrochloride (E40)

AR
N N S—cF,
_/

CI

To a solution of E1 (16 g, 51.90mmol) in 2-butanone (400ml) warmed to 50 °C was
added dropwise, hydrochloric acid in 2-propanol (6N, 51.90 mmol). The mixture was
heated at reflux temperature for 90 minutes and then stirred for 2 hours at 50 °C and
further overnight at room temperature. The precipitated crystals were filtered off and
dried under vacuum at 45 °C, to yield E40 (10.4 g, 58 %).

Melting point: > 185 °C (decomposes).

The following Examples (E11 - E19) were prepared by procedures similar to those
described for Example (E6). Example (E20) was prepared by deproctection of
Description (D13) according to a procedure analogous to the one reported for Example
(E1). Example (E28) was prepared in analogy to (E27) but using potassium carbonate
as base and 1,4-dioxane as solvent. Examples (E29) (toluene / ethanol / H,0), (E30)
(toluene / ethanol / H>O), (E31) (1,4-dioxane / H,0), (E32) (1,4-dioxane / H,0), (E33)
(1,4-dioxane / Hy0), (E34) (1,4-dioxane / H,O) and (E35) (1,4-dioxane / H,0) were
prepared by procedures similar to those described for Example (E27) but using the
solvents specified for each case respectively. Examples (EL8, E27, E28, E31, E32, E33
and E34) were isolated as hydrochloric acid salts.

The value in the column M.Wt free base, is the exact mass calculated using the exact

masses of the most abundant isotopes.
NT N R4
g
(\ N R,
i
R‘—% R2— Melting Molecalar MWt RT |LCMS
Ex. MH+

Point (°C) Formula Iree base {min) |Mecthod

El CFs ©/ 130.7 CisH)sFaNy 308 309 3.13 1
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and conpetition binding curves were cal cul ated using S-Plus software
Ex. D21, binding plCso D2 dissociation 5-11T6 binding

(I'nsightful).

pl Cso D3 binding plCso 00 5.85 n.d. 5.36 6.82 En 5.70 n.d.

5.96 75%6.23 7.18 E3 6.21 n.d.

>5 5.83 H

>5 <5 E6 6.43 55%6.67 7.44

-4] -
Rl_% R2— Melting Molecular M.Wt RT |LCMS
Ex. MH+
Point (°C) Formula [Free base {(min) |Method
EI8 CF; ‘/ 2818 C1oH (7F Ny HCE 358 359 3.75 [
P
E19 CF; G/ 112.6 CaH sFaNS 314 315 283 [
S
E20 Cl @ 173.9 CyaH,;sCINy 274 275 2.29 4
~
E27 CF; \ g decomposes | CaHCIF3MN,S-HCI 348 349 3.55 4
Cl
E28 | CF; /©/ decomposes | CyeHyoFsNyHC 340 341 3.39 4
F
E29 | CF, @/ 101.0 Cpatl 5FsN,S 328 129 | 3.07 4
8
~
E30 | CFa \—C)/ 98.1 CuHsFaNGS 328 329 | 330 4
3
\O
E31 CF, ©/LLLL 287.7 CH | F:N,OHC 338 339 4,39 6
E32 CF, ~ /<j/ 198.7 C7HF3Ns HCI 351 352 4.13 6
N
F
E33 | CF @( decomposes | CistFNGHCL | 326 327 | 441 6
Ci
E34 CF; Q/ 286.3 Ci5H:CLEN, HICE 376 377 4.83 6
Cl




13 5.29 n.d. 5.45 <5 4 5.42 n.d. 5.07 <5 96 5.22 n.d. 5.64 <5 14 5.39

n.d. 5.37 <5 Hi

10

15

5.90 n.d. 6.13 7.05 0 6.06 81%5.81 <5 10

42 _
R'—% R2— Melting Molecular MWt RT |LCMS
Ex. ~ MH+
Point (°C) Formula [Free base {min) | Method
E35 CF; O O 199.1 Co H5F3Ny 384 385 4.00 7

