1,2,4,-TRIAZIN-3,5-DIONE COMPOUNDS FOR TREATING DISORDERS THAT RESPOND TO
MODULATION OF THE DOPAMINE D3 RECEPTOR Background Of The Invention The present
invention relates to novel 1,2,4-triazin-3,5-dione compounds, in particular to the compounds of the
formula | as HEMBEEHErein. The compounds possess valuable therapeltit Brapated’and are
suitable, in particular, for treating diseases that respond to modulation of the dopamine D3 receptor.
Neurons obtain their information by way of G protein-coupled receptors, inter alia. A large number of
substances exert4heiRBHe-By SwByOSE t HeMeCrES pTORs TRRTE BIAHErBORPEBP FiifYTe REGANAMEU findings
exist with reg¥iePt The p s EHEPSFHbPEN A AREF f<®physiological function as a neurotransmitter.
Disorders in the dopaminergic transmitter system result in diseases of the central nervous system
which include, for example, schizophrenia, depression and Parkinson's disease. These diseases, and

others, are treaés&g{&hﬂ&%m@!%ﬁt@ﬁact with the dopamine receptors. Up until 1990, two subtypes

of dopamine re efined pharmacologically, termed Di and D2 receptors. More
recently, a third-sulivne was JRc,NaZaly nthe 3 iereRinEwhir  aRBRRI IR RdIalR-RMe effects of
antipsychotics Ny antlr%arklnﬁé)nﬁp dfrtg ls’”gJi.Cs. CSQW é%f\lhet éal., ; réecgr%&@&e Q% Receptor as a
Target for Anti& WA SHCER of\J/e /Rn?lp,sychgtlc qu S, ?f K}Te tr}er, ed., Raven Press, New York
1992, pages 135142Ri¢ 1esBew; BRoREriSA R SrasNRhp 1 g2 ped% 1235 IRKASE Pharmacology
and Therapeutitet26611180t2 gz tiThel thepdupandi® PREceptor as a Therapeutic Target for
Antipsychotic and Antiparkinsonian Drugs"). Since then, the dopamine receptors have been divided
into two familieBe@nrthehteie theidnitrareting thewsy of Sup otonsistRIgLEDSRYS, dHer @iadteptors, and,
on the other hagehetharkligreubeansisingenf thiinaitboGoresepoiicdérerearBi Amd 62thereptors are
widely distributeds 38R PEYHARRE AR AP ResiRiaEsRd seginsalesibehtdfiupdhasr reeptors are

preferentially tq,belound n e IbIc. LG gl {h RIOIERIRAEFEaRS 8L b5 RiggRImbic dopamine

system, especia?lfl)illﬁtF € nucleus accumbens, but also In other regions, suc as th %ﬂyfgdala.
Because of thid/@BABEeLAVEIRM &GRS dTeRERSEY ST dL8icR R ?8%’@?0%85?@ e ‘8rdré‘§l“a§ baing a target
having few sidexdfaries apftizensrasiufrrIasre Wk RedeNeen g dtparideis Higeasee Bproperties of
known antipsyaitbtics atteweatdhetthauegsheiiadidpanairieviR tecepiemme distadonaurological side-effects
(P. Sokoloff et al., Arzneim. Forsch./Drug Res. 42(1):224 (1992), "Localization and Function of the D3
Dopamine Recéeptonti Po@oketosibtyaks Nadopan8dd rédép{t08g) Bidoldeathr defmemghantha-
CharacterizatiogoRialgVekRepaing Baesins DN Rdaystientieuryppiies Yo deterocyclic
various oceas L B e e S e, WO
2004/080981, WOB304TEE870 fWE)“\z%oé j 86?\%/}/0@6%%%@??%%%8 S ottty These
compounds podeedBtRryshEiFftiEsNerehtippshtte PIdg ceydVelrer isle AR oI Bddroposed
as being suitab¥ofor @eatirapeistisésdoMheasigiet Nefoigs sydtéanuHBRZIER SHsid Selectivity
towards the D3 sgeepiidsaebriyvaysisalistaeiarys doneever3 s@ane Tis Dupsentenipounds have an
unfavorable DMRK-pigfile (PMEKsnatakelis striilityard akarmacaldpriicsniihratigyfar in terms of
microsomal staiify, g, gV BAlIS 91 B BRATDIOBYIARIN, TNREBHRRIISHGHE BRkondoing
need to provide new corﬁpouna > Which ﬁaﬁ/e an improved selectivity towards D3 [eceptors or an
improved pharaRhiRfEaISISRe EGUR L85 RIS Ahre RBIE FrdRREPANE/SNS KGR Big%TAilability. US
5,977,106 desdifsis the - giagh-BBsEibiot LR LeaAHSare ligands towards the serotoninergic
5HT1 receptor. Summary In a first aspect, there is provided a 1,2,4-triaz 3,5-dione compound of the
formula | Rk 0 -Whereae Di(endie resricsariranddebr isshtiedidd MAaReEBBRSEREAPRaving a chain
length of 4 to 6 eanesscatergBsthectyelyotasothetmindeping arsplstkenddiptebbdtumeh tyel, 2 or 3
methy! groups; jssRiagteshirann the GERIGORSIRGOHBYAERERMNR LR AIkY Stk fyorinated C1-03

alkoyt; 1S Dydrooeg, DalAQ ey Y Afkads e AU bl e i Alge . gQ@e@AMﬁQ%M@HQ@éﬁSLCaﬁg3

alkc_)xy, R3 is selected tfom the roup consisting of hranched C4- : | and g:3-%639¥gl

R4 is C1-06 aIk?ﬁ%g‘f&gfgbaé’g?Wﬁ ﬁﬂ\(’)‘?i%ﬁg@%{?ﬁ H x);/)lr%shsdo HUOgIrF]%%%F(J?Oé%_ §) c?/cloa?(liy )
being a targét having few side-effects and it is assumed that while a selectivé Ds
ligand would have the properties of known antipsychotics, it would not have their
dopamine D» receptor-mediated neurological side-effects (P. Sokoloff et al., Arzneim.
Forsch./Drug Res. 42(1):224 (1992), "Locaiization and Function of the Ds Dopamine
Receptor”; P. Sokoloff et al., Nature, 347:146 (1990), "Molecular Cloning and

Characterization of a Novel Dopamine Receptor (Ds) as a Target for Neuroleptics”).



the physiologically tolerated salt of these compounds, the tautomers and the N-oxides thereof. hi a
second aspect, there is provided a pharmaceutical composition comprising at least one compound as
defined above, optionally together with at least one ph§S|oIoglcaIIy acceptable carther or auxiliary
substance. In a third aspect, there is provided the use of a compound as defined above as a
medicament. |Haiefouythicaspepty tiisreadevidéinithéon e sioaapmp suracestaefipedbasbye in the
manufacture ofia spsslicaavenisfpnireating atoedical disardersusesptibie aneatmhendwith a dopamine

D3 receptor ligaihs 28 Waag%mwﬁewggm@ébet RRSt2ID Lde8dEiR2I0cHBodiangoenIROUNdS exhibit,

to a surprising d h the tor as well
asa favorable%régéﬁgg%@%fnz%gg ? é? ?n erms C%B:H&e%%géi%st? %z‘??y (ﬁ@rmlr%g,ggggg

microsomal st@!ﬂhtﬁ‘/ﬁc&ﬁ%mhtm‘jﬁéﬁ‘W%P%E&Wﬁ%n?ﬁ@d?ﬁi’?ﬁ?@rﬂfn%’?e REVIRPHEeteral formula I,
their pharmaceésticshjitttlerablecstiits discprssanitbmens i dnesvins Rysiites thiereBRtRK, RS N
N-A-N/NN(I) Réewhrisifisatusaturpted@ptinsatutatech iy detictutiory chésnsbasingpaehtin length of 4 to

6 carbon atom e@e B%&mmmn@%gae@symmgaﬁm@r@wm%@mﬁmm;ﬁ smgthyl groups;
1:21is selected et%g 6%;) éilcon%etln g{ggfe;h’ L%S%i%ﬁl%YAQR%QHQWQ%%Q?%"&'W' WO

2009/056625P g‘% &q)j/ano ﬁy C1-03 alkoxy,

fluorinated 01- 6@%9[(91069’?1‘1?&’5%@8%?@}?8 g“ﬁ% 2 S ”I‘?SW%%VHS p'ednsisting of

branched 04-CwatkgdraisdvbésiCsaygctoamgiogigselectivity towards Ds receptors or an improve
pharmacological profile, such as a favorable DMPK profiie, and/or & high

bicavailability.

US 5,077,106 describes 1,2,4-triazin-3,5-dione compounds which are ligands towards
the serotoninergic SHT1 receptor.

Summary

In a first aspect, there is provided a 1,2,4-triazin-3,5-dione compound of the formula I
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A is & safurated or unsaturated hydrocarpon chain havnng & chain length of 4 to 6 carbon atoms, the hydrocarbon
chain being unsubsttuted or subsiiuted by 1, 2 or 3 methy! groups;

R iz selected from the group consisting of hydregan, C-Cy aikyl and fluorinated C,-Cq atkyl;
Re is hydrogen, helogen, oyano, G -Cy alkyl, C4-Cg alkexy, fuornated G, -Cy alkyl or fluorinated C, -C; alkoxy;
R3 iz salected from the group consisting of branchea C,-Gy alkyl and C4-Cy cycicalkyl, and
R is C,-Cy alkyl, Cy-Cy cycioatkyl, fluorinated C,-Cg-atky! and fluorinated Cy-Cy eycioalkyl.
the physiotogically tolerated salis of these compounds, the fautomers and the N-pxides thereof,
In a second aspect, there is provided a phanmaceutical composition comprising at least one

compound as defined above, optionally together with at least one physiologically acceptable

carrier or auxiliary substance.
In a third aspect, there is provided the use of a compound as defined above as a medicament.
In a fourth aspect, there is provided the use of a compound as defined above in the manufacture

of a medicament for treating a medical disorder susceptible to treatment with a dopamine D,

receptor ligand.



R4is Ci-Cs alkyl, Ca-C6 cycloalkyl, fluorinated Ci-Cs alkyl and fluorinated Ca-.C6 cycloalkyl. The
present disclosure therefore relates to 1,2,4-triazin-3,5-dione compounds of the general formula I, as
well as to their physiologically tolerated salts, t@¢he tautomers of | and to the physiologically tolerated
salts, to the N-oxides of the compounds | and to 10their physiologically tolerated salts. The present
disclosure also relates to a pharmaceutical composition which comprises at least one active
compound selected from 1,2,4-triazin-3,5-dione compounds of the formula I, their physiologically
tolerated salts|t s tautdwrerdooht thet physiolbgitaligzoleratedwaltsroptusdompibitids of formula |,
and the N-oxidgssthergehdvhereddheppegpsintadagelfiesvibplysiatogiealbyasaeptable carriers and/or
auxiliary substances, Ihgaresentdissiswrslsasalates Ja-fmatiod fok teatlaggisorders which
respond to |nfl&g&%n%9}é ;dn% amine 3 ng%gggtr%r §ar,£1t%% ngsrga ar 9\0\9\?&?491?4%3 agoc[%lsts, said method
comprising administering an e%?ec’l‘cl\‘/e‘%moun ofat feast one ac,ﬂve compourc J%elected from
1,2,4-triazin-3 BARMBEopBIRTa BY Bise! 18 ROFE! HEIHBHy LiBoBREsMptsIdicRbY €D e tautomers
of I, the physicielficalpadrertarearsans &f thetomRrsuigseof-formula 1, and the N-oxides thereof, to a

- subject in need thereof. Detailed Description Of The Invention The diseases which respond to the
influence of dopamine D3 recBptor antagonists or 25agonists inkfude disorders and diseases of the
central nervous system, in particyjargffective djstutbanceg-neurotic disturbances, stress disturbances
and somatoform disturbances and ps mﬁi%m edlally s izophge)nia, depression, bipolar
disorder, substance abusec(éllso termed drug abuse), de Nenti , major depressive disorder, anxiety,
autism, attention deficit disordeyAvith or without hyperactivity and 30personality disorder. In addition,
Da-mediated diseases may indiude disturbances of kidney funclfon, in particular kidney function
disturbances which are caused by diabetes such as diabetes mellitus, also termed as diabetic
nephropathy (see WO 00/67847). WO 2009/056625PCT/EP2008/064795 4 According to the
invention, one or more compounds of the general formula | having the meanings mentioned at the
outset can be uself18fffeating the abovementioned indications. Provided the compounds of the
formula | possess Qne or more ¢ rgers of a}sya%@ﬁwﬁoiéaiw also possible to u e,enant'og}%ric mixtures,

. . i3 4 saiurated or unsatu onN chiatn naving a in lengt
in particular racemates, g a cnain leng

tc & carbon atoms, the hydrocarbon chain being unsubstituted or
substituted by 1, 2 or 3 methyl groups;

R* s selected from the group consisting of hydrogen, C+-Ca alkyl and
fluarinated C+-Ca alkyl;



5diastereomeric mixtures and tautomeric mixtures; preferred, however, are the respective essentially
pure enantiomers, diastereomers and tautomers. It is likewise possible to use physiologically tolerated
salts of the ceyapapneks®E the formula |, especially acid addition salts withgahysielegicadbydolerated
acids. Examples of suitable physiologically tolerated organic and inorganic acids are hydrochloric acid,
10hydrobromic acid, phosphoric acid, nitric acid, sulfuric acid, organic sulfonic acids having from 1 to
12 carbon atoms, e&:g. Of Gdsalkylsulfanic acids.sueh_as methanesulfonie acidsuciealiphatic sulfonic
acids such as S-(+)-10-01(mgok}3[sulfonlc cids a‘lgg aromatic sulfonic acids such as benzenesulfonic

acid and toluenesulfonic®d¢] g%{ﬁ‘ﬁtﬁ?c Pboaxaf/ i®4¢ids and hydroxycarboxylic acids having from 2 to
c_acid, lactic acid,

10 15carbon atoms_such as oxalic,acid, malonic acid, malejc acid, fumaric acid, [

tartaric acid, citric 2eid, GO SEIP TS BiP 58{65,'%(‘35’}%\/8]!&6{%”?%gé;?aéfa%s‘fg?ﬁﬁ;%% %cid, furoic
acid and benzoic acid. Ciealififizabfe acids are described in Fortschritte der Arzneimittelforschung
[Advances in Drug Research], Volume 10, pages 224 ff., Birkhauser Verlag, Basel and Stuttgart, 1966.
The physiofogically®0tolefatéd ks ef Cosystiatas Srthedmdiutdt aiey B8 preseatassthemono-, bis-,
tris- and tetrakis-salts, thatisattyey may contain 1, 2, 3 or 4 of the aforementioned acid molecules per
molecule of formula I. The acid molecules may be present in their acidic form or as an anion. As
used herein, Cl-(I:3 gkeghisiacgisaigtitectfam otabrandhzd-alkyihgroujohavimgpdyuRlion3H25carbon atoms.

