Triazolium salts as PARL1 inhibitors, production thereof and use as medicaments The invention relates
to novel compounds of the formula 1 01 Q2 R7 R5 R3, where X, K, Q 1, Q2, Q3, R2, P3, R4, Re, RS,
R7, Rg and R9 are each as defined below, The éompounds of the formula | have antithrombotic
activity and inhibit especially protease-activated receptor 1 (PAR1). The invention further relates to a
process for preparing the compound of the formula | and to the use thereof as a medicament. la
SUMMARY 5 In a first aspect, there is provided a compound of the formula | Qi0,RE NNRe H I\ \
0/R8R7 N X R4 R9 R3 stereo meric o tomer g the compound of the,
formula | andlg?%?&fﬂl%gmc?f%hes L%urngoés ih a%]}?%rat%lg anEd olé%p%y%g%%}%gﬁy compatible salt 100f the
compoimd of the formula 1, where Xis C-Rl or N, K is an anion of an organic or inoraanic acid,

The invention relates 1o novel compounds of the formula I

{

. . where X, 47, Q1, G2,
(3, R2, B3, R4, RS, RE, R7, RS and R9 are each as defined below. The compounds of the
formuia T have antithrombotic acfivity and inhibit especially protease-activated receptor 1

{PAR1). The invention further relates to a process for preparing the compound of the formula

1 and to the vse thereof as 2 medicament.



Q1 is a hydrogen atom, -(C1-C6)allsyl, -(C3-C6)-cycloalkyl, -(00-04)-alkylene-C(0)- 0-R11,
-(C0-C4)-alkylene-O(0)-KR11)-R12, -(00-a4)-alkylene-O(0)-9.11, -OH, -0- 15 (CI -C6)-alltyl Or
-3-(C3-06)-cycloalkyl, where alkyl and cycloalkylare each unsubstituted or mono-, di- or trisubstinated
independently by -(01-04)-alkyl, -(03- C6)-cycloalkyl, OH, -0-(Oi-O6)-alkyl or -3-(03-06)-cycloalkyl,
where some Or all of the hydrogen atoms in alkyl or cychialkyl may be replaced by fluorine, Q2 and
Q3 are the same or differ-ad and are each independently a hydrogen atom, 20-(01-C6)-alky! or
-(C3-06)-cycloalkyl, where some or all of the hydrogen atoms in alkyl or cycloalkyl may be replaced by
fluorine, R1, R2, 23 and R4 are the same or different and are each independently a hydrogen atom,
-(01-06)-a3icyl, -(03-06)-cycloalityl, -04C1-08}-alkyi, -3-(03-C6)- cycloalkyl,

-(Co-C4)-alkylene: -N(R11)-R12, -(O0-04-alkylene-C(0)-0-R11,
25-(CO-C4)-alm%)%gll)-C(O)-o-R12, -(C0-04)-alkyiene-C(0)-R11, -(00-04)- alicylme-N(R11)-R12,
-(00-C4)-alkylelne-NfREICCRRIFoRER R ForprindN thibforis2 LS02C1-13, -302CF3" -SF5,
-Si[-(C1-C4)-allcy113, -(Ci;QG)-aI1cylene-O-(Ci;O-(Ci-C6)-aikylene-O-(Cl-OG)-aIk3r1,
-0-(C0-C4)-alkylene-(C6-Cid)waryLwhere ary;_lai ‘imsEbstitutéd or mono-, di- or isubstituted
independently by -0- (C1-C6)-alkyl, ;\(Nf C4)-alkyt-QH, -(C3-C6)-cycloalkyl or -0-(C3-05)-cycloalkyl,
-0-(Ci-C4l-alkylene-(C3-C6)-cy, cyl, -( Rrhere Het is unsubstitated or mono-, di- or
trisubstituted independ-ntly by -\(C]}; 4)-atkyl, -(6346)-cycloalicyl, OH, -0-(C1-06)-alkyl or
-0-(C3-06)-cycloalltyl or -0-(9 alicgkene-84Ci-C6)alkylene-0-(C -Cdihlkyl, where alkyl, alicylene,
and cycloalkyl are each oncubstitut@d or mono-, di- or trisubstituted independently by -(C1-C4)-allryl,
-(C3- CO-cycloallcyl., OH, -04C1-C6)-alkyl, -(C6-C14)-aryl where aryl is unsubstitned or mono-, di-, iii-,
tetra- or pentasubstituted independently by halogen, -(C1-04)-alkyl, -(C3-C%€c cloalkyl, OH,
-0-(Ci-C6)-alkyl or -0-4@8:C8)-syetatrgic -pCaeeTsTicHERy K & HErre BRI ?i%?f&’ak‘o mono-, di-, in-,
tett- or pentasubstiturggd independentbsiyhalagen (T l=C4)-atkyhii(€8:G6)-uypeitalkif, OH,
-0-(C1-C6); 15all-y. 1 or -2-(C3-Co)-cveloalkyl, QrsQ-(C3-C6)-cycloalkyl, where some or all of the
hydrogen atoms in aII?S/, a‘iftyf’ene or cycloalkyl may be replaced by fluorine, or R.1 and R2, R2 and RS
or R3 and R4, togetherith-thiefing atoms to which they are 20 each bonded, form a 3- to
8-membered ring, wheré thenitngiconsists orilgeufansisn atoms or 1, 2 or 3 of these atoms are

replaced by nitrogen, §xygeRQi:suitk atoms s ydigte-the Cingsiscamslbstfediglrmono)- or disubstitmed
independently by -(C1-C4}- alkyl, -(C3-C6)-cycloalky QH -0-(C1-C6 -alkyl or.-0: Q-CQG)-cycloalkyl,
where some Or all of & yﬂ%ﬁé}ﬁa%é%efﬁo}?/ﬁl\e}(%bt "kéfhfécrﬁgg?éﬁ#ﬁ@m}g%f aé\% in alkyl 250r
cycloalkyl, nay be replacsg-sisfluerife RidamnacRagshvim 59 45py-1eololafe 5th independently
a hydrogen atom, . iued or mono-, di- o trisubstitated independently by ~(C;-Cg)-alioyl, -(Ca-

Cg)-cycloalkyl, OH, -0-(Cy-Cgy=alkyl or -0-{C3-Cg)-cycloalkyl, where some or all

of the hydrogen atoms in alkyl or eycloaiky! may be replaced by fuorine,

Q2 and Q3 are the same or different and are zach independently & hvdrogen atorm,
20 ~(Cy-Cg)-atkyl or {C3-Cgl-eyeloalkyl, where some or all of the hydrogen atoms in

- .a]kyl or cyeloalkyl may be replaced by fuorine,

R1. B2, B3 and R4 are the samne or differsnt and are cach independently a hydrogen

atom, -{Cj-Cgl-alkyl, ~(Ca-Cg)-cycioalicyl, -0-(Cy LCg)alkyl, -0-(C3-Cg)-

cyeloalleyd, -(Cg-C4}—ailcylsne—C(0}-N(_Ri1}~R}2, ~(Cy-Capalicylene-C(O)-O-R11,
25 A(Cy-Cq-atlcyiene-N{R1 1)-C(O)-0-R.12, <(Co-Cqralkylene-C(OF-RIL  ~(Co-Chf

allcylene-N(R11}-R12, «(Cn-Cq)-alkkylene-N(R11}-C(O}-R12, halogen, OF, -CK,



-(C1-C6)-alkyl, -(C3-C6)-cycloalkyl, -(C0-04)-alkylene-(C6-C14-arY1-, -(C0O-C4)-
alitylene-(04-C15)-Het" -302C1-13 or -SO2CF3, where some or all of the hydrogen atoms in alkyl,
alkylene or dr-430171 may be Ic replaced by fladrine, or R11 and R12 in the "N(R11)-R12" and
"N(R11)-C(0)-R12" fragments represent a 5- to 8-membered ring which is formed together with the
nitrogen atom "N" or the "N- 0(0)" group to form cyclic amines, imides or LaMar= which contain up to 2
further 5heteroatoms from the gram of N, 0 and S. where the ring is =substituted or mono- or

disubstituted indepeNaendPHF{CREZIEAlIryE > (E3-E6 e lbalky IO s raET Chlalkyl or

-0-(C3-C6)-cycloallryl, _\Qfgﬁre_ég(@lec%P“gLanjg_{@){chiggg@gtomsgd@mg&ytaxﬁfﬂganmered ring formed,
and in alkyl or cycloaf;ﬁy, may be replaced by fluorine, 10R5, R6, R7, R8 and@ are the same or
different and are eaehlineRspERHEEFE YR SHYSIo M, AETCBIHLHRIRRE G%E(Eyéloallryl, OH,
-CN,-O-(C-Cg)- alkyt,-0:(Q8-C6E)zeytipalicyl CTROGH xtkylenty COYNRLY-RP2EFH00C513, -302CF3,
-(Co-C4)-alk37lene-Q(0)-0-R21, halogen, -SFa. -(C0:C4)-aan G0k RAlouhssituted
-(oo-c4)-afky|ene-14?&%&%%?’1-"(‘88%4%%% ‘é%“é’%f%%%)%%%% Cios e
C6)-alkylene-O-(Ci-G6yeatkyti—Sif-(@Ha=alkytr8ssCp o5 atiyietialo-(Er e freioalkvl,
alkylene-O-(Ci-C6)-alkyl, -(C4-C1a)-Het, s(C0-C0)salkvlens-0~(1- vlel 3561-cycloallryl or
-(CO-OS)-aIkylene-O%-) 0@&3_% igy %né-?é%—%%?aﬁl, w%ere aliéyjt a Iﬁﬁeyne a%%%yc%glkyl are -ach
=substituted or monaikyiheSH-ifistilssttated Tigepelden B CRC AN (E3-C8ficycloalkyl, OH,

-0-(C2 20C5)-alk71, ((C6-Cid)-aryl where Arvkisdunsubstited-Qy WIMO-C diaiti: (fra- or
pentasubstituted independently by halogen, -(03-C6)-cycloalicyl, OH, -0-(C1-C6 -g&k | or
-0-(C3-06)teycloalkyhs)-crecdkei SitHet (e aliet 156 BATHEE TR HES 2n- or

pentasubstituted 25igdependently.Ry. 51Qseif3:00)-cyeiontkyty Ofharbbf> 110G 6)4)-alkyl,
' +{C3-Cgi-cycloalkyl, OH, ~C-(Cy-Cglalkyl or ~O-(Ca-Cgieyeloalkyl, -(C4-Cisk
Het where Het is unsubstituted or mono-, di-, -, tetra- or pentasubstined
independently by halogen, ~(C1-Cyl-alkyl +{C3-Cgi-cycioalkyl, OH, “O-(C1-Cgr
15 alkyl or -O~(C3 ~Cg-oycioalkyl, o '
0-(Cy-Cg)-eveloalicyl,
where some or &l of the hydrogen atoms in alicyl, slicylene or cycioalicyl may be
replaced by fluorine, or
R1 and R2, R2 and B3 or R3 and R4, together with the ring atoms t© which they are
20 each bonded, form a 5- fo S-membered ring, where the rimg consists only of carbon
atoms or 1, 2 or 3 of these atoms are replaced by nitregen, oXygen Of suifur atoms,
where the ring is upsubstitated or meno- or disubstituted independently by «(C1-Cql-
alleyl, -(Ca-Cg-cyeloalkyl, QH, -0-(C-Cgalkyl or ~0-{C3-Cg-cycloalkyl, whers
some of all of the hydrogen atorns in the 5- to §-membered ning formed, and n alkyl
25 or cycloaikyl, may be replaced by flnorine,
R11 and R12 (shouid alsc apply to Q1!) are each independently a hydrogen atom,
(C1-Cg)alicyl, -(C3-Cg)cycloalkyl, -(Co-Cq)-alkylene-{Ce-Crgp-aryl, «Co-Cal
alkylene~-{C4-C 5)-Het, -SOpCH3 o1 -802CF 5,

whare some or all of the hvdrogen atoms i alkyl, alkylene or cycicalkyl may be



alkyl or -0-(C3-C6)-cycloalkyl, or -0-(C3-06)-cycloalityl, where some or all of the hydrogen atoms in
alkyl, 1 kyl elm or cyeloalkyl may be replaced by fluorine, or d R.5 and R6, R6 and R7, R7 and R8 or
RE and R9, together with the ring atoms to which they are each bonded, form a 5- to 8-membered ring
where the ring consists only of carbon atoms.or 12 or 3 of these atoms are replaced by nitrogen,
oxygen or sulfur atoms, where the ring is unsubstituted or mono- or &substituted independently by
-(01-04)-alkyl,-(03-06)-cycloalkyl"OH,-0401-06-alkylor -0-(03-06-cycloalkyl, where some or all of the
hydrogen atoms in thei&«dgBiumenambered ring formed, and in alkyl or cycloalkyl, may be replaced by
fluorine, R21 and R.22 are pach independently achydrogec@tom; 7¢adné6: allylen(€3-0)-cycloalkyl,

“(C0-04)-alkylene-(06-P34) ary, ﬁ%%%%ﬁﬁ'@%&%@?&&%&%@'ﬂk&%ﬁﬁ?%@&i3"%'0&'11?39%@93’ where some

or all of the hydrogen atoms in alk cylene or cycloalityl may be replaced byﬁflyorine, or R2.1 and
R22 in the "N(R21)-R52" BREPK (452 TR BT RS2 e HETe Srugefir s g8 mEffbered ring which
is formed tagether witk:thenitfoge thagonr YNN.GP the SNGE©Y T dop itorfemmieilic amines, imides or

laztams which contajp up.ia-2.furtherhetanigtaras fromthe grour:ofM-8-and9 -where the ring is
unsubstitutecl or mono-or clisubstituted independently by -(C1-04)-alkyl, -(03-06)-cycloalkyl, OH,
-04C1- 05)-alltyl or -G42KBercyiGatryWiera sBHE 6ram Brthe HydrsTem atoRidinthe 5- to
g-membered ring foremegd sand.in-atkyhoreyeloalityln rary he wepacsd by fluornactn aysecond aspect,
there is provided a nge_gjgﬁ%ment, characterized by an effective content of at least one compound of the

" formula | as defined above togcether with pharmaceutically suitable andaghysiologigalg compatible
carrier, ad#ftive and/Bf-otieFachieifdrediems Mg é’ﬁﬁﬁ?ﬁ’é.aﬁq FEnTeP dSBRE e is provided the
use of the compoundigkdbe fosmlg 1-as-difindfaBeve forlproditing a-tiedicaferitifor prophylaxis,

secondary pre\_/(_entio_%%rgd tr _?érp_eqt‘c%g ,9,{, th_(gég_ @?%@Eﬁe%@?ﬁ&tﬁ?ﬂ@h tbsr@@go_ses, (_amboli_sms.
hypercoagulability, fibrotic ¢ angeé of inflammaitory disofders. le in‘a fourth aspéct, there is provided
a process for preparifptigcotiptundiotthe fOrimtidl | kogefins. -(Co-Ca)-alicylens-C(0)-
R21, -(Cp-Cyi-alkylene-NR21}-RIZ, ~(Cp-Cy)-alicylene-NR213-C(O}-R22, ~(C3~
15 Cg)-elkyiene-O-(C1-Colalkyl, -8i[-(Cy-Cyl-alicylls, -(Co-Cqlalkylene-0-(C1-Cel-
alkcyiene-0-(C1-Cgralkyl, ~(Cs-Cisi-Het, (Cp-Cel-alkylene-0-{C1-Cyl-alicylene-
{Cq-Cg)-cycloalkyl or {CComalicylene-O~(C-Cg)-alkylene-(Cg-C1aj-aryl,
where alkyl, alkviene and cvcloalkyl are gach unsubstituted or monc-, di- or
tisubsitited independently by ~(Ci-Cq-alkyl, -(C3-Cg)cycioalkyl, OH, -O-(C1-
20 Cgy-alkyl, «(Cg-Cigiaryl where ary! is unsubstituted or mono-, di-, T, tetra- or
pentasubstituted independently by balogen,
~(C1-Cqy-alkeyl, (Cy-Cgl-oycloalicyl, O, -0-C1-Cg-alkyl or
-0-{C3-Cg-cycioalkyl,
-(C4-Cy 5)-Het where Het is unpsubsiituted or mono-, di-, tri-, el or pentasubstituted
25 independently by halogen, ~(Ci-Cy)-aliyl. -{C3-Cgi-cycloalkyl, OH, -0AC1-Cg)-
alicyt or -O-(Cy-Cgi-cyeloalicyl, or
“0-{C3-Cg-cvcioaliyl,
where some or all of the hvdrogen atoms m atkyl alkyleme or eyvcloalkyl may be

replaced by fuorme, or



above, which comprises a)reacting a compound of the formula Il Q3Rs 02 L/Re /R7(Il) R9 where R5,
R6, R7, RE, 1<9, Q2 and Q3 are each as defined in formula | and W is chloride, bromide, mesyiate or
tosylate with a compound of the formula Il ,QllﬁN (Il R3 R4 in which X, R2, R3, 1<4 and QI are
each as defined in formula I, with or rithout addition of base, in a solvent to give a compound of the
formula 1, or b) either isolating the compound of the formula | prepared by method a) in free form or

releasing it from physi_of!gg;?cgtl) 6in(:do pﬁ;llgllg ﬁ%%? ak Erﬁdtl?@ cgg&bgﬂgg ﬁ;g%géﬁ&gﬁgft@cidic or basic.
|

groups, converting it ogal%a y Compatible salts, or C) separating a cqmpoun% of the formula |
prepared by methodvwejoey ittt ot the ¥atmirch WCAEOWIN 7 1 Ehémical structure,
occurs in enantiomepigyosrdiassiespamerniciorms: tnte thenpare repantormiireos diigteromers by salt
formation with e”a”tl.%{%?xegficaL%B&E%@Q&%ﬁh%@@é%pﬂ&togfm@mhﬂ@psﬁa&mary phases or

derivatization by means o chiral Prnantiomerically pure compounds such as amino acids, separation
of the chastereomer§hus obtained, and elimination of the chiral auxiliar rougﬁs. DETAILED
DESCRIPTION Proteasésaetivated réceftorydmiml) is atFrombifiéedmcwhich 58longs to the

class of G protein-coypled recepinis(GRGRI.Ahe:aan:fak RARLIS loaated @n chiomosome 5q13,
consists of two axons and 08 ’

Vers a region of about 27 kb, RAR1 is expressed inter alia in endothelial
cells, smooth musclemceltseiisratianed. ReHERY SidHerEn BB IS S blood platelets, RARL
is an important recepier of.zigrab transeaissind-anddstinvelvertisemitistng tie1dggrdgition of blood

platelets. Activation of the PARs takes place roteoiytic elimination.qfpart.ot-the N terminus of the
PARs, thus exposing & el N’%Wi’né#égﬁhé{nclé Wﬁ%h‘fﬁ’ rﬁégéé{%lg’ the recep or'(Pharracol Rev

54:203-217, 2002). The,coaguiationsbiisndisa provessdbroé drtroifngbligersiBwRfich is essential
~ for the survival of mammals. The process.of c%%%tmr%d the subsequent breakup of the clot after
T oVe 2 b ~1 Y . . .
wound healing has ta nlﬂ%?é}cey éf'gairlf}é?g?fereégjmage foa vess?el and gan be divided into four phases: 2

1. The phase of vascBraéRaketien ke ot 18 s the'dariagsaFarea iETedtced thereby. 2.
The next phase is thag afpiatelet ashesibrstothe exgrtseditotagerrirtiensUberdsthBium.

C(O)* group to form cychic amines, imides or lactams which contain up to 2 further

heteroatoms from the group of N, O and S, where the ring 18 unsubstifuted or mono-

or disubstituied independentty by ~(C;~Cyql-alleyl, «( C3-Cg)-cycioalkyl, OH, -O-(C1-

Cgy-alicyl or 0-(C3-Cgreveloalkyl, where some or all of the hydrogen .atoms in the

5. 10 S-membered ring formed, and in alkyl or eycloaliyl, mey be replaced by

finorine,

In a second aspect, there is provided a medicament, characterized by an effective content of at least
one compound of the formula 1 as defined above together with pharmaceutically
suimble and physiciogically compatible carrier, addjtive and/or other active

ingredients and excipients.

In a third aspect, there is provided the use of the compound of the formula 1 as defined above for
producing a medicament for prophylaxis, secondary prevention and treatment of all of
those disorders associared with thromboses, embolisms, hypercoagutability, fibrotic

changes or inflammatory disorders.



5This primary adhesion to the matrix activates the platelets, which then secrete various activators
which lead to enhancement of the activation. Thek® activators additionally stimulate further recruitment

of new platelets to the site of vessel damage ﬁg? %E)romotef P;T)Iatelet aggegation. Theplatelefsaggredate
I

at the site of vessel Wl &M ATE LR B Brate R PIUG: Activation of platelets further leads

to presentation of phosphatidhiiseripesd0and phosphatidyiniositol along the cell membrane surfaces.
Exposure of these p@sphgﬁg@gégm&igﬁg@{g@m and activating the multienzyme complexes of
the coagulation cascade.  The initially still loose platelet aggregate is crosslinked by fibrin. If the
thrombus comprises only p\lﬂzﬁe sz__jibﬁﬁ, it is a white thrombus. If red blood corpuscles are
15additionally present, it is a red thrgmbus. 4.-After sound healing, the thrombus is broken up by the
action the protein plasmin. TW@élter i/e pathways lead to the formation of a fibrin clot, the intrinsic
and the extrinsic 20 pathway, These pathwidys are initiated by different mechanisms, but in a later
phase they converge {9.a gomypog,paihwayaf hegoagulation sascadesEarmationsefia red thrombus
or a clot on the basis of a vessel wall abnormali ,Withé)yt woun |§&Q§ resyltn(?f the intrinsic pathway.
Fibrin clot formation &8Pa&HBREETo HESFE JaRiEgE BF kiR IS e 1ESUIT BT the extrinsic pathway. Both
pathways include a relatively large numker“0f proteins which are 25known as coagulation factors. The
intrinsic pathway requires omagu/l/atign/f&(ctors VIII. al. X, Xl and Xl and prekallilcrein, high molecular
weight kininogen, calcium ions and pggébholipid$aﬁpm platelets. Each of these proteins leads to
activation of factor X. 30 Theziritriagic pathway is initiated when prekallikrein, high molecular weight
Idninogen, factor XI and XII bind tg a negatively charged surface. This moment is referred to as the
contact 3 phase. Exposyre fo.ayessehwallcalagenis thepimaryisimulus.ebtbeaptact phase. The
result of the contact phase processes is_conversion of rei%al %krfi_n ,il%tgu Iégllekrein, which in turn
activates factor XII. FaSBioR sy Rar e i neF 6?&%“% crein to kafieignin, so that the result is
activation. As the activation shfastornit tincramses tfcke lomeivanieniiet PcRsEEsO ieh leads to

release of bradykinin, g vasodilatat. The.initialphrseinf vasesapRitation, isterminatedithereby.
Bradykinin is produced from the high maleqular. weiobkldninegea,In b, presenge 240827 fons, factor

Xis activates factor IX FESCor XIS a proenzyme which contains vitamin K-dependent

c-carboxyglutamate (GLA) resfties “TRERSEM e’ Jroteauls d AR h oL STREe i de At 4#8F Ca27 ions
have bound to these GlAuresidiies: Seveial lohdie.16vagite protbasies intmstslopdeoagulation

cascade (factors II, VI X and X) cantain sueh aitaminKndependenb@i-Adfesiduessdrastor 11Xa

cleaves factor X and leads to activatjon to factor Xa. The precondition for the formati f factor 1Xa is
the formation of a protéﬁ%@%&ﬁ?ﬁl&%o%bfﬁz&%ﬁ( ér?affaa&o?so%ﬁsaﬁs])%%mél?l%ﬁrf(ragﬁijyt%ge$%%ar$ace of
activated platelets. Onetsbtim raetions SFrHEHTIBd Plateists i€ 7By ERIARGH S pRdEphatidylserine
and 15 phosphatidylinagitghalengdhes suttacesisFetmatianbfithégsratease tonmlex:s made possible
by exposure of these pgu%slgglgggﬁé émm&ggctor VIl acts as a receptor for factors 1Xa and X.
Factor VIII therefore represents a cofactor in the coagulation cascade. Activation of factor VIII with
formation of factor Villathe,gctyahieeeniandggquires only a minimal amount of thrombin. As the
concentration of thrombmaﬁég\qﬂgﬁgn%ll tgro Iear\(cgd th%rt er, L}gnigr;a%gt;\h@g dg {l}:)fy
thrombin. This dual actiViBF T BFSRBIN T ralation to factor Vil leads 1o the protease complex
formation being self-limfintyeindotnies theebiooFRERy Tatisnb B IBE A Jed=d PADETRRIPRRA play a
central role in the activajiaasehbhtwnanblacdplateleisdaythsombing: 25activation of these receptors

leads to morphological ghanges in.blood;platelets, sslease.af ARB.ansladoregatpn.aidbe.biopd
platelets (Nature 413:26-27, 200 PARI |nh|b|t§rs ar%t%esc ibed for example in the Eulrcgpe n
e a S

patent applications EPl?élhfg’fno?)’?éfﬁﬁ%ﬂh COFSPE&HE it H ‘pllicizs-lt"i‘%nnsnf? 0BT EL7
2004/152736, and the 3Gimteiniatiomss applica o WBIB/8gIERsYn of biood plarets.
Activation of the PARSs takes place by proteoivtic elimination of part of the N termmnus of the

PARs, thus expesing 2 new N-terminal sequence which then activates the receptar
(Pharmaco! Rev 54:203-217, 2002},

The coaguletion of blood is a process for controlling blood flow which is essential for the
survival of mammais. The process of coagulation and the subsequent trealup of the clot after
wound healing bas taken place starts afier damnage to a vessel and can be divided into four

phases:



The compounds of the formula | show a high specific inhibition of protease-activated 4 receptor | and
are notable, compared to compounds from EP1391451, for improved water solubility. The compounds
of the formula | are therefore suitable for prophylactic and therapeutic use in 5 humans suffering from
disorders associated with thromboses, embolisms, hypercoagulability Or fibrotic alterations. Examples
of such disorders are thrombosis, deep vein thrombosis, pulmonary embolisms, cerebral infarction,
myocardial infarction, high blood pressure, inflammatory disorders, rheumatism, asthma,
glomerulonephyitisofestaepeiasisniheicompeusdnoiihatfotmlad canbeiemployed for secondary
prevention andﬂ%rrebsuitable both 10for acute and for long-term therapy. The compounds of the formula
| can also be emp?o?ed in combination with active ingredients which act by antithrombotic principles
different from PAR!. 1)The invention therefore relates to a compound of the formula | 01 R7 \\0 _
R4R9RS§(I) andiorranyssterecisomenceictathoimeddormsof wiegompoumtrsiothdidsrmula | and/or

mixtures ofghesg forms inanicralio.andiona physiengitalcampatiblesaltaiuhe compound of the
formula I, where X is C-RI.or N, 20 kis an niop of an organic Qrinoraanic.acid, Q1 is a hydrogen
atom, -(01-06)?%% ,r?(@ﬁﬂj{é%é% o%’%‘h{}i’f’%l Ic-C%ﬁ%%ﬂ%?%%%ﬁ%ﬂ%ﬁ1?%03—04-&kerne-C(O)-N(Rl
1)-RI 2, -(CO-CEJouIR EFET ORI AR REREE P EY: MkiA B0 (st 8L ERSKikyl, where alkyl and
cycloalkyl are egdgtdngusitituTed mevikonesgiat trisibstitred Wl dpantendl{otyya-(dd -C4)-alkyl,
;](%3-06)-Cy0i0%!.l§§@ pﬁf}%'ﬂm'gopfggii%@éﬂ!»%l% f%ﬁ@%ﬁ@gl%y&d&@ﬂ?ﬁ M@Z%Sﬁﬂﬁ%@ga” of the

ydrogen atoms i or cyclp m replace uarin; an re the same or
different aﬁ ar Lle1 %ﬁ%ﬁgggpe%sggn%nﬁt%c %ﬁ%ﬁbggrﬁ?- C@,i%é‘ggqugfl((gy%lgf EF&%%&%GE -lcdyicloalkyl, where
some or all of thetissiefeAnisarsdA-aRYPS PERIB SR TAFBE TS piARet sy RIBAAEY RI, R2, R3 and
R4 are the same or different and are each independently a hydrogen atom, 5-(C1-C6)-alky1,

-(C3-C6)-cycl %.W&iﬁ%%ﬁ%{(&g@%?é%}ﬁgélﬁsyémsslinked by fibrin. 1f the thrombus
comprises only platelets and fibrin, it is a white thrombus. If red blood corpuscles are
15  additionally present, it is a red thrombus.

4. After wound healing, the thrombus is broken up by the action of the protein plasmin.

Two alternative pathways iead to the formation of a fibzin clot, the intrinsic and the exfrinsic
20  pathway. These pathways are initiated by different mechanisms, but in a later phase they
converge 1o a common pathway of the coagulation cascade. Formation of a red thrombus or &
clot on the basis of a vessel wall abnormality without wound is the result of the intrinsic
pathway. Fibrin clot formation as response to tissue damage or injury is the result of the
extrinsic pathway. Both pathways include a relatively large number of proteins which are

25  known as coagulation factors.

The intrinsic pathway requires coagulation factors VIIL, IX, X, XI and X11 and prekallikrein,
high molecular weight kininogen, calcium jons and phospholipids from platelets. Sach of
these proteins ieads to activation of factor X.

30
The intrinsic pathway is initiated when prekallikrein, high melecular weight kininogen, factor

XI and XII bind to a negatively charged surface. This moment is referred to as the contact



-(C0-C4)-alkylene-C(0)-N(R11)-R12, -(C0-04)-alkylene-C(0)-0-R11, -(00-C4)-
allcylene-N(R11)-C(0)-0-R12, -(C0-04)-alkylene-C(0)-R1 I, -(C3-C4)-alkyleneN(R11)-R12,
-(C0-C4)-alltylene-N(R11)-C(0)-R12, halogen, OH, -CN, -NO-i. -S02CH3, -5020F3, -SF5, -Si[C 1
-C4)-alicylb, -(C1-C6)-alkylene-0-(C 1-C6)- 10 alkyl, -0-(C1-C6)-alkyleue -0-(C1 -C6)-allcyl,
-0-(C0-C4)-alkylene-(C6-C14)-aryl where aryl is uBsubstituted or mono-, di- or trisubstituted
independently by -0-(C1- C6)-alkyl, -(C1-C4)-alkyl, OH, -(C3-C6)-cycloalkyl or -0-(C3-C6)-eycloallcyl,
-0- (C1-C4)-alkylenedeinte 6)-cysiaato, c&@%l@ﬁr&k&ﬁnweﬂi&umwﬁm&sﬁﬂaﬁed{m mono-, di- or
isubstiuted indegend L (CILC A Aol SR ) laRlo SO i (- a1k o

-0-(C3-C6)- cycﬁoa cyl, or -al ene- - ene -O-(C1-C6)-alkyl, where alkyl,
alkylene and cy&EkyEE @SR St %@@8&% eﬁ?‘%ﬁﬁgﬁfﬁﬁt’fﬂ%ﬁiﬁéﬁﬁdently by -(Ci
-C4)-alkyl, -(C3:eGytyiglasiaydn. QbthetactivatiE bICE)enl indfG8=-Cliety- Bryitindtierevbifypids unsubstituted
or mono-, &-, ey, J&ideRk %QR@RE&%M@Qém%&mmwmmeﬂw&ﬁ&m%ﬁﬂlﬁyl

(CaCoraxrodiof, o S (GLEAAIL DR SO G4 B9l ee Het s

unsubstituted of mono- - or pentasu stltuteo" m%ependen
-(C3-C6)- cycloéfﬁ%?ll“@l’-f Co: ((‘S’ESCfGSt%ﬂ BV AMYE 16- (C“St%é%(dﬁﬂo’ﬁﬂfﬁiy%m@re some or all of
the hydrogen atemsinvaliad, Blikylenzmr cyaloabighmay i§kaplasdoebyHaceEms, prRisand R2, R2 and

R3or R3 and %&W%%M@M%&Om tiewhishitheyareseachshonded.faren @:5- to

8-member d ring, where the rin |sts y of carbon ato f these atoms ar replaced
by mtrogef oxy%e & af?c%n?ga%v?/ Sr?ﬁd “%%ﬁ?rl]sfj% {?%rljted or%{gno or disubstituted

independently ByER@iEckeyafiy, %mfﬁcﬁé?@él?ﬁ C@ﬁes drreZcny-nd BreBYEEss-€6)-cycloalkyl,
where some Orathokthehh ythegditcatemsiniiefontof Sstne Miberetlerfogatimetia andidse alkyl or

cycloalkyl, may bg @P&@%@d Bé{sféu@w&‘wmh; @@9&%@&?&@%@4@%&%@%&@@@aeh

independently a en ato C1-C6 I -(G3-C6)-cycloal

-(Cp-C4)- aIIcerrg] %CCEQ ? ?L“%(aéeg &f} yfer%e’e((f)ﬁe %oﬁegit&y%}@?éﬁgymﬂfoggﬁ where some
or all of théﬁwydp@gelw%mgzw gty e Ryieers- SPEscioatkicnaEyEbe YEprEces BRATIRRSTINE, or 10R11 and
R12 in the "N(Ril kiRdZ: @ngd«N{RBH 1M G0) R 15 fragmentsreliresent arbectooBionfemibdered ring which

is formed togethef M&tﬁ&m@@%@%&m ﬂ,}lesgﬁéa%of%t&@h&%m@atpm&%cke@mes imides or
lactams which caontain %ﬁ to 2 further e%eroato\;&g from the of N, O anng Wherq the ring is

unsubstituted of nFSHE-BrdY L B SRR ¢ inEPendan ysby 91‘) aeﬂ<y o clo alkyl, OH,
15-0-(C1-C6)-akkytvat c@#@gﬂﬁﬁ)ééy@@amwnmwéwwancm% fr%fo‘gj% BLOWSY

20  cleaved further, and inactivated, by thrombin. This dual activity of thrombin in relation to
factor VIII leads to the protease complex formation being self-limiting and thus the biood
coagulation being localized.

PAR] and PAR4 play a central role in the activation of humman biood platelets by thrombin;
25  activation of these receptors leads to morphological changes in blood platelets, reiease of
ADP and aggregation of the blood platelets (Nature 413:26-27, 20013

PAR] inhibitors are described for example in the Evropean patent applications EP1391451 or
EP1391452, the US patent appiications US 6,063,847 and US 2004/152736, and the

30  international application WO.03/089428,

The compounds of the formula I show ahigh specific inhibition of protease-activated



in the 5- to 8-membered ring formed, and in alkyl or cycloalkyl, may be replaced by fluorine, R5 R6,
R7, R8 and R9 are the same or different and are each independently a hydrogen atom, -(C1-C6)-alkyl,
-(C3-C6)-cycloalkyl, OH, -ON, -NO2, -0-(C1-C8)-alkyl, -0- 20(C3-C)-cycloalky1,
4CO0-C4)-alkylene-(CO)-N(R21)-R22, -SO/ C-502CF3 , -(C0-C4)-alkylene-C(0)-0-R21, halogen, -SF5,
-(Cp-C4)-alkylene-C(0)-R21, -(COC4)-alkylene-NfR21)-R22, -(Cp-C4)-alkylene-N(R21)-C(0)-R22,
:(Ci-C6)-alkylene0-(Ci-C6)-alk).1 -(Cp-C6)-alkylene-0-(C1-C6)-alkylene-0-(C1-C6)-alkyl, -SiE(C1-
C4)-alkylb, -(Ce=fhipralklanarda G dadpalkylene+Cd GH)-Eyioaicy fr (GO EHate:
25a|kYIene-O-(go%Eng-olichoner(C6‘-C14)-orYI or -(04-C15)-Hol, where alkyl, aficylene and cycloalkyl
are each unsubstitutéd or mono-, di- or trisubstituted independently by 4C-1-C41-alkyl,
-(C3-C6)-cycloalkyl, OH, -0-(Ci- C6)-alkyl, -(C6-C14)-aryl where aryl is unsubstituted or mono- di-, tri-,
tetra- or pentasUibstitoteditrdé p@ﬁmwh%gfeﬁ,suﬁabic for prophylactic and therapeutic use in
401-C4-alkyl,403:05)cyeloa kb QlbrHGistfral kylOn 03O 6)yetnatoyke(6:4LEiL5)-Het where Het
Is unsubstituted o brpo%go-fcggésmFE&S%&&%E&%?&M@%&%@ﬁgqﬁ IybyhalagendC1-04)-alk-yl,
5-(C3-C6)-cycloalkyl,0401-C6)-alkyl or -0-(C3-C6)-cycloalkyl, or 06)-cyc o?lléxtli where some or all of
the hydrogen atBHETHYaRIo LRy HEBH PHTERy | W§Méﬁi§8%° by #uorine, BFR5and R6, R6 and
R7. R7 and R8iofR&and Ryrtegettewwitbrthesting atomeraswichstieycseoaresach®ponded, form a
5- to 8-memberggd. 5ingiURRESHRIH NG 0SSR QlVorfcaibon tams O, 2- caidif these atoms are
replaced b¥ nitrg) en e%%ge@oor%ulfg{gaat&ms, where the ring is unsubstituted or mono- or disubstituted
fly by 401-0% Slky j

independently by ,g& 3 S-cycloalkyl, OH, -0-(C1-06)-alky| OT -O4C3-Cg%-eycloalkyl,

where some or HiF 6PHRERPRFd GRS ARRDE S Br B S A Ying Yo Ed ERE H alky ! or
cycloalkyl, may-hgcteplagedibyofitotineinR2eahietgi 2omaPé. 8Rch independently a hydrogen atom,
4C1-06)-alkyl, 403-05)-cycloalkyl, 4C0-C4)-alkylene-(06-014-aryl, 4C0-04)-alkylene-(04-013)- Het,
-50-iCEI3 or -S%OF3 where some or all.of the h dro%%%ﬁ%%%%&aa{kyl,

ore relates 10 a cOmMpo

The invention

{f}

15
and/or any stereoisomeric or tawtomeric forms of the compound of the formula I and/or

mixtures of these forms in any raiie, and/er a physiologically compatible salt of the

compound of the formuta 1, where .

Xis C-RlorN,

20 A is an anion of an organic or inorganic acid,

01 is a hydrogen atom, -(Cy-Cgr-alicyl, -(Cy-Cg)-cycloalioyl, «(Ce-Cqj-alkylene~-C(O)-R11L,
(Co-Cajalkylene-C(O-NR1I1-R1Z, «{Co-Cyj-alicyiene-C{O)-R11, -OH, -G-C1-Cg)-
alkyl or -0-(Ca3-Cg)-cycloalkyl, where alicy! and cycloalkyl are each unsubstituted or
mono-, di- or wrisubstitged independently by ~(C1-Cy)-alkyl, -(C3-Cgi-cycloalicyl,

25 OH, -0-(Cy-Cg)-aikyl or -On(C3-Cg)-cyeloalicyl, where some or all of the bydrogen

atoms in afkyl or cveloalkyl may be replaced by fluorine,



alkylene or cycloalkyl may be replaced by fluorine, or 20 1Q21 and R22 in the "N(R2D-R22" and
"N(R21)-0(0)-R22" fragments represent a 5- to 8- membered ring which is formed together with the
nitrogen atom "N" or the "N-C(0)" group to form cyclic amines, imides or lactams which contain up to 2
further heteroatoms from the group of N, 0 and 8, where the ring is unsubstituted or mono-or
disubstituted independently by 4C1-04)-alkyl, 4C35C6)-cycloalkyl, OH, 25-04C1-C6)-alkyl or
-0403-C6)-cycloalkyl, where some or all of the hydrogen atoms in the 5- to 8-membered ring formed,
and in alkyl or Méﬁ@k@yla:m&yshﬁer@mkae@& Mfmm1@M@m@dﬁa@ﬂ%&p-@ce;@@pound of e

formula | wherein 30 Xis 0-Rl or N, 8 A: is.an anion of an anl r inorgan
e ogenatom T G R A R e oA G e Aoihe s

l,-(00-C4)-alkylene-C{@)eblkR bib)- Rl 2546 -Clkpddkylene- C(O) Rll -OH,-04C1-C6)- aIkyIOr
isubstiatog mOeRenonll by CL OB A A3 D eyeloataT D 0 Wéﬁ%ﬁﬁ: g
risubstitated independe cyc alkyl or
-0-(03-06)- é(i/cloalkyl Vb éréa% 33%}53 %ﬁé’%%'zroge ét(‘?ﬁ)ll &:X alk}_&i%g Cgéfo‘éﬁi(y ay be replaced
by fluorine, Q2 and Q&mﬂa&ﬁmé(m -giffereRt and-@retadelindependeitly, a Hydogen atom,
-(01-06)- alkyl or (C3 -06)-c re so of the en gtoms, | or cycloalkyl
0 Xﬁk?ﬁ'%} Se some. o1, Algfhe yiagen. ploms In gl or cycloalky

may be replaced by flu f? rne, R1 and R4 a ame or different and‘are each indep-ndently a
hydrogen atom, -(01-8)-aiRy%: (%@@)aéy@ﬁ%twi 1)—@@@(}31@5)189@%I@H,4@)\ NG,

C4)-alkylene-0(0)- N( 2,%90 k}ﬁyleﬁ % QR -aﬁQQe:Qe I[% ene 0(0)-0-R11,
-(C0-C4)-alkylene- O(O 11; (Co-04 alk ene- E j 00 0 aIIcerne- Rllx) C(0)-R12.
halogen, JA, -ON, -N&2; _SOBHSS) R@@Z‘Cﬁs‘cl% (@r—@%?—ﬁ%’ﬂfsﬁ"&é Cia)-ary

-C6)-allcylene-0-(C1-Qf)ralky ks Wsibeinuted &@c@&cyﬁkeeﬁn%@&n@éa allefbn Q00 H-Filkylene-(05-Ci
4)-aryl where aryl is unsubstituted or mono-, di- or trisubstituted mdeg@endent ﬂ%% -0- gCI C6)-alityl,

-(0i20C40-alkyl, OH, {€33)-Eyicloatkiy oL -(E3-o8ceraband oo foxy

(C3-C6)-cycloalkyl, eQ4=G-hm)ibelCs-Cgicycloalkyl, «(Cg-C5)-Het, where Het is unsubstituted or
mono-, di- or tisubstitted independently by -(Cy-Cql-alkyl, -{C3-Cgl-cycloalkyl,
15 O, -0+(C; -Cf;,—élkyl or -0-(Cq-Cgroycioatkyl, or -0-(C1-Cgl-alkylene-O-
{Cy-Cg)-alkviene-O-(Cy-Cgi-alleyl,
where alkyl, ailkylene and cyeloalkyl are each unsubstitnted or mono-, di- or
trisubstinzted independently by ~{Cq1-Caratkyl, -(Ca-Cglcyeloalkyl, OH, -G-
{C1.Ceiralkyl, {Cg-C14)-aryl where aryl is unsubstituted or mone-, di-, tri-, tetra- or
20 pentasubstifuted independently by halogen, «(C1-Cgl-alkyl, -(Cy-Cg)-cyeloaliovl, OH,
“0-(Cy-Cgi-alkyl or -0-(C3-Cglcycloallyl, Cs-CisrHet where Het is
unsubstinned or mono-, di-, fri-, tetra- or pentasubsiiiuted independently by halogen,
~{C1-Cy)-atkyl, (Cy-Cgleycloaliyl, OH, -O-Cyi-Cgralkyl or -O«(Cy-Cgle
eycloalkyl, -O-(C3-Cgievcloaliyl, _
25 where some or all of the hydrogen atomns in alkyl, alkylene or cycloalkyl may be
replaced by fluorine, or
R1 and R2, R2 and K3 or R3 and R4, toéether with the ring atoms to which they are each

bonded, form a 5- to &-membersd ring, where the ring consists only of carbon atoms

or 1,2 or 3 of these atoms are replaced by nifrogen, oxyzen or suifer atoms, where the



where Het is unsubstituted or mono-, di- or rrisubstituted independently by -(01-04)- alkyl,
403-C6)-cycloalkyl, OH, -0401-C6)-alkyl or -04C3-C)-cycloalkyl, or
-0-(C1-Cb)-alkylene-0401-05)-alkylene-0-(01-06)-alkyl, 25where alkyl, alkylene and cycloalkyl are
each unsubstituted OT mono-, di- or trisubstituted independently by 401-C4)-alkyl,
4C3-C6)-cycloalkyl, OH, -04Ci 406-C14)-aryl whére aryl is unsubstinned or mono-, di-, tri-, tetra- or
pentasubstituted independently by halogen, -(C1-04)-alkyl, 4C3-O)-cycloalkyl, OH, -0-(01-05)-alkyl or
-04C3-C6)-cycloalkyti404 «adbirdet where- I-betdim&ﬁm&ul&zsﬁpaﬁe&mr m(}[{l)f{djy‘aiﬁﬁ tetra- or

pentasubstituted inde&eecgentlg 8%89' é%{é}i cy%ogamé OH - - 27 mfl/l or cycloalkyl, Or
I

-0-(C3-06)-cycloalkyl, some o hydro s in a1ky &fehie or cycloalkyl
may be 5Sreplaced bwﬂuﬁrﬁrregzymmetheqm@ms@tﬁalﬁaﬁ{easbm i, ReeR 3noriR4liginot a hydrogen

atom or Rl and R2, %&g@ﬂﬁé@r@@@a@g %Aﬁggg@ther with the ring atoms to which they are each

bonded, for, to b e.the ri nsi af carb n at ri,2or3of
these atoména?%ﬁre fgg%j(g%/ r?létraosé’e i%xy oF %%Qf? a?or%%ﬂt\yv % e 16ning 187 P?substltuted or

mono- or drsubstlnneﬁdkmde@e%ﬂ@%@lﬂ(CI@@WM@SC@BD&bwmaﬂ@d Q@H{k@(€1-C6)-alkyl or

-0-(C3-C6)- eyeloalky{CwB 88008 %rdgljxofsg])e:@ydrogen atoms in the 5- to 8-membered ring formed,
and in alkyl or cycloa IcyI ay ber placed by fluorine, Rl 1 and R12 are each independently a

hydrogen atom, -(r 1@ aA, a(@BoCHy- émmw%%e@nmwﬁ@weﬁéyeeeﬁefzrzrramell
-(C0-C4)-alkylene-(04R4:5)-HehormOo|-13 or -302CF3, where some or all of the hydrogen atoms in

alkyl, alkylgne %%Lpﬁl%r&@yﬁﬁrﬁﬁi@feg@yﬁ&a@ﬂr&@?k%l%r&rrriﬁ%@séﬁtea N@41)-R12" and
"N(R11)-C(0)-R12" fragments represent a 5- to 8- 20 membered 1 ring V\{‘hI(;h is formed together with the

nitrogen atom "N" or TRERE(CES " SiaUD T8 REREh& AhiR SY FHidRL o P la¥tia Witigh contain up to 2
further heteroatoms feevp tkre fgraupybe NEBsENd8lepyae fecties rigcls enbibatititedl Briono-or

disubstituted indepernderiiyhy riGitke4ratizyiN: (03:C 6} vayetoatiily @ haBs(&ixC 6)abky! or
-0-(C3-05)-cycioalicy], where:seme.of. 2l af4be fiydregen algms cs.cgcycloatkyl, O,

-

15 -0-{C1-Cgialkyl or -0-{C3-Cgi-cycloalkyl, where some or all of the hydrogen atoms
in the 5- to 3-membered ring formed, and i alky] or cyctoalkyl, may be replaced by
fluorine,

R3, R6, R7, R8 and RY are the same or different and are each independently a hydrogen
atom, -(C1-Cg)atkyl, -{C3-Cg)-cvcloalkyl, OH, -CN, NG9, ~0-{C1-Cglallyl, -O-

20 {Ca-Coreycloalleyl, ~(Cp-Cyql-alkvlene-(CO-NR21-R22, -S0,CH3, -S0nCF3,
<{Cy-Cq)-alicylene-C(0}3-0-R21, halogen, -5F3, {Cq-Caalkylene-C(O}-R21, «(Cq-
Cyq)y-atkylene-N(RZI}-R22, {Cp-Cy)-alkylene-N(R21)-C{O-R22, ~(C1-Cg-alkylene-
G-{C1-Cymalkyl, {Co-Cqralkylene-O-(C-Cgi-allcylene-O-{Cy-Cgiralkyt, -8i[-(Cy-
Caratkylls, -(Co-Cglulkyiene-O-(C1-Cyialicylens{C3-Cgloycloalkyl, {Ca-Cg)-

25 alkylene-0-(Cp-Cg-alkyiene-(Cg-C14)-aryl or -(Cy4-Cq5)-Het,

where allyl, alkylene and cycioslkyl are each unsubstituied or mono-, di- or

wisubgtituted independently by {Ci-Caj-alkyl, -{C3-Cgl-cycloalkyl, OH, -O-(Cy-

Cgi-alkyl, ~(Cg-Cyg)aryl where aryl is vnsubstituted or mono-, di-, tri-, tetra- or

pentasubsittuied mdependently by halogen,



25in the 5- to 8-membered ring formed, and in alkyl or cycloalkyl, may be replaced by fluorine, R4,
P.S. R6, R7, R.8 and P.9 are the same or different and are each independently a hydrogen
atom,-(C1-06)-alkyl,-(C3-C6)-cycloalkyl,OH,-ON,-NO2, -04C1-Cqg)-alkyl, -04C3-C)-cycloalkyl,
-(C0-04)-alkylene-(C0)-N(R21)-R22,
30-S00CH3,-S02CF3,-(Co-C4)-alkylene-C(0)-0-R21,halogen,-SF5, 10
-(C0-C4)-alkylene-C(0)-R21,-(C0-C4)-alkylene-N(R21)-R22, -(C0-C4)-alkylene-N(R21)-C(0)-R22,-(C1
-C6)-alkylene-0 -(C 1:061alkyk1-(CO-Go)-alkylene--(C1-C8)-alk-yrmer @ l-£6)-alkyl,
-(C0-C6)-allnylene-0-(C1-C4)-alkylene-(C3-C6)-cycloalkyl,
-(CO-C6)-aIitylene-O’-‘%é@@é’)’-%fi‘R?‘fgﬁe-(C6-C34")-ary1 or -(C4-C1 g)-Het, where alkyl, alkylene and
cycloalkyl are each unsubsiitate diererAanoenabsontrisulhstitated, ind ependantiysbysit@d-C4)-alkyl,
4C3-C6)-cycloalkyl, OH, -Q-(C1- C6)-alkyl, -(C6-C14}-aryl.where aryl is unsubstituted or MORO-, di-,
tri-, tetra- Or pentasd%useﬁffggd%dependentlﬂ%yhalogen, %%?CCP(CB-C(S)-cycl?)%lkgy‘ﬁ%ﬁb-(C]
-C6)-alkylof -0-(C3-CR)z e toaikyli CHCIG)-1 fat-wikidrer Het(s tisubdtitiddor-mbno-, di-, tn-.- or
pentasubstituted @é’_%pgggg%@tlybyhalogen,-(Cl-C4)-aIkyI, -(C3-C6)-cycloalkyl, OH, -0-(C1-C6)-alkyl
or -0-(C3-C6)-cycloalKyl; or 15C6)-cycloalk)1, where some or all of the hydrogen atoms in alley’,
alkylene or eyeloalltyteraydses @ oé dbisEnelom i ntAk Yrolrderthit ae vt 1e 85, R6, R7, R8 or
R9 Is not a hydrogen=atans wirkbiang Rd. R6 and R7. R7 and R8 or R8 and R9, together with the ling

atoms to whichghgy: 20 are,each bondegs form abri0Gunemheiad:HRd: b erele iR consists only
of carbon atoms or 1, 2 or 3 of these atoms arg_ re @cedrhgéenl rogen, 0 gg‘%,or sullfur;atoms, where
e

X
the ring is MsubstitufSt BEIEHESoF HstiBstiutEd MuESehte ity by S CIECHEAgPY
-(C3-C6)-cycloalkyl, @on@HEd oCE)2atky|6g(EBCH)-tptieul by Pifprste SoRsR Gredfibf the hydrogen

atoms in the 5- t0 S- aoms, where the ring is unsubstituted or mono- or disubstituted independently by
A{C1-Cajaliyl, -{(C3-Cg)-cyeloalkyl, OR, -0-(C1-Coiralkyl or
“O-{Cy-Cgioycloalkyl, where some or all of the hydrogen atoms in the 5- to 8-

15 membered ring formed, and in alkyl or cycloalkyl, may be replaced by {luorine,
R21 =and R22 are each independently =a  Thydrogen atom, ~(C1-Cglalkyl,
«{(C3-Cg)-eyeloalkyl, (Cy-Ca)-alkylene-{Cg-C4)-aryl, {Co-Cyl-alkylene<{Ca-Cis)
Het, -SO9CH3 or -809CF3, where some or all of the hydrogen atoms in alkyl,

_ alkcylene ot cycloalkyl mey be replaced by fluorine, or

20 K21 and R22 in the "N(R2I-E22" and "N(R21)-C(03-R22" fragments represent 2 5~ o &-
membered ting which is formed together with the nitrogen atom "N" or the "N-C(0}"
group to form cyclic amines, imides or lactams which contain up to 2 further
beteroatoms from the group of N, O and §, where the ring is unsubstituted or mono-
or disubstituted independently by ~(C1-Cq)-alkyl, «(C3-Cg)-cycloaikyl, OH
25 “0-{C1-Cg)-alky! or -0-(C3-Cg)-cycloaikyl, where some or all of the hydrogen atoms
in the 5- to 8-membered ring formed, and in alkyl or eycloalkyl, may be replaced by

fluorine.

4 Preference is given to a compound of the formula [ wherein
30 XisC-Rlerh,



26membered ring formed; and in alkyl or cycloalkyl, may be replaced by fluorine, R21 and R22 are
each independently a hydrogen atom, -(C1-C6)-alkyl, -(C3-C6)-cycloalkyl, 400-C4)-alkyl ene-(C6-C ]
4)-aryl, -(C0-C4)-alkylene-(C4-C16)- Het,-502CH30rCF3, where some or all of the hydrogen atoms in
alkyl, alkylene or cycloalkyl may be 11 replaced by fluorine, or R21 and R22 in the "N(R2l)-R22" and
"N(R21)-C(0)-R22" fragments represent a 5- to 88membered ring which is formed together with the
nitrogen atom "N" or the "N-C(0).1 group to form cyclic amines, imides or lactams which contain up to
2 further Shetejoatams fromthe.aroun-efid.and S, where the ring is =substituted or mono- or

disubstituted inéjiependentlyaby -(%1&{C4ﬁ)n-alkyl -é%?a-C@S&y&?%@é{l. 01:&6:%6()(_36;51ga@}-,§1kyl or

-0-(C3-06)-cyc oalic;lﬁ, whére some or all of%ﬁ) ydrogen atonis’in the 5- t0 8-memibered ring formed,
and in alicyl or cyclodfyfratiens-FéBiEeBd by fluorine. 108)yPatttuigrprétstéhte T8 given to a
compound of the formuyla.t-anhereinXifC-R1 or N,-8Hs an aniofPdfafprtyanic or inorganic acid,

Qlisahydragenatom,{(1-05)-alitulin(CRrt0 JieyClRal oakdy @0-04-alkene-CMOmR1 1
,-(00-C4)-a|kerne-C%O)-N(Rll)-RlZ, 4Ct0-%§)-alky.Ie(pe-%I OQ{Rll, -g)H, -0- 1'(,%@&3“(3" Or

-0-(C3-C6)-cyc|oalkyf'wheré:’ralkyl a{rﬁﬁlbé')}aoalkyl aré aach ansubstittted or ono-, di- Or trisubstituted

independently by i-CAJs&ikytyd@BvE O eyetbatiyta8H 00 F-B0-aMAbIL-DHE35)- Ty cloalicyl, where
some or 20all of the hysiagryatemsois allgionceycledlidinmey helseplacididye.fluorine, Q2 and Q3 are
the same or diffgrent and.ate &achindenendently.aNydrogen alomyaleds 8 Q&Slyt@[

-(03-05)-cycloalicyl, where some or all of the hydrogen atoms in alkyl or cycloalkyl may be replaced by
fluorine. 10 alkyl or -(Cy-Cg)-cycloalkyl, where some or all of the hydrogen aoms n & oyl of

cycloalkyl may be replaced by fluorine,

R1, R2, R3 and R4 are the same or Gifferent and are each independently a hydrogen atom,
(C1-Cgalkyl, -(C3-Cg)-cycloalkyl, -O-(C1-Cg)-alkyl, ~0-(C3-—C5}-cycloélkyi, ([Co
Cq)-alkylene-C(O)-N(R11)-R12, «(Co-Cyj-alkylene-N(R11}-C(0)-0-R12, «{Co-Cqg)-

15 alkylene-C(OR0-R11, ~(Co-Cyqi-alkylene-C(O)-R1L, (Cp-Cy)-aliylene-N(R1I1}-
R12, «(C-Cq-alkylene-N(R113C(O}-R12, halogen, OH, -CN, -NO9, -802CH3, -
S09CFq, -SF3, -Si{(C1-Cylalkyllz, -(Cq-Cgl-alicylene-0-(C1-Cegi-alkyl, -0-(C1-
Cg)-alkylene-O-(Cy-Cqi-aliyl, -O-(Co-Cy)-alkylene-(Cg-Cig)-aryl where aryl is
unsubstituted or mono-, di- or trisubstituted independently oy -O-(C3-Cgl-alkyi, {Cy-

20 Cyralkyl, OH, «(C3-Cgr-cyeloalky! or -0-{C3-Cg)-cycioalkyl, -0-(C1-Cyj-alkylene-
(Ca-Cgrcycloalkyl, (C4-Cy 5)-Het,
where Het is unsubstituted or mono-, di- or wisubstituied independently by -{C1-Cq)-
alkyl, -(C3-Cg)-cycloalicyl, OH, -0-(C1-Cg)-alkyl or -0-{C3-Cg)-oycioalkyl, or
-0 C1-Cg)-alicytene-O-(C1-Cg alkylene-O-(C1-Cg)-alicyl,

25 where alkyl, alkyiene and cycloalicyl are each unsubstituted or mono-, di- or
trisubstituted ir;dependenﬂy by ~(C1-Cyqpalkyl, ~(C3-Cgi-cycloalkyl, OH, -O-(Cy-
Cgralkyl, (Cg-Cyray-aryl where aryl is vnsubstitmed or mono~, di-, tri-, tefra- or
pentasubstituted independently by halogen, «(C{-Cyl-alkyl, -(Cz-Cg)-cycloalkyl, OH,
-0-C1-Cg)-alkyl or -O-(Cy-Cgl-cycloalkyl, -(C4-Cysy-Het where Het s



R1, IC. R3 and R4 are the same or different and are each independently a hydrogen atom,
25-(C1-C6)-alkyl,-(C3-C6)-cycloalkyl, -0-(C3-C6)-cycloalkyl,-(C0-C4)-alkylene-C(0)-N(R1 I)-R12,
-(C0-04)-alkylene-C(0)-0-R11; -(C0-C4)-alkyiene-N(R11)-C(0)-0-R12, -(C0-C4)- alkylene-C(0)-RI 1,
-(C0-C4)-alkylene-N(R11)-R12, -(C0-C4)-akylene-N(R11)- C(0)-R12, halogen, OH, -CN. -NO2,
-S02CH3,-(01-05)- 30alkylene-0-(C-0-(01-C6)-alkylene-O-(C1-C6)-alkyl,-0-(Co-C4)- 12
alkylene-(06-C14)-aryl, -0-(C1-04)-alkylene-(C3-C6)-cycloallcyl, 404-015)-1-let or
-0-(Cl-(;6)-a|kyIene-\gfsggg;?ng@-élKMLQQ%Q-@%Q@)G@H@M{%M@E@@MLP&{M@@gyayagégxpIoaIkyI are each
unsubstituted or mong- gl%o tril.su ét'@tﬁgvéﬁgﬁ%?”%ﬁf]ﬂx #%éﬁ%%}%ié)falgyl,H-Cgi:g-%%)_-cycloalkyl, OH.