Example (E21) was prepared by a procedure similar to the one described for (E3),

examples (E22, E24 and E25) were prepared by procedures similar to those described

for (E2), (E23) was prepared from (El) by reductive amination with (1-

ethoxycyclopropoxy)trimethylsilane following the procedure described in Gillaspy,
M.L.; Lefker, B.A; Hada, W.A.; Hoover, D.J. Tetrahedron Letters 1993, 36, 7399-
7402, E(26) was prepared by a procedure similar to the one those described for (E4)

and examples (E36, E37, E38 and E39) were prepared by procedures similar to (E2)

but using the hydrochloric acid salt of E1 as starting material, dichloromethane as
solvent and triethyl amine, respectively. Examples (E2), (E4), (E5), (E22) and (E26)
were isolated as hydrochloric acid salts. Examples (ES) and (E26) (trans) were obtained

as racermic mixtures.

Melting MWt LCMS
RI—— Molecular RT
Ex. Point Free MH+ Metho
Formula (min)
()] hase d
E2 2819 Ci7H oFaNy TICI 336 337 423 1
~_ N
F
Pt
7y
E3 N \) 1382 | CoHiFsN, 24 | a5 | 557 i
F




5.25 86%5.34 <5 E15 5.24 n.d. 5.81 6.2 92 6.11 79%5.90 7.41 E9 6.69
80.5%5.50 7.60 12 5.44 n.d. 5.76 6.46 E23 5.73 n.d. <5 6.56 16 5.32
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Melting M.Wt LCMS
R3I— Molecular RT
Ex. Point Free MH+ Metho
Formula (min)
{°C) hase d
/'1"1.
\/\ N
E4 HN 2854 CqH o FaNyHCI 336 137 4,05 5
N/L'H
N
F A
)
E21 £ N\) 1B50 CaaH i gF 35Ny 434 435 5.49 1
(\ N/LLLL
132 163.3 CigHy7F3Ns-HCI 322 323 3.95 1
_~N
o
E23 N\) 152.0 CisHgFsNy 348 349 4,75 1
(\ N/LLLL
E24 129.8 CisHy FsNy 350 351 4.64 4
/\/ N
(\ N/;LLL
E325 HEPAY CrgHaaF 5N, 364 365 5.05 4
\/\/ N
s
N
E26 HN\.) 273.0 | CoHeFsNgHCL | 336 337 | 3.99 5
MIXTURE OF TRANS
(\ N}LL
E36 @\/ ad ngHgngN_; 398 399 3.83 7
N
/N r\ N/;LLL
E37 | ad CaHagF3Ns 399 400 | 4.49 6
T N




n.d. 6.61 6.26 Er 5.10 n.d. 6.36 6.40 3319 5.86 n.d. 5.71 6.83 18
5.11 n.d. 6.80 <5 Es 6.00 78.5%6.58 <5 9 6.10 48%5.74 7.32 E5 5.90
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Melting M.Wt LCMS
RI— Molecular RT
Ex. Point Free MH+ Metho
FFormula (min)
("C) base d

2 |/\ N/
E38 [ nd CoyHaoF3Ns 399 400 4,77 6
BN N

(\N}a
E39 A\/ \) nd CioHaF3N, 362 363 | 4.69 6
N

Pharmacology

In vitro binding affinity for human D2; receptor

Frozen membranes of human Dopamine D2;. receptor-transfected CHO cells were
thawed, briefly homogenised using an Ultra-Turrax T25 homogeniser and diluted in