Examples of sugha.graypake nethyh athy tispiny aogldsapropids saethersinithiaalkyl is a
ety ety m g R e T e L e e,
2-pent§/l, et WSLHS}YS@% ’Bﬁiﬁﬂ?iffil@a%etr’wylpropyl,’1,2-dimethylbropyl, n-hexyl, é-hexyl, ’
2-methylpentyl 3Qetc. As u eql herein, fluorinated Gi-Ca alkyl is a straight-chain or branched alkyl
group having 1, 2°6F Sc%trf%ﬁ %ﬁ%&%@%ﬁ FEICA ?@%’?aﬁﬁ%"}@&’fpﬂ?lg%%&%%ﬁf?%{tfgﬁ atoms or all
hydrogen atomsdeestplacat sychuodne heerpsics kamplesofiearh3ebghionp ereprisidnidthy,
difluoromethyl, fEffuaeomethybrsitieseatiyyhid: 2t fiuro eibyh B5R s2s2strifihergethiylogically
1,1,2,2-tetrafluoggetivgl SR+ HHQEARIORYs krmethylad: ANQR00YQRE6RSRGT (FRR08/064795 5

fluoroethyl, 1-methy1-2 2-diflugroethyl, 1-methy1-2 2 2-trifluoroethyl and 1.1,1 3-
1 ab o);}:'r;é% CEio 9’) M H% :o&ugfg %g aicoeptzla'ge ::gap]'ziécrﬁ aatlnd}dr au%hc%_lhé d alkyl group

hexafluoropropa R SR  herei , CI- Xy IS a strai nor bran
having 1, 2 or 38R Eoms which is bound to the remainder of the molecule via an oxygen atom. 5

Examples of such a grouP are methoxy and ethoxy. L .
: The present disclosure alsorelates to a method for treating disorders which respond to

influencing by dopamine D3 receptor antagonists or dopamine Dz agonists, said
method comprising administering an effective amount of at least one active compound

20 selected from 1,2,4-triazin-3,5-dione compounds of the formula |, their physioiogically
toleraied salts, the tautomers of I, the physiologically tolerated saits of the compounds
of formuta |, and the N-oxides thereof, to a subiect in need thereof.

Detailad Description Of The invention

The dissases which respond o the influence of dopamine Ds receptor antagonists or

25  agonists include disorders and diseases of the central nervous system, in particular
affective disfurbances, neurotic disturbances, stress disturbances and somatoform
disturbances and psychoses, and especially schizophrania, depression, bipolar
disorder, substance abuse {also fermed drug abuse}, dementia, major depressive
disorder, anxiety, aufism, attention deficit disorder with or without hyperactivity and

30  personality disorder. in addition, Ds-mediated diseases may include disturbances of
kidney function, in particular kidney function disturbances which are caused by
diabstes such ag diabetes meliitus, also fermed as diabetic nephropathy (see WO
00/67847).



As used herein, fluorinated Ci-C2 alkoxy is a Ci-C3alkoxy group as defined above, wherein at least
one, e.g. 1, 2, 3, 4 or 5 hydrogen atoms are replaced by fluorine atoms. Examples of such a group are
fluoromethoxy, difluoromethoxy, trifluoromethoxy, 2-fluoroethoxy, 2,2-dif|uoroethox§

2,2, 2-trifluord&thyy/%iiéa, 1,2, 2- 10tetrafluoroethoxy. A used herein, C3TEF S Wﬁg a

cycloaliphatic radical having 3 to 6 ring-carbon atoms, examples being cyclopropyl, cyclobutyl,
cyclopentyl and cyclohexyl. As used herein, fluorinated C3-C6 cycloalkyl is a cycloaliphatic radical
having 3 to 6 rift§ceEHperiofimiRvaEtigafiABR ALBOE FoRtRIAGY FeH% eera fPrite Bhavises 15hydrogen
atoms are repldice chbyrihgsrimerditores aEtkemplest ofs behiasgrion reating-tle etoypoieptiopyt
2-fluorocycloprepa@edsdifuereyralencomodntisranyalebutyll BoBueroeyelobuiyte centers of

2,2-ciluorooyclobyifey THRraENAaLMY 8 SO THBKRGYEIDIM S FIkIBsEIabL . A saturated

or unsaturgted fydioeartion ehanhavind.a chain engl) ol 8.9 nclhles 201,45 d,5- and
1,6-alkanediyl Sits qsrButan-, ,H-%?y?, pen‘t'an-f,éc-a} and Rexan-1: nyf as WeWas 1,4-,1,5- and
1,6-alkenedlyl r§ﬁ€ﬁ°ﬁ§eﬁﬁ§2’3§ﬁﬁi,Wﬁﬁ?%%@m%?ﬁ%@?%ﬁ-@éﬁ@f%%ﬁ and hex-3-en-1,6-diyl,
where the unsaturated hydrocarbon chain having a chain length of 4 to 6 may be unsubstituted or
substituted by 1t 3 e Y RSeRAT iR IHess R He' M9 SRS BIAPRES AN, LRRRRHIISERR-1,5-diyi,
1-methylhexanfergu8dsapacialidimistagibiinasatvdtpiphysiclhtinetin joipeaiegradids-Exampiesd imethyl
hexa n-1 ,6- diyif 2amaetbyibutiardicdtidivdic2anethndpan @ Inbrgivic Zehisthyd pedtanhilyGe diyl, 2-
methylhexgn-1 Gl FriioatblyInexapnbr- divh, Zididimativiniianch dorivhie Sneshi Beidsen-1,4-dlyl,
2-methylpent-2e80:}, el %W!‘:@%ﬁ’h‘féﬁ@é el gl prsieraslamogiment of the relates o
m eptab n

5
compounds of the ula 1, tothe arma,cé% iIcally ac e salts and to the N-gxides thereof,
heretn A ts SRR TG N CGTBEEH B (RS o1 RS- o1 S R Tone
CH2-CH(CH3)aci{2 avd 2refptit splopic erleiyeh pas erneetiottpetpntislesqesaliane (CH3)-CH2,
trans CH2-CH=C{C i3 pHacartsoSHHR 2CiES 1 B8JH G Bt 2rankl/ aasd8 H2«B¢CH8) 2@HHTH2, in particular
(CH2)4. WO 209900862RRGdHEE 3RAR/A64d T BRibrfs Rerieriarie mbediment eidthenavrntinn relates to

compounds of {heformula 6 e pharmage ulicali.aceeRiable A ANGJQ e d\Rrxiges thereof,

wherein 15'is fhioden. Aprelsrict embadimant of the ivesjion [GIBLES o compoynds,of e formula

in Fortschritte der Arzneimittelforschung [Advances in Drug Research), Volume 10,
pages 224 ff., Birkhduser Verlag, Basel and Stuttgart, 1966. The physiclogically

20 fiolerated salts of compounds of the formula | may be present as the mono-, bis-, tris-
and tetrakis-saits, that is, they may contain 1, 2, 3 or 4 of the aforementioned acid
molecules per molecule of formula b The acid molecules may be present in their acidic
form or as an anion.

As used herein, C1-Cs alkyl is a straight-chain or branched alkyl group having 1, 2 or 3
25 carbon atoms. Examples of such a group are methyi, ethyl, n-propy! and isopropyl.

As used herein, C+-Cs alkyl is a straight-chain or branched alkyl group having 1 to 6

carbon atoms. Examples of such a group are methyl, ethyl, n-propyl, isopropyl, n-

butyl, 2-butyl, isobutyl, tert. butyl (1,1-dimethylethyl), n-pentyl, 2-pentyl, 2-methylbutyl,

3-methylbutyl, 1,1-dimethylpropyl, 1,2-dimethylpropyl, n-hexyl, 2-hexyl, 2-methyipentyl
30 eic

As used herein, flucrinated C+-Cs alkyl is a straight-chain or branched alky! group

having 1, 2 or 3 carbon atoms, wherein at least one, e.g. 1, 2, 3, 4 or 5 hydrogen

atoms or all hydrogen atoms are replaced by fluorine atoms. Examples of such a

group are fluoromethyl, diflioromethyl, trifiuoromethyl, 2-fluoroethyl, 2,2-difluoroethyl,
35 2,2 24riflucroethyl, 1,1,2 2-tetrafluorcethyl, 3,3,3-trifluoropropyl, 1-methyi-2-



5pharmaceutically acceptable salts and to the N-oxides thereof, wherein R2 is selected from the group
consisting hydrogen, methyl, ethyl, fluorinated Ci-alkyl, fluorine or chlorine. In a particular embodiment
of the invention R2 is hydrogen. In another particular embodiment of the invention R2 is methyl. A
preferred embBdEr8 the invention relates to compOémds of the formurﬂ,/ Fa3ng/oe479s
10pharmaceutically acceptable salts and to the N-oxides thereof, wherein 53 is branched C4-Cs-alkyl,
in particular tert.-butyl. A preferred embodiment of the invention relates to compounds of the formula I,
to the pharmadéieaiiy'atuapiabie S4ilvane iy iHemebxided taresroaiRd @i 34 ibFdotinated
Ci-C2-alkyl, n-preatafiharcpuphtettybutyl or cyclobutyl, in particular 15fluorinated Cl-alkyl, more
preferably trifluoromethyl. Amongst the compounds of the present invention, more preference is given
to those, wherémusrdraeeiraCleGsetvay s pattmghtcheieast Bacitbe sPotzidpabiirg 4. gfahe
variables A, RI3%2:50h Sérhaveithasneandngsigivemasdyieiemednoieanings. arfoparticularpreferred

embodimegt of%ﬂg&%@}%gﬁ@gq&ﬂg SeMRMNGS:Af hieLYformula 1, to the pharmaceutically

acceptable salts and to the N-oxides thereof, wherein the variables A, 51, 52, 53, 54 the following

meanings: AlS (GHEY G GiZEHIEHR) G, 2 CHCIRI IO 2 i g Bt =Ch-CH2
trans CH2-CH= H-CHZ[, msst%lf-}IZ-CH:CéCl:_%-I%)-C @érangnglglozrés %C H@&%Hgﬂ Gis
CH2-C(CH3):CN Ko, é%?ranse(’:ﬁg‘-&’( 3)=CH- lfgln particuﬁar( 34. |§’hy8rogen; 52is
hydrogen, metﬁ%”&hﬁ?‘?ﬁ‘]‘(ﬂ?ﬁeﬁ%ﬂ‘@f‘l%WQHQIG@WWW&WFB%EEH%%Wrogen or methyl; 53is
branched C4-CefampmizthsastiSalaptesthonty?, 2l SoRahofiuctidadd Crestbamyang-propy: n-butyl,
tert-butyl oo cyclakutydrqseterably fluorinated Cl-alkyl, in particular trifluoromethyl. WO
2009/056625PCT/EP2008/064795

As used herein, Cs-Cs cycloalkyl is a cycloaliphatic radical having 3 to 6 ring-carbon
atoms, examples being cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl.

As used herein, fluorinated Cs-Cs cycloalkyl is a cycloaliphatic radical having 3 t0 6
ring-carbon atoms as defined above, wherein at leastone, e.g. 1,2,3,40rb

15  hydrogen atoms are replaced by fiuorine atoms. Examples of such a group are 1-
fluorocyclopropyl, 2-fluorocyciopropyi,
2,2-diftuorocyciopropyl, 1-fluorocyclobutyl, 2-fluorocyclobutyl, 2,2-diflucrocyclobutyl, 3-
fluorocyclobutyl, 2,3-difluorocyclobutyl, 3,3-difluorocyclobutyl etc.

A saturated or unsaturated hydrocarbon chain having a chain length of 4 to 6 includes

20  1,4-,1,5-and 1,6-alkanediyl such as butan-1,4-diyl, pentan-1,5-diyl and hexan-1,6-diyl
as well as 1,4-, 1,5- and 1,6-atkenediyl such as but-2-en-1,4-diyl, pent-2-en-1,5-diyl,
hex-2-en-1,6-diyl and hex-3-en-1,6-diyl, where the unsaturated hydrocarbon chain
having a chain length of 4 to 6 may be unsubstituted or substituted by 1, 2 or 3 methyl
groups such as in 1-methylbutan-1,4-diyl, 1-methylpentan-1,5-diyl, 1-methylhexan-1,6-

25  diyl, 1,1-dimethylbutan-1,4-diyl, 1,1-dimethylpentan-1,5-diyl, 1,1-dimethylhexan-1,6-
diyl, 2-methylbutan-1,4-diyl, 2-methylpentan-1,5-diyl, 3-methyipentan-1,5-diyl, 2-
methylhexan-1,6-diyl, 3-methylhexan-1,6-diyl, 2,2-dimethylbutan-1,4-diyl, 2-methylbut-
2-en-1,4-diyl, 2-methylpent-2-en-1,5-diyl, 2-methylpent-3-en-1,5-diyl etc.

A preferred embodiment of the relates to compounds of the formula [, to the

30 pharmaceutically acceptable salts and to the N-oxides thereof, wherein A is selected
from the group consisting of (CHz)4, CH2-CHz-CH(CHas)-CHz, CHz-CH(CHs}-CH2-CHz,
cis CHa-CH=CH-CHz, trans CHxCH=CH-CHz, cis CH2-CH=C(CHa}-CHa,
trans CHz-CH=C(CH3)-CHz, cis CHxC(Chs)=CH-CHz and
trans CH2-C{CH3z)=CH-CHz, in particular (CHz)a.



7 Amongst the compounds of the present invention, more preference is given to those, where in
formula | the variables A, R1, R2, R3, R4 have the following meanings: Ais (CH2)4,
CH2-0H2-CH(CH3)-CH2, CH2-CH(CH3)-CH2-CH2, cis CH2-CH=CH-

CH2-CH=C -@ﬂfﬂz’&i‘é@ﬂz-CHm(CHs)-CHz, 5trans %HZ-CH=C(CH3)-<'5E|T§?"?E%'°%9"S’95
CH2-C(CH3)=CH-CHZ2, trans CH2-C(CH3)=CH-CHZ2, in particular (CI-12)4; is hydrogen; R2 is
hydrogen; R3is branched C4-C6-alkyl, in particular tert.-butyl; and 10R4is fluorina}éi? C1-C2-alkyl,
n-propyl, n-butdi PreferErABRQdiRBBLR] B RYRIR FiRsH SRS RN B A AP ifuoromethy!.
Amongst the cpmpoanegiclitheqsentenie isatsraishioiltesexidesdherensraRetei Given to those, where in
formula | the vasidioigenA, R1, R2, R3, R4 have the following meanings: 15Ais (CH2)4,
CH2-CH2-CH(CH3)-CH2, CH2-CH(CH3)-CH2-CH2, cis CH2-CH=CH-CH?2, trans CH2-CH=CH-CH2,
cis CH2-CH=CREFESIteH 2ribarineri 2idis-lovrntins) feiaiss (R MpoRes PLE [RIEHI3 1113 e
CH2-C(CHR)=@hBlaas iticplytukyt40E 2)is Rii¢ thyitipoyerrideeshes sherhpresni raplehad
C4-Ce-alkyl, inrppstissligiotercdoeistingngbdis flluatngtestiy ] LR alitgd G-patpy fluntugydr tert-butyl or
cyclobutyl, prefgfiahh fiuarinatediGl Srdsadein RMUSHRR LR MO thvhen AMangsiithe compounds of

the present inveHon, K ewISe MR AR IR R AT ety

A preferred embodiment of the invention relates to compounds of the formula |, to the
16  pharmaceutically acceptable salts and to the N-oxides thereof, wherein R3is branched
Ca-Ce-alkyl, in particular tert.-butyl.

A preferred embodiment of the invention relates to compounds of the formula |, to the
pharmaceutically acceptable salts and to the N-oxides thereof, wherein R* is
fluorinated C+-Ca-alkyl, n-propyl, n-butyl, tert-butyt or cyclobutyl, in particular

15  fluorinated Cs-alkyl, more preferably triflucromethyl.