-04C1- 06)-alkyl or -0= € “cy/cle a?I"(yf,’ where 'some oOr a ydrogen atoms alkyl, alkylene or
cycloalkyl may be repyelodivhy:flGerine;svitiiithigsbroviso that at least one RI, R2. R3or R4isnota

nydrogen atom o R1.g0 8,2 a3 eli3anth Rl 0asinatadib ihe.ingaiqms §o which they are
each 10bonded, form a ring selected from the group of 2,3,5,6,7,8-hexahydro-1,2,3a,4,5.8-
hexaaza-cysclopenta[‘ﬁﬁ%%‘fﬁ”ﬁfﬁgl‘é}’?&?’z,6,7,8-tetrahydro-313-5-oxa—1,2,3a,4.8-pentaaza-
cyclopenta[b]naphthalends@BiG7etetrahParB26R8-eliBsas topadadetetraemar cyclopenta[bJnaphthalenc;
2.3,6,7-tetrahygoapk8-examk33a4r5-pRMAagsey clapentaih aapbthalene ey are cach
2’6’7'8-tetrahydro_3l-1_§ é_ﬁ a_1523’~%§84m8ef&%1@§tra2?\if}:(}eyg{ﬁ)eoﬁggtgﬁg%p a%gr%%%lga?bedn atoms or

2,3,6.7.8,9-hexahydr1())ci?L.e ) 3{%,6,9- exaaza-cyclopentalal- napht

2,3-dihydro-5,7-dioxa-£, & 3 UHet 4975 Lo FALEehE’ BB s 8t ah iyl atoms, where the
3H-cyclopétale][1, 24 s azoisfty8dipynidazine 2578 :8-tetradageinty: BiH(C 1 -Ca)r-alkyl, «(C3-

CyClOpenta[d][1’2’4y8§¥8}'&£§1’1§ﬁ?&¥!Lgﬁ@?%%pggyg’0@%%@%%3-'%%9)%}& whers some or all
of the hydrogen atoms in the 5- to 8-membered ring formed, and in alkyl or
cyeloalkyl, may be replaced by fiuorine,

R11 and R12 are each independently a hydrogen atom, ~(C;-Cgl-alkyl, (C3-Cgl-cveloalikyl,

15 H{Cp-Ca)-alicylene-(Cg-Craiaryl, -(Co-Cqialkyiene-{Cs-Cs)-Het, -SO2CH;3 or
-$0CF3, '
where some or all of the hydrogen atoms in alkyl, alkyvlene or cycloalkyl may be
replaced by fiuorine, or

R11 and R1Z in the "N(R11)-R12" and “N(RH}—C(O}~R.12“ fragments represent a 5- t©o 8- |

20 membered ring which is formed together with the nitrogen atom "N or the "N-(CO}"
group to form cvelic amines, imides or lactams which contain up to 2 further
heteroatoms from the group of N, O and 5, where the ring is unsubstimted or mono-
or disubstituted independently by «(Ci-Cq)-alkyl, ~(Ca-Cgr-cycloalky!, OH,

" -0-(Cy-Cg-alkyl or -O~(C3-Cgi-cyeioaliyl, where some or all of the hydrogen atoms

25 in the 3- 1o 8-membered ring formed, and in alkyl or cycloalky!, may be replaced by
fluorine,

R4, R5, R6, R7, RS and R9 are the same or different and are each independently 2 hydrogen
atom, ~{C1~-Cg)alkyl, -{C3-Cg)-cycloalkyl, OH, -CN, -NOn,
O-(C1-Cglalicyl, -0-(Cz-Cgl-cycloalityl, -(Cp-Cy)-alkylens-(COMNR21)-R22,

30 -804CHs, -809CFy,  -(Cy-Cy)-alkylene-CL0}-0-R21, halogen, -5F 3,



[1,3ldioxolo[4,5-d][1,2,4)triazolo[4.3-b]pyridazine. where the ring is unsubstituted or 20mono- or
disubstituted independently by (01-C4)-alkyl, -(C3-C6)-cycloalkyl, OH, 0-(Ci-C6)-alkyl or
-0-(03-C6)-cycloalicyl, where some or all of the hydrogen atoms in the 5- to 8-membered ring formed,
and in alkyl or cycloalkyl, may be replaced by fluorine, Rl | and R12 are each independently a
hydrogen atom, -(C1-C6)-alkyL, -(C3-06)-eyeloali&yl, 25-(00-04)-alkylene-(06-014)-aryl,
-(00-C4)-alkylene-(C4-C15)-liet, -SO") CH3 or SO07CF3, where some or all of the hydrogen atoms in
alkyl, alkylene or cyclaalkyhamay-heaepireed by fluorine, or RLT@ogd-RiRHa-t@ H{RH)-R12" and
"N(RI1)-C(0)-R12" fragments represent 0 8- 30membered.ring selecte

1(% §2 %ﬁ%ﬁgﬁ'%cy (3..

Y - fr group of
azetidinyl, pyrrolidinyf, ﬁlSé}f&]fﬁWep%%?rg%ﬁ Fé\"“zepinyl, morpho t ?8”mé%h%%%%§=
pyrrolidine-2.5-dionykCpiperidinen2-6-dipay).diperatire: 2,grdiony|, moPhlin€s38dienyl, pyrrolidin-2- .
onyl, piperidin-2-ortyl, piperazin-2-onyl.and. morpholin-3-anyl, where the ring is unsubstituted or mono-
or disubstituted indeﬁ(g?rqg;e "ﬁ% 1S:/m-z( ){&&%)g%;fgn“(éf%éc%@%ﬂl{gg yl, OH, -0-(C1-C6)-alkyl or
-0-(C3-C6)&ycloalkylintigielsome &f il teBirytfofen-attms(rthesbHe 8-membered ring formed,
and in alkyl or cycloaliyl, may beyaplaced by.fupung. RA:RERE:R% B8 a0d.Rg.aie the same or

different and are each independently a hydrogen
atom,-(01-(:6)-a|ky|,-Ei‘f%?%gﬁ?éyeij&a*ﬂ@ﬁﬁ%ﬁH?’-dﬁl,iﬂréﬁ%-(E?-‘G-f(&?‘&%ﬁ%y@%arﬁyff?éozcF3.

-(C0-C4)-aLkylene- 1{GARN{RZDrRA2- (G Caytalktenssaifl) ©-Rabhalogen, bk 5y
-(C0-C4)-alkylene-C(0 -RZ%:g%i%C@-alIiyienetit[\lél%zgg:R22, haloger.
-(00-C4)-alkylene-N(EZT}-E 05 R22,-(c1-c6)-alic Ten‘/e-o-éc 1-C &-alkyl., -(COE%E ™ alkylene -0-(C
1-C6)-aLkyene -0-(C Q&) Si[-(SEacpramimsyL B OCrCoaliyl o
-(CO-C6)-alkylene-0-(g kcG4)-plkylane:(C3-C6)-cycioalkyl,
15-(C0-C6)-alkylene-0-(CO-C6)-alkylene-(C6-C)4)-aryl or -(C4-C15)-Het, where alkyl, alkylene and
cycloalkyl are aach URSEBSATTETBFHithE- grgited or mono-, di-, tri-, tetra- or pentasubsiituted

independently " by halogen, ~(C1-Cqp-alkyl,
-(C3-Cgreoycloalkyl, OH, -0-(C1-Cgl-alkyl or ~0-(C3-Cgl-cycloalkyl, or ~O-(C3-
15 Ceg-cycloalkyl, : o '
where some or all of the hydrogen atoms in alkyl, alkylene or cycloalkyl may be
replaced by fluorine,
with the proviso fhat at least one RS, RE, R7, RE or RS is not & hydrogen atom, or
RS and R6, R6 and R7, R7 and RS or RE and RI, twgether with the ring atoms to which they
20 are each bonded, form a 5- to 8-membered ring, whers the ring copsists -only of
carbon atoms or 1, 2 or 3 of these atoms are replaced by nitrogen, oxygen or sulfur
atoms, where the ring is unsubstituted or momo~ or disubstituted independently by
-(C1-Cyj-alleyl, ACa-Cgr-cycloalkyl, O, -0-(C1-Cg)-alkyl or
-0-(Cq-Cg)-oveloalkyl, where some or all of the hydrogen atoms i the 3- to 8-
25 membered ring formed, and in alkyl or eysloalicyl, may be replaced by fluorine,
B21 and R2Z2 are each independently 2  hydrogen ‘atom, ~(C1-Cgralkyl,
(C3-Cgpoyeloalicyl, ~(Co-Cq)-aliylene-(Ce-Cyg)-aryl, -(Co-Cq-atiylene-{Cq-Cy5)-
Het, -SO»CH3 or -S0nCE3,
where some ot all of the hydregen atoms in alkyl alkylene or cycloalicyl may be



trisubstitmed independently by -(C1-04)-alkyl, -(C3-C6)-cycloalkyl, OH, -O-(C1- C5)-alkyl,
-(C6-Q14)-ary1 where aryl is tmsubstitute,d or mono-, di-, tri-, tetra- Or
pentasubstitutedindependentlybyhalogen, 20-(C1-C4)-alkyl,-(C3-C6)-cycloalkyl,01-1,-0-(C1-C6)-alkylor
-0-(C3-C6)-cycloaLkyl, -(C4-C15)-Fi et where Het is unsubstituted or mono-, di-, in-,a or
pentasubstituee4 independentlybyhalogen, -(C34C6)-cycloalkyl, OH, -0-(C1-06)-alkyl or
-0-(C3-C6)-cycloalkyl, or 25-0-(C3-C6)-cycioalkyl, where some or all of the hydrogen atoms in alkyl,
alkylene or cycloalkylgmay bemaptaced by fluorine, with the proviso that at least one R5, R6, R7, R8 or

119 is not a hy, Q%)gmpg om on.ﬁéﬁyg\ﬁﬁm{gﬁﬂﬁglﬁ&olﬁ@n@@ﬁ% R3-apd RY. fogether with the ring
ey

atoms to which are each bonded, form a 5- tg 8-membered ri se ec d9£ m the group of
2,3- dihydrobenzo [fn&mﬂeﬁw%@amﬁ%‘f SHTREATS T AITEAARE 1 “tenahydro- quinoxaline:;
bermo[1,3]dioxole; 3ty dpox2 dskiyermziofd., %Wz@ﬁ@&h@??@%’&%%ﬁ%@ i‘H% g [la]
[1,4]diazepine, 5Wh%%c$&l%z&l5‘ﬁdﬁ wasuhstitted aasoRaerordisnbrtittedinge pendently by -(C3 -C4)-

alkyl, 4C3-C6)- cycloalk 1 O (%Aepgnﬁ)_ﬁp{cyg)pr @4@%(2 )ﬂcy @éa&% Whergsome or all of the

hydrogen atoms in the 10 % membered ring formed, and in alkyl or cycloallcyl, may be replaced by

fluorine, R21 and R22- é?eféﬂ@ﬁkmde@eﬁ%é}ﬁwsﬁlwyﬂ@oﬁéﬁﬁ%fﬁ?ﬁ Gﬁ@ffés)hwn atoms
104C3- C6) CyClOalkxg‘tﬁggot%%@:ﬁgéf@%é%@-ﬁﬁWA&ﬂ or cycloalkyl, may be replaced by

-(C0-C4)- alkylene4C4 015) -Her.-S02CH30r-S02CF:3,
10

3 Particular preference is given to a compound of the formula [, wherein

XisC-Rlor N,

A" is an anion of an organic or inorganic acid,

Q1 - 18 a hydrogen atom, -{Cy-Cg)-alicyl, A{Cs-Coloyeloatkyl,

15 ~(Co-Cyoalkylene-C{0)-0-R11, ~(Co-Cy)-allcylene-C{ORNIR11}-R12,
~(Cy-Cy)-alkylene-C(O)R11, -OH, -0-{C-Cg-alicyl or
| 7;0—((33-C63—cycioalky1, where alkyl and cycloalkyl are each unsubstituted or mono-,
di~ or trisubstitated independently by H{Cy-Cy)alleyl,
{(Cy-Cg)-oycloaticyl, OH, -O-(C-Cg)-alkyl or SO Ca-Ce)-cyaloalkyl, where some or

20 all of the hydrogen atoms in alkyl or cycloalkyl may be replaced by fluorine,

(2 and (3 are the same or different and are each independently & hydrogen aiom, -(C1-Cg)-
alkyl or -(Cy-Cgl-cycloalkyl, where some or all of the hydregen atoms in aliyl or
cycloalkyl may be repiaced by fluorine,

R1, RZ, R3 and R4 are the same or different and are each independently a hydrogen atom,

25 «(C1-Cg)-alkyl, «{C3-Cgl-cycloalkyl, -0-(C1-Cgj-aikyl,
- C3-Cgy-cyeloalkyl, -(Cp-Cy-alkylene-C(O-NRI11)-R1Z,
{(C-Cq)-alicylene-C(O}-0-R1L, ~(Co-Cypalkylene-N(R1 DRCION-0-R1Z, (Cg-Ta)-
alkvlene-C{O}R11, ~(Cp-Cq-alkyiene-NR11-R12, -(Co-Caralkylene-N(R1I)-
C(O-R12, halogen, OH, -CN, -NO2. -807CH3, -Si[-(C1-Cy)-alkylls. -(C1-Ceg)-

30 alkylene-O-(Cy-Cglralkyl, -O-{Cy-Cg)-alkylene-0-(C1-Cglalkyl, -O-Co-Car



where some or all of the hydrogen atoms in alkyl, alkylene or cycloalkyl may be replaced by fluorine, or
R21 and R22 in the "N(R21)-R22" and "N(R21)-C(0)-R22" fragments represent a 5- to 8- 15
membered ring selected from the group of azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, azepinyl,
- morpholinyl, thiomorpholinyl, pyrrolidine-2,5-dionyl, piperidine-2,6-dionyl, piperazine-2,6-dionyl,
morpholine-33-dionyl, pyrrolidin-2- onyl, piperidint2-onyl, piperazin-2-onyl and morpholin-3-onyl, where
the ring is unsubstituted or mono- or disubstituted independently by 4C1-C4)-alkyl, -(C3-C6)-
20cycloalkyl, OH, -04C3( ?i (}%ro_z&g@ Q5)rexclealieyh-wheteisame ar atlaf-the ydrogen atoms in
orme

the 5- to 8-membered ring and in aI yl or cycloalkyl, may be replaced by fluorine. 4)The

invention further rela%éctb%)c%}ﬁﬁb%ﬂﬂ%f(fﬁé%ﬂﬁ‘?ﬁﬁ {Hersit2xis C-RI or N, Al is an anion of an
organic or inorganic agid, Qdisamyiegenatomicl %kﬂkywﬁsmﬁﬁ)}wlﬁﬁi&yﬁi or
-(Cv-C4)-alicylene-C(0)- 1,-(Ce alkyle N .

4CO0-C4)-alkylene-C uﬁ%ﬂfm in%%—"? 21&6 QIO?S%%M%? cycloai’kyio%vheré aIkyI and
cycloalkyl dre each Lﬁ@@bﬂnut@d@r%ﬂﬁba&iﬂ@rtnsubstltutedlndependentlyby 15 -(C3-C6)-cycloalkyl,
OH, -0-(C1-C6)-alicyl o - Q:(=3:Cs)6Y%G ogjjﬁggewg@@ spme,or.akheftbe hydiggenatams in alkyl or
cycloalkyl may be replaced by fluorine, Q2 and Q3 are the same or different and are each
independently a hydFEgEH GO IEE 1-C6)- alkyl or -(C3-C6)-cycloalkyl, where some or all of the
hydrogen atomsifitediyt e SeyeldatikgrniayRBelep Bé bt MFFE AT R2, R3 and R4 are the same
or different andrarg,eachrindependently:d hydrages atonhe- (G4 Diny-allaticsONE a€g)salkyl,
0-(C3-05ygycloallyl{C0-feA)-Blivlen:bMron MEIDR12 (O CARaINene: -0 R1L, -CF3,
-(C0-04)- aTkerne N(R11)- QO)-0- R 2, (CO 04 -R12 leor@ 0 Cl -05)-alkylene-0-
10(CI -C61-alkyl, -0-{EFEA ANRGEN T rER gry B (% Pidtwners yls selected from the
group of aeridinyl, azedmbmmthwnbenmmldaz%ﬁ %@ﬁ%@?&n%*ﬁ%%ﬂ%ﬁfﬁ%@
benzothiophenyl, benzaxaaalyinhgaaethiazolyl, bepzobiazely, behzisc@zolyideemezisothiazolyl,

carbazolyl, 4al1-1- carbalz chagj?x %@Miequmazogrm Myg}xlgﬁtg@gécpywh g_pmam_
chromanyl, chromenchm% eca hydroqumollnyl dlbenzofuranyl dlbenzo %gfnyl

dihydrofurdf[2,3-bltufisiy Eﬂ% iy dristelr s B S s A S B P B8 Hithiaziny,

furany| fu razanyl |mrdglzkyﬂghp;yp_ ﬁqd;@jg&g@ﬁﬁyc[wxa»l,?. 3a,d-tetraaza-s- mdanene, 2,6,7, S-tetrabydro—
3H-cyclopentafe](1.2.4Jriazolo{4,3-b]pyridazine; 2.7.8,9-tetranydro-3H-
cyclopentafd][1,2 4}triazolo{4,3-bipyridazine and 2,3,62,%a-tetrabydro-

[1,3]dioxolo]4,5-d]{1,2 4}triazolof4 3-bipyridazine. whete the ring is unsubstitated or
20 mono- or disubstituted independently by -(Ci-Cya)-alkyl, -(C3-Cgi-cycloalkyl, OH,
. “0-(Cy-Cgyalkyl or -0-(C3-Cg)-cycloaliyl, where some or all of the hydrogen atoms
in the 5- to &-membered ring formed, and in alky! or cycioalkyl, may be replaced by
fiuorine,
R11 and R12 are each independently a hydrogen atom, -(C1-Cgl-alkyl, -(C3-Cg)-cycloaliyl,
28 {Cg-Ca)-alkylene(Cg-Cia)-arsl, ~Cp-Ca)-alicylene-(Cq-Cys)-Het, SOCHz or
-807CF4,
where some or all of the hydrogen atoms in alkyl, alkylene or cycloalkyl may be
replaced by fiuorine, or
Ril and R12 in the "N(RI11}-R12" and "NRID-C(O)-R12" fragments represent a 5- to 8-
30 membered ring selected from the group of azetidinyl, pyrrolidinyl, pipenidinyl,

piperazinyl, azepinyl, morpholinyl, thiomorpholinyl, pyrrolidine-2.5-dionyl,



imidazolyl, 11-1-indazolyl, indolinyl, indolizinyl, indolyl, 3H-indolyl, isobenzofuranyl, isochrothanyl,
isoindazolyl, isoindolinyl, isoindolyl, isothiazolidinyl, 2- 20isothiazolinyl, isothiazolyl, isoxazo134,
isoxazolidinyl, 2-isoitazolinyl, morpholinyl, naphthyridinyl, octahydrolsoquinolinyl, 1,2,3-oxadiazolyl,
1,2,4-oxadiazolyl, oxadiazolyl, 1,3,4-oxadiazolyl, oxazolidinyl, oxazolyl, oxothiolanyl, phenanthridinyl,
phenanthrolinyl, phenazinyl, phenothiazinyl, pheri@xathiinyl, phenoxazinyl, phtlialazinyl, piperazinyl,
piperidirayl, pteridinyl, purynyl, pyranyl, pyrazinyl, 25 pyroazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl,
pyridooxazolyl, pyrideimisiazotybisyridgthiazely spysisothiephensd,pydidyl, pyvimidingh, pyrrolidinyl,
pyrrolinyl, 213pyrrolyl pyriolyl teiraby ofuranylle aly diaiaphinaly bieiraby diainoliny
tetrahydropyridinyl, 61-1-1,2,5-t iadl“a'zwlyl, 1,2,3-t iadiazoyi152,4-%1%%%%0”1'&: c
1"2,5-thiadiazolyt,thisiHFERGE hiRoBtidih BB HiARMATSN P 3dtHisiy tiensinmidazolyl,
thienooxazolyl, thiengppsie, tHemogyricinailienothiazalyl-dhriedothiapizenyl shidmbipholinyl, triazinyl,
1,2,3-triazqlyl, 1,2,4-triazolyl, 1,2,5- 16 trigzolyl, 1,3 4-triazolyl and xanthenyl, where alkylene is
unsubstituted or moﬁ%%ﬁ es%ﬁtﬁ?ésdrbv-%éi%ﬂ%a rf/%gll}g #or%?‘}c{l%r%ﬁfﬁg?%roc %O%Yryyéilfno% the hydrogen
atoms in alkylene arécreprseeby By 6rine, R11 and R12 are each independently a hydrogen atom or
-(C1-C6)-alkyl, /5 RS, IR6R R B2 RE andrR-amenihe dEmetand ffecentiahoadertachyimdependently a
hydrogen atom, -(C1;(:6)-alk 1@ ACL-Ceh-alkyl, chlotine, bremine, -8k5, -(GQC4)-
allcylene-N(R21)-R22, -(CO-C4Y-alkylene-N(R211-C(0)-R22. (C0-05)-alkylene-0- (C1-
C6)-alkyLene-0-(C1-Cgfafkgral ém%@)-‘iélé??@l@éﬁ’é@%ﬁ@ﬁéﬁé@%@ir Ayc4)-aliyiens-
alkylene-¢@3-C6)-cyeloalgw: rGE3; or -(CEEo)-alkdrnadx(CRCO)-alipytpae-(C5~-%L0C14)-aryl,
wherealkyleneisunsubstitutedOrmonosubstitutedby -O-(Cl-C6)€Icll<é/l ittgl th%@\r%\%i&&that at least one
RS, R6, R7, R8 or RIT6 Mot B GER Hom, RS and R6, R6 SHd K767 R7 or RS aHd RS, together
with the ring atoms toghigh dhey-anedbeach)ironded, form-@ piipiiolne-1rg Whetksthe ring is

nnsubstituted or mongsy RGeS KT kGBI 0. ccpcorain,  siticr-Cp-atio,

{(Co-C-alkylene-0-(Cy-Cy)-alkylene~(C3-Cq)-cyeloalkyl,

18 -(C-Ce)-alkylene-0-{Co-Co)-alkyiene-(Cq-Cy g 3-aryt or -(Ca-Cy 5)1-iet,
where alkyl, alkylene and cycloalkyl are each unsubstinmed or mono-, di- or
trisubstituted independently by <C1-Cal-alkyl, -(C3-Cg)-cycloalicyl, O, -G-(Cy-
Cgralkyl, ~(Cg-Cra)-aryl where aryl is unsubstituted or mono-, di-, iri-, tetra- or
pentasubstituted independently by halogen,
20 H{C1-Cyj-atiyl, -(C3-Cg-cycloalkyl, OH, ~O-{C1-Cg)alicyl or
-0-(C3-Cgr-cyeioalkyl,
+C4-C15)-Het where Het is unsubstituted or mono-, di-, tri-, tefra- or pentasubstituted
independently by halogen, {C1-Cy)-alkyl,
-(Cq-Cg-eyeloalicyl, OH, ~O-(C1-Cg-alleyi or ~O-(C3-Cgl-cycioalkyl, or
25 -0-(C3~Cg)-eycioatkyl,
where some or all of the hydrogen atoms in allyl, alkylene or oycloalkyl may be
replaced by fiuorine,
with the proviso that at least ons RS, R6, R7, R or RS is not a hydrogen atom, or
RS and R6, RE and R7, R7 and RS or RS and R9, together with the ring atoms to which they



R21 and R22 are each independently a hydrogen atom or 4C1-06)-alkyl. 5)Exceptionally preferred are
compounds of the formula including the following 20 compounds:
1-1243-acetylamino-5-(pentafluorosulfanyflpheny11-2-oxoethy1}-3--6-etho xy-[1,2,41- triazolo
[4,3-blpyridazin- 1 -ium as trifluoroacetic acid salt, 3-amino-142-(3,5-di-tert-buty1-4-
hydroxypheny1)-2-oxoethyll-6-trifluoromethyl-[1,214)triazolo[4,3-a]Pyridin-1-ium,
3-amino142-(3.5-di-tert-buty1-4-hydroxyphenyl 1-2-0 xoethy1H1,2,4) triazo lo [4,3-a] pyri din-l-ium,
253-amtho-1-[2-(3-tekt: wanén@@tmléya%m@mh@ﬂiwm@ewac)ea-@meﬂaym;trmtmo-
methyl-[1.2,4]triazol % gra'ngtﬁ s S AR AZ 10 s f&% Sl Sl

morpholin-4-ylpheny oxoethyli-b-met hyl-7-trifluorornethy141,2,41triazolo[4

3-amino-5-chloro-1- (@‘f@’*ﬁ‘f@?hy’l’é?ﬁ?ﬁb’@lf’b%lﬁtaﬁﬁ&%‘ffa RISy IF- 115 41triazolo
[4,3-a]pyri din- 1 -iunsSadinti-baata bRl -akethroey carbonyl -1- 213-m ethyl -

30amino- 5f:(pentaﬂuqm&uﬁaayé)ﬁ%&%&n&s@mmI&h@é@&&mﬂ&ﬁ&&ﬁlpwmﬂdw 17

3-amino-142-(3-tert-buty1-4-methoxy-5- -mor halin-4-ylpheny1)-2-0 yI| 7
ethoxycarbony141 2% ¥TIé§bTOTkC§C LR géﬁ"ﬁﬁg P47 ~ter Gl‘ﬁ’yaf qmm\é iOXy-5-

morpholin-4-ylphenydgm-xaethyd dyd-gthaxyme ety loarbamaydidin? fdytrkazolbi B=4-

pyridin-1-ium,3- aralng-g ?&%On‘?a‘}%e@p%&ktﬁf?ﬁlﬂﬁg -4-hydroxyphenyl)-2-oxoetlayrj-
[1,2,4)triazolo[4,3- b]pyrldazm 1-ium, 3-amin %3 -tert- l%ugl -4- methoxy- : rp n-4-
E‘b‘*fblfﬁ‘t t

ylpheny1)-2- oxgzéthﬁ‘i 6 etho%y- [13?1211&?5 bityridaSAL-idn T 3-a Fno 3-ten-
buty1-4-meghoxy-5-ma@rpbglindylphenyl1)-2-oxoethylj-6-isopfopstpyiklighad iz olefdi3-

b]pyridazin-1-ium3- an}if%é %n'gg %ﬁg %%{_11 methoxy -9 rraégholln -4-ylphenyl)-2-, f@"

oxoethy1)-6-methox azol pyriciazin-1- Uf,32amino-6-etho Xy-142-(4-
10methoxy-3- morphmaaym@trmuwmemwmmmmm -gkoetitiet orArriazbibfaydb)-

pyriria7in-1-kun, 1 (g g@t}gm&]ﬁgan(pentaﬂuorosuIfanyl)phenyll -2-oxoethyl }
C-ethony-{1,2.4)pz0lQ 1.4 DIOYLBEIB LS 2 S AN RO

mmpholin-4- y|p eny - -oxoethy %/.elopentylox 2,4. Jtrlazolo 4,.3- b pyrldazm 1-ium,.
3-amino-142-(3-tert.-BEBPEAL (FBEh S Wi 6285 tSButoxy-

15[1.2,4Miazolo[4,3- plpyridiazin- azamnylS -anmivielibsf2- (mmmyayu nrethdsipblindgphiolin-4-
ylpheny1)-2-oxoethyll:G-nhenoxydh-2, 4dirazeloudRIpwisiasinme: b sa03aninetn -
onyl, piperidin-2-onyl, pipetazin-Z-onyl and morpholin-3-onyl, where the ring is
unsubstimuted or mono- or disubstituied independently by ~{C1-Cy)-alkyl, (C3-Cg)-
20 evcioalkyl, OH, -0-(C1-Cg-alkyl or ~O-(C3-Cgl-cveloalkyl, whers some or ail of the
hydrogen atoms in the 5- to §-membered ring formed, and in alkyl or cycloalkyl, may

be replaced by flucrine.

4) The invention further relates 1o a compound of the formula I, wherein
25  XKisC-RiorN,

Alisan aﬁiori of an organic or inorganic acid,

Q1 is & hydrogen atom, Ay -Cgralkyl, ~(C5-Ceeveloalkyl,
{Co-Cyp-atlcylene-C{O)-0-R11, {Co-Cgpalkyiene-C(O-NRIIMRIZ,
(CprCyy-alleylene-C(ON-R 1L, -0, AT g)-alicyl or

30 -0-{C3-Cy)-cycloalkyl, where alkyl and cyvcloalicyl are each unsubstituted or mono-,
di- or trisubstituied independently by -(Cy-Cypalicyl,



benzyloxy-1-P-(3-tert-buty1-4-methoxy-5-morphoLin-4-ylp'neny1)-2-oxoethy1)-11.2,4)-
triazolo[4,3-b]pyridazin-1 -ium,3-amino-142-(3-tert-buty1-4-methoxy-5-morpholin-4-
ylpheny1)-2-oxoethyt)-6-(1-ethylpropoxy)41,2,41triazolo [4,3-bipyridazin-1-1 um 3-amino-i-
20[2-(3-tert-buty1-4-methoxy-5-morpholin-4-ylpheny1)-2-exoethyll-6-cyclohexyloxy-[1,2,41-
lriazolo[4.3-b]pyridazin-1-ium,3-amino-142-(3-mid-buryl-4-methoxy-5-morpholin-4-yl-
pheny1l)-2-oxoethyl]-6-("),22 -trifluoroethoxy)-[1.2,4]thazolo[4,3-blpyrielazin-1-hur"
3-amino-1-112-(3-terjchufybedame i ony - Somarp aligrdny tphenyd 2 exeeub-6sae bopropyl-

methoxy41,2,41triaz Lﬁé I‘II’?V}%II’] -1-i ium, 3-aming- %3 tert-b ]ﬂ4 -methoxy-5-
25morpholin4- yIpher%I/lci- %%Ee%( tho A?ic 41tr?i§rlo “?Npﬁ%%azm 1 -ium, 3-amino-

6-(1-ethyl- prop@%ﬂdﬁiz&[@ﬂrﬁaﬁyféﬁm@s@éﬁt&aﬁﬁWﬁ?ﬁ%bfr?é?%ﬁf% Gt -
[1.2,4)Mazolo [4,3-biiytidazifi-ds -y Biamivie:6 (e thyab repoxydrod@48ometh oy 5«
(pentaflum@suIfanyl)g}gggy}ﬂmgy@g%tméﬁ%zﬁﬁgmgzolo [4 3 b]pyridazin- -ium, 3-amino-1-

[2-(3-ten-butyl-5- I henyl)-2-0 th j] 6 I r 1. 4tr|c<;;1%o o-
30[4,3- b]pyrlda%h- Ziumn, a%nglrﬁgh %ﬁ%’ Qlie X eye p%c?%% )rén% g%/m(e}'f y enyl) -2-
oxoethyii-6-(1-ethylprapcay i A }%mggwwﬁls i

butyrl-4,5- diethoxyph@\rlyg\kzzoxxpg&twé]aﬁgﬁ;ﬁgtpr{ppgxy).@gz Adtriazololdigblpyridazin-1- 18
ium,3-amino-112-(3-tert- butyl -4,5-Ins 2gclo ropylmethoxyphenyl)-2- oxoe?ﬁ)gll 6 L

ethylpropoxy)41,2,4{1476fo(%,3: g]ib)gﬂ PRI 3 minS 2P HS(3 Yertp

-propoxymgthylphenyd)&axaethyh€r(yyataytpeapexy)s-bibi2o4 liiazok0-fd; uiipytidazin-1

3-amino-142-(3 -tert-but 5 etho plie 1) et yll 6- Ipropax 1niazolo-
5[4,3-b]pyridazin- 1 u}m -aMino- -(%I g%hy%propo fziﬁi%met Bl?u%r%grhﬁ%t yllgfl

pheny1)-2- oxoethylj[W%&oﬁ%@ﬁ%ﬂazWI@%@laWﬁ%X¥ L(3oeerRbEEtLs-

methoxypheny1l)-2-oxaethphiet:: (Lvatylpropixydehis@mdtriaz o Gibdzo3xb] pyutidamizeid-ium, 3-am ino-I

4243 -tert-buty1-5-cyglopr ?PZ (3 %g{pfa;@gxﬂﬁ@ %%Mﬂz?n@ (aulmmoggm}nisng 4)triazo [4,3-b]
-tert

pyridazin- l-iura,3 -amino- utyI S-c utylme
Opheny1)-2oxoefay B P Bthy|SPEES e)?{/ -[1 ‘ﬁnﬂ %n ?azoloefﬁ gygbﬁ%m?%lgim 1RO E S iino-1
(3-banzyloxyrnethyl-Bibtarnbignpiie rij)dziopBtiy e dr o Bt bropoRy 2, diraibolo [4,3-
blpyridazinThium, 3-amiag:142-63:aysiohemnyimethexy:dhadiyiethoryphieny adseoxoathy11- 6(1
-ethylpropoxy)-[1,2,4]itiazolol42:Neysidazin h A Umo3:Am IR0 G0 dioxYeo k1 AR Bsl6H anyl,
isoguinoliny}, isochromanyl, isoindazolyl, iscindolinyl, isoindelyl, isothiazolidinyi, 2-

20 isothiazolinyl, isothiazolyl, isoxazolyl, isoxazolidinyl, 2-isoxazolinyl. morphoiinyi,
naphthyridinyl, octahydroisoquinelinyl, 1.2.3-oxadiazolyl, 1,2.4-oxadiazoiyl, 1.2.5-
oxadiazolyl, 1,3,4-oxadiazolyl, oxazolidingl, oxazolyl, oxothiolanyl, phenanthridinyl.
phenanthrolinyl, phenazinyl, phenothiazinyl, phenoxathiinyl, phenoxazinyl,
phthalezinyl, piperazinyl, piperidinyl, pteridinyl, purynyi, pyranyl, pyrazinyl,

25 pyroazolidinyl, pyrezolinyl, pyrazolyl, pyridazinyl, pyridooxazolyl, pyridoimidazolyl,
pyridothiazolyl, pyridothicphenyl, pyridyl, pyrimidinyl, pysrolidinyl, pyrrolinyl, 2H-
pyrrolyl, pymolyl, tetrabydrofuranyl, tetrahydroisoguinolinyl, tetrahydroquinolinyl,
tetrahydropyridiny], 6H-1,2.5-thisdiazinyl, 1,2,3-thiadiazolyl, 1,2.4-thiadiazolyl,
1.2,5-thiadiazolyl, 1,3 ,4-thiadiazolyl, thianthrenyl, thiazolidinyl, thiazolinyl, thiazolyl,

30 thienyl, thienoimidazolyl, thiencoxazolyl, thienopyrrol, thienopyridin, thienothiazolyl,
fhienotiiophenyl, thiomorpholinyl, tiezinyl, 1,2,3-tdazolyl, 1.2.4-miazolyl, 1.2,5-



buty1-5-methoxymethylpheny1)-2-oxoethyl}41,2,4]1riazo10[4.3-blpyrida2in-I-ium, 3-amino-
15142-(3-chloro-5-methoxyphenyl)-2-oxoethyli-64 -ethylpropoxy)-[1,2,4 irriazo10 [4,3- pyridazin-
1-ium, 3 -amino- 1 42-(8-tert-buty1-4-methyl1-3,4-dihydro-21-1-benzo [1,4)oxazin-6-
y1)-2-oxoethy11-64 1 -ethylpropoxy)- [1,2,4]triazolo ,3-bipyridazin-1 -iura, 3 -amino- 1 42-(3 -
ten-buty1-4-methozy-5-morpholin-4-ylphenyl)-2-&%oethyl]-6-diethylamino-[1,2 4]-
niazolo[4,3-b]pyridazin-l-ium,42-(3-tert-bury1-4-methoxy-5-morpholin-4-
20ylphany1)-2-oxoethy:bii6tpipeskaiR: sha Yakkai4)miazolo [4,3-blpyridazia- 1 -ium, 3-amino-| 42-

(3-tert-buty1-4-methoxy-5- 19, hol A 6 2,4.Miazglo[4,3-alpyridin-1
-hum 3-amino-1-[2- (Bl%/ycfln%fy %a@ﬁogéggﬁé%%(ﬁ)?%%@%%%xggh ﬁﬂjﬂ eé}%lp@)poxy) [ 1,2.4]tri

azolo [4,3 -blpyridazinclaiinooanirmlof iﬂﬂ%ﬁ@?ﬂ@@ﬁﬁé&wﬂrféﬁg}ﬁ%%%@ﬁﬁw} 6-(1
-ethylpropoxy)r{l, &&kﬁmeé@h[ﬂa&ﬂaiﬂwﬂﬂaﬂfﬂrﬁgwﬁpﬁfanan@@@@kﬁ |
25ethylpropoxy)-142- p -5- methoxy I oethyl114 ZODV

[4,3- h]pyrld%mﬁgié{% ino- Bffpéél oye ehexyn%e c%%} 2 rgr(]a%o%%yp%& Cge% o%lédﬁgl
6-(1-ethylnropoxy)-[ & |tz EtofdstbBidaAin-SrirfistafiAgie - t{“21‘[8“(33 HCo-Car

dimethylbutoxy)-5- etggf%&h@@ﬂ]l&qoxq@ghyb Q%@WM@}]@M&LZ Wiriazolevgdpyridazin-I-ium.3-
amino- 14248-ten-b 4-manly1-3,4-dihydro-2H-benzo

Ooxazin-6-y1)-2- oxoé §q-aletRrsRy- ﬂ’? ]ﬂﬂ%orgff-‘rgléﬁﬁﬁrdlﬁcﬁ e Y Ts et déthylamino- - (

243 elhoxy-5-(pentaflugresutfanyliphienyll -2raxeethyghicd 2iRyRad 0-Mgod-HkBebipgrdazin- 1-ium.
3-amino- 142 (3-ten-buty1-4-methoxy-5-morpholin-4-ylpheny1)-2- 19 oxo ethyl]
-6-morpholih-4-y1-0,> ,W)iff‘ré’zoloﬁ 3-blpyridazin-1-iwn,

3-amino-112-(5-broma2:3-dimsithiexsypheiny1)- zumxb}athyil-6-é1-ethyipxmbs®)ﬂ4,2,4bbfiszolo[4,3-b]pyri
dazin- -ium, 3-amino-, [25(33 QLR-4.5- -dimethoxypheny1)-2-oxoethyl]-6-(1-ethylpropoxy)-[1.2,4]-
triazolo[4,3- b]pynda?m 11Tt 1, 3-amino- I7§43 -tert-buty1-5-(2-metlioxyethoxy)phenyll-2- oxoethyl
_6-(1-ethylpron S5y o BF oA SR HEA T - RS ARG pEp 2ih-
bury1-5-methoxypherns] k2 «oxd ethi],-6-k3-meéffoxysto wif)-{E 2ot Hrmy ol sfdBisipyridazin-1-

iura, 3-aming-142-(3-tgj; b!aﬂﬁ(cﬂedS methrymeiiinhery ] s2exonthyki-6x( 2omeiont o
ethoxy)41,2,4]triazolo 4 3 bl zm @rg aﬁ?,rnino-142-(3-tert—butyl—4-methoxy-5-

morpholin-4-yl- pheny oxo C|a 2.4]triazolo[4,3-bbyridazin-l-ium, 103-
amino-6-(1-ethyipiapdRy) e (%Mmtpﬁhﬂlwhmn(ﬁmmﬂ(@]r@sw&ﬁyl)phenyII -2- oxoethyl
}[1.2,4]triazolo [4.3-b]pyridazin-l-ium, 3-amino-6-eth.y1-1-{243- methoxy 5-
(pentalluorosuLfanyl)phenyll-2-oxoethy| 41,2 41tr|azol 4 3-bl az ri- | -i amino- | -
[2-(3-tert-buty1-#-metREE &3 o ASHOTH: f‘ylﬁ%ﬁ’ﬂ?s oxoe{?‘lrﬁ B-ethy P‘fffl%%?tnazo(‘)’?o [4,3-b] pyri

ciazin-I-i urgg3-amviposdithloro-7-diethylcarbamoy1-1- (2-[3-niethoxy-5-
15(pentafluorosulianybphemil.2-oxasthybi{iaddbiazrtaidanp]pyricazis-biisny-Or.34pmino-

112 (3 tert bUtyl 4 m F'} Hl"‘ _}um as trlﬂugroau&uc acid sﬂLh3~MIn0 i {2"(3 5 d}"tﬂﬁ"bﬂi\’i"dg
ethoxy-5-morpho - yfp %’)Szy -2-oxoethy1]-6-chloro-7-die ara 1 2 41tr|azolo[4 3-bipyridaz

|
in-1-ium. The teRSMBAY ot I T B A 3n§tréﬁ“8y %%:%pé"ﬁg‘%norganlc “acids, particular

1-[2+(3.5-di-tert-butyl-4-hydroxyphenyl)-2-oxoethyl- 1.2 4}iriazolo[4,3-ajpyTidin-1-ium,

25 3-amino-1-[2-(3-tert-butyl-4-methoxy-5-morpholin-4-yiphenyl}-2-oxoethyl]-6-triftuoro-
methyi-[1,2,4){riazolo[4,3 -a}pyridin-1-um, 3-ammine-1-{2-( 3-tert-butyi-4-methoxy-5-
morpholin-4-yiphenyl)-2-oxocethyl]-5-methyl-7-urifluoromethyl-{ 1,2, 4Jriazolol4,3-alpyridin-
ldum, 3-amino-5-chiore-1-{2-[3-methylamino-5-{pentafluorosulfany!)phenyl]-2~oxocethyl }-
[1,2 4}triazolol4,3-alpyridin-1-fum, 3-amino-T-ethoxy-6-ethoxyearbonyl-1- {2-[3-mefhyl-

30  amino-5-(pentafluorosulfany!jphenyl}-2-oxoethyl}-{1.2. 4 }triazoio{4,3-ajpyridin- ! -fum,



20 preference being given to chloride. Examples of inorganic or organic acids are hydrochloric acid,
hydrobromic acid, sulfuric acid, hemisulfuric acid, phosphoric acid, methanesulfonic acid,
benzenesulfonic acid, p-toluenesulfonic acid, 4-bromobenzenesulfonic acid, cyclohexylamidosulfonie
acid, trifitioromethylsulfonie acid, 2-hyciroxyethanesulfonic acid, acetic acid, oxalic acid, tartaric acid,
succinic acid, glycerolphosphoric acid, lactic acidsmalic 25acid, adipic acid, citric acid, fanatic acid,
maleic acid, glueonic acid, gliruninic acid, paimitic acid or trifluoroacetic acid. The expression
"(01-%4)'?”()""ﬁ%@zﬁ@éﬁ%ﬁﬁh@ﬁ-ﬂ%ﬁ!ﬁ%ﬁ%&mﬁﬁﬁh)!Qdfﬂﬂaﬂim&thgz?diC&{&WBOSG ck:)arbon chai? is
straight-chain or branche ontains.from.1.tq 4 carbon. 30 or.from, 1 tg 6 carbon atoms, for
example methﬁ@é’fﬁ?ﬁ%%&%”? %&%B@?‘ﬁ%@?ﬁ%ﬁ‘ﬁ%??33%’%7@3?%’6%%‘%%“?@6penty|,
neopentyl, 1-etﬁ?@@iﬁy‘friﬁ@@ﬂ)‘%@}@ﬁ%@iﬁyﬁ?t’yf%ﬁﬁ@éﬂﬁ%fmw}ﬁ@%ﬂﬁ‘?‘é@ﬂf >24C0-C4)-alkylene” or
"-(C1-C61-alkyigriginisiunderstcaechiahaano- Widtbbatbontradidaisiwhosengatbopahdin is

straight-chain qg ,9,@&%%@@}&9%%&9 4.£56.6aP0R BlgMSLiRNexamplg:aethylene, ethylene,
en

1-inethylmethylene, prop - . e e
5methylethylen‘é%ﬁ%%é%ﬁéﬂ?p%E@T?%gﬁﬁézh@??L%%ﬁ%ﬁ?rlﬁé?ﬁiﬁnﬁét%’e%gf[ffé)-1dii%n%tﬁ§/tlethylen
e,1,1-dimethyIrhethandasetmietiictraiphmdtRyre Byt eroamsthy poprele -entylene, |
-methylbutylenejhesendauh-methylpentylsim3-«H0alidenaidsys caveldint-beinbstihe-expression

t‘-O-(C!-C6)-a|Ig)él,‘{o%;ngg-_}(_&&@g}ggrglmg@[gg@@ggfm&g&q mean alkexy,10.¢adicals whese carbon chain
is straight-chain or branched and contags from 1 to 610_1;_from | ho{%(:ﬂ

n i rbon atoms, for example
methoxy, ethoxy BrEHoR TeB B aR6s iRy eBB oK TSR b titoRy T—azgrﬁﬁo’r"&, 2-pentoxy, 3-pentoxy,
1-hexoxy, 2-hexpidrz8-hexoxy; B-Hestoiamise- frigstsiosndistsipieari eyl -3-amino-

2,4-dimethylpenrtanc3r Xy 4HRetaxy,3 H1peiins-3-08L0XY, Zsdddttinetiylpenian-Betxyy-S-

2.3 4-rmetny ngiaNs3-0 8 4 9Cik, 1. Thi £iRiession 00k xsioaliyl snderstood to mean

radicals such as compounds which derive frqm to,,6:4m? b%ed mono?%clesl ﬁugh, as cyelopropane,
cycloburane, cytrPERtaAE 3P e R EREMEY THE BB ras IR -t CB 8K is understood to
mean cycléalkoby radicals! $adipaiiazio¢dmp otirtmevhigtbderiveformesony 6-nambiEréd monocycles

such as cyeloprgpexy, 2Q.e¥eiabutaxy.:cycCioprmety Q5 -sysiohexaxym] he expressians-(C6-C14.)-aryl"

is understood tQ mean aromatic.carbon radicals having, from.6 19,14 carhan-atoms in the ring
-(06-014)-Aryl %E&chg syz{e",' b%%)%a%rgﬁp g%%%ﬁ%?%ﬁ%}%%ﬁﬁgmp%e 1-'n%£)hfé§%12-gaphihyl, anthryi

or fluorenyl. NapRIR tachEAFE % d¥Becially HREFYT are preterrad aRT IAdicalS 5 e expression
"Het" is understopekin raeareiivilysystammdmaxing fdtigts 15 thperratomz- whiekisré present in one,
two or thregpringzsystems-joingdia.onaanether-apewhichxaaeardingioding.sizez may contain one,
two, three or foyr identical,or different heterogignis from fhe.groun.ohgxysen.Bitigaen.and sulfur.

Examples of these rmg{;ystems are gc’[idinylihazeplyllma,zetiidnglbbendza}mlollazolyl, benzofuranyl,
benzothiofuranyi“Behzotiieprsfi>~ riileoroetboxy)-11,.2,slriazolol3.3-bjpyridazin- l-tum,
3-amino-1-[2-{3-tert-buty! -4-methoxy-3-morpholin-4-yiphenyl}-2-oxcethyil-6-cyciopropyi-

methoxy-{1,2,4Juiazolof4,3-blpyridazin-1-tum, 3-amino-1-[2-(3-tert-butyi-4-methoxy-5-

25  morpholin-4-yiphenyl}-2-oxoethyl]-6-ethoxy-[ 1,2 4}iriazoto[4,3-b]pyridazin-1 -um, 3-amino-
6-(1-ethyl-propoxyi-1-{2-[3-methylamino-5-(pentafivorosulfanyl)phenyl]-2 -oxoethyl } -
[1,2.4)iriazolo{4,3-blpvridazin-1-ium, 3-amine-6-{ | -ethyipropoxyi-1-{2-[3-methoxy-5-
{pentafiuorosulfanyl)phenyl}-2-oxoethyl}-[1.2,4riazolof4.3-bipyridazin-1-ium, 3-amine-1-
[2(3-tert-butyl-5-ethoxymethylphenyl}-2-oxoethyl}-6-(1-ethylpropoxy)-{ 1,2 4ltriazole-

30 [4,3-blpyridezin-l-tum, 3-amino-1-[2-(3-tert-butyl-S-cyclopropylmethoxymethylphenyl)-2-
oxoethyl}-6-(1-ethylpropoxy)-[1.2,4}triazolof4,3-blpyridazin-1-ium,  3-amino-1-[2-(3-tert-
butyi-4,5-diethoxyphenyl}-2-oxoethyli-6-(1-ethylpropoxy)-[1,2,4)triazolo[4.3-b]pyridazin-1-



30benzoxazolyl, benzothiazolyi, benzotriazolyl, benzisoxazolyi, benzisothiawlyl, carbazolyl,
4aH-carbazoiyl, carbormyl, quinazolinyl, quinolinyl, 4H-quinolizinyl, quinoxalinyl. 21 quinuclidinyl,
chromanyl, chromenyl, cinnolinyl, decahydroquinotinyl, dibenzofuranyl, dibenzothioplienyl,
dihydrofuran[2,3-14-tetahydrofuranyl, dihydrofuranyl, dioxolyl, dioxanyl, 2H,6H-1,5,2-dithiazinyl,
furanyl, furazanyl, imidazolidinyl, imidazolinyl, inf@lazolyl, 11-1-indazolyl, indolinyl, indolizinyl, indolyl,
isobenwfuranyl, 5 isoquinolinyl, isochromanyl, isoindazolyl, isoindolinyl, isoindolyl, isothiazolidinyl, 2-
isothiazolinyl, gathiazolyl dgaaxaziii,iscxagolithinytydeisepsametinyipiot pholimybyidphthyridinyl,
octahydroisoq%@%@x% ﬁ@m@mgpg&émqq@z%nwwmmk hddepxadiazolyl,

oxazolidinyl, oxazolyl, oxothio ﬁ al’l]thrldl nantlh enazinyl, phenothiazinyl"
phenoxath||ny|mf)‘ﬁ‘éﬁlb°§l§9"%yf°f)rﬂ ))l P %yetam mlazpl %%Pﬁerldlﬁ@{l purynyl, pyranyl,
pyrazinyl, pyroéz@mﬁjﬁ-ﬁflﬁz@ﬁﬁ;ﬂ'ﬂﬁymwbﬂwmwﬁ ﬁr’f/’i‘@@ﬁ?ﬁ& ?g@ﬁéfﬁﬂkﬁ‘luazolyl

pyridothiazolytipyrideibieahaayl, pysiayapyimitinglgoyrolidinydnpyerelinyl{i@bpyindlyi, pyrrolyl,

tetrahydrofura 1% ¢ I—i v, v s
6H-1,2.5- thlad%in%)?/}l Bai% 3??.2”.”;‘?@%&“@ tARdion! QQH SeltalydropyHieiByh.

thladl diazolyl, 1,3,4-thiadiazolyl,
thianthrenyl, 1?1%‘59’85131?4% ﬂ’ﬁ’ﬁ%ﬁn% ﬁ%ﬁ%‘ﬁf%l@ |é’?1‘§iﬁ%?bc%¥o%a7"¥h|endoxazolyl
thienopyrrolyl, Mnmﬂyﬁadyitqht@n@mw@wpxm@mmm@@ewmérﬁhﬁhﬂww‘,?myl 1,2,3-triazolyl,
1,2,4-triazolyl, &,2 foteiawivlz bigdaiazabd 1 or xanthenylradiealsninstheicasethab-is C-Rl and Y is

C-R2 and 31 apd 11?%-&5%&??}‘:9 3. l&’ﬂ{;&%{b %}E%?o!ﬁ;&‘@‘%‘ﬁfﬁ@&ﬁ to;mean.hicyelis.ring systems
which, togethe? 141é

41triazol-3- 0 lamine in fo mula 11 o t‘l%rq%ﬁaw le, a
[1,2 4)tr|azolo[433b°éffﬁ§i’fﬁn§ﬂ§ﬁfhﬁfﬁ%bﬁiﬁw %ﬁ“ﬁ’é?%g fortath r%ﬁr%%ml%’t rat F the case that X is
N and Y is C-RerarideRelismm hjdrogei Btomvinssiy mderstdsdimciaarresbidyenedifly systems which,
together with tr@(ﬁkﬂh{rlpz%;ﬁ)kﬂﬁ{zoh%ﬂﬁmme—%fﬁma—lu:igrm Farexamptesel -[2-(3-tert-
[1,2 41tr|azole[4 é’é% 1_gv zgaz'n'é%%ln Q&gﬂgﬁlﬁ@%ﬁa@% folowing. structure: ;22,2 The

expression "Rl a 10 or together with the r|n atom to which they are each
bonded, fofm alg{6" @ﬂﬁﬁ%%ﬁmﬁyﬂﬁ@%@?‘éﬁﬁi’g Fing CONGSIEEH oH CRHBEA Atoms or 1, 2 or 3 of
these atoms arelrepladet-by. nNitrogen] -BxiggenotsdifurtatonisiisBubitterstodd twariedn, for example,
ring systems sughasR:3.5.6:7-Shexahudne -3a0hE, 8o hienaazarayelopentafbiaptthalene;
2,6,7.8- tetrahygsierrct)wt;?llt_y"ié gn)é%o}'yzﬂ%%r%h%lg—eﬁirg’%%é%l} 2-oxoethyl}-6-diethylamine~[1,2,41-

triazolo[4,3~bipyridazin-1 -tum, 3-amino-1-[2-{3-tert-butyl-4-methoxny-5-morpholin-4-

20  vyiphenyl)»-2-oxoethyll-6-piperidin-1-yi-{ 1.2 4]triazolo{4,3-blpyridazin-1-ium, 3-amino-1-{2-
(3-tert-butyl-4-methoxy-3-morpholin-4-yipheny!}-2-oxoethyl}-6-ethoxy-[1,2.4Jtriazoio-
[4,3-a)pyridin-1-ium,  3-2mino-1-{2-(3-cyclohexylmethoxy-5-ethoxypbenyl}-2-oxoetiyl]-6-
{1-ethylpropoxy)-[ 1.2, 4]triazolo{4,3-bjpyridazin-1-ium, 3-aminc-1-{2-(3-bromo-5-methoxy-
pheayl)-2-oxoethyl]-6-(1-ethyipropoxy)-[ 1,2 A]triazolo[4, 3-blpyridazin.] -ium, 3~amino-6-(1-

25  ethyipropoxy)-1-{2-{3-isopropyl-5-methoxyphenyl}-2-oxoethyi}-[1,2,4jirtazolo-
[4,3-bpyridazin-1-ium, 3-amino-1-[2-(3-cyelohexylmethoxy-3-methoxyphenyl)-2-oxoethytl-
6-(1-ethylpropoxy)-[ 1,2, 4itfazoto[4,3-blpyridazip- 1 -ium, -amizre-1-{2-[3-(3.3-
dimethylbutoxy)-5-ethoxyphenyll-2-oxoethyl }-6-( 1 -ethyipropoxy)-{1.2,4}triazolo-
[4,3-b]pyridazin-1-ium, J-amine-1-{2-(8-tert-butyl-4-methyl-3 4-dihydro-2H-benzo{1,4}-

30 oxazin-6-yl)-2-oxoethyl]-6-sthoxy-{ 1,2 4jtriazoiof4, 3-a}pyridin-1-ium, 3-amino-6-
diethylamino-1-{2-[3-methoxy-3-(pentafiuorosul fanylyphenyl}-2-oxoethyl }-[ 12,4 Jiriazoto-
[4,3-blpyridazin-1-tum,  3-amino-1-[2-(3-tert-butyl-4-methoxy-5-morpholin-4-yiphenyl}-2-



cyclopental[blnaphthalene;2,3,6,7-tetrahydro-5,8-dioxa -1 ,2,3a,4-tetraaza- cyclopentare Jnaphtlialene;
2,3,6,7-terrahydro-5H-8-mta-1,2,3a,4,5-pentaaza- cyclopenta[blnaphthalene;
2,6,7,8-tegahydro-3H-5-thia-1,2,3a.4.8-pentasza- _
10cyclopenta[blnaphthalenet2,3,6,7,8.9-hexahydro-1,2,3a,4,6,9-hexaaza-cyclopentala)- naphthalene;
23-dihydro-5,7-dioxa-1,2.3a,4-tetranza-s-1ndaceng;2,6,7,8-tetrahydro-331- cyclopenta
[e][1.2,41triazolo[4,3-b]pyridazin-:2,7,8,9-tetrahydro-3H-cyclopenta[d]
o e e g
triazolo[4,3-b]pyridazine. The ression ! n : 28 or R8 an , together
with the ring at%{gﬁgs“?%tgvc\)/ I llllezfﬁ?é)';‘gg}?%e eg@ﬁ%ﬁ%&ﬁ%ﬁ%ﬁ%ﬁﬁﬂ?ﬁ?ﬁéﬁ fe rizﬁgﬁ where the ring
consists only of-eaisonlAtariosr4>sigrrprhTadi 2 eorrt ale fpiadBePBy hitrdGen, oxygen or sulfur
atoms" is undetstangito veamzion sxampleniing $y<tenmsoeuti-Gsn@Bexitiydrobeniarl, 4]dioxini
3,4-dihydro;211-hanzobl Aloxazing, lie3dsietanyeipguinoxaling, 20berme. il 3leiexo le;
3,4-dihydro-2H-benszo 4 tl'%)laz'i%(iprz,?;, 1_5-_?:[@ dro-lH-)_pgpF;nPu[llg;L}dﬁ%gg zepine. The expressions
"‘“ﬁ%&’%ﬁ B RRa NR T C O RIZ frag i

"R11 and R12 fi%Hg an fragments represent a b- to 8-membered
ring which is folmed togetterith e gt REGHIYReBT IR R2COT g TR cyclic amines,
imides or lactasaswhich, cantain up-bp2ifatheddd hetetoatomsframstheugtaupobN:D and S" or "R11
and R12 in the ;N(R21)-R22" andy"NIR2LCA:RAZ fHAgments i, 3a4e Supembered ring which is
formed together with the nitrogen atom "N or tE}‘%’\k%@ e%rtgiulp tog%%nb%%li%a_mines, imides or
lactams which cRAI U T8 P RATNET heteTERIBme from e group of R-0"and S* is understood to
mean, for exanwptethring Syspmd Sh RSNt difines sutATEY L8dihyE- ByREIRINYI, piperidinyl, 23
piperazinyl, azepinyi:srauaolinuEonthiornaiaholinyliranddn he sasesof the:Maisigseradicals such as
pyrrolidine-2,5-dionyl, g‘i%ggq;@g{&,}@_@%g&hﬂ@g{ﬁ%;g&@@gyj&%mnguﬁgé%g: dionyl, and in the

case of the lactarns radicals such as pyrrqlidin-2-onyl, piperichn-2-onyl, piperazin-2-qnyl,
morp'nolin-3-or§f BIFHEFRa 4 Ryed expré<&ish 'ﬁé‘f%/ _,Oé}ﬂ%lffg}igémﬁr%ﬁgﬁgéﬁ ";E??c?r%%%%'all of the
hydrogen afom&aretirepsiadiaey hyhéidirineosrihdetstoacie| frckinva dpartialfpftio rmataet or
perfluorinated allkgyl;:abkyviane oneysioalodbish derives, fonexamplentos-alkylfrom the following

ré%gaclst - )CFB,c&%glm%)l;iLfgjfﬁi%%ﬁgﬁgﬁ%E@i +GHF-CI2F, -CH2-CF3,-CH)-CH2F, -CF2-CF3,

The term “anion” is understocd to mean anions of organic and inorganic acids, particular
20  preference being given to chioride, Examples of inorganic or organic acids are hydrochloric
acid, hydrobromic acid, sulfuric acid, hemisulfuric acid, phosphoric acid, methanesulfonic
acid, benzenesulfonic acid, p-toluspesulfonic acid. 4-bromobenzenesulfonic acid,
cyclohexylamidosuifonic acid, trifluoromethylsulfonic acid, 2-hydroxyethanesuifonic acid,
acetic acid. oxalic acid, tartaric acid, succinic acid, ghycerolphosphoric acid, lactic acid, malic
25  acid. adipic acid, citric acid, fumaric acid, maleic acid, gluconic acid, glucuromic acid.

palmitic acid or trifluoroacetic acid.