- Tris-HCI assay buffer containing NaCl, CaCl,, MgCl,, KCI (50, 120, 2, 1, and 5 mM

respectively, adjusted to pH 7.7 with HCI) to an appropriate protein concentration
optimised for specific and non-specific binding. Radioligand [*H]Spiperone (NEN,
specific activity ~70 Ci/mmol) was diluted in assay buffer at a concentration of
2 nmol/L. Prepared radioligand (50 pl), along with 50 pl of either the 10 % DMSO
control, Butaclamol (10 mol/I final concentration), or compound of interest, was then
incubated (30 min, 37 °C) with 400 ul of the prepared membrane solution. Membrane-
bound activity was filtered through a Packard Filtermate harvester onto GF/B
Unifilterplates and washed with ice-cold Tris-HCI buffer (50 mM; pH 7.7; 6 x 0.5 ml).
Filters were allowed to dry before adding scintillation fluid and counting in a Topcount
scintillation counter. Percentage specific bound and competition binding curves were
calculated using S-Plus software (Insightful). Most compounds had a plCsy value >
5.0.

Fast dissociation

Compounds showing an 1Csg less than 10 uM were tested in an indirect assay adapted
from a method published by Josee E. Leysen and Walter Gommeren, Journal of
Receptor Research, 1984, 4(7), 817-845, to evaluate their rate of dissociation.
Compounds at a concentration of 4 times their ICsy were first incubated for one hour
with human D2L receptor cell membranes in a volume of 2 ml at 25°C, then filtered
over glass-fibre filter under suction using a 40 well multividor. Immediately after, the
vacuum was released. 0.4 ml of pre-warmed buffer (25°C) containing 1 nM



5.99 CS 25 7.16 47%5.57 8.58 24 7.17 n.d. 5.27 <5 07 5.82 n.d. 6.10
<5 - 47 - Ex. D2L binding plCso D2 dissociation 5-11T6 binding plC50
D3 binding piCso En 6.43 n.d. 6.61 7.32 E29 5.45

.45

[*Hispiperone was added on the filter for 5 minutes. The incubation was stopped by

initiating the vacuum and immediate rinsing with 2 x 5 ml of ice-cold buffer. The filter-

bound radioactivity was measured in a liquid scintillation spectrometer. The principle

of the assay is based on the assumption that the faster a compound dissociates from the

5 D2 receptor, the faster ["H]spiperone binds to the D2 receptor. For example, when D2

receptors arc incubated with clozapine at the concentration of 1850 nM (4 x ICso),

[*H]spiperone binding is equivalent to 60-70 % of its total binding capacity (measured

in absence of drug) after 5 min incubation on filter. When incubated with other

antipsychotics, [*H]spiperone binding varies between 20 and 50 %. Since clozapine

10 was included in each filtration run, tested compounds were considered fast dissociating

D2 antagonists if they were dissociating as fast or faster than clozapine. Most tested
compounds had a dissociation rate faster than that of clozapine, i.e. > 50 %.

In vitro binding affinity for human D3 receptor

15  Frozen membranes of human Dopamine D3 receptor-transfected CHO cells were
thawed, briefly homogenized using an Ultra-Turrax T25 homogeniser and diluted in 50
mM Tris-HCI assay buffer containing 120 mM NaCl, 2 mM CaCly, 1 mM MgCl, 5
mM KCl and 0.1% BSA (adjusted to pH 7.4 with HCI) to an appropriate protein
concentration optimized for specific and non-specific binding. Radioligand

20  ['"®IJtodosulpride (Amersham, specific activity ~2000 Ci/mmol) was diluted in assay
buffer at a concentration of 2 nM. Prepared radioligand (20 pl), along with 40 ul of
either the 10 % DMSO control, Risperidone (10 M final concentration), or compound
of interest, was then incubated with 70 ul of the prepared membrane solution and 70 nul
of WGA coated PVT beads {(0.25 mg/well final concentration). After shaking for 24

25  hours at RT plates were counted in a Topcount™ scintillation counter. Percentage
specific binding and competition binding curves were calculated using S-Plus software
(Insightful).