Amongst the compounds of the present invention, more preference is given to those,
where in formula ! at least two, in particular at least 3 and especially at least 4 of the
variables A, RY, R?2, R%, R* have the meanings given as preferred meanings.

A particular preferred embodiment of the invention relates to compounds of the
206 formula |, to the pharmaceutically acceptable salts and to the N-oxides thereof,
wherein the variables A, RY, R2, R3, R4 the following meanings:

A is (CHa2)s, CH2-CH2-CH({CH3}-CHz, CHz-CH{CH3)-CH2-CHz,
cis CH2-CH=CH-CH2, trans CH2-CH=CH-CHz, cis CHz-CH=C(CH3)}-CHz,
trans CH2-CH=C{CH2)-CHz, ¢is CHz-C(CH3)}=CH-CHz,
25 trans CH2-C(CH3)=CH-CHz, in particular (CHz)a.

R' is hydrogen;

R? - is hydrogen, methyl, ethyl, flucrinated Cs-alkyl, fluoring or chlorine, in particular
hydrogen or methyl;

R3  is branched Cs-Ce-alkyl, in particular tert.-butyl; and

30 R4 s fluorinated C1-Cz-alkyl, n-propy!, n-butyl, tert-butyl or cyclobutyl, preferably
fluorinated Cr-alkyl, in particular trifluoromethyi.



25to those, where in formula | the variables A, R1, R2, R3, R4 have the following meanings: Ais
(CH2)4; R1is hydrogen; R2is hydrogen, methyl, ethyl, fluorinated Cl-alkyl, fluorine or chlorine, in a
particular 30hydrogen or methyl; WO 2009/056625PCT/EP2008/064795 8 R3is branched
C4-C6-alkyl, WPFAHEataT Yert.-butyl; and R4is fluorinated Ci-C2-alkyl, n-propyEFEBESA fh-butyl or
cyclobutyl, preferably fluorinated Cl-alkyl, in particular trifluoromethyl. Amongst the compounds of the
present invention, likewise more preference is given 5to those, where in formula | the variables A, R1,
R2, R3, R4 hafeerosbisningpreasifdhargesnabyention. mae eiafesrnspdsigyen to those,
CH2-CH(CH3)v@ki2-CHamuis (G HEEHACRIZ R dris REH2VE KeCria@iB, i @M CH=C(CH3)-CH?2,
trans CH2-CH=C(CH3)-CH2, cis CH2-C(CH3)=CH-CH2, 10trans CH2-C(CH3)=CH-CHZ2, in particular
(CH2)4; is hydrogeris k&) nyelregety; Girthyd)- Sty ICHadHH&tda-EHafkk. fluorine or chlorine, in particular
hydrogen or methy!;cR3isitebt=4Titl Hmn & arBrets-Gtisirhfed- GliCHaiyl =Risrp# Ha-butyl, or cyclobutyl,
tert-butyl, preferablytrans CH2-CH=C(CH3)-CHz, cis CHz-C(CHs)=CH-CHz,

trans CH2-C(CHa)=CH-CHa, in particular (CHajs;

R' s hydrogen;
R2 s hydrogen;
R? s branched Cs-Ce-alkyl, in particular tert.-buty!; and

10 R4 s fluorinated C+-Cz-alkyl, n-propyl, n-butyl, tert-buty! or cyclobutyi, preferably
fluorinated C1-Cz-alkyl, in particular trifluoromethyl.

Amongst the compounds of the present invention, likewise more preference is given
to those, where in formula | the variables A, R', R2, R3, R* have the following
meanings:

15 A is (CH2)4, CHo-CH2-CH(CHa)-CHz, CH2-CH(CHa}-CH2-CHpz,
¢cis CHz-CH=CH-CHz, trans CH2-CH=CH-CHa2, cis CH2-CH=C{CH3}-CHo,
trans CH2-CH=C(CHa)-CH2, cis CH2-C(CH3s)}=CH-CHz,
trans CH2-C{CH3)=CH-CHpg, in partticular (CHz)4;

R' s hydrogen;
20 R?2 s methyl;
R is branched Cs-Ces-alkyl, in particular tert.-butyl; and

R+ s fluorinated C+Cz-alkyl, n-propyl, n-butyl, tert-buty! or cyclobutyi, preferably
flucrinated C+-Cz-alkyl, in particular trifluoromethyl.

Amongst the compounds of the present invention, likewise more preference is given
25 tothose, where in formula | the variables A, R', R?, R?, R* have the following
meanings:

A is (CHoa:
R’ s hydrogen;

R2 s hydrogen, methyl, ethyl, fluorinated Ci-alkyl, fluorine or chlorine, in a particular
30 hydrogen or methyt;



fluorinated Ci-alkyl, in particular trifluoromethyl. Amongst the compounds of the present invention,
likewise more preference is given to those, where in formula | the variables A, RI, R2, R3, R4 have the
following meanings: 20 Ais (CH2)4, CH2-CH2-CH(CH3)-CH2, CH2-CH(CH3)-CH2-CH2, cis
CH2-CH=CPYEAPPAHCH2-CH=CH-CH2, cis CH2-CH=C(CH3)-CH2, FanEEIBHEE (CHa)-CH2,
cis CH2-C(CH3)=CH-CH2, trans CH2-C(CH3)=CH-CHZ, in particular (CH2)4; R1is hydrogen; 25R2is
hydrogen, methyl, ethyl, fluorinated Cl-alkyl, fluorine or chlorine, in particular hydrogen or methyl; R3is
branched C4-08-alk§ibipnsaeackiraatthtyrrifdariae fRiYIN&%d Cl-alkyl, in particular trifluoromethyl.
Amongst the compounds of the present invention, likewise more preference is given 30to those, where
in formula | theRfaridbfisrinaadrer-GR3 vk tratrph e oIS REASgS oty preferably
2009/056625P CT/ERRDDBIOG £725 9, Aa6Bid@p tid bnydmeibyl; R2is hydrogen or methyl, in particular
hydrogen; R3is branched Ca-Cs-alkyl, in particular tert.-butyl; and 5R4is fluorinated C1-C2-alkyl,
n-propyl, n-butymertdiuig anoyolobs tyl i efesabhyirfieotioatiic@isalkyramisitngdearistgieoromethyl.
Examples gf capjpgsildshacerieingdn theRrasamédnyemtien ire/waave the following

meanings:

A is {CHa)4, CH2-CH2-CH({CHa3)-CHz, CH-CH(CHa)-CH2-CHo,
¢is CHz-CH=CH-CH>, trans CHz-CH=CH-CHz, cis CH2-CH=C(CH3)-CHz,
trans CHx>-CH=C(CHa)-CHz, cis CH2-C(CH3)=CH-CH,
10 trans CH2-C(CHa)=CH-CHz, in particular (CHz)4;

R" s hydrogen;

R2  is hydrogen, methyl, ethyl, fluorinated Cs-alkyl, flucrine or chiorine, in particular
hydrogen or methyl;

R3 s tert.-butyl; and

15 R4 s fluorinated Ci-Cz-alkyl, n-propyl, n-butyl, or cyclobutyl, fert-butyi, preferably
fluorinated Ca-alkyl, in particular trifluoromethyl.

Amongst the compounds of the present invention, likewise more preference is given
to those, where in formula | the variables A, RY, R?, R?, R* have the following
meanings:

20 A is (CHa)s, CH2-CH2-CH{CHa)-CHz, CH-CH(CH3)-CH2-CHz,
cis CH2-CH=CH-CH2, trans CH2-CH=CH-CHz, cis CH>-CH=C(CH3}-CHa,
trans CH2-CH=C(CH3)-CHz, cis CH>C(CH3s)=CH-CHz,
trans CHz-C{CHzs)=CH-CHz, in particular (CHz}4;

R' is hydrogen;

25 R? is hydrogen, methyl, ethyl, fluorinated C+-alkyl, fluorine or chlorine, in particular
hydrogen or methyl;

R3  is branched Cs-Ce-alkyl, in particular tert.-buty!; and
R+ s fluorinated C+-alkyl, in particular trifluoromethyl.

Amongst the compounds of the present invention, likewise more preference is given
30 to those, where in formula | the variables A, R?, R?, R3, R* have the following
meanings:



2-{444-(2-tert-Butyl-6-trifluoromethyl-pyrimidin-4-y1)-piperazin-1-ylkbuty1}-2H[1,2 4]triazine-3,5-dione
102-{444-(2-tert-Buty1-6-propyl-pyrimidin-4-y1)-piperazin-1-y11-buty1}-2H-[1,2,4]triazine- 3,5-dione
2-{444-(2,6-D_i-tert-butyl-pyrimidin-4-y1)-piperazin-1-ylI-butyl}-ZH-I1,2,4ltriazine-385- dione
2-{4[4-(2-tert\’ghf?‘is’-@%%obutyl-pyrimidin-4-y1)-piperaéin-1-y1]-buty1}-2ﬁﬁ[{?ﬁ??rlg}gfggi%,5-dione
2-{444-(2-tert-Buty1-6-trifluoromethyl-pyrimidin-4-y1)-piperazin-1-y1J-buty1)-6-methyl-2H[1,2,4]triazine
-3,5-dione hydrochloride
2-{444-(2-tert-é’Utyl‘-%(El’Bﬁyl-pyrimidin-4-y1)-piperazin-1-y11-buty1)-6-methy|-2H[1,2,4]triazine-3,5-dio
ne hydrochlori is hvdrogen:
202-{444-(2-tert-Butyl-%-{rlﬂuo’romethyl-pyrimidin-4-y1)-piperazin-1-y|j-buty1)-4-methy|-2H-
[1,2,41triazine-§25-diigﬂgdpdb%m§ pRamaceagicalyHRlrigiad salts thereof and the tautomers thereof.
The compounds | according to the invention are prepared in analogy with methods known from the

literature. An important approge) i e ComMpeLns aceasdifgdaqthe 25invention is offered by the

reaction of a 2-substituted 1,2,4-triazine-3,4-dione com- pound Il with an 4-piperazine-1yl-pyrimidine

compounddl aRAeRLHRG RETETE LugEIEmE-) Y EIRRIIA IR AIORIAGA 95 10

(Inn) In scheme 1,R1, R2, %3_,31?(45 an ﬁt{égi\éettr%argor%rnﬁntloned meanings. L is a leaving group

which can be displaégarﬁluﬁgoﬁhl |(¥ailiy. xamp[es oPsurﬂa%le'leaving groups which can be displaced

nucleophilicallyare chioring, Bromige L1 0ding Sy 3 Wlention include
2-{4-[4-(2-tert-Butyl-6-trifluoromethyl-pyrimidin-4-yi)-piperazin-1-yll-butyi}-2H-
[1,2,41triazine-3,5-dione

10 2-{4-[4-(2-tert-Butyl-6-propyl-pyrimidin-4-y!)-piperazin-1-yi}-butyl}-2H-[1,2,4]triazine-
3,5-dione

2-{4-[4-(2,6-Di-tert-butyl-pyrimidin-4-yl)-piperazin-1-yl]-butyl}-2H-{1,2,4]triazine-3,5-
dione

2-{4-[4-{2-tert-Butyl-6-cyclobutyl-pyrimidin-4-yl)-piperazin-1-yi]-butyl}-2H-[1,2,4]triazine-
15  3,5-dione

2-{4-[4-(2-tert-Butyl-8-trifluoromethyl-pyrimidin-4-yl)-piperazin-1-yl]-butyf}-6-methyl-2H-
[1,2,4}triazine-3,5~-dione hydrochioride

2-{4-[4-(2-tert-Butyl-6-propyl-pyrimidin-4-yl)-piperazin-1-yi]-buty}-6-methyl-2H-
[1,2,4]triazine-3,5-dione hydrochloride

20 2-{4-[4-(2-tert-Butyl--trifluoromethyl-pyrimidin-4-yl)-piperazin-1-yl}-butyl}-4-methyl-2H-
[1,2,4]triazine-3,5-dicne

and the pharmacologically tolerated salts thereof and the tautomers thereof.

The compounds | according to the invention are prepared in analogy with methods

known from the literature. An important approach to the compounds according to the
25  invention is offered by the reaction of a 2-substituted 1,2,4-triazine-3,4-dione com-

pound |l with an 4-piperazine-1yl-pyrimidine compound H as depicted in scheme 1.

Scheme 1.



5sulfonate such as mesylate, tosylate. The reaction conditions necessary for the reac- tion correspond
to the reaction conditions usual for nucleophilic substitutions. The reaction conditions are similar to
those described in WO 2004/080981 and WO 2005/118558 and can be taken therefrom or from the
working exafRéLePH&resent application. 10The comppounds of the fofmtia i Wheren R1 is
hydrogen, can be prepared by react- ing a protected 3,5-bishydroxy-1,2,4-triazine compound of the
formula IV with a cpompound L'-A-L, wherein A is as defined above and L and U are leaving groups
which can be dlsﬁaced cleophilically. Scheme 2: -PGO JPGN1. L'-A-LH7( 0/0/N-A-L -1\1/2.
Hydrolysis 15(IV)(lI: H) In scheme 2, RZand A the aforementioned meanings. Examples of
suitable leavin ps Whreh\ean be-disfitaced philiballyarethe leaving groups mentioned in
scheme 1. L and U p]referably different frery one a er and differ in reactivity. For example, L' is
bromine or iodinegd L is chlorine. PG is an OH-protectingzfjroup, 20which can be cleaved by
hydrolysis, e.g. trlalkqunyl such as trimethylsilyl(iny C2-C4- al kyld imethylsi lyl. The reaction conditions
necessary for the reaction according to step 1 of scheme 2 correspond to the reaction conditions usual

for nucleophiliqsybssitusions:, Fre rearticeéanditienseansimialdodh aradagsribediniVioy
2004/080981 ag%dé&%?&%%@%%%@@@ﬁm%ﬁ% néammwuff%nasmrgmgp%xamples of

the present ap ion rolysis can ach| ved b acting the.r tyre obtained
from the WO @7 6%%%%@5& %/f)%‘ ‘?,}%g rea'c?tﬂ?n 0 cg(%nﬁ %’Lﬁn %ﬂcgﬁé l<’(%Fuﬁnd L'-A-L
with water SThetdRP AR 5P ISV th&oRIRIEd hﬁ?ﬁﬁ‘ﬂﬁﬂ]‘é@%ﬁ@?ﬁﬁc@%W 8F<5 "2fhis

compound Il mbgntesreapted Wltheaﬁmmw'ég@fht-'wEihf?bﬁU‘é‘é%’[‘r‘é@@a‘I)Wluﬁﬂﬁﬁ fghﬁlfferent from
hydrogen.  Adsasfiativelyditors pesisidsidr cathbsepfepsited! by \Whe 2nedierD@tenbetidn US 55,977,106.

2005/118558 and can be taken therefrom or from the working exampies of the pre-
sent application.

10  The compounds of the formula 1l, wherein R is hydrogen, can be prepared by react-
ing a protected 3,5-bishydroxy-1,2,4-triazine compound of the formula IV with a com-
pound L'-A-L, wherein A is as defined above and L and L' are leaving groups which
can be displaced nucleophilically.