The expression "(Cy-Cyqj-alkyl" or "(C1-Cglalky!" is understood to mean hydrocarbon
radicals whose carbon chain is straight-chain or branched and confains from 1 to 4 carbon
30  atoms or from 1 fo 6 carbon atoms, for example methyl, ethyl, propyl, isopropyl, buryl,
isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, l-ethylpropyl, hexyl, 2.3-



10 -CF2-CH)F, -C112-CHF-CF3, -CH2-CIE-CHF2, -CH)-CHF-ClioF, -C1-12-CH2-CF3,
-CH2-CH2-CHF2, -CH2-C132-CIMF. -CH2-CF9-CHF), -CH2-CF7-CH2F, -CHF-CILF-CF3,
-CHF-CHF-CHF), -CHF-CHF-CH2F, -CHF-CH)-CF3, -CHF-CH,-CHF2, -CHF-CH,-C112F,
-CHF-CF2-CF3, -CHF-CF2-CHF2, -CHF-CF2-CH2F, 15 -CF2-CHF-CHF2, -CF2-CHF-CH2F,
-CF2-CH2-CF3, -CF2-CH,-CHF2, -CF2-CH)-CH2E. -CF2-CF2-CF3, -CF2-CF2-011T9,
-CF-i-CF1-CH2F, -CH(CF3)2, -CH(CHF2)2, -CH(C171-12)2. -CH(CF142)(CHF2), -CH(CFH2)(CF3),
-CH(CF142)(Cazl st )H3),-CH(CF3)(C1-13),-CF(CF3)2,-CF(CHF2)2,-CF(CF142)2,
-CF(CFH) )(CHF-2),-CF(CFH2 3),-CF QFHZ)g H, %?:%%OH.FZ (OH§% or 20-CF(CF3)(OH3), and
also the furthell‘ﬁn‘bseé"r'ﬁfés%rln_lﬁﬁ%%‘[%}%l lf(éfgréut)?f, p %ﬂy? nd Rexyl, @S\Eh%ﬁfr |tiggc{p2r%p§ilfa%nay also be
branched, for aligtens;feidexarnpbe; tadnm tihaf ol lomighydadicalsantrRand GiFainsCiF-40F2-. -CHF-CHF-,
l—CH F-CH2-, -Cfé-%ﬁr%hogrﬁgg%gEggﬁ&g}eaa%@jgt%ﬂggmﬁggepg@gﬁ%%g@mt;ﬁg@%@ia% for propyllenfe, bury,
ane, pentylene and hexylene, which may als ranched. 25and for cyclaalkyl, for example, from
the radicalsg arftf t3?’é‘ﬁ”‘oﬁ’i’ﬁ:‘z‘)e{l%Lnaltc’)ug;t%lﬁté.e’Iargé?nc}:@'c S%hér{?t%/ an(? g%gﬁggi%ﬁ%gls%e% e e?(éression "halogen”
is understood téipaEsRifiRSAne, ehigRwHe BRI or igBERIFetereiBE BEIHG ¢i¥en tG fluorine, chlorine
or bromine, espegiahoioidhsopingie.chiaringndyEhe lexpressiansigesribed ‘abevesbanalso be
combined as desired asbdoge, for example. in "-(C0-(16)-alkylene-0-(Cp-C6)-alkyiene-(C5-C14)-aryl".
Functional grodsp%“‘ésfé%ﬁ% intermediates used, for example amino or carboxyl groups in the compound
of the formula [Tk &jPE& IS by eAtabiebroteCing rbubs's SHEBR DI BENY YT groups for amino
functions age, fopgxample thet-bitoxysarbend-the-heandaxyeathenyber thesphthalayl group, and

ao the iy o (95 rolecting, 0roup, SIAE BIRIECANGGIOURS.0106 GADaXYuRcton are, for
(0]

example, alkyl, aryl'or arylalkyl esters. Protecting groups can be introduced and removed by
techniques whitF-BFEXHelIGHBMH BFETEUSRABEY HEFEed BFEENS PP W: WIE PG, M., Protective
Groups in OrgairigSynifesis:(1 398y @rd EddSvititepditerscienteroriocienskicPst., Protecting
Groups (2004),3rd &6 .nbhems. 18, expressionyRratecting.giaip:imay also include corresponding
polymer-baynd protecting.g s The é&@ﬂt've Gompaunds can e prepared By welkknown _
processes Or by processes descri eacf%er . 20 The invention further relates to a process for preparing
the compound cfitte doimularh ahdiortansteresisomeric formebfahessompotmd siaiétermula 1 and/or a

physiologically eqppatible.saltiefdthg.compound of the formula I, which comprises
The expression "0-(Cy-Cg)-eveloalkyl” is undersiood to mean cycloalkoxy radicals such as
compounds which derive from 3- to 6-membered monocycles such as cyclopropoxy,

20 cyclobutoxy, eyclopentoxy or cyclohexoxy.

The expression "-(Cg-Cq 4)-aryl™ is understood to mean aromatic carbon radicals having from
6 to 14 carbon atoms in the ring. -(Cg~Cq4)-Aryl radicals ave, for exampie, phenyl, naphthyl,
for example 1-naphthyl, 2-naphthyl, anthryl or fluorenyl. Naphthyl radicals and especially
phenyl are preferred aryl radicals.

25  The expression "Het" is undersiood to mean ring systerns having from 4 to 15 carbon atoms
which are present im one, two or three ring systerng joined w one another and which,
according to ring size, may contair one, two, three or four identical or different hetercatoms
from the group of oxygen, nitrogen and sulfur. Examples of these ring systems ave acridinyl,
azepinyl, azetidinyl, benzimidazolyl, benzofuranyl, benzothiofuranyl, benzothiopnenyl,

30  benzoxazolyl, benzothiazolyl, benzotriazolyl, benzisoxazolyl, benzisothiazolyl, carbazoiyl,

4aH-carbazolyl, carbolinyl, quinazolinyl, quinolinyl, 4H-quinolizinyl, quinoxalinyl,



a)reacting a compound of the formula Il where 1(5, RP, 1(7, R8, RS, Q2 and Q3 are each as defined
in formula | and W is chloride, bromide, mesylate or tosylate with a compound of the formula IIl HN-Q1
N 71(ll1) 5 inwhich X, R2, 1(3 and R4 are each as defined in formula L with or without addition of
base, in a solvent to give a compound of the formula L or b) either isolating the compound of the
formula | prepared by method a) in free form or refeasing it from physiologically incompatible salts or,
in the case of the presence of 10acidic or basic oups, converting it to physiologically compatible salts.

or ¢) separating g compeund afihe fa{m@v p&&@@}ﬁ%ﬂ by mehagalian a switahieaprecursor of the
formula | which, owinE to its che ical str occu n eqantlglwsmg or clllas'EFreqr’perlc forms, into
the pure enantfg?‘?f?f’%?w&er Wé?fsmg%i orm 8nurW| enantiomencall ly pure Acids or bases,
chromatographijosrdhirdistatidratitprates fE?I@P dévreanyhticRBYERERs 6 ’Iﬂé]mantlomerlcally
pure compoungs:sHeh asamiagatidsiapparationalithetbnstiessandears, thuseohi@ined, and elimination

of the Chll’aé auléll%@ﬂaﬂ?“ﬁ&!sﬂm&%'n\fﬁﬂﬁ%iwrtﬂgﬁl@iﬁws %ﬁd@f@cﬁﬁﬁﬂﬁ’{oﬁ&ﬁ@ﬁfmg the compound
a

of the 20formu ccording to.scheme . Scheme 1: ng(Bl N- 10 R51 HN FiZX "{,S,--03
\,,R - N-FW qugtyazolmyl isothiavolyl, isoxazolyl, 1sOXazoil xazolinyl, morp olmy

naphthyridinyl, octahydroisoquinolinyl, 1.2.3-oxadiazolyl, 1.2.4-oxadiazolyl, 1,2.5-

oxadiazolyl, 1,34-oxadiazolyl, oxazolidinyl, oxazolyl, oxothiolanyl, phenanthridinyl,

phenanthrolinyl, phenazinyl, phenothiazinyl, phenoxathiinyl. phenoxazinyl, phthalazinyl,
10 piperazinyl, piperidinyl, pteridinyl, purynyl, pyranyl, pyrazinyl, pyroazelidinyl. pyrazolinyi,

pyrazolyl, pyridazinyl, pryidooxazolyl, pyridoimidazolyl, pyridothiazolyl, pyridothiophenyl,

pyridyl, pyrimidinyl, pyrrolidinyl, pymolinyl, ZH-pyrrolyl, pymolyl, tewahydrofuranyl.

tetrahydroisoquinolinyl, tetrahydroquinolingl, tetrahydropyridinyl, 6H-1,2.5-thiadiazinyl,

1,2,3-thiadiazolyl, I.2.4-thiadiazolyl, 1,2.5-thiadiazolyl, 1,3.4-thiadiazolyl, thianthrenyl,
16 thiazolidinyl, thiazolinyl, thiazolyl, thienyl, thienoimidazolyl, thienooxazolyl, thienopyrrolyl,

thienopyridyl, thienothiazolyl, thienothiopheny!, thiomorpholinyl, triazinyl, 1,2,3-triazolyl,

1.2 4-triazolyl, 1,2.5-trazolyl, 1,3, 4-giazolyl or xanthenyl radicals.

In.the case that X is C-R1 and Y is C-R2 and R and R2 are each a bydrogen atom, this is

understood o mean bicyclic ring systems which, together with the 4H-[1,2,4]miazol-3-
20 yiamine in formula I form, for example, a [1,2.4)triazolof4,3-ajpyrin-3-ylamine ting which

has the following structure:

NH,
i VAN
S

In fhe case that X is N and ¥ is O-R2 and R2 is & hvdrogen atom, this is understood o mean
2% bicyelic ring systems which, together with the 4H-{1,2,4)triazol-3-ylamine in formula 1, form,

for example, a [1,2.4]triazole[4,3-b]pyridazin-3-ylamine ring which has the following

structure:



/ R32NOX\ 1\ _,," 0 A4(IIRY The reactants Il and IIl, In optionally being present in the form of a salt,
are convened at room temperature or a slightly elevated temperature from 40C to 60C,
advantageously, when Il is in the form of a salt, in the presence of a base, preferably biiinigs base, in
a solvent, preferably dimethylformamide (DMF) or dioxane, to give the compound of the formula I. The
X, K. Q1, Q2, Q3, R2, R3, R4, R5, Rai, R7, R8 atitl R9 radicals are each as defined in formula I. W
represents a good leaving group such as chloride, bromide, mesylate or tosylate, preferably bromide
or mesylate. The 2- submqtuted triazolopyridazines (A) which are likewise formed in different
proportions 10unger th se reaction conditions according to the substitution pattern can be removed by
chromatographi/ or tallization. It is advantageous to separate by means of silica gel with
dichloromethan oI as the eluent mixture. N Q 1 R2X, N/ Q23 R5 R6 /IV OR7 R4 R9R8

Hydrazines of the formula V type can be cyclized with c¢yano units of the Z-CN gp%‘tg 15selectively
form the | -sub3tetatreist ShicebRpBa ARSI the BT ARERSE WHdre ‘BT 18R G ge

rogen. Alternatively, it
is possible to cyelize the: hysleeziesaof- the formbstadVitgpehwithisth rvesan saassoSE&RRn 1' of the formula

XXV type selecfiygly,tq the, 1 spbslituiaghcationisieemponndsf thadoremutanl wowiich case the
thiourea formed as an intermediate ca be. cyclized with a "sulfur.acfivalor’ such,as tosyl chloride, a
carbodinnide, SEHTBISM Oo%%mta%f)e ngl Merc S%ems b2 A \@ﬁ bt

r oxide tog%ve compounds of the formula | type. In this

case, the X, A' hoyazezclgsidoREh s R5 Re2R7SRESIIRE ratitds & BEBR%E defined above
and Q' correspeptigda:@hohimpriotecting group sush.asFMOG«(fliotier=9-3hmethytasycarbonyl),
which, after rlngégg&ﬁ%%n 1ggg,gﬂggﬁgetached agalng@%@{{@ﬁ%ﬁ@&@&\mhgm%ﬁ@zﬁwdrogen are

obtainable. 27cvc%@p%rnntae§b]naph€naian 2,6,7 8-terahydro-3H-5-thia-1, 2 3a.4,R-pentaara-
10 cyciopentalbinaphthalene; 2,3,6,/q8t9~h&xahydro—1,2,3&,4,6,9~hemaza~cyclopcma{a}-

naphthalene;  2.3-dihydro-3,7-dioxa-1,2.32, A-tetraaze-s-indacene;  2,6,7,8-tetrahydro-3H-

cyclopentale]fl ,“,é}mazolowﬁ ~b]pyridazine; 2.7.8,9-tetrahydro-3H-cyclopenta[d]

[1,2,4}&'1&12010[4,3~n]pyr1dazme or 2.3,62,9a-tetrahydro-{1,3]dioxolo[4,3-d]{ 1.2,43-
triazolof4.3-Blpyridazine.
The expression "R5 and R6, R6 and R7, R7 and RE or RE and RY, together with the ring

<t
o

atoms to which they are each bonded, form a 5- to 8-membered ring, where the ring consists

onty of carbon atoms or 1, 2 or 3 of these atoms are replaced by nitrogen, oxygen of sulfur

atoms”  is  understood to mean. for example, ring systems such as  2.3-

dihydrobenzol 1 4]dioxir; 3,4-dihydro-2H-benzofl AJoxazine; 1,2,3 4-tetrahydroquinoxaiine;

20  benzo[l,3}dicxole; 3, 4dihydro-2H-benzo[1.4]thiazine or 2,34 5-tetrahydro-1H-
benzofb]l1,4}diazepine.

The expressions "R11 and R12 in the "N{RI1-RIZ" and "NRII}-C(O}-RIZ" fragments

yepresent & 5- to 8-membered ring which is formed together with the pitrogen atom "N or the

"N-(COY" group to form cyclic amines, imides or lactamns whick contain up to 2 farther

28  heteroatoms from the group of N, O and 8" or "R11 and R12 in the "N(R2I}-R22" and

CN(R213-C{03-R22" fragments is a 5- to §-membered ring which is formed together with the

pitrogen atom "N" or the "N-(CO)" group to form cyclic amines, imides or lactams which

contain up to 2 further heteroatoms from the group of N, O and 5" is understood to meas, for

example, ring systems such as cyclic amines such as azetidinyl, pyrrolidingl, piperidinyl,



(V)Re Compounds of the formula Il can be obtained commercially or by literature methods, for
example proceeding from the corresponding acetophenones X or X' (see, for example: 5Phosphorus
and Sulfur and the Related Elements (1985), 25(3), 357 or Tetrahedron Letters (1984), 25(34), 3715).
The well-known compounds of the formula X type, which are commercially available or can be
synthesized in numerous structural variations, cagg for example, be functionalized on the acetyl group
with, among other reagents, elemental chlorine or bromine, tribromide derivatives such as

phenyltrimethylarnmonitun tripromiges:+ 1, Jdishiaradimethyinyed antoin abl rehiar axeds
N-bromosuecinimide. Cogtn ogrgds of the form{y_&a@i t]}éh)e can b%égr_%pd\l/gnrtie%,l fog&iég_rygle, using mesyl
or tosy! chlorid&%o %%%f%%%ﬂn&éo%?‘tﬁgﬁ?%npef chendPS™Xsror particular Rb to R9 radicals, it
may be more fdizorhlsis firshacesonlin emwereial gidhe R AR kSRS or XI' type,
which can thenshe-funetionatizedsprefesably brominated, very selectively on the methyl group to give
the compoynds-of the XI| fype. and, after ekelalzaiamwith.suitable.aeidsy lkguiseread to

compounds of the Il type. The substituents i schemes,:’tmanéj 4.arte eachrﬁlgadefirﬁ §bove. Tisa

-(CI-C4)-allcyl GFoipes0 WHRHEF i& SMiEnes, Bropyiere or TS

v fluorinated or pe y

_ bu'fy?élne, Wris a reactive compound such

as phenyltrimetliglanmonilmmku oo ik:b fotssstidei Mnfitie! GioR- 815 Sistire Ffdide: Scheme 4: 28
CFs3, -CHF4, -CHyF, -CHF-CF3, -CHF-CHF,

-CHE-CHyF, -CHy-CF3, -CHy-CHEF, -CHy-CHoF, -CF-CF3, -Cl'p-CHE,
10  -CF4-CHyF, -CHy-CHF-CF3, -CHy-CHF-CHF, -CHy-CHF-CHF,
-CHy-CHy-CF3, -CHy-CHy-CHF?, -CHy-CH-CHoF, -CHy-CF2-CE3,
-CHy-CFo-CHFy, ~-CHy-CFp-CHyF, -CHF-CHF-CF3, -CHF-CHF-CHE 3,
-CHF-CHE-CH»F, -CHF-CHp-CFq, -CHF-CHy-CHFg, -CHF-CHo-CH2¥F,
-CHF-CF;-CF3, -CHF-CF4-CHF 5, -CHF-CFp-CHyF ,-"i.':CFz -CHF-CFs3,
15 -CF»-CHF-CHF9, -CF2-CHF-CHF, -CF2-CHp-CFy, -CFo-CHy-CHE 7,
LFy-CHn <CHoF, -CF9-CFp-CFy, ~CFy-CFy-CHF3, -CFp-CF2-CHoF, -CR(CE3)y,
-CH(CHF»)y, -CH(CFHp)p, -CH(CFHYCHFy), -CH(CFH3)CF3), -CH(CFHz)}CH3).
-CH(CHF2}CH3).  -CH(CF3}CH3),  -CF(CFsp, -CF(CHFz)p. -CF(CFHzl,
“CE{CFHp)CHF), -CE(CFH){CF3), -CF(CFHp}CH3z), -CF(CHE)CHj3), or
20  -CF(CF3)(CHj3), and also the further possible combinations for butyl, pentyl and hexyl,
which, like propyl may also be branched,
for alkylene, for example, from the following radicals: -C¥»-, -CHF-, -CHF-CFy-,
-CHF-CHF-, -CHF-CHp-, -CFp-CFy- or -CFa-CHpF, and also the further possible

combinations for propylene, butylene, pentylene and hexyiene, which may also be branched,

25  and for oyclealkyl, for example, from the radicals



Compounds of the formula Il can he obtained commercially or by literature methods. Suitable
precursors are compounds of the XX type, which can be cyclized in the presence of cyanogen
bromide, cyanogen chloride or tosyL cyanide to give compounds of the Il type, and 5 which may also
be present in the tautomeric form of the X.Xa type. R2, "X -<-7" %-NH ' "NH R3N, - R4 The compound
of the formula 3CX such as pyridazin-3-ylhydrazipe and the compound of the formula XXa such as
[2H-pyridazin-(3E)-ylidene]hydrazine are tautomeric forms. When only one notation is utilized
hereinafter, this means that the other tautomeric form. isFaIsoF:LOdiscIosgd. The gompound of the
formula lean alsd™be preparefl in nfes feric Tarpis ‘eh dexiye fit th owin%p,m' | formulae of
formulal: 15 The/compound of theif(ormula I also bg pr aﬁﬂfurth r fnesomeric forms which
derive from the f ing p | for Fof I whien, ye ample, Xis CH and R2 is OH: 29 .
NH,NH, 0 O It is also possible that the compound of the formula fowls an internal salt because, for
example, the Q1 radical, when it is -C(0)-O-0H3 or -C(0)-C1-13, owing to its acidifying action, enables
the formation of an if]ternal salt. An out ardﬁ%un(fharged icompoundkis Sthéerefore then obtained, which

does not require"a"cmmteﬂ“%:". ] tg-als of the-ritrogen; herg;-thegnternal salt, in contrast to
the form alreadyjdes\cribe -€an reauaaﬁ»gé to the-rebtral form-Ace is such as carbonyl or
else -01-120F3. F F L L L I

and also the analogous larger cyclopentyl and cyclobexyl rings.
The expression "halogen” is understood to mean fluorine, chiorine, bromine or iodine,
preference being given to fluorine, chiorine or bromine, especially to fluorine or chiorine.

5  The expressions descrived ebove can also be combined as desired, as done, for example, in
"(Co-Cg)-alkylene-0-(Cp-Ceg)-alicyiene-{Cg-Ci4)-aryl".

Fﬁnctional groups of the intermediates used, for example amino or carboxyl groups in the
compound of the formula I, may be masked by suitable protecting groups. Suitable proteciing
10 groups for amino functions are, for example, the t-butoxycarbonyl, the benzyloxyecarbonyl or
the phthaloyl group, and also the frityl or tosyl protectiﬁ.g grotp. Suitable protecting groups
for the carboxyl function are, for example, alkyl, aryl or aryialkyl esters. Protecting groups
can be introduced and removed by technigues which are well known or are described here
(see Greene, T. W., Wuts, P. G. M., Protective Groups in Orgenic Synthesis {1999, 3rd Ed,
15 Wiley-Interscience, or Kocienski, P. I, Protecting Groups (2004}, 3rd Ed., Thieme. The
expression "protecting group" may also include corresponding polymer-bound profecting
£roups. '
The inventive compounds can be prepared by well-known processes or by processes
described here.
20
The invention further relates to a process for preparing the compound of the formula I and/or
& stereoisomeric form of the compound of the formula | and/or a physiciogically compatible
salt of the compound of the formula I, which comprises

a) reacting 2 compound of the formula 1T



N, Ate, ,N NN 10 Further mesomeric forms arise when the nitrogen cannot be stabilized by
deprotonation. N H,/N N"NN 1 When only one notation is used in this application, this means that the
other mesomeric forms are also disclosed too. 15Alternatively, compounds of the XX type can also be
reacted with isothiocyanates of the X9CV type to given the thioureas of the flVI type. The latter can,
after activation of the sulfur, for example with ethgebromoacetate, a carbodiimide. tosyl chloride or
mercury oxide, be converted to the compounds of the formula Il type. The X, R2, R3 and R4 radicals
here are each as defined abgye anda@l ggrresponds to Q1 or a protecting group such as FMOC
(fluoren- 209-yimethyloxycarbanyd, which, after ring closure, can be eliminated again, and so
compounds where QL1 is hydrogen-§ ptarrable. 8theme 5: 30 -R.2., "X5,"N" ,Q1, R2, A" N lil ..."

where RS, R6, R7, RS, R9, Q2 and Q3 are cach as defined in formula I and W is

chioride, bromide, mesylate or fosylate with a compound of the formula IH

HN—

N (i

in whick X, R2, R3 and R+ are each as defined in formula L with or without addition
of base, in a sojvent to give a compound of the formula §, or
b} either isolating the compound of the formula [ prepared by method a) in free form or
releasing it from physiologically incompatible salts or, in the case of the presence of
10 acidic or basic groups, converting it to physiologically compatible salts, or
c) separating a compound of the formula I prepared by method a), or a sultable precursor
of the formula 1 which, owing fo its chemical stucture, occurs in enantiomeric or
dizstereomeric forms, into the pure enantiomers or diastereomers by salt formation
with enantiomerically pure acids or bases, chromatography on chiral stationary phases
15 or derivatization by means of chiral enantiomerically pure compounds such as amine
acids, separation of the disstereomers thus obtained, and elimination of the chiral

auxiliary groups.

The invention further relates to a process for preparing the compound of the
20 formula I according to schemme 1. '

Scheme 1:



Compounds of the XX type can be obtained by incorporating hydrazine into compounds of the XXI
type, which are commercially available with a wide variety of different substitution patterns. The X, Ni.
R3 and R4 radicals here are each as defined above and LG represents a good 5leaving group such as
fluorine, chlorine, bromine, iodine, mesyLate, tosylate, inflate or nonaflate. R2N (XXI) R3 R4 One route
to the chlorine compounds of the XXI' type wherezX is nitrogen and Ni is chlorine is, for example, the
reaction of maleic anhydrides of the XXIII type with hydrazine hydrochloride to give the compounds of
the XXII type, followed by he, reactlon with 1Ophosphorus1oxychlrg|de to %lve the dichloride ICU" and
with hydrazine 1o glvg the ompou the XX type where. I e B0 (XXII) (Km) R4 A

compound of thequm a ,prepaﬁ@ cc g to scheme |, \ey(iﬂ, ursor of the formula |
which, owing tq,i igal structure, in enantlomex\c forms, ¢an‘pe fgparated into the pure
enantiomers by salt rmation with enam lomeRgally pure aad&é?hgseszgchro tography on chiral .
stationary phases or derilAtization by me#hs of chiral en%?htlorngrlcaﬂy pure compounds such as
amino acids, separation o the di tereo S, thus obtained, and.eli |nat|on of the chiral auxiliary
groups (proces'%%?:fea(%f’ﬁﬂ’;ﬁeI c%‘;go%an E[l" AT orep: z%rerﬁl gfcco%%dlng to sgﬁ‘gr%e | can either be
isolated in freermmﬁempqﬁww’é@@ﬁ%ﬂﬁfédﬁﬁ@@@ﬁ%@@c%@ BrifdsitdErutsEe tonverted to
physiologically esmpaiibiens ais: (Froaess by pAeidie drbasipplathicidiafkthasompound of the formula |
may be in tbe fQrLaf el salin e B de 0?@@{@@%@@@%@5&@9@% slts are preferred,

for example alkali metal or_alkaline earth metal sagr51 r?{(‘gﬁlog ra ullfates Eemlsulfates
osp

methylsulfonatégmb‘} u&?@g’uﬁ‘fo%tt%%" AT gg‘tﬁé tes, an alts of amino aC|ds natural bases
or carboxylic a@ﬂ@%@a@laétﬁi@%mﬁwoﬁmﬂé@%@ﬁé@ Cb!ﬂiﬁété%’,“ﬂﬁﬁﬂé’%l’é%‘f gluconates,
Sglutamates, malgaieg. Qrpammoatesid hysietbgically tolerated salts are prepared from compounds of
the formula | C%%Q'&Qéumf&%%&maw y@p&ﬁ%&&s&%&%&%@@mﬁ% Bpasss step b) in a

manner known per se. If compounds of the formula ntain acidic function &/ stable alkali metal,

alkaline edith n‘f%‘f% tB?Sﬁﬁﬁﬁtf?ﬁlﬁ?réiﬁfﬁ’gfl?ﬁT%é%ﬁ“rﬁ esu FEUPRPEEAE oefrrﬁxé1 Y5t basic reagents such
as 10hydroxidesroasvenalte st bicaitrdirates. iéikm:?@ﬁdoéﬁﬂﬁ%@ﬁfé?aé?@“éﬁi@atﬁées for example

trimethyl- or triathylaminemethansiamines dietharatatmiae or triethanolamine, trometamol or else basic
amino acids, for instance lysine, omlt@pe or arginine. Basic groups of the compounds of the formula |
form acid addition salts with acids NSwtable far this purpose are both inorganic and organic acids such
as hydrochloric or hyc’i-“'r%‘bmr\ﬂm i

(AY

R4

Hydrazines of the formula V type can be cyclized with cyano units of the Z-CN type to

15 selectively form the 1-substituted cationic compounds of the formula I type where Q1 s
hydrogen. Alternatively, it is possible to cyclize the hydrazines of the formula V fype with
isothiocyanates SCN-Q1° of the formula XXV type selectively to the 1-substituted cationic
compounds of the formula 1, in which case the thioures formed as an intermediate can be
cvclized with a “sulfur activator” such as tosyl chioride, a carbodiimide, ethy! bromoacetate

20  or mercury oxide to give compounds of the formula [ type. In this case, the X, A”, Q1, QZ,
3, R2, R3, R4, RS, R6, R7, RE and RY radicals are each as defined above and
corresponds to Q1 or a protecting group such as FMOC (fluoren-S~yimethyloxycarbonyl).
which, after ring closure, can be detached again, such that compounds where Q1 is hydrogen

are obtainabie.



15 phosphoric; methanesulfonic, benzenesulfonic, p-toluenesulfonic, 4-bromobenzenesulfonic,
cyclohexylamidosulfonic. trifluoromethylsulfonic, 2-hydroxyethanesulfonic, acetic, oxalic, tartaric,
succinic, glyeerolphosphoric, lactic, malic, adipic, citric, fiu-oaric, maleic, gluconic, glucuronic, palmitic
or trifluoroacetic acid. 20In process step c), the compound of the formula I, if it occurs as a mixture of
diastereomers or enantiomers or results as mixtues thereof in the chosen synthesis, is separated into
the pure stereoisomers either by chromatography on an optionally chiral support material or, if the
racernic compeuaglof- the formula | is capable of salt formation, it is also possible to carry out a
fractional crystallization of the diastereomezr_@'q\,ﬁglgg)formed with an optically active base or 25acid as

“auxiliary. Examples of S’Eﬂtaglé*%hiral statiomary phases for thinsiayer dFicokyfih ghromatographic

separation of enabz!rﬂ&ﬁ;’réQ rev fed siliﬁé‘?@,‘e ;éﬁ@iéorts (calleq,fP\i,yPé € pha and high molecular

weight carbohyg SUe jacetylcetiufose—Foramalytical prposes, it is al p%)?ssible to use gas
chromatographic mgthods on chiral stationary phases after a flate+dervatizetfon known to the
skilled worker. To separate( Anantiomers of the 30racemic carboxyli€ acids, thé'lliastereomeric salts of

differing solubility,3se-fQrmed withian apticatwacivamsually semmerciatuavailable, base such as
(-)-nicotine, ()- and (+phenylethylarpine, quinine bases, L-lysine or |- and D-arginine, the less soluble
32 component‘?’é&?ﬂs‘éfaﬁré) %néo %[,I e L}nﬁ%})émsoq%%iﬁé%g?aég%gggrﬁ%r iég %Ieé;gog}i(te from the mother liquor,
and the pufe eRepBisveradaTE RS e d HHoTh Tife tiastebeo mEhc SaNTEIRATRY ifitis way. It is
possible in the @ame28@ay;ia7psiNThpledbloony ertntivernria cbiir docowipd tmdsvbEtecformula | which contain
a basic group %g&ggga@gg%gﬁgMMMM%M@QM@@@MW@%&@@@mhor-lO-suIfonic acid,
D- and L-tartaric acid, .ID- and ;L%gtic %giag: nd +)W%H!da -i)-m delic %ie%ieirrﬁg%he pure enantiomers. It

. . r e, b tal TOMD ng ouer reage . .
is also possiblE B Ve ChITa compotnds containing alcehol or amine functions with appropriately

activated or, whepEnaspPEpHBter Byt dErRRLER ATihaD Bre SRR A RIS IR e eBifesponding esters or
amides, origconverseloeldinalioarbexydic Heidsravidh earoxycprotedtechepanrtopiire amino acids into the
amides or 10with epantigpuie. Ry digvcarhaxlisiacids such asdastinaeiddnge the corresponding
chiral esters. The chiralit 3{: E@e amino acid or alcohol residue which has been introduced in
enantiopure foﬁ?ﬁ@ﬁﬁ’?ﬁg Se (Hiized to separate the isomers by carrying out a separation of the
diastereomers Whigtt &re now available by crystallization or chromatography on suitable stationary
phases, and then eliminating thexinglided chiral moiety 8@afg by spitable methods. 15 A further

&

possibility with some of the i ntive ‘ca psounds is ta-preparethe framework structures using
%;é @ RTS possible also to employ other

diastereomerically or enantiomer| 2-gtarting matepiats 3-tHRIS o
or simplified processes for purifyin final pi&ducts. These-sta ting ni5terials have previously been
prepared enantiomerically or diastg?eomgﬁcally pure 20by processes known from the literature. This
may mean‘ih pattigttanthatseitiRerehantiosejcctiveprocessdssarecempldyadtmahd ynthesis of the
basic structures; Qr.else. & seRaFatIoN of enanticmers4ondiastareamers) is:ormigd out at an early stage

of the synthesis and n(;(;!at the stg%%gf g;e fl al I;é%dltlgc %S%gisrg g}g&%igﬂhgfﬁﬁqﬁ%g&garaﬂons can

. . bromigated, very sele = me
likewise be achi&ved b pr ceealng in two or mare Stages. 25 The invention also relates to

medicaments hafArfysHiEreuvElCBiReREdfatifexst BT emBOERrOPIE ¥8fmula | and/or a
physiologically thiessieshsaltiotthe.conpotard afithedtdmdubotafid/er@nopttmadlywstereoisomeric form
of the compgund, af the, formula | tngstherwiiha wharmacesticallixsuitablesand physiologically
tolerated carrier, additive, 3pand/ar other y‘f\? ingredienis.and gxelpients, Quwing to the
pharmacologicdl S Fo eIt e BRSO URAS Of The Ivantion are surtable for

Scheme 4:



‘33 example for the prophylaxis, secondary prevention and therapy of all disorders which can be
treated by inhibition of the protease-activated receptor 1 (PAR1). Thus the compounds of the invention
are suitable both for a prophylactic and a therapeutic use on humans They are suitable both for acute
treatment and for long-term therapy. The compounds of the formula | 5can be employed in patients
suffering from impairments of well being or diseages associated with thromboses, embolisms,
hypercoagulability, fibrotic changes or inflammatory disorders. These include myocardial infarction,
angina pectoris and all other types of acgge cerapanisyndrome, strake opetiphgral vascular disorders,
deep vein thrombosis, pulmonary embolisfi, e ic or thrombotic'&vénts/eaiised by cardiac
arrhythmias, cardiovascular events such ‘as TOresténosis®lowing Fevascularzalio®ingioplasty and

M Bstent implantatibngg@nd#sypass operations. Thé campounds of the formula
| can further be emp o\ inall ﬂtoc!i‘cghures leadjng to contaet-6f-blood with), foreign surfaces, such as
for dialysis patiends and-patients with, indwelling catheters. Compoungs of the formula | can be
employed in order t¢¥eddte thj é% Hc'ng tk#gm&%o ?Iowing surgic:a,ri‘i;.%,\ré)lﬁ:eHa &2 such as 15knee and
hip joint operations. Coggpounds of the fortnuts titable for the treatmentoffpatients with

disseminated intravascular coagulation, sé?ﬁrﬁig nd F@ther“’i‘t“‘u%ravascuIﬁr*fé}ée(ﬁ’@R@sso@‘fiﬁed with

nflammation. Ehe, cameeHncip,of e aruladiare Mlelisiahie ofie Bigpllylaxis and treatment of

patients with atherosclerosis, diabetes and the metabolic syndrome and the se%uelafe thereof.
20ImpairmentsSBFAMe FEHGEIATC SR BoPeXariple T TeBSEHE  h AVE BEER RPlicated in
mechanisms |eadingpidtundercgyrowth dGivddurn seyhermbtatishaseinoinian hrld rarfddegenerative
articular digordgrsuHeh A3 sbeumataitantiiisanthastiosisa gampounds of the formula | are suitable
for retarding or preventing such processes. Further indjgatiogs for the use of the compounds of the
formula | are fibrotic cha Trithe 25Iu§§()such as chrorﬁﬁbﬁé:uctive R%{gpnary disease, adult
respiratory distress syndso Eﬁm of the eye spi¢ ibxinNdleposits following eye operations.
Compounds of the formula | are also suitable for the preventhn and/or treatment of scarring. The
medicaments of the invention &an be administered by oral, inhalational, rectal or 30transdermal
administration dhdxesphodtdiedusyitidan i irraperitvfeatominravenougiisjédetion. Oral
administration isprefered.Geating:of slentsonitcempaunds-ehihe-ioimmuas anchother surfaces
which come into contact with blagd.in. the Rody.IsApssibls.Theilvention, 34 aiso relates to a process
for manufacturing a medicament, which comprises making a suitable dosage form from at least one
compound'8f tH&Btula | with a pharmaceutically suitable and physiologically tolerated carrier and,
where appropriate, further suitable active ingredients, additives or exeipients. 5Suitable solid or

pharmaceuticahfriMiRLANS akSHiRLEX MRS, 1 FRAEHeSinReNERI COaedhich derive from
the following partial formulae of formuia It
H N H,N HoN
- - -
Xx—N_ N y=N N

/ B ~ CY;\&\ « / ~

15 The compound of the formula I can also be prepared in further mesomeric forms which

derive from the following partial formulae of formula I wher, for example, X is CH and R2 is
OH:



tablets, tablets, (micro)capsules, suppositories, syrups, solutions, suspensions, emulsions, drops or
injectable solutions, and products with protracted release of active ingredient, in the production of
which customary aids such as carriers, disintegrants, binders, coating agents, swelling agents, glidants
or lubricants, flavorings, sweeteners and solubilizers are used 10 Excipients which are frequently used
and which may be mentioned are magnesium caggonate, titanium dioxide, lactose, mannitol and other
sugars, talc, milk protein, gelatin, starch, cellulose and its derivatives, animal and vegetable oils such
as fish liver oil, sunflower, peanut@r sesame oil, polyetQylene glycol and solvents such as, for '
example, sterile water aggd‘!m‘pné\hydrie or polyg,rdrirg/a{é:oﬁols such as glycerol. 15The pharmaceutical
products are preferably imanufactéired and ad ini}t redin dosage units, where each unit comprises as
active ingredient a p&rticular doge of the codipound o hit\he invention of the formula I. In the case of
solid dosage units such as tablets, capsules, coated tablets or suppositories, this dose can be up to
about 1000 md! Bapretbistiptascarseres ot Hgrand e BEgerbrihedsn Colutions in ampoule
form, up to abouiB96 irdbutdipréfehablyi20abpUt (I to-L0Dg:. Thegdaity deseggndicated for the
treatment of angdultDatient weighingaheut{0 kg are.feRendingaribapsthdty of the compound of
formula |. hom about 2,1mg.(0. 1000 maof.astive inaredient, prsferably.abow 20 g to 500 mg.
However, in some circumstances, higher or IoWer al?y 0ses may also be appropriate. The daily dose
can be adminisi@reeraBeEithie inR ! stolecatiiristralion Hrae feibst s8iraede&ale unit or else a
plurality of smalterd ésageacuhits@ptysumiuitplebadininstratidiThf divided doses at particular intervals.
Compounds of the formula | canvlg administered both as monotherapy and in combination or together
with all antithrombotics igga{gulants and platelet agg&é‘gqﬂeriinhibitors), 30thrombolytics
(plasminogen agtivators.of Ly"type), other sub&aWnlg’brofibrinolytic activity.
antihypertensives, rggulators of‘blood glucose, Iipid'—“lowering agents and antiarrhythinics. Suitable
platelet aggregation inhibitors in this connection are 35 cyclooxygenase | inhibitors such as aspirin,
irreversible P2Y12 antagonists such as clopidogrel or prasugrel, reversible P2Y t2 antagonists such as
cangrelor 6% AZDSitADamabih fionnb encarveéh 24p nirsterg eandon Hel 2-aittad Onists@uehoas terutroban. It has
been possible to show additivg;eszects of PARI blockade in comhination with P2Yp blockade for
example 5(Ear. Heart/NZOOjl\ZS, Abstract Suppleme . Examples End products were generally
characterized by a chrom N(og\raphic method with UI@ tand 10 mass spectrometry detection
(1_,CLIVIES1-MS i g\f nd 1H NMR. The teitpounids are described by reporting the
corresponding retention time in the ion current (LG-MS rt) and'the corresponding [m+H]t signal in the
case of posiive,anizalian.in ine.caesReRHng Mmass SRSk hen00 (M iz mass signal could
be obtained, the 1H NMR data were reported as an alternative. Abbreviations used are either
explained or cotedidig e usual 15conventions. Silica gel separations were carried out manually
(flash chromatography) or supported by semiautomatic cartridge systems such as Companion
(CombiFlagh) oxilasheaastenbh{dones Gropatogiapbyladinlessisiatedathenrise, chromatographic
separations wesg,caged gul.qn.siea.ael min el aceiatieplpnR. dishiorgmafane/ethanol or
dichlorometharie/methandl 20 mixtures as the eluent ’ , - i

sulfur, for example with ethyl bromoacetate, a carbodiinzide, tosyl chioride or mercury oxide,

be converted o the cormpourds of the formula HE type. The X, B2, R3 and R4 radicals here are
each as defined above and Q17 corresponds to Q1 or 2 protecting group such as FMOC (fluoren-

20 Y-vlmethyloxyearbonyl), which, after ring closure, can be eliminated again, and so compounds
where Q1 1s hydrogen are obtainable.

Scheme 5:



Solvents were evaporated generally under reduced pressure at from 35C to 45C on a rotary
evaporator, which is referred to by phrases such as "concentrated”, "concentrated by rotary
evaporation", "dried", "freed of the solvent”, "solvent removed or drawn off' or similar expressions.
25LCUV/MS analyses carried out under the following conditions: Method a (=met. a) System:Agilent
1100 HPLC-System coupled to 1100 LC/MSD Calgmn:YMC Cshere 0105 H80 20x2.1 mm, packing
material 4 p.m fluent: ACN:H20-'-'0.05% TEA (flow rate 1 ml/mm) 30 Gradient:4:96 (0 min)95:5(2 min)
4 95:5 (2.4 min) 44:96 (2A5 min) lonization:ESC- 36 Method B (=met b): System:Agileni 1200
HPLC-System coypled o0 6120 LGNS, g;oﬂi@ﬂ‘una C18, 10 x 2.0gpm, packing material 3 pm 5
Eluent:ACN:H20+0.05% T’FA (flow.ratt 1.1 mfmi dient:7:93(Q.mi ’9 (1 min) 4 95:5 (1.45
min) 4 7:93 (1.5 mj !} iQri'BsI+Kiethod ’g gstem:A 0 HPLC-Systern
coupled to 6120 LC/IMS;colimn:Luna C18, 10 %2.0 mmg packing materigh3 pm

Eluent:ACN:H20+0.05% T, (flow rate 1.1 mI/mlm)@[)adlent 1:99(0 ) 4 7:93 (0.3 rain) 4 95:5 (1 3
min) 495:5 (1.75 min) 4 1; 59 S(XS min) 5I niza |on ESI+

Compounds of the iype can tamu by incorporaiing hydrazine into compounds of
the X¥I type, which are commercially available with a wide variety of different substitution
patterns, The 3, R2, R3 and R4 radicals here are each as defined above and LG represents & good

5  leaving group such as fluorine, chlorine, bromine, iodine, mesylate, tosylate, triflate or nonafiate.

R2 X
“ N
{ (KXY
R3 = L3
R4

Ome route to the chlorine compounds of the X3{I" type where X is nitrogen and R2 is chlorine
s, for example, the reaction of maleic anhydrides of the 3{III type with hydrazine
hydrochloride to give the compounds of the XXII type, followed by the reaction with

10  phosphorus oxychlonde to give the dichioride XTI and with hydrazine to give the
compounds of the X230 type where R2 is chlorine, '

Civ N Gl
Q | »} - R LN \ - N
R T T 2N NN, T )

= )YL\ g e NH

R3 R4 R3 Ne; R3" ] rRe |
. R4 o R4 ONH,
poa gy ™4 (XX} (XY
A compound of the formula T prepared aceording to scheme 1, or a suitable precursor of the
formula I which, owing to its chemical sfriucture, cocurs in enantiomeric forms, can be
15 separated into the pure enantiomers by salt formation with esantiomerically pure acids or
bases, chromatography on chiral stationary pheses or derivatization by means of chiral
enantiomericaily pure compounds such as amino acids, separation of the diastereomers thus
obtained, and elimination of fhe chiral auxiliary groups (process ¢}, or the compound of the
formuta | prepared according to scheme 1 can either be isolated in free form or, in the case of
20 the presence of acidic or basic groups, converted to physiologicalty compatible salts (process
b). '

Acidic or basic products of the compound of the formula I may be in the form of their salts or



Method D (-met. d): System:Waters: 1525 pump, 996 PDA, LCT classic TOF-MS Column:Waters
XBridge C18 4.6 x 50 mm; 2.5 tIM 20 Eluent:ACN-(0.05 % TPA: H20+0.05 % TFA (flow rate 1.3
ml/min), 40C Gradient:5:95 (0 min) 4 5:95 (0.3 min) 4 95:5 (3.5 min) 495:5 (4 min) lonization:Esr
Method F (=met. e): 25 System:Waters: 1525 pump, 996 PDA, LCT classic TOE-MS Column:Waters
XBridge C18; 4.6 x 50 mm 25 04 Fluent:ACN+0.@% % TFA : H20+0.05 % TEA (flow rate 1.7 ml/min),
4QC Gradient:5:95 (0 min) 4 5:95 (0.2 min) 4: 95:5 (2.4 min) 4 95:5 (3.2 min) 4 5:95 (3.3 min)5:95 (4.0
min) 30lonizatign:k hMethashkitzney Qéce%&b%)ﬁl@mé\ﬂa@faﬂ 1525RURYKAIRDA, LCT classic

TOF-MS CO“’”H{% MG Sher%:?’s Egsgé]oc otides s%%%pﬁiég%‘l Qﬁg%e/ﬁny stk 1‘95% % TFA (flow rate 1.3

ml/min) Gradi min 5min) 4 3 'min) 5lonization:ESP- Preparative I-IPLC with
reversed- phaséﬂ(F%F’ﬁ Rede @ RRadteRRRsEPEER: W?ﬁ’ésfgl?ﬁmﬁé‘ﬁfe?ﬁ% Fféffiod A, standard method if
no other metheerisuwientioned:as thestextib@ Coturm. Mk, @a#Msfadﬂ@@&iE@Wd) Purospheret

RP18 25X2§0 I%ﬁ&mates maieates or pamoaies,
Physiologically tolerated salts are prepared from compounds of the formula I capable of galt

formation, including their sterecisomeric forms, in process step b) in & manner known per se.
if compounds of the formula [ contain acidic functionality, stable alkali metal, alkaline earth
metal or optionally substimted ammonium salts can be formed with basic reagents such as
10  hydroxides, carbonates, bicarbonates, alkoxides; and anumonda or organic bases, for example
trimethyl- or triethylamine, ethanolamine, diethanolamine or triethanolamine. frometamol or
¢lse basic amino acids, for instance lysine, ornithine or arginine. Basic groups of the
corapounds of the formula I form acid addition salts with acids. Suitabie for this purpose are
both inorganic and organic acids such as hydrochloric or hydrobromie, sulfuric, hemisulfiric,
15  phosphoric, methanesulfonic, benzenesulfonic, p-ivuensselfonic, 4-bromobenzenesutonic,
cyclobexylamidosulfonic, trifluoromethylsulfonic, 2-hydroxyethanesulfonic, acetic, oxalic,
tartaric, succinic, glycerolphosphorie, lactic, malic, adipic, citric, fumaric, maleic, glucenic,

glucuronic, paimitic or rifluoroacetic acid.

20 In process step ¢), the compound of the formula L. i it ocours as a mixture of diastereomers or

epantiorsers or results as mixtures thereof in the chosen synthesis, is separated into the pure
 stereoisomers either by chrematography on an optionally chiral support materiai or, if the

racemic compound of the formula [ is capable of salt formation, it is also possible to carry out
2 fraciional crystallization of the diastereomeric salts formed with an optically active base or

25  acid as auxiliary, Examples of suitable chiral stationary phases for thin-layer or column
chromatographic separation of enantiomers are modified silica gel supports {called Pirkle
phases) and high molecular weight carbohydrates such as triacetyleeliulose. For analytical
purposes it is also possible to use gas chromatographic methods on chiral stationary phases
after appropriate derivatization known to the skilled worker. To separate enantiomers of the

30  racemic carboxylic acids, the diastereomeric salis of differing solubility are formed with an
optically active, usuaily commercially available, base such as {-)-nicotine, (+}- and

{-)-phenylethylamine, quinine bases, L-lysine or L- and D-arginine, the less soluble



10 {AM Eluent:ACN:H20+0.05%TPA Mow rate 25 ml/min) Gradient:10:90(0 min) 9 90:10 (40 min) 15
Method B Column:Merck Purospheree RP18 25x250 mm, 10 , Eluent:ACN:H20+0.05%TFA (flow rate
25 mlimin) Gradient:0:100(0 min) 4 0:100 (5 min) 4 20:80(20 min) 20 Method C Column:Agilent
Prep-C18, 30 x 250mm, 10 um Fluent:ACN:i120+0.05%TFA (flow rate 75 ml/min) Gradient:10:90(0
min) 4 90:10 (12.5 min) 4 90:1,0 (15min) 910:90 ££5.5 min) 410:90 (173 min) 25The reactions took
place in standard reaction apparatus such as single-neck or multineck flasks, which, unless stated

otherwise, according f0:the need Had A.Canaginaf Hameo:m! 43R0 ant Aswequired, were
equipped with a septum, stopper, _condens%r, ,sygrf%r 9 eo&her equipme t. Unlgg%%entioned otherwise,

all reactions toBR{t08 ey ArgENss Brst fpSieLedmenic salts of

B8 thides ‘ e“g’:jﬁ'\_“/e gas and were stirre With Thagnetic stirrers.
Microwave reaetipfAsivperebisdniethout ¥t 3B ip TRt Zar e i Pesehed ©hemistry in vessels of
capacity from Goad@=TQEhacsandingsio doeyneddn alveata:suah asidichlotomeitizand, ethanol,

dimethylforgarice, meihanol, [sgR/aRan0LAN 38 ine.liks Were RUiChasedas iy solvents and were

also used thus in'the reactions, without this being explicitly mentioned in each case. 39
AbbreviationsuSER* KB 3BS GRS ARN SRERTSHiff ™ 1 2150 poSsivle to convert Chm?wmpom y

containing sleohol or amine fanctions with appropriately activated or, where appropriate,
N-protected enantiopure amino acids into the corresponding esters or amides, or conversely
chiral carboxylic acids with carboxy-protected enantiopure amino acids inte the amides or
10 with enanfiopure hydroxy carboxylic acids such as lactic acid into the corresponding chiral
esters. The chirality of the amino acid or alcohol residue which has been infroduced in
enanfiopure form can then be utilized to separate the isomers by carrying out a separation of
the dinstereomers which are now available by crystallization or chromatography on suitabie
stationary phases, and then elinzinating the included chiral moiety.agaiﬂ by suitable methods.
15
A further possibility with some of the inventive compounds is to prepare the framework
structures using diastereomerically or enantiomerically pure starting materials. It is thus
possible also to employ other or simplified processes for purifying the final products. These
starting materials have previously been prepared enantiomerically or diastereomerically pure
20 by processes known from the Iiterature. This may mean in particular that either
enantioselective processes are employed in the synthesis of the basic Siructurés, orelse a e
separation of enantiomers (or diastereomers) is carried out at an early stage of the synthesis
and not at the stage of the final products. A s.impliﬁcation of these separations can likewise
be achieved by proceeding in two or more stages.
25
The invention also relates to medicaments having an effective content of at least one
compound of the formula I and/or a physiologically tolerated salt of the compound of the
forrmula I and/or an optionally stereoisomeric form of the compound of the formula I,
together with a pharmaceutically suitable and physiologically tolerated carrier, additive

30  and/or other active ingredients and excipients.

Owing to the pharmacological properties, the compounds of the invention are suitabie for



Boctert-butoxycarbonyl 5 Ex.example DCMdichloromethane DIPEAN,N-diisopropylethylainine (Finnig's
base) DMFdimethylformamide DMSOdimethyl sulfoxide 10EAethyl acetate eq.equivalents
EtOHethanol hour(s) HPLChigh-performance liquid chromatography Htinig's
baseN,N-diisopropyl-N-ethylamine LC-MS rtretention time of the compound in the ion current of liquid
chromatography LCUV/MSultraviolet liquid chromgtography/mass spectrometry _
NMP1-methyl-2-pyrrolidone 20 MeOHmethanol MtB ethertert-butyl methyl ether MWmicrowave

REreflux RTrom.0mmeasaius:2a%, 10:256) sattisientiontms JEAkeHamine.RAtrifluoroacetic

acid

10

15

20

25

g

ireated by inhibition of the protease-activated receptor 1 (PAR ). Thus, the compounds of the
mvention are suifable both for a prophviactic and a therapesutic use on humans. They are
suitable both for zcute treatrment and for long-termn therapy. The compounds of the formula i
can be emploved in patients suffering from impairments of well being or diseases associated
with thromboses, embolisms, hypercoagulability, fibrotic changes or inflammatory disorders.
These include myocardial infarction, angina pectoris and all other types of acute coronary

svndrome, stroke, peripheral vascular disorders, deep vein thrombosis, pulmonary embolism,

embolic or thrombotic events caused by cardiac anhythmias, cardiovascular events such as

restenosis following revascularization, angioplasty and similar procedures such as stent
implantations and bypass operations. The compounds of the formula I can further be
emaployed in all procedures eading 1o contact of blood with foreign surfaces, such as for
dialysis patients and patients with indwelling catheters. Compounds of the formula I can be
employed in order to reduce the risk of thrombosis following surgical procedures such as
knee and hip joint operations.

Compounds of the formula I are suitable for the freatment of patients with disseminated
intravascular coagulation, sepsis and other intravascular events associated with inflammation.
The compounds of the formula [ are further suitabte for the prophylaxis and treatment of
patients with atherosclerosis, diabetes and the metabolic syndrome and the sequelae thereof.
Impairments of the hemostatic system (for exampie fibrin deposits) have been implicated in
mechanisms leading to tumor growth and tumor metastasis, and in inflammatory and
degensrative articalar disorders such as rheumatoid arthritls and asthrosis. Compounds of the
formuia I are suitable for refarding or preventing such processes.

Further indications for the use of the compounds of the formula I are fibrotic changes in the
lung such as chronic obstructive pulmonary disease, adult respiratory distress syndrome
{ARDS) and of the sye such as fibrin deposits following eye operations. Compounds of the

formula [ are aiso suitable for the prevention and/or treatment of scarring.

The medicaments of the invention can be administered by oral, inhalational, rectal or
transdermal administration: or by subcutaneous, infraarticalar, intraperitoneal or intravenons
injection. Oral administration is preferred. Coating of stents with compounds of the formula |

and other surfaces which come inte contact with blood in the body is possibie. The invention



THEtetrahydrofuran TOTUO-KethoxycarbonylicyanomethylenearninopMINLN'.N%
30tetramethyluronitun ten-afluoroborate 40 Synthesis of the units of the "western half': W1.001
6-Ethoxy-11.2,41triazolo[4,3-b]pyridazin-3-ylamine NH2 56-Chloro-[1.2,4]triazolo[4,3-b]pyridaz
-3-ylamine (W2.001a, 616 mg) was dissolved in absolute ethanol (40 ml) and admixed with portions of
solid sodium ethoxide (990 mg). After stirring at 5&C for 2 la, water was added and the aqueous phase
was extracted three times with dichloromethane. The combined extracts were dried over sodium

cuffciont 10purag NG t%@i’ﬁ’%@%@l‘l@gq%@f%“@?%%?@m@mewere et
purl [ min[M+ ollowin th d
analogously: l\ﬁfl e ?Kiat wﬁ&) Oﬁngloléﬁ éﬁieltwagll --z-- acﬁwe %b?gofsme

6-Cyclobutoxy ¥, Phastrieaiesib] £ Bute GriaaARCSpRAnTRRE Priate. fﬂfﬂrawzﬂe*?ﬁ,%cﬁ"al

ingredients, additives or excipiens.

5  Suitable solid or pharmaceutical formulations are, for example, granules, powder, coated
tablets, tablets, (micro)capsules, suppo sitories, syrups, solutions, suspensions, emulsions,
drops or injectable solutions, and products with protracted release of active ingredient, in the
production of which customary aids such as carriers, disintegrants, binders, coating agents,
swelling agents, glidants or inbricants, flavorings, sweeteners and solubilizers are used,

10 Excipients which are frequently used and which may be mentioned are magnesium carbonate,
titanium dioxide, lactose, mannitol and other sugars, tale, milk protein, gelatin, starch,
celluiose and its derivatives, animal and vegetable oils such as fish liver oil, sunflower,
peanut or sesame oil, polyethylene glycol and solvents such as, for example, sterile water and
monohydric or polyhydric alcohols such as giycerol.

15 The pharmaceutical products are preferably manufactured and administered in dosage units,
where each unit comprises as active ingredient a particular dose of the compound of the
invention of the formula I. In the case of solid dosage units such as tablets, capsules, coated
tablets or suppesitories, this dose can be up to about 1000 mg, but preferably about 50 to 360
mg and, in the case of injection solutions in ampoule form, up to about 300 mg but preferably

20 about 10t 100 mg.

The daily doses indtcated for the treatment of an adult patient weighing about 70 kg are,
depending on the activity of the compound of formula [, from about 2 mg to 1000 mg of
active ingredient, preferably about 50 mg to 500 mg. However, in some cixcumstances,

higher or lower daily doses may also be appropriate. The daily dose can be administered

25 either by a single administration in the form of a single dosage unit or else a phurality of

smatler dosage units or by multiple administration of divided doses at particular intervais.

Compounds of the formula [ can be administered both as monotherapy and in combination or
together with all antithromibotics (anticoagulants and plateiet aggregation inhibitors),

30 tarombolytics (plasminogen activators of every type), other substances having profibrinolytic
activity, antihypertensives, regulators of blood glucose, lipid-lowering agents and

antiarrhythimics. Suitable platelet aggregation inhibitors in this connection are



Cyclobutanol (2.43 ml) was initially charged at RT with stirring and cooled almost to OC with an ice
bath. Subsequently, the mixture was admixed with portions of sodium hydride (146 mg). The
suspension formed was heated to 55C for 30 min and admixed with portions of
6-chloro-[1,2,4)triazolo[4.3-b]pyridazin-3-ylamine hydrobromide (W2.001, 200 mg), 5 suspended in
cyclobutanol (5 ml). After stirring at 55C for | .5h, 4he mixture was left to stand at RT overnight and
then admixed with water and extracted three times with dichloromethane. The combined organic

Dh(?sesdwefe dég’!é‘ﬁlo%ggénés@qih&mbx%e!{%ﬁ%ha.@%ﬁi&?ﬁ%ﬂﬁ@i@mmﬁgﬁﬁﬁmﬂwed off, dried under
reduced pressure, mgq of the title ¢ nd were obtained in solid f LC-MS rt: 0.82 min
[MH-Hr: 206.2 (%5 ‘.’%3‘ﬁ%a%ﬁ%?mfﬁ‘ﬁrﬂﬁ%%%é‘“éafﬁ?ﬁéssﬁ%"e Ana c%oorﬁéf%gg\l(%g%bpl 2.001a (100
mg) used dissdieehirRMPTErIgE BB RAIARE B0 [HYERPEEIBYR SRy S8R Y silica get with met. a)
dichloromethane/methancigradicntk prodiet: 48mbindi. 801 200 g€ fudsgonaduct 0.95 min234.

purified by preparativeHRLE, tholnd2) AbRIduGE}7 mg (ITA salt) flOW2.001 (463 mg); Crude
product 0.88 minpurified by preparative HPLC (met. (met, a)

Exmnples

End products were generally characterized by a chromatographic method with ultraviolet and

10  mass spectrometry detection (LCUV/ESI-MS coupling), and i NMR. The compounds are
described by reporting the corresponding refention time in the ion current {LC-MS 1t} and the
corresponding IM+HT signal in the case of positive ionization in the corresponding mass
spectrum. When no IVi+H]™ mass signal could be obtained, the ' NMR data were reported

- as an alternative. Abbreviations used are either explained or correspond to the usual
15  conventions.
Silica pel separations were carried cut manually (flash chromatography) or supported by
semiautomatic carfridge systems such as Companion (CombiFiash) or Flashmaster IT (Jones
Chromatography). Unless stated otherwise, chromatographic separations were carried out on
silica gel with ethyl acetate/neptane, dichloromethane/ethanol or dichloromethane/methanol

20  mbtures as toe eloent.

Solvents were evaporated generally under reduced pressure at from 35°C to 45°C on a rotary
evaporator, which is referred to by phrases such as "concentrated", "concentrated by rotary
evaporation”, "dried", "freed of the solvent”, "solvent removed or drawn off" or similar
expressions.