In vitro binding affinity for human SHT6 receptor

30  Frozen membranes of human Serotonin 5HT6 receptor-transfected HEK cells were
thawed, briefly homogenized using an Ultra-Turrax T25 homogeniser and diluted in 50
mM Tris-HCl assay buffer containing 10 mM MgCl,, 1 mM EDTA and 10 uM
Pargyline (adjusted to pH 7.4 with HCl) to an appropriate protein concentration
optimized for specific and non-specific binding. Radioligand [*H]Lysergic acid
35  diethylamide (Perkin Elmer, specific activity ~80 Ci/mmol) was diluted in assay buffer



n. d.
n. d.

6.27 <5 E30 6.12 82%6.25 7.27 E36 7.48 n.d. 5.18 <5 En 6. 25
<5 6.75 E38 6.55 n.d. <5 7.06 E39 7.22 n.d. 5.41 <5 E31 <5 n.d.
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at a concentration of 20 nM. Radioligand (20 pl), along with 40 ul of either the 10 %
DMSO control, Methiothepine (10° M final concentration), or compound of interest,
was then incubated with 70 pl of the prepared membrane solution and 70 pl of WGA
coated PVT beads (0.25 mg/well final concentration). After shaking for 24 hours at RT

5  plates were counted in a Topcount™ scintillation counter. Percentage specific binding
and competition binding curves were calculated using S-Plus software (Insightful).

Ex. | D2;, binding | D2 dissoeiation | 5-HT6 binding | D3 binding
pPICsp pICso pPICso

o | 5.85 n.d. 5.36 6.82
g2t | 5.70 n.d. >5 5.83
El | 5.96 75% 6.23 7.18
g3 | 6.21 n.d. >5 <5
g6 | 6.43 55% 6.67 7.44
E13 | 5.29 n.d. 545 <5
B4 | 5.42 n.d. 5.07 <5
g6 | 5.22 n.d. 5.64 <35
El4 | 5.39 n.d. 5.37 <5
Ell | 5.90 n.d. 6.13 7.05
r7 | 6.06 81% 5.81 <5
E10 | 5.23 86% 5.34 <5
E15 | 5.24 n.d. 5.81 6.2
Ex | 6.11 79% 5.90 7.41
g2 | 6.69 80.5% 5.50 7.60
El2 | 5.44 n.d. 5.76 6.46
g2 | 5.73 n.d. <5 6.56
Ei6 | 5.32 n.d. 6.61 6.26
E17 | 5.10 n.d. 6.36 6.40
E19 | 5.86 n.d. 5.71 6.83
E1g t 5.11 n.d. 6.80 <5
gs | 6.00 78.5% 6.58 <5
g | 6.10 48% 5.74 7.32
E5 | 5.90 84% 5.99 <5
g2 | 7.16 47% 5.57 8.58
g2 | 7.17 n.d. 5.27 <5
E27 | 5.82 n.d. 6.10 <5




5.95 6.32 EY> <5 n.d. 6.01 5.89 E33 5.91,
n.d. 6.10 7.06 E35 5.57 n.d. 5.82 6.97
Cl ains A conmpound of formula (1)

t her eof ,

wher ei n
-47 -
Ex. | D2;, binding | D2 dissociation | 5-HT6 binding | D3 binding
pICse pICsp pICso

E2g | 6.43 n.d. 6.61 7.32
E29 | 5.45 n.d. 6.27 <5
E30 | 6.12 82% 6.25 7.27
E36 | 7.48 n.d. 5.18 <5
E37 | 6.25 n.d. <5 6.75
E38 | 6.55 n.d. <5 7.06
E39 | 7.22 n.d. 5.41 <5
E3i | <3 nd. 5.95 6.32
E32 | <35 n.d. 6.01 5.89
E33 | 5.91. n.d. 5.89 7.28
E34 | 5.33 n.d. 6.10 7.06
E3s | 5.57 n.d. 5.82 6.97

n.d. : not determined

n.d. 5.89 7.28 E34 5.33
n.d. : not determ ned
5(1) or a stereoisoneric form

48 -



Rl is chloro, trifluoronethyl or cyano; R2 is phenyl; phenyl
substituted with 1, 2 or 3 substituents each independently sel ected
fromthe group consisting of halo, cyano, Cral kyl, G al kyl oxy,
10Cmal kyl sul fonyl, perfluoroCmal kyl, perfl uoroCmal kyl oxy,