Scheme 2:

O—PG O

PG N4\< 1. L-AL

H
14
o—( N = 0 N—A—L
—N 2. Hydrolysis —N

R R®
15 (V) (ILR'=H)

In scheme 2, R2 and A have the aforementioned meanings. Examples of suitabie leav-
ing groups which can be displaced nucleophilically are the leaving groups mentioned
in scheme 1. L and L' are preferably different from one another and differ in reactivity.
For example, L' is bromine or iodine and L is chlorine. PG is an OH-proteciing group,

20  which can be cleaved by hydrolysis, e.g. trialkyisilyl such as trimethylsilyl, or Co-Cs-
alkyldimethylsilyl.

The reaction conditions necessary for the reaction according to step 1 of scheme 2
correspond to the reaction conditions usual for nucleophiiic substitutions. The reaction
conditions are similar to those described in WO 2004/080981 and WO 2005/118558
25  and can be taken therefrom or from the working examples of the present application.
Hydrolysis can be simply achieved by reacting the reaction mixture obtained from the



Compounds of the formula 11l are well known, e.g. from WO 99/02503, WO 2004/080981,
W02004/108706, WO 2005/118558, WO 2005/118571 and WO 2006/015842 or can be prepared by
the methods described therein. Compounds of the formula IV are e.g. known from (i) Tann et al.,
J.Org.Chem.‘fib%@?{ef%éM-SGM, (i) Singh et al., Syn1t§1esis (1990), 520}-)5355,3}3? %‘Hgsprepared
starting from the corresponding 1,2,4-triazin-3,5-dion using conventional methods of ()- protection as
described e.g. in P.J. Kocienski, "Protecting Groups"”, 2nd ed. Georg Thieme Verlag Stuttgart 2000, pp
28 to 41 and th’@ﬁ?&ﬁﬁt@?é‘%ﬁé@%%iW?t’Tﬁ%r‘N’%ﬂaé%%ﬁc‘ﬁmﬂ@}ﬁﬂgr%'ﬁﬁmﬁaqoéﬁ?ﬁ@dﬁtained by
treating a compbefitrofid B ithebleimadlavhevizin &1 isxidlizivagagens, dorparticd ey oregiéc or organic
peroxide or hydiaperoxiklgstsuchyast hydmeanparaxidel Rr pricarbmmsydic: acitisnaircheas peracetic acid,
perbenzoic acid or m-chloroperbenzoic acid. If not otherwise indicated, the above-described reactions

are generally caftiea-auéily) corvenist tempeakresdeinre mEaa tespsrtireand the boiling
temperaturg of ¢he2Qgglvent employed. Alternatively, the activation energy which is required for the
reaction can be introduced into the reaction mixture using microwaves, something which has proved to

be of value, in pagiich|alsdn g Garm.Y IS EAASHRASHABIYZRIPYERSSIIE GIRIs (with regard to

o e IO A SRR Shherf bl At R B0 2 gener
solvents which $3P{ 3aiCa @ ifcEesatgs &Y HigtatRAe fanrsBrdp§ @ther, methyl tert-butyl ether

or tetrahydrofuran, aprotic polar solvents such as dimethylformamide, dimethyl sulfoxide,

dimethoxyetha & HREREE BRI ErIERINR  F R oA HB AL ELUGh 88T SN -She %DRTe 'REfnes such
as aceton®lor riéfdyBetfy(i3Giegbme ahafohithesdiigans 8aeivas dickiolwmmeshares stithigromethane
and dichloroethan® testeiissspohdasgetiad-atetiate, antbmeting bedyesatnearhsikglie at@ls such as acetic
acid or propionig-geidicaAnd aleohplsisLehAs MethanlethanabingraRRRR!, Eerprane,and butanol.
WO 2009/056G?i‘%gCT&Eelﬁ%O%@/gBﬂ%g p%sg&eﬂ, It ﬁ%ﬁﬁg? (?Ufr%r & ebqaé] rté%nk?e present in order to

- i Sl 3 R S
neutralize protons which aré reledsed in the reacfions. Suitable bases include inorganic bases such as

sodium carbonate, potassium. carbonate, spdium hydrogen carbon r potassium hydro
carbonate alkoitr?geﬁpgﬁlg% Saré}scg iﬁ%‘ﬁgtﬁ%%r eué)ar lsg ﬁj%n?g Eg%iﬁgﬁfgﬁ?m%&cgﬁ'ﬁ%g%&:uch as

sodium hydride 5riAmutA Al FoRYHFIRB LR B PBUEHIARRIWOrganic or organic peroxide or

hydroperoxide, such as hydrogen peroxide, or percarboxylic acids, such as peracetic
acid, perbenzoic acid or m-chioroperbenzoic acid.

If not otherwise indicated, the above-described reactions are generally carried out in a
solvent at temperatures between room temperature and the bolling temperature of the

20  solvent employed. Alternatively, the activation energy which is required for the
reaction can be introduced into the reaction mixture using microwaves, something
which has proved to be of value, in particular, in the case of the reactions catalyzed by
transition metals (with regard to reactions using microwaves, see Tefrahedron 2001,
57, p. 9199 ff. p. 9225 ff. and also, in a general manner, "Microwaves in Organic

25  Synthesis", André Loupy (Ed.), Wiley-VCH 2002}.

Examples of solvents which can be used ars ethers such as diethyl! ether, diisopropyi
ether, methyl tert-buty! ether or tetrahydrofuran, aprofic polar solvents such as
dimethylformamide, dimethyl sulfoxide, dimethoxyethane and acetonitrile, aromatic
hydrocarbons such as toluene and xylene, ketones such as acetone or methyl ethyl

30 keione, halohydrocarbons such as dichloromethane, trichloromethane and
dichloroethane, esters such as ethyl acetate and methyl butyrate, carboxylic acids
such as acetic acid or propionic acid, and alcohois such as methanol, ethanol, -
propancl, isopropanc! and butanol.



compounds or alkylmagnesium compounds, and organic nitrogen bases such as triethylamine or
pyridine. The latter compounds can at the same time serve as solvents. The crude product is isolated
in a customary manner, as for example by filtering, 10distilling off the solvent or extracting from the
reaction mixPﬁy%,z‘@?é{.‘sfﬁé resulting compounds can be purified in a custo&caWﬁ%%or%Oeﬁl‘}?%‘s for example
by means of recrystallizing from a solvent, by means o? chromatography or by means of converting
into an acid addition salt. The acid addition salts are prepared in a customary manner by mixing the

free base 15withdg26debjfoPRrG!aR0 2 bR R RSB RIE HPIALIRRCHIAlFE RTAINBSBRIEN as for
example a loweraiesheotdutthasaasitrem dbuliditmbisasinspaitonordetipreiseiciuehasthedidiich as
methyl tert-butykesbesier shisesitepyhaibesa ketonetsdelyas entionseor ety ethyykeigme, or an
ester such as ethyl acgtal@. kRS XamRIS sthnfrep dasef frunulad anexiitalitaamaesnts of the
conresponding acid SUNRS. 1My {0 hmoles s0sn Mol oL Iprmulk aim dssalyaihina sutable
solvent, preferably in a’lower ATcon0 sﬁch as n‘?ethano , ethancﬁ, n-propanol or iIsopropanol. Heating
may be applied’?B‘B%glﬂ%?rtﬁggg‘l?@Q?ﬁ"H@&é’é’%%‘?w%so%?]@?ﬁm‘éF@W%@%ﬁ(ﬁ%ﬂﬁ%\&? salt of | is
insoluble (anti-S&taainmivybénglded Biprseipratedrcant haitapie HE-8¥IVRAls comprise
Ci-C4-alkylestarshvafis1-C4-aliphatic acids such as ethyl acetate, aliphatic and 25cycloaliphatic
hydrocarbons such as hexane, cyclohexane, heptane, etc., di-Ci-C4- alkylethers such as methyl
tert-butyl ether THetis@ipropyuetheisdlafedrinor alistirtiaey andirsety entfonaydoe&duetlitoitbe hot solution of

the salt aRg theythmmgliminedsieutiondaeenipdrdheremaindey akihe ant-sohebisiien added until
the concentratlggmséotu d§%|£rjx_rb5h m@ﬁrﬁgﬁ@t[}ﬁal O3 2RREPIAAEY BhPBgfslower. 30The

compounds according, to. the invention of the formulg | are surprisingly highly selective dapamine 03
receptor ligandSBEE P@@gc?f(fﬂ]eﬂ%%’ve hih’(t)"/nﬁﬁn&ﬁe?hrrgc aéj?o%é %hdg#gggﬁg?ggeogi%%\f%ﬁ%%ceptors,
al-adrenergic 418" agtrfidfiendigreceptors, muscarinergic receptors, histamine receptors, opiate
receptors and, in particular, dopamine 02 receptors, the compounds can be expected to give rise to
35fewer side-effeetaoiH @4 dibomhEcknad ereparsfpirSUsiPRA arRADET Y dptir & e 6RisaEse wo
2009/056625P GTER20081061795ckE Therhrgivwifitdty of thiisonipenntaatcerdin 26 te invention
for D3 receptorgignighestiendn MesHdomdn-2tracth vedlesrehas A prledasisoliaspildidini] gnmol/l),
preferably oflegg, a0 AR BRI of 155, a1 AR o TakodisalasupaBi @hElgo1 - lod
osu lpri de can, for example,.be used in receptor binding studies rmi indi inities for
D3 receptors. fﬂ%{%yeﬁ%tgfﬁ/ﬁ)é/t%?efhgggrﬁﬁtgﬂﬁ s(lgl oq‘stl‘wag1 nvgﬁl{?g)% f(%?r) Ftﬁga rergggtfg%re%%\ggﬁto the D3

receptor, expre$$Byiad RHBJIRATHMLLE 2hiNe SRTSIRPHENDANEr SHR A5188% 58 TH¥Eplacement
of [31-1]STH2389MJL oS elui5 s idiesolvEIDB H spipelioprivesh peigsedy in @ lower alcohol

such as methanol, ethanol, n-propanol or isopropanc!. Heating may be applied to
dissclve the solids, if necessary. Solvents, wherein the acid addition salt of | is
insoluble (anti-solvents), might be added to precipitate the salt. Suitable anti-solvents
comprise Ci-Cs-alkylesters of C1-Cs-aliphatic acids such as ethyl acetate, aliphatic and

25  cycloaliphatic hydrocarbons such as hexane, cyclohexane, heptane, etc., di-C+-Cs-
alkylethers such as methyl tert-buty! ether or diisopropyt ether. A part or all of the anti-
solvent may be added to the hot solution of the salt and the thus obtained solution is
cooled: the remainder of the anti-solvent is then added until the concentration of the
salt in the mother liguor is as low as approximately 10 mg/i or lower.

30 The compounds according to the invention of the formuia | are surprisingly highly
selective dopamine Dz receptor ligands. Because of their low affinity for other
receptors such as D1 receptors, D4 receptors, at-adrenergic and/or a2-adrenergic
receptors, muscarinergic receptors, histamine receptors, opiate receptors and, in
particular, dopamine D2 receptors, the compounds can be expected to give rise to

35 fewer side-effects than do the classic neuroleptics, which are D2 receptor antagonists.



for example, in carrying out receptor binding studies on Di, D2 and D4 receptors. 10Because of their
binding profile, the compounds can be used for treating diseases or disorders which respond to
dopamine D3 ligands, that is, they can be expected to be effective for treating those medical disorders
or diseases M WHEWBPting an influence on (modulating) the dopamine %ﬂ%ﬁ:e%glﬁ%%?l%sads to an
improvement in the clinical picture or to the disease being cured. Examples of these diseases are

15disorders or diseases of the central nervous system. Disorders or diseases of the central nervous

system are undéistbguas iyl Nsrarserdeds antreaad thrdypmiondsrPamseni¥alficular, the brain.
Within the meanritegted iherenyemtionyittetentedistraeryielésstiaditiirnbicawdhdrsiepbinalies
which are as agulsssepaidechasdeing pathalegitadeonditiaosr, firctispaertentief126dn 20manifest

themselves in {ig.{ofigyQf PASIIFHBLICHS, 5y APMFRE &rmwﬁ&er&- WhbesHhenirgatment
r

according o the égt.ventmr%ceas ObreDgilr%ecctetd toward individual disorders, that is, anomalies or

pathological cot?1l |'|%q1as, It'IS also possi & for several anomalies, which may be causatively linked to

each other, to combined i atterns or syndromes . whi n gt 9&9‘% %C%‘ﬂ%’]ﬁe with the
invention. 25Tr3‘e% %%%?H*é‘f‘éyv‘@?\tf%é)%%rﬁpﬁé ?resa%@ﬁ ?ﬁnggggré‘a%ég%v?é t?l%glnvent%on are, | piarticular,

psychiatric and #fERBloBTRAFHEH AP AHEBL s ﬁ%ﬂ%%ﬁ&@??ﬁ@ﬁld’é‘?ﬁﬁ%%%d?ﬁté anic
disturbances, inbridisjasemprdafdtit SEniaRec £ 8 irdrad pidrcpolEs spiffsoas B &R YIbus reaction
type or attendaiat psychases efrgiggoic arceptgenalimciudesasidn haangl®imeasstemtion with
metabolic disturbances, infections and 30 endocrinopathogies; endogenous psychoses such as
schizophrapia @ad=s6Riz0typie snd detushion she stonbancas;afisctiveddist tndzingetissasbsay
depressions, maigrAepiassive disatdersManiaandiarrnisAenressivenenditieasianies forms of
the above-deseiped distybanges deurals.and somptaloiT. disbansasaagrasg,disturbances in

association with stress, dissocidative ances SzﬁCh as loss of 5%:onSC|ousnessh?l|RLgrq€iang of

|

consciousness "tIHERTE EBADAA IR 6 A0REPYBR ATy SR ARREE [ A LR A FDARCES in attention
and waking/slegljsiisg! Ipiiaeior Suke d5eare FENDRISTE 2BXRMPIEPYTharalisARs  FRhavioral
disturbandés addenetiondldstastztice santieisecomsstdieéem.childhood and youth as for example
hyperactivity in children, intellectual deficits such as attention disturbances (attention deficit disorders
with or without higoedactivitylsamermofyhdistniamesscan d ysbgnibve Wisensirmocesrseahings impaired
learning and 5 gy (INeRkRsLcoaNiivRMiaeian, demeiatiar Nacoigpswanthsteepatistigbances

such as restlesglpgs SYRAIAMEA: daveloRAIBishangR BIXIRY Sialsssdalishpiwspemal
disturbances such as impotence, i mf}% eatln%qlsturk?ancg%such Sn%{?gﬁg)é';%%ht?éﬁ'@ﬁ; addiction;

bipolar disordeP"8Ad B ef'rl?ﬁgf)deeuﬁaes g‘fr‘c%‘"i‘a HS %‘%a{u?_ggncggé o ,
20  manifest themselves in the form of particular signs, symptoms and/or malfunctions.

While the treatment according to the invention can be directed toward individual
disorders, that is, anomalies or pathological conditions, it is also possible for several
anomalies, which may be causatively linked to each other, fc be combined into
patterns or syndromes which can be treated in accordance with the invention.