25  LCUV/MS analyses carried out under the following conditions:

Method a {(=met. a)

System: Agilent 1100 HPLC-System coupled o 1300 LC/MSD
Column: YMC I'shere QDS H80 20x2.1 mm, packing material 4 pm
Eloent: ACNHLO+0.05% TFA (flow rate | ml/min)

30  Gradient 4:96 (G min) ¥ 95:3 (2 min) <@ 95:5 (2.4 min) "¥4:96 (2.45 min)

lonization: EST



A): product: 15 mg (TPA salt) W2.001a (194 mg) used suspended in 222 1a mixture of 10 ml of DMF

anc_zl 5 ml 0.92 min (met. a) of 3-pentanol; crude product purified by chromatography using silical 42
| withdichloromethane/methanol gradient; product; 155 mg

36

Method B {=met. b): .
System: Agilent 1200 HPLC-System coupled to 6120 LC/MS
Column: Luna C18, 10 x 2.0 mm, packing material 3 pm
5  Ehent ACN:H,0+0.05% TFA (fiow rate 1.1 mi/min)
Gradient: 7:93 {0 min) & 95:5 (1 min) =¥ 95:5 (1.45 min) @ 7:93 (1.5 min)
Tonization: EST
Method C {=met, c}:
10 System: Agilent 1200 HPLC-System coupled to 6120 LC/MS
Columr; Lina C18, 10 x 2.0 mm, packing material 3 um
Eluent: ACNIL0+0.05% TFA (flow rate 1.1 mi/min)
Gradient: 1:99 {0 min) ¥ 7:93 (6.3 min) < 95:5 (1.3 min} ¥ 95:5 (1.75 min) =&
~ 1:59 (3.8 min)
15 Ionization; ESI*
Method D {=met. d):
Systenu ' Waters: 1525 pump, 996 PDA, LCT classic TOF-MBS
Column: Waters XBridge C18 4.6 x 530 mm; 2.5 uM
20 Eluent: ©ACNHL0S % TFA : HoO+0.05 % TFA {flow rate 1.3 ml/min), 40°C
Gradient: 5:95 (0 min) =¥ 3:95 (0.3 ain) ¥ 95:5 (3.5 min) #95:5 (4 min)
Ionization: ESI*
Method E {(=met, ) _
25  System Waters: 1523 pump, 996 PDA, LCT classic TOF-MS
Columm: Waters XBridge C18; 4.6 x 50 mom; 2.5 pM
Eluent: ACNH0D5 % TFA - HoO+0.05 % TFA (llow rate 1.7 mb/min), 40°C
Gradient: 5:95 (0 min) =¥ 5:95 (0.2 min) = 95:5 (2.4 min) ¥ 95:5 (3.2 min) 2
5:95 (3.3 min) =¥ 5:95 (4.0 min)
30 Jonization: EST

Method F (=met. {1



W1.009 6-Cyclopropylme oxy-[1,2,4lltr azolo[4,3-b]pyridazin-3-ylamine NH2 N, N\
5Cyciopropylmethanol (2.64 ml) was initially charged in DWI (35 ml), admixed under argon with
sodium hydride (795 mg) and stirred at 40C for 1 h. Subsequently,
6-chlorop,2,41triazo1014,3-bThyridazin-3-ylamine hycirobromide (W2.001; 1.66 g), dissolved in DMF
(35 ml), were added dropwise. After 1 h, the mixtare was admixed with water and extracted by shaking
four times with dichloromethane. The combined organic phases were dried over

Systemu: Waters: 1525 pump, 996 PDA, LCT clagsic TOF-MS
Colomn; YMC J'shere, 33 x 2 mm, 4 uM
Eluent: ACN+0.05 % TFA ; Ho0+0.05 % TFA (flow rate 1.3 mi/min}
Ciradient: 5:95 (0 min) =¥ 5:95 (2.5 min} ¥ 95:5 (3 min)

5  lomzation: EST

Preparative HPLC with reversed-phase (RP) silica gel was camried out by the following

methods:
Method A, standard method if no other method 1s mentioned ir the text.
10 Column: Merck (Darmstadt, Deutschiand) Purogphere® RP18 Z5x250 mum,
10 um
Eluent: ACNILOH0.05%TFA (flow rate 25 ml/min)
Gradient: 10:90 (0 min) = 90:10 {40 min)
15 Method B
Column: Merck Purosphere® RP18 25x250 mm, 16 um
Elgent: ACN:H,O+-0.05%TFA {flow rate 25 ml/min)
Gradient: 0:100 (0 min) =¥ 0:100 (3 min) =2 20:80 {20 min)
20 Method C
Colomm Agilent Prep~-C18, 30 x 250mm, 10 pm
Bluent: ACNEG+0.05%TFA. (Flow rate 75 ml/min)
Gradient: 10:90 (0 min) =¥ 9¢:10 (12.5 min) =¥ 90:10 (15mun) =¥ 10:90

{15.5 min) ¥ 10:90 (17.5 min}

25  The reactions took place in standard reaction apparatus such as single-neck or rultineck -
flasks, which, unless stated otherwise, according to the need, had a capacity of from 5 ml to
2000 ml and, as required, were equipped with a septum, stopper, condenser, stirrer or other
equiptment, Unless mentioned otherwise, all reactions took place under argon as profective
cas and were stirred with magnetic stirrers. Microwave reactions were carried out in the

30  Emrys Optimizer from Personal Chemisiry in vessels of capacity from 0.5 to 10 ml according
to the need.

Solvents such as dichloromethane, ethanol, dimethylformamide, methanol, isopropanc! and



10 magnesium sulfate and concentrated by rotary evaporation. The residue was triturated with MtB
ether, filtered off with suction and dried. 720 mg of the title compound were obtained. LC-MS rt: 0.80
min [MI-Hi: 206.1 (met. f) The following units were synthesized analogously: RINI-12 NaHO0, ),N.,
).-OH\ 4-N INR W2.001 43 WI.012 0.52 210.1 (met. a) W2.001(2.5g);crudeproduct purified by means
of a silica gel cartridge (40 g, gradient; 0-20 % dighloromethane/methanol in 60 min); product: 1.04 g
W1.013 6-Phenoxy-[1,2,4liriazolo [4,3-bThyridazin-3-ylainine NH2 ON N

56-Chloro-[1.2 Aftgiazolo(4.3:Neyridazin-Sviamine Pydohramida.dW2:0%h:296, mghwere initially
charged dissolyed in NM (ng Thgreaftgr sodium phenoxide (185 mg) was introduced at RT. After

stirring at RT f8PolEhBEr et eacisH WAS Completed by heating to 55C for 2 h. Subsequently, the
mixture was admixed with water and extracted three times with dichloromethane. The combined

organic phases were dried over sodium sulfate and,



10 after the desiccant had been filtered off, dried under reduced pressure. The crude product was
purified using silica gel with a dichloromethane/methanol gradient. 38 mg of the title compound were
obtained in solid form. LC-MS rt: 0.80 min llvl+Hr. 228.1 (met. a) 15 WI.014
6-(2,2,2-Trifluoroethoxy)-11,2.4ftriazoM[4,3-blpyridazin-3-ylamine N H O N N 22.2-Trifluoroethanol (1
m1), sodium hydride (86 mg) and 6-chioro41.2,4#¢iazolo[4,3- blpyridazin-3-ylamine hydrobromide
(W2.001, 100 mg) were reacted according to W1.004. 2087 mg of the title compound were obtained in
solid form. LC-MQt:268:minl,44.141-: 234.1 (met. a) W1.020 6-P iperidin-1 -y141,2 4itriazolo
[4-,_3-b]pyridazira1653-ylam e N H2 N)IS\(I) ‘IﬂeG-ChIoro41,2,41triazo|o[4,3-b]pyridazin-3-ylamine hydrobromide
(W2,001: 100 mg) were 5 initialfly char ed in water (1 ml) and admixed with piperidine (260 RI) with
stirring. TheredfteY, the mixture %%x‘%“ﬁgéted to reflux for 1 h and, after cooling, freed of the solvent.
Subsequently,Bhe mixture was &dimixagkaiitivater and the solid formed was filtered off with suction
and dried, Fhegpother liquor waggjied and admixed with a little water. The solid obtained was filtered
off with suctio dried. The fi{ltgﬁtoee\r/ly%g altlgen extracted three times 10 with dichloromethane. The
combined organic phases were érleé. over sodium sulfate and, after the desiccant had been filtered off,
dried under rediRed pressure. Phi-tHiaRerETAT o idHAHBHS were combined and gave rise to 56
mg of the title @ampound LC-MSinte@yFFmaimfivi+1:1Th 219.1 (met a) 15The following was prepared
analogously: WiQga2 N*6*,N*6.a[hathyslidsd«4 1triazolo[4,3-bipyridazine-3,6-diamille N 2 N\ N
206-Ch1058-[1E2A4]triazolo[4,3-bgg¥{iaq:%ggl-3-y amine hydrobromide (W2.001; 150 mg) was

eq. equivalents
EtOH ethanol
h hows)
HPLC high-performance lquid chromatography
18 Hinig's base N, N-diisopropyl-N-cthylamine
LC-MSrt - reiention time of the compound in the ion current of liquid
_ chromatography
LCUV/ME ultraviclet Higuid chromatography/imass spectrometry
NMP {-methyl-Z-pyrrolidone
20  MeOH methanol
MiB ether tert-butyl methyl ether
MW microwave
RF reflux
RT room temperature (20°C to 253°C)
25 nt retention fime
TEA iriethylamine
TFA trifluoroacetic acid
THF tetrahydrofuran
TOTU O-[{ethoxycarbonyl )eyanomethyleneamino]-N,N.N" N~

30 tetramethyluronium tetrafluoroborate



45 initially charged in water (5 ml) and admixed with diethylamine (814 td) while stirring. Thereatfter,
the mixture was heated to reflux for 16 h and then further diethylarnine (407 til) was added. After
refluxing for a further 12 h, the mixture was freed of the solvent, admixed with water and extracted
three times with dichioromethane. The combined organic phases 5were dried over sodium sulfate and,
after the desiccant had been filtered off, dried under reduced pressure. 67 mg of the title compound
were obtained. LC-MS rt. 0 72 min[M+1-1].: 207.1 (met. a) W1.025 6-Ethyl-[1.2,4]triazo lo [4 "3-b]
pyridazin-3-y la M2l 6-fthypytidazBnndd)hydrazine hydrochloride (2 g) was initially charged in a
mixture of eth J) 0 ml) and water (6 ml) while stirring at RT. Thereafter, cyanogen bromide was
cautiously added dropwise (2.4 g dissolved in 7.5 ml of ethanol and 1.5 ml of water). After stirring at RI

for one hour, th&kikiute NgETRiRlle SEHHBTsIGRISNd, the next day. stirred 15 for 4 further hours.
The solvent was then drawn d&fHand the residue was purified by means of preparative HPLC (met. C).

The clean producf ere combined, freed of the acetonitrile under reduced pressure, alkalized
with saturated Fbotas ium arb@nate solution and extracted repeatedly with dichloromethane. The
combined organic ph ‘e dried over sodium sulfate, filtered and concentrated. 830 mg of the title

compound yve \i%ﬁ%‘?g%: 1(139 V‘]/Za ) Jhe 4an t}m{ész a()3fta SSium @%qﬁé %h%e as ikewise freeze-dried,

then taken up era acted five time oro ethane The combined organic

phases were d%@%?@@bﬁ?ﬁﬁgﬁﬁ%ﬂémmfér‘@@ Arced AceHit ey AP AsBem g Bt the title
compound wereightainedCLIG-MS #ae:. 32sreitfd/bdd Ehi 2ucbedriafmets @280\ k:63%nes
?3 hﬁﬂethhyl I6 (3- r@%w&%%@&m(lr@gnmz{ad%k%ﬁmw&ﬁ% mﬁ@%%a@@mamm 46 ]

ethyloxetan t ed In DIv Ixed under argon
with sodium hyd’rlcfe%lf?% ?‘ar?}? St %%g 4 0§%s%quer%%l i
chloro-8-méthyady2 4)triazoio[4.3- bjpyrldazm -3- ylamlne hydrobromide (W2.002; 1.5 g) 5 was
dissolved in DIMEMS@:mB1asid one equivalent of the alkgxidE: séliitiort(20 ml) was added. After stirring
at 45C for 30 min, a further 0.5 equivalent of alkoxide solution was added, followed by 0.5 eq. each
after a further 30 and 60 min. Then the mixture was admixed with water, and the reaction mixture was
dried and purifiétf (RARGGIveE SETatF e SAHISE” dicliloromethane/methanol gradient of 0-20% in 60
min). 758 mg ogtlhe title ccjﬂtbund were loobtalned IDC M% n: 0.49'min250.1 (met. b)

N

/N\N ONa N N
| M ROH : a.___
X =N \/\N/
W2.001a
| Number | R LC-MSrt | [M+HY” Comment;
? 1661 | W2.001= {100 mg); sodium methoxide
W1002 | methyl- 422 .
(met. a) | solution; product: 95 mg
! 1641 | W2.001a (100 my); sodium isopropoxide
Wi.003 / T [ 0.69 (met. a) | solution; product: 84 mg
15
W1.004
6-Cyelobuioxy-{1,2,4}triazolo[4,3-bpyridazin-3-yiamine

N

T



The following was prepared analogously: LC-MS tunbe [M+Hr: Comment: rt 712.1 W2.002(l g):
0370 62 min (met. a) product: 60) mg

41

Cyclobutanol (2.43 mi) was initially charged at RT with gtirring and cooled almaost to 0°C
with an ice bath. Subsequently, the mixture was admixed with portions of sodium hydride
(146 mg). The suspension formed was heated to 55°C for 30 min and admixed with portions
of 6-chloro-[1.2.4]triazolo[4,3-bpyridazin-3-ylamine hydrobromide (W2.001, 200 mg),

5  suspended in cyclobutancl (5 ml). Afier stirring at 55°C for 1.5h, the mixture was left to
stand at RT overnight and then admixed with water and extracted three times with
dichloromethane. The combined organic phases were dried over sodium sulfate end, after the
desiceant had been filtered off, dried under reduced pressure. 136 mg of the title compound
were obtained in selid form.

10 [LC-MSrt 0.82min [M+H]: 2062 (met. a)

The following units were synthesized analogously:

HBr/i\sz % ?Hz

C N NaH Q N

SEUR _OH ZUNTN

R TR TN
SN e '
W2.001

, LOMS !

Number

t

R MAHT ‘ Comment;
| W2.001a (100 my) used dissolved in
: | oan 1 i;NMP; crude product purified by
wioos | 7 TN ggomin | S|

1 | (et 8) | chromatography using silica gel with
\) ! dichioromethane/methanol  gradient;

product: 48 mg

SN . W2.001 (200 mg); Crude product
0.95min | 234.1 . . o
W1.006 purified by preparative HPLC (met.

{met. a) ]
Al product 47 mg (TT A salt)
201 W2.001 (463 mg); Crude product
LAY
W1.007 (_7/ (.88 min (et 2) purified by preparative HPLC (met.
\ i (met. &
S A); product: 15 me (TFA salt)
W2.001a (194 mg) used suspended in
L2220 ixture of 10 ml of DMFE and 5 ml
W1.008 0.92 min 7 mixhue of 18 of LA G 2
{met. 2) | of 3-pentanol; crude product purified

by chromatography using silica gel |




W1.040 15N*6*,N*6*-Diethy148-methyl2,4 triazolo[4,3-b)pyridazine-3.6-diarti N H, r’l
6-Chloro-8-methyl[1,2,4ftriazolol4,3-b1pyridazin-3-ylam nehydrobromide(W2.002; 250 mg) was
dissolved in abs. DWIT (2 ml) and admixed with diethylamine (7 ml). Thereafter, the reaction mixture
was placed into a heating block at 80C with stirring for 11 20days. The solvent was then drawn off and
the residue was admixed with a little water and 4g extracted three times with dichloromethane. The
combined organic phases were dried over sodium sulfate, filtered and concentrated. The residue was
purified by m ' VP et L 1Orcn:lg%%niﬁg513§thwe0ri } combined, freed
of the aceton;JlriIe under fedu€ed pressure, alkalized Witﬁn'Saturatecj po?assmm c'ér%%n@te solution and
extracted 5 repeatedly! with dichloromethane. The com LR B §RA AL were dried over sodium
sulfate, filtereg-and —100-me-of-the-ti mpodne-were—o taiﬁed~l:€~l\%|i it 070 min221.2
Met. b) W1.071 7-Ethy1-6-(1-ethylpropoxy)-8-methy1-11,2,4)triazolo[4.3-bipyridazin-3-ylamine NH- O._
A/'N 3-Pentan8’l”(§%9 ml) was initially charged at RT with stirring. Thereafter, sodium hydride (91 mg)
was added whiteCedatingymithoeel L Aifdiathiiig alrss&ee 2187 H0%-chloro-7-ethy 1-
8-methy141,2,4]uia2olo[4,3-blpyridagin-3-ylamine (W2.007; 120 mg), dissolved in 3- 15 pentanol (2
ml) and DMF (AABVwas ad/zd @prise. After stirring for 1 h, the mixture was left to stand at RT

overnight, and the reactior] mixtire Was admixed with water and dichloromethane and then extracted
three times with dichlororn Sz’he combined organic phases were dried over sodium sulfate and,
after the desiccant had been filtered off, dried under red'uceWressure.(l_ZG mg, of the title compound

were obtaifted. PO EEIIG TS IO PRI SEY FHeiai 0y N1 p 78 admixed uiider argon
6-Ethoxy-8-ethyi# k@it tiizilo[d 5 bipy riddirgiyiaiiife KH2 b Subsequenty. 6-chloro-
[1.2.4}triazolof4,3-blpyridazin-3-ylamine hydrobromide (W2.001; 1.66 g}, dissolved in DMFE
(35 mi), were added dropwise. After 1 h, the mixture was admixed with water and extracted
by shaking four times with dichloromethane. The combined organic phases were dried over
10 magnesium sulfate and concentrated by rotary evaporation. The residue was triturated with
MIB ether, filiered off with suction and dried. 720 mg of the title compound were obfained.
LC-MS rt: 0.80 min [M+HI™ 206.1 (met. )

The following units were synthesized analogousty:

HBr /NHZ ﬁa NH,,
o N
Ci\//;N\h‘i/\\N + R/OH Nah f/f?:\(N
K/‘\\\N/ .\\ . \N/
15 W2.001
Number | R LC-MS 1t | [M+H]" | Comment: ;
fmin} ;
. ;”/ I 01 208.2 | W2.001 (1.75 g); stirred at 45°C for |
W10t / ' (met. a) | 1.5 h; product: 820 mg \
| W2.001 (25 g) crude product
arified by means of a sihica gel
o e 2541 | T DS . ;
w1011 bé 6.63 (met. a) cagtridge {120 g, gradient; 0-20 %
o dichloromethane/methanol in 60 min);
product: 1.8 g




48 6-Chloro-8-ethy1-11,2,4hriazolo[4,3-bipyridazin-3-ylamine (W7 003; 700 mg) was dissolved in
ethanol (100 ml) while stirring. Thereafter, the reaction mixture was admixed with sodium ethoxide
(724 mg) and stirred at RI for 2 h. Subsequently, the mixture was heated to 45C for 3 h. After the
solvent had been drawn off, the residue was admixed with water and 5 extracted three times with
dichloromethane. The combined organic phases yere dried over sodium sulfate and, after the
desiccant had been filtered off, dried under reduced pressure. 670 mg of the title compound were

obtained. LC-MS-re-0-64-minfM+Ht-268:2{met ) 10W1.085 6-Ethoxy-7- -f1;2;4]triazolo
[4,3-b]pyridazin-3-ylaniine NH, 6-§:hloro-7-%thyl-11 ?,yﬁﬂ.ﬁ?ﬂazglﬁm%’-blf_)r)‘ﬁ}iedaﬁﬁ!- \%a amine
trifiuoroacetate salt (W2.011./§2*~m%iwas reacteghan %F@d%p%o@%&sﬁ}lﬁ? [075. 77 mg of the

title compound Wéfd25obtgined. LC-MSH: 0,69 min[VFFEAfec268. 2 (nfeigwi 21 oty
N,N-Diethy1-3-amino-6-ethoxy-11,2 41tri ol 4,3-blpyridaithke-Tuetrsoresthidel K40 min);
20N,N-Diethy{-3-amino-6-chloro-f1;2.4hriazolo[4,3-b]pyridiaziné4 & carboxamide(W2.019, 50 mg) was
initially charged in ethanol (5 ml) and admixed with sodium ethoxide (28 mg) while stirring. After
stirring at RT fog/ghmand leaving to stand overnight, the solvent was drawn off and the mixture was
extracted three times with.dichloromethane. The ined organic phases were dried over sodium
sulfate and, aftg'r tgréeé)egi%%fﬁt 0}:18 gé%% 1i{litaézrﬂég g%f@%dried under reduced pressure. 51 mg of the
title compound were ob&aine%\LC- re 1.00 min[M--11:1-: 279.2 (met. b) 49 W1.101
N.N-Diethyl.-3-a¢ﬁﬁ3€-e *{112,40lo[4,3-b]pyridaz8 carboxde N H

N,N-Diethyl-3-§i}n/¥6-ch qo-]lLZ,ﬂ)tri olo[4,3-11pyridazine-8-carboxamide(W2.020, 50 mg) was
prepared analogously to W00, 1 mg of the title compound were obtained. LC-MS It 1 04
min[M-1-Hrs 270.2,(Mmet: D WeklH2 106sEthaxy-hhNydraiothyt (12, dditriazotagda-blp

IdaZIne_?”?_dlarJ;}af{Qﬁy charged dissolved in NMP (4 ml). Thereafter, sodium phenoxide (185 mg) was

introduced at RT. After stirring at RT for one hour, the reaction was completed by heating to
55°C for 2 h. Subsequently, the mixture was admixed with water and extracted three fHimes
with dichloromethane. The combined organic phases were dried over sodium sulfate and,
10 after the desicoant had been filtered off, dried under reduced pressure. The crude product was
purified using silica gel with a dichloromethane/methanol gradient. 38 mg of the fitle
compound were obtained in solid form. LC-MS rt: 0.80 min IM+HT: 2281

{met, &)

15 WI1.04
6-(2,2,2-Triflucroethoxy)-{1,2.4 Jrriazolo{4,3-b]pyridazin-3-ylamine

SN

O N

[y o ‘\N//\

E = U \/N
SN

2,2, 2-Trifluoroethanc! (1 ml), sodium hydride (86 mg) and 6-chiore-{1.2.4]triazolof4,3-

blpyridazin-3-viamine hydrobromide (W2.001, 100 mg) were reacted according to W1.004.
20 87 mg of the tifle compound were obtained in solid form.

LC-MS rt: 0.68 min IM-+HT": 234.1 (met. a}



NH N2 N 6-Chloro-N*7* N*7*-diethy1-11,2,41triazolo[4,3-ialpyrici ne-11,7-diam(W2.021, 38 mg) were
initially charged in ethanol (7 ml) and admixed with sodium ethoxide (24 mg). The reaction mixture
stirred at RT for 4 h. It was then stirred at 45C for another 2 h. 15 Subsequently, the mixture was dried,
the residue was admixed with water and extracted three times with EA, and the combined EA phases
were dried with magnesium sulfate, filtered and e@ncentrated. 30 mg of the title compound were
obtained as a crude product, which was clean enough for the next reaction. LC-MS rt: 1,13
min[M-E1-1] 2§1.2-¢gmet. a) 20 WI.107 6-(1-Ethylpropoxy)-8-isopropyl-azolo[4.3-blpyridazin-3-ylamine
50 N H2 6-Chloro-8-isop 41,2, 41triazolof4.3:blp idazin-3-ylamt (W2.009. 80 mg) was reacted
and worked qugr‘Pﬁfbdé%h'é{I’gf{%%aﬁlf) T @’%%%Eé‘él”é%’%ﬁ%‘? was then purified by means of preparative
HPLC (met. A), the clean product fractions were combined, freed of the 5acetonitrile under
reduced press@&aﬁzed wit*§aturated potassium carbonate solution and extracted repeatedly with
dichloromethane: b} organic phases were dried over sodium sulfate. Filtered and
concentrated. 51 mg of\\Qte}}tl\Q ¢cBmpound were obtained. LC-MS it: 0.91 min1M-(1-11*: 264.2 (met. b)
10W1.112 7-Ettly1-6-(1-ettiylpr8poxy)41,2.41triazolo[4.3-b]pyridaz. -3-ylamine "2

6-Chioro-{ 1,2 4]triazolef4,3-blpyridazin-3-ylamine hydrobromide (W2.001; 100 mg) were
5 initially charged in water (1 ml) and admixed with piperidine (260 pl) with stirring.
Thereaffer, the mixture was heated to reflux for 1 h and, after cooling, freed of the solvent.
Subsequently, the mixture was admixed with water and the solid formed was filtered off with
suction and dried, The mother liquor was dried and admixed with a little water. The solid
obtained was filtered off with suction and dried. The filtrate was then extracted three times
10 with dichloromethape. The combined orgamic phases were dried over sodium sulfate and,
after the desiccant had been filtered off, dried under reduced pressure, The three resulting

solid fractions were combined and gave rise to 56 mg of the title compound.

LC-MS rt: 0.77 min TM-+HT": 219.1 (met. a)

15 The following was prepared analogously:

| Number LO-MS vt | [MEHT | Comment: |
| W2.001 (150 mg); refiux ferll

i

|

5 b, dry crude product admixed |
\ W1.021

|

o N 211 | |
é\\/N N “1 0.55 min . 8) [ with  water and  extracted |
T Lg) b \ i
IQ/NL\/N e | directly with TXCM. product: |
S |
l " 1 [ 81me ‘
Wi1.022

N*&* N*=6*-Diethyl-[1.2,4liazolo[4.3-bpyridazine-3,6-diamine

-
NH,
N N\/<
N
SN N

20  6-Chloro-[1,2,4miazolo[4,3-blpyridazin-3-ylamine hydrobromide (W2.001; 150 mg) was



O,N 6-Chloro-7-ethy1-11,2 41triazolo[4,3-b1pyridazin-3-ylamine (W2.011, 150 rag) was reacted,
yvorked up and purified analogously to W1,107. 103 mg of the title compound were obtained. 15LC-MS
it: 0.87 min1lM+Hr: 250.2 (met. b) W1.113 6-(1-Ethylpropoxy)-7 .sopropyl1-1 ,2,41tri 0
o[4,3-blpyridazin-3-ylamine N H, NN 206-Chloro-7-isopropyl[1,2,4)triazoio[4,3-blpyti(W2.013, 100 mg)
was reacted and worked up analogously to W1.044.. 132 mg of the title compound were obtained, 51
which was still contaminated with a little DMF. LC-MS rt. 090 min[Mt-H]: 264.2 (met. b) W1.114
57-Cyclopropys6(]-gthylprorexy) 1 it lisiazelelds- by ridazitadndagmingl) while stiming.

6-Chloro-7-cyclopropy141,2 41triazglo14,3-blpyridazin-3-viamme . : ted and
worked up anaﬁg%%aﬁ?s*yfyt% V\?lmﬁ% b %”%g o#t%egﬁrtl%e%nchglr%ggéum\é}i%%ﬁ?iﬂﬁg%@g%}ﬁéﬂv?i{%ag?emiin
[M-FH]": 262. 2%matésd) Afrvailegs §r2 Bistrold 2 b a5t w9 piis e i N o

with water and extracted three times with dichioromethane. The combined orgamic phases
5 were dried over sodium soifate and, after the desiccant had been filtered off, dried under

reduced pressure. 67 mg of the title compound were obtained.

LC-MS rt: G.72 min IM+H]": 207.1 (met. a)
W1.025
6-Ethyl-[1,2.41triazolol4.3-b]pyridazin-3-ylamine
NH,
/N ™ N/£
| N
10 S N

(6-Ethylpyridazin-3-yl)hydrazine hydrochlotide (2 g) was initally charged in a mixtare of
ethanol (30 ml) and water {6 ml) while stirring at RT. Thereafier, cyanogen bromide was
cautiously added dropwise (2.4 g dissolved in 7.5 ml of ethanol and 1.5 mi of water). After
stirring at RT for one hour, the mixture was left to stand overnight and, the next day, stirred
1% for 4 further hours. The solvent was then drawn off and the residue was purified by means of
preparative HPLC {met. C). The clean product fractions were combined, freed of the
acetonitiile under reduced pressure, alkalized with saturated potassium carbonate solution
and extracted repeatedly with dichioromethane. The combined organic phases were dried
over sodium sulfate, fittered and concentrated. 830 g of the title compound were obtained.
20 The aqueous potassium catbonate phase was likewise freeze-dried, then taken up with a littie
water and extracted five times with dichloromethane. The combined organic phases were
dried over sodium sulfate, fiitered and concentrated. A forther 180 mg of the title compound
were obtained.
LC-MS rt: (.32 min [M-+H]": 164.1 (met. a)
25
W1.035
8-Methyl-6-(3-methyloxetan-3-yimethoxy)-[1,2 4}iriazolo 14, 3-b]pyridazin-3-ylamine



(5,6-Diethoxy-nyridazin-3-yDhydrazine (W3.120; 50 mg) was initially charged in a mixture 15 of'
ethanol (3.5 ml) and water (0.75 ml) at RT while stirring. Thereafter, cyanogen bromide (55 mg,
dissolved in 0.75 ml of ethanol and 0.15 ml of water) was cautiously added dropwise,. After stirring for
7 h, the mixture was left to stand overnight. Thereafter, a further 2 equivalents of cyanogen bromide,
dissolved in 0.75 ml of ethanol and 0.15 ml of wajgr, were added and the mixture was stirred further at
RT for 2 11 and then at 55C for 811. After 20 cooling, the solvent was drawn off and the residue was
admixed with Weggr. After it had pq en alkalized with saturated potassium carbonate solution, it was
extracted four fimes wigh dighlorgmethane. The combined organic phases were dried over sodium
sulfate and, afterthe des\g/&:a had been filtered off, dried under reduced pressure. The residue was
purified by means of preparative{ HPLC (met, A). The clean product fractions were combined, freed of
25the acetonitrile under reduced pressure, alkalized with saturated potassium carbonate solution 52

and extracted fou g%m%%@%%kgm%%wwzpmgmbéﬂﬁdea)rg%pe@%gﬁ Werg gried over sodium
té:ﬂ/tghe ithad been filts ied unc ’

sulfate and, af ydoesn;cant_ een filtered off, dried under reduced pressure. 36 mg of the title
compound werESbgB A LS Y FiEa iSO SHFE: 2h{ 5 W 13¢r Sebseauentsy. &-
6-Methanesulforyh-F8etirnEthy 1 dzsloi ridmoiifdr 3l pyrid arin: Supaiting OGN 2 IPNg)
6-Chloro-%8-dimethyiiti, 2 Hiriazalold, 3nblpyidaain:s-yaminghyer abranider (WR2:206; 10 1.0 g) and
sodium sulfinalg (418 MOl R1e.LIRsOled LM LG 200 SEe i icB@e,al 190C for 45

min. After the solven een drawn off, the residue was purified using silica gel (40 g cartridge,
dichloromethartéifiettlionst §ratisht BHOPD oA At 04 B3 d 5P the T s Shis6tRE Were obtained.
LC-MS it 033 maiitf Mk hnDA2 rtaftivetrbd S WA Iid@5nd purified using silica gel (80 g cartridge,
3-Amino-7,8-dimgthylalih? Al iagolalie2-b pyidazinertcanaonitsieNibe tbdpdNng were
6-Methanegsulfonyl-7,8-dimethy141,2 4ftriazolo[4,3-b]pyridazins 3:ylaming (W1.130; 1.0 g) 20 was
dissolved?r? Dl@g%‘?%@o%rgiya%a é%érﬁﬁ?ed with potassiun%%g%idrlg 21(0 ?nrgi After stirring at 100C for 1
h, the mixture was dried. The residue was stirred in EA and chromatographed using a short silica gel

column with EARLEfegtionswoonceatratedolyesotary evaporation. 560 mg of the title compound were
obtained. LC-MSt-0-27 minfIvIi+H]" J.bg.l,(g‘ll%ls o))}
: AL IV -

| Number | rt IMHT Comment:

% E T, \

- T OVN‘N/\% ey | 221 | W2002 a o);

; w1037 % R I et @) | product: 605 mg %

\ ] ‘% |

W1.040
15 N6 N*6*.Diethyl-8-methyl{ 1,2 4)iriazolol4 3-bipyridazine-3.6-diamine
\3 NH

/Z 2

NN
\5 “-—_N/N

1
6-Chioro-8-nethyl-[1.2,4]triazolol4,3-blpyridazin-3-ylamine  hydrobromide — (W2.002;
250 mg) was dissoived in abs, DMF (2 ml) and admixed with diethylamine (7 ml).
Thereafter, the reaction mixture was placed into 2 heating biock at 80°C with stirring for 11

20  days. The solvent was then drawn off and the residue was admixed with a littie water and



25 53 W1.140 3-Amino-7,8-dimethyl-[1,2,4 O CIH NH 2 N.N olo[4.3-b}pyridazine-6-carboxylic acid
hydrochloride 3-Amino-7,8-dimethyl-[1,2,4]triazolo[4,3-b]pyridazine-6-eaxbonilrile (WI .135; 600 nig)
was 5 admixed with concentrated hydrochloric acid (20 ml) and kept at reflux for 5 h. Subsequently,
the hydrochloric acid was drawn off, and the residue was taken up with water and freeze-dried. 790
mg of the title compound were obtained, which wgs of sufficient purity for the next reaction. LC-MS it
0.19 min189.1 (met. e) 10 W1.145 Methyl 3-amino-7,8-dimethy141.2.4pri

olo[4,3-Npyridazine-6-carhoicylate hyvdroghlaride ANEZGEILD dealc\ s -sers drisa-ovdl/
3-Amino-7,8- dlmethylll 2,41triazolo[4,3-blp |d zine-6-carbox I1c: |dh droc%hlorlde 15 (W1.140; 780

mg) was dlssoW%‘mﬁWth&ﬁdr?ﬂ?%ﬁﬁ io VRSO N (i ;%ﬁacfleé ciropwise, and
then the mixtui WA sstirred at 6B IAftergus ﬁfafﬁ@flﬁn‘fi@far@m)a%“z@ri%?ddaﬁdﬂtﬁé%ﬁaﬂé was purified
using silica gekfad gaaktrigdeswdjchioremetbaneinethasahgradient ofQ:2004nine66umin). 602 mg of the

title compoyind were, ebiainadfGaMR.L 037 MM o220k (mekA) 2RI Qiur
sulfate, filtered and concenirated. 100 mg of the title compound were cbtained.
LO-MS 1 (.70 min TM+HT: 221.2 (met. )

W1.071
10 7-Btayi-6-(1-ethylpropoxy)-8-methyl-[ 1,2 4]ziazolo[4,3-b]pyridazin-3-ylamine

O N~

NH,
TR

A\ﬁ\ '

!

3-Pentancl (2.5 mi) was initially charged at RT with stimring. Thereafter, sodivm hydride
(91 mg) was added while cooling with ice. After stirring 2t 55°C for 2.5 b, 6-chioro-7-ethyi-
$-methyl-[1,2,4]triazolo[4,3-blpyridazin-3-ylamine (W2.007, 120 mg), dissolved m 3~
15 pentanol (2 ml} and DMF (4 mi), was added dropwise. After stirring for 1 b, the mixfure was
left to stand at RT overmight, and the reaction mixture was admixed with water and
dichloromethane and then extracied three times with dichloromethane. The combined organic
phases were dried over sodium sulfate and, after the desiccant had been fltered off, dried

under reduced pressure. 126 mg of the title compound were obtained.

20 LC-MSro 0.90 min TM-+H]": 264.2 (met. b)
Wi.075
6-Ethoxy-8-ethyl-[1.2,4)triazolo[4,3-bpyridazin-3-ylamine
NH,

O /N\N/\<N
T ‘-_Nf



(6-Ethoxy-7,8-dimethy141,2,41triazolo[4.3-b]pyridazin-3-y1)(2,2,2-trifluoroethyl)amine 54 0 ThiC'FF F
(6-Ch|oro_—?,S-dunethyl-[l,2,41triazo|o[4,3-b|pyridazin-3-y1)(2,2 2-trifluoroethypamine (W2.150; 330
mg) was initially charged in ethanol (25 ml) and admixed with sodium ethoxide (90 mg), The reaction
mixture was stirred at 50C for 4 h, then further sodium 5 ethoxide (10 mg) was added and the mixture
was stirred further at 50C for 3 h. After standing eyernight, the mixture was admixed with water and
dried. Th_e residue was taken up in EA and washed three times with water. The EA phase was dried
over sqd'uhr/? sylfate, fitersd andicanssntalesd40 me.ekibetitle sompenndweseichtained. LC-MS it
S e s i IS R MDA 6 LERBISH, ANR A Rlea RE cfasS rt M1

ethoxide (724 mg) and stirred at RT for 2 h. Subsequently, the mixture was heated to 45°C

for 3 h. After the solvent had been drawn off, the residee was admixed with water and

5  exiracted three dmes with dichloromethane, The combined organic phases were dried over
sodium sulfste and, after the desiccant had been filtered bff, dried under reduced pressure.
£70 mg of the title compound were obtained.

LC-MS rt: 0.64 min IMA+H]": 208.2 (met. b)

0 Wi0BS
6-Ethoxy-7-ethyi-{1,2,4]triazolo[4,3-b}pyridazin-3-ylamine
NH,
O 2Ny ’/\< , h
S E\N’N
6-Chloro-7-ethyl-| 1,2,4Jiriazolo{4.3-b]pyridazin-3-ylamine  trifluoroacetate salt (W2.011,
82 mg) was reacted and worked up analogously to W1.075. 77 mg of the titie compound were
15 obtained. LC-MS rt: 0.69 min [M+H]": 208.2 (met. b)

W1.100
N,N-Diethyl-3-amino-6-ethoxy-{ 1.2.4triazolof4 3-blpyridazine-7-carboxamide

20 N,N-Diethyl-3-amine-6-chlore-[1,2 4Jtriazolo[4,3-b]pyridazine-7-carboxamide (WZ.019,
50 mg) was initially charged in ethanol (5 mi) and admixed with sodium ethoxide (28 mg)
while stirring, After stirring at RT for 7 b and leaving to stand overnight, the solvent was
drawn off and the mixture was extracted three times with dichloromethane. The combined
organic phases were dried over sodium sulfate and, after the desicoant bad been filiered off,

25  dried under reduced pressure. 51 mg of the title compound were obtained. LC-MS 1t:
1.00 min [M+H]™: 279.2 {met. b)



0.75 tri 248.2 (met, b) W2.166; 508 mg 690 mg; product: 71.168 1 0.78 min 950.2 (met. b) W2.168; 57
mg 78 mg; product W1.169 .ON 1 7<tN/ 222.2 0.71 (met, b) W2.169; 27 mg

AG

W1.101
N_N-Diethyl-3-amino-6-ethoxy-{ 1,2, 4 Hriazolof4,3-b]pyridazine-§-carboxamide
NH,

(O\[//N\r?/g“

—

/‘\\N 0

-

§  N,N-Diethyl-3-amino-6-chloro-[ 1,2 4Jziazolo[4,3-bjpyridazine-8-carboxamide (W2.020,
50 mg) was prepared analogously to W1.100. 51 mg of the title compound were obtained.
LC-MS rt: 1.04 min IM+HT: 275.2 (met. B)

W1.102
10 6-Ethoxy-N¥7* N*7%.diethyl-[1,2,4Jwiazolo[4,3-b]pyridazine-3,7-diamine
™ NH,
: /
O Ny

oy
E-Chioro-N* 7% N*7*.diethyl-[ 1.2, 41riazolo(4,3-b]pyridazine-3,7-diamine (W2.021, 38 mg)
were initially charged in ethano! (7 ml) and admixed with sodium ethoxide (24 mg). The
reaction mixture stired at RT for 4 h It was then stirred at 45°C for another I h
15 Subsequently, the mixture was dried, the residue was admixed with water and exiracted three
times with EA, and the combined EA phases were dried with magnesivm sulfate, filtered and
concentrated. 30 mg of the title compound were obtained as a crude product, which was clean
enough for the next reaction. _
LC-MS rt; 1,13 min IMAHT: 251.2 (met. a)
20
WI1.i147
6-{ 1-Ethyipropoxy)-8-isopropyi-{ 1,2, 4itriazolo4,3-b]pyridazin-3-ylamine



50 nig; product: 1.170 "Yr N 1 0.49 mm 208.2 (met. b) . W2.170: 70 mg 105 mg- product: W1,175
[6-(1-Ethylpropoxy)-7,8-dimethy141,2 4]olo[4,3-blpyridazin-3-ylimethylaminc 55

50

6-Chloro-8-isopropyi-[1,2.4jtriazolo[4,3-b]pyridazin-3-yiamine (W2.009, 80 mg) was reacted
and worked up analogously to W1.071. The crude preduct was then purified by means of
preparative HPLC (met. A), and the clean product fractions were combined, freed of the
& acetonitrile under reduced pressure, alkalized with saturated potassium carbonate solution
and extracted repeatedly with dichloromethane. The combined organic phases were dried

over sodium sulfate, filtered and concentrated. 51 mg of the title compound were obtained.

LC-MS 1t: 0.91 min M+ 264.2 (met. b)
10 WL112
7-Ethyl-6-( 1-ethylpropoxy)-{1,2,4}triazotol4,3-bipyridazin-3-ylamine
NH

2
SO0

N
.

6-Chloro-7-ethyl-1,2 d}iriazolo{4,3-blpyridazin-3-ylamine (W2.011, 150 mg) was reacted,
worked up and purified analogously 1o W1.107. 103 mg of the titie compound were obtained.
18, LC-MS zt: 6.87 min [M+H]": 250.2 (mst. b)

Wi.113
6-(1-Ethylpropoxy)-7-isopropyl-| 1,2,4)triazolo[4,3-b]pyridazin-3-ylamine

20 6-Chloro-7-isopropyl-{ 1,2.4)&iazolo[4.3-bjpyridazin-3-ylamine (W2.013, 100 mg) was

reacted and worked up analogously to W1.071. 132 mg of the title compotmd were obtained,



3-Pentanol (1 2 ml) was initially charged at RT with stirring. Thereafter, sodium hydride (77 mg) was
added while cooling with ice. After stirring at 55C for 3 h, (6-chloro-7,8-

dimethy1-[1.2, 4]triazolo[4,3-blpyridazin-3-y1)methylamine (W2.169; 50 rag), dissolved in 3- pentanol (I
ml) and DIVE (2 ml), was added dropwise. After stirring for 2 h, the reaction mixture was left to stand
at RT overnight, admixed with water and dichloragmethane and then extracted three times more with
dichloromethane. The combined organic phases were dried over matmesium sulfate and after the
desiccant had hegnfiltered offdried Jiaderseduged pressure. 44 mg of the title compound were

obtained. LC-MS rt; 0.86 min [M+H]t: 10264.2 (met. b) Thjgptol in s prepared analogously to
W1.130: WI.180 M sRP0H4"256.0W2.169 7.08 g: produc (rr%é)%igiyﬁ g The following was

prepared analogously to W1.135: N /INE-E-N\E 7L200 rE!N N | 203.1W1.190 4.83 g; product: , .39
min . b) 3.-0g wi.114

5  7-Cyclopropyi-6-(1-ethylpropoxy)-{ 1.2, 4}triazolo[4.3-b]pyridazin-3-ylamine

| NH,
O M.
O
Ny
S \N/

6-Chioro-7-cyclopropyl-[1.2.4]wiazolo|4,3-bipyridazin-3-ylamine (W2.012, 100 mg) was
reacted and worked up analogously to W1.071. 116 mg of the title compound were obtained.

LC-MS rt: 0.87 min IM-HT™: 262.2 (met. b)
16
W1.125
6.7-Diethexy-[1,2.4}trinzolof4,3-b]pyridazin-3-ylamine
NH,

\/OIN;N\/Q y

P T 1\5\!/
(5,6-Diethoxy-pyridazin-3-yl)hydrazine (W3.120; 50 mg) was initially charged in a mixture

15  of ethanol (3.5 ml) and water {0.75 ml) at RT while stirring. Thereafter, cyanogen bromide
(55 mg, dissolved in 0.75 m! of ethanol and 0.15 mi of water) was cautiously added dropwise.
Afier stirring for 7 b, the mixture was left to stand overnight Thereafter. & further 2
equivalents of cyanogen bromide, dissolved in 0.75 ml of ethanol and 0.15 ml of water, were
added and the mixture was stirred further at RT for 2 b and then at 55°C for § h. After

20 cooling, the solvent was drawn off and the residue was admixed with water. Afler it had beer
alkatized with saturated potassium carbonate solution, it was extracted four times with
dichloromethane. The combined organic phases wers dried over sodiurm sulfate and, after the
desiccant had been fltered off, dried under reduced pressure, The residue was purified by
mmeans of preparative HPLC (met, A). The clean product fractions were combined, freed of

25  the aceionitrile under reduced pressure, alkalized with saturated potassizm carbonate solution



15 The following was prepared analogously to W1.140: WI.200 3.50 g; product: 5.27g a W1.210NI
0.23 M! The following was prepared analogously to W 1. )45: LNumberLC-MS it iM+Hr:Comment.
56 10Het 1 W1.219 0-- N\ 1 .--'--'<--"A--N 0.29 min 222.1W1.210 2.77 g; product: (met. b) 2.56 g 1

10

15

20

25

62

and extracted four times with dichloromethane, The combined organic phases were dried
over sodium sulfate and, after the desiccant had been filtered off, dried under reduced
pressure. 36 mg of the title compound were obtained. LC-MS rt: 0.54 min IM+HT:

224.2 (met. o)

W1.130
&-Methanesulfonyl-7,8-dimethyi-[ 1,2, 4lriazolo[4,3-b)pyridazin-3-yiamine

6-Chloro-7,8-dimethyi-{ 1,2,4Jtriazolo[4,3-blpyridazin-3-yiamine hydrobromide (W2.00¢;
1.0 g) and sodium sulfinate {916 mg) were dissolved in DMF (6 mi) and stirred m 2
microwave at 150°C for 45 min. After the solvent had been drawn off, the residue was
purified using silica gel (40 g cartridge, dichloromethans/methanol gradient of §0-20% in
60 min}. 1.02 g of the title compound were obtained.

LC-MS rt: 6.33 min M+HT]": 242.1 (met, b)
W1.135
3-Amino-7.8-dimethyl-11,2.4)triazolo[4,3-bipyridazine-6-carbonitrile
N SN /{“ H,
i \ig N
R

'E
i

6-Methanesulforyl-7,8-dimethyl-{ 1,24 Ytriazolof4,3-blpyridazin-3-ylamine (W1.130; 1.0 2)
was dissolved in DMF (30 ml) and admixed with potassium cyaside {405 mg). After stirring
at 100°C for 1 h, the mixtare was dried. The residue was stirred in EA and chromatographed
using a shost silica gel column with EA. Fractions concentrated by rotary evaporation.
560 mg of the title compound were obtained.

LC-MS 1t: .27 min VL] 185.1 {met. b)



W1.250 N-Ethy1-7,8-dimethyl-3-methylo-,4itriazolo[4,3-bipyridazine-6-carboxamide 0 1 H11 +Ery
5Methyl7.8-dimethy1-3-methylamino-[1.2.4]triazolo[4,3-b]pyridazine-6-carboxylate hydrochloride
(W1.220; 1.3 g) was dissolved in methanol (30 ml), cooled to OC, slowly admixed dropwise with
ethylamine (11.44 ml; 2 M in THF) and stirred at OC for 6 Then four further equivalents of ethylamine
were added and the mixture was left to stand at BT over the weekend. Subsequently, the mixture was
concentrated and purified using silica gel 10(40 g cartridge, dichloromethane/methanol gradient of
0-20% in 60 mig) 142 g of the title compound were obtained. LC-MS rt: 0.81 min[M+1-31-: 249.1 (met
b) The following was are ously: ber LC-MS.0.14 min 2", Comment: W1.251
219:770 dimet -»ﬁ_mmop}‘g(%@itgv%p?%% O}X&ggﬁ%{m{umw -carbcxyﬁcg&g I%Jd%c@cgmg

ClH NH,

ylaming
O

)\/N\/{
HO™ 2 N

i
i

: S /N
/“‘\\K\N

3-Amino-7.8-dimethyl-[ 1,2, 4]ariazolol4,3-blpyridazine-6-carbonitrile (W1.135; 600 mg) was
5  admixed with concentrated hydrochioric acid (20 ml) and kept at reflux for 5 h
Subsequently, the hydrochloric acid was drawn off, and the residue was taken up with water
and freeze-dried. 790 mg of the title compound were obtained, which was of sufficient purity

for the next reaction,

LC-MS 1t; 0,19 min [MHHT™ 189.1 (met, ¢
10
Wi.145
Methyl 3-amino-7,8-dimethyl-{ 1,24 }wiazolof4,3-b]pyridazine-6-carboxylate hydrochloride
2 wH C1H
S Ay /\<N
Sy

3-Amino-7,8-dimethyl-[1,2.4]riazoto[4,3-b]pyridazine-6-carboxylic  acid  hydrochloride
15 (W1.140; 780 mg) was dissolved in methanol (40 ml) and thionyl chioride (1.9 ml) was
slowty added dropwise, and then the mixture was stirred at 65°C. After 2.5 &, the mixture was
dried and the residue was puzified using silica gel (24 g cartridge, dichloromethane/methanol
gradient of 0-20% in 60 min). 602 mg of the title compound were obtained.
LC-MB rt: 0.37 min [M+H]": 222.1 {(met. b)
20
W1.165
(6-Ethoxy-7,8-dimethyl-[ 1.2 4]triazolo[4,3-b]pyridazin-3-y1)(2.2,2-frifluoroethyljamine



, 542 mg  15W1.300 [152,4]Triazolo[4,3-alpyridin-3-ylarnin hydrobromide BrHNH2 57
2-Hydrazinopyridine (654 mg) was dissolved in a mixture of EtOH and water (7.5/1.5 ml) at RT while
stirring. Subsequently, cyanogen bromide solution (666 mg dissolved in a mixture of EtOH/water
1.5/0.3 ml) was added dropwise while stirring. After stirring at RT for 6 h, the solvent was drawn off,
and the residue was taken up in water and freezgzdried. 1.3 g of the 5title compound were obtained.
LC-MS rt: 0.15 min[1\.+Hr: 135.3 (met. a) WI .301

6-Trifluoromethy111.2,41thazolg{4,3-alpyridin-3-ylaminehydrobromideand
6-trifluormethy1{l.2.- tri/aglq 4 -/alberidfin-:%-ylamine 10 BrH 7FNH2 FN
5-(Trifluoromethyppyri ;g\-yl lydrazirfe (§OO mg) was dissolved at RT in a mixture of EtOH/water
(7.5/1.5 m1) while stifring; Theheafter, cyanogen bromide solution (314 rag dissolved in EtOH/water
0.75/0.15 ml) was slowly and cautiously added dropwise within 30 min. After stirring at RT for 3 h, the
precipitate wastiftgred dtfiiwittr Stitldiraaeditietinsdrdet tiyh At @I pERs) 329 mg of
6-trifluorome1hyb4ke2. Hiriazoiofd Bradpyrigifgdr in cthancl (25 ml) and admixed with sodium

ethoxide (90 mg). The reaction mixture was stirred at 50°C for 4 h, then further sodivm

5 ethoxide (10 mg) was added and the mixture was stirred further at 50°C for 3 h. After

standing overnight, the mixture was admixed with water and dried. The residue was taken up

in EA and washed three times with water. The EA phase was dried over sodium sulfate,

filtered and concentrated. 340 mg of the title compound were obtained. LC-MS rt: (.82 min

IM+HT": 260.2 (met. b)

10 The following were prepared anatogousiy:

| LeMs

Number ﬂ IMAHTT Comment: |
. |
SO M 2482 | WR.166; 690 meg; product: i
g 1 h (.75 min :
w166 /‘\:\\)%N»” (met. b} | 508 mg |
g/
RS A N -f‘N h L2502 W2.168; 78 mg; product: |
W1.168 R | .78 min |
1 H N H 1
A 5 (mer. ) |57 mg
. - |
B N 2222 W2.169; 50 mg, product:
W1.169 NN 07 min P
Y ; | {met. b} :27mg
i
-
SO Mg teo | 2082 |W2170; 105 me product
| | N K min
W70 \/*‘N“ m (met. b) | 70 mg
i | |
W1.175

{6~(1-Ethyiprap@xy)f/'ﬁSndimeathyi*{i,2,4}1:1&3.20%0 [4.3-bipyridazin-3-yljmethylamine



ylamine hydrobromide were obtained. The mother liquor was dried and the residue was purified by
means of preparative HPLC. The clean, product-containing fractions were combined and freed of the
ACN, and the aqueous residue was alkalized with saturated sodium hydrogencarbonate solution. Then
the 20residue was extracted three times with EA and the combined EA phases were dried over
magmesiumsulfate, filteredandconcentrated.110 gagof trifiuoromethyl-
[L2,4]triazolo[4.3-a]pyridin-3-ylamine were obtained. LC-MS rt 0.54 min[M+HI-: 203.1 (met. a) 25 W2.
W.2.001 6-Chloro-[1.2,4] iazolo[43 b]pyridazin-3-ylaminebromide 58 NH, C IN NH Br IN
3-(Chlorpyridazin-6-yBhydrazini (5 g) was dissolved in a mixture of EtOH (90 ml) and water (36 ml) at
RT while stirring. erea M g‘yanogen bromide solution (13 ml in acetoninile) was cautiously
~added dropwise. Aftér stigriagfor 4.5 h, the mixture was left to 5stand overnight and the next day,
further 5 M cyanogen bromide"solution (3 ml in acetonitrile) was added while stirring. After a further 4 h
of stirring, the preeipitate formedewasgifilie reat wff willt suttighraad deieef6. Togieoh thidtitte compound
were obtained. ngmsp@sdégLmlwe&ma@chimﬁwt@@m@s@ttm precipitatefopmed was filtered

(r)r:‘IT]Wit;]OS;JCé%)n %%dl[ ,._,4 tndzo 08& gti))lj:am fulil—r%hy %1%%191:9£y2§7 ytll%cg{gnrg 9“5}%3\%%' MS it: 0.24

pentanol (1 mi) and DMF (2 ml), was added dropwise. After stirring for 2 h, the reaction
mixture was leff to stand at RT overnight, admixed with water and dichloromethane and then
exiracted three fimes more with dichloromethane. The combined organic phases were dried
over magnesium sulfate and, after the desiceant had been filtered off, dried under reduced
pressure. 44 mg of the title compound were obtained. LC-MS rt: 0,86 min IMHH]T

10 2642 {met. b)

The following was prepared apalogously to WI1.130:

r [ B T | i
! Poo M — !
w47 I\ : F | !
| D8N | .| 2560 | W2.169 7.08 g product: |
[ WL190 W Lo 1 043min | |

5 ’/\/\‘N ; ;

| (ueib) |484g
i i !

g | |
N\\\\ N J : i
A L2031 w1190 4.83 g product: |
W1.200 I TN 039mim N ‘
‘ //NQ\T/K“N’ {met. b} 13.50¢ |
15
The following was prepared anatogously to W1.140;
9 i ;l"“ J
,/N\N/{ 2221 | W1.200 3.50 g; product:

|
W1210 } o T T Yy ] 623 min
T sy (met.c) 1527g

! I
; !
t ‘ i

i !

|

The following was prepared analogously to W1.345:

Li Number | | LeMSm | MHETT Comment: |




W2.001 a 6-Chloro-ll ,2,4)triazolo [4,3-b]pyridazin-3-ylamine NH, CIN N
156-Chloro-[1,2,41tria20lo[4,3-blpyrid-3-ylamin hydrobrornide (W2.001; 1.1 g) was taken up with a
large amount of water and alkalized with saturated potassium carbonate solution. The solid which
precipitated out was filtered off with suction and dried (388 mg). Repeated extraction of the mother
liquor with dichloromethane, drying of the combirgd organic phases over sodium sulfam, filtration and
concentration afforded a further 228 mg of product in total 20 LC-MS it 0.24 min [M+H]I: 170.1 (met. a)

W2.002 6-Chloro=8=-methyi=[t;2gHft ojo{4,3-bt yridazin-3-ytarrine hydrobromide NH, CIN JHBr 59
(6-Chloro-4-methylpyridazif-3-yl)hy Fézirje (W3.002; 4.6 g) =}/vere initial] charged in EtOH (330 mil and
water (70 ml) while, glirri NThereattey, syanogerbromitie?iy & MigtF8GFELOH (170 ml) and

water (30 ml) was slowly a wise|at RT. Aftleﬁ@ﬁr%hbzélslﬁl for 6 1-1, the mixture was left to
stand overnight. Then the mixture was dried and thé residue 5was purified usinu silica gel (40 g
cartridge. DCMhnethanol gradient of 0-10% in 30 min). 7.3 g of the title compound were obtained.
LC-MS rt: 0.17yninf\+HP: 184.1 (met. b) W2.002b

106-Chiloro-8-mety111 2 dlrlazolold3: Rieyiaril- S aming fluoreacslis.aeld salt NH2 CIN, N

JINTEA
0 -
i [N

[

MN
l
5  Methyl 7.8-dimethyl-3-methylammo-{1.2. 4Jtriazolol4,3-blpyridazine-6-carboxylate
hydrochioride (W1.22¢; 1.3 g) was dissolved in methanol (30 ml}, cooled w0 0°C, slowly
admixed dropwise with ethylamine (11.44 ml; 2 M in THF) and stirred at 0°C for 6 2, Then

four further equivalents of ethylamine were added and the mixture was left to stand at RT
over the weckend. Subsequently, the mixture was concentrated and purified using silica gel

10 (40 g cartridge, dichloromethane/methanol gradient of 0-20% in 60 min). 1.12 g of the tifle
compound were obtained. LC-MS rt: .81 min [M+HT: 249.1 (met. b)

The following was prepared analogously:

LC-MS -
Number u MAHT Comment:
: a e w1219 770 mg

5 \N/l\{/N\:g{KN 0.14 m 235.1 (met. | dimethylamine (542 eq.

w1231 ! [ﬁ/z‘&ﬁ‘ﬂ’ S b) 2M in THF)Y, product
547 me
15 Wi1.300

[1,2,4]Triazolo[4.3-a}pyridin-3-yiamine hydrobromide
Bri+ NH,

2
\ MN/N



(6-Chloro-4-methylpyridazin-3-yl)hydrazine (W3.002 432 mg) was initially charged in a mixture of
ethanol (15 ml) and water (3 ml) while stirring at RT. Thereafter, cyanogen bromide (581 mg, dissolved
in 7 ml of EtOH and 1.5 ml of water) was cautiously added 15 dropwise. After stirring for 2 h, the
mixture was left to stand overnight. Thereafter; the mixture was stirred at RT for a further 4h and then
at 50C for 2 h. After cooling overnight, the solverd@avas drawn off and the residue was purified by
means of preparative 1-1PLC, (met. A). The clean product fractions were combined, freed of the

acetonitrile under &QE{{B%%QE{%S@SH %@TWLJ @eaeed@egmké&mgm@mm@t@qwmwamwere obtained.
20LC-MS it 0 4£ nl[eM -4114:184.1 g
y

et.
6-Chioro.7-ety LBy B 0 4 LR L 3 Blom A o me kst e i
25(6-Chloro-5 eﬁﬁ@fﬂww (B rlbgin 290 ARpRPaSS Wé%ﬁf@*ﬁ@#%%‘ﬁ?@% s 588N in
ethanol/water (B tnwhys ataRh wiiledstrimgdiEhercakeryciranggembioemde (886 mef 160 dissolved in 5
ml of ethanol agd .Ml fwatebhwas: catieusly added dropwiserAftes stising at RT for 5 h, the mixture
was left to stand overnight and then the solvent was drawn off, and the residue was admixed with
water. Once the residue had been alkalized with saturated potassium carbonate solution, it was
extracted threeXim@s with dichloromethane. The 5 combined organic phases were dried over sodium
sulfate and, afterfiltesing-offithe desieten-anedinrddrneduced phedstrenid85 mg ahthe title
compound werg 0Rtalnesl 1 @2%%&&;:@{23 M4l 1 (met. b) W2,008
106-Chloro-8-ethyt-7- met [1,2,41tri oloi? 4,3-blpyridazin-3-ylamine N H,
(6-Chloro-4-ethy15- gnet S'/'Ypyr!@@zm 3-5tlfhydrazine twworoacenc acid salt (W3.008; 340 mg) was
initially charged in&@ mixture o EEOH (12 and.wate (2 ml) at RT while stirring.. Thereatfter.
cyanogen bromide ( issolved fn 3 OHQnd I ml of water, was 15 cautiously added
dropwise and the mixture Stirred for 8 K. ding overnight. 0.5 eq. cyanogen bromide
solution wé& added and the mixture was stirred again at RT for 4.5 h and then at 55C for 2 h. After
standing overniglitiithersoitetitwas-thadriof 638 the residdeswss admixed witikWatér. Once it had

been alkalized wity saturated patassiin athonaiecakition:the: rebdite wasiextraeted three times with
dichloromethane. Tne,combnedorganie, 20anases ey i gver sorli sullate and. afer the

desiccant had been lltere ried un er reduced Pressure 270 E’n‘g g the title Eound were
obtained. LC- I\/FE@?P“O%%’n% PR AL {1y ffpcigiiare was fliered off With suctios a0 e
15 under high vacuum (oil pump). 329 mg of 6-tiflvoromethyi-{1.2.4}iriazolof4,3-ajpyridin-3-

ylamine hydrobromide were obtained.

The mother liquor was dried and the residue was purified by means of proparative HPLC.

The clean, product-containing fractions were combined and freed of the ACN, and the

aqueous residue was alkalized with saturated sodium hydrogencarbonate solution. Then the
20  residue was exivacted three times with EA and the combined EA phases were dried over

magnesium  sulfate,  filtered and  concenfrated.  110mg  of frifluoromethyl-

[1,2 4]triazolof4.3-a]pyridin-3-ylamine were obtained.