di G Aal kyl am no, hydroxyl, and phenyl opgionally substituted with 1,
2 or 3 substituents each independently selected fromthe group

consi sting of halo, Chal kyl and perfluoroChakl; thienyl; thienyl
substituted $afmhs 1 or 2 substituents each independently selected from
the group consisting of halo and Chalkyl napht hyl ; 15pyri di nyl ;
pyrrolyl; benzothlazolyl ndo%y qU|noI|nyI Cncycl oal kyl ; or

c5 7cyc|oalkbny| ceEpqud gy y Chal | cyl , Chalkyloxy or halo; R4
and R5 are each |ndependently hydrogen or Challcyl, or R4 and R5
together formCl alicanediyl;, 20n §5 1 or 2; and R6 is hydrogen,

Cmal kyl , hydroxyC2al |l cyl, C3 6cyqr%alky ,NCncycIoaIkyIChaIkyI
pyrldlnylnethyl or phenylneth9+Nopt |1 Ybstituted on the phenyl
with 1, 2 or 3 substituents each mﬂgpe ntly selected fromthe
group consi sting of halo, cyano, @hatky? @ al kyl oxy,

Chal kyl sul fonyl, perfluoroChal kyl, ferfluoroChaIkonxy and

di Cmal kylamno ; or R5 and R6 togethé form C2_5al kancdi y1; or a

phar maceuti cal | y, aGLeRiRRlefc 33l thQEoSQh¥ate thereof. 2. A conpound
according to cla|n11 wherejn 30RI is chloro, trifluoronethyl or

cyano; R2 is phéﬁYFC B%@H?hmgﬁﬁgﬂdPhﬁ@Hmmnth 1, 2 or 3 substituents
each independenuﬁusﬁmﬁ@cb&duﬂsuMmﬁhhdvgmdupoc@mﬂmﬂhkmgeammh&maubﬁuﬁno

Chal kyl , G al kyl f

pe(raf | ﬁor oChgl k§ S%Xtt‘d %ﬁg%‘%ﬁ#’ °‘%¥S ane 8@1{%%&&%@3% Cléa”c‘iyk’%n |
subst it utled wit rmaﬂ<2lsudfon3f @%k}prqqgewsé M@Wrﬁl%dié%féhﬂbrﬂiq:wa%la@émad
fromthe group agafiksL mﬁtgplﬁhylhﬂinemalmabéﬁydtecaﬂdh pe §d mnagiajéh@d davh ;

| ndependent |y SdEBRRNPY TR p Bl R aRng e BROTCr B omal k1
napht hyl ; pyr|dumﬁhwﬂﬁyma®YWﬂnﬂ$b@n@Dﬁhﬂat@k#mwﬁlhddlywﬁﬂq@ﬁmg$hnyl
ﬁ?:l- 8f:ycl oal léy::{5 iRdep Qﬁezﬁ Y §d1QaldKERY the g%&{f» doRsi G2 980 ,an@bﬁlaiﬂéyl A hthyl g
LA A N O e
Chal ky' , hydroxﬁQm@dbm&ﬁnﬁs 6cyc|oalky| C34cycl oal kyl Chal kyl, or
phenyl nmet hyl 5?t§5“$&%ié§4?ﬂ§ eﬁx§m $Jh %, 2 or 3 substltuents

each i ndependen ? p consisting of halo, cyano,
Chal ky' , Cnal ky|Pe>@yd BeaFe qel wémnﬁwly wéﬁogwefr%@;ﬁlgﬂkw Rxgnddh dogethier
di Chal kyl ami no ;folf CRallanedifg t oget her form 15C2_5al kanediyl; or a
phar mac |caIIy agc§9ta | e salt or solvate thereof 3. A conpound
accordlﬁg}to claii P anerein R is trlfluoronethyl or cyano; 20R2 is
phenyl ; phenyl SibshydregesdCuwiatkyl, hydipxy: @lkghibssdyeloebyk Cagyhloalkyl-

i ndependent 'y Cyaalkyl, pyridinylmethyl, or phenylmethyl optionally substituted on the phenyl
with 1, 2 or 3 substituents each independently selected from the group consisting
of halo, cyano, Cjqalkyl, Ciualkyloxy, Ci.aalkylsulfonyl, perfluoroCisalkyl,