25  The disorders which can be treated in accordance with the invention are, in particular,
psychiatric and neurological disturbances. These disturbances include, in particular,
organic disturbances, including symptomatic disturbances such as psychoses of the
acute exogenous reaction type or attendant psychoses of organic or exogenous
cause as for example in association with metabolic disturbances, infections and

30  endocrinopathogies; endogenous psychoses such as schizophrenia and schizotype
and delusional disturbances; affective disturbances such as depressions, major
depressive disorder, mania and/or manic-depressive conditions; mixed forms of the
above-described disturbances; neurotic and somatoform disturbances and also
disturbances in association with stress; dissociative disturbances such as loss of

35 consciousness, clouding of consciousness, double consciousness and personality
disturbances; autism; disturbances in attention and waking/sleeping behavior such as



The disorders which can be treated in accordance with the invention also include 10Parkinson' s
disease and epilepsy and, in particular, the affective disturbances connected thereto. Also treatable
are addictive diseases (substance abuse), that is, psychic disorders and behavioral disturbances
which are céﬁge@(ﬁﬂ?msabuse of psychotropic substa pes such as pharﬁ\CaTc%ﬁ f}é}ﬁ%ﬁﬁgﬁarcotics, and
also other addiction behaviors 15such as addiction to gaming and/or impulse control disorders not

elsewhere classified. Examples of addictive substances include opioids such as morphine, heroin and

" codeine: cocaiR@haviosEfistabanetsskeationl At hanras MviRRa Ree IsA R IIE8%hannel
complex; sedativégphyproiicssadpianpsiedidtaiidiidemipielissied drlisdpipied #5D; cannabinoids;
psychomotor stiatiRntaisuebnases, deti20ime tafianadivayriwite tayléthph etaeroeiiegstasy),
amlpg_etamir}? m%a/ﬂrakg?&%amge-éti5%@1%@%%%&%%@5@%%@%@@@@xe@m;@tma stimul_znts
including caffeine, ictive substances, which come particular r ioids,
cocaine, ;r%phré]tea%wg(@rp gtr%eglhceot%%m%fﬂﬂ%hga gt%ﬁ%%%?’rﬁ%ﬁ%?r}léebafa%g%i g’la]\tlévﬁitm%(ra&ggd to the

treatment of adichiBh GRIESS IS AL ASHSIBROE I YRIWRIB o8 HROSE Mttt ey Clording to the
invention of thefsrm diatuiansssiseaisehiareeietip Hxas Lo Y Pelebritrspicusias 2TeiXdn also be
observed in a teshuwising satictivhidhipaltiedibandog drebotiadmnsisteifed poyspetnddsidiizinesmn be used in
accordance with the invention, reduce their self administration of psychotropic substances, for
example cocainae 3BActodvictocandib éraspdctzotthdapreseitit thyanteoticthe sconmbalends according to
the inventign age, syikable {Qfideeating disonslass BOsE5AKERS, CA8 tdenal Patlialyds attributed to an

anomalous actic\{)i Qét m%g 03 receptors. According to another aspect of the present invention,

the treatment is directed, in particular, toward those disorders which can be influenced, within the

o e Sl R e S AL e D SR A et

Q
binding partners (I , lopamine D3 receptors. WO 2009/056625PCT/EP2008/064795 15 The
diseases WhicH"EQB%@Y@Q?&SQWWQSC{%’H\%5%0%33%%% d’iﬁ%etgbt Seei(r%v%srﬁ?});ﬁl%raorgcfrequently

characterized I5yhfiggressivel s RIepR#SKHHIGHE 1, TREisSvBIdelerRRB CRHIRIBALBRARYE over the
course oftine;sastaasitedibiosavertyimcesdsesandseandtignisordgrpossienwieargeizrsifegdeh other or
other conditions aayiappeaddihadditoniedhpsareipivriseady exisiorphpaompbuacts according to
the invention cap e LSESLmUGAL AR DHBIRLER OLRIGRS UM PR aNA i Talbinelemarhich are
connected with L e d|§ordeﬁs of thce tcentrﬁll nervous system ﬁ}ndrslg &%Fté%ln?@l éhe abovementioned
conditions. Thecse@réri}ﬁn%?nsqﬁrﬁ)ﬁ’tg?ng gr?alory%altfunc 1ons ir%’luéeé, for example, a disturbed relationship
to benzodiazepines; LSD; cannabinoids; psychomotor stimulants such as 3,4-
20 methylenedioxy-N-methylamphetamine (ecstasy); amphetamine and amphetamine-
like substances such as methylphenidate; and other stimulants including caffeine.
Addictive substances which come particularly into consideration are opioids, cocaine,

amphetamine or amphetamine-like substances, nicotine and alcohol.

With regard to the treatment of addiction diseases, particular preference is given to

25 those compounds according to the invention of the formula | which themselves do not
possess any psychotropic effect. This can also be observed in a test using rats,
which, after having been administered compounds which can be used in accordance
with the invention, reduce their self administration of psychotropic substances, for
example cocaine.

30  According to another aspect of the present invention, the compounds according to the
invention are suitable for treating disorders whose causes can at least partially be
attributed fo an anomalous activity of dopamine Ds receptors.

According to another aspect of the present invention, the treatment is directed, in
particular, toward those disorders which can be influenced, within the sense of an

35 expedient medicinal treatment, by the binding of preferably exogeneously
administered binding partners (ligands) to dopamine Ds receptors.



10reality, lack of insight and ability to meet customary social norms or the demands made by life,
changes in temperament, changes in individual drives, such as hunger, sleep, thirst, etc., and in mood,
disturbances in the ability to observe and combine, changes in personality, in Barticular emotional
lability, haIIué’?’r%%fwﬁ@?@gﬁ-disturbances, distractednesg, ambivalence, aéﬁm, bRIpPELTTEIization and
false 15perceptions, delusional ideas, chanting speech, T’ack of synkinesia, short-step gait, flexed
posture of trunk and limbs, tremor, poverty of facial expression, monotonous speech, depressions,
apathy, impedet'estsorassiyigcasasileniesswithn St erT8nednds SRS b AR 2ffervous
agitation, stamifnerieg) gobabpledbi papicotkstivb alevelopwitht rdwaidk st ptove dessibediation with
dependency, manifarns29syRerenehistriasobrreiaiion ans cerdosiony dysphedandyskinetic
syndromes and.[ic fiSRLARLS RIUERASENUINHA A e e GllefadRs!ad Puppls s-syndrome,

vertigo syn romggmsuncg S geuwc%r%%o |t|oxri1§I, rotational and oscillatory vertigo, melancholia,
hysteria, hypociawon inand the fike. Withi e meaning of the invention, a treatment also includes a

preventive treaiment a5(propylanis), npartiular as relapse prophylas or.hase proghylaxi, as wel
as the treatment of acute or chronic s@ns, S ,mp%oms and/or malfunc |ons.a1t er%rea ment can be

orientated symSi@ifetitaRlP as 30 ek AIRFHEGR the it Bre SSiit or SyiB O §ise1E5r 196 Bffected over a
short period, beorEhroguersthe mrdlimadiedlar terebevatmnaeemapeditinenthestor example
within the contexdref, aympistenangethenapytisoSugrisinglys hiahieraiditewelsd nexeessipfid 000 ng/g,
in particulgs in ex0essQL3IANLRAIGLdeisTIREN dBrAlSaR AL YR triBP1RE AGhifved when
administering the gompaungs, gl (e nyention, TS, campayids aline igsent inyeation show a
better bloavallabﬁty. . ererore the cor%po_un s according to the invention are preferentially suitable
for 35treating RS AU 6 crE) RERTL S yRRBRTSIM RIS, o RV g SHEERUES WO
2009/056625PCTEE2 0080 RIL 116 Bistrders meligeidadidturballisiatangss disturbances and
somatoform distgcbdisiceisaanek psigtiaosemeandyimbpaititd aaufent dapfiegsailizajpmendfase bipolar
disorder. Bgcayse-apiial, bighsrelgctviy, wibhirgasskirihrRBregentRk shereprapgLgws | according to
the invention a%%ﬁop@s‘t'@@ {anu%ﬂgq%ﬂ&%@%?ﬁ&/@ﬁ@%&aE expression, monctonous

speech, depressions, apathy, impeded spontaneily and decisiveness, impoverished

association ability, anxiety, nervous agitation, stammering, social phobia, panic

disturbances, withdrawal symptoms in association with dependency, maniform

20 syndromes, states of excitation and confusion, dysphoria, dyskinetic syndromes and

tic disorders, such as Huntington’ s chorea and Gilles-de-la-Tourette's syndrome,

vertigo syndromes such as peripheral positional, rotational and oscillatory vertigo,

melancholia, hysteria, hypochandria and the like.

Within the meaning of the invention, a treatment also includes a preventive treatment
25  (prophylaxis), in parficular as relapse prophylaxis or phase prophylaxis, as well as the

treatment of acute or chronic signs, symptoms and/or malfunctions. The treatment

can be orientated symptomatically, as for example for the suppression of sympioms.

[t can be effected over a short period, be orientated over the medium term or canbe a

long-term treatment, as for example within the context of a maintenance therapy.

30 Surprisingly, high brain levels in excess of 1000 ng/g, in particular in excess of 3000
ng/g (determinead in rats as the value Cmax) can be achieved when administering the
compounds of the invention. Thus, the compounds of the present invention show a
better bioavailabilty.

Therefore the compounds according to the invention are preferentially suitable for
35 treating diseases of the central nervous system, in particular for freating affective



5function, in particular disturbances of kidney function which are caused by diabetes (see WO
00/67847) and, especially, diabetic nephropathy. In addition, compounds of the present invention may
possess other pharmacological and /or toxicological properties that render them especially suitable for
developmen%& ﬁﬂapﬁ‘f&’cseuticals. As an example, compé)unds of formulaﬁ%%@ﬁ%&g Hfgﬁl)ﬁffinity for
10the HERG receptor could be expected to have a reduced likelihood of inducing QT- prolongation
(regarded as a one predictor of risk of causing cardiac arrythmia. (For a discussion of QT-prolongation

see for exampldisQreSsy1UEe YA distuhencesnaliess EuRE 983 A BEAMA AR AR Sted therein: a
H ERG assay isrebpapsbpeielyangditaisidifuden GERIONIFRorietringsigesl bisioidt dgsiasamburg,
Germany). 15Within the context of the treatment, the use according to the invention of the described
compounds invidéressa widgtieddhidh skisahatheid] asgeffetctive Qaaetiptof, Srecomperedsompounds, as a
rule formulateddgcagnegdaneeinvishtiphaimaceudialantbivetatingaisniacticesisfatiméyistered to the
individual tp beqreated, Praferabl AmaaHial INRAEFHIAERIWRER ReiBgusiedyais.rrimal or
domestic animal. W\R%trb lr,&gﬁggg a égea%rigﬁnt Jsin Llccrqteﬁr%%% which form it is to take place,
depends on th Shdividual ¢case nddis SB%Jectyto Medical assessment (diagnosis) which takes into
consideration signs, symptoms and/or malfunctions which are present, risks of developing
particular signs],[gsaanq% &m%ogqﬁg}jc’?rddrsn%ﬁf{é] ﬁ&lrg%esrf anc B%ﬁgrr?ggtg?g.s S gﬁﬁ% fe?%ﬁ%eng:argﬁor‘ﬂqg%? is effected
by means of sifgi/Br Rjrogigaiaregiss Akt hemsre et o pria'e S etrer B i mating, with
other active corfprhaTIRetUbctise SDATPORTR o AEIMMRIY BPap trivad Bavharmoy adinhuise of
preferablyt fromtiad ERGO 2D @O/ Gxpratedorefarabdyréred. lkidtio@tohigdkging Qddyweight in
the case of ora, agiigtiatiens ek RPAHRLL JorisRR Mk Ba@ Y afgipkia franerG: 1 to 100

markg of bodyiright R Ing a5l ARIRINSEl RPadimipietiatonalp stplietiia agaglinyal to be

treated. The invention also reldtes tc roduction of ph eutical compositions for treating an
individual, prefé‘r%ﬁ%f%’%ﬁgﬁﬁﬂglt%Ht?ﬁaﬂgﬁi‘&’ﬁﬁgrtgeﬁ%%3?%%9?85%%0%{)%%{%%!?%%Yg ! egs[%ic animal.
Thus, the comgEunEFMHOY Fassugeaeriiiafeatn thamhieoPBRafMAceutical compositions which
comprise a pharmaceutically 35acceptable excipient together with at least one compound according to

the inventlén aN¥iiihiBrcapised stiite emareabtile eshAssartiRg FHesdvemisHidis can, for WO
2009/056625P GFERE0GS/HEATES [V @xemapie: thedatintisstetbddorallgfestaiyuanitsdeonsally,

subcutaneouslyyripisay enapsindatrRMBUsSEUaHLRIdAaBasaiYnExampies Ol stoldbie parmaceutical
formulations aree%g.léﬁaﬂa%%%m%[ formmarab-as BANERERBIBNYES fabists (lermaigyar film tablets),
lozenges, SaChgqtéc’m%naa(i, ﬁtgérticuiar a human being, productive animal or domestic animal. Whether
20  such a treatment is indicated, and in which form it is to take place, depends on the
individual case and is subject to medical assessment (diagnosis) which takes into
consideration signs, symptoms and/or malfunctions which are present, the risks of
developing particular signs, symptoms and/or malfunctions, and other factors.

As a rule, the treatment is effected by means of single or repeated daily

25  administration, where appropriate together, or alternating, with other active
compounds or active compound-containing preparations such that a daily dose of
preferably from about 0.01 to 1000 mg/kg, more preferably from 0.1 to 1000 mg/kg of
bodyweight in the case of oral administration, or of from about 0.01 to 100 mg/kg,
more preferably from 0.1 fo 100 mg/kg of bodyweight in the case of parenteral

30  administration, is supplied to an individual to be treated.