LC-MS 1t 0.54 min [M-+H]": 203.1 (met. a)

25 W2,

W2.001
6-Chloro-[1.2.4]triazolo{4,3-blpyridazin-3-ylamine hydrobromide



W2.009 256-C hl oro-8-i sopropyl-f 1,2,41thazolo[4,3-blpyridaz 3-yie 61 2
(6-Chloro-4-isopropylpyridazin-3-yl)hydrazine trifiuoroacetic acid salt (W3.009; 258 mg) was initially
charged in ethanol/water (6/1 ml) at RT while stirring. Thereafter, cyanogen bromide (182 mg,
dissolved in a mixture of 1.5 nil of Et01-1 and 0.5 ml of water) was 0 cautiously added dropwise. After
stirring for 5 hours, the mixture was left to stand ggernight, another | eq. of the cyanogen bromide
solution was added and the mixture was stirred all day. After standing overnight, the solvent was
drawn off and the residue wgg admixed with water. Once the residue had been allsalized with

saturated potagsium garbo até solution, it was extracted three times with dichloromethane. The
combined organic Eﬁasé‘é e+éhried 10 over sodium sulfate and, after Filtering off the desiccant, dried
under reduced pre mg of the tide compound were obtained in sufficient purity LC-MS rt:

0.65 min [M-FH1 ; 212.1 (met. b) ' NMR 1500 MSO-d6 63 (2 H), 3.37(1
H). 1.35 (6 H) ié%?‘éﬁd%"éﬁicg%d-‘%@ﬁw % F‘i’g‘?g pyrl : ﬁé?rﬁ’f( el_él EFEIN, N N

(6-Chloro-5-etli§fpsphidetz i 35 bydriesrodestiéaciel %If%@l&r@@g EyiEas> % dRverted and
worked up analpgaishy ta\2:0091y1a0:-naophthe ditle abripdundiviete 2Qohtawedinsufficient purity.

LC-MS it 0g3 mtanu“lovl_gng}%g Q%etthp)n%z&}Zf@:@?'@r%%%{d%f%%al%&uﬁé‘;ﬁ“@zglpﬁﬁ 3-b]pyridaz
3 ylamme acetonitrile) was added while stiing. After a further 4 h of stirring, the precipitate formed

was filtered off with suction and dried, 6.1 g of the title compound were obtained.
The mother liguor was admixed with MiB ether and the precipitate formed was filtered off
with suction and dried, so ag to obtain a further 1.5 g of the titie compownd.

10 LC-MS rt: 0.24 min [M-+H]™ 170.1 (met. &)

W2.001a
6-Chlore-[1,2,4 Hriazolof4,3-tjpyridazin-3-ylamine
NH,
SN /\Q
T MN/ .
15 §-Chloro-[1,2 4ltriazoloi4 3-blpyridazin-3-ylamine hydrobromide (W2.001; 1.1 g) was taken
up with a large amount of water and alkalized with saturated potassium carbonate solution.
The solid which precipitated out was filtered off with suction and dried (388 mg). Repeated
extraction of the mother liguor with dichloromethane, drying of the combined organic phases
over sodium sulfate, filtration and concentration: afforded a further 228 mg of product in total,
20 LC-MSrtt 0.24min  [M+H]: 1701 (met. a)

W2.002
6-Chloro-8-methyl-[1,2, 4 triazelo{4,3-b]pyridazin-3-yvlamine hydrobromide
NH,
Gl N r!\z /\<N HBr
o "“‘N"

E



62 (6-Chloro-5-cyclopropylpyridazin-3-yphydrazine trifluoroacctic acid salt (W3.012; 400 mg) was
converted and worked up analogously to W2.008, except that, instead of 0.5, one further equivalent of
cyanogen bromide solution was added. 260 mg of the title compound were 5obtained in sufficient
purity. LC-MS it: 0.45 min[M--H}: 210.1 (met. b) W2.013
6-Chloro-7-isopropyl-11.2,41triazolo[4,2-b]pyridagin-3-y amine NH2 CI ,N N'N 1l 10
(6-Chloro-5-isopropylpyridazin-3-yphyclrazine trifluoroacetic acid salt (W3.013; 400 mg) was initially

charged in ethaneliwater. (641 miatRT.While String o Fhereaften GYangasR Rromige:353 mg,
dissolved in a mixture of 1 ml of EtgH,@nd,O,S rr%liglt water) was cautiolgjr%g?c%d}ged dropwise. After
stirring for 5 h&tsREThTAEHE MRS IERTS"STRRE Gvernight 15 and sSurred for a further day. After

standing overni§BGhe Boemdrasdpiwh sraintthedtesiorinag BdmilEd e Watér. Once the
- residue had begnsalkalizecwithes st ratespetasgiimiearhenateusclatioteditwas: extiaeted three times

with diChieBom%SQ%Q&J%'L%&O&Iﬁaﬁn&ﬂé%%ﬁiﬁ’é@m%i%Ga&&@r@@qi@m&@bfa{ﬁ)and, after filtering

off the desiccant, dried under reduce pressui{e. 400 mg of the title compound were obtained in
sufficient 20pufitys YEMWE P BEBINITE fPER212.1 (met, b) NMR (500 MHz, DMSO-d6) [ppm): 7.97(1
H), 6.61 (2 H).IZ2481tH)1 1025 (6 H) W2.019 25 N,N-DitékHyl 3L&hifiee6eidotos
410lo[4,3-bjpyridazine-7-carboxamide 63 NH2 ,N

W2.002b
10 6-Chloro-8-methyl-[1,2,4}riazole[4,3-bipyridazin-3-ylamine trifluoroacetic acid salt

Cla _No_
AL
‘Y\\\N

(6-Chloro-4-methylpyridazin-3-yDhydrazine (W3.002; 432 mg) was initially charged in a
mixture of ethanol {15 mlb) and water (3 ml} while stiring at RT. Thereafter, cyanogen
bromide (581 mg, dissolved in 7 ml of EtOH and 1.5 ml of water) was cautiously added

15 dropwise. After stirring for 2 h, the mixture was left to stand overnight. Thereafter, the
mixture was stirred at RT for a further 4-h and then at 30°C for 2 h. After cooling overnight,
the solvent was drawn off and the residue was purified by means of preparative HPLC (met.
A). The clean product fractions were combined, freed of the acetonitrile under reduced
pressure and freeze~dried. 158 myg of the title compound were obtained.

20 LC-MSrt 044 min [M+HT: 184.1 (met. a)

W2.007
6-Chioro-7-ethyl-8-methyi-[1,2,4Juiazolo[4,3-bjpyridazin-3-ylamine

NH,
Cl\]//N\N /QN
. MN/
|
25  (6-Chloro-5-ethyl-4-methytpyridazin-3-ylihydrazine (W3.007; 340 mg) was dissolved in
ethanol/water {10/2ml) at RT while stirring. Thereafter, cyanogen bromide (386 mg,



N,N-Diethy1-3-chloro-6-hydrazinopyridazine4-carboxamide trifluoroacetic acid salt (W3.019; 390 mg)
was converted and worked up analogously to W2.007. 285 mg of the title compound were obtained in
sufficient purity. 5LC-MS rt; 094 min[M*EI]' 269.1 (met. a) W2.020
N,N-Diethy1-3-amino-6-chloro-[1,2,4]triazol10[4,3-b1pyridazine-8-carboxamide NH, ,N
10N,N-Diethy1-6-chloro-3-hydrazinopyridazine-atcarboxamidetrifluoroaceticacidsalt (W3.020; 320
mg) was converted and worked up analogously to W2.007. 222 mg of the title compound were
obtained in suffigisnt pusity. d:CHMS EEc093 niinfid-rs @6%cts{rdted)ibBNAe2 HR1 stirring

6-Chloro-N*7,N ?;g;%tpydgilﬁg_r&t%;g%%éﬁ@ LoyhidRzineaR. aiaimine el drawn off, and

(3-Chloro-6-hy raz.lnopyrldazm-4-de|eth¥I mjn%§W3aOuZJEA; agjagﬂrln wa ggtg\égm(gnalogously to
W2.007, and tHE S8R #hEAErE AL IPaRn O The Tesidue was purified by 20means of preparative
HPLC (met. ApoEkrauproaborfrastivin, dasfsorimstclaan, imsfe™ s SimBREd=reed of the acetonitrile
under redused:pressu eyadjpisied to-phtiQ withssadiumiihydrdgenrcdrbomnaté dndeextracted five times

with DCM. The C%%E%é@%&{&@ﬂi&@&@?@%@rgf%gegg@vm@agmmmnqs after filtering off the

desiccant, drieﬁ%n fer reduced pressure. 94 mg of the title compound were obtained in sufficient
purity. SLC-MSE 04 minfiHyr2221 Pihtet. a) W2.150 (6-Chloro-7,8-dimethyl-[1,2,41triazolo[4,3-blp
dazia-3-y1)-(2,22-trifluoroethypamine HF y--- CN14
W2.008
10 6-Chloro-8-ethyl-7-methyl-[1,2 4itriazolo[4,53-blpyridazin-3-ylamine
NH

N
7N
S N

Wt I

{6-Chloro-d-ethyt-5-methyipyridazin-3-yl)hydrazine wrifluoroacetic acid salt (W3.008; 340
mg) was initially charged in a mixtare of EtOH (12 mi} and water {2 ml) at RT while stirring.
Thereafter, cyanogen bromide (240 mg), disselved in 3 ml of BtOH and 1 mi of water, was
15 cantiously added dropwise and the mixture was stirred for 8 h. After standing overnight, 0.5
eq. cyanogen bromide solution was added and the mixture was stirred again at RT for 45 h
and then at 55°C for 2 h. After standing overnight, the solvent was drawn off and the Tesidue
was admixed with water. Once it had been alkalized with saturated potassium carbonate
solution, the mixture was extracted three times with dichloromethane. The combined organic
20  phases were dried over sodium sulf::mte.‘:-md1 after the desiccant had been filtered off, dried
under reduced pressure. 270 mg of the title compound wers obtained.
LC-MS rt: 0.54 min [M+HT": 212.1 (met b)

W2.009
25  6.Chioro-8-isopropyi-[1,2,4}triazolof4,3-blpyridazin-3-ylamine



N N 10N*-(6-Chloro-4,5-dimethylpyridazin-3-yDamino-N-(7,2 2-ixifluoroethylturea(W3.150; 400 mg)
was dissolved in phosphorus oxychloride (10 ml) and heated to 80C while stirring. After stirring at 80C
for 7 h, the mixture was left to stand overnight and then the phosphorus oxychloride was drawn off.
The residue was dissolved in vvater/DCM and adjusted to pH 9 with sodium hydrogencarbonate, and
the phases were separated. The aqueous phaseawas 15 extracted three times with DCM, and the
combined extracts were washed with saturated sodium chloride solution, dried over sodium carbonate,
filtered and concentrated. 330nmg of the title compound were obtained. LC-MS rt: 0 83 min[NI-6Hr:

280.1 (met. b) 20 /fé)uq}/stin@were prepared analogously to W2.169: 65 Number LC-MS
rt{M+14]* W2.166 CLJ N LLII\I\I/N--N

T
(6-Chloro-4-isopropylpyridazin-3-yhhydrazine trifluorcacetic acid salt (W3.009; 258 mg)
was initially charged in ethamol/water (6/1 mi) at RT while stirring. Thereafter, cyancgen
bromide (182 mg, dissolved in a mixture of 1.5 ml of EtOH and 0.5ml of water) was
5 cautiously added dropwise. After stirring for 5 hours, the mixture was left to stand overnight,
another 1 eq. of the cyanogen bromide solution was added and the mixture was stirred ali
day. After standing overnight, the solvent was drawn off and the residue was admixed with
water, Once the residue had been alkalized with saturated potassium carbonate solution, it
was extracted three times with dichloromethane. The combined organic phases were dried
10 over sodium sulfate and, after filtering off the desiccant, dried under reduced pressurs.
180 mg of the title compound were obtained in sufficient purity. LC-MS rt: 6.65 min
[M+HT": 212.1 (met. b)
'HONMR (500 MHz, DMSO-d6) [ppml: 6.98 (1 H), 6.63 (2 H), 337 (1 H), 135 (6 H)

15 W2.011

6-Chloro-7-ethyl-{1.2 4}riazoiol4,3-bipyridarzin-3-ylamine
NH,
c lY N . /\QN
N‘ N

i

(6-Chloro-5-ethylpyridazin-3-ylhydrazine trifluorcacetic acid sait (W3.011; 169 mg) was

converted and worked up analogously to W2.009. 130 mg of the fitle compound were
20  obtained in snfficient purity.

LC-MS rt: (.33 min IM-FHTT: 198.1 (met. b)

W2.012
6-Chioro-7-cyclopropyl-[ 1,2, 4 triazotol 4.3 -blpyridazin-3-ylamine



N CIH 0.64 min 238.1 (met. b) W2.168 N- CH-I 0.68 min 226.1 (met. b) W2.169
(6-Chloro-7,8-dimethy141,2,41triazolo[4,3-b]pyridazin-3-yemethylamine hyrirobromi de NV" CINgrH

62
NH,
ci /N\N/\(
N
\\ “-\N/

(6-Chloro-5-cyclopropyipyridazin-3-ylhydrazine triffuoroacetic acid salt (W3.012; 400 mg)
was converted and worked up analogously to W2.008, except that, instead of 0.3, one further
equivalent of cyanogen bromide solution was added. 260 mg of the title compound were

5  obwuined in sufficient purity.

LO-MS 1t 0.45 min IMAHT™ 2101 (met. &)
W2.013
6-Chlore-T-isopropyl-[ 1,2, 41triazolof4,3-blpyridazin-3-ylamine
NH,
Clel N /<
\T& \N N y
Ml\%f

|
10
(6-Chloro-5-isopropylpyridazin-3-yljhydrazine wifluoroacstic acid salt (W3.013; 400 mg)
was initially charged in ethanol/water (6/1 ml) at RT while stirring. Thereafier, cyanogen
bromide {353 mg, dissolved in & mixtwe of 1ml of EtOH and 0.5ml of water) was
cautiously added dropwise. After stirting for § hours, the mixture was left to stand overnight
15  and stired for a further day, Afier standing overnight, the solvent was drawn off and the
residue was admived with water. Onece the residue had been alkalized with saturated
potassium carbonate solution, it wes extracted three times with dichioromethane. The
combined organic phases were dried over sodium sulfate and, after filtering off the desiccant,
dried under reduced pressure. 400 mg of the title compound were obtaned in sufficient
20 purity.
LC-MS8 1% 0.65 min IM+HT: 212.1 (met. b)
" NMR (500 MHz, DMSC-d6) [ppm}: 7.97 (1 H), 6.61 (2 H), 3.11 (1 H}, 1.25(6 H)

W2.01%
25  N,N-Diethyl 3-amino-6-chloro-[1.2,4]wiazolo[4,3-bipyridazine-7-carboxamide



N 1 5N'46-Chloro-4,5-dimethylpyridazin-3-yeamino-N-methylthiourea (W3.169; 1125 g) was dissolved
in ethanol (400 m1). admixed with ethyl bromoacetate (5.57 ml) and kept under reflux with exclusion of
moisture. After 2 h, the solvent was drawn off and the residue was purified using silica gel (120 g
cartridge, DCM/methanol gradient of 0-10% in 60 min). 10.9 g of the title compound were obtained.
LC-MS it 0.35 min [M+1-11T: 212.1 (met. b) 10 T¢we following was prepared analogously to W2.169:
W3 W3.002 (6-Chloro-4-methylpyridazin-3-yl)hydrazine 66 w_NH2 Synthesized analogously to US
4,578,464 LC-MS rt: 0.21 min[MgH]t: 159.1 (met a) 5W3.003 and W3.011
(6-Chloro-4-ethylpyridazin:3- /I)Qy r yhydrazine trifluoroacetate trifluoroacenite and
(6-chloro-5-ethylpyrida in-3-H2NN TFA -

0 \/E‘N"

N

N,N-Diethyl-3-chloro-6-hydrazinopyridazine-4-carboxamide  trifluoroacetic  acid  salt
(W3.019; 390 mg) was converied and worked up analogously to W2.007. 285 mg of the titie

compound were obtained in sufficient purity.

5 LC-MS rt: 0.94 min [M+HT': 269.1 (inet. )
W2.020
N.N-Diethyl-3-amino-6-chloro-[1,2,4jiriazolo[4,3-blpyridazine-8-carboxamide

NH,
Ci N
oo
N7TX N
e R N/

X
S

10 N,N-Diethyl-6-chtore-3-hydrazinopyridazine-4-carboxamide  trifluoroacetic  acid  salt

]

(W3.020; 320 mg) was converted and worked up analogously to W2.007. 222 mg of the title

compound were obtained in sufficient puzity.

LC-MS rt: 0.93 min [M-+HT": 269.1 (met. a)
15 W2.021
6-Chloro-N*7% N*7*-disthyi-[1,2,4]triazolol4,3-b]pyridazine-3,7-diamine
NH,
o] \r/ N y /QN
P '

(3-Chloro-6-hydrazinopyridazin-4-yi)diethylamine (W3.021; 213 mg} was converted
analogously fo W2.007, and the solvent mixture was drawn off. The residuc was purified by

20  means of preparative HPLC (met. A). The product fractions, each of them clean, were



3,6-Dichloro-4-ethylpyridazine (W4.003. 2 x 2.4 g) was divided between 2 microwave 10 vessels and
each was admixed with a mixture of hydrazine monohydrate (6 ml) and diox:ane (7 m1). The reaction
mixture was kept in the microwave at 130C for 1 h. Subsequently, the contents of the two vessels
were combined in a round-bottom flask and dried. The residue was admixed with water and extracted
three times with dichloromethane. The combinedérganic phases were dried over sodium sulfate and,
after the desiccant had been filtered oft, 15 dried under reduced pressure. The workup process was
repeated twice:tabiie:d l hedesitl acthusribtaite deiasi separatediipreine ans Ofvprepdrative HPLC

(method A, exgept aradi 9&4&&@&@@6&&5&1&%@@% aselonittilglss Y.watesQ.05%TFA in 25
min). The product ractions, each o,itftthem cI n.were c in glbgreegroft e aceao tarlle under
reduced pressTTElang RS ERSH =38y 8F 6 LRior 4-¢ pyrl Sy hydrazine as the

trifluoroacetate2&ard®s IQB"@%W@%PFWS %%Fﬁﬂb&?ﬁ&%‘i’lﬁ“@ﬁ?%%?ﬁime as the nifiuoroacetate were
obtained. (6_CQhtovs-4-1ethypyridaZipd3sObyidrazene as the trifluoroacetate, W3.003 LC-MS rt. 0 20
min[M-rEi]t, 173.1 (met. c¢) 25(6-Chloro-5-ethylpyridazin-3-yOhydrazine as the trifluoroacetate, W3.011
67 LC-MS rt: 0,13 min W3.005 (6-Chloro-5-methylpyridazin-3-yl)hydrazine N N"...N1-1 2 [M+I-1]7:
173.1 (met. b) VE%Wthesmed analogously to US 4.578,464 LC-MS a: 0,26 sin [M+1-11: 159.1 (met. a)
W3.006 (6- Ch|tﬁr@%&@#ﬁ@%ﬁﬁ@éﬂ%%m}dpﬁﬁ@éryw £ Zmﬁlﬂwaihﬁ)mm

103.6-Dichloro-4.5- dlmethylﬁ r dazme (W4.006; 29.0was admixed with 160 ml of hydrazine
monohydrate s |ut|oni\g160 eated to 90C while stirring for 4 11. The reaction mixture was

admixed with Wat\e%ind GN e pltate was filtered off with suction, wished with water and dried over
phosphorus pento 479 of the title compound were obtained. 15LC-MS rt: 015 min: 173.1 (met.
b) W3.007 and W3. OO§

10 N*¥-{6-Chloro-4,5-dimethylpyridazin-3-yi)amino-N-(2,2.2-ifluoroethyl jurea (W3.150;
400 mg) was dissolved in phosphorus oxychloride (10 ml) and heated to $0°C while stirring.
After stirring at 80°C for 7 b, the mixture was left to stand overnight and then the phosphorus
oxychloride was drawn off. The residue was dissolved in water/DCM and adjusted to pH 9
with sodium hydrogencarbonate, and the phases were separated. The agueous phase was
18 extracied three times with DCM, and the combined extracts were washed with saturated
.. sodium chioride sohition, dried over sodium carbonate, filtered and concentrated. 330 mg of
the title compound were obtained.
LC-MS 1t 0.83 min M+H1": 280.1 (met. b)

20 The following were prepared analogously to W2.165:



(6-Chloro-5-ethy1-4-inethylpyridazin-3-yl)hydrazine (also as the TEA salt) and (6-chloro-4-
ethyl-5-methylpyridazin-3-yl)hydrazine rrifluoroacetic acid salt 20 (TFA) CT, TFAH
3,6-Dichloro-4-ethyl-5-methylp ‘dazine (W4.007; 1 g) was initially charged in dioxane (8 ml) with
addition of hydrazine monohydrate (2 ml) in a microwave vessel at RT. Thereafter, the reaction
mixture was kept at 140C in the microwave for I.4% In the course of standing overnight, a solid
precipitated out, which was filtered off with suction, washed and 68 dried. 345 mg of
(6-chloro-5-ethyt=4-m amylpynoazm =3-y1 ine obtamed ag.the free base. The mother liquor
was concentra%%g;&; dJ yress-and-the /capl?a@%b pﬁugfu b means%()T prép?arauve HPLC (met. F).
The product fractions, e@ch of the an, were combined, frged«a ehihgacetonitrila | under reduced
pressure and fregze-d dried:340wrag of 6- cV\{pgpm{nethyﬂifﬁ Ime yipyridazinyBcyhhydrazine trifluoroacetic
acid salt and 239 mg of (6’@&11@#&;. Ethl}F/mu -4- methylpyrit&zin- X&@yﬁgg%ne as the trifluoroacetate
were obtained. (6-Cnloro- 5- -ethy1- 4 éthylpyrldazln-3-y1)rljwdrazme trifluoroacetic acid salt, W3,007
10LC-MS it 025 min[M+H]: 187.1 (m b (6-Chlorp-4-ethyi-5-methylpyridazin-3- yeHydraz
trifluoroacetic acid salt. W3.008 L itj022 min[M+H]T; 1 Vi iGhetbpeswrdioeo®and W3.013
(6-Chloro4-isopreyipyridazin-3-y hydraaﬁé&dﬂmo aceEP c ideidosas ahd{Bcroros-.
isopropylpyridazin-3-yl hﬁf\a‘zrrll\ewtnfiu(ggoacetic acid z Fd&cﬂ\m—lﬁg TFA NH NHJZ

W2.165
(6-Chloro-7,§-dimethyl-[1,2 4ltriazolo]4,3-b]pyridazin-3 -yl)methylamine hydrobromide
H
N e
Ch Ny BrH
e I N/N

i
i

5  N-(6-Chloro-4,5-dimethylpyridazin-3-yDamino-N-methylthiourea (W3.169; 11.25 g was
dissolved in ethanol (400 ml), admixed with ethyl bromoacetate (5.57 ml) and Kept under
raflux with exclusion of moisture, After 2 h, the solvent was drawn off and the residue was
purified using silica gel {120 g cariridge, DCM/methano! gradient of 0-10% in 60 min}.
10.9 g of the title compound were obtained, LC-MS rt: 0.35 min [M-+HT": 212.1 {met. b}

10
The following was prepared analogously to W2.169:
CMHH] | 1
Number LC-MS1t | 7 PH} Comment:
N ‘g | .
SV = L1981 |
W2.170 T 0.24 min | w3170 774 o product; 7.93 ¢
’“ﬁ/k“r‘{ (me b)
| g -
W3
W3.002

(6-Chloro-4-methylpyridazin-3-yDhydrazine



3,6-Dichloro-4-isopropylpyridazine (W4.009; 2.3 g) was converted analogously to W3.007 20and then
dried. After preparative chromatography (met. F), 260 mg of (6-chloro-4-
isopropylpyridazin-3-yl)hydrazine trifluoroaceric acid salt and 2.16 g of (6-chloro-5-
isopropylpyridazin-3-yl)hydrazine U-ifluoroacetic acid salt were obtained.
(6-Ch1loro4-isopropylpyridazin-3-yl)hydrazine trifkgoroacetic acid salt, W3.009 LC-MS it: 0.20
min[M+H]: 187.1 (met. b) 25 (6-Chloro-5-isopropylpyridazin-3-y1)hydrazine trifluoroacetic acid salt,
W3.012 LC-MSit O Bﬁ min[M+Hr 187.1 (met. 11) 69 W3.010 and W3.012

(6-Ch|oro-4-cy8l’o ropylRyridazin-3-yl)hydrazine trifluoroacetic acid salt and (6-chloro-5-
cyclopropylpyridaz hydkgzine trifiuoroacetic acid salt ,NTFACI ,N TFAH 1,112
53.6-Dichloro-4-cyclo rop)ﬂpyriﬁazine (W4.010; 1.4 g) was converted analogously to W3.007 and then
dried. After preparative chromatography (met. F), 805 mg of (6-chloro-4- -
cyclopropylpyr%@@gﬁy&%%ggﬂn@ﬁ@f%};@@qetic acid salt and 708 mg of (6-chloro-5-
cyclopropylpyridazin-3-yl)hydrazine were obtained. (6-’{%1 0-4-cyclopropylpyridazin-3-yl)hydrazine
trifluoroacetic &Cid"Sak %WFH10 10LC-MS rt: 015 min] +)§]i étggyfﬁergé?t b)
(6-Chloro-5-cyclopropylpyridazin-3-y9hydrazine trifluoroacenc acid salt, W3.012 LC-MS rt: 012
min[lvi-HH%+: 385k 15W3,0110 and W3.020
N’N'Diethyl'3t%m%%gf@%g&%m&%jﬂ%m&éé%ﬂﬁ%@é@%&@@éﬂ%@%&%@i@@ﬁi&@lﬁ@nd
N,N-diethy1-6-chIoro-:’-,-ha_/i razinop%/eridazin-4-carboxamide trifluoroacetic acid salt

yhhydrazine friffuoroaceta
Ci~_ N N N
S | NH i Q\‘
TFA | ﬁ’ : TFA T
/ S

3,6-Dichloro-4-ethylpyridazine (W4.003, 2 x 24 g) was divided between 2 microwave
10 vessels and each was admixed with a mixture of hydrazine monokydrate (6 ml) and dioxane
(7 ml}. The reaction mixture was kept in the microwave at 130°C for 1 b, Subseguently, the
contents of the two vessels were combined in a vound-bottom flask and dried. The residue
was admixed with water and extracted three times with dichloromethane. The combined
organic phases were dried over sodium sulfate and, after the desiccant had been filtered off,
15 dried under reduced pressure. The workup process was repeated twice more. The residue thus
obtained was separated by means of preparative HPLC (method A, except gradient of 100 %
water+0.05%TFA =» 15% acetonitrile/85 % water+0.05%TFA in 25 min). The product
fractions, each of them clean, were combined, freed of the acetonitrile under reduced pressure
and freeze-dried. 1.35 g of (6-chloro-4-ethyipyridazin-3-yhydrazine as the wifluoroaceiate
20  and 3.96 g of (6-chlore-S-ethylpyridazin-3-yl)hydrazine as the trifiucroacetate were obtained.

{6-Chloro-4-gthylpyridazin-3-yhhydrazine as the trifluoroacetate, W3.003
LC-MS rt: 0.20 min IMHT: 173.1 {met. ¢)

25  (6-Chloro-5-ethylpyridazin-3-ylhydrazine as the trifluorcacetate, W3.011



OT FAN N,N-Diethy1-3,6-dichio pyridazine-4-earboxamide (W4,019; 18 g) was suspended in water 20
(60 ml) and admixed with hydrazine monohydrate (2.8 ml). After stirring at 60C for 1 h, the mixture was
heated to 100C for 2 h. After cooling to RT, the mixture was admixed with DCM and extracted four
times with DCM. The combined extracts were dried over sodium sulfate, filtered and concentrated. The
residue was purified by means of preparative HPEC (met. C). The clean, product-containing fractions
were each combined, freed of ACN and 25freeze-dried.910 mgof
N,N-diethyl-3-glions-6-tyslrazinopyridazine-4-carboxatmdé] 7 ¥rifluwsrdacetic acid salt and 560 mg of
N,N-diethy1-6-ghlggo-3-hydrazinopyridazine-4- carboxamide trifluoroacetic acid salt were obtained.
N,N-Diethy1-3-ehloro-6-hydrazinop rijdé ine4-carboxamide trifluoroacetic acid salt LC-MS rt: 0.79
min[M-H-1]: 24&5.‘96}%‘81?'5)&%?2‘3@6%%42)3 %@ tazinopyridazine-4-carboxamide trifluoroacetic acid salt
LC-MS rt: O.68%+n,I%BMH§ 244.1 (met. a) W3.021 10(3-Chloro-6-hydrazinopyridazin-4-yl)diethylamine
trifluoroacetic a;ird{%e%l%F {3,6-Dichloropyridazin-4-yl)diethylamine (W4.021; 500 mg) was initially
charged in dioxarie mhNwhilé stirring, and admixed with hydrazine hydrate (0.65 m1). Thereafter,

the mixture was heated firsrfE at 80C for 2 h and then to reflux for 3 h. After being left to stand over the

15 weeken®l, tifemhixtudemgasondatedid-FaRast ok it i Ereaniy and U Eier EbbIfT; the solvent was
drawn off. The residue was purified by means of preparative HPLC (met. A). The clean,
product-containing,fractions were each combined, freed of the ACN, basified with saturated sodium
hydrogencarbonate solution and then extr terﬂ five times with EA and five times with DCM, The
combined orgaﬁ’l'glblﬁrﬁ?sd@is“%‘gym%%'ry é‘{gr%%?um sulfate, filtered and 20concentrated. 118 mg of
reactant and 2Z8-mg.bf.the title compound were isolated. LC-MS 1 24 min[MH-H]+: 220.1 (met. a)

W3.120 (5,6-Diethoxypytidazin-3-yl)hydrazine N H., 25 N-(5,6-Diethoxypyridazin-3-y1)-N-nitr4.120;
114 mg) was dis n-ageticacid '
i

10 3.6-Dichloro-4,5-dimethylpyridazice (W4.006, 25.0 g) was admixed with 160mi of
fiydrazine monohydrate solution (160 ml) and heated to 90°C while stirring for 4 b The
reaction mixture was admixed with water and the precipitaic was filtered off with suction,
washed with water and dried over phosphorus penioxide. 27.2 g of the title compound were
obtained.

15 LC-MSet: 8,15 min IM-HIT: 173.1 (met. b)

W3.007 and W3.008
(6-Chloro-5-ethyl-4-methylpyridazin-3-ylithydrazine (also as the TFA salt) and (6-chloro-4-
ethyl-5-methylpyridazin-3-yihydrazine trifiuoroacetic acid sait
Cl N.
Cl /N\N - !N
! H
“ | _NH, Sy N
| ﬁ _TFA, % K

(TFA}
20

3 6-Dichloro-4-sthyl-5-methylpyridazine {(W4.007; 1 g) was initially charged in dioxane
(8 ml) with addition of hydrazine monchydraie (2 ml) in & microwave vessel at RT.
Thereafter, the reaction mixtre was kept at 140°C in the microwave for 1 h. In the course of

standing overnight, a solid precipitated out, which was filtered off with suction, washed and



71 (5 ml) and added dropwise while cooling with ice and stirring at between 10 and 20C to a mixture
of zinc (130 mg) in water (3 ml). Thereafter, the ice bath was removed and the mixture was stirred at
RT for | h. Then the mixture was alkalized with ION sodium hydroxide solution, the aqueous phase
was extracted three times with DOM. and the 5 combined DCM phases were dried over sodium
sulfate, filtered and concentrated. The residue wasg purified by means of preparative HYLC (met. A).
The clean, product-containing fractions were each combined, freed of the ACN, basified with saturated
potassium carhgpate; solutionand hemsxuacied siestmesith-RGM: Tdwsembined organic phases
were dried over sodium sulfate, filtered and concentrated. 50 mg of the title compound were obtained.
10 LC-MS rt- 07 Wif{M+Hr: 199.2 (met. b) W3,150 , ,
N*-(6-Chloro-4T8edpibth iy ricias ReesegediRodnoess 25 tht crsidstiph areded iy Rpeerg-of
chloro-4,5-dimgihyiasridaio -Gyt Jainnosid2: 22 dsiflUare thifiarcdehy drachoriged. ZNitrophenyl
chloroformate (750 mg) wasdissQivagi TEE £55:m .2 k2:tiifkioragthylaming {Q@ml) was added

while stirring and the mixture was stirred.at RT far 3 h. Then ol (e & ethyiade
(6-chloro-4,5-dMHERRRHEAAR] %ﬁﬁ?&?ggfﬁ%amﬁ 55 %399)3\}\761%{ e disabived in THY (100
ml), followed byrtfiethylearires{Bmmiie anticstifiemeatcRT F6F3 128 After being left to stand overnight,
the precipitated solid was filtered off with suction and dried. 840 mg of the free base were obtained,

which still contained significant amaunts of irisiaming hvdsechloride. T hes mother liquor was dried
and purified by means of preparative HPLC (met. 1)). e leapn, p odﬁub t-containing fractions were
combined'&nd tried: & %gﬁé? 400 mg of the title 25 cohpc?&h%]’vv‘e{%edb(\?ained as the hydrochloride.
LC-MS rt: 0.40 min[M+Hir:298.1 (met. b) W3.166

N*46-Chloro-4 G-clitpethylpyridazinsmyllamnothi-{eyeiopifmi)cdi2 £idhal, WE008
LC-MS 1tz .22 min M+H]™: 187.1 (met. b)

16 W3.009 and W3.013
(6~Ch1or0»4—isopmpylpyrida:iin—}‘—yi)hydrazine rifluoroacetic acid salt and {6-chioro-5-
isopropyipyridazin-3-yl)hydrazine trifluoroacetic acid salt

Ci /N\“ N TFA Cis /N“N TFA
| i
_NH b
A NH,

3,6-Dichloro-4-isopropylpyridazine (W4.009; 2.3 g) was converted analogously to W3.007
20 and then dried. After preparative chromatography (met. F), 260mg of (6-chloro-4-
isopropylpyridazin-3-ylhydrazine wifluoroacetic acid salt and 2.16 g of (6-chloro-5-
isopropylpyridazin-3-ylihydrazine trifluoroacetic acid salt were obtained.
(6~-Chloro-4-isopropyipyridazin-3-yihydrazine trifinoroacetic acid sait, W3.009
LC-MS rt: 0.20 min IM-+HT": 187.1 (met. b)
25
(6-Chioro-5-isopropyipyridazin-3-yhhydrazine trifiuoroacetic acid sakt, W3.012
LC-MS 1tz 0.34 min [M+H]" 187.1 (met. b)



\/ 6-Chloro-4,5-dimethylpyridazin-3-yphydrazine (W3.006, 540 mg) was dissolved in methylene
chloride (50 ml), and cyclopropyl isothiocyanate (290 u..1) was added while stirring. The mixture was
stirred at RT for 7 h and then left to stand overnight. Thereafter, it 5 was admixed with diethyl ether (50
ml) and stirred for 3 h, and the precipitate formed was filtered off with suction. The precipitate was
washed with ether and dried under reduced pressare. 830 mg of the title compound were obtained.
LC-MS rt: 0.62 min[M+H]t: 272.1 (met. b) 10W3.167

N*-(6-Chloro-4brdimethyinyrigazin-3-y1)o-N-(isopropyflthiourea ClI N-N\;NH -
6-Chloro-4,5-djr @%1 Ip, ric(:}Zzin- -yDhydrazine (W3.006, 380 agreacted with isopropyl
isothiocyanateég 0%3%3.0 O\R/?SFE?@gr IL%Z%.r%asé gjlrjs 1f}et.o :?ri}%céml' e psreciapﬁta?éjClSobtained was 428
mg. The motheFHoRerivsdarst 4 S RAGEERNCH §&t (70 g cartridge, DCM/methanol gradient
0-30% within 30imi Nilit“s affortied a further 119 WCL &6zMS it 0.78 min[Mi-H]t: 274.1 (met.
b) 20 W3.168 N*-(6-Chlgro-5-methylpyridazin-3-ypamine-N#(isoPropyl)thiourea
6-Chloro-5-dimethylpyri ézsjgrf-%@fll)hydrazine ast i acetie acid salt (W3.005, 660 mg) was
dissoLved in DCM (5 mI),['@/vhiIe stirring with isopropyl isothioqy%nate (258 til) 73 and triethylatnine
(310 ml) was added. rkup and isolation were effected analogously to the method described in
W3-167. Tngihis, casendidd 19 oL NG HE. SRR, VPLS RO RIREAP ARIBGIRIB Sy MS It 0.81 min
[M--H}: 260 1 (et b b W3 169 . .

and - then dried. After preparative chromatography (met. F}, 805mg of (6-chioro-4-

cyclopropylpyridazin-3-yDhydrazine wifluoroacetic acid salt and 708 mg of (6-chloro-3-

cyclopropylpyridazin-3-yhhydrazine were obtained. .

{6-Chloro-4-cyclopropylpyridazin-3-ylhydrazine trifluoroacetic acid salt, W3.010

10 LC-MSrt 0.15 min [M-+H]" 185.1 {met. b)

{6-Chloro-S-cyclopropyipyridazin-3-ylhydrazine trifluoroacetic acid salt, W3.612
LC-MS rt: 0.22 min _ MV 185.1 (met. b)

15 W3.019 and W3.020
N.N-Diethyl-3-chloro-6-hydrazinopyridazine-4-carboxamide trifluoroacetic acid salt and

N, N-diethyl-6-chlore-3-hydrazinopyridazin-4-carboxamide trifluoroacetic acid salt

Cl Mo TFA
“\\ Ci\\‘/NQ_\N T “N
[ h
\\/N\r/L%N/NHz f\ﬁzNHz
i H
o TEA N

o

=

N, N-Diethyl-3,6-dichloropyridazine-4-carboxamide (W4.019; 18 g) was suspended in waier
20 (60 mb) and admixed with hydrazine monohydrate (2.8 ml). After stirring at 60°C for 1 b, the
mixtare was heated to 100°C for 2 h. Affer cooling to RT, the mixture was admixed with
DCM and extracted four times with DCM. The combined exiracts were dried over sodium
sulfate, filiered and concentrated. The residue was purified by means of preparative HPLC
fmet. C). The clean, product-containing fractions were each combined, freed of ACN and

25 freeze-dried. 910mg of  N.N-diethyl-3-chloro-6-hydrazinopyridazine-4-carboxamide



N1-(6-Chloro-4,5-dimethylpyridazin-3-y1l)amino-N-methylthiourea "A_ HN -N 1H
(6-Chloro-4,5-dimethylpyridazin-3-y1)hydrazine (W3.006; 8.00 g) was dissolved in DCM (400 ml) and
admixed with methyl isothiocyanate (3.39 g). Subsequently, the mixture was 10 stirred at RT for 24 h
and left to stand over the weekend. The precipitate was filtered off, washed with DCM and dried in a
drying cabinet at 45C. 11.25 g of the title compouyad were obtained. LC-MS 0.29 min [M+FIJ 246.1
(met. b) W3.]70 15NI-( 6-Chloro-4-methylpyridazin-3-yDamino-N-methylthiourea CIN, HN, N NY | NH
(6 Chioro-4 methyipuidazins yhydiazing (W3 Q0% ara ek wis-tsaded andwarked up analogously

to W3.169. However, stirring was carried out for three days instead of one. 7.75 g of the title

compound we & BBERHS FBTRCHIETE BIFHRIREIHt : 232.1 (met. b) W4 W4.003 and W4.014
3,6-Dichloro-4%thlipyritazitecaity Gclichivfeznsidisthypyfidadineecpac @id salN | N

LC-MS i 0.79 min IM-+HT": 244.1 (met. &)
5

6-Chloro-3-hydrazinopyridazine-4-carboxamide frifluoroacetic acid salt

LC-MS 1t: 0.68 min TMAH]™: 244.1 {met. a)

w3.021

10 (3-Chloro-6-hydrazinopyridazin-4-yhdiethylamine trifiuoroacetic acid salt
Cl My TFA

/AN o )NHE

(3,6-Dichloropyridazin-4-yl)diethylamine (W4.021; 500 mg) was initially charged in dioxane
{20 m}) while stirring, and admixed with hydrazine hydrate (0.65 mi). Thereafter, the mixture
was heated first at 80°C for 2 b and then to reflux for 3 h. After being left fo stand over the

15 weekend, the mixture was heated to reflux for a further 48 b and, after cooling, the solvent
was drawn off. The residue was purified by means of preparative HPLC {met. A). The ciean.
product-containing fractions were each combined, freed of the ACN, basified with saturated
sodium hvdrogencarbonate solution and then. extracted five times with EA and five times
with DCM. The combined organic phases were dried over magnesium sulfate, filtered and

20  concentrated. 118 mg of reactant and 220 mg of the title compound were isolated. LC-MS rt:
1.24 min [M-HT™: 220.1 (met. a)

W3.120
(5,6-Disthoxypyridazin-3-yljhydrazine

P
1
P o \)‘\ N ~N Hg
25 H
N-(3,6-Diethoxypyridazin-3-yi}-N-nitrcamine (W4.120; 114 mg) was dissolved in acetic acid



") In analogy to: Samaritoni, Org. Prep. Proc. Int. 117 (1988) 3.6-Dichloropyridazine (10 g), silver
nitrate (5.7 g) and propiornc acid (7.5 ml) were initially charged in water (125 ml) and, at 50C,
concentrated sulfuric acid (11 ml) was added 5 dropwise. After the addition, the reaction mixture was
heated to 60C and a solution of aramonhun persulfate (46 g) in water (125 ml) was slowly added
dropwise within 20 min. After the addition, the mixture was heated to 70C for 30 min. After standing
overnight, the reaction mixture was poured onto ice/water and adjusted to pH7 with 25% ammonium
hydrgxidg soluyap, %ﬁ%@a%%ﬁw%w@&eﬁmdcml Hﬁigg,sa\i\m ishlosaaetese. Wk')he 1oI |
combined organic ses were dried over sodium sulfate and, a [ een filtered off,
dried under rei{it&d %r‘eﬁélé“meg. Tiee iPe‘sﬁ%eﬁeéW%% gh?iﬁé%rbé ?nggéé%%}p%eg%ﬁg\?@ t?—lhgfc (met. C). The
product fractiomisackorifematBarnciveke E*Eﬁ%ﬁiﬁé%f?%e&’%f%@%‘éé%ﬁ’i rite uid&Freduced pressure
and extracted thieeitimeswdth dichlipromeathane:T kemoribived trgamtipRadésaperecdried over
sodium sulfate and, afterie desiccantdad Reen.diafiltared offidriedundatsaduasdipressure. 6.6 g of
3,6-dichloro-4-ethylpyridazine and 3.0 g. of 3 6-dichloro-4,5-diethylpyridazine. wer tained.
3,6-Dichloro-48¥¥ip& félf?fsgﬁ@%grrtp& Fhin Qﬁné%%)l m%%ﬂh)&%ll R

3,6-Dichloro-4 Bufieryipyhenepnaacl.Caistiss A2 i D G5 L R AR
253,6-DichloroséSodimethyd pytidazine. ClApGlit BRIM7 5hd SxBlhimetbrganit, thaisydrogyeiblazine-3,6-dione
(W5.006; 69,7 gl was suspended.nrhesaherusaxyshionde. (180 mbyand heates:ia80C for 2 h. After
cooling, the mixture was added to ice-water and adjusukgéjdgﬁ,ul;i %t{)&H 10 with 10 M NaOH while
cooling with icéﬁ%é‘br%éfﬁ?ﬁte was filtered off with suction” 'was ed with water and dried. 78.3 g of
the title 5 compound were obtained.

W3.156 .
N#-{6-Chloro-4,5-dimethylpyridazin-3-yDamino-N-(2,2,2-trifluoroethyhurea  and NFLO-
chloro-4,5-dimethylpyridazin-3-yhamino-N-(2,2,2-iriftaorethyhurea hydrochloride

Cl, Nas HC

10

I

FF F;
-~ F - “ F
2

4-Nitropheny!  chloroformate (750 mg) was  dissolved m THE  {55ml),

15

2,22 rifluoroethylamine (0.3 ml) was added while stirring and the mixtuwre was stirred at RT
for 3 h. Then {6-chloro-4,5-dimethylpyridazin-3-yDhydrazine (W3,006, 620 mg) was added
dissoived in THF (100 ml), followed by triethylamine (0.7 ml}. and stirred at RT for 3h
20 After being left to stand overnight, the precipitated solid was filtered off with suction and
dried. 840 mg of the free base were obtained, which still contained significant amotuts of
triethylamine hydrochioride.
The mother liguor was dried and purified by means of preparative HPLC (met. D). The clean,
product-containing fractions were combined and dried. A further 400 mg of the tite
25  compound were obtained as the hydrochloride. LC-MS rt: 0.40 min M+HTT: 2981
{met. b)

W3.166
N*.(6-Chloro-4,5-dimethytpyridazin-3-yhamino-N-(cyclopropyijthiourea



LC-MS rt: 0.63 min[M-4-1] : 177.1 (met. b) W4.009 and W4.015 3,6-Dichloro-4-isopropylpyridazine and
3.6-dichloro-4.5-diisopropylpyridazine ciN Cl WC1 10 The compound was synthesized analogously to
W4.003. 2.5 g of 3,6-dichloropyridazi e and isobutyric acid (2.34 ml) were used to obtain 2.46 g of
3,6-dichloro-4-isopropylpyridazine and 0.33 g of 3,6-dichloro-4,5-diisopropylpyridazine.
3,6-Dichloro-4-isopropylpyridazine, W4.009 15L@2MS It 096 min[M1-141-: 191.1 met. b)
3,6-Dichlon)-4,5-diisopropylpyriduzine, W4.015 LC-MS rt. 114 min.[1).4-eHI: 233.1 (met. b) 20W4.010
and W4.016 16+Qi91&018 -4-cyclopropylpyridaz ne and 3,6-dichloro-4,5-dicyclopropylpyridazine CN,
NCIN, NiA The omp undHNas nthe5|zed analogously to W4.003. 3 g of 3,6-dichloropyridaz ne
and cyclopropanréc Og/( ) were used to obtain 1.6 g of 3,6-dichioro4-
25cyclopropylpyriciazine afﬁd ,6-dichloro-4,5- dicyclopropylpyridazine 76

3,6-Dichloro-4-¢ 5%; rospa/mgé/ lazn, e, V\g ’(}%X%LC MS3 0087 inpYF-1: 4] %?s@rv(a et, b)

3,6-Dichloro-4. cy [Opropy azme -MS fT 1 Qj)S at M+1-1]' : 229, 1 (met b) W4.019
N,N-Diethyl- 3%\1@%@%%%@% CEFOBRARIEE | fﬂ@wm@ (290 ul) wias added whi

stirring. The mixtare was stirred at RT for 7 h and then left to stand overnight. Thereafier, it
5 was admixed with diethyl etber {50 ml} and stirred for 3 b, and the precipitate formed was
filtered off with suctior. The precipitate was washed with ether and dried under reduced

pressure, 830 mg of the title compound were obfained.

LO-MS 1t: 0.62 min [M+ET: 272.1 (met. b)
10 W3.167
N*-(6-Chlore-4,5-dimethylpyridazin-3-ylamino-N-{isopropyljthiourea
e

| /N——i\\i I,E’ IlIH
T

6-Chloro-4,5-dimethylpyridazin-3-yhbydrazine (W3.006, 380 mg) was reacted with
isopropyl isothiocyanate (235 pl) and worked up analogousty to W3.166, The precipitate
15  obtained was 428 mg. The mother liquor was dried and purified using silica gel {70 g
cartridge, DCM/methanol gradient 0-30% within 30 min). This afforded a further 119 mg of

product.
LO-MS rt; .78 min M-HT": 274.1 {met. b)
20 W3i.led
WN¥{6-Chloro-5-methylpyridazin-3-y]hamino-N-(isopropyi)thiourea
\/
N~N N i
—_— AN - AANR
Gl ,
S

6-Chloro-5-dimethylpyridazin-3-yDhydrazine as the trifluoroacetic acid salt (W3.005,
60 my) was dissoived in DCM (55 mb), while stirring with isopropyl isothiocyanate (258 ul)



0 CI 103.6-Dichloropyridazine-4-carbonyl chloride (2.5 g) was initially charged in DCM (25 ml) at RT.
Thereatfter, diethylaraine (1.5 ml) predissolved in DCM (5 nil) was slowly added dropwise while stirring.
After stirring at RT for 3 h, the mixture was admixed with water and extracted three times with DCM.
The combined DCM phases were dried over sodium sulfate, filtered and concentrated. The residue
was purified by means of silica gel (70 g cartridg&3 15n-heptane/EA gradient). 1.8 g of the title
compound were obtained. LC-MS rt 097 min[M-t-H]: 248.1 (met. a) W4.021
(3,6-Dichloropytidazif=AiDdiethylamiaded Bh2ehand Solrichiosepsridazingogaugy antdiethylamine (2 4
ml) were initially chargedin, tol%ﬁﬁs{llg‘ b a0d Jeft o stand:al 5%58!1@ days..thenthe mixture was

admixed with water anJ EA and the EA phase was remaoved. The EA phase was washed three times
with water, drléée%?}@?magnem&ﬁgtg?ﬁ?ere%ﬁﬁ C%(}Qc}sﬁ'i.’%t@d The residue was purified using
silica gel (70 g 77 cartridge, n-heptanelEA gradient 0-50% within 60 min). 1.1 g of the title compound
were obtaiged vmgyls it 1.24 min[M-FH1+: 248] (met. a) 5 W4.120 N-(5,6-Diethoxypyridazin-3-y1)-N
ONO 5,6-Dieth %aZJ{IS %Méﬂn ne. c@?@ %HI?[]IX f\prgétk{ gﬂ&;&Chemlcal & Pharmaceutical Bulletin
(1963), 11(9), 1157 ‘160 mgQ) Was initial y charged dlssolved in concentrated 10 sulfuric acid (4 ml)
at RT. The mixture was thép coqled to OC and 2 ml of a 1:1 mixture of concentrated nitric acid and
concentrated stilfus bé‘cid*%“eu;égdded dropwise. After 20 min at OC, the ice bath was removed and the
mixture was stirre ijn it was cooled again to OC, a further 0.5 ml of the acid mixture was
‘added and the mlxtur¢ Waﬁstlrred at OC for another hour. Then it was admixed with ice while cooling
with ice. After adding DCM, the 15 phases were separated and extracted three times with DCM. The
combined DCMégHigsed. ivéreEratrévet Sabnitratrats Mferb®aidreotienitisidd 184 mg of the title
compound wergi@htajned adftxd Svitti B8k minhiMydbi 236.2)(Hidkch)ih 20 WEIBOGas

4’5'Dimetqyl']st§fgli Q}/ ngoBy gg%@@?é’c@édg%ovey the weekend. The precipitate was filtered off,
washed with DCM and dried in a drying cabinet at 45°C. 11.25 ¢ of the title compound were
obtained. LC-MSt: 6.29min  [M+H] +: 246.1 {met. b)

W3.170
15 N-({ 6-Chloro-demethylpyridazin-3-yljamino-N-methyvithiourea

(6-Chloro-4-methylpyridazin-3-yhhvdrazine (W3.002; 5.5 g) was reacted and worked up
analogously to W3.169. However, stirring was carried out for three days insiead of ome.
7.75 g of the title compound were obtained.

20 LC-MS 1t 0.20 min [M-+HI" 2321 {met. b)

W4
W4.003 and W4.014
3.6-Drichloro-4-ethylpyridazine and 3,6-dichioro-4,5-diethylpyridazine



0 NH NH 0 Hydrazine dihydrochloride (83.6 g) was dissolved in water (20 ml) and heated to 100C,
and 3,4-dirnethylfuran-2,5-dione (100.4 g) was introduced while stirring. Then the mixture was
25heated to reflux for 3 h. Subsequently, the precipitate formed was filtered off with suction, 78
washed with water and dried. The residue was suspended in EA (21), filtered off with suction and
dried. 69.7 g of the title compound were obtainedzsg C-MS rt: 0.19 min[M+1-1] -: 141.1 (meth)
5Synthesis of the units of the "eastern half" 01.001

N-P-(2- Bromoa&ety - -(pentaftuorosulfanyl)phepyljacetamide FF 1i NO N

N-P-Acety1-5-(pentaflugfosulfanyl)plienyljacetafide (859 mg, for synthesis see example 1) was
dissolved in a mlxt&kg,ailcr@thanol (20 ml) agdwﬁ(w ml) and phenyltrimethylammoniurn tribromide
(1.065 g) was added in portions while stirrin r,?\/f%ér stirring at RT for 2 h, the mixture was heated to
40C for a further 3 k7 After cooling, the reactionr-mixture was added to 2 N sulfuric acid and the

aqueous phas§ &anﬁg&%n@gr@)@g %@W%@EQ&’H?‘F@%@% The combined extracts were dried over
sodium sulfate, filt ered and concenirated. The cru e Joroduct was pyr ;1 smg silica gel with ethyl
axetateheptané’ %9%”@%%‘%%@ B ?ﬁ%mffés P COMBSRIRE e o%fn }5 a]@(Sl 47 min

[N4J-H]. 382.0dmetd &) 2010110022 Brormo 03, mmmwmxmﬁbﬁye@théﬁbﬁ@@\pono Scientific)
01.003 252 Brameasike(3ctertshulydidamgthoxybr mesmbavas takhanyl yetitanene soluion of

ammonium persuifate {46 g in water (125 ml) was slowly added dropwise within 20 min.
After the addition, the mixture was heated to 70°C for 30 min. After standing overnight, the
reaction mixture was poured onfo ice/water and adjusted to pH7 with 25% ammonium
aydroxide solution. Then the mixture was extracted three times with dichioromethane, The

10  combined organic phases were dried over sodium sulfate and, after the desiccant had been
filtered off, dried under reduced pressure. The residue was purified by means of preparative
HPLC {met. C). The product fractions, each of them clean, were combined, freed of the
acetonitrile under reduced pressure and extracied three times with dichlorometbane. The
combined organic phases were dried over sodium sulfate and, after the desiccant had been

15 filtered off, dried under reduced pressure. 6.6 g of 3,6-dichloro-4-ethylpyridazine and 3.0 g of
3 ~dichloro-4,5-diethyipyridazine were obtained.

3,6-Dichloro-4-ethvipyridazine, W4,003

LC-MS rt: 0.83 min IM+HT™ 1771 tmet. b)
20

3,6-Dichioro-4,5-diethylpyridazine, W4.014

LC-MS rt: 1.02 min [M+HT": 205.1 {met. b)

W4.006

28 3.6-Dichloro-4,5-dimethvlpyridazine



79 | BrN 61 Prepared as-described in WO 2004/078721. 01.004
52-Bromo-1-(4-methoxy-3-morpholin-4-y1-5-trifluoromethylphenyl)ethanone FF O Br)
4-15-(1,1-Dimethoxyethyl)-2-methoxy-ii-trifluormethylphenylimorPholine (02.004; 460 mg) was
dissolved in a mixture of methanol (1.4 ml) and THF (4 ml.), the mixture was cooled to 7C, and
phenyltrimethylammoniurn tribromide (530 mg) was added in portions while 10 stirring. After stirring at
RT for 3 h, the mixture was left to stand overnight. Then aqueous thiosulfate solution (0.8 ml; w =5 A)

and water (4 mjwere.addedyandihamixtuiedas admived with EA ang exteasted thiee times with
EA. The combined extractsl_x‘zerde ggd z‘ve magne JH@fs%f%t : @Ltggglg a C(L%ﬂ%{ C%n‘}ygted. The residue
was dissolved PP BIESBtomith] a‘fﬁ[ ) and water (0.5 mi) and-admixed with TFA (0.5 ml)
while stirring. Afiésd 15iestivaigret FTskr ButicrsiHe ROANEHEWASIVaRM BHleartlBseB4itiue was admixed
with water, neutralizegwithsafitcatecisodiumdyciragencerbeanated diuticrs andsktrikted three times
with ethyl acetae, Tha combingd extracts were dried over magnesium, filtered and concentrated. The

crude product was purified using silica gel with ethyl acetate/h e as the eluent. 200 mg of the
desired compoﬁ%’&%@ig%}kﬁ%ned. 20LC-MS rt: 1.67 n%@l%ﬂw S§§O (met. a) 01.006
2-Bromo-1-13-methylamino-5-(penta uorosul yl)phenyllethanone BO NH

N-P-(2-Bromoagelyib)-5: (pentafluorosulfanyl)pheny11-2.2,2-trifluoro-N-methylacetamide (01.075; 1.2
g) was admixed yis,water.(15 mi), Adiconsenitatad.sulfusic Acid,(12imhwas added dropwise while
stirring and with'ice cooling. The mlxélljre was heated to 80C and 5 stirred at this temperature for 7 h.
After cooling thét fon, mixture was d slowly to a mixture of 10 N sodium hydroxide solution
and EA, and the aq gou} phase was e f(i:v§e times with EA. The combined organic phases were
dried over magnesiummSulfate and, after the desiccant had been filtered off, dried under reduced

pressure. The residge»‘vs@s purified by me&ns-of preparative HPLC (met. A). The product fractions,

each of théfn clean, , .
The compound was synthesized analogously to W4.003. 2.5 g of 3.6-dichioropyridazine and

isobuiyric acid (2.34 ml) were used to obtain 2.46 g of 3,6-dichloro-4-isopropylpyridazine
and (.33 ¢ of 3,6-dichioro-4,5-diisopropylpyridazine.
31.6-Dichioro-d-isopropylpyridazine, W4.009

15 LC-MSrt: 0.96 min [M-+H]": 191.1 (met. b}

3,6-Dxchlore-4,5-dilsopropylpyridazine, W4.015
LC-MS rt: 1.14 min TMAEIT™: 233.1 (met. b)

20 W4.010 and W4.016
3.6-Dichioro-4-cyclopropyipyridazine and 3,6-dichioro-4,5-dicyclopropylpyridazine

Cle N Cin My

The compound was synthesized analogously 1o W4.003. 3 g of 3.6-dichloropyridazine and
cyclopropanecarboxylic acid (241 mi) were used fo obtain 1.6g of 3.6-dichloro-4-

25  cyclopropylpyridazine and 0.96 g of 3,6-dichioro-4,5-dicyclopropylpyridazine.



10 were combined, freed of the acetonitrile under reduced pressure, neutralized with sodium
hydrogencarbonate and extracted three times with EA. The combined organic phases were dried over
magnesium sulfate and, after the desiccant had been filtered off, dried under reduced pressure. 420
mg of the title compound were isolated. LC-MS rt: 1.64 min[M+H).: 354.0 (met. a) 01.007
2-Bromo-1-[3-methoxy-5-(pentafluorosulfanyhphesgyfletlaanone ---
143-Methoxy-5-(pentafluorosulfanyOphenyfiethanone (02.007; 1.63 gi was dissolved in 20 THE (150
ml), and phen)ﬁ%@%&@i@ﬂ%ﬁ%ﬂ}i&l@@ﬁ&%&glg g) was added at RT while stirring. After stirring at
RT for 2 h, the mixture was admixed with water, neutr%q_lﬁ +Wf§'§, %)diygn hydrogencarbonate solution
and extracted Hre&e&\ith EA. The alkaline water phase wis %era(}ted 3 x with EA. The combined
organic phases were dried over magnesium sulfate and, after the desiccant had been filtered off, dried
under reducedyyessuse-dhaLadessipernaanguified by means of preparative HPLC (met. A). The
product fragtio%[,"ﬁgﬁ? 19525 81, them clean, were combingd;freed efthe gcetonitrile under reduced
pressure, neutralized with sodium hydrogencarbonate and extracted three times with EA. The
combined organic phases were dried over magnesium sulfate and, after the desiccant had been
filtered off, drie&4®ider reduced pressure. 1.27 g of the title compound were isolated. LC-MS it 1 65
min 5[M-EI-1]+x308: 9met-Ql.008 2R remerdddidert-buty 1-5-ethoxymethylphenyl)ethanone
101-(3-tert-Butyl-, I—eth%ymethylphenyl)ethanone (02.008; 550 mg) was dissolved in methanol/ THF
(10 m1/10 na), a rﬁb«é:l W@th phenylnimethylammonium tribromide (882 mg) while stirring and stirred
at RT for 2 h. Subseduently, the reaction mixture was poured onto DCM (200 ml) and washed
thoroughly once with 5% sod#im thiosulfate solution and once with water. Then the DCM phase was
dried and concentrated<The residue was purified using 15silica gel (40 g cartridge, n-heptane/EA
gradient of 0-50% in %O min) 566 mg of the title compound were obtained. LC-MS rt: 1.83 min[M-411:
313.2 (met. a) The following were prepared analogously:

10 3.6-Dichloropyridazine-4-carbonyl chloride (2.5 g) was initially charged in DCM (25 ml) at
RT. Thereafter, diethylamine (1.5 mi) predissolved in DCM (Sml) was slowly added
dropwise while stirring. After stirring at RT for 3 b, the mixture was admixed with water and
extracted three times with DCM. The combined DCM phases were dried over sodinm sulfate,
fltered and concentrated. The residue was purified by means of silica gel (70 ¢ cartridge,

15 n-heptane/EA gradient). 1.8 g of the title compound were obtained.