25 perfluoroC,4alkyloxy and diC,_alkylamino ; or R® and R® together form
Casalkanediyl;
or a pharmaceutically acceptable salt or solvate thereof.

2. A compound according to claim 1 wherein
30 R' is chloro, trifluoromethyl or cyano;
R? is phenyl; phenyl substituted with 1, 2 or 3 substituents each independently
selected from the group consisting of halo, cyano, C;alkyl, C;4alkyloxy,
C1.salkylsulfonyl, perfluoroCi_qalkyl, perfluoroCi4alkyloxy, diCalkylamino,



selected fromthe group consisting of hal o, cyano, Chalky', C

al I cyl oxy, Cmall cyl sul fonyl, perfluoroChal kyl, di Chal kyl am no,

hydr oxyl, and phenyl substituted with 1, 2 or 3 substituents each

i ndependently sel ected fromthe group consisting of halo, Chal ky' and

perfl uoroCmal kyl ; thienyl; thienyl subs#®tuted 25with 1 or 2

substituents each independently selected fromthe group consi sti ng of

hal o and Cmal | cyl; naphthyl; pyridin 3/ yrrol yl; benzot hi azoly

i ndol yl : qui nol inygroxylcandspheaylsabstjute Uﬁh&z%%/%ﬂbét&}lwh “]QSPEF‘@@““Y

g%drogen R§4 anc!;ella&e@fremaa@@mu G&i@tﬁﬂﬁ?@ftﬂa}’o m(sm@g%fild pérﬂ@mt:k_;a:lkyl |
ni si ; is e cycl.opropyl.,. or enyl |

substituted on '?[ QQEWWI WH%% ﬂid wgggrdr%Sg%lgt{%fl?ﬁ%%lg&é)gg%nﬂychgCEeW

i ndependent |y sd’roelmtfe@rdup@nnmﬁmg@rf balp asdOsiadtyl;mgplshy Ihpyralinydyrymio Lyl

d ancy', | Kyl ki . r i I Genyl:
di Chal kylsngnano ;%fg%/mm%ﬁh Khauh E&HM[‘“YIR%S%#{% 5ad|9l£§r?g’gu yI.  or a

phar maceut i cal | )}{a{%E@p’i‘t"%’Bl @*’é&i}’{or&}“’sol vate thereof. - 50 - 4.A
conpound accor dlItfgmtl (R’ cafeaadah ihdwhadeitly hiliropen ¢tk lkpl onkt IR’ tRRthes
phenyl ; phenyl lﬂ{ th 1,2 or 3 substituents each
|ndependently s tlaﬁ1 't he group consi sting of hal o, cyano,
Cl_4al kylsul fonyl ¥ 19 1;9@2?41@0r00rral | cyl, diChial kyl am no, hydroxyl, and

phenyl Supst i t utggds mydrdsgeﬁ; Ciaflyl, 3y&ubﬁ¢g4amgnt§4@a@mkylndependent ly

e {1 Uor o0l 4al ks XTIBrT ik bhheRai BT syt iofihe M gin 1,2 0r3
substituents ea&hbatmwap@ndemﬂ¢mn@fmﬂe(stle@edfr@mthdgogrwlab@wﬁﬁ‘lﬁh ng of
hal 0 and Cl4 al Lmon mutwchemFm rtyMau(%mmw aerfi%wgmﬂzol yl