The invention also relates to the production of pharmaceutiéal compositions for
treating an individual, preferably a mammal and in particular a human being, a farm
animal or a domestic animal. Thus, the compounds are customarily administered in
the form of pharmaceutical compositions which comprise a pharmaceutically

35 acceptable excipient together with at least one compound according to the invention
and, where appropriate, other active compounds. These compositions can, for



5sugar-coated tablets, capsules such as hard gelatin capsules and soft gelatin capsules; suppositories
or vaginal medicinal forms; semisolid medicinal forms such as ointments, creams, hydrogels, pastes or

plasters; and also liquid medicinal forms such as solutions, emulsions (inpgﬂgiyzl(%ré}ag;%-swater
emulsions), &gﬁ%‘ﬁ’ gHé%such as lotions, injection preparations and infusion preparations, and

eyedrops and eardrops. 10Implanted release devices can also be used for administering inhibitors
according to the invention. In addition, it is also possible to use liposomes or microspheres. When
producing the GSAPISitRsRITRIEieHhBATUs s elYarRyTo arRaliy SHRGHAN U ally mixed or diluted
with an excipieintr&eoipientsntambecglet oséntiataiRpy: liquid materials which serve as vehicles,
carriers or medium for the active compound. 15Suitable excipients are listed in the specialist medicinal
monographs. |fsdditienotheithimotativasectinat ierprisd pisain ackdimeadiving Septatsieceadiers or
customary auxpigu&dbgtanass, sueiicam glidieniay Wettingasie hissrermiisifyiegsacatbsetspending agents;
preservatives; aptioxidanis.aniritaptsichelating Agenisarating asxiiariest ganision stabilizers; film
formers, gel folthers ol MASKAA ago0is: PRicRALIGENIT. (Rl Afwelingoloissplueats:
solubilizers; neu?Pal'lszg aaen%s; iffusiort accelerators; pigments; g ateJnarX, ammonium cgmpounds;
refatting and oVEMAGING SENE; 'Péi%%%l?eﬁﬁ%%%ﬂﬁﬂgﬁgts?@é’%ﬁ% ons: _é?h’?:%n%"&%ﬁ%}&uves;
spreading auxikarielitiormifzeisiosteiipreicalassHdRory BaeesiYanmRt SHPRRBFELS SHEM 2% binders,
fillers, glidants,islisintcigraniengresatitigss prdpeilsits;pdepirg tigenesdapyadifiessatidieReiters; 25waxes;
plasticizey andridhitadainsad Oilsvibeipemubtiondndbisisegardrinleasgthamispe ciedisivkipwledge as
described, for gﬁ%ﬁﬂ%ﬁﬁ%.F!ﬁ%&giE'n?ﬁ’s%%ﬁ%%é%%aé‘@%%@f%o%n%@%m&&&%@.et'k und

angrenzende lete [Encyclopedia of auxiliary substances for pharmacy, cosmetics and related

feld), 4th ecitgy Aulearier. 6CV Egrs AN Verlag, 199530 olauing sxgmples serve to

explai_n the invention wit imiting It, The com 0¥n s were, either ¢ a{. cterrlnzie ia rlmirotI n-NMR in
cl6-d|methylsu%'ia&ydp'éggh%fj(’)!fg‘?g%w 3%6’6?@%& oF SO0 éKPI\% TRstdment férurkéq}j VANCE), or
by mass spectrORiats)s Y&t aR pcrforaRig ot JaPIES IS RIYTALYT JradeiediPBRd Rtaterial ,
(electrospray-ionisation (ESI) mode), or melting point. WO 2009/056625PCTIEP2008/064795 18 The
magnetic HucleBrifedlsraainieaiserr dr isd Pt arediaiel madictertieerairnbst thitdig elfressed in
parts per milliofofpa)iof earetativeriscad afihecstifedimtheplad! M MRISScutAYRIOCTRTIE SPEHEY to the
number of hydrogematesien adgriiswiarfemeticraiigperintrginciacuiespbhdingtgencd the shift, as
regards mU'tip('j&?#&éei%a‘ﬂ%e%%@méﬁmﬁm(ﬁ}aH@%ﬂés@sg@gg%ngﬁ-bog%@mﬁanmpaq@lggplet (d br),
triplet (t), broa stabilizers; film formers; gel formers; odor masking agents; taste corrigents; resin;
20 hydrocolioids; solvents; solubilizers; neutralizing agents; diffusion accelerators;
pigments; quaternary ammonium compounds; refatting and overfatting agents; raw
materials for ointments, creams or oils; silicone derivatives; spreading auxiliaries;
stabilizers; sterilants; suppository bases; tablet auxiiiaries, such as binders, fillers,
glidants, disintegrants or coatings; propellants; drying agents; opacifiers; thickeners;
25  waxes; plasticizers and white mineral oils. A formulation in this regard is based on
specialist knowledge as described, for example, in Fiedler, H.P., Lexikon der
Hilfsstoffe fir Pharmazie, Kosmetik und angrenzende Gebiete [Encyclopedia of
auxiliary substances for pharmacy, cosmetics and related fields], 4™ edition,
Aulendorf: ECV-Editio-Kantor-Verlag, 1996.

30  The following examples serve fo explain the invention without limiting it.

The compounds were either characterized via proton-NMR in de-dimethylsulfoxid or d-
chloroform on a 400 MHz or 500 MHz NMR instrument (Bruker AVANCE]}, or by mass
spectrometry, generally recorded via HPLC-MS in a fast gradient on C18-material
(electrospray-ionisation (ESI) mode), or melting point.



triplet (t br.), quartet (), quintet (quint.) and multiplet (m). Preparation Examples: |. Preparation of
intermediate compounds Il Preparation Example 1: 3,5-Bis-trimethylsilanyloxy-[1,2,4]triazine .110N 10
1.7 mL of trimethylchlorosilane (13.27 mmol) were added with stirring to a mixture of 15 g (133 mmol)
of 2H-[1,2,4]ﬁ‘i927i %% ione and 74.7 mL of hexametmlldisilazane (358Prﬁm%1})z.w(éﬁﬁ?%ture was
stirred for 2 h under reflux, and excess of reagents removed in high vacuo. The forming white solid
was directly used in the next step. 151H4NMR (DMSO-ds, 400 MHz): 8 [ppm] 7,35 (s, 1H), -0.05 (s,
18H). Preparatiois &xanpie puoepl erors s apacsAl-propelfirs ANER isTaidn e FRNIG! Fyilg g of
3,5-Bis-trimethydsitanidessd[ih, Ratlerizeind @6 (ppmp|verealive ahpadb fhesoifiLinfrdichibidBthane
followed by addigiireh kb fegp@hishtomond-abiors-budane (8fcatminalpatid. 2B gietdodine (0.858
mmol). The reagtion, MiXtirgwas. SHEet{ae 27 RALrROT IRAIRELatgIThENs RRRAafimethanol were

added and_the mixture was stirred for an additional 10 minutes. Th vents yere & ggorated under
reduced p%ss&f%gz%rj%c&’ t)h§r(r)ea§ {Tgl\{?\? 3 635 tiﬁgiﬁ%ﬁ%éé bé%% cﬁ?HP&?ﬁ@ﬂH&neg éYnﬁ)Wa%er. The aqueous

phase was extiRled v A WA MOIBIM BHITRE I @mbined organic lay- 25 ers were

washed with 10% aqueous sodium bicarbonate solution and saturated aqueous sodium chloride
solution, dried GVEREBERIAEIMIBIES: filtered, and the organic phase was evaporated under reduced
pressure. The thus obtained crude product was WO 20(19/056625PCT/EP2008/064795 19 purified
via silica gel chdHRABGIIRA SBiecremRAHatRlimethanol 0-10% to yield 13.4 g of the desired

product. ESI-MS:204.1 [M+H]* o . o
Preparation Example 1. 3,5-Bis-trimethylsilanyloxy-[1,2,4liriazine

\ i.O ,N Ouei”
LYK
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10

1.7 mL of trimethylchlorosilane (13.27 mmol) were added with stirring to a mixture of
15 g (133 mmol) of 2H-[1,2 4]triazine-3,5-dione and 74.7 mL of hexamethyidisilazane
(358 mmol). The mixture was stirred for 2 h under reflux, and excess of reagents re-
moved in high vacuo. The forming white solid was directly used in the next step.

15 'H-NMR (DMSO-ds, 400 MHz): 8 [ppm] 7.35 (s, 1H), -0.05 (s, 18M).

Preparation example 2: 2-(4-Chloro-butyl)-2H-{1 ,2,4}triazine—3,5-dione

O
HN/LLN/‘\/‘\/CF

o)\¢'Iv

22.1 g of 3,5-Bis-trimethylsilanyloxy-[1,2,4]triazine (86 mmol) were dissolved in 150
mL of dichloroethane followed by addition of 14.7 g of 1-bromo-4-chioro-butane (86
20  mmol) and 0.218 g of iodine (0.858 mmol). The reaction mixture was stirred for 25 h at
room temperature. Then, 300 mL of methanol were added and the mixture was stirred
for an additional 10 minutes. The solvents were evaporated under reduced pressure
and the residue was partitioned between dichloromethane and water. The aqueous
phase was extracted several times with dichloromethane. The combined organic lay-
25  ers were washed with 10% agqueous sodium bicarbonate solution and saturated
aqueous sodium chloride solution, dried over sodium sulfate, filtered, and the organic
phase was evaporated under reduced pressure. The thus obtained crude product was



1H-NMR (CDC13, 400 MHz): 8 [ppm] 9.7 (s, broad, 1H), 7.4 (s, 1H), 4.0 (m, 2H), 3.6 5(m, 2H), 1.95
(m, 2H), 1.85 (m, 2H). Preparation example 3: 2-(4-Chloro-butyl)-6-methyl-2H-[1,2,4]triazine-3,5-dione
0 RN N O CH3 2-(4-Chloro-butyl)-6-methyl-2H-{1,2,4]triazine-3,5-dione were synthesized as
described fo?“fﬂé@f‘?ﬁ%@s of 2-(4-Ch|oro-butyl)-2H-[1,12941triazine-3,5-digﬁg"§ aftifget 6from
6-methyl-2H-[1,2,4]triazine-3,5-dione which was converted into
6-methy1-3,5-bistrimethylsilanyloxy-[1,2,41triazine by the method described in working example 1 and
thereafter reaciffIYIe-HilsA@RlCCMBIBASIRRNE Liked AFR TMFSIRISSaRNIS 2 OEsiemigd D 18.1
[M+H]+ 1L M NNR OB8, 400MHZ): 8 [ppm] 9.7 (s, broad, 1H), 3.95 (m, 2H), 3.6 (m, 2H),
152.25 (s, 3H), 1.9 (m, 2H), 1.8 (m, 2H). ll.Preparation of the compounds | Example 1

2-{4-[4-(2-tert- BBy UB-trifluG@hietiyHyyrimidin-4-y1)-piperazin-1-y11-buty1)-2H[1,2,4]triazine-3,5-dion
e hydrochloride 2013.4 g of 2-(4-chloro-butyl)-2H-[1,2,4]triazine-3,5-dione (65.8 mmol) and 18.97 g of
2- tert-buty1-4-pipektiz GRS -Gy iftramoiretiny)-HYrimidiord (6518 Arrisl)Werd.8igsol2ed iHei00 mL of
dimethylfognamigde+A\ftesadditorn, of &8(& gef sodium bromide (329 mmol) and 115 mL of
N,N-diisopropylethylamine (658 mmol), the reaction was stirred for 48 h at room temperature. Then the

solvent was remyges sl eksReuce onessitR a6 the Rbohiaingd, regiduanyasdriisated with 400 mL of
ethyl acetate and the obtained solution was filtered. The filtrate was evaporated to dryness and the

remaining oily residu&was treated with 100 mL of diethyl ether, filtered and the filtrate was again
evaporated WO 21109/056625PCT/ER3008/064795 20 to dryness. The crude product was purified
three times via siith ge hft romatography (ethyl acetate - methanol 0-100%; dichloromethane -
methanol 0-5%; dighlorogpethane - methanol 0-2%) to yield the free base of the title compound. This
product was trasferrgd into its hydrochloride salt via treatment with HCl/diethyl ether (yield

CH

3

2-(4-Chloro-butyl)-6-methyl-2H-[1,2,4]triazine-3,5-dione were synthesized as de-
scribed for the synthesis of 2-(4-Chioro-butyl}-2H-{1,2 4]triazine-3,5-dione starting

10  from 6-methyl-2H-[1,2,4]triazine-3,5-dione which was converted into 6-methyl-3,5-bis-
trimethylsitanytoxy-[1,2,4}friazine by the method described in working example 1 and
thereafter reacted with 1-bromo-4-chloro-butane according to working example 2.

ESI-MS: 218.1 [M+H}+

1H-NMR (CDCls, 400 MHz): § [ppm] 9.7 (s, broad, 1H), 3.95 {m, 2H), 3.6 (m, 2H),
15  2.25 (s, 3H), 1.9 (m, 2H), 1.8 (m, 2H).

H. Preparation of the compounds |

Example 1

2-{4-[4-(2-tert-Butyl-6-trifluoromethyl-pyrimidin-4-yl}-piperazin-1-ylj-buty -2 H-
[1.2,4}triazine-3,5-dione hydrochloride

20  13.4 g of 2-(4-chloro-butyl)-2H-[1,2 4]iriazine-3,5-dione (65.8 mmol) and 18.97 g of 2-
tert-butyl-4-piperazin-1-yl-6-triflucromethyl-pyrimidine (65.8 mmol) were dissolved in
400 mL of dimethytformamide. After addition of 33.9 g of sodium bromide (329 mmol)
and 115 mL of N,N-diisopropylethylamine {658 mmol), the reaction was stirred for 48 h
at room temperature. Then the solvent was removed under reduced pressure and the

25 obtained residue was trituated with 400 mL of ethyl acetate and the obtained solution
was filtered. The filtrate was evaporated to dryness and the remaining oily residue
was treated with 100 mL of diethyl ether, filtered and the fiitrate was again evaporated



52.560). ESI-MS:456.3 [M+H] 11-1-NMR (DMSO-c16, 400 Hz): 8 [ppm] 12.15 (s, broad, 1H), 11.7 (s,
broad, 1H), 7.45 (s, 1H), 7.2 (s, 1H), 4.65 (m, broad, 2H), 3.85 (m, 2H), 3.45-3.65 (m, 4H), 3.0-3.15 (m,
4H), 1.8 (m, 2H), 1.7 (m, 2H), 1.3 (s, 9H). 10 Example 2
2-{444-(2-tert*BIPBGHMuoromethyl-pyrimidin-4-y1)-piperazin-1-y1]-buty 1§ 2 ¥ 4ftfia2ine-3,5-dione
hydrochloride 2-{4-[4-(2-tert-Buty1-6-difluoromethyl-pyfimidin-4-y1)-piperazin-1-yl]-buty1)-2H-
[1,2,4]triazine-3,5-dione hydrochloride was prepared from 2-(4-chloro-butyl)-2H- 15

[1,2,4]triazine- 05 1etiRRes-aihe Srusie- g BaseraFincfy esclinnas id Bl PRISHATEHREBY Analogy to the
process descriletyireestataplerietisingt B-tAéthytiphioalidatesas sowetitais (-91%; 4B8BIrfM+H]*

11-1-NMR (DM#&hal6e 400\Ernpmbd 2oliada, theaas, dddh & thésitreashpbbind 7roifssrdaddd), 7.0 (s,

1H), 6.75 (t, 1%8%%5%’?&%96%?0@? d?ﬂ%éﬁoﬁgygaéj a(%a‘hlﬂ‘)mg'v?ﬁl(tsl’-lemle £ ?ield
2-{4-[4-(2- g % 1 6 -propyl-pyrimidin-4-y1)-piperazin-1-y1]-buty1)-2H-[1,2, ]trlazmeS 5-dione

2-{4-[4-(2- y 6 -propyl-pyrimidin-4-y1)-piperazin-111]-buty1)-2H-[1,2,4]triazine- 253,5-dione was

prepared from é gloro -b é%l)jw EAZ ,4]triazine-3,5-dione and 2-tert-
butyl-4-piperaZi y1 -6-propylpyrimidine by analogy to the process described in example 1.

505 (m 40, %&”&@%@ (VS émg ool 4211 %L%gé”#*éﬁ*%i% ?é”* “H") o5 1
3H). WO 20099@5%@ Bésr/Ebobb M@M@@dzi*ﬁx% f@142H), 345355 (m 4H)
), 1.8 (m, 2H), 1.7 {m, 2H), 1.3 (s, OH).

16 Example 2

2-{4-{4-(2-tert-Butyl-6-difluoromethyl-pyrimidin-4-yl)-piperazin-1-yi]-butyl}-2H-
[1,2,4]friazine-3,5-dione hydrochloride

2-{4-[4-(2-tert-Butyl-6-difluoromethyi-pyrimidin-4-yi)-piperazin-1-yi}-butyl}-2H-
[1,2,4)triazine-3,5-dione hydrochloride was prepared from 2-(4-chloro-butyl}-2H-

15  [1,2.47riazine-3,5-dione and 2-tert-butyl-4-piperazin-1-yi-6-difluoromethyl-pyrimidine
by analogy to the process described in example 1 using N-methyl-pyrrolidine as sol-
vent.