LC-MS rt; 0.97 min IM-+HT": 248.1 {met. &)
W4.021
(3.6-Dichlorepyridazin-4-ytdiethylamine
Ci N. '
= N
I
//\E\! o el
20 ~

3.4,6-Trichioropyridazine (2 g) and diethylamine (2.4 ml) were initially charged in toluene
(10 m}) and left to stand at RT for 3 days. Then the mixture was admixed with water and EA,
and the FA phase was removed. The EA phase was washed three fimes with water, dried over

magnesium sulfate, filtered and concentrated. The residue was purified using silica gel (70 g



Number LC-MSrt Comment: 01.009 1.92 min 339.2 a 02.009;595 691 mg mg; product 01.010 1
2.01 min 343.2 et. a

77

cartridge, n-heptane/EA gradient 0-50% within 60 min}. 1.1 g of the title compound were
obained.
LC-MS rt: 1.24 min [M+H]": 248.1 {met. a}

5 w4120
N(3,6-Diethexypyridazin-3-y})-N-nifroamine

5,6-Diethoxypyridazin-3-yiamine (analogousty te T. Horie in Chemical & Pharmaceutical
Bulletin (1963), 11(9), 1157-67; 160 mg) was initially charged dissolved in concentrated
10 sulfuric acid (4 mi) at RT. The mixture was then cooled to 0°C and 2 ml of 2 111 mixture of
concentrated nitric acid and concentrated sulfimic acid were added dropwise. After 26 min at
0°C, the ice bath was removed and the mixture was stirred for 4 h. Then it was cooled again
to 0°C, a further 0.5 ml of the acid mixture was added and the mixture was stirred at 0°C for
another hour. Then it was admixed with ice while cooling with ice. Afier adding DCM, the
15  phases were separated and exiracted three times with DCM, The combined DCM phases were

dried over sodium sulfate, filtered and concentrated. 188 mg of the title compound were

obtained. TLC-MS 1t: 0.81 min [M+HT": 236.2 {met. b)
W5
20 W5.006 _

4,5-Dimethyl-1,2-dihydropyridazine-3,6-dione

o

<" TNH

!
~__-NH
o

Hydrazine dihydrochloride {83.6 g) was dissolved in water (20 ml) and heated to 100°C, and
3 A-dimethylfuran-2.5-dione (100.4 g) was introduced while stirring, Then the mixture was

25  heated to reflux for 3 b. Subsequently, the precipitate formed was filtered off with suction,



02.010; product: 405 rug 410 g; / N-

P
[

15

20

25
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washed with water and dried. The residue was suspended in EA (2 1), filtered off with suction
and dried. 69.7 g of the title compound were obtained. LC-MS 1t: 0.19 min{M+H] + 1411
(met. b)

Synthesis of the units of the "easiern half”

1.001
N-[3-(2-Bromoacety!}-5-{pentafluorosulfanyljphenyljacetamide
F b E - F )o .
. ,jl R Br
; Lo

H,N\fo

N—{3~Ace‘;jr1—S-(pentaﬁuoros&lfanyl)pheﬁyﬁacetamide (859 mg, for synthesis see example 1)
was dissolved in a mixture of methanol (10 ml) and THF (10 mb) end
phenylrimethylammonium tribromide (1.065 g} was added in portions while stirring. After
stirring at RT for 2 h, the mixture was heated to 40°C for a forther 3 b, After cooling, the
reaction mixture was added to 2 W sulfuric acid and the aqueous phase was exfracted 3 times
with ethyl acetate. The combined extracts were dried over sodium sulfate, fitered and
concenirated. The crude product was purified using silica gel with ethy! acetate/heptane as
the eluent. 480 mg of the desired compound were obtained. LC-MS rt: 1.47 min IM+HT™
382.0 (met. a)

01.002
2-Bromo-1-(3,5-di-tert-butyl-4-hydroxyphenyllethanone {Apolio Scientific)

n}

i \

Br \%GH

¢

o

01.0603
2-Bromo-1-{3-tert-butyl-4-methoxy-5-merphelin-4-ylphenylethanone



82 0 1.014 2-Bromo-1-(3-methoxy-5-trifluoromethylphenypethanone FE
51-(3-Methoxy-5-trilluormethylphenyl)ettamone (02.014, 50 mg) was dissolved in DCM (0.8 ml) and
added dropwise at RT to a mixture of copper(ll) bromide (102 mg) in EA (1.2 m1). After heating to RT
for 2 h, the mixture was left to stand overnight, then the reaction mixture was filtered through "Celiten
and washed thoroughly with EA, and the filtrate was dried. The residue was taken up with EA and
semisaturated sodium hydrogencarbonate solution and 10 then extracted twice with EA. The
combined EA phases were washed with semisaturated sodium hydrogencarbonate solution, dried over
sodium sulfate, filtered|and concentrated. The crude product was purified by means of preparative
HPLC (met. A). The grodlctfractions, each of them clean, were combined, freed of the acetonitrile
under reducedapre%sﬁfe?ém tracted three times with EA. The combined organic phases were dried
over sodium sulfate 15and-after the desiccant had been filtered off, dried under reduced pressure. 39

mg of the tide Prepared as described in WO 2004/07872].

01.004

5  2-Bromo-]-(4-methoxy-3-morpholin-4-yl-5-triftuoromethylphenyllethanone
F

F
b
‘ '\’ L

| |
o Lo

4.15+(1, 1-Dimethoxyethyl)-2-methoxy-3-trifteormethylpheny!jmorpholine (02.004; 460 mg)

S

was dissolved in a mixture of methano! (1.4 ml) and THF (4 ml), the mixture was cooled 1o
7°C, and phenyltrimethylammonium fribromide (530 mg) was added in portions while

10 stirring. After stirring at RT for 3 b, the mixture was left to stand overnight. Then agueous
thiosulfate solution (0.8 ml; w = 5 %) and water (4 ml) were added, and the mixture was
admixed with EA and extracted three times with EA. The combined extracts were dried over
magnesiuem sulfate, filtered and concentrated. The residue was dissolved in 2 mixture of
acetonitrile (20 ml) and water (.5 ml) and admixed with TFA (0.5 ml) while stirring. After

15  stirring at RT for 3 L, the solvent was drawh off, and the residus was admixed with water,
nemfralized with saturated sodium hydrogencarbonate solution and extracted three fimes with
efhyl acetate. The combined exwacts were dried over magnesium, filiered and concentrated.
The crude product was purified using sitica gel with ethyl acetate/heptane as the eluent. 200
myg of the desired compound were obtained.

20 LC-MSrt 1.67min [M+HI": 382.0 {met. a)

01.806

2-Bromo-1-{3-methylamino-5-{pentafluorosulfanyl)phenyl jethanone



compound were isolated. LC-MS rt: 1.64 minIM-1-11].: 297.0 (met. a) 83 The foliog were prepared
analqg(_)usly to 01.008: Number LC-MS Comment: rt 01.015 0 1.77 285.1 (met. a) 02.015; 880 mg;
5% citric acid solutionaddedinsteadof thiosulfatesolution;product: 327 mg  01.016

80

0
rfE 1

F”’S\é\{/“‘\\/\/ o
9
A
N-{S—(?.—Bromoacetyl}-5-(pentaﬂuomsulf&nyi)phenyl}-2,2,2~triﬁumo-N—mathylacetamide
(O1475; 1.2 g) was admixed with water (15 ml), and concentrated subfuric acid (15 ml) was
added dropwise while stirring and with ice cooling. The mixture was heated to 80°C and
5  stired at this temperatre for 7 h. After cooling, the reaction mixture was added slowly to 2
mixture of 10 N sodium hydroxide solution and EA, and the agueons phase was extracted
five times with EA. The combined organic phases were dried over magnesium sulfate and,
afier the desiccant had been filtered off, dried under reduced pressure. The residue was
purified by means of preparative HPLC (met. A). The product fractions, each of them clean,
10 were combined, freed of the acetoniwile under reduced pressure, neutralized with sodium
hydrogencarbonate and extracted three times with EA. The combined organic phases were
dried over magnesinm sulfate and, after the desiccant had been filtered off, dried under

reduced pressure. 420 mg of the title compound were isolated.

LC-MS rt: 1.64 min [M+H]T: 354.0 (met. a)
15
{1.007
2-Brome-1-[3-methoxy-5-(pentaflucrosulfanyljphenyl jethanone
T rl

1-{3-Methoxy-5-(pentafluorosul fanyliphenyljethanone (02007, 1.63 g was disselved in
20 THF (150 ml), and phenyltrimethylammonium tribromide (2.2 g) was added at RT while
stirring, After stiring at RT for 2 h, the mixture was admixed with water, neualized with
soditrn hydrogencarbonate solution and extracted fhree tirnes with EA. The alkaline water
phase was extracted 3 x with EA. The combined organic phases were dried over magnesium
sulfate and, after the desiceant had been filtered off, dried under reduced pressure. The

25  residue was purified by means of preparative HPLC (met. A). The product fractions, each of



0 1.97 325.1 (met. a) 02.016; 1.02 g; stied with 5% citric acid solution for 2 h instead of thiosulfate
solution; product: 1.23g  01.017 0 2.14 mm 2.18 min 339.2 (met. a) 389.3 (met. a) 02.017; 25 mg;
stirred with 5% citric acid solution for 2 h instead of thiosulfate solution; product: 314 mg 02.018; 638
mg; stirred with 5% citric acid solution for 2 h instead | of thiosulfate solution; product: 809 mg 01.018
-r-Et (7) 81

them clean, were combined, freed of the acetoniwile under reduced pressure, neutralized with
sodium hydrogencarbonate and exiracted three times with EA. The combined organic phases
were dried over magnesium sulfate and, after the desiccant had been filiered off, dried under
reduced pressure. 1.27 g of the title compound were isolated. LC-MS rt: 1,65 min

5 [M+H]": 354.9 (met. b)

01.008
2-Bromo-1-(3-tert-butyl-S-ethoxymethylphenylethanone

10 1-(3-tert-Buiyl-5-cthoxymethylphenyl)ethanone (02.008; 550 mg) was dissolved in
methanol/ THF (10 mi/10 ml), admixed with phenyltsimethylammonium tribromide (882 mg)
while stirring and stirred at RT for 2 h. Subsequently, the reaction mixture was paured onto
DCM {200 ml) and washed thoroughly once with 5% sodium thiosulfate solution and once
with water. Then the DCM phase was dried and concentrated. The residue was purified using

15 silica gel (40 g cartridge, n-heptane/EA gradient of 0-50% in 30 min). 566 mg of the title
compound wete obtained. LC-MS rt: 1.83 min IMAHT 313.2 (met. a)

The following were prepared analogously:

. LC-MS |
Nurmber . LoMsHD Comment:
!}r
D*r/:
’ 339.2 02.009;, 565 4 duet:
01.009 s 192min | , e prode
[M\\_Jok\/ﬁ%w Ak - | Co(metoa) 69T mg
/A
\u_,_e\ ot
LR . 3432 1 02010; 410 mg;
01.010 L 2.01 min
d {met. a) | product: 405 mg
* & N %




01.019 o. ---(// sr 1.94 min 371.3 (met. a) 02.019; 360 mg; after thiosulfate solution,washedadditionally
with20%citricacidsolution; product: 261 mg 01.020 1.72min 299.1 (met. a) 02.020; 1.53 g; after

thiosulfate solution,washedadditionally with20%citricacidsolution; product: 1.04 g 01.021 1.58 min CiBr
0 262.9/

B2
! G i |
| e | | 02.011; 390 mg; 5% citric acid |
P . 2892 . ,
01.011 ) ) 1.77 min met. a) solution added instsad of
/‘\ . . me - a
© f/ thiosulfate; product: 387 mg
o 02,012 1 333 mg; stirred at RT
e . .
]\ for 12 h; stirred with 20% citric
P t 327.2 H . A
01.012 o (. i 1.94 min | (met. 2) acid  solution instead  of
A P~ .
AT \/\7/ thipsulfate solution 1 h; product:
— {327 mg
(N‘\ M/;/’ 1 02.013; 540 mg  affer
R 1953 | thiosuifate  solution, washed
orons | L7\ 2.16 min = OO, WASAE
[N {met, 2) | additionally with 20% citric acid
}*\ , solation; product: 600 mg
01.014
2-Bromo-1-{3-methoxy-5-trifluoromethyiphenyljethanone
Rl
Bf\/”\g/\‘i)\r_
/O

5 1-(3-Methoxy-5-trifluormethyiphenylethanone (02.014, 5¢ mg) was dissolved in DCM (0.8

ml) and added dropwise at RT 1o & mixture of copper(ff) bromide (102 mg) in EA (1.2 mi).

After heating to RT for 2 b, the mixture was left to stand overnight, then the reaction mixtre

was filzered through "Celite" and washed thoroughly with EA, and the ﬁlﬁ_aﬁe was dried. The

residue was taken up with EA and semisaturated sodinm hydrogencarbonaie solution and

10  then extracted twice with EA. The combined EA phases were washed with semisaturated

sodium hydrogencarbonate solution, dried over sodium sulfate, filtered and concentrated. The

crude product was purified by means of preparative HPLC (met. A). The product fractions,

each of them clean, were combined, freed of the acetonitrile under reduced pressure and

extracted thrae times with EA, The combined organic phases were dried over sodinm suifate

15  and, after the desiccant had been filtered off, dried under reduced pressure. 39 mg of the titie
compound were isolated.

LC-MS rt: 1.64 min IM+H]: 297.0 fmet. &)



265.0 (met. a) 02.021; 41g;after thiosulfate solution,washedadditionally with 20%citricacidsolution;
product: 572 mg 01.077 84 2-B romo -1 -(8-tert-butyl-4-m ethy1-3 ,4-dihydro-2H - benzo [1
.4]oxazin-6-yl)ethanone 81-?,-JL-../- \X.
1-(8-tert-Buty1-4-methy1-3,4-dihydro-2H-benzo[1,4]oxazin-6-yOethanone(250mg, purchased from
Chembiotek, India) was heated to from 50C to 55 in a mixture of acetic 5 acid (4 ml) and toluene (8
m1). At this temperature, bromine (200 mg dissolved in acetic acid) was cautiously added dropwise,

After 2.5 h, theheating,was remoyes, and the mpdygs.was admixed at Rl with ice-water and extracted

three times with toluene "The combined.organic phases were dried-over.-sodium-sulfate, filtered and
concentrated, The cru Je product was pur%fié@-Mﬁn]g[ﬁjill .gbl, so as tg ghtain 65 mg olethe desired
compound, as well as a further 10 43 mg of produgt which Wwas slightly contaminated ahd 37 mg of
reactant. LC-MS 1.81 min[M+H{.326.0 (met. a) 01.030 | 02.015; 880 mg; 5% cisic acid
2-Bromo-1-(3 isoprop)4'1-5-m xyphenyBethanone k5 14(311sepropydH-methaxyphenyeethanone
(02.030; 425 m@) ks fis\go@%}j@ha OFTHE 15 m1A15 mb.ang admixed whilgstirring with

phenyltrimeth ylammonium?ribromO e (831 mg), After stirring tRT for 3 h, the reaction mixture was

added to 50 m:-of 20%}) eitric-acig aild stirred-for-1-h—Aftet GJ}C?UIII watet qllu' EA; IIIUUE phase was
removed, dried and 20 concentratéd.*The residue was dissoRet! fn 4Cetoritita 156 i), and 2 N
sulfuric acid (154was added {0 the solutjon after Standing'&f RO 918, SRRe igiidfe was admixed
with water and extracted WA\%@/EA phase waStWeshes! \iitpraaaretaogso ot
hydrogencarbpnate solution, dried and ¢ ' ifi '

ncentrated. The resigfue was purified using silica gel (40 g
cartridge, n-heptane/EA gradien@éo% within 30 min). 52062 kig:cfsthe; titlergomipoithd were
P

250btained. LC-MS rt. L 65 min(M*HI-: 2 12.‘14(met!. a)39.2 | citric acid solution for 2 h instead
P 14 min

01017 D/\ ° /{ (met. a) | of thiosulfate solution; product:
314 mg
e 02.018; 638 my; stirred with 5%
AN A, ) 3893 citric acid solution for 2 h instead
01018 | 7 | T 218 min | _ ,
\\N)\/O\V)\y\/ {met. a) | of thiosulfate solution; product:
/t 809 mg
T ,
) , ‘ -\}‘M . (32.019%; 360 my; afier thiosulfate
LJ/ ° . 3713 sotufion, washed additionally
Q1019 \°“"~\,‘ 1.94 min {met. a) Vwith 20% cifric acid solution;
/ it product: 261 mg
H “.‘.‘MM//}
°© ar . 02.020; 1.53 g; after thiosulfate
01.620 | \g L7 i 2991 EsoYlution, W?.s‘r'md .additionélly
0 \/?7/ {met. &} | with 20% cimic acid solution;
\ product: 1.04 ¢
o 6./ 02.021; 41 g after thiosulfate
(L solution, washed additionally

=

02 1.58 mi 2650 ] ) .
01.021 C*”’A\;\[f\ar ‘ min with 20% cifric acid solution;
‘ {met. &)

produet 372 mg |

01022



85 01.031 2-Bromo-1 -(3- cyclohexylmethoxy-5-ethoxyphenyBetharione 5Proceeding from
1-(3-cyclohexylmethoxy-5-ethoxyphenyl)ethanone (02.031, 1.76 g), the title compound was prepared
analogously to 01.008. For further purification, however, the silica gel chromatography was followed by
a further purification by means of preparative HPLC. 370 mg of the title compound were obtained.
LC-MS rt. 2 11 min[M-"H]: 355.1 (met. a) 10 01.032 2-Bromo-1-(3-bromo-5-methoxyphenyBethanone
Br 0 1-(3-Bromo-5-methoxyphenyl)ethanone (02.032, 1.45 g) was dissolved in methanol/THE 15 (40
m1140 ml) and . ixec,while stiryi ith, ok R lammoniymrbiamide (2.38 g). After stirring
at 8.1 for 24 h(,%v%%t%‘} a?r?(gi t%%%%é%%e?&%%ﬁ%%&%mo%ﬁ dried and concentrated. The

residue was di§§olvod in acetonitrile (50 nil), and 2 N sulfuric acid (15 ml) was added to the solution.
After standing at RI fd@ﬁ?ﬁe mixture was admixed with water and extracted twice with EA. The EA
phase was washed witfssaturated 20 sodium hydrogencarbonate solution, dried and concentrated.
The residue was pu.rifigdg;ihg silica gel (40 g cartridge, n-heptane/EA gradient of 0-50% within 30

min. 1.39 g of the title_ compou i re oé)t jned, '1-TNNIR (f 9% Hz, DMS '5'6) [Q!pﬂm]: 7.71 (1 H).
7.48 (2 H), 49%5%@%%%"&‘%?%% _ Wa%gé?%nrzﬁg}ﬂgé? -8 é\tﬂﬁfg ffﬁ")xy); -f}ethoxypfﬁenyllethanone
86 K Proceediptchrorh 143 Zbifiivteihfim TSt &hsRy phényriethand FE 2 93%850 mg), the title
compound svas@btainechanalagausly. ta: 0s 03286 Mmoehthectitie: dompolindowereidbtained, which
was still somewhat CONMIBAES RkE M2 754 08 IRV -3ded, (RS taPhixture was

admixed at BT with ice-water and extracted three times with toluene. The combined organic

phases were dried over sodium sulfate, filtered and concentrated. The crude product was

purified using sitica gel, so as 10 obtain 65 mg of the desired compound, as well as 2 further

10 43 mg of product which was slightly contaminated and 37 mg of reactant.

LC-MS rt: 1.81 min IMHT: 326.0 (met. a)

01.030

2-Bromo-1-{3-isopropyl-3-methoxyphenyljethanone

15
1-(3-Isopropyl-5-methoxyphenyljethanone {02.030; 425 mg) was dissolved in methanol/TEF
15ml/15ml) and admixed while stirring with phenylirimethylammoniam  wibrornide
(831 myg). After stizring at RT for 3 b, the reaction mixture was added to 50 ml of 20% citric
acid and stirred for 1 h. After adding water and EA, the EA phase was removed, dried and

20  concentrated. The residue was dissolved in acetonitrile (50 ml), and Z N sulfuric acid (15 mi)
was zdded to the solution, After standing at RT for 2 h, the mixture was admixed with water
and extracted with BA. The EA phase was washed with saturated sodium hydrogencarbonate
solution, dried and concentrated. The residue was purified using silica gel (40 g cartridge,
n-heptane/RA gradient of 0-50% within 30min), 520 mg of the title compound were

25  obtained
LC-MS rt: 1.65 min IM+HT™: 271.1 {met. a)



01.035 2-Bromo-1 -(3-cyclohexylmetho x y-5-methoxyphenypeone Br/0-\) O
10143-Cyclohexylmethoxy-5-methoxyphenyllethanone (02.035; 1.33was converted analogously to
01.032. However, the mixture was stirred at RT only for 3 h instead of 24. 950 mg of the title
compound were obtained. LC-MS rt: 2.03 at [M+H]t: 341.2 (met. a) 01.041 15
2-Bromo4-(5-bromo-2,3-dimethoxyphenyflethanate Br 1(5-Bromo-2,3-dimethoxyphenypethanone
(02.041; 1,1 g) was converted analogously to 01.032. 1.21 g of the title compound were obtained.
LC-MS rt: 1.62 minft/1+Hr: 337,0 (met. a) 20 01.042 2-Bromo-143-chloro-4.5-di

ethoxyphenylleéfg.@ﬁne 87 Cl 1-(3-Chloro-4,5-dimethoxyphenyl)ethanone (02.042; 490

01.032. 577 mg of the title compound were obtained. as converted analogously to
2-Bromo-1-(3-cvclobexylmethoxy-5-ethoxyphenylethanone

o o
Rage

5 Proceeding from 1-(3-cyclohexylmethoxy-5-ethoxyphenytiethanone (02.031, 1.76 g), the
title compound was prepared analogously to 01.008. For further purification, however, the
silica gel chromatography was followed by a further purification by means of preparative
HFPLC. 370 mg of the title compound were obtained.

LC-MS rt: 2.1 min [W+HT": 355.1 (met. a)
10
01.032
2-Bromo-1-{3-bromo-5-methoxyphenyl)ethanons
Br Br
S
LN —

© A

o
l~(3-B=:omo-5-méﬁmxyphenyl}ethanone ((32.032, 145 g) was dissolved in methanol/THF
15 @0ml4hmh) and admixed while stiring with phenylrimethylammonium tibromide
(2.38 g). After stiming at RT for 24 h, water and EA were added. The EA phase was
removed, dried and concentrated. The residue was dissoived in acetonitriie (50 mi), and 2 N
sulfuric acid (15 ml) was addad to the solution. After standing at RT for 1 h, the mixture was
admixed with water and extracted twice with EA. The EA phase was washed with saturated
20 sodiwm hydrogencarbonate solution, dried and concentrated. The residue was purified vsing
silica gel (40 g cartridge, n-heptane/BA gradient of 0-50% within 30 min. 1.39 g of the title
compound were obtained.
'H NMR (500 MHz, DMSO-d6) {ppm]: 7.71 (1 H), 748 (2 H), 4.97 (2 H), 3.84 3 H}

25 01034
2-Bromo-1-[3-(3,3-dimethylbutoxy)-5-ethox yphenyl jethanone



LC-MS it 1 54 min[M1-1-1r: 293.0 (met. a) 5 01.043
2-Bromo-143-tert-buty1-5-(2-methoxyethoxy)phenyljethanone 0
143-tert-Buty1-5-(2-methoxyethoxy)phenyliethanone (02.043; 1 g) was dissolved in 10 methanol/THF
(25 m1125 ml), admixed with phenyhrimethylammonium tribromide (882 mg) while stirring and stirred
at RT overnight. Then 50 ml of 20 VD citric acid gglution w-re added und the mixture was stirred for 1
h. Subsequently, DCM (200 ml) was added and the mixture was extracted three times with DOM. Then
the combined DCM phases were dried over magnesium sulfate, filtered and concentrated. The residue
was purified using silica (40 g 15cartridge, n-heptane/EA gradient of 0-30% in 30 min). 1.31 g of
the title compound werg obtained. LC-MS rt: 1.72 min[r: 329.2 (met a) 01.044 202-Bromo-143-morpho
: yl)phen llethanone F\F-S-F/-0 88

1[3-Morpholin- ’-’yl- (pentafluerosulfanyl)phenyliethanone (02.044; 1.1 g) was dissolved in
methanol/THF (20120 mb-and admixed while stirring-with pbenyltrimethylammonium tribromide (1.25

q). After stirting a1 BT far.7: s 50:1kl:20%5iris. acic, weksraddesl and the mixigpavas stired for 1 h.

After adding DCM (100 ml), rthe DCM phase was r ved,.dried 5 an goncenltﬁl%t%g The residue Was
dissolved in ac%%ﬁﬁﬂi’@”(‘f!o i ‘f’t‘*érh% PRP&HE G ggllgz 62g'grgﬁq?/v%%%d%te€dc%ﬂ the solution. After stirring

at RT for 24 h, thieinefixtiie wesEdwneabPiitAFREFAnd extracted with EA. The EA phase was washed
with saturated soditsm: hydragencarbonate solution, dpiediingkedrioentiated. The residue was purified
using silica gel (80 g cartridge, n-heptane/EA gradient of 0-60% within 40 min). 866 mg of the title
10compound WOelr%(S)btained. LC-MS re 1.69 min[M-+-H]: 410.0 (met. a)

2-Brome-1-(3-cyclohexylmethoxy-S-methoxyphenyljethanone

2afe

10  1-{3-Cyclohexyimethoxy-5-methoxyphenyljethanone (0O2.035; 1.33 g) was converted
analogously to 01.032. However, the mixture was stirred at RT only for 3 b instead of 24.
950 mg of the title compound were obtained. LC-MS rt: 2.03 min [M+H]": 341.2 (met. 2)

01.041
15 2.Bromo-1-{5-bromo-2,3~dimethoxyphenyl)ethanone

1(5-Bromo-2,3-dimethoxyphenyljethanone (02.041; 1.1 g) was converted analogously o
01.032, 1.21 g of the title compound were obtained.
LC-MS rt: 1.62 min M+HT ' 337.6 (met. a)
20
01.042
2-Bromo-1-(3-chiore-4,5-dimethoxyphenylethanone



01.061 2-Bromo-143-tert-buty1-542-hydroxyethoxy)phenyllethartone
151-{3-tert-Buty1-5-12-(tetrahydropyran-2-yloxy)ethoxylphen yl}ethanone (02.061; 3.9 g) was
dissolved in methanol/THF (60 m1160 ml) and admixed while stirring with phenyltrimethylammonium
tribromide (5.03 g). After stirring at RT for 3 h, the mixture was added to 20% citric acid and stirred for
1 h. After adding EA, the EA phase was removed7dried and concentrated. The residue was purified
using silica gel (80 g cartridge, 20n-heptane/EA gradient of 0-50% within 60 min). 2.56 g of the title
compound weregpbtained—+C-MS rt: 0.90 min[M+H1+: 315.0 (met. b) 89 01.071
2-Bromo-143-tén-bupyis-(3-hydroxypropoxy)-4-methoxyphenylJethanone BrOOH 0 1
-(tetrahydropyran-2-ylox y)propoxyj phenyl} ethanone 5 (02.071: 12.7 g)
was dissolved i me ol/TI-IF (200/200 ml) and admixed with phenyltrimethylammonium tribromide
(13.1 g) while stirring. TH& mixture was stirred at RT for 1 li, then diluted with DCM and washed once
with 5% sodiumhiesuiate sabutiennthe HeMmplasewyasdrgdeyenieagnasivmauliate, filtered and
concentrated. aﬂ%%egﬁj?e ‘é‘f%?etnﬂléen up, In.acetopitrile (100 ml) and admixed with 48% hydrobromic

acid (5.91 ml) ure was Teft'to stand for 1 It then admixed with water, extracted by shaking
with EA. and thé ¢ohibihdda phases were dried ovBf Hagnesiiffstirate, filtered and concentrated.
The residug was purified using silica gel (120 g cartridge, n-heptane/MtB ether gradient of 0- 100% in
60 min). 3.29 gwisthe title compound were obtained. LC-MS it 1.01 min[M+HI: 359.1 (met. b) 15
01.075 N43-(2-Bromoacetyl)-5-(pentafluorosulfa P‘E li-2,2.2-trifluoro-N-methylacetamide
N-P-Acetyl-5-&?érr?fg?fl?gr?b%%#gﬁ%f)%@ﬁyﬁ%,20,)%)? r Iuy}c%rg(t)%{\ln?r%ethylacetamide(02.075; 20 1.03 g) was
dissolved in a mixture ofymethanol (20 ml) and TEE (20 ml). Phenyltrimethylammonium tribromide
(1.05 g) was added whilé stirring. After stirring at RT for 5 h, the mixture was left to stand overnight,
then further phe ' ylammenium tribromide (100 mg) was added and the mixture was heated to
60C for 2 h. After co ,ggm% reaction mixture was added to 2 N sulfuric acid and stirred for 10
min. Then the aqueous p?lase was extracted three times with EA. The combined organic phases were
dried over maghtsienrBsulfate-ardoatérthehdadiekamehadBath filtebedsH, fielrnder reduced
pressure. 462 oneftheititie: compos ad) wereebtam eknwhickhashsufficienbpurity #32 the next

while stirring and stirred at RT overnight. Then 50 mi of 20 % citric acid solution were added

und the mixture was siirred for 1 h. Subsequently, DCM (200 ml) was added and the mixture
was exuacted three times with DCM., Then the combined DCM phases were dried over
magnesium sulfate, filiered and concentrated. The residue was purified using silica get (40 g

15 cartridge, n-heptane/EA gradient of 0-30% in 30 min}. 1.31 g of the title compound were

obtained.
LC-MS rt: 1.72 min [M+HT™: 326.2 (met. a)
O1.044
20 2-Bromo-1-[3-morpholin-4-yi-5-{pentafivorosulfanyl)phenyl]ethanone
F
F‘\siif
0 [ F
7N
Br N—
)
N



Sreactions. LC-MS rr 1 72 min[M+HTr: 449.9 (met. a) 02,004 4-[5-(1,1-Dimethoxyethyl)-2-methoxy-3-trio
ethylphenylimorpholine F r-F 10 [-Bromo-5-(1.1-dimethoxyethy1)-2-methoxy-3-trifluoromethylbenzene
(03.004; 700 mg) was initially charged in dioxane (7 ml) and admixed successively with Pd(I1) acetate
(46 rug), cesium carbonate (2 g), 9,9-dirriethy1-4,5-bis(diphenylphosphino)xanthene (118 mg) and
morpholine (0,27 ml). Thereafter, the reaction miggire was heated to 90C for 7 h arid then 15 left to
stand overnight. Subsequently, it was filtered and the Filtrate was concentrated by rotary evaporation.

The residue was prified using-ilica.8ek(aR:g aantidgendhenEneiEA g@disnARaimg of the tite

compound were obtained, LC-MS rt; 1.55 min[Mtl-Fr: 304.0 (met. &) 20 02.007 .
143-Methoxy-5(GEHEnlSos AR b ASh i %}nonee surring WI%. p%gn%%metggm{)mm
3.N-Dimethoxy=Rirométh(i12 Sefpeirafiotroddifaiey Aberi2arhidé (0 3100 719 0)ias @586Ived in absolute
THF (60 ml), apgkmetiysagprsiumakesaits: (ScRaloGu, insdietyhether) wasv2hadeled ciropwise at

0C while stirring, After. addition, thedee.hathwassemeusd:and ihemixhire was:stirgd at RT for 2 h. 1
N hydrochloric acid was then added dropwise while %;1{\‘??:'3;”94 fotlggwed bg/ ‘;/?vata%ﬂaxgg ethyl acetate.

as

d
The organic pHASE AR TEHFEVEFa S At SUE BhASE was s aeidd thice more with ethyl acetate.
The combined eittractsrwedecdrictdovith rhaghsififn Bulfateatiered a1l cCOMEERIREEHE The residue was
purified by means-Qf-preparalivdutl lGnet cA)-dhe podueite ntaipirgdactigrdwere combined,
freed of the 5 a(%gtg(_)r{n}iaitlrlillI and extracted tree fimes yih gyl q@%g&g. shbBLANinggextracts were

dried over magnesium sulfate, filtered and concentrated. 1.63ﬁ of the desired compound were

obtained. NMREPHIORIEISRAEE: ey DRl S &7 H)DF 58 (TPH 6% (1 1T), 3.91 (3 H), 2.64 (3 H)

01.061
2-Bromo-1-[3-tert-butyl-5-(2-hydroxyethoxy)phenyljethanone

e \
BT\)“ R )
1 :
e
(O N oH

15 1-{3-tert-Butyl-5-[2-ftetrahydropyran-2-yloxyjethoxyiphenyl ethanone (02.061; 3.9 g) was
dissolved in methanol/THF (60 ml/60 ml) and admixed while strring with
phenyltrimethylammonium tibromide (5.63 g). After stirring at RT for 3 h, the mixture was
added 1o 20% citie acid and stirred for 1 h. After adding EA, the EA phase was removed,
dried and concentrated. The residue was purified using silice gel (80 g carmidge,

20 n-heptane/EA gradient of 0-50% within 60 min). 2.56 g of the title compound were obtained.

LC-MS rt: 6.90 min {M-+FT": 315.0 (met. b)
LC-MSB .
Number . iMAHY Comment:: i
: It : E
- \ | Synthesis  amalogous 1o |
O/ S—o ) 01.071: |
B —— o, A s 345 l(met :
0L.070 5 0.86 min b)
(> 02070 NUF3.153: 6.68 g;]

HO product: 3.3 g NUF3.154




10 02.008 143-tert-Butyl-5-ethoxymethylphenyl)ethanone |
3-tert-Butyl-N-methoxy-5-methoxymethyl-N-methylbenzamide (03.008; 854 mg) was 15converted
analogously to 02.043. 550 mg of the title compound were obtained. LC-MS it 1.70 min[Mill]*: 235.3
(met. a) 02.009 1-(3-tert-Buty1-5-cyclopropylinethoxymethylphenyl)ethanone z 20 Proceeding from
methyl 3.tert-butyl.5-hydroxymethylbenzoate andggyclopropylmethyl bromide, the title compound (600
mg) was prepared analogously to 05.008 to 02.008. LC-MS rt: 1.81 min[M+H]: 261.2 (met. a) 02.010
251-(3-tert- Buty %24} o-die oxyphenypethanone 92 1-(34ert-Butyl-4-ethoxy-5-hydroxyphenyBethanone
(03.010; 470 mq) and ethyl iodide (193 p.1) were dissolved in DMF (6.2 m1), and sodium hydride (57
mg) was added; A&t %Iﬂfrfﬁ@bﬁp’wmy §‘%‘ﬁ‘%ﬁ%@ﬁn§%wwgﬁ{§’ﬁd the residue was taken up in
EA, washed 5 with water /dried and concentrated. The residue was purified using silica gel (40 g
cartridge, n- heptane/EA gf‘dlent 0-30% within 60 min) 420 mg of the title compound were obtained.
LC MS rt: 1.93 min [M-i- Hk\Qﬁ@\Z (met. a) 02.011 101-(3-tert-Butyl-5-ethoxyphenyBethanone oY
Methyl 3-tert-butyl-5- hy roxybenzoate (06.043) was reacted with ethyl iodide analogously to 05.043
and converted &0 the‘f(de\cgrinéound anéﬁ)gously to the sequence of 04.043 to 02.043. 390 mg were
obtained. LC-MS it 1672 min1:1Y1+1-1I: 221.3 (met. a) 02.012

1-{34ert-Butyl-4-methoxy-5-[3-(tetrahydropyran-2- yioxy)propoxy]phenvi}athanone

5 (02071 127 g was dissolved in methanol/THF (200/200 ml) and admixed with
phenyitrimethylammonium tribromide (13.1 g) while stirring. The mixture was stirred at RT
for 1 b, then dilated with DCM and washed once with 3% sodium thiosuifate solution. The
DCM phase was dried over magnesium sulfate, filtered and congentraied. The residue was
taken up in acetonitrile (100 ml) and admined with 48% hydrobromic acid (5.91 mi}. The

10 mixture was left to stand for 1 b, then admixed with water, extracted by shaking with EA, and
the combined EA phases were dried over magnesium sulfate, filtered and concentrated. The
residue was purified using silica gel (120 g cartridge, n-heptane/M(B ether geadient of 0-
106% in 60 min). 3.29 g of the title compound were obtained.

‘ LC-MS rt: 1.01 min [MAHT": 3591 (met. b)

18
01975

' N-[3-(2-Bromoacetyl}-5-(pentaflucrosulfanyl)phenyi}-2.2 2-trifluoro-N-methylacetamide

/N O

g

F F
N-[3-Acetyl-5-(pentafluorosulfanylyphenyll-2 2. 2-riffuore-N-methylacetamide (02.075;
20 1.03 g was dissolved in a mixture of methanol (20 mi;} and THF (20 ml).
Phenyitrimethylammonium tibromide (1.05 g) was added while stirring. After stirring at RT

for 5 h, the mixture was left to stand overnight, then further phenyltrimethyiammonium

tribromide (100 mg} was added and the mixture was heated o 60°C for 2 h. After cooling,



1 -@ -tert-Bu ty1-5 -propoxyineth ylphenyflethanone 1) 20 Proceeding from methyl
3-tert-buty1-5-hydroxymethylbenzoate and propyl iodide, the compound (333 mg) was prepared
analogously to 05.008 to 02.008. LC-MS it 1.81 min[M FF1]: 261.2 (met. a) 02.013 93
1-(3-tert-Buty1-4,5-bis(cyclopropylmethoxy)phenyl)ethanone Proceeding from
2-bromo-6-tert-butyl-4-(1.1-dimethoxyethyl)phenghand cyclopropyl bromide, the title compound (547
mg) was prepared analogously to 04.010 to 021010. 5LC-MS rt: 2.10 min[M+HI: 317.4 (met. a) 02.014
I-(3-Methoxy-5-trifluoromethylphen hanone.F. O . . .
103,N-Dimethglfyrfﬁ?ﬁ%ﬁ#ggﬁ?ﬁlﬁ%%g?ﬁgwl ?fé’ﬁﬁé"?ﬁiiﬁé(%%dﬁi 168 gy was el charged in THE
(15 ml) under ABFETVHAF BERGRICHCT HRFEAHEr Ethe Hi SRR A S EBM RS 0t 2 AF By Lmagnesium
bromide (1.5 rataddvhin digthylkethefrwhs addedidrepwise. Bebserliahitly, thiricedseth was removed
and the mixturg was. stiredsat Rifidestpind ReR heinikiawas adisbeduiiicl b Ryerochloric acid
While cooling with.ice, diluted with water 15and extracted three times with EA. The combined EA
phases wefe dFi&GBVer sodium sulfate, filtered and concentrated. 349 mg of the title compound were
isolated. -1 NMRGB0 VA2 DMSO-d6) [ppm]. 7.80PFFR: #9%%(@E)@7.53 (1 H), 3.92 (3 H), 2.66 (3
H) 2002.015 1-(3-tert-Butyl-5-metboxyphenyl)ethanone Methyl 3-tert-butyl-5-hydroxybenzoate
(06.043) was reagigd with methyl iodide analogously 94 to 05.043 and convened to the title

compound anajagatisiy to the sequence of 04.043 19.0,043. 699 g ere obtained.

il
4]
(/\?‘aj/\\w
o]
! \\/O
10 |

1-Bromo-5-( 1,1-dimethoxyethyl)-2-methoxy-3-trifluoromethylbenzene  (03.004; 700 mg)
wes inifially charged in dicxane (7 ml) and admixed successively with Pd(Hl) acetate (46 mg},
cesium carbonate (2 g), 9.9-dimethyl-4,5-bis(diphenylphosphinojxanthene (118 mg) and
morpheline (027 ml). Thereafter, the reaction mixture was heated to 90°C for 7h and then
16 left to stand overnight. Subsequently, it was filtered and the filtrate was concentrated by
rotary evaporation. The residue was purified using silica gel (50 g cartridge, n-heptane/EA

gradient). 433 mg of the title compound were obtained.

LC-MS rt: 1,55 min IV+HT" 304.0 (met, a)
20 02.007
1-[3-Methoxy-5-{ pentafluorosuifanyljphenyl {ethanone
NI
Y
S

N
3 N-Dimethoxy-N-methyl-5-(pentafiuorosulfanylYoenzamide (03.007; 2.0 g) was dissolved
in absolute THF (60 mi), and methylmagnesium bromide (5.2 ml, 3 M in diethyl ether) was
25  added dropwise at 0°C while stirring. After addition. the ice bath was removed and the

mixture was stirred at RT for 2. 1 N hydrochloric acid was then added dropwise while



LC-MS it 1 65 min[liA+H]-: 207.1 (met. 502.016 1-(3-tert-Butyl-5-cyclopropylmethoxyphenyl)ethanone
\ 0--K Methyl 3-tert-buty1-54hydroxybenzoate (06.043) was reacted with cyclopropylmethyl bromide
analogously to 05.043, and convened to the title compound analogously to the 10sequence 04.043 to
02.043. 1.02 g were obtained. LC-MS it 1.86 min[M--1-Irl: 247.1 (met. a) 02.017
1-(3-tert-Buty1-5-cyclobutylraethoxyphenyl)ethagrone / \o Methyl 3-tert-buty1-5-hydroxybenzoate
(06.043) was reacted with bromomethylcyclobutane analogously to 05.043 and converted to the title

compound an%L%&g%%bﬁ&%&*%f%&;@?q&@ %10%;@ 0&94}%@2})@& wereahtaingsh ke-MS rt: 2.07 mm.
261.2 (met. a) 02.018 1 -(3 Benzylo>{i rnet@(l tgrg1L llﬂl% )% ectct]m none - 1/ Methyl
3-tert-buty1-5 Wﬂ?‘ﬁxﬁ?ﬁétﬁﬁfbé‘ﬁ?g FRALTEa Y With Behzyl Bromide ana gousfy 25to 05.043 and
converted to thgdithoe oot aiaio §itehamd resEgtents 04008t D08y 658%ng were
obtained. 95 loExMa-dtvd B8 minMAL4H: AOFA-(aaini02 OBons were combined, freed of the
1_(3-CyCIOEexX!;@?{%EQQg(Xﬁé’éfﬂgggtB%mgW&%ﬁ%&%&\@hg éombim:d extracts were dried

over magnesium sulfate, filtered and concentrated. 1.63 g of the desired compound were

obtained.

'H NMR (400 MHz, DMS0-d6) [ppm}: 7.87 (1 H), 7.75 (1 H), 7.67 (1 H), 3.91 (3 H), 2.64

GH)
10
02.008
1+{3-tert-Butyl-S-ethoxymethyiphenyliethanone
OV

1

M)
A

3-teri-Butyl-N-rnethoxy-5-methoxymethyl-N-methylbenzamide  (03.008; 854 mg) was
15 converted analogously to 02.043. 5350 mg of the title compound were obtained.

LC-MS rt: 1.70 min MAHT: 2353 (met. a)

02.009

1-(3tert- Butyl—ﬁ—c:yc1opronyhnethoxymethylphanyi}ethanone

S

20  Proceeding from methyl 3-tert-butyl-S-hydroxymethylbenzoate and cyclopropylmethy:
bromide, the title compound (600 mg) was prepared anatogously to 05.008 to 02.008.
LC-MS rt: 1.81 min [MAHT: 261.2 (met. 2)

02.010
25 1(3-tert-Butyi-4,5-diethoxyphenyl)ethanone



50- 3-Cyclohexylmethoxy-4,5.N-trimethoxy-N-methylbenzamide (420 mg) was converted and worked
up analogously to 02.059. No silica gel purification was performed. 370 mg were obtained. LC-MS re:
1.82 min[M*1-1]+: 293.2 (met. a) 1002.020 1-(3-tert-Butyl-5-oe ylphenyl)ethanone Methyl
3-ten-bury1-5-hydroxyrnethylbenzoate was reacted with methyl iodide analogously to 05.043, and
converted to the title compound analogously to the sequence 04.008 to 02.008. 151.54 g were
obtained. LC-MS IT: 1.58 min[M 1+: 221.1 (met a) 02.021 1-(3-Chloro-5-methoxyphenyl)ethanone ci
0 3-Chloro-5- methoxyben oic acid (3 g) was reacted analogously to 03.043/02.043 with thiony1
chloride (23.3 mi)and -dimethylhydroxylamine hydrochloride (1.57 g) and methylmagnesium
bromide (8.91 ml). 42 g were obtained 11-1 INIMR (500 MHz. DMSO-d6) [ppm]: 7.54(1 H), 7.40 (1
H), 7.30(1 H), 3.84 (34 3-H). 2,58 25(3 H) 96 02.030 1-(3-Isopropyl-5-methoxy3henyl)ethanone O-
Methyl 3-hydroxy-5- |so/}afopylbenzoate was reacted with methyl iodide analogously to 505.043 and
converted to the title compound analogously to the sequence 04.043 to 02.043. 425 mg were
obtained. LC-MS3itet-Basirhefvipts-toimotyphrarleioome 3P UG 47¢ mg and ethyl jodide

-CyclohexylmethaoxyrS-ethoxypbeny Dethanpas, 101 (3ib-Dilygdioxyphenypetiariond(1.0 g) and ethyl
bromide (0.53 stm'lx}:, £i8 %Iséglﬁfqge% was drawn off and the residue was taken up in EA, washed
5  with water, dried and concenizated. The residue was purified using silica gel (40 g cartridge,
n-heptane/EA gradient (-30% within 60 min). 420 mg of the tifle compound wers obtained.
LC WS 1t 1.93 min [M+H]": 265.2 (met. a)

02,611
16 1-(3-tert-Butyl-5-ethoxyphenyl)ethanone
OQQi/
i I

-
g o \?\

Methyl 3-tert-butyl-5-hydroxybenzoate ((06.043) was reacted with ethy! iodide analogousiy
to 5,043 and converted to the title compound analogously to the sequence of 04.043 to
02043, 390 mg were obtained.

15 LO-MSm 172 min MHTT: 221.3 (met. 8)

02012
1-(3-tert-Butyl-S-propoxymethyiphenyljethanone
0‘%}"/
s
] i
e \/O\//l\ \_’7[3(/
20  Proceeding from methyl 3-tert-butyl-5-hydroxymethyibenzoate and propyl jodide, the fitie
compound (333 mg) was prepared analogously to (35.008 to 02.008.
LC-MS rt: 1.81 min [M+HT": 261.2 (met. a)

02013



in DMF (20 ml), and sodium hydride (189 mg) was added. After stirring at 50C for 2 h,
cyclohexyftnethyl bromide (1.36 ml) was added, followed by further sodium hydride (315 mg). After
stirring at 50C for another 2 h, the DMIE was drawn off and the residue was 15 taken up in EA,
washed with waxer, dried, filtered and concentrated. The residue was purified using silica gel (80 g
cartridge, n-heptane/EA gradient of 0-20% withingg0 min). 378 mg of the title compound were
obtained. LC-MS rt: 2.07 min [M-t-H]: 277.2 (met. a) 02.032 201-(3-Bromo-5-metboxyphenyflethanone
Br 0 0 - Methyl 3:bromo-5methoxybenzoate (05.032:.2.50 q) was converted to the title compound
analogously toEfFl?’ét%ﬂ(g%ﬁ@r%%%%&%ﬁ%?ygg?glﬁgjorn%%% %gé& 1.45 g were obtained. LC-MS 1.46
min[M+H]t: 22 (met. a) 25> 97 02.034 143-(3,3-Dimethylbutoxy)-5-ethoxyphenyllethanone
1-(3,5-Dihydroxyph&pre4Hanone (3.0 g) were converted analogously to 02.031. Instead of
5cyclohexylbromide. hoivever, 1-bromo-3,3-dimethylbutane was used. After chromatography, 960 mg
of the title compotind.were obtained. LC-MS rt: 1 99 mm[M-tHr: 265,2 (met. a) 02.035 101 -(3
-Cyclohexylmethoxy -5—-}/pethoxyph enyflethanone 2-- 0
1-(3-Hydroxy-5-metlaoXyphenyBethanone (03.033; 1.5 g) and btomomethylcyclohexane (1,76 g) were
dissolved in DMiect2@mm|)frand SodinmsHydidel (260 digyihrascdubssnd fiepdtiniigratrs0C for 24 h., the
DMF was drawpffsl he rasidupvastaken wdprisi-niashestdbwith waterpered, filtered and

concentrated. The, fegidug was purified using silica 9&l448-9317.4 (met. 2)

02.014
1-(3-Methoxy-5-trifluoromethylphenyljethanone

£ R

10 3.N-Dimethoxy-N-methyl-S-triffuoromethylbenzamide (03.014, 460 mg) was initially
charged in THF (15 ml) under at RT Ar dissolved. Thereafter, the mixture was cooled to 8°C,
and methylmagnesium bromide (1.5ml; 3M in diethyl ether) was added dropwise.
Subsequently, the ice bath was removed and the mixture was stirred at RT for 2 h. Then the
mixture was admixed with 1 N hydrochlorie acid while cooling with ice, diluted with water

15  and extracted three times with EA. The combined EA phases were dried over sodium sulfate,
filtered and concentrated. 349 mg of the title compound were isolated.

TH NMR (500 MHz, DMS0-d6) [ppm]: 7.80 (1 H), 7.73 (1 H), 7.53 (1 H), 3.92 (3 H), 2.66
(3 H)

20 ©2.015
1-(3-tert-Butyl-5-methoxyphenyliethanone

<
L
\0/\\/&&/

Methyl 3-tert-butyl-5-hydroxybenzoae {06.043) was reacted with methyl iodide analogously



cartridge, n-heptane/EA 0-50% within 30 min) 133 g of the title compound were obtained. LC-MS rt:
1.93 min[M+Hr: 263.2 (met. a) 02.041 201-(5-Bromci-2,3-dirnethoxyphenypethanone 0 O - O Br
5-Bromo-2.3-dimethoxybenzoic acid (2 g) was converted to the benzamide derivative 98 analogously
to 03.043, and the latter to the title compound analogously to 02.059. 1,1 g of the tide compound were
obtained. LC-MS rt: 3.70 min [M+14]"; 259.0 (meti4d) 02.042
51-(3-Chloro-4.5-dimethoxyphenyHethanone 0- CIl 3-Chloro-4,5-dimefhoxybenzoic acid (1 g) was
converted to the henzamide.derivative.anrlegasishi 03048, anskthgdattertatdmtite compound
analogously to Q%%S%g 495 rr}%;o% thf% titte compound were obtained. LC-MS it 1.55 min [M+1-11-:
215.1 (met. a)(?[U 02. A??Ig T5%ert: utyl- 5-(2-metho xyethoxy)phenyllethanone 0/
3-tert-ButyI-N-H%M%S%yléi?imethoxyethoxy)-N-methg%ﬁéﬂi id&T0F043; 1.35 g) was 15 dissolved in
THE (40 ml), methylmagnesium bromide (3.05 ml. 3 M in ether) was added dropwise at OC and then
the mixturg wag-sfiged at RT for 2 h. Then the mixture was admixed with 1 N hydrochloric acid (50 ml),
diluted with w extracted by shaki i with EA. Then the combined EA phases were
dried over ma?f?éﬁg&%% %f%%%%?ﬁ%@?%%%@esﬁ%%e% The residue was purified using silica gel (40
g cartridge, 20n-heptane/EA gradient of 0-30% in 30 min). 1.0 g of the title compound were obtained.

/)
Vi
o’ _
Methyl 3-tert-butyl-S-hydroxybenzoate (06.043) was reacted with cyclopropyimethyl

bromide analogously to 05.043, and converted to the title compound analogously to the
10 sequence 04,043 to 02,043, 1.02 g were obtained.
LC-MS 1t: 1.86 min IM+HT: 247.1 (met. a)

02,017
1<3-tert-Butyl-S-cyclobutylmethoxyphenyljethanone

g

Methyl 3-tert-butyl-5-hydroxybenzoate ((06,043) was reacted with bromomethyleyciobutane

15

analogously to 05.043 and converted fo the title compound anatogously to the sequence
04.043 to $2.043. 252 mg were obtained.
LC-MS rt: 2.07 min M+HT": 261.2 (met. a)
20
02.018

1-{3-Benzylexymethyl-5-tert-butyiphenylethanone

Y
Y

) \——/ -
Methy! 3-tert-butyl-5-hydroxymethylbenzoate was reacted with benzyl bromide analogously

25  ip (5.043 and converted to the title compound analogously t the sequence O4.608 to
02.008, 638 mg were obiained,



LC-MS it 1.58 min251.3 (met. a) 02.044 1 -(3-Morphol-(pentafluorosulfanyl)phenyllethanone 99
N-Methoxy-N-methy1-3-morpholin-4-y1-5-(pentafluorosulfanyl)benztunide (03.044; 2.38 g) was
convened and worked up analogously to 02.043. The purification was effected using silica gel (80 g
cartridge, n-heptane/EA gradient of 0-70% within 40 mm). 1.1 g of the title 5 compound were obtained.
LC-MS rt: 1 57 min[M+HI; 332.0 (met. a) 02.059 {5 13-tert-B uty1-5-(3-hydroxypropoxy)phenyi]
ethanone 100 3-tert-Butyl-N-methoxy-N-methy1-5-(3-(tetrahydropyran-2-yloxy)propoxylbenzamicie
(01059; 5.49 g) W gi lved in THE (100 ml), cool ( mixed with lithium
bis(trimethylsil%f\jl;gn% éﬁ?&ﬁ% ml, | M in MTB ether).%gégfs%ﬁ%gﬂa%gﬂc for 30 min, methylmagnesium
bromide (9.65 ml, 3 M in ether) was added dropwise. The cooling bath 15 was removed and, after
stirring at RT far, the mixture was diluted with water and extracted by shaking with EA. The EA
phase was drigd-ovesspagnesivmsslfateniitigredyanseencentrated by rotary evaporation. The residue
was purified usi ilica gel (200 g, n-heptanerEA 4:1). 3.4 g of the title compound were obtained.
11-1 NMI& (50 z, PMSO-c16) [ppm] (representative signals): 7.53 (1 H); 7.28 (1 H); 7.17 20(1 H);
4.57(1 H., -0-C(-C)IH=8-); 4.11(2 H); 2.57(3 H) 02.061 I-

(3-tert-Buty1-50 “(tetrafiydropyran-2-yloxy)ethoxy]phenyliethanone Proceeding from methyl
3-tert-butylz5-hydroxybenzoate (06.043) and 2-(2-bromoethoxy)- tetrahydropyran, the synthesis
sequence 05.059 1602 0h8was46/lowedt:8:9-j-okthintitterddmduind were ohtainédrbLH NMR (500

MHz. DMSO-c1@8)}[RRiL{eprese pave sionaldka o klathhior 3hsFetbb 2970 mg were

obtained. LC-MS vt 1.82 min [M+HT": 293.2 (met. a)

0 02.020
1-(3-tert-Butyl-5-methoxymethyiphenyljethanone

wj
N\

O o /

g

Methyl 3-tert-butyl-5-hydroxymethylbenzoate was reacted with methyl iodide analogousty to
(05.043, and converted to the title compound analogousty to the sequence 04.008 to 02.008.

15 1.54 g were obtained.
LC-MS rt: 1.58 min M+ 22101 (met. a)

G2.021
1-(3-Chloro-5-methoxyphenybethanone
i

\k
4 < 2
0

20 0 )
3-Chioro-5-methoxybenzoic acid (3 g) was reacted analogously to 03.043/02.043 with

thionyl chioride (23.3ml) and N, O-dimethylhydroxylamine hydrochloride (1.57 g) and

methylmagnesium bromide (8.51 ml). 2.42 g were obtained.

'H NMR (500 MHz, DMSO0-d6) [ppm]: 7.5¢ (1 H), 7.40 (1 H), 7.30 (1 H), 3.84 (3 H). 2,58
25 {3 H;



(2 H). 4.66 (1 H. -0-C(-C)H-0-). 4.20 (2 H), 2.58 (3 H) 02,070
1-{3-tert-Butyl-4-methoxy-512-(tetrahydropyran-2-yloxy)ethoxylphenyl}ethanone 10 Analogously to
02.071, 1-(3-tert-buty1-5-hydroxy-4-methoxyphenyflethanone (03.070; 5.0 g) was reacted with
2-(2-bromoethoxy)telmhydropyran (5.64 g). However, the crude product was purified using silica gel
(40 g cartridge, n-heptane/EA gradient of 0-50% gxithin 60 min). 6,68 g of the title compound were
obtained. 15LH NIMR (500 MHz, DMSO-d6) [ppm] (representative signals): 7.50 (2 H. aromatic). 4.70
(1 H, -0-C(-C)H-0-), 3,90 (3 14, -OCH3), 2.54 (3 H, acetyl) 02.071 | - 13-tert-B utyl-4-methox y-5 43 te
trahydropyran@-;‘? y)propoxy]phenyl ethanon e 20

1-(3-tert-Buty 1183 HyeveRy-HrRe oy pHERYREthanone (03.070; 6.9 g) and 2-(3-bromo- 101
propoxy)tetrahydropyran-(8.31 g) were dissolved in DMF (80 ml), and sodium hydride (894 mg) was
added. After sti(rin RI for 5 hours, the solvent was drawn off and the residue was taken up with EA.
The EA phase Wastwdshed with water, dried and concentrated. 12.7 g of the title compound were"
obtained as a crude preduct in sufficient purity. 511-1 NMR (400 Mit, DMSO-d6) [ppm] (representative
signals): 4.57 (eliyl-C-BEE)H5EIpRr5ibB-0at Weetyhr0P Ol methyl icdide analogously to
N-13-Acetyl-5c(pentaflugrasuyfiphentklosg.anty HldpeesNyraetkiaoeiantidedd o 02.043,

425 mg were obtained. LC-MS rt: 1.54 min  [M+H]": 193.1 (met. a)

02.031
1-(3-Cyclohexylmethoxy-5-ethoxyphenyljethanone
o

N\
N £ :>
)
o
10 . S
1-(3,5-Dihydroxyphenyl)ethancne (1.0 g) and ethy! bromide (0.531 ml) were dissolved at RT
in DMF (20 ml), and sodiwrn. hydride (189 mg) was added, After strring at 50°C for 2 h,
cyclohexyimethyl bromide (1.36ml) was added, followed by Ffarther sodium hydride
(315 mg). After stirring at 50°C for another 2 h, the DMF was drawn off and the residue was
15 taken up in EA, washed with water, dried, filtered and concentrated. The residue was purified
using silica gel (80 g cartridge, n-heptane/BEA gradient of §-20% within 60 min). 378 mg of
the title compound were obtained.  LC-MB t: 2.07 min [MAHT" 277.2 (met. a)

02.032
20 1-(3-Bremo-3-mathoxyphenyDethanone
Br-
TN/

Om—
Methyl 3-bromo-3-methoxybenzoate (05.032; 2.50 g} was converted to the title compound

analogousty to the sequence of 04.043, 03.043 and 02.059. 1.45 g were obtained.
LC-MS rt: 1.46 min [M-+HT: 229.0 (met. &)
25



F 10 in a microwave insert, N-(3-acetyl-5-pentafluorosulfanylpheny11-2,22-trifitioroacetamide
(03.075; 0.25 g) was dissolved in absolute dimethoxyethane (7.5 ml), powdered potassium carbonate
was added and the mixture was admixed with iodomethane (80 01). Subsequently, the mixture was
heated in the microwave to 100C for 40 min. Once further N-(3-acety1-5- 15
pentafluorosulfanylpheny1)-2,2,2-trifluoroacetamigde (4 x 250 mg) had been converted in the manner
described, the five batches were worked up together, by decanting from potassium carbonate into 1 N
hydrochloric acid with ice cooling. After repeatedly washing the potassium carbonate residue with
dimethoxyetha%%??iﬁe agueous phase was extracted five times with ethyl acetate. The combined
extracts were driédPeveimsidimesiun - stirad-mEePoand concentrated. The residue was purified by
means of preparative 1-1PLE (met. A). The product-containing fractions were combined, freed of the
acetonitrile and extracted five times with ethyl acetate. The combined extracts were dried over
magnesium sulfate @- and concentrated. 1.03 g of the desired compound were obtained LC-MS
it: 1.62 min [IVIg(1-1r=372.0 . a) 25 03 03.004 _

1-Bromo-5-(1.1-dimetho yl)-2-methoxy-3-trifluoromethylbenzene Br 9

1-(3-Bromo-4-hydramsranisifueremetihviphenydiethanoneriQd:004i.6:8 @) was dissehded in methanol (50

m) and adpixed SHeGTRShSL ik %H—J@%%qs\mmgax%e%m (il mg). 200, rimethyl orthoformate (8

ml), After stirring at RI for MF (75 ml , potassium carbonate 5 (4.98 g) and then slowly, while

cooling with ic& SR &I TR vEre REHSE. After stirring at RI for 4 h, the reaction mixture was

left to stand ovefrighttah#h then admixed with n-heptaféfiBtefs arfeeth® organic phase was removed.