hydr ogen: RAa Lp% S R EaBa e o e

ydr ogen; an y : n is
1, R6 isli}ydrogeh,sale&m:yuylor (3,5-difl uorophenyerret hyl; or R5 and R6
t oget her form 1, :f'fa%%ﬂﬁ@&gfcM ac(a{;:p A1PharrRseH %lt&@éolicy accept abl e salt

or solvatethereo oudacordln to claim1 wherein the
conpound i s 4-phenyl-6-pi perazinl-yl-3- tr|fI uoromet hyl - pyri dazi ne. A

conpound accprdlmgoﬁlﬁmﬁﬂabm&nmam@m Whaeigonmpound i s

4- phenyl - 6- pi per ﬁ;ﬂﬂ 3r Sabd hi f L.uoronet hyl - pyri dazi ne

nmonohydr ochl ori IiRiER Ot PEEY conposi tion conprising

t her apewdl cal | y Refis elzaqnwehmbwbstlfefcdavﬂ@dnﬁ@uﬁduwgh@@tﬁ p%@dndcmm@dcailm 1.

A conpound as deffcaed fioh t6é glollp dordsRfing!§EnaAS cyarfaeduawe C,AulR@sPQuUNd as
defined in clai rE aﬁ(}glrsu[ osnej\r[ %grfﬁloro%qielmpﬁ Y& EMa kylammo hydroxyl, and phenyl
substituted with 1, 2 or 3 substituents each independently selected from the group
consisting of halo, Cj4alkyl and perfluoroC,; 4alkyl; thienyl; thienyl substituted
25 with 1 or 2 substituents each independently selected from the group consisting of
halo and Cj4alkyl; naphthyl; pyridinyl; pyrrolyl; benzothiazolyl; indolyl;
quinolinyl; C;.gcycloalkyl; or Cseycloalkenyl;
R? is hydrogen;
R* and R’ are each independently hydrogen or C;salkyl;
30 nisl;
R® is hydrogen, methyl, ethyl, cyclopropyl, or phenylmethyl substituted on the
phenyl with 1, 2 or 3 substituents each independently selected from the group
congsisting of halo, cyano, Ci4alkyl, Ciqalkyloxy, Ciaalkylsulfonyl,
perfluoroCi4alkyl and diC,4alkylamino ; or R® and R® together form
35 Casalkanediyl;

or a pharmaceutically acceptable salt or solvate thereof.
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A compound according to claim 1 wherein

R' is trifluoromethyl;

R” is phenyl; phenyl substituted with 1, 2 or 3 substituents each independently
selected from the group consisting of halo, cyano, Craalkyl, Ci4alkyloxy,
Cialkylsulfonyl, perfluoroC;alkyl, diC;4alkylamino, hydroxyl, and phenyl
substituted with 1, 2 or 3 substitucnts each independently sclccted from the group
consisting of halo, C;_salkyl and perfluoroC,alkyl; thienyl; thienyl substituted
with 1 or 2 substituents cach independently selected from the group consisting of
halo and Ci.alkyl; naphthyl; pyridinyl; pyrrolyl; benzothiazolyl; indolyl,
quinolinyl; Cs scycloalkyl; or Csscycloalkenyl;

R’ is hydrogen;

R* and R’ are each independently hydrogen or methyl;

nis l; .

R® is hydrogen, ethyl or (3,5-difluorophenyl)methyl; or

R’ and R® together form 1,3-propanediyl;

or a pharmaceutically acceptable salt or solvate thereof.

A compound according to claim 1 wherein the compound is 4-phenyl-6-piperazin-
1-yl-3-trifluoromethyl-pyridazine.

A compound according to claim 1 wherein the compound is 4-phenyl-6-piperazin-
1-yl-3-trifluoromethyl-pyridazine monohydrochloride.

A pharmaceutical composition comprising a therapeutically effective amount of a

compound as defined in claim 1.
A compound as defined in claim 1 for use as a medicine.

A compound as defined in claim 8 for use as an antipsychotic.