ESI-MS: 438.2 [M+H]*

H-NMR (DMSO-d¢, 400 Hz): 3 [ppm] 12.15 (s, broad, 1H), 9.6 (s, broad, 1H), 7.5 (s,
20 1H), 7.0 (s, 1H)}, 6.75 (t, 1H, CHF2), 3.0-4.7 (several m, 12H), 1.7 {m, 4H), 1.3 (s, 9H).

Example 3

2-{4-[4-(2-tert-Butyl-6-propyl-pyrimidin-4-yl)-piperazin-1-yl-buty}-2H-[1,2,4}triazine-
3,5-dione

2-{4-[4-(2-teri-Butyl-6-propyl-pyrimidin-4-yl)-piperazin-1-yll-butyl}-2H-[1,2,4]triazine-

25  3,5-dione was prepared from 2-{4-chioro-butyl)-2H-[1,2 4]triazine-3,5-dione and 2-{ert-
butyl-4-piperazin-1-yl-6-propylpyrimidine by analogy fo the process described in e-
xample 1.

ESI-MS: 430.3 [M+H]*

1H-NMR (CDCls, 400 Hz): § [ppm] 7.45 (s, 1H), 6.1 (s, 1H), 4.0 (m, 2H), 3.65 (m, 4H),
36 2.55 (m, 6H), 2.45 (m, 2H), 1.8 (m, 2H), 1.7 (m, 2H), 1.6 (m, 2H), 1.3 (s, 9H), 0.95 (1,
3H).



2-{4-[4-(2,6-Di-tert-butyl-pyrimidin-4-y1)-piperazin-1-y11-buty1}-2H-[1,2,4]triazine-3,5- dione
trifluoroacetate 2-{444-(2,6-di-tert-Butyl-pyrimidin-4-y1)-piperazin-1-y11-buty1)-2H-[1,2,4]triazine-3,5-
5dione was prepared from 2-(4-chloro-butyl)-2H41,2,4]triazine-3,5-dione and 2.6-di-tert-
buty1-4-pipe@%&ﬁ?—“ff%ﬁ?ﬁmidine by analogy to the procgss described in & %W%mig.mfﬁjé%
trifluoroacetate salt was obtained after lyophilization of material obtained from HPLC purification run
with 0.1% trifluoroacetic acid. ESI-MS:444.4 [M+1-1]+ 1011-i-NMR (DMSO-de, 400 Hz): 8 [ppm] 12.15
(s, broad, 1H),Bxameleftoad, 1H), 7.5 (s, 1H), 6.6 (s, 1H), 4.6 (m, 2H), 3.9 (m, 2H), 3.3-3.7 (m, 2H),
3.1-3.3 (several m, 4H), 3.05 (m, 2H), 1.7 (m, 4H), 1.3 (s, 9H), 1.25 (s, 91I—‘|él Example 5
2-{444-(2-tert-Bufy 62 Elbtstipbymmiamidin-g vi-sipersihl i euvityd bl P eaitsife 153,5-dione
2-{444-(2-tert-Butyd 6fogotebetaiepyrimid in-411)-piperazi n-1-ylkb uty1)-2H-[1,2,4]tri azi ne3 ,5-d lone
was prepared from 2-(4-chloro-butyl)-2H-[1,2,4]triazine-3,5-dione and
“2-tertbuty1-4-piEriia:G-gilieB-Braidipytipininmidinerisyeaimaioglhotyle prijce ddirihzingiBéd in example 1.
20ESI-MSg424od b prMMRIGR SI3. MR PR 7238 k)3 6-dilseldn) 2OdRer2H), 3.65
(m, 4H), 3.4 (%Lﬂghllﬂlp&é&ﬁa(ﬂw VAR o7 Hheidy (8 4 DroR QM debed B ERartbid, 1.8 (M, 2H), 1.6
X

(m, 2H), 1.35 ( ample . i . ,

252-{4-[4-(2-ter: aft?w%? rﬁ%aot?o%%’éfﬁ?ﬁ-@’b?ﬁ'ﬁ%‘?na- Ry e R By TR B e am-
[1,2,41triazine-3TH- Qb sRIAD &N Va 1o earelt P14 6-trifl uoromethyl-pyri mid
in-4-y1)-piperazin-1-yl]-buty1)-6-methyl-2 H[1,2,4]triazine-3,5-d lone hydrochloride was prepared from
2-(4-chIoro-but??jﬁ'—%hethyli '-Arl{,“éﬁﬁFiazine-B ,5-d ione and 2-tert-butyl-4-piperazin-1-y1-6-trifl
uoromethyl- 30pyrimidine by analogy to the process described in example 1. WO

2009/056K0 5P IS RITRATAIBHES IR oD H b ije: 070ad. TH), 75 (s

1H), 6.6 (s, 1H), 4.6 (m, 2H), 3.9 (m, 2H), 3.3-3.7 (m, 2H), 3.1-3.3 (several m, 4H),
3.05 (m, 2H), 1.7 (m, 4H), 1.3 (s, 9H), 1.25 (s, 9H).

Example 5

2-{4-[4-(2-tert-Butyl-8-cyclobutyl-pyrimidin-4-yl)-piperazin-1-yl}-butyl}-2H-[ 1,2, 4]triazine-
15  3,5-dione

2-{4-[4-(2-tert-Butyl-6-cyciobutyl-pyrimidin-4-yl}-piperazin-1-yl}-buty[}-2H-[1,2,4]triazine-
3,5-dione was prepared from 2-(4-chloro-butyl)-2H-[1,2 4ltriazine-3,5-dione and 2-tert-
butyl-4-piperazin-1-yi-6-cyclobutylpyrimidine by analogy to the process described in
example 1.

20  ESMS: 442.3 [M+H]

1H-NMR (CDCl, 400 Hz): & [ppm] 7.35 (s, 1H), 6.1 (s, 1H), 4.0 (m, 2H), 3.65 (m, 4H),
3.4 (m, 1H), 2.55 (m, 4H), 2.45 (m, 2H), 2.3 (m, 4H), 2.0 (m, 1H), 1.9 (m, 1H), 1.8 (m,
2H), 1.6 (m, 2H), 1.35 (s, 9H).

Example 6

25  2-{4-[4-(2-tert-Butyl-6-trifluoromethyl-pyrimidin-4-yl)-piperazin-1-yil-butyf}-6-methyl-2iH-
[1,2,4]triazine-3,5-dione hydrochioride

2-{4-[4-(2-tert-Butyl-6-trifluoromethyl-pyrimidin-4-yl}-piperazin-1-yl}-butyl}-6-methyl-2H-
[1,2,4]triazine-3,5-dione hydrochloride was prepared from 2-{(4-chloro-butyl)-6-methyl-
2H-[1,2,4}triazine-3,5-dione and 2-tert-butyl-4-piperazin-1-yl-6-trifluoromethyl-

30 pyrimidine by analogy to the process described in example 1.



2-{444-(2-tert-Buty1-6-propyl-pyrimidin-4-y1)-piperazin-1-y1]-buty1)-6-methyl-2H[1,2,4]triazine-3,5-dio
ne hydrochloride 52-{444-(2-tert-Buty1-6-propyl-pyrimidin-4-y1)-piperazin-1-A-buty1}-6-methyl-2H-
[1,2,4]triazine-3,5-dione hydrochloride was prepared from 2-(4-chloro-buty1)-6-methy1-
2H-[1,2,4]tria? et 8iéRe and 2-tert-butyl-4-piperazin: -y1-6-propyl-pyr¥’ Hﬁ‘}?wg{‘ﬁgfﬁgy to the
process described in example 1. ESI-MS:444.3 [M+H]r% 1H-NMR (DMSO-ds, 400 Hz): 5 [ppm] 7.1 (s,
1H), 5.0 (s, broad, 1H), 4.45 (s, broad, 1H), 3.7-3.9 (m, 6H), 3.6 (m, 2H), 3.1 (m, 4H), 2.8 (m, 2H), 2.1
(s, 3H), 1.8 (m B 7 (m, AR BMTR] 9H), 0.95 (t, 3H). Example 8
2-{444-(2-tert-Buty1-6-trifluoromethyl-pyrimidin-4-y1)-piperazin-1-y1]-buty1}-4-methyl-2H-
15[1,2,4]triazinEX@BRdhe 36 mg of sodium hydride were treated with n-pentane, decanted and 5 mL
of N,Ndimethylformamide (DMF) were added dropwise. The solution was cooled to 0-5C and a
solution of 2-{4244(Pt1&rtasulptyBEtRfRIETHIIOAMInRRAIEZ{ | iberd-metm-2H-
buty1}-2H-0,2,41,2jéltizei3: 5 didiend gdocttiande (0,407 mmol) in 5 mL of DMF was 20slowly added.
After 2 h, 0.058 g iodomethane (0.407 mmol) were added, the reaction was stirred for 16 h at room
temperatute angH{25410-ofdcBuydppyersidwliradddehiddreziedelibhuydistaviafigiatied to dryness, the
residue dissolvedhingiiyhacetaie faeyine Qeagiclay erapariietore yamtigre L satutayed aqueous

sodium chlorid Tole ic | i . e the solvert
2 e SR AR i e

raphy via silic |
dichlorometharfé® &%E?n*ﬁ%ﬁ’iﬂ%/%saé’% ﬁ'ga?w%f?é?\g)ﬁfg%grative reversed phase HPLC yielded 0.02 g of

the title compound. ESI-MS:470,3 [M+H] 301Il.Examples of galenic administration forms A)Tablets

WO 2009/056628P¥EP200%0b

10 TH-NMR (DMSO-ds, 400 Hz): & [ppm] 7.1 (s, 1H), 5.0 (s, broad, 1H), 4.45 (s, broad,
1H), 3.7-3.9 (m, 6H), 3.8 (m, 2H), 3.1 (m, 4H), 2.8 (m, 2H), 2.1 (s, 3H), 1.8 (m, 2H}, 1.7
(m, 4H), 1.4 (s, 9H), 0.95 (t, 3H).

Example 8

2~{4;{4-(2~teﬂ-ButyE~6—triﬂuoromethyl-pyrimidin—4-y1)—piperazin—1 -yi-butyl-4-methyl-2H-
15  [1,2,4]triazine-3,5-dione

36 mg of sodium hydride were treated with n-pentane, decanted and 5 mL of N,N-
dimethyiformamide (DMF) were added dropwise. The solution was cooled to 0-5°C
and a solution of 2-{4-[4-(2-tert-butyl-6-trifluoromethyl-pyrimidin-4-yl)-piperazin-1-yl}-
butyl}-2H-{1,2, 4]triazine-3,5-dione hydrochloride (0,407 mmol} in 5 mL of DMF was

20 slowly added. After 2 h, 0.058 g iodomethane (0.407 mmol} were added, the reaction
was stirred for 16 h at room temperature and 25 ml of ice water were slowly added.
The reaction was evaporated to dryness, the residue dissolved in ethyi acetate and
the organic layer washed several times with saturated aqueous sodium chloride solu-
tion. The organic layer was dried over sodium sulphate, filtered and the solvent

25 evaporated. Chromatography via silica gel chromatography (Chromabond NP, di-
chloromethane-methane 0-10% as eluent) and preparative reversed phase HPLC
yielded 0.02 g of the title compound.

ESI-MS: 470.3 [M+H]*

30 L Examples of géienic administration forms

A) Tablets



23 Tablets of the following composition are pressed on a tablet press in the customary manner: 40
mg 120 mg 13.5 mg 45 mg 2.25 mg dispersion) 6.75 mg of substance from Example 1 of corn starch
of gelatin of lactose of Aerosil(r) (chemically pure silicic acid in subm crosco;f)_icall fine of potato starch

(as a 6% padtd 24BNt gar-coated tablets 20 mg of substance from ExamplEE BH M6 core

composition 70 mg of saccharification composition The Core composition consists of 9 parts of corn

starch, 3 parts of lactose and 1 part 150f 60:40 vinylpyrrolidone/vinyl acetate copo%mer. The

saccharification comptitiih ¥dheiioning sare Tt eRerases sarts@hiebrrestdfciie2 parts of

calcium carbonate and.$tpasrpfritatoeThe sugar-coated tablets which had been prepared in this way
are subsequently provided with a gastric juice-resistant coating. IV.Biological investigations
201.Receptor binding gtuidigs: The sulbsstantedrorbextesél was either dissolved in
methanol/Chremophortfr) (RASF Skat teeimethyl sulfoxide and then diluted with water to the desired
concentratipn. Th%s_glﬂ%anceo; betested was either dissolved in methanol/Chremophor(r)
25(BASFSE) orind rggt%l sulfo>(<)i (aec%lsdethen diluted with water to the desired

2.25 mg of Aerosil® (chemically pure silicic acid in submicroscopically fine
dispersion)
6.75 mg of potato starch (as a 6% paste)

10 B) Sugar-coated tablets

20 mg of substance from Example 1
60 mg of core composition
70 mg of saccharification composition

The core composition consists of 9 parts of corn starch, 3 parts of lactose and 1 part

15  of 60:40 vinylpyrrolidone/vinyl acetate copolymer. The saccharification composition
consists of 5 parts of cane sugar, 2 parts of corn starch, 2 parts of calcium carbonate
and 1 part of talc. The sugar-coated tablets which had been prepared in this way are
subsequently provided with a gastric juice-resistant coating.

v, Biological investigafions

20 1. Receptor binding studies:

The substance to be tested was sither dissolved in methanol/Chremophor®
(BASF SE) or in dimethyl sulfoxide and then diluted with water to the desired
concentration.

The substance to be tested was either dissolved in methancl/Chremophor®
25 (BASFSE) or in dimethyl suffoxide and then diluted with water to the desired
concentration.

a) Dopamine Ds receptor:

The assay mixture (0.250 ml) was composed of membranes derived from ~ 10%
MEK-293 celis possessing stably expressed human dopamine Ds receplors,

30 0.1 nM ['#51}Hodosulpride and incubation buffer (tofal binding) or, in addition,
test substance (inhibition curve) or 1uM spiperone (nonspecific binding}. Each
assay mixiure was run in triplicate.



concentration. a)Dopamine D3 receptor: The assay mixture (0.250 ml) was composed of membranes
derived from - 106 HEK-293 cells possessing stably expressed human dopamine D3 receptors, 300.1
nM [1261]-iodosulpride and incubation buffer (total binding) or, in addition, test substance (inhibition

curve) or 1pNWEFREIE2Enonspecific binding). Each assay mixture was rdf I S¥EEa* o
2009/056625PCT/EP20081064795 24 The incubation Biiffer contained 50 mM tris, 120 mM NaCl, 5
mM KCI, 2 mM CacCl2, 2 mM MgCI2 and 0.1% bovine serum albumin, 10 pM quinolone and 0.1%
ascorbic acid (prepardtigriesHbaaay puffss eurinepRO 0 ste d '@ priNe Gith MEIKShYD®hamine D2L
receptor: The assay miix@ire2(hivhWylasacainipgids dd of ersemior attesriro - B0 G UHBI2931dells

possessing stably exprassag-Brynanridopaming: Bebnressntarse(lumgrseiou).and 2 0 mM [1261]
iodospiperone and incypatiep buffer (total binding) or, in addition, test substance (inhibition curve) or

1pM haloperidol (nonspecific 10binding). Each assay mixture was run in triplicate. The incubation
buffer contgineg 50 nﬂ% erkz&%% I, 5 mM KCI, 2 mM CaCl2, 2 mM MgCI2 and 0.1% bovine
serum albumin. The buffer was a('ijuste to pH 7.4 with HCI. c)Measurement and analysis: 15After

paving been ncudated:dl &3 AhAALTNHE RN EARREMUHERLIEER T eck By augh 2 ¥/natman

GF/B glass fiber filter under vacuum using a cell col| ctln%fdewce, The filters werg transferred to

scintillation viols usinﬁ%i?iﬁg???gﬁ"g'@?@}p SHPTRTRER LT LARATING S (PR P RS been added,
the samples were shaRERBRbOHE hoMr EribiedesriprseReigy Wadbation eylinté@i Bntngbea-Counter
(Packard, Tricarb 2000 ed@RE0GA) sThdanmm (rdlibsonery eorviatétdiveedgeh (0simgesistandard
quench sages and thepmegpmReleaginehiathedastiumenipiidainhibition curves were analyzed by
means of iterative nonlinear regression analysis using the Statistical Analysis System (SAS) which is

similar to the 25" LIGANDhpiparammdgscekegius Mo nserantRadbarscisthes&testsnthe

compounds according:tg-4ne, InyeRfiey, exaiit ve b, RO AINILES A, theDArecRRlAdiasiQP NV,

frequently < 50 nM, intg)ani(}uiarf rgM) and bind selectively to the D3 receptor. The results of
the binding tests are glvgn in 'I%E]e cJ.:.'BOK (Da): +++ < 10nM, ++ <50nM, + < 100nM K (D2L)/K (Da):

+++ > ++ > +>
50, {%O’ Iv}e%surement and analysis:

15 After having been incubated at 25°C for 60 minutes, the assay mixtures were
filtered through a Whatman GF/B glass fiber filter under vacuum using a cell
collecting device. The filters were transferred to scintillation viols using a filter
transfer system. After 4 ml of Ultima Gold® (Packard) have been added, the
samples were shaken for one hour and the radioactivity was then counted in a

20 Beta-Counter (Packard, Tricarb 2000 or 2200CA). The cpm values were con-
verted into dpm using a standard quench series and the program belonging to
the instrument.