The aqueous phase was extracted by shaking once more with n-heptane, and the combined organic

phases were thgf 8§ied Over magnesium sulfate, filtered and concentrated. 7 g of the title compound

were obtained In f sufficient purity. NMR (500 MHz, DMSO-d6) [ppm]: 7.90 (1 H), 7.62 (1 H), 3.89 (3

H), 3.10 (6 H), 1-36 1895030718 BB RHEtNS AN hethy 1-5-(pentafluorosulfanyl)benzamide 9
O—

2839

1 -{3-Hydroxy-3-methoxyphenyljethanone (03.033; 1.5 g) and bromomethyleyclohexane
(1.76 g) were dissoived in DMF (20 mi), and sodivm hydride (260 mg) was added. After
stirring at 50°C for 24 h, the DMF was drawn off. The residue was taken up in EA, washed

15  with water, dried, filtered and concentrated. The residue was purified using silica gel (40 g
cartridge, n-heptane/EA 0-30% within 30 min). 1.33 g of the title compound were obtained.
LC-MSrt: 1,53 min _ [M+H]": 263.2 (met. 2}

(2.041
20 1-(5-Bromo-Z,3-¢imethoxyphenyl)ethanone

5-Bromo-2,3-dimethoxybenzoic acid (2 g) was converted fo the benzamide derivative



Id,0 F rl Methyl 3-methoxy-5-(pentafluorosulfanyObenzoate (04.007; 2.5 g) was dissolved in absolute
THE (65 ml), and N,0-dimethylhydroxylamine hydrochloride (1.2 g) was added. Then the mixture was
cooled to -15C and isopropylmagnesium bromide solution (1159 ml, 2 M in 20 THF) was added
dropwisc. After 20 min, the cooling bath was removed and the mixture was stirred at RT for 1 K. Then
ammonium chloride solution was added and the agueous phase was extracted three times with ethyl
acetate. The combined extracts were dried over magnesium sulfate, filtered and concentrated. The

crude product hys obtaines i caniainadSiAicasERRNL A WS therstore: Gagverted and

worked up again as described above. No 26 tant.was present.any, longer in the residue which was
 then obtained. BURKEAREA AL BRSEIBY by g%%‘%ﬁ?ﬁ'é%ariﬁ?@h g%é? Flr%é't‘fiSA). The

product-containing fractions were 103 combined and freed of the acetonitrile, and the aqueous phase
was extracted thee times with EA. The combined extracts were dried over magnesium sulfate, filtered
and concegtrarfe_ﬁ._ %§0Q_9_ﬁmgth%§§ngﬁgg,§ggg&%nd were obtained. 11-1 NIVIR (400 MHz,
CDC13) [ppm": 7.70(1 H), 7.37 (1 H), 7.24 (1 H + CDC133, 3.R8 (3 1-1), 53.56 (3 H) 03.008
3-tert-Buty1-5-ethoxym %yl-N-methoxy-N-methyIbenzarnide Oni 0 10Analogously to 03.043,
3-tert-butyl-5-ethoxyfheth Ihenzoic acid (04.008; 1.15 g) was first converted to the acid chloride (1.24
g), and then the/3-tert-hutyl-3-ethoxymethyl-benzoy1 chloride obtained was converted further. 854 mg
of the title compound werg obtained. LC-MS rt: 3.32 min[M+H]: 280.2 (met d) 1503.010
1-(3-tert-Butyl-4-ethoxh¥§§{ihydrox%/phenylle(}h(e}rig}n%& (S) OH\\ N

3-Chloro- methoxybenzoic “ac tonveried to the benzamide derivative
analogously to 03.043, and the latter to the title compound anaiogousty to 02.058. 455 mg of
the title compound were obtained. LC-MStt: 1.55min  [M+H]": 215.1 (met. 2)

10
02.043
1-D3-tert-Butyl-5-(Z-methoxyethoxyjphenyljethanone

NN

& I

/
__/—O
C
3-tert-Butyl-N-methoxy-5-(2-methoxyethoxy)-N-methylbenzamide (03.043; 1.35 g} was
15  dissolved in THF (40 ml), methylmagnesium bromide (3.05 ml 3 M in ether) was added
dropwise at 0°C and then the mixture was stirred at RT for 2 h. Then the mixture was
admixed with 1 N hydrochloric acid (50 ml), diluted with water and extracted by shaking
three times with EA. Then the combined EA phases were dried over magnesium sulfate,
filtered and concentrated. The residue was purified using silica gel (40 g cartridge,
20  peheptane/EA gradient of 0-30% in 30 min). 1.0 g of the title compound were obtained.
LC-MS rt: 1.58 min IM+H]: 251.3 (met. a)

02,044
1-[3-Morphelin-4-yl-5-{pentafluorosulfanyljphenyljethanone



6 1-Brorno-3-tert-buty1-5-(1.1-dimethoxyethy0-2-ethoxybenzene (04.010; 19.68 g) was converted
analogously to 03.070. 5.15 g of the title compound were obtained. 20LC-MS rt: 0.972 min[M+H]+:
237.1 (met. b) 03.014 3,N-Dimethoxy-N-methyl-5-trifluorometbylbenzamide 104 Methyl
3-methoxy-5-n-ifluorornethylbenzoate (04.014, 1 g) and N,0-dimethylhydroxylamine (416 mg) were
initially charged in THF (30 m1). Thereafter, the ixture was cooled to -15C, and isopropylmagnesium
chloride (3.2 ml; 2 M in THF) was added dropwise within 10 min. 5 The mixture was stirred at -15C for
another 20 min before the cooling bath was removed. After 3 li, the mixture was cooled again to -15C
and further isopropylmggtesium chloride (3.2 ml) was added. After the cooling bath had been removed,
the mixture Wagstlr at RI for another hour, then admixed with 20% ammonium chloride solution and
extracted three; s with EA. The combined EA phases were dried over sodium sulfate, filtered and
10concentrated. The residue was purified using silica gel (50 g cartridge, DCM as eluent). 465 mg of
the title compound were obtained, as well as 427 mg of reactant. LC-MS It: 1.36 min[Mil-1]7: 264.0
(met. a) 03.033 151-(3-Hdroxy-5-methox yphenyl) ethanone ii- OH 1-(3,5-Dihydroxyphenyl)ethanone
(3 g) and methyliogdics-(2:86:g) weseidissolyietl (D Rtir¢40fmy) andrsddiiiih Hydrde €568 mg) was

added. After stiring, at Rlfar2.8xdhe.PMEwas dawn i, fihetesidus was daken up-dn EA and washed

with water, drled filtered and 2 con entra The resi as, purified u in silica gel (89 g cartridge,
n-heptane/EA Blispes! \Xﬁﬂﬁﬁ%gﬁﬁ pﬁeébeofg[ﬁ etie c:g(;}rﬁggugg v%/gre biil% G e
8  comipound were obtained.
LC-MS 1tz 1.57 min {M+H}+: 332.0 (met. a)
02.059

I3-tert-Butyl-5-(3-hydroxypropoxy)phenyijethanone

l
R e
I

10
3utert-Butyl-N-methoxy-N-methyl-5-[3-(tetrahydropyran-2-yioxy)propoxy |benzamide
(03.059: 5.49 g) was dissolved in THF (100 ml}, cooled to (°C and admixed with lithium
bis(rimethylsilylamide (14.47 ml, 1 M in MTB ether). After stirring at 0°C for 30 min,
methylmagnesium bromide (9.65 ml, 3 M in ether) was added dropwise. The cooling bath
15 was removed and, after stiming at RT for 2h, the mixture was dituied with water and
extracted by shaking with EA. The EA phase was dried over magnesium sulfate, filtered and
concentrated by rotary evaporaton. The residue was purified uvsing silica gel (200¢g,
n-heptane/EA 4:1). 3.4 g of the title compound were obtained.
Y NMR (500 MHz, DMS0-d6) fopm] (representative signalsy 7.53 (1 H); 7.28 (1 H) 7.17
20 (1 Hy 4.57 (11, -0-C(-CYE-G-); 411 2HR 257G H)

02.061
1-§3-tert-Butyl-5-[2-{tetrahydropyran-2-yloxy)ethoxy]phenyl} ethanone



IF1 NMR (500 MHz, DMSO-d6) [ppm]: 9.8 (1 H); 6.93 (2 H) 6.58 (1 H); 33.76(3 H); 2.50 (3 H DMSO)
2503.043 3-tert-Butyl-N-methoxy-5-(2-methoxyethoxy)-N-methylbenzamide 105 No -N 0/0
3-tert-Butyl-5-(2-medioxyethoxy)benzoic acid (04.043; 1.9 g) was dissolved in thionyl chloride (10.9
ml), kept under reflux for 2 h and then concentrated. The resulting 3-tert-butyl-
5-(2-meihoxyethoxy)benzoyl chloride (2.04 g) wagglissolved in DCM (20 ml) and admixed 5 with
dimethylhydroxylamine (734 mg), then Hanigs base (137 ml) was added and the mixture was stirred at
IC for 1 h. Then the %e was dried, the residue was taken up in EA, and the mixture was washed
four times with water over magnesium sulfate, filtered and concentrated by rotary evaporation.
The residue was puri sing silica gel (40 g cartridge, n-heptane/EA gradient of 0-50% in 40 min)
136 g of the title compound 10 were gbtaiped. LC-MS rt. 1 43 minly+I-11+: 296.3 (met. a) 03.044
N-Methoxy-N-metiy1- “morpholin<a- y\l‘fS-(pjntaﬂuorosulfanyl)benzamide F FTSc

3-Amino-N- methotxy N-methy1-5-(pent sulfanyDben2amide (05.075; 6.3 g) was dissolved in
DM1 (80 ml), and cesium carbonate (10. % sodium |od|de?(%($ 62 0) and bj s(2 -bromoethy1) ether
(19.37 g) were AfaRHReT e R e e BWC] By BErhesR o RN e e \;e LESTBEZEH of which was
heated to 130C:fe@hpSubsecuehtly tmbetcheds 200 \Warest srmbiviat dnd freettef Sdivent. The
residue was takgRipinE:AcBRgwashed with water. The EA phase was dried and concentrated. The

residue was puslid ysing silc %9@&%%%%5»5‘@%@&1%%@@/E/Ags@ 7 031008 witin 30 mi)

2.48 g of the title compound were obtaine 1 min[M 377.0 (met. a) 106 03.059
3-tert-Butyl-N-methox{t ﬁlrﬁéﬁﬁl%l% ’(fecf grf}&r‘%p@%ﬁ)?ﬁ% ropoxylbenzarnide ,N

02,870
i- {3~tert—Buty1—4—methoxy-5- [2-{tetrahvdropyran-2-viexy)ethoxy]phenyl tethanone

\ / o '__/O“k
\ y

*/

10
Anslogously to 02.071, 1«(3-fert-butyl-5-hydroxy-4-methoxyphenyllethanone (03.07C;
5.0 g) was reacted with 2-{2-bromoethoxy)tetrahydropyran (5.64 g). However, the crude
product was purified using silica ge! (40 g cartridge, n-heptane/EA gradient of 0-50% within
60 min). 6.68 g of the title compound were obtained.
15 'H NMR (500 MHz, DMSO-6) {pﬁm] (representative signalsh: 7.50 (2 H, aromatic), 4.70
{1 H, -0-C-CYH-G-), 3.90 (3 B, »OCH;), 2.54 (3 I, acetyl)

02.071
1-{3-tert-Butyl-4-methoxy-3-[3-(tetrahydropyran-2-yloxy)propoxylphenyl jethanone

20
i -(3-tert-Butyl-5-hydroxy-4-methoxyphenyljethanone  (03.070; 6.9 g} and 2-(3-bromo-



0 5 3-tert-Buty1-543-(tetrahydropyran-2-yloxy)propoxylbenzoic acid (04.059; 4.90 g) and
N,Odimethylhydroxylamine hydrochloride (1.42 g) were dissolved in DMF (80 nil) and admixed with
Hihig's base (4.81 ml) and TOTU (4.78 g). After stirring for 2 h., the mixture was left to stand overnight.
Then the DMF was drawn off, the mixture was partitioned between EA and 10saturated sodium
hydrogencarbonate solution, and the EA phase wgs removed, dried over magnesium sulfate, filtered
and concentrated 5 49 g of the tide compound were obtained. LH NMR (500 MHz, DMSO-d6) [ppm]

(representatl Rt Qﬂ&@rﬁ&zs@:ﬁ@é(k%“(@@@ HinaOs&afafer) Elddide 4.06(2 H), 3.57
(3 H), 3. 22(3 070{%1 -te t- Bu ¥§J methoxgﬁhen %e;{gano o/ 0 11 0
1-Bromo-3-terf: uf% 5%1 %(yé%ﬁyf)- - oxy enzene (o ga)“was dissolved in

THF (11), n-busylfiehivin s BPrﬁ?FﬂQESL Wﬁﬁﬁé’%&%ﬁéﬁ%ﬁ@@éd@@ HrspwWise B POPETEEnder argon, and
the mixture wag stirtg chfanachspoeldminadsien duimethyldarate %3 miwas added dropwise and
the mixture,wasg;aligneehioBaMBAT N @fSHhseaysaly.sodium hdiexde .4 o, dissolved in
10 ml of water) and h en per xide solution (62.3 ml; 35% in water) were added successively.

After stirring at RT foréS tHe?fiiXture was left to stand overnight. Then water and EA were added and
the mixture was 107 aC|d|f|ed with hydrochloric acid. After removing the EA phase, this was dried over
magnesium sutfatgand concentrated The residue was purified using silica gel (330 g cartridge,

n-heptane/EA Q@d&%@&% 0% withi &@?g@@ A9 gfidhe fillecompoundiwvere obtained. 5 LC-MS rt:

0.90 min[M+Hr: (me b) 03.075 N-(3-Acety1-5-pentaftuorosulfanylpheny1)-2.2,2-trifluoroace ide
/F F"S F\S
£ \/\ ~
e i
Y
/I\% /O
0 P

In a microwave insert, N-{3-acetyl-5-pentaflucrosulfanyiphenyl)-2,2.2-trifluoroacetamide
{03.075; 0.25 g) was dissolved in absolute dimethoxyethane (7.5 ml}, powdered potassium
carbonate was added and the mixture was admixed with lodomethane (80 pi). Subsequently,
the mixture was heated in the microwave to 100°C for 40 min. Once further N-(3-acetyi-5-
15 pentafluorosulfanyiphenyl}-2.2,2-trifluoroacetamide (4 x 250 mg) had been converted in the
manner described, the five batches were worked up together, by decanting from potassium
carbonate mto 1 N hydrochloric acid with ice cooling. After repeatedly washing the
potassium carbonate residue with dimethoxyethane, the agueous phase was extracted five
times with ethyl acetate. The combined extracts were dried over magnesium suifate, filtered
20 and concentrated. The residue was purified by means of preparative HPLC {met. A). The
product-containing fractions were combined, freed of the acetonitrile and extracted five times
with ethyl acetate. The combined extracts were dried over magnesium sulfate, filtered and
concentrated. 1.03 g of the desired compound were obtained.  LC-MS rt: 1.62 min
IMAHT: 372.0 (met. 2)
25
O3
G3.004
1-Bromo-5-(1,1-dimethoxyethyl)-2-methoxy-3-trifluorometiylbenzene



HN O FF 10N-Methoxy-N-methy1-3-(pentafluorosulfany1)-542,2,2-trifluoroacetylamino)benzamide
(04.075; 1.65 g) was dissolved in THF (25 m1). At OC, lithium bis(trimethylsilyDamide (0.9 ml) was
added while stirring. After 30 min. methylmagnesium bromide (3.5 ml, 3 M in diethyl ether) was added
dropwise. After the addition had ended, the ice bath was removed and the mixture was stirred at RT
for 2 h. While cooling, I N hydrochloric acid, watagand 15 EA were then added. After removing the
organic phase, the aqueous phase was extracted twice more with EA. The combined EA phases were
dried with magnesium sulfate, filtered and concentrated. The crude product is a mixture of
N-(3-acetyl-5-pentaf ubrgsulfanylphenyl)-Z,Z,2-trifluoroacetamide and
143-amino-5-(pentdfltigrosulfanyl)phenyllethanone, and so the crude product (1.3 g) was taken up in
methylene chl&iﬁe’%ﬁﬁ‘ml) and admixed 20 with triethylamine (155 ul). Thereafter, trifluoroacetic
anhydride (160?’( ) was added while stirring. After stirring at RT for 3 h., water and saturated sodium
hydrogencarbonate solution were added, the phases were separated and the DCM phase was washed
three times mor&WItRARI T He BEN PHAESERYAE EHREL it AiGicsium SEifis ¥itefad and
concentrated. iShepof(titentittadtoimpodnaansirepbitifidd OSEbMSfenit Sid tiki[pE A 358.0 (met. a)
04( 04-084 10&{%@#&%&%&%@@?@%H&@r@m@mmmllethﬁﬁmﬂ@ﬁﬁ&f Birbonate ( )
1-(4-Hydroxy-3-trifluoromethy nyflethanone (5.9) was,initially c ' onthile (150 ml) at RI
while stirrin%, a%ggc%oﬁ%ggt%n-i ‘é’%ﬁ%&%&?ﬁn&eﬁtﬁgﬁ I@%%%é%u?ﬁ%ﬁ%%%ﬁFA%SS%P%issolved in 100
ml of acetonitrifEy e REdEd BrprsEoTREAHE GHiN G HEtR WS TRbb P aREthE hixture was
stirred for a furthepiSitvAfter:stahdingeoveinigitsttodithe Solvantonasheravwn oifaisd the residue was

admixed with ngheptane/waterih e raaRiGRhasewasresavrRbaRe Washag engeowith 5% sodium
thiosulfate solution and o with water. The precipitate. formed Utered off wi ction, washed
and dried. 6.9 én %’?ﬁ%l?iﬁtggi%té%gﬁaﬁ W%?%ﬂ%%%iﬁgd%n%u %ﬁg{%&%gﬁ%&%ﬂ%ﬁ% §1é1.]35 min [Mi.-Fir:
283.0 (metPa) e4ioe7 MEthyl 3-methoxy-5-(pentafluorosulfanyl)benzoate tj9 F |
153-Hydroxy-5pemtaftitoresulfamaibénZo hCith(0SID0HZIDH) s tissaliket i absolute DMF (75
m1). Then iodomethaperf3.6 ml) was added while stirring, followed by finely powdered potassium
carbonate (6.3 g). After stirring at 40QC for 5 hours, the mixture was cooled and admixed with water
(250 ml). The mixture was then extracted four times with ether (100 m.1). The combined extracts were
each washed oft&With 1 N sodium hydroxide 20solution (75 ml) and water (100 ml), dried over
magnesiuns sulfate)ifikered antbprcantiaiedosuifanyl)benzamide

£ é@kw’ ~
é‘\
Methy! 3-methoxy-5-(pentafluorosulfanylibenzoate (04.007; 2.5 g) was dissolved in absolute
THF (65 ml), and N,O-dimethylhydroxylamine hydrochloride (1.2 g} was added. Then the
mixture was cooled to -15°C and isopropylmagnesium bromide selution {1359 ml, 2M in
20  THF) was added dropwise. After 20 min, the cooling bath was removed and the mixture was
stirred at RT for | h. Then ammonium chioride solution was added and the aqueous phase
was extracted three times with ethy! acetate. The combined extracts were dried over
magnesium sulfate, filtered and concentrated. The crude product thus obtained still contained
significant reactant, and was therefore converted and worked up again as described above. No
25  reactant was present any longer in the residue which was then obtained. Purification was

effected by means of preparative HPLC (met. A). The product-containing fractions were



2.9 g of the desired compound were obtained. 1H NTMR (400 MHz, CDCI3) [ppm]: 8.00(1 H), 7.70(1
H), 7.47(1 H), 3.96(3 H). 3.90 (3 H) OOH j/\ 109 04.008 3-tert-Buty1-5-ethoxymethylbenzoic acid
Methyl 3-tert-butyl-5-ethoxymethylbenzoate (05.008; 1,18 g) was converted analogously to 5 04.043.
However, the crude product obtained was subsequently purified using silica gel (50 g cartridge,
n-heptane/EA gradient of 0-50% within 30 ruin).{d5 g of the title compound were obtained.
114. NMR (400 MHz, DMSO0-d6) [ppm]: 12.90 (1 H), 7.86 (1 H). 7.73 (1 H). 7.57 (1 H), 4.50 10(2 H),
3.50 (1 H), 1.3Q(QEM 1d BL31 1) Q440 1Bremeratestd widsbvwds drdimethoxyatayi2-ethoxybenzene
0B r\> 0 _ 152-Bromo-6-tert-butyl-4-(1.1-dimethoxyethyl ( - for.s is see 0A02515715)
was alkylated %v‘%h?%?ﬁyﬂ%%%gxz%gfo‘égﬁs )}c{io%ﬁ%ﬁgécgéﬁ%gn%gg%%ﬁ%%é 18{9d ; 6‘%9 égg%%des title compound
were obtained! 8 ENVIR desbes RARPOBRISE BB Fipm]. 7.46 (1 H), 7.33 (1 14), 4.03 (2 H), 3.06 (6 H),
1.43 (3 H), 1.38(304#)(40036HO £HQA0 0GiL 4 M ethy Bam@thoxi2s - Eifluordiiets floeroate F.

5 3.56 3 H) : .

03.008
3-tert-Butyl-3-ethoxymethyl-N-methoxy-N-methylbenzamide

10 Analogously to 03.043, 3-tert-butyl-5-ethoxymethyibenzoic acid (04.008; 1.15 g) was frst
converted to the acid chioride (1.24 g), and then the 3~terf~butyl—5—e‘ihbxymethyl—benzay]
chioride obtained was converted further. 854 mg of the title compound were obtained.

LC-MS t: 3.32 min IM+H]": 280.2 (met. d)

185 03010
1-(3-tert-Butyl-4-cthony-5-hydroxyphenyljethanone

1-Bromo-3-tert-butyl-5-(1,1 -dimethoxyethyl}-2-ethoxybenzene  (04.610; 1968 g) was
converted anatogously to 03.070. 5.15 g of the title compound were obtained.

20 LC-MStt 0.972 min [M+HT: 237.1 (met. b}

03,014

3, N-Dimethoxy-N-methyi-S-triflucromethyibenzamide



0  3-Hydroxy-5-trifluoromethylbenzoic acid (2 g) was initially charged at RT in DMF (15 ml) 25 while
stirring, and. admixed dropwise with methyl iodide (3.0 ml). After adding potassium 110 carbonate
(5.6 g), the mixture was stirred for 5 h and left to stand overnight. It was then admixed with water and
extracted three times with MtB ether. The combined MTB ether phases were dried over sodium
sulfate, filtered and concentrated. 2.29 g of the tittd compound were obtained. 51H NMR (500 MHz.
DMSO-d6) {ppm}: 7.76 (1 H), 7.70 (1 H), 7.55 (1 H), 3.9 (), (3 H) 04.043
3-tert-Butyl-5-(2-mgethoxyethoxy)benzoic acid HO 0//0 0/ Methyl

3-ten-butyl-5-(2=§‘njé xyethoxy)benzoate (05.043; 2.0 g) was dissolved in methanol (30 ml) and THF
(60 ml), and lithitim droxide solution (30 ml, 1 M in water) was added. The mixture was heated to
40C and stirred for 3-f1. Then the organic solvents were drawn off and the aqueous phase was

adjusted to pH 3 uith 4N AvdraghIgNe A TORMILbE MES IS eXTACIRTIREAyied. fitered and
P :

concentrated. 1.9 g of the title compound were ohtained -ﬂl;gS Il 40lminl%gl+lj-;1%120r: 235.3 (met.
a) 04.059 3-tetfBUy1 vE% 3048l 5215 1) BroP ox\IBERSGi B8t Miethyt
3-tert-buty1-5-[84(tetrahydrapyien-2igtory]prop Sy TheHEbars B0 S8 7ifivisHissolved in
methanol (80 i) angFHR{)6R:me, a5 lishiueshy doaxidB-solutiondfibs 2B a2 Mnivatiater) was added.
After stirring at 40Cfor,2 Iy the miture was driech-and e 18sidus WaskakenHewibwater and
freeze-dried. Tﬁe product obtained was stirred with DCIVI, ) .
(3.2 ml) was added. After the cooling bath had been removed, the mixture was stirred at RT
for another hour, then admixed with 20% ammonium chioride solution and extracted three
times with EA. The combined EA phases were dried over sodium sulfate, filtered and
10  concentrated. The residue was purified using silica gel {50 g cartridge, DCM as eluent).

465 mg of the title compound were obtained, as well as 427 mg of reactant.

LC-MS rt: 1.36 min M-+ 264.0 (met. 3)

03.033
18 1-(3-Hydroxy-3-methoxyphenyljsthanone

o—

7N

G
OH

1-(3,5-Dihydroxyphenyl)ethanone (3 g) and methyl jodide (2.80 g) were dissolved in DMF
(40 ml), and sodium hydride (568 mg) was added, After stirring at RT for 2 b, the DMF was
drawn off, The residue was taken up in EA and washed with water, dried, filtered and
20  concentrated. The residue was purified using silica gel (89 g carridge, n-heptane/EA (-30%
within 30 min). 1.12 g of the tifle compound were obtained. :
'H NMR (500 MHz, DMSC-d6) [ppm): 9.8 (1 H); 6.93 (2 Hy; 6.58 (1 Hy 3.76 (3 H); 2.50
{3 B+ DMSO)

25 03.043
3-tert-Rutyl-N-methox y-5-{2-methoxyethoxy -N-methylbenzamide



25filtered and dried. 4.9 g of product were obtained. 111 EI NMR (500 MHz. DMSO-d6) [ppm]
(representative signals): 7.52 (1), 7.26 (1 H), 6.80 (I H),4.57 (1 H., -0-C(-C)I-1-0-). 4.02(2 H) 04.070
51-Bromo-3-tert-butyl-5-(dethyl)-2-rnethoxybenzene 0)3r --/ :TP7
1-Bromo-3-tert-butyl-5-(1,1-dimethoxyethyl)-2-methoxybenzene.wassynthesized analogously to patent
application CA 02515715. IFL NIVIR (500 MHz, Bd4SO-d6) [ppm]: 7.47 (1 H), 7.33 (1 H), 3.85 (3 H),
3.07 (6 H), 1.43 (3 H), 1.35(9 H) 04.075
N-Methoxy-N-metol—3-(p ntafluorosiniany1)-5-(2,2,2-trifluoroacetylamino)benzamide
153-Amino-N-metf}@xy-N- )ethyl-5-pentafluorosullanylbenzamide (05.075; 1.45 g) was dissolved in
methylene chloride (15 s and, while stirring, triethylamine (0.8 ml) followed by trifluoroacetic
anhydride (0.85 mljwe dded with exclusion of moisture. After stirring at RT for 3 h and standing
overnight, water ahd sattrated godium hydrogencarbonate solution were added, the phases were
separated and the methylerf& Chloride phase was washed three 20times ore,wi&lh W?ter, dried over
magnesium sufF&te Bifirst BdRSHREHPEREY° RS Prodiict oBtaindE (fei.s/sg GFWASTREE in the next
stage without feixtiviste pdrifiobutiont inGvtSur i BB avidim cHperosd Thieesdios-21248.007
5-(2-methoxyethoxy)benzoyl chloride (2.04 g) was dissolved in DCM (20 ml) and admixed

5  with dimethylhydroxylamine (734 mg}, then Hinig's base (1.37 ml} was added and the

mixture was stitred at RT for 1 h. Then the mixture was dried, the residue was taken up in

EA, and the mixture was washed four times with water, dried over magnesium sulfate,

fiitered and concentrated by rotary evaporation. The residue was purified using silica gel

(46 g caruidge, n-heptane/EA. gradient of 0-50% in 40 min). 1.36 g of the tfie compound
10 were obtained. '

LC-MS rt: 1.43 min [M-+H]": 296.3 (met. a}

03.044

N-Methoxy-N-methyl-3-morpholin-4-yl-5-(pentafizorosulfanyl }benzamide

FF
F-87"

N/
e

o}

T

N7
L

2-Amino-N-methoxy-N-methyi-5<(pentafluorosulfavyi)benzamide  {05.075; 63 g) was

15

dissolved in DMF (80 ml), and cesium carbonate (1¢.1 g}, sodium iodide (0.62 g) and
bis(2-bromoethyl) ether (1937 g) were added. The mixture was divided between
10 microwave vessels, each of which was heated to 130°C for 3 h. Subsequently, the batches

20  were combined and freed of solvent. The residue was taken up in EA and washed with water.
The EA phase was dried and concentrated. The residue was purified using silica gel (120 g
cartridge, n-heptane/EA gradient of 0-100% within 30 min}. 2.48 g of the title cornpound
were obtained.

LC-MSr1: 1,41 min IM+HE": 377.0 (met. a)



3-Hydroxy-5-(pentafluotosulfanyl)be oic acid F? FF)rOlq OH 3-Amino-5-pentafluorosulfanylbenzoic
acid (06.007; 3.9 g) was dissolved in 35% sulfuric 5 acid (120 ml) and cooled to -5C, and a solution of
sodium nitrite (1.1 g) in water (100 ml) was added dropwise within 10 min. After 40 min, further niu-he
solution was added (2 m1). and another 2 ml and 1 rril after a further 20 min in each case. Then the
cooling bath was removed and the mixture was héeéted to 100C. After 5 h, the mixture was cooled and
the solution was decanted. The clear, acidic solution was extracted five times with ethyl acetate. 10
The combined extracts were dried over magnesium sulfate, filtered and concentrated. The crude
product was recrystallized from ethyl acetate/heptane. 3.6 g of the desired compound were obtained.
1E1 NMR (400 MHz, DMSO-c16) [ m] 10.72(1 H); 7.71 (1 H): 7.57(1 H); 7.46(1 H); 1505.008 Methyl
3-te -butyl-5-etHdRyethylbenzoate o N Methyl 3-tert-butyl-5-hydroxymethylbenzoate (2.0 g) was
alkylated with étivytdics-ariadogdustihib HeGoabittonsof DHOLBrrEgibrewhitéstile compound were
obtained. 20LC-MS rt: 3.81 mip{lvh-Fi].: 250.2 (met. d) 05.032 Methyl 3-Bromo--5-methoxybenzoate Br
-0 A 1 0- 25 3-bromo-5-hydroxybenzoate (06.032; 2.52 g) was alkylated with methyl iodide and 113

worked up analogou?Iy to nditions of 05.0 3’.\%5 g of the title compound were obtained. LC-MS
rt: L58 min[114-4-1]+; 245 = P
“\.Ow ’ o

N
5 O
3-tert-Butyl-5-[3-(tetrahydropyran-2-yloxypropoxylbenzeic acid (04.05%; 4.90 g) and N,O-
dimethylhydroxylamine hydrochloride (1.42 g) were dissoived in DMF (80 ml} and admixed
with Himig's base (4.81 mi) and TOTU (4.78 g). After stirring for 2 h, the mixture was left to
stand overnight. Then ﬁ'm DMF was drawn off, the mixture was partifioned between EA and
10 saturated sodium hydrogencarbonate solution, and the EA phase was removed, dried over
magnesium sulfate, filtered and concentrated. 5.49 g of the title compound were obtained.
' NMR {500 MHz, DMS0-d6) [ppm] (representative signals): 7.12 (1 H), 7.01 (1 H), 6.90
(1 H), 4.56 (1 H, -O-C(-C)H-0-), 4.06 (2 H), 3.57 (3H), 3.22 3 H)

15 Q3.070
1-(3-tert-Butyl-5-hydroxy-4-methoxyphenyl)ethanone

1-Bromo-3-tert-butyi-5-(1,1-dimethoxyethyl}-2-methoxybenzene (04.070; 363 g) wasg
dissolved in THF (1 1), n-butyllithium (52.6 ml; 2.5 M in hexane) was added dropwise at
20 -75°C under argon, and the mixture was stirred for a further 30 min. Then trimethyl borate
(37.3 m!) was added dropwise and the mixture was allowed to come to RT within 2h
Subsequently. sodium hydroxide (4.4 g, dissolved in 10 mi of water} and hydrogen peroxide
sotution. (62.3 ml; 35% in water) were added successively. After stirring at RT for 2 h, the

mixture was left to stand overnight. Then water and EA were added and the mixture was



05.043 5Methyl 3-tert-buty1-5-(2-methoxyethoxy)benzoate Methyl 3-tert-butyl-5-hydroxybenzoate
(06.043; 2.18 g) and 1-bromo-2-methoxyethane (1.18 ml) were dissolved in DMF (30 ml) and sodium
hydride (301 mg) was added while stirring. After stirring at RT for 2 h, the solvent was drawn off. The
res?due was taken up in 10 EA, and the mixture was washed with water, dried and concentrated. The
residue was purified using silica gel (SO g cartridgé, n-heptane/MtB ether gradient of 0-30% in 60
min). 2.0 g of the title compound were obtained. LC-MS re, 1.69 min[M-HE-HOCH3]7: 235.2 (met. a)
é505.%59 Il\/letrllgg,gldg}g@rtvhyty&(ﬁc[ﬁh(ﬁe yielio paBey |l ey pirptney e mboatethisMethyiied  over
-tert-butyl-5-hydroxybe t - 3.22 =(3; QRRRREO sitefr ran (4.14
were dissolve ﬁ%n BSI%{/%V B%Qme‘ll@agﬁg%%%%ﬁ% ?}afﬁggg}?;%%ﬁg g)! Wisp%gggg%déﬂ?‘g?@gning(at R'f?%r 3
h, the mixture FEEYSHTSREIEOVERIRGhT TRER Ifnvl\??s PSR O and the Tesidue was -taken up
in EA, washedosithedsater, dried, filtered and concentrated, 5.37 g of product were obtained. NMR (500

MHz, DMSO-d6).fapralo(sepresentative signals): 7.56 ()17 28. ()49 (1 H). 4.57(1 Id,
-0-C(-C)I-1-0-), 4,10(2 H) 25 .114 05.075
3-Atnino-N-meg}go{})g%-N-methy1-5-pentafluorosulfanylbenzamide F

LD

N-(3-Acetyl-5-pentafivorosulfanylphenyl}-2,2,2-trifluoroacetamide

10 N-Methoxy-N-methyi-3-(pentafiuorosuifanyl)-5-(2,2,2-trifluoroacetylaminojbenzamide
(04.075; 1.65 g) was dissolved in THF (25 ml). At 0°C, litium bis(trimethyisiiyhamide
(0.9 ml) was added while stirring. After 30 min, methylmagnesium bromide (3.5ml, 3 M
diethyl ether) was added dropwise. After the addition had ended, the ice bath was removed
and the mixture was stirred at RT for 2 h. While cooling, 1 N hydrochloric acid, water and

15 EA were then added. After removing the organic phase, the agueous phase was extracted
twice more with EA. The combined EA phases were dried with magnesium sulfate, filtered
and concentrsted. The crude product is a mixtare of N-(3-acetyl-5-pentafluorosuifanyi-
phenyl}-2,2, 2-trifluoroacetamide  and 1-[3-amino-5~-{pentafivorosutfanyl)phenyljethanone,
and so the crude product (1.3 g) was taken up in methylene chioride (60 ml) and admixed

20 with triethylamine (155 pl). Thereafter, mifluoroacetic anhydride (160 ul) was added witile
stirring. After stirring at RT for 3 b, water and saturated sodium hydrogencarbonate solution
were added, the phases were separated and the DCM phase was washed three times more
with water, The DCM phase was dried with magnesium sulfate, filtered and concentrated.
1.3 g of the title compound were obtained.

25  LC-MSrt 1.61 min [MA+HT: 358.0 (met. a)

04
04.004



F"--) FI NH, N-Methoxy-N-methy1-5-nitro-3-pentafluorosulfanylbenzamide (06.075; 4.2 g) was
dissolved 5 in methanol (120 ml.), and Raney nickel (about 700 mg) was added. With a hydrogen
balloon attached, hydrogenation was effected on a magnetic stirrer. After 5 h, the catalyst was filtered
off and washed with methanol. The filtrate was concentrated under reduced pressure and the residue
was purified by means of preparative chromatogtéphy. The product-containing fractions were
combined, freed of the acetonitrile, basified with sodium hydrogencarbonate 10 solution and extracted
three times with(ethykacetatenI Barinmbinesimdraptaavere dried over magnesium sulfate, filtered and
concentrated. 1.73-g ofthe desired compound were obtained. LC-MS rt: 1.27 min [Tv1-1-H]: 307.0
(met. a) 06 15 06.007 3-Amino-5-pentafluorosulfanylbenzoic acid "F F-S7F NH?

3-Pentaf|uorosm%%ic acid (15 g) was dissolved in fuming nitric acid (120 ml) and stirred at RT
with exclusion of; tg. Then concentrated sulfuric acid (7.5 ml) was added 20 and the mixture was
stirred at 75C. After surfing at 75C for 8 li, the mixture was left to stand overnight, then further sulfuric

acid 11.5 ml) was godes andithe-mixireypsibeatedsty 7o iy stiming far Bdmnifier being left to
stand overnigh, s‘i!”mﬂ“%‘rem"ﬁ’as%l%gg%t%é?% waf%aﬁ%@r& Jar2 e Fhensihe-pregipitate was

filtered off with suction and dried under high vacuum 13 fluor suILanyl -5-nitrobenzoic

acid were 8btdifie&. ‘%‘S‘uﬁ%@q@gﬁﬂffﬂ’fét‘{%‘lﬁ‘éﬂt‘gﬁ%%%guqf%‘qu%g?% eﬁozoomgac 5°g) was dissolved
in methanol (366wl Rdrieymicke| {aboumed 30 miriwasd addéd seingdregenationis effected under
a 115 hydrogeivatmaskbesefhydragesihalesn)i-Afte iy Hecatalyst was:filtergshaff and the filter

residue was washed thorguanly i nethandl. I fikaie nan aenseniiate and deied. The residue
was purified usmg "Silica ge gel (2 x 50 g cartridge, n- heptane EA grad ent of 0-100% within 60 min). 3.9 g

of the title comHBﬂW&%é?%%t&’ﬁﬁe %"fl"ifﬁ’l'kﬁ]Rs *HIFS S )? gt 153801 H); 7.37 (2 H):
7.23 (1 H){5.98c(@ )06 :0xDtained in sufficient purity. L CnMS rt: 135 min IMAH]: 283.0 (met. &)

04.007
Methyl 3~methoxy-5-(pentafiuorogulfanyl)benzoats

15 3-Hydroxy-5-(pentafluorosulfanyl)benzoic acid (05.007; 3.0 g) was dissolved in absolute
DMF (75 ml). Then iodomethane (3.6 mi) was added while stimring, followed by finely
powdered potassium carbonate (6.3 g). After stimming at 40°C for 5 hours, the mixture was
cooled and admixed with water (250 ml). The mixfare was then extracted four times with
sther (100 ml). The combined extracts were each washed once with I N sodium hydroxide

20  solution (75 ml) and water (100 ml), dried over magnesium sulfate, filtered and concentrated.

2.9 g of the desired compound were obtained.

'H NMR (400 MEz, CDCls) [ppm]: 8.00 (1 H), 7.70 (1 H), 747 (1 H), 3.96 (3 H), 3.90 (3 H)
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Methyl 3-tert-butyl-5-laydroxybenzoate 0 103-tert-Bury1-5-hydroxybenzoic acid (07.043; 1.93 g) was
dissolved in methanol (20 ml), and thionyl chloride (0.937 ml) was slowly added dropwise while
stirring. After stirring at 65C for 1 h, the mixture was dried, the residue was taken up in DCM, and the
solution was washed with saturated sodium hydrogencarbonate solution, dried over Mg304, filtered
and concentrated by rotary evaporation. 2,19 g dbthe title compound were obtained. 15 LC-MS rt: 1.44
minim+Ht: 209.2 (met. a) 06.075 N-Methoxy-N-methy1-5-nitro-3-pentafluorosullanylbenz2mide o N
203-Pentafluorosulfanylbenzoic acid (5.0 g) was dissolved in fuming nitric acid (20 ml) anand stirred at
RT with exclus&rb&f moisture. Then concentrated sulfuric acid (3 ml) was added and the mixture was
stirred at 75C. After stirring at 75C for 5 la_ further sulfuric acid (2 ml) was added and the mixture was
stirred at 75C folr% RuRther SR 5BIRG 36ft to stand overnight, the mixture was poured onto
ice-water and stintstiForhyThehotvegrdtipitate (a80PSTike m dvattwitriatistineaw Wried under high

vacuum. 42 g 6f grieptafivoresulianylaaiiian.dis herzpicacidirar espltaioeg) Sdyrther 900 mg
were obtained tom.he Joiher Iyer Aftehexacile Juge imes Wil Metieng.cilpride. drying the
oride S [ [

combined metf%n’é C phases over magnesium sulfate and concentrating the solvent.
Subsequently, ®&%%f the 3-pentafluorosulfany1-5-nitrobenzoic acid were dissolved in thionyl chloride
(25 ml) while 5 stirring and kept under reflux with exclusion of moisture for 10 h. After standing

O\t;ernigzt at Rg?gaml@gggaimﬂ m@m)ﬂg&ygmﬁgd{%nﬁr@%gwﬁﬁpﬁegsgnegzafr}ﬁzslt\lbﬂ(a) residue
obtained was dissolve i m nd admixed while stirring with N,0-
e FD RS (e

dimethylhy roxylamin% iethylisopropylamine (1.66 g). After stirring at RT for 1 h,
the mixture was concentrated under reduced pressure, and the residue was 10 dissolved in ethyl
acetate and washad fiv- times with water. The organic phase was dried over magnesium sulfate,

filtered and concgntrated T 45210 afcidepraduct-obiaingdwere used directly in the next stage
LC-MS it 1.50 it [M-1-1.1*: 337.0 (met a) 07 1507.043 3-tert-Butyl-5-hydroxybenzoic acid

16 2-Bromo-6-tert-butyl-4-{1,1-dimethoxyethylypbenol (20 g; for synthesis see CAQ25157135)
was alicvlated with ethyl lodide apalogously to the conditions of O4.070. 19.67 g of the tifle
compound were obtained. _

'H NMR (500 MHz, DMS0-d6) [ppm}: 7.46 {1 H), 7.33 (1 H), 4.03 (2 H), 3.06 (6 ), 1.43
(3 ), 1.38 (3 HD, 1.35 (9 H)

20

04014

Metnyl 3-methoxy-5-trifinoromethylbenzoate

o /-\%\‘:!_/\F
N

o
-~
3-Hydroxy-5-trifiucromethylbenzoic acid (2 g) was itially charged at RT in DMF (15 mi)

25  while stirring, and admixed dropwise with methyl iodide (3.0 ml). After adding potasgium



0 3-Bromo-5-tert-butylbenzoic acid (5 g) was dissolved in THF (180 ml), and n-butyllithium (18.7 ml,
2.5 M in hexane) was added dropwise under argon and at -75C, and stirred for a 20 further 30 min
Then trimethyl borate (6.63 ml) was added dropwise and the mixture was allowed to come to RI within
1 IL Thereafter, sodium hydroxide (0.778 g), dissolved in 2 ml of water, and hydrogen peroxide (12.89
ml, 30%) were added in succession. After stirringsat RT for 3 h, the mixture was left to stand over the
weekend. Then water and EA were added, the mixture was adjusted to pH 3 with | N hydrochloric acid

and the EA Dhmﬂé%i%%oﬁﬁ%%ﬁnl%%éﬁmaﬁnm&hﬁdtﬂﬁga@dtwv@ﬁgmtmwaieneﬁned filtered and

concentrated. The residue was f;e S ilica %géép&ca%dg n-heptanelMtB ether gradient
of 0-50% in 60 mf‘nf 551 ?%Jt C(l)ém%gu% W‘g}e tained Vis it 1.18 raln[M -4117:195.1 (m

a) 117 Examhesss Ivm{%{@i A‘fféﬁyﬁalﬁﬁiﬁéf%e(ﬂé% mm)pﬂ%ﬁwa GEEHVL3-
[1,2,41triazolofde3-djpyritlazin-1-ium trifluoroacetate 5a)3-Nitro-5-pentafluorosulfanylbenzo acid F' "F
F-ST-F HG;3- ﬁﬁmﬁﬂl@ﬁ@%ﬂémg%ﬁﬁ idA5sQian e disaglved indymingitsjc eeid (20 ml) and

stirred at RT with excl g)n of moisture, Then concentrated sulfuric acid (3 ml) was added and the
mixture was stirred at'75'C. After stirring at 75C for 5 h, further sulfuric acid 10 (1.5 ml) was added and
after stirring at 75C for 2 ft, left to stand overnight. Then the mixture was added to ice-water and stirred
for 2 h. The pregipitate formed was filtered off with suction and dried under high vacuum. 4.2 g of

3- pentaﬂuorosgl{gpg;&@ igrg;g%g;)gyﬁ;{gggeﬂgge@@(btamed A further 900 mg were obtained from the
mother liquor after extractlng three times with methylene chloride, drying the combined methylene

chloride phases over irﬁ(gnesmm sulfate and concentrating the solvent. The precipitate was used in

the next stage withou her purification. NMR (400 MHz, D SO-d6) [ppm]: 8.82(1 H); 8.80 (I IT);
4
8.62(1 H) }r—L( / |

y i

o
10 - ‘ .
Methy! 3-teri-butyl-5-(2-methox yethoxy)benzoate (05.043; 2.0 g) was dissolved m methanol
(30 mi) and THF (60 ml), and lithium hydroxide solution (30 ml, 1 M in water} was addad.
The mixture was heated to 40°C and stirred for 3 b Then the organic solvents were drawn off
and the aqueous phase was adjusted to pH 3 with T N ‘nydrﬁchioric acid. The mixture was
15  extracted with BEA, dried, filtered and concenirated. 1.9 g of the title compound were
obtained. LC-MS rt: 1.40 min [MAH-HOT": 235.3 (met. a)

04,059
3-tert-Rutyl-5-[3-{tetrahydropyran-2-yloxy)propoxy thenzoic acid

~
S

HO NN
20 ©
Methyl 3-tert-butyl-5-[3-(tewahydropyran-2-yloxyjpropoexyfbenzoate (05.05%; 537 g} was
dissolved in methanol (80 ml) and THF (160 ml), and lithiumbydroxide solution (61.28 ml,
1 M in water) was added. After stiming at 40°C for 2 h, the mixfure was dried, and the residue
was taken up with water and freeze-dried. The product obtained was stirred with DCM,
25  filtered and dried. 4.9 g of product were obtained.



b)N-Methox y-N-methyl-5-nitro-3-pentailluorosul ylbenzamide F | F FOO Fj 200 'O
3-Nitro-5-pentafluorosullanylbenzoic acid (4.0 g) was dissolved in thionyl chloride (25m1) While stirring
and kept under reflux with exclusion of moisture for 10 h. After standing 118 overnight, excess thionyl
chloride was removed under reduced pressure at RT, and the resulting residue was dissolved in
dichloromethane (50 ml) and admixed with N,0- ¢imethylhydroxylaraine hydrochloride (1.25 g) and
diethylisopropylaminn (1 66 g) while stirring. After stirring at RT for I. h, the mixture was concentrated

under reduced presauio aaRdINE desidusasAisselvediin-athylacetaierand wiashead 5 times with
water. The organic ph W led.qver. magnesi ulfate, filtered and concentrated. The resulting
R iy

crude product (4.2 g) e. LC-MS it: 1.50 min[M-E1-1]-: 337.0 10
¢)3-Amino-N-methoxy-N-methyl-5-pentafluorosulfanyloenzamide O F ,SO F F N R2
N-Methoxy-N-methigl-5-nitro-3-pentafluorosulfanylbenzamide (4g) was dissolved in methanol (120 ml),
and Raneysnicked (ARRIAX.+(H0. M) washddad. With.alygeeasn balloon  attached, hydrogenation
was effected on a magnetic stirrer. After 5 h, the catalyst was Filtered 150ff and washed with
methanol. The filtratg¢ wag,concentrated under reduced pressure and the residue was purified by
iveyHRLC. The product-containing fractions were combined, freed of the acetonitrile.
[yd%agencarbonate solution and extracted three times with ethyl acetate. The
combined extracts We\Fé;d\ried over magnesium
__O'/]\\O/

1-Bromo-3-tert-butyt-5-¢ 1,1 -dimethoxyethy!)-2-methoxybenzene was syathesized

analogously to patent application CA 62515715,

*H NMR (500 MHz, DMS0-d6) {ppm]: 7.47 (1 H), 7.33 (1 H), 3.85 (3 H), 3.07 (6 H), 1.43
10 (3H),13509H)

O4.075
N-Methoxy-N.methyl-3-{pentafluorosulfanyl}-3-(2,2.2 -trifluoroacetylamino ybenzamide

15 3-Amino-N-methoxy-N-methyi-S-pentafivorosulfanyibenzamide {05073, 145 g} was
dissolved in methylene chloride (15 ml), and, while stirring, wiethylamine (0.8 ml) followed
by trifiucroacetic anhydride (0.85 ml) were added with exclusion of moisture. After stiring
at RT for 3 b and standing overnight, water and saturated sodium hydrogencarbonate sojution
were added, the phases were separated and the methylene chloride phase was washed three

20  times more with water, dried over magnesium sulfate, filtered and concentrated. The product
obtained (1.75 g} was used in the next stage without further purification.

LC-MS rt: 1.53 min [M=HT": 403.0 {met. a)

05



sulfate, filtered and concentrated, 1.73 g of the desired compound were obtained, 20 LC-MS rt: 1.27
min[M+HI. 307.0 d)3-Acetylamino-N-methoxy-N-methy1-5-(pentafluorosulfanyl)benzamide H F---P
-------- c---------,-" N 3-Amino-N-methoxy-N-methy1-5-pentafluorosullanylbenzamide (1.2 g) was
dissolved in 25methylene chloride (15 ml), and triethylamine (0.7 ml) followed by acetic anhydride
(2.75 ml) were added while stirring with exclusiomi@f moisture, After stirring at RT for 3 h, 119 water
and saturated sodium hydrogencarbonate solution were added, the phases were separated and the
methylene chlesidephase was washed three times more with water, dried over magnesium sulfate,
filtered and co trated. The. res 3 g) was used in the next stage without further
purification. 5 I?? 3{\1@/{% ?JteéljI gmr%n Ir\ﬁ%lli—%n 45%%&5)1;&#4‘13 -Acetyl-5-(pentafluotosulfanyl)phenyliacetamide
FIF,T,F 3- Acety‘@mlno- -methoxy-N-methy1-54pentafluorosulfanyl)benzamide(1.2g)was 10 dissolved
in absolute THE { 0 ) &hd stirred at OC with lithium hexamethyldisilazide (721 til; density: 0.8 kilt
23% in tert-butyl me yI ether) for 30 min. At 0C, methylmagnesium bromide (2.87 ml. 3 M in diethyl
ether) was then add®d dropwise while stirring. After stifling at RI for 2.5 13, further methylmagnesium
bromide (1 ml, BAvtie-SHesrafluethenndbeaddediafdods: rﬁ&t@ré"%ﬁ@ﬂi‘f‘?@é“a’ézﬁﬁw}? 5 h. For workup,
1 N 15 hydsochlatic awcig)wascasded drapwise whitencaolinguwithried] followeedny Miatdr and ethyl
acetate. The oganieRNAS, WASAMAYGH A0 MR erRhaseas eYrgeled dueayore with ethy|
acetate, The combined eth acet B'fth t)}:r)has wefe di dried ovgr sod %Jlfatq[zﬁfllgeﬁ?d and concentrated.
The crude pro&ﬁ%ﬁ?ﬁ% letl With & chidé p pro gé eprepared in the same Way (75 mg) and
purified using siticergetogitk mmmméﬂqﬁﬁ@ﬁ%ﬁ%ﬁ&% bhéemisnte 20860y 8t the desired
compound werg,htangadiectLicl $hd ckadAdidio BWlatitly B304:0racted five times with ethyl acetate.

N13- (2 Br &‘O%etéfgfﬁbéu@ g}%@'}&@ashjg@d%p IH{E@Q %@E@@@e&e@dl !tud concentrated. The
N-p- Acetyl -5- (pentafluorosulfanyl)phen acetamide (8 o %%gnwas g%s[ﬁo%m a mixtyre of

25methanol (LGP BRETERE (1614 ﬁﬂeﬁ%ﬂtﬁ?ﬁ h SHiGH romicé~I STE685 g) was added in
portions while strminbziddler stirring at RI for 2 h, the mixture was heated to 40C 120

Y NMER (400 MHz, DMSO-de) [ppm]: 10,72 (1 H); 7,71 (1 H); 7.57 (1 H); 7.46 (L H);

15 05.008
Methyl 3-teri-butyl-5-ethoxymethylbenzoate

Methyl 3-tert-butyl-5-hydroxymethylbenzoate (2.0 g} was alkylated with ethyl lodide
analogousty to the conditions of 05.043. 1.18 g of the tifle compound were obtained.
20  LC-MSti3.81 min [M+HT": 250.2 (met. d)

05.032

Methyl 3-Brome-5-methoxybenzoate
Br

Mz@

25  Methyl 3-bromo-5-hydroxybenzoate (06.032; 2.52 g) was alkylated with methy! iodide and



for a further 3 h. After cooling, the reaction mixture was added to 2 N sulfuric acid and the aqueous
phase was extracted 3 times with ethyl acetate. The combined extracts were dried over sodium
sulfate, filtered and concentrated. The crude product was purified using silica gel with ethyl
acetateiheptane as the eluent. 480 mg of the desired compound were obtained. 5 LC-MS it 1.47
min[M+H]t: 382.0 g)6-Chloro-[1,2,4iltiazolo[4,3-biFRyridazin-3-ylarnine as the hydrohromide and
6-chloro-[1,2,4]-triazolo [4,3-Npyridazin-3-ylamine HSTN H2N H, C,N N'41114 hi
1(3|)(6-Ch|0r0m'rimém1§-x9@y@@%m§ @e%ﬂuﬁﬁfisﬁmgé@ﬁgin @srlgizsmf@ qﬁ@mﬁ%&éﬂl)dzng \(/jvater 9
ml) at RT while stirring. reafter, cyanogen bromi I in acetonitrile) was added dropwise
while stirring. Al g?ng%%ﬁ%:b{?ﬁ%f%énﬁ leaving to stan%%/ﬁ;fr%’%% Q%eeppa?ecipitate was filtered off with
suction and dried, in this way, 1.14 g of the desired product were obtained. LC-MS it: 0.24 min
[M-HH]+: 170.i8&Further product was obtained in the form of the free base, by basifying the mother
liquor with satuaied patassim carhanate.saliien.lhe precipitate formed was filtered off with suction
and dried (326 mg). LC-MS it: 0.24 mmiM+HTr: 170.1
20h)6-Ethoxy-[1,2,4ilriazotét4,3-b]pyridazin-3-yiamine NH, N N

6-Chloro-[1,2,4]triazolo[4 pyridazin-3-ylaraine (1.1 g) was taken up inamount of water and
alkalized with saturated|potassium carbgnate solution. The solid which precipitated out was filtered off
with suction and-dfieg(3 bﬁé\pea?e‘d extraction of the mother liquor 25 with dichloromethane,
drying of the combined organic phases over sodium sulfate, filtration and concentration afforded a
further 228 mg.qof product in total. The resulting fr é) (616 mg) was dissalved in absolute ethanol
(40 ml) and ad M %ﬁ%“é&ﬁ%’%%o”%ﬁﬂ S?ﬁ%ai‘?dgééfgeg‘ ’?g%gi jfp%’?%o?rié&ﬂﬁ%‘?%%ﬁ’ﬁ@%?%sc for 2 h,
water was addéd &M thieagtreted PHASE WasM L o ssdiae teyHATeltimes WitRGiEHBfSmethane. The
combined extragtsisyeséedmguweRSdeium sulfatefiterdcanditohecenidateds Z88mgiof the desired

compound1 Mver%éabéé&nﬁg mixture was washed with water, dried and concentrated. The residue was
) purified using silica gel (80 g cartridge, n-heptane/MtB ether gradient of 0-30% in 66 min).

2.0 g of the title compound were obtained.

LC-MS gt: 1,69 min IM+H-HOCH:]": 235.2 (met. a)
15 05.059
Methyl 3-tert-butyl-5-[3-(tetrahvdropyran-2-vioxy)propoxy|benzoate
T

q fj
o] s 0/\/\0/\"0

0
Methyl 3-tert-butyl-5-hydroxybenzoate {(06.043; 3.22 g and 2-(3-bromopropoxy)-
ietrahydropyran (4.14 g) were dissolved in DMF (30 ml), and sodimn hydride {445 myg) was
20 added. After stirring at RT for 3 h, the mixture was left fo stand overnight. Then the DMF
was drawn off and the residue was taken up in EA, washed with water, drisd, fillerad and
concentrated. 5.37 g of product were obtained.
" NMR (500 MHz, DMSO-d6) [ppm] (representative sigoals): 7.56 (1 H), 7.28 {1 H), 7.19
(1H), 4.57 (1 H, -O-C(-CYH-G-), 416 (2 1)
25



LC-MS rt: 0.51 min[M+Hri: 180.1 5i)1- [243-Acetyl arnino-5-(pentafl uorosulfanyl)phenyl]-2-oxoethyr
amino-6-etboxy- [1,2,4] triazo lol4,3-b]pyri dazin- | -ium trifluoroacetate
E-Ethoxy-[1,2.4]triazol0[4,3-b]pyridazin-3-ylamine (40 mg) was initially charged in absolute DMF (3.5
ml) while stirring, and N-[3-(2-bromoacetyl)-5-(pentafluorosulfanyl)- phenylJacetamide, dissolved in
absolute DMF (1.5 ml), was added dropwise. AftE#stirring at 10 RT for 5 h and leaving to stand
overnight, the solvent was drawn off and the residue was purified by means of preparative HPLC, the
1-substituted eeppound sought eluting before the 2-substituted compound. The dean,
product-contaigjﬂ%i}‘lroa}ggg s Wate,comiined. dreed.efihe.acskanitrile and freeze-dried. 13 mg of the
desired compound were 0 tained. The fractions contaminated with the 2-substituted isomer were
likewise combin%df freed%gf/@\\g 15 acetonitrile and freeze-dried. The residue was then purified using
silica gel with a&dicl ma'thane/methanol gradient, the 1-substituted compound sought eluting after
the 2- substituted coripound The clean, product-containing fractions were combined and dried. The
residue was taken uptwith acetonitrile and water, and freeze-dried. A further 20 mg of the desired

compound we rﬁw&gm —rge%QSM&)@—&%Mﬁ%ﬁﬁ&%@e&@@ml a3 ) was dissolved

3-Amino-142-(3-tert-buty1-4-methoxy-5-morpholin-4-ylpheny1 -£:0%9 thyll-6- 1t methyl-[1,2,4]
triazoI lo [lf’, 3-df Wﬁ&ﬁ%ﬁ?&rﬁﬁ?ﬂ?ﬁfzﬁ%{%&g?e? ﬁ%ﬁ%@(ﬁ% I‘fja}lé%%?d Wi ¥yd9)g£ iR /

6-Trifluoromethydied Witrisoesiesta Gt Rv I PRt e Hidr dbror didle (RAYSTR 358 ¥ g) was
dissolved in a lifttenwaighe alializedmit satilitatecp otassitnrcanordtecd ghgtiors amdiextracted three

times with EA. J&&Q%P%%ﬂeﬁ%ﬁ%%%s were.died Quermagnesiumsyliate. kasdiered and
concentrated. 212 mg of the free Okll‘{;%% in, Miff (5.ml) while stirring

] se were obtained, whi thw%ge diss

at RT. Within 152FARTS 357 SRR 143 Ef’r‘%-%u%ﬁ-& ?ﬁ%%ﬁﬁg‘x%ﬁ%gemgfph%) |?$—Iﬁ-ylphger§?,lrethanone (01.003;
427 mg ditolvetkinmler o DRF) T A aUTEHESI I 2T h B i e S S PEde U T8 7 h and then
left to stand overpighimSubsequenthsdzdbmamistirred at4RCidor2 dvandmEt-e80teingh. Then the
solven_t was dr%\@%f&gﬂ%ggg residue Was_purified bynneans@imiepasative 1-113LC. The fractions
comprising the desired product were combined, freed of the ACN and freeze-dried. 90 mg of the title
compound were obtained. LC-MS rt: 134 mm[M-g-1]4: 492.1 10 Further examples are detailed in the
table below. They were carried out by couplings, carried out analogously to example li) or example 4,
of triazologyridagnenes or -pyridines of the "WI" or "W2." type with the appropriate acetophenone
derivatives of the,'01 " fype., 1 he Zralklation praduct, which occurs with the same mass in the mass
spectrum and is o talnFed 15 as an impurity was removed by means of preparative HPLC, in which the
desired 1-alkylation prpolaﬁ;ct normally eluted first under the conditions selected, while the 2-alkylation
product eluted thereaftér’ Should a further separation using silica gel have been necessary (see
example the sequen f elution was reversed using the DCM/rnethanol eluent mixture. The
2-alkylation product elated first, the 1 -allcylation product second.