The inhibition curves were analyzed by means of iterative nonlinear regression
analysis using the Statistical Analysis System (SAS) which is similar to the
25 “ LIGAND" program described by Munson and Rodbard.

In these tests, the compounds according to the invention exhibit very good af-
finities for the Da receptor (< 100 nM, frequently < 50 nM, in particular < 10 nM}
and bind selectively to the Ds receptor,

The results of the binding tests are given in Table 1.
30 Ki (D3); +++ < 10nM, ++ <50nM, + < 100nM

Ki (DaL)/Ki {Da): +++ > 50, ++ > 20, + > 10



WO 2009/056625PCT/EP2008/064795 25 Table 1: Example K (D3) (nM1 Selectivity vs. D2L* 1 +++
++ 2 +++ 3 +++ +++ 4+ ++ 5 4+ ++

10

15

20
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Table 1:
Example Ki (D3} fnM] Selectivity vs. D2l
1 +++ ++
2 A ++
3 4ot +++
4 +++ ++
5 +4 ++
6 +++ ++
7 4+ ++
* Ki(D2L)/Ki{ Ds)

Determination of the Congcentration of compounds in Plasma and Brain
Following Dosing of compounds in animals

Male Sprague-Dawley rats were used in this study (2 to 4 per experiment).
The animals were fasted overnight prior to dosing and throughout the duration
of the study but were permitted water ad libitum.

Each rat received a 10 mg/kg (5 mL/kg) dose orally by gavage. A10.5, 3and 8
hours after drug administration, three animals were put under deep anesthesia
using isofiurane and euthanized by bieeding (cardiac puncture) under deep
isoflurane anesthesia. EDTA blood samples and brain tissue will be collected
from each rat. Upon collection, the samples were promptly placed in an ice
bath, and within 2 hours after sample collection, the blood was centrifuged at
about 4°C. The resulting brain and plasma samplies were placed in clean glass
tubes and stored in a freezer until analysis.

The plasma samples were assayed for parent compound using appropriate
liquid chromatography — mass spectrometry procedures. The results for
compounds | are given in tables 2, and illustrate the high brain concentrations
attainable with the compounds of the invention.

Determination of the metabolic stability

The metabolic stability of the compounds of the invention was deiermined in
the following assay by analyzing the microsomal half-life. The test substances
are incubated in a concentration of 0.5 UM as follows:



6 +++ ++ 7 +++ ++ " Ki(D201Ki(D3) 2.Determination of the Concentration of compounds in Plasma
and Brain Following Dosing of compounds in animals 5Male Sprague-Dawley rats were used in this
study (2 to 4 per experiment). The animals were fasted overnight prior to dosing and throughout the
duration of tHEQIERSEXVere permitted water ad libitum, Each rat receivéd ¥ FHRIRY'TE mL/kg) dose
orally by gavage. At 0.5, 3 and 8 hours after drug admiﬁ%tration, three animals were put under deep
anesthesia 10using isoflurane and euthanized by bleeding (cardiac puncture) under deep isoflurane
anesthesia. EDTA bldbdl i9d rigstc bsiansrimmis igehpirbiogeies it iven BEcespatee) portollection, the
samples were prompiypipeessn @RS ceghdibrosid wiithit 2 $id prs st ems ahoplénselliectieythe blood was
centrifuged at about 4G iFhaideskdingieadn and plasmmsamplescusiaRiaaed By el@anglass 15tubes

and stored in a freezqt 6| Analysia, THAIANTR FADRISRAGTS Aseakesjarpaten campound using

appropriate liquid chrgmatography - mass spectrometry procedures, The results for compounds | are
given i taBles 2, and TLPEHS e B DI COR AT A HE SRR EITE i TR LR AERS of the
invention. 203.Deternit@ IR SRt aneR AsMegfiRdicne B AR G 4B IREBIeth &Yckiounds of the
invention was determihechiattigesfdiiowirgessarbyetnadyrilvgishintistosearanbalfdifies Five test

substances are incubgieiiitay cereant aliomaefiéhdpdtassiahovfzes\'Ompound depletion.
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0.5 pM &#=8psubstance is preincubated together with liver microsomes of various species (0.25 mg of
protein/1m1g ig Q;{OSMS%(_)Iassiungh%T h%%% t?erfer pH 7.4 in microtiter plates at 37C for 5 min. The
reaction'is Startec my ’a&’@f’ﬁﬁﬂﬁ rig %f mg7mL). Aliquots are taken after 0, 5, 10, 15,20 and 30 min,
and the reaction is stopped with the same volume of acetonitrile and cooled down. The remaining test
compound concentrations are bging determined by liquid chromajography - mass spectrometry
analysis. Intrinsic clearance vﬁ)@s arg~talculated using the elinfftnation rate constant of test compound
depletion. Claims 1. A 1,Z4-triaz-3%-dione ¢ und o formulal A is a saturated or
unsaturated hydrocarbon c@ﬁ?ﬁ; NCRailengt rbon afiyms, the hydrocarbon chain
being unsubstituted or substitute , 2 or 3 ethyl grotps; K1 is selected from the group consisting
of hydrogen, 0I-C3 alkyl and flugrinated Cy; alkyl; R2 is hydrogen, halogen, cyano, C1-C3 alkyl, 01-03
alkoxy, fluorinated C1-03 alkyl%r fluorinated C1-C3 alkoxy; R3 & selected from the group consisting of
branched C4-C6 alkyl and C3-C6 cycloalkyl, and R4 is C1-06 alkyl, C3-C6 cycloalkyl, fluorinated
01-03-alkyl and fluorinated C3-C6 cycloalkyl. the physiologically tolerated salts of these compounds,
the tautomegs, angktbe.Nrexices thetenboRrEhexampakn das: claimethitod aishc]l hyiyereini 1 is
hydrogen. =il bengompaund asueigireedyin Ttaimstiyarapavherein R2 is selected from the group
consisting of hydrogen, methyl, ethyl, fluorinated C1-alkyl, fluorine or chlorine. 4. The compound as

claimed in an ‘(ﬁ;lﬁ@%@%ﬁﬁf&ﬁéﬁﬁ@%ﬁé?@ﬁgﬁ?i§‘s‘%1@&%%fgj§fﬂ %‘ El%egﬂsgngé?f (CH2)4,
g 2 -C o )

o - k sC, Jiu il e A
CH2-CH2-CHIC TS = e rﬁﬁg@ﬁ%ﬁéﬁ%@&l Soetraey SRS OFF-CHECH-CH2,
cis CH2-CH=C, (CHZ-C H2 ans CRZ  H=C SRR B is i & Eakgt-0H2 and trans
CH2-C(CH3):CH-E)I- 2. S.&I'he-compound as claimed in any of the preceding claims, wherein R2 is
branched @4-g@adigyhiGodraedcampaunthasoelatne rntamyschthie: pregedingesclaims, wherein R4 is
fluorinated C1-C2-alkyl, n-propyl, n-butyl, tert-butyl or cyclobutyl. 7. The compound as claimed in any
of the pRecEHiFeltlr?s “RReHEIFER is Y2 fd, RIY8RY drogen; R2 is hydrogen or methyl; IR3 is
branched C4-06-alk .

he compcur}él.ésacri]a(ijmed in claims 1 dr 2, wharain R? is selected from the group consisting of hydrogen, mathyl,
ethyl, fluorinated Gy-aikyl, fiuoring or chiorine,

4, The compound as claimed-in any of the preceding claims, wherein A is selected from the group consisting of {Choly
. CHyp-CHy-CH{CHg)-CH,. CHy-CH(CH)-CH,-CH,, cis CHy-CH=CH:CH,, trans CHy-CH=CH-CH, gig OH,-CH=C
(CHg)-CHy, trans CHy-CH=C{THg-CH,, clis CHy-C{CHg)=CH-TH, and trans CHy-G(CHg)=CH-CH,.

5. The compound as claimed in any of the preceding claims, wherein R? is branched C,-Cg-alkyl.

8 The compound as cleimed in any of the preceding claims, wherein R4 is fluorinated C,-Cp-ailiyl, n-propyl, n-buiy,
fer-butyt or cyclobutyl. o

7. The compound as cizimad in any of the preceding ciaims, wherein A is-(CHpl,,

R' is hydrogen;

R2 is hydrogen or methyl,

R Is branched C,-Cy-alkyt and

R is fluprinated C,-Co-alkyl, r-propyl, n-butyl, tert-buty! or cyciobuiyl.

8, The compound as ciaimed in claim 7, whersin R2 is hydrogen.

8, The compound as claimed in claim 7, wherein R Is tert -butyl.

10. The compound as claimed in claim 7 wharein R is triflucromethyl,

14. The compound according to claim 1, salede_d from the group consisting of:

2-{44-(2-tert-Butyl-6-trifluoromethyl-pyrimidin-4-yl}-piperazin-1-yll-butyl}-2H-[1 |2, d}triazine-3,5-dione
2-[4-4~(2-tert-Butyl-B-propyi-pyrimidin-4-yl)-piperazin-1-yl-butyl}-2H-[1,2,4itriazine-8,5-dione

2-44-14-(2, 6-Di-tert-butyl-oyrimidin-4-yi)-ploerazin-1-yl-buty}-2H-[1,2 4liriazine-3,5-dione
2-{4-[4-{2-tert-Butyi-6-cyclobutyl-pyrimidin-4-yi)-piperazin-1-y[-butyl(}-2-{1,2 4Jtriazine-3,5-dione
2-{4-14-(2-ter- Buty--B-trifluaromethy-pyrimidin-4-yl)-piperazin- 1-yl}-butyl}-8-methyl-2H-[1,2, dltriazine- 3,5-di-
one _

2-{4-J4-(2-tert-Butyl-6-propyl-pyrimidin-4-yi)-piperazin-1-yi-buty!}-6-methyi-2H-{1,2 4lriazine-8, 5-dione
2-{4-]4-(2-tert-Butyl-B-trifiuoromethyi-pyrimidin-4-yl)-piperazin- 1-yl]-butyl}-4-methyi-2M-[1,2 4]triazing- 3,5-di-
one

2-{4 4~ 2-tem-Butyl-6-difuoromethyl-pyrimidin-4-yl-piperazin-1-y{}-buty[}-2+-{1 .2 dfriazine-3,5-dione

and the pharmacologically toierated saits thereof and the tautomers thereof.
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R4 is fluorinated C1-02-alkyl, n-propyl, n-butyl, tert-butyl or cyclobutyl. 8. The compound as claimed in
-laim 7, wherein R2 is hydrogen. 9. The Compound as claimed in claim 7, wherein R2 is tert-butyl. 10.
The campotudaselaisredsinclamyidinyhersinit4dstefhsaromstinh i ofihereampausg-a=gording to
claim 1, sekictedtfrorrthresgrotipeaions Bstigntpel carrer or auxiliary substancs.
2-(444-(2-tert-Butyl-6-nifluoromethyl-pyrimidin-4-y1)-piperazin-1-A-butyl}-24-[1,2,4)triazine-3,5-dione
2-1443»@S%é}*?w%‘tﬁréb%‘é%ﬂﬂo%wffﬁl‘ﬁﬁp]e%iE‘l@i-a;}f]:-cﬁﬁ‘ﬁﬂ?-‘?H-[l,2,41triazine-3,5-dione
2-(4-[4-(2,6-Di-tert-butyl-pyrimidin-411)-piperazin-1-y11-buty1}-2H-(1,2,4]thazine-3,5-dione

2--(41f-I et 2GRy RBIRY SRR HFRIOR A2y - b erh b e RS uiAIT: SER [ S 45 ine-3,5-dione
2'{4‘%01411(5&{@5a%&h@-&ﬂ&:&&%@ﬂ@%&%ﬁ@ﬁh&%}ﬁp%@lﬂﬂﬂi&:bﬁ@ﬂigﬁmethyl-21-141,2,41tria
zine-3,5-dione
2-(4-[4-(2-tert-Buty1-6-propyl-pyrimidin-4-y1)-piperazin-1-yll-buty11-6-methyl-2H-[1,2,4)triazine-3,5-dio
ne 15. The use as claimed in claim 14, where the medical disorder is selected from a disease of the
2-{44&;{@5}%%gy\59.§@ﬁdfiuoromethyl-pynmidin-4-y1)-piperazin-1-y|I-butyl}-4-methyl-2H41,2,43triezine-
3,5-dione '
2-{4-14-(2-tert-Buty1-6-cfifluoromethyl-pyrimidin-4-y1)-piperazin-1-yll-buty1)-2H-(1,2,4 1triazine-3,5-dio
ne ang.the«pharmatolegicaldiainldrateticsalts thedae! dind dheitasderrdr§shesdotorhPenit.,pharmaceutical
compoos(i)tf'grnd%&[@ 1,ri&jgn(g ﬁﬁiﬁﬁﬁtﬁﬁ%ﬁggﬂp%ﬂ'fgoﬁm&med in any of claims 1 to 11, optionally together
with atleast one physf’ofoglca y acceptable carrier or auxiliary substance. 13. Use of a compound as
claimed in any of claims 1 to 11 as a medicament. 14. Use of a compound as claimed in any of claims
1 to 11 in the manufacture of a medicament for treating a medical disorder susceptible to treatment
with a dopamine D3 receptor ligand. 15. The use as claimed in claim 14, where the medical disorder
is selected from a disease of the central nervous system. 16. The use as claimed in claim 14, where
the medical disorder is selected from schizophrenia, bipolar disorder, drug addiction and diabetic
nephropathy.
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