3-Pentafiuorosuifanylbenzoic acid (15 g) was dissolved in fuming nitric acid (120 ml) and

stirred at RT with exclusion. of molsture. Then concentrated sulfuric acid (7.5 ml) was added

90  and fhe mixtre was stired at 75°C. After stirring at 75°C for 8 b, the mixture was left o

stand overnight, then further sulfuric acid (1.5 ml) was added and the mixture was heated io

75°C while stirring for § h. After being left to stand overnight, the mixture was added to ice-

water and stirred for 2 h, Then the precipitate was fittered off with suction and dried under

high vacuum, 13.7 g of 3-pentafluorosulfany!-5-nitrobenzoic acid were obtained.

25  Subsequently, the 3-pentafluorosuifanyl-S-nitrobenzoic acid (5 g) was dissolved in methano}

(300 ml), Raney nicke! (about 750 mg) was added and hydrogenation was effected under &



20 123 LC-MS [min] or [M-kH] Example Structure Name OF 3-Amino-142-(3-tert-butyl-4-
FC--11methoxy-5-morpholin-4- --

115

hydrogen atmosphere (hydrogen balloon). After 3 h, the catalyst was filtered off and the filter
residue was washed thoroughly with methanol. The filivate was concentrated and dried. The
residue was purified using sifica gel (2 x 50 g cartridge, ﬁuheptane/EA gradient of 0-106%
within 60 min). 3.9 g of the title compound were obfained.

5 'HNMR (400 MHz, DMSO-dg) [ppm}: 13.30 (1 H); 7.37 (2 H); 723 (1 Hi 598 (2 H)

06.043
Meathyl 3-ters-butyi-5-hydroxybenzoate

T
§
- | “on
O

10 3-tert-Butyl-5-hydroxybenzoic acid (07.043; 1.93 g) was dissolved in methanol (20 mi), and
thionyl chloride (0.937 ml) was slowly added dropwise while stirring. After siirring at 65°C
for 1 b, the mixture was dried, the residue was taken up in DCM, and the solution was
washed with saturated sodium hydrogencarbonate solution, dried over MgS04, filtered and
concentrated by rotary evaporation, 2.19 g of the title compound were obtained.

15 LO-MSrt: 144 min [M-+F]": 209.2 (met. a)

06.075 ,
N-Methoxy-N-methyl-5-nitro-3-pentafiuorosulfanylbenzamide

Ee 9

Ty
0

O'NT\\O

20 3—Pentaﬂuorosulfaﬂylbénz,oic acid (5.0 g) was dissolved in fuming nitric acid (20 mi) and
stirred at RT with exclusion of moisture. Then concentrated subfuric acid (3 ml) was added
and the mixture was stirred at 75°C. After stiiring at 75°C for 5 b, further sulfuric acid (2 ml)
was added and the mixture was stirred at 75°C for a further 2 h. After being left to stand
overnight, the mixfure was poured onto ice-water and stirred for 2 b, Then the precipitate was

25 filtered off with suction and dried under high vacuum, 4.2 g of 3-pentafluorosulfanyi-5-aitro-



yipheny1)-2-oxoethyqg-6- 0 Ex.: 0045v" trifiuoromethyt- [1,2,4[triazolo[4,3-a]pyridin-1-ium
trifluoroacetate 13-Amino-142-(3-tert-butyl-4- ' methoxy-5-morpholin-4- |
y|phepyl)-Z-oxoethyI)-S-methyl-?- 0- trifluoromethyl[1,2,4]triazolo[4,3-a]pyridin-1-ium trifluoroacetate
3-Amino-5-chloro-1- (2-43- methylamino-5- Ex.: 006(pentafiuorosulfanyl)phenyll-2-
oxoethyl}-[1,2,4]friazolo[4,3- alpyridin-1-ium triflupi®acetate FCF3-Amino-7-ethoxy-6- ----0-.
FrHethoxycarbonyl-1-{2-P- ,gimethylamino-5- (pentafluoresulanyl)phenyll-2-
oxoethyPr[1,2 dlitriaz ol 43z dratpyiidinad-dundniidareacetaied HohaAmbe: lRo3tert-buty1-4-

extracting threz times with methylene chioride, drying the combined methylene chloride

‘phases over magnesium sulfate and concentrating the solvent. Subsequently, 4.0 g of the

3-pentafluorosulfanyl-5-nittobenzoic acid were dissolved in thionyl chloride {23 ml) while

5 stirring and kept under reflux with exclusion of moisture for 10 h. After standing overnight at

RT, excess thionyl chloride was removed under reduced pressure, and the residue obtained

wag dissolved in dichloromethane (50ml) and admixed while stiring with N,O-

dimethvihydroxylamine x HCE (1.25 g} and disthylisopropylamine (1.66 g). After siliring at

RT for 1h, the mixture was concentrated under reduced pressure, and the residus was

10 dissolved in ethyl acetate and washed five times with water. The organic phase was dried

over magnesium sulfate, filtered and concentrated. The 4.2 g of crude product obtained were

used directly in the next stage. LC-MS s 150 min [M=H]": 337.0 (met. a)
07
15 (7.043

3-tert-Bugyi-5-hydroxybenzoic acid

~=
Ho = oH
o

3-Bromo-5-tert-butylbenzoic acid (5 g) was dissolved in THF {180 mi), and n-butyliithium

{18.7 mi 2.5 M in hexane) was added dropwise under argon and at -75°C, and stirred for a
20 further 30 min. Then trimefhyl borate (6.63 mb) was added dropwise and the mixture was

aliowed to come to RT within 1 h. Thereafter, sodium hydroxide (0,778 g}, dissolved in 2 ml

of water, and hvdrogen peroxide {12.89 mi, 30 %) were added in succession. Affer stirring at

RT for 3 b, the mixture was leff to stand over the weekend, Then water and EA were added,

the mixture was adjusied to pH 3 with 1 N hydrockloric acid and the EA phase was removed.
25 This phase was washed three times with water, dried, filtered and concentrated. The residue

was purified using silica gel (120 g cariridge, n-heptane/MtB ether gradient of 0-50% in 60

min). 1.94 g of the title compound were obtained. .

LO-MSrt: 118 min M+ET": 195.1 (met. a}



mettioxy-5-rnorpholin-4-yl- F20phenyl.)-2-oxoethyfl-7-ethoxy-6- FF4ethoxycarbenyl-
[1.2,4]triazolo[4,3-alpyridiri-1-ium trifluoroacetate  [10:3-Amino-142-(3-tert-buty1-4- M4
methoxy-5-maiphoiin4-yl- ¢ phenyi)-2-oxoethyl1-7-elnoxy-6- [124JtriazoloL4,3-ajpvridin-i -ion
009 1.28 525.3 (met. a)

16

15

20

117

Example |
1-{2-[3-Acetylamino-5-(pentafluorosalfanyl}phenyl]-2-oxoethyl }-3-amino-6-ethoxy-

11,2,4%riazolol4,3-bipyridazin-i -um trifluoroacetate

HoN
=i o) £

I F

N i i ~ ) ~F o)

i}‘ \?N\/i\/\]/s,\F i

o e k [ F F o
e \T/ F

HH 0

N

2) 3-Nitro-3-pentafluorosulfanylbenzoic acid

FooF
F—8™F

WEO
O

3-Pentafluorosulfanyibenzoic acid (5.0 g} was dissolved in fumaing mitric acié (20 ml) and
stirred at RT with exclusion of moisture, Then concentrated sulfuric acid (3 ml} was added
and the mixture was stirred a: 75 °C. After stirring at 73°C for 3 b, further suifuric acid
{1.5m}} was added and, after stirring at 75°C for 2 b, left to stand overnight Then the
mixturs was added to ice-water and stirred for 2 b, The precipitate formed was filiered off
with suction and dried under high vacuom. 4.2 g of 3-pentafiucrosulfanyl-5-nitrobenzoic acid
were obiained. A further 900 myg were obtained from the mother liquor after extracting thres
times with metbylene chioride, drying the combined methylene chloride phases over
magnesium sulfate and concentrating the soivent. The precipitate was used in the next stage
without further purification.

"H NMR (400 MHz, DMSO-dg) [ppm]: 8.82 (1 H); 8.80 (1 H); 8.62 (1 H)

b) N-Methoxy-N-methyl-5-nitro-3-pentafluorosulfanylbenzamide

3-Nitro-5-pentaftuorosulfanylbenzoic acid (4.0 g) was dissolved in thionyl chloride (25ml)

while stirring and kept under refiux with exclusion of moisture for 10 h. Affer standing

Ex.:



124 ;Example Structure Name LC-MS rt[Mj+ or [mini  trifluoroacetate
13-Amino-6-chloro-142-(3,5-ditert-buty1-4-hydroxypheny1)-2- oxoethylH1,2 4)triazolo [4,3-
b]pyriclazin-I-ium trifluoroacetate 3-Amino-142-(3-tert-but}4-4- methoxy-5-morpholin-4- |
ylpheny!)-2-oxoethy11-6-ethoxy[1,2,41triazolo[4,3-b]pyridazin-1- , ium chloride
13-Amino-142-(3-tert-buty1-4- 118
methoxy-5-morpholin-4-yllpheny1)-2-oxoethyll-6-isopropoxy1{12,4)triazolo[4,3-b]pyrida2in-1- ium
tnﬂuoroacetat%v@h@mirlﬁcls%%ﬁ@n{r@@ﬁ%ﬁélﬁs %ﬁ%@éﬁﬁ@mi@@sm at RT, and the

viphenyt-2-oxoetiyL 1. methoxyl1, 2 Aliazolold, ipyideg ng}-Jon llkiereagsiale,

dimethylhydroxylamine hydrochloride (1.25 ¢) and diethylisopropylamine (1.66 g) while

strring, After stirring at R’f for 1 h. the mixture was concentrated under reduced pressure,
5  and the residue was dissolved u‘ ethy! acetate and washed 5 times with water. The organic

phase was dried over magnestum sulfate, filtered and concentrated. The resulting crude

product (4.2 g) was used direetly in the next stage.

LC-MS rt: 1.50 min IM-+H]™: 337.0

0 o 3-Amino-N-methoxy-N-methyl-5-pentafiuorosulfanylbenzamide
F o

£ i-F
F’S Ry O~
Fool { [

2

\

-
£

N-Methox y-N-methyl-3-nitro-3-pentafluorosulfanylbenzamide (4.2 g) was dissolved in
methanol (120 ml), and Raney nickel {approx. 700 mg) was added. With a hydrogen balloon
attached, hydrogenation was effected on a magnetic stirrer. After 5 b, the catalyst was filtered

18  off and washed with methanol. The filtrate was concentrated under reduced pressure and the
residue was purified by means of preparative HPLC. The product-containing fractions were
combined, freed of the acetonitrile, basified with sodium hydrogencarbonate solution and
extracted three times with ethyl acetate. The combined exiracts were dried over magnesium
suifate, filtered and concentrated, 1.73 g of the desired compound were obtained.

20 LC-MSrt 1.27 min [M+H]™: 307.0

ay 3-Acetylamino-N-methoxy-N-methyl-5-(pentafluorosulfanyhbenzamide

H/N\fo
3-Amino-N-methoxy-N-metayl-5-pentafluorosul fanylbenzamide (1.2 g) was dissolved in

25  methyiene chloride (15 ml), and triethylamine (0.7 mi} followed by acetic anhydride
(1.75 mi) were added while stirring with exclusion of moisturs, After stirring at RT for 3 h,



13-Amino-6-ethoxy-142-(4- methoxy-3-morpholin-4-y1-5- trifIuoromethylphenyl)-z-
oxoethyli-[12,4)triazolo[42- Opyridazin-I-ium trifluoroacetate 142-(3-ten-butyl-4-methoxy-5-
morpholin-4-ylpherty1)-2- oxoethyl1-6-ethoxy-3-
ethoxycarbonylamino-[1,24)triazolo)4.3-b]pyridazio-i-ium 125 . Example Structure Name LC-MS rt
1[Mj# or [min]1[M-SHIfr En: 016 11t rs21H. stsowigf t,,,,....,Iphenyl)-2-oxoethyll- 'co)t 1,
3-Amino-1-12-(3-tert-buty1-4- methoxy-5-mornholin-4-y1- 6- cyclopentyloxy-
11,2,41triazolof4;3-Ripyddazit: L aim tifkomaceiae 142d08094e added, the phases were

separated and the methyiene chloride phase was washed three times more with water, dried

over magnesium sulfate, filtered and concentrated. The resulting product (1.3 g} was used in

the next stage without further purification.

5 LC-MSyt1.26 min [M+HT: 3490

e} N-{3-Acetyl-5-(pentaftuorosulfanyl)shenyljacetamide

v F F ?
o ?\Qj\
P

H’”\fa
3-Acetylamino-N-methoxy-N-methyl-3-(pentafivorosulfanylbenzamide (1.2 g} was
10 ci_issslveci m absolute THF (30 mb) and stirred at 0°C mm' lithiom hexamethyidisilazide
(721 ul; density: 0.8 gl 23% in rert-butyl methyl ether) for 3¢ min At 0°C,
methyimagnesium bromide (2.87 mi, 3 M in diethyl ether) was then added dropwise while
stirring. After stirring at RT for 2.5 h, further methylmagnesium bromide {J ml, 3 M in
diethy! etier) was added and the mixwre was stirred again for 2.5 h. For workup, 1 N
15 hydrochioric acid was added dropwise while cooling with ice, followed by water and ethyl
acetate. The organic phase was removed and the water phase was extracted twice more with
ethyl acetate, The combined ethyl acefate phases were dried over sodivm sulfate, filtered and
concenirated. The crude produet (1,02 g) was combiﬁed with 2 crude product prepared in the
same way (735 mg) and purified using silica gel with dichloromethane-methanol as the eluent.

20 860 mg of the desired compound were obtained. LC-MS rt: 1.34 min [M+H]™: 304.0

f N-[3-{2-Bromoacetyl}-3-(pentafivorosulfanyljphenyliacetamide

- F =
FoyoF 1
F,;:)S/\\T/\\)\/Br
[
f
T

H
{

N-[3-Acetyl-5-ipentafluorosuifanylyphenyljacetamide (859 mg) was dissolved in 2 mixture of
25  methanol {10 ml) and THF (10 ml) and phenylirimethylammonium tribromide (1.065 g) was

added in portions while stirring. After stirring at RT for 2 b, the mixiare was heated 1o 40°C



(met. a) Ex.: 017 H'N>,11,) - 0"--,----Cc- \ :--'PI*-'9lI-119 3-Amino-142-(3-tert-butyl4
methoxy-5-morpholin-4-ylphany11-2-oxoethy1}-6- , cyclobutoxy-[1,2,4]triazolo[4,3- injoyridazin-1-ium
trifluoroacemte - methoxy-5-raorpholin-4-yi- phenyl)-2-oxoethy11-6-phenoxy- |
[1,2,4]triazolotO4.3-blpyridazia-1- lium trifluoroacetate ;3-Amino-1-[2-(3-tert-buty1-4 1.36 1.34 4952
(met. a) 517. 3 (met .a) a) Ex.: 0181, 9'99, 10,,,1289-V9I-

for a further 3 b After cooling, the reaction mixture was added to 2 N sulfuric acid and the

agueous phase was extracted 3 times with ethyl acetate. The combined extracts were dried

over sodium sulfate, filiered and concentrated. The crude product was purified using silica

gat with ethyl acetate/heptane as the eluent. 480 mg of the desired compound were obtained.
5 LC-MSre 1.47 min IMA+H]": 382.0

2) 6-Chloro-[1,2,4)triazolo]4,3-bipyridazin-3-ylamine as the hydrobromide and
6-chloro-[ 1,2, 4]triazolol4 3-blpyridazin-3-yiamine

HBT NH, NH,
Cl N cl <
\r/ \N/\<& \Q///I:\\E\j/\gN
%)*‘N’ S N

10 (6-Chloropyridazin-3-yDhydrazine (1 g} was dissotved in a mixture of ethanol (22.5 ml) and
water {9 mb) at RT while stimring. Thersafier. cyanogen bromide (2.8 ml, 5 M in acetonitrile}
was added dropwise while stirring, After stirring for 6 b and leaving to stand overnight, the
precipitate was filtered off with suction and dried. In this way, 1.14 g of the desired product
were obtained. LC-MS 11 0.24 min [M+H]": 170.1

15 Further product was cbtained in the form of the free base, by basifying the mother liquor with
saturated potassium carbonate golution. The precipitate formed was filtered off with suction
and dried (326 mg}.

LC-MS rt: (.24 min [M-HT 1701

20 B 6-Fthoxy-{1.2,4}triazolo[4,3-b]pyridazin-3-ylamine
i

6-Chloro-[1.2,4]triazoio[4,3-bipyridazin-3-ylamine (1.1 g} was taken up in a large amount of

NH,
] N
N

water and alkalized with saturaied potassivmn carbonate sclution. The solid which precipitated
out was filtered off with suction and dried (388 mg). Repeated extraction of the mother liquor
25  with dichloromethane, drying of the combined organic phases over sodium sulfate, filtration
and conceniration afforded a further 228 mg of preduct in total. The resulting free base (616
mg) was dissolved in absolute ethanol (40 mi) and admixed with solid sodium ethoxide (990

mg) in portions. After stirring at 55°C for 2 b, water was added and the aqueous phase was



0.ilt<si™,..-9: ,..s..i"'>-0,, F, 111Ex.:0191tsm. F),--, ',,, r,-- <-149*2-'9. i"co,,...., 1,.0.) |
3-Amitio-6-benzyloxy-142-(3- tert-butyl-4-rnethoxy-5-morpholin114-ylphenyl)-2- oxoethyll-
1[1,2,4)triazolo[4,3-h]pyridazin-1- ium trffluoroacetate 1.39 5312 (met . a)

121

extracted three times with dichloromethane, The combined extracts were dried over sedium
sulfate, filtered and concentrated. 709 mg of the desired compound were obined.

LC-MS 1 0.51 min IVEFHT ™ 180.1

5 ) 1-{2-[3-Acetylamino-5-{pentafluorosulfanyljphenyl}-2-oxoethyl } - 3-amino-G-ethox y-
[1,2 4triazolo[4,3-bipyridazin-1-lum trifluorcacetate

6-FEthoxy-[1,2,4iriazolol4,3-bipyridazin-3-yiamine (40 mg) was initially charged in absolute
DMF {35 ml) while stirring, and N-[3-2-bromoacety])-5-(pentafiuorosul{anyt)-
phenyllacetamide, dissoived in absolute DMF (1.5 ml), was added dropwise. After stirring at

10 RT for 5 h and leaving to stand overnight, the solvent was drawn off and the residue was
purified by means of preparative HPL.C, the 1-substituted compound sought eluting before
the 2-substituted compound, The clean, product~containing fractions were combined, freed of
the acetopitrile and freeze-dried. 13 mg of the desired compound were obtained. The
fractions contaminated with the 2-substituted isomer were likewise combined, freed of the

15 acetonifrile and freeze-dried. The residue was then purified using silica gel with a
dichloromethane/methanol gradient, the 1-substituted compound sought eluting after the 2-
substituted compound. The ciean, product-containing fractions were combined and dried. The
residue was taken up with acetonitrile and water, and freeze-dried. A further 20 mg of the
desired compound were obtained.

20 LC-MSrt 1.10 min [M+H]": 481.0

Exampie 4
3-Armine-1-[2-(3-tert-butyl-4-methoxy-S-morpholin-4-yiphenyl)-2-oxoethyl }-6-

trifluoromethyi-{ 1,2 4iiriazoloid, —a]pyrié'mw tdum wiftuoroacetats

/‘QN
F>\/_( \/N\/Lq
F *\
?ﬁf/
25 F
6-Trifluoromethyl-[1,2,4)iriazolo[4,3-a}pyridin-3-ylamine hydrobromide (W1.301; 309 mg)

was dissolved in a litile water. alkalized with saturated potassivm carbonate solution and

extracted three times with BEA. The combined EA phases were dried over magnesium sulfate,



Ex.: 020 14N, ;>(oi,i-N,..,..4(.., 19-C9----PI...1IIIN"99 i:.: ,1-" ...->--- fe-'i,-,, fA -- s, P-Kor coi-f3i"
K-1'""-(", ils,/ FFT™"( 11 -0 3 Amino-1-172-(3-tert- buty|4 methoxy-5-mornholin-4- |

yIphenyO -2-oxoethy11-6-(i -ethyl- propoxy)41,2,41triazolo [4,3- | lllpyridazin-1-ium trlfluoroacetate 1
3-Anlino-I -[243-tert-butyl-4- r methoxy-5-mornholin-4--, | ylpheny1)-2-oxoethyl]-6- '
122

Gltered and concentrated. 212 mg of the free base were obtained, which were dissolved in
DMF (5ml) while stiring at RT. Within 15min, 2-bromo-1-(3-tert-butyl-4-methoxy-3-
morpholin-4-ylphenyl)ethanone {01.063; 427 mg dissolved in 1 ml of DMF) was added
slowly. The mixture was stirred at RT for 7 h and then left to stand overnight. Subsequently,

5 it was stirred at 40°C for 2 h and at 60°C for 3 h. Then the solvent was drawn off and the
residue was purified by means of preparative HPLC. The fractions comprising the desired
product were combined, freed of the ACN and freeze-dried. 50 mg of the titie compound
were obtained.

LC-MSrt: 1.34 min IMAHT: 4921
10

Further examples are detailed in the table below. They were carried out by couplings, carried
out analogously to example 11} or exampie 4, of triazolopyridazinenes or -pyridines of the
"W1." or "W2." type with the appropriate acetophenone derivatives of the "O1." type. The
2-alkylation product, which occurs with the same mass in the mass spectrum and is obtained
15 as an impurity was removed by means of preparative HPLC, in which the desired
i-alkylation product normally eluted first under the conditions selected, while the
2-alkylation product eluted thereafter. Should a further separation using silica gel have been
necessary (see exampic 1i), the sequence of elution was reversed using the DCM/methancl

eluent mixture, The 2-alkylation product eluted first, the 1-alkylation product second.

20
LOMS | MY or
Example Swucture Name L i
9 imin] [M+H]
e S [Faminerl(205 g bty
AT N .
e | U\//} /ﬁw " hydroxyphenyl)-2-oxoetiy!]-6- 4451
¢ ] — trifluorometiyl- 1.38 ]
062 "o . I tmet . &)
e [1,2 A)triazolo[4,3-apyridin-1-ium
rriflucroacetate i
A | 3-Amino-1-[2-(3,5-di-tert-butyi-4- |
= ;
¢ ™y ~CY Inydroxyphenyl)-2-oxoethyi]- 3812
Bx.: 003 F>/L\o’ S 9 N o | . T 1.23 .
e _ _?M 11,2, 4)triazolol4,3-aJpyridin-1-um | {met . a}
\  trifluoroacetate } 1




| cyclohexyloxy-[1,2,4]triazolo[4,3- , th]pyridazin-I-ium trifluoroacetate 1.46 1.44 -1- 511.2 (met. a) 523
2 (met. a) Ex.: 021 126 ( 3-Amino-1-[2-(34ert-butyl-4-

123
) g LCMST | IMPor
Exampl tructur ame
e ) fmin] (M+HT
. 0 g | F-Aming-1-{2-03-tere-butyl-4-
= N i, .
FLJ(\_;/’ N“/l\ﬁ’h“‘/ methoxy-5-morpholin-4-
i . L
' g )_,/: ¢ ylphenyl}-2-oxoethyt}-6- 492.1
Bx.: 004 Fo e - i : 134 -
e rifluoromethyl- {met . a)
[1,2.4}triazolol4, 3-alpyridin- I -um
i trifluoroacetate
&':N}__m . e 3-Amino-1-{2-(3-tert-butyl-4- :
: }"‘\ff”\/\‘/w“\/l methoxy-5-morpholin-4-
St Lo~ 8 .
; / P - | viphenyl}-2-oxoethyl}-5-methyi-7- 5062
Ex:005 | F% A :>)L° Viphenyl T Y 138
! trifluoromethyl- . {met . a)
(1,2 4]riazolo[4 3-a]pyridin-1-ium | ;
trifluoroacetate
. "’\:N - 3-Amino-5-chloro-1-{2-[3-
\}_.?’N\f‘“ v"*w\fj/ e | methylamino-5- 20
Ex.: 006 ey (pentafiucrosulfanyl)phenyt]-2- 1.14 '
Fo g ) {met . a}
Pl oxoethyl}-[ 1.2, 4]iazolof4,3-
alpyridin-] -ium wiflucroacetaie
AL ;;:g_f; 3- Amino-7-ethoxy-6-
B TNE TR ;
/xo/i\/**n‘N l/\x‘ ethoxyearbonyl-1-{2-{3-
‘ P
) 7 | methylamine-5- 5242
Ex.: 607 e 0 L1300
4 {pentafiucrosuifanyDphenyi]-2- | {met . 8}
oxoethyi}-[1.2,4]ir1azolo[4.3-
ajpyridin-1-fum trifluoroacetate
i B - :
o L . ,,ij :Q/O\ 3-Amino-1-{2-(3-tert-butyl-4-
/\a/‘»\*ﬁ& /3\; N methoxy-5-morpholin-4-yi-
¢ i R . =
B 008 i>i/i‘\o* § o |phenyirZ-oxoethyl]-7-ethoxy-6- 56 5403
' i ' ethoxycarbonyi- {met . a)
[1,2,4)triazolol4, 3-a}pyridin-L-lum
| | ifluoroacetate 1
} G N . |
i 9 e 3-Aming- 1 -[2-{3-tert-batyl-4-
YO e N
PN T | methoxy-5-morpholin-4-vi-
ST 7Y | phenyb-osoctiyl}-T-sthoxy-6 128 523
Ex.: 009 - i L | phenylj2- -7-ethoxy-b- .
x. ‘F.\P:/JLD" ¢ S L Y Y {(met. a)
£ methylcarbamoyl- 1
i ! | [1.2 AMtriazolol4.3-a]pyridin-1 -inm | ! '




I methoxy-5-morpholin-4-yl- pheny1)-2-oxoethylj-6- !
cyclopropylmethoxy[1,2,4]triazolo[4,3-Npyridazin-1- | jr turn chloride hydrochloride
3-Acetylamino-1-12-(3-tert-buty1- 4-methoxy-5-morpholin-4-yl-lphenyl)-2-oxoethyl]-6-ethoxy- (
[1,2,4]rriazolo[4,3-bjpyridazin-1- him 3-Amino-6-(1-ethyloropoxy)-1- (243-methylamino-5- |
(pentalluorosulfanyl)pheny11-2- i oxoethylH1,2 fd#riazolo[4,3- 1 b]pyridazin-1-ium trifluoroacetate
3-Amino-6-(1-ethylpropoxy)-1- (2-P-methoxy-5- (pentafluorosulfanyEmhenyll-2- oxoethyl

([41,2,41triazqlof&(35pyridazin=-i-ian trifftugroacetate d-/—\mInO-l-[Z-(SEJ,%QTU yJﬁ;ﬁ:m L'0--1--
1[1,2,4]triazolo blpyridazj him chloride N ) .
[ ] {'-,41:351\, py Hodard ame | s (M
trifluoroaceiate 5
F M, - ;
= LY 3-Amino-6-chloro-1-[2-(3,5-di- !
ML > i
i : - tert-butyl-4-hydroxyphenyiy-2- 26 416.1
. 810 o & N, 1 i . .
Bx I ‘\3__\ oxoethyl}-[1,2,4]riazolof{d,3- {met . a}
>‘F/ ST bipyridazin-l-ium riffuoroacetats |
" 3-Amino-1-{2-(-tert-butyld- |
- ,4?;:}4;‘@{ methoxy-5-morpholin-4- 1692
Bx.: 011 ¢ % s |yiphenyl)-2-oxoethyl]-6-sthoxy- 132 (et
» S [1,2 4}riazoio{4,3-blpyridazin-1- h
iuim chioride
.0 HA 3-Amino-1-[2-(3-ters-butyl-4-
g s=non o )
i IR A | methoxy-5-morpholin-4-yi- 4833
|y P .
Bx.: 012 - \,;;\ . k[/‘“G’ pheny)-2-oxoethyl}-6-isopropoxy- | 1.35
N ) o (met . a)
[1.2,4}riazokol4,3-blpyridazin-1-
L fum trifluoroncetate
i H’N'}\ | 3-Amine-]-[243-tert-butyl-4-
T ow N"”’\:Z' fé\/\ 1 f’ _ Boline
L ﬂ\j/ - | methoxy-5-morpholin-4- ‘ 4551
HE © - . . -
Ex.: 013 r>(;‘\o. - v _‘ylpbényl)«-i—oxoethyl}~6~methoxy— 1.24 (et . 2)
e [1,2.4]trinzolof4 3-blpyridazin-1-
ium trifiuoroacetate
‘. M g . 3-Amino-6-sthoxy-1-{2-(4-
T - /':. E . !h i ) )
E c“’“}\,\f‘/?&/\ij{ﬁ methoxy-3-morpholin-4-yi-5- . 8L
et . ! w
Bx. 014 ’”>/(i~a- e ! trifluoromethyiphenyi)-2Z- | 1.17 (et 8)
FL H i -
" S oxoethyl}-[1,2.4)triazolof4,3-
bipyvridazin-[Hum trifluoroacetate |
S | §-[2+(3-teri-butyl-4-methoxy-5- i
SN
OJ{:}"A"\)ET "y morpholin-4-ylphenyl}-2-
) '{f'\? oxoethyl}-6-ethoxy-3- |34 5413
Ex: 01> xo.j ethoxycarbonylemino- M (et . a)
1.2, 4)triazolof4,3-blpyridazin-1-
um




128 Name 13-Amino-142-(3-tert-butyl-5- cyclopropylmethoxyphenyP-2- oxoethyl]-64 |
-ethylpropoxyl-0.95 [1,2,41triazolo[4,3-b]pyridazin- 1- ium chloride ' 3-Amino-142-(3-tert-buty1-5-
eyelobutylmethoxypheny1)-2- oxoethyl]-6-(1-ethytpropoxy)-0.99 [1,2,4]triazolo[4,3-b]pyridazin-I- ium
chloride 3-Amino-142-(3- benzyloxymethyl-5-tertbutylphenyl)-2-oxoethy1]-6-(1-0.97
ethylpropoxy).11,2,41triazolo[4,3- i b]pyridazin- k28m chloride 13-Amino-1-(2-(3-
jcyclohexylmethoxy-4,5- Idlmethoxyphenyl) -2-oxoethyll-6- 1.49 (1-ethylpropoxy)-

[1,2,4]triazolo[4;3-bipyridazin-1=" & T3-AmiNo-6-DUtoXy- lML!fb ert-Ii or
buty1-5- rnetho&ymg;hylpheny@-fgﬁ 1.31 | oxoethyll-[1;2s4]triazolo[4, § p]yrlda%ﬂ-l-mm chloride
13-Amino-1424(3-chloro-5-F 1 Imnfth\:phen\/1\ 2-oxeethy1}-6-(A-1. IMAH]
lethylpropoxy)- [1 2,4 JlazoloL4f‘8- 3-Amino-1-[2-(3-tert-butyl-4-
avl SRS methoxy-5-morpholin-d-yi-
o 7k
W phenyl)-2-oxoethyll-6- 509.2
Ex.: 016 it} My 1.42
N’ cyclopentyloxy- {rnet . a)
' [1.2,4\triazoio{4,3-blpyridazin-1-
i triftuoroacetate
e 3 Amino-1-[2-(3-tert-butyl-4-
7 "\»,;N;W : -~ methoxy-5-morpholin-4-yl-
- v 4952
By 0171 e Ty phenyl}-2-oxoethy }-6- 1.36 ,
F (”“: {met. a)
" [ cyclobutoxy-{1.2,4]triazolo[4.3~
blpyridazin-1-jum frifiuoroacetate
>/\». . 3-Amino-1-{2-63-tert-butyi-d-
AN : .
;r&pf PR methoxy-3-morpholin-4-vi- $174
L *\J’ s Y henyl)-2-oxoethyl]-6-phenoxy- 134 o
Ex. 018 A phenyl} _ ¥ phenoxy (met. 2)
& - [1,2,4]wiazotof4 3-blpyridazin-1-
i
tum trifluorcacetate
>/¢\Dh i: = 3-Amino-6-benzyloxy-1-{2-(3- ;
’Q r ;\/\/m terf-butyl-4-methoxy-5-morpholin- 5312
Ex.: 019 \‘ e k‘i\’? 4-ylphenyi}-2-oxosthyl}- 1.39 (me; Ma)
g o (1,2, 4]triazotol4,3-b]pyridazin-1- = '
i frifiuoroacetate
o L i . "
o ke N 3-Amino-]-[2-{3-tert-butyl-4-
L M : .
: o - W\ methoxy-S-morpholin-4- 5112
Ex.: 020 I % YU lyiphenyly2-oxoethyll-6-(1-ethyl- | 146 -
e 7 i {met, a)
o o propoxyyil,24)triazolof4,3
bipyridazin-1-wm frifluoroacetate
" 3. Ansing-1-[2+{3-tert-butyl-4-
>/“ou 3" v"‘\ | R
e pore methoxy-5-morpholip.-4- 5232
N S S c)
Ex.: 021 ‘5 % |yiphenyly-2-osoethyi]-6- 1.44
e {met. a)
T L cyclohexyloxy-[1.2,4)triazolof4 3- |
bipyridazin-i-inm trifluorcacetate } i




I | bipyridazin-l-ium chloride 33-Amino-142-(8-tert-butyl-4- me th 1-3 4-dih -dro-211- p-cjl Ex.:

041rki5.10-Ibenzo[1,4]oxazin-6-y1)-2- ) oxoethy11-6-(1-ethylpropoxy)-

1[1,2,41triazolo[4.:3-b]pyridazin-13 1.41 467.3 (met. a)

[min]

130 Example IStructure Name LC-MS rt

128
| LC-MS 1t E M or
Exz?mple Structore MName (] 5 IMHT
) 3-Amino-1-[2-(3-tert-butyi-4-
a9 »»—:M;«V/m/f\ methoxy-5-morpholin-4-yl-
o F,:Yﬁ“’“ ) >;\ . /H° phenyl)-2-oxoethyl}-6-(2,2,2- - 5232
e trifluoroethoxy ) {met. ay
11.2,41wizzolo[4,3-b]pyridazin- |-
fum wriflaoroacetate
”’“,m,, 5o 3-Amino-1-2-(3-tert-butyl-4-
| F'”C\;\M \@f\ methoxy-5-morphoiin-4-yi-
v o 4§ | phenyl2-oxoethyl}-6- 495.1
s Bx.: 023 o ™ ‘ 1.35
o cyclopropylmethoxy- {met. a)
[1,2,4)triazoiof4.3-bipyridazin-1-
! ium chiorids hydrochloride
- 3-Acetylamino-]-{2-(3-tert-butyl-
J_{j;wa- Lk 4-methoxy-5-morpholin-4-yi- 5114
Bx.: 024 ”,i Sy phenyl}-2-oxoethyi}-6-ethoxy- 127 e, 8)
b [1,2,4]riazoloi4,3-bipyriduzin-1-
fum
1 W el | 3-Amino-6-( -ethylpropoxy)-1-
| :ﬁ\m /N\// D DBemethylamino-S- | 1951
Ex.: 025 5'/‘\I ] >)°G e (paniaﬂuorosulfanyl)pheﬁylj-i- | 132 (et 2)
#h oxoethyl}-{1.2.41qtazolo(4,3-
bipvyridazin-1-ium trifluoroacetate
& =y 0 e f 3«Amino-6-( }-ethylpropoxy)-1-
; . -i‘f“‘)@ﬁ* {2} 3-methoxy-5- 1961
Ex.: 626 /\f F>/ﬁ\ou P {(pentafivorosubfanylyphenyl}-2- 135 (tmet, 2)
b oxoethyl}-{1,2 dltriazoiol4,3-
blpyridazin-1-ium trifiuorcaceiate
) ST | 3-Amino-1-{2-(3-tert-butyl-5-
DANf\éN\/\EA\\/"\ ethoxymethylphenyly-2-oxoetiryl}- 1543
Ex:027] Sl 7 ~F 6{ 1 -ethylpropoxy}- 0.91
bt o . i o {(met. b)
o7 11,2, 4%triazolo{4,3-blpyridazin-1-
! um chiloride :




[Mr or [M+Hr Ex.: 048 H,10; '0=cr0).' C;0_,0cA /a ; 3-Amino-1-(213-(3,3- d
imethylbutoxy)-5-ethoxyphenyll2-oxoethyl) -6-(1-ethylpropoxy)- [1,2,4]triazolo[4.3-blpyridazin-]- lure
chloride 1.54 484.4 (met, a) Ex.: 049 NH, 1-- ffrY-CoHty) 0,00,-0,-0 F ' 3-Amino-1-[2-(8-tert-butyl-4-
methvk3A-dihydro-2H- , | benzo [1,4]oxazin6-y1)-2- oxoethy11-6-ethoxy- i

127
r~ :: a ',
| | LO-MSrt M or %
Example Structure Name fomin | [M.+H}+ :
M}:.»g o i A-Amino~1-[2-(3tert-butyl-5-
O/’g\f“\/\f/j ' cyclopropyllme‘shoxymethyl— 4801
Bxo028 | v o "\01\ phenyl)-2-oxoethyl}-6-(1- 1.51 (met. )
~7 |ethylpropoxy}{1,2.4]triazolo[4,3~ |
bjpyridazin-1-4um chioride
Pow 9 3-Amino-1-2-(Hest-buiyl4,5-
Ex 029 )N\::/\\/\:;/\; diethoxyphenyli-2-oxoethyli-6-(1- 158 484.1
, > ,.0\ o G e ethylpropoxy)-[1.2.4 triazolo4,5- {met. a}
b ; bjpyridazin-l-tum chloride
M 3-Amino-1-[2-(3-tert-butyl-4.5-
Mi”’\jf“‘@x bis-cyclopropyimetnoxyphenyl)-2- | 536
Ex.: 030 L é\? ?\\7 Gxoe!;hyl-}ﬁ-(l—ethyiprO?oxy?- 1.64 (et 2)
P [1,2.4triazolo[4.3-blpyridazin-1-
| ium chiloride |
. | 3-Amino-1-[2-(3-ert-butyl-5- |
| A A | propoxymethyiphenyl)-2- | sezy |
e A \f oxoethyl}-6-(1-ethyipropoxy)- 0.94 {rﬂe*.b)
o 1,2, 4ftriazolof4,3-bpyridazin-1- o
ium chioride
H’N‘)_H_M R : 3-Aminc-1-[2-(3-tert-buyl-3-
BN A A | ethoxyphenyl)-2-oxoetiyl]-6-(- 4402
| Ex- 032 \wf:_:“"f . Y| ethylpropoxy){ 12,4 trizzolo[d,3- 092 (met. b
i blpyridazin-i-iw chioride |
‘ 5 ey o L. |3-amino-6-(iethyipropoxy)-1{2- |
" :\:-{jﬁ ”; ‘\f\:f e {Bi-methoxy-S— 4381
Ex.: 033 % ;“/7"”:“3' b trzﬂuorcmei’hyiphﬁ‘ﬂyi)ﬁ- 131 (met. 1)
# oxoethyl]-[ 1.2 4jriazoloi4,3-
bipyridazin-1-um rifluoroacetate
" o 3-Amino-i-{2-(3-tert-butyl-5-
e ST | methoxyphenyy2-oxoethyl}6-(- || 4262
B 034‘ \’Jik,_ T - i i‘e‘chylprop<3:>cy}~[1,Zl,d]t‘riazolo[4,3- ' {met. b)
| | - | b]pyridazin-1-ium chloride | ‘;




[1,2,41triazolo[4,3-a]pyridinThium trifluoroacetate 1.22 424.2 (met. a) Ex.: 050 41:4-Ntc=4. FO, r >0-8 F
3-Am-ino-6-diethylarnino-1- methoiy-5-(pentafluorosulfanyl)- phenyl}-2-oxoethyl. [1,2,4]triazo
lo[4,3-b]pyridazin-1- | him trifluoroacetate 1.27 481.1 (met. a) Ex.: 051 HF 9 r sr>>0G-F>::.; |

3-Amino-14243-tert-butyl-4- methoxy-5-morpholin-4- ylphenyl)-2-oxoethyll-6- morpholin-4- yI- [
1,2,Altriazolo [4,3-b]pyr idann-1- 1.21 510.2 (met28)

LO-MStt | [MI or
i Example Structime Name [miz] YT
"\ : 3-Amino-1-{2+(3-tert-butyl-5-
\,/N 2
! /Q/ e eyclopropylmethoxypheny!) ‘ 4663
Ex:035 | o é,\w oxoethyl]-6-(1-ctayipropoxy)- 095 (met. b
V11,2, 4]uiazolol4,3-b)pyridazin. |-
ium chloride
"‘5\ 3-Amino-1-[2-{3-tert-brutyl-5-
. ,.,z"h'l /;f“\/\/\\/\ eyclobutylmethoxyphenyl)-2- : 4802
Ex:036 | o \D"’;\/ oxoethyl]-6-(1-ethyiproposy ) 0.99 (met. b
| [1.2.4]wiazolof4,3-bipyridazin-1-
ium chioride :
”’”}M g 3. Amino-1-{2-(3-
N ;p"{{v__); U\ benzyloxymethyh-S-tert- s163
Ex.: 037 T o “\D/\{»\\ butyiphenyl}-2-oxoethyl]-6-(1- L 097 (met. b)
| ethylpropoxy)-[ 1,2,4 Jtriazolo[4,3- L
pipvridazin-i-ium chloride JE
Ten g 3- Amino-1-[2-3- . |
IR N
j“’xf}‘ L eyclohexylmethoxy-4, 5~
N i i
A dimethoxyphenyl-2-oxoethyl}-6- 10 5125
Ex.: 038 9 | (1-ethylpropoxy} {met. &}
§ {l 2,4 ¥riazolo[4,3-bipyridazin-1-
3 iurn chioride
- 3 > }/b 3- Amino-6-butoxy-1-[2-(3-tert-
S butyl-3-methoxymethyiphenyl)-2- . 4263
. - (13 v B Aadl
Ex.: 039 rj . t:;/ oxoethyl]-[1,2,4]triazolo[4,3~ {met. 8}
-~ } b)pyridazin-1-tum chloride
e =x 8 o i3-Amino-i-[2-(3-chlore-5- !
D 2-oxoethyl]-6-(1- | 4042
/E VJ @\// methaxyphenyl)-Z-oxoethyl]-6-( | s
Ex.: 040 /f = o /@ ethytpropoxy)-[1,2,4 Jiriazoloj4,3- ) {met. a)
\7 bipyridazie-1-ium chioride
I S | 3-Amino-1-[2-(8-tert-butyl-4-
i T A N .
= OFP J\:"V%\f - ‘methy§-3,4—d1hydro»2}i- 1‘ 1673
Bxioal| 7y Ao [T |venzofl4joxazin-6-yly2- 1.41 et o
! ’ oxoethyl]-6-{1~ethylpropoxy-
!
i 11,2 AHriszolo[4,3-bpyridazin-1-




jun trifluoroacetate | Ex.: 052 'NOFr .; N50N;; ! c! 3-Amino-1-1245-bromo-2,3-
dirnethoxypheny1)-2-oxoethyll-6- (1-ethylpropoxy)- {1,2,4)triazolo[4,3-b]pyrid jun chloride 1.32 478.2
(met. a) | Ex.: 053 0f N9 cr (-\ 3-Amino-1-[2-(3-chloro-4,5- din-iethoxyph.enyl)-2-oxoetlnyl]-6-

(I-ethylpropoxy)- , [1,2,4]triazo lo[4,3-b]pyridazin-1- | join chloride

129
LO-MS et | [MI or
Example Structure Naine [min] [M.-E-H}*
fem trifluoroacetate
avj,‘\w Hﬁ:‘hq‘ o J 3-Amnio- | -[2-3-tert-butyl-4-
P A '?/’N‘}%\‘m’ ™ | methoxy-5-morphelin-4-
T Sy ‘ 496.4
Bx.: (42 ;y}}\o_ N viphenyli-2-oxeethyl]-6- 1.42 (et 2
i L7 | diethylamino-{1,24]triazolo[4,3-
blpyridazin-1-tom triffuoroacetate
A 3-Amino~ §-[2-(3tert-butyi-i-
ANy .
AT N\)L‘g'/”\;>\ methoxy-5-morpholin-4- s083
R = S . _ .
Bx.: 043 e 8 | yiphenyl)-2-oxoethyi]-6-piperidin- . 133 et )
F F>;/ o I-yi-{1,2.4)triazolo[4,3- i
bipyridazin-1-ium wrifluoroacetate -
e G 3-Amino1-[2-(3-
i TR
¥y by oyclohexylmethaxy-5-~ 2963
fe) N o .
Ex. 044 ‘)\‘ o //M\ ethoxyphenyl)-2-oxoethyl}-6-{1- 1.00 (et )
L ethiylpropoxy}-[1,2.4)riazolof4,3- |
bipyridazin-1-ium chloride
pyr
Ho N )
ey o 3-Amine-1-{2-3-bromo-5-
| e ]
) , ?‘J}""“\/‘ 7 | methoxyphenyl) 2-oxoethy 61| 4481
(B0 T 7 lethyipropoxy)[1,2,4]wiazolol4,3- ' (met. b)
Q
- blpyridazin-i-ium chioride
H’“:}:N o 3-Amino-6-{ 1 -ethyipropoxy)-1-{2-
e 046 . /{%’w}%;ﬂ\/ 7 \)\ (3-isopropyl-5-methoxyphenyl}2- 056 412.5
TN \D/ oxoethyl]-{ 1,2 Afrriazolol4,3- ' (met. b)
- blpyridazin-1-ium chloride
‘ P 3-Amino-1-[2-(3-
NN N
\ﬁ_&}—” '\I/» cyclohexyhmethoxy-5- 4822
L o - thoxyphenyi}Z-oxoethyl]-6-{1- | 0.98
B 047 [ methoxyphenyl) ' yv1}-6-{ (met. b)
~ ethvlpropoxyi[ 1,2, 4}riazolof4,3-
bipyridazin-1-ivm chloride




1.29 434.1 (met. a) 134 Example LC-1s4S rt{M11" or StructureName [min][Mt-Hif Ex.: 072 rl0 ! 1
142-(3-tert-Buty1-4-methoxy-5- morpholin.-4-ylpheny1)-2- oxoethy1]-6-ethoxy-7,S-dimethy1-
3-methylamino- [1,2,4]triazolo[4,3-b]pyridazin-1- ium trifluoroacetate 1.04 511.4 (met. b IEx.: 073

130
! .
7 . L LOMSTE | [MT or
Example Structure ame [rai] {M+H}+
ey S | BAmInO 1 (23,3
N e \.;
. j\,: L dimethylbutoxy)-5-ethoxyphenyi]- oy
Beoodgl N o« O 2eoxoethyl}-6-(1-ethylpropoxy)- 1.54 ( eL‘ N
i H L met
o 1,2,4]triazolol4,3-bjpyridazin-1-
ium chioside :
e N,:H’ el 3-Aminc-1-[2-(8-ter{-butyl-4-
A \:_ . \.-N 3 /\\““5/0\ : 1 - L -
Fr>/\aw p\/«,\h«/\/\ p methyl-3 4-dihydro-2H
Foor oy B ' ! benzof | £]oxazin-6-y1}-2- 4242
Ex.: 049 F>i ) | 122
) oxoethyl]-6-sthoxy- {met. a)
11,2 4Yiriazoiof4,3-alpyridin-1-ium
wrifluoroacetate '
"  3-Amino-6-diethylamino-1» {2-[3-
= e Eo . -
m/n—( E/\/m\,,r /”;3 ;’ methoxy-5-(pentafiuorosulfanyly- ) 4311
Bx.: 050 § j %5 ¢ ' |phenyl}-2-oxoethyl}- 127
; oAy P ) ‘ ‘ o | (met. a)
| PR Fi -~ 1,2.4}triazolo[4.3-blpyridazin-1- ;
; fum frifleoroacetate ‘
e o |3-Amino-1-2-(3-tert-buryl-4-
o R A ethoxy-5-morpholin-4-
. Sz K‘l"lj‘o/ m xY TRNOL “102
9 o iphenyl)-2-oxoethyl}-6- 2
Ex:051| oo 2% “on ) Ve }_)' Y 1.22
P ¢ o morphotin-4-yi- {met. a)
3 111,24 Yirinzolo[4,3-bIpyridazin-1- ‘
1 m triflucroacetate
w8 |3-Amino-1-{2-(5-bromo-2,3-
S ke ‘_ﬂ/ ey
¥ Y 2 | dimethoxyphenyl)-2-oxosthyl}6- |
g o 4782
Bx: 0821 1 o U P~ {l-ethylpropoxy) 132 (et a)
o [1,2,4]triazolo[4,3-bjpyridazin-1-
ian ehioride
e, f 3-Amino-1-{2-(3-chloro-4,5-
,wﬂ\,}ﬁ/ﬂ * "y
P ;
. . ! !_/’\? dimethoxyphenyl}-2-oxoethyl} - 4341
Ex.: 053 /__\ o a.. {1-ethylpropoxy)- ' - (met. )
v 11,2, 4}triazoio{4,3-b]pyridazin-1-
i chloride




N e -99t 3-Amino-1-[2-(3-tert-buryl-4- methoxy-5-morptto lin-4- ylpheny1)-2 -oxoethy1]-7-etby1-6-
(1-ethylpropoxy)- [1,2,4]triazolo[4,3-b]pyri dazin-1him trifluoroacetate 539.4 1.09 (met. b) Ex.: 074 Nt12

N 99-9 9999-9I, '99> 9-9> -k 3-Amino-1-(2-(3-tert-buty1-4- metboxy-5-morpholin-4-
ylpheny1)-2-oxoethyil-6-ethoxy-7-1.03 ethyl-[12,4]triazolo[4,3- 15]pyridazin-1-ium trifluoroacetate
497.3 (met. b) Ex.: 075 F HN>99 F 131
; . ©LoMS | Mo |
Example Stracture ame ‘ (mmin] [M+H]+
o, o ﬁ 3-Amino-1-{2-[3-tert-butyl-5{2-
gt 4 methoxysthoxy)phenyl]-2- 4703
Ex.: 054 ?/I\/ o~ axoethyl}-6-( 1-ethyipropoxy)- 1.40 )
. =Y b ) o {met. a)
0 ©111.2,4)triazolo[4,3-b]pyridazin- i~
inm chioride
Fom 0 i | 3-Amino-1-[2-(3-tert-butyl-5-
An A e 2 62
A S methoxyphenyl)-2-oxoethyl]-6-(2 . 4142
w.: 055 j o thoxyetioxy) j .
Ex.: 053 / v methoxy ¥} o | (met. b)
A [1,2 4}&riazotol4,3-blpyridazin-1-
ium chioride
3-Amino-1-[2-(3-ter{-butyl-5-
methoxymethyiphenyi)-2- 4283
Ex.: 056 /‘f . K oxoethyl]-6-{2-methoxyethoxy)- 1,19 )
[ ¢ o (met. 2}
g [1,2 4}triazolo[4,3-blpyridazin-1-
ium chloride
j e o |3-Amine-]-2-(3-tert-butyi-4-
i L i i
ot 7 ‘)\E\}:‘\ methoxy-5-morpholin-4-
T R 4592
Ex.: 057 . X r>,)\u @/ﬁ\a i ylphmyl}—Z—oxcethyl]-6—0&11(%:"0- 1.45 (met. 2)
i TN 11,24 }triazolof4,3-b]pyridazin- 1~
ium trifluoroscetaie
))0 Hﬁ}:g_ . 3-Amine-6-(} -ethylpropoxy)-1-
[ e Mo | (23 -morphotin-d-yi-3- wsis
ek i EF .
Bx.: 058 a FY\‘[ b {pentaflucrosulfanyliphenylj-2- 133
g i ! (met. 2)
LI oxoethyl}-[1,2,4 Hriazoto[4,3- :
blpyridazin- 1 -ium wiflneroacetate
P 3. Amino-6-sthyl-1-{2-[3-
i i N
o e 1h w5-
L S 80
Ex.: 0159 F i A pentafiuorosulfanylyphenyl}-2- e )
s=>,xw % /;,&,FP ] {met. 1)
L o oxoethyl}-[1,2 AJriazotel4,3-
blpyridazin-1-ium rifluoroacerats
3-Amino-1-[2-{3-tert-butyl4- |
methoxy-5-morpholin-4- ) 4533
Ex.: 060 ‘ 1.24
yiphenyl-2-oxoethyl]-6-ethyl- {(met. a)
i ' F e 11,2, 4}iazolo[4,3-b]pyridazin-1- |




/99FN N. \}=K' 112-(3-tert-Butyl-4-methoxy-5- morpholin-4-ylpheny1)-2-

oxoethy1)-6-(1-ethylpropoxy)-7,8- 11.11 dimethyl-3-methylamino- [1,2,4]triazolo[4,3-b]pyridazin-1-

turn trifluoroacetate 553.4 (met. b) Ex.: 076 13-Amino-142-(3-tert-butyl-4- ) "Nr-
imethoxy-5-morpholin-4- ! 4ylphenyl)-2-oxoethy11-7- cycloprupyl46-(1-etbylpropoxy)-
[1,2,4]triaz.olo[4.3-b] pyridazin-1- turn chloride 1130 551.4 (met. b) Ex.: 077
p.3-Amino-142-(3-tert-butyl-4- p--

LO-MSrt | M or
& Struct Name . )
Exampl e {min] {}‘xf«-ri{fr
ium wrifluoroaceate
Lol .
N,N}*?. 0 p j~Amino-G-chloro-7-
Q__.fs‘\:}'/’N\/\j/‘ﬁ”’E\F diethylearbamoyi-1-{2-{3-
~AL .17 methoxy-3-(pentafluorosulfanyl)- Lae 543.1
o061 o Dyhe O ) 1.
Bx Fr phenyl}-2-oxoethyl}- (met. 2)
11,2, 4Mriazolo{4,3-b]pyridazin-1-
jum trifiuoroacetate
_,yf\ Kzﬁl}trg 9 ; 3-Amine-1-[2-(3-tert-butyl-4-
e O N ,.;,‘-'\’ i e .
' cwfirj " . L V| methoxy-S-morpholin-4- |
Ty e i | yiphenyl)-2-oxoetliyl}-6-chioro-7- 5583
Bx.: 062 - e J . . 1.55
~e” diethyicarbamoy!- {met. a)
[1,2,4triazolof4,3-blpyridazin-1-
i frifluoroacetate
M b . |3-Amino-T-diethylcarbamoy!-6-
o NP
o, AN AT | athoxy-1- (2-[3-methoxy-5- | .
_\'Er"'”"'! o LA | 5332
| Bx.: 063 b e L {pentafiuorosulfanyl)phenyl}-2- | 124 (et )
T o met. a
- o oxoethyl-[1,2,4}dazoio]4,3-
blpyridazin-1-ium iriflucroacetate
| NW:;"“N : . 3-Amine-1-[2-(3-tert-butyl-4-
o A c—ﬂ_}ﬁﬂ%f“x' methoxy-5-morpholin-4- 530
O = 5 b - .
Ex. 084 | ° 5 ")(io' ::\» ° yipheayl)-2-oxoethylj-6-chloro-7- 1.37 (met. 5)
diethylamino-{1,2,41triazolof4,3- o
bipyridazin-1-ium trifluoroacetate
e 3-Amino-6-chioro-7-
L R
c—ﬂd““mi* diethylamino-1-{2-[3-methoxy-5- 5150
Ex.: 065 N x ,3\ hid | {pentafluorosulfanyl jphenyl}-2- 1.28 '
/oL e | {met. a)
-  oxoethyl}[1,2.4]triazolof4,3-
bijpvridazin-i-ium triflucroacetate |




I methoxy-5-morpholin-4- Kep:c >0/L ylpheny1)-2-oxoeth y11-6-(1- ethylpropoxy)-7-isopropyl- 1.12
553.4 (met. 11) 1,2,4]rriazolo14,3-b vridazin-1- 135 Example LC-MS rt (mint him trifluoroacetate

Ex.: 078 /\

133

| LC-MS it

! ‘ ™M]" or
Exampt Structure ; Name =
o . [min] | [MHT
Y o | 3-Amino-1-[2-(3-tert-butyl4-
R g .y B
3/1 o e o “‘j\izf\ methoxy-5-morpholin-4-
T, e i T yiphenyl)-2-oxoethyl]-7- 568.2
B 066 - N o 131
° dietirylcarbamoyl-6-sthoxy- {met. a}
[1,2,4)triazolol4,3-blpyridazin-1-
fum trifiuoroacetate
_ N-t?*ﬁ o s 3-Amine-7-diethylamino-6-
=3 ’“‘\/\ff‘/f; ethoxy-1-{2-{3-metheoxy-5- 5252
Ex.: 067 f*”f‘ Y (pentafinorosuifenylyphenyt}-2- 1.62 )
R : (met. 2)
Fe axoethyl}-[ 1,2 4]triazolof4,3-
bipyridazie-1-ium frifluoroacetate
- Fa 3-Amino-§-diethylcarbamoyl-6-
] AN
NN :’}f‘ ethoxy-1-{2-[3-methoxy-5- -
! i e B8 233,
Bx. 068 | o o N % | {pentafivorosutfanylyphenyl}-2- 1.26
e e S ' o {met.a)
/ [ oxoethyli-{1,2,4}triazolo[4,3-
blpyridazin- I-ium trifluoroacetate
jj‘}ﬂf : 3- Aino-L-[2-(3-tert-buty}-4-
'ﬁ*jﬁ‘@ﬁzgh‘\/\ Y methoxy-3-morpholin-4-
| T e 0 {}-2-oxoethyl-6 510.4
3 g h lphenyl»-2-oxosthyl}-6- .
Bx:069 | "o Tayor [ ) yipheeyLr vH 1.05 ,
T T o diethylamino-8-methyvi- {met. b}
|[1,2,4]triazolof4,3-blpyridazin-1-
| jum trifluoroacetate
i . " R
¢ R e | 3mAmino-6,7-diethoxy-1-{2-[3-
Srte b A o
S Dk morpholin-4-yi-5- 5512
Ex. 070 e FJ\ e {(pentativorosulfanylyphenyl}-2- 0.9¢6 T
A ] {met. b}
i To” oxoethyl}-f1.2,4}iriazolol4,3-
| blpyridazin-l-ium irifleoroacetate |
g e o |3Amino-i-[2-(3-tert-butyi-L-
- ! _ ‘P'(A..N ’—,’-L I‘ . .
;’E/\" ol ] NVJY‘*‘;”JT‘ methoxy-5-morpholin-4-
. T e 5133
x. 071 e )L\o k7 | yiphenyl}-2-oxoethyl]-6,7- 1.00 (aset. b)
2 e et
£ b7 | diethoxy-[1,2,4riazolo[4,3
b]pvridazin-1-ium friflucroacetats




9 I 1-{2-[3-tert-Buty1-5-(2- byciroxyethoxy)pherly11-2-
oxoethyll-6-ethoxy-7,8-dirnethyl-3-methylamino- [141triazolo[4,3-b]pyridazin-1 - ium chloride 0.95
456.3 (met. b) Ex.: 079 \ _: s-999cia Ib]pyridazin-I-ium 1-12-[3-tert-Buty1-5-(2-
hydroxyethoxy)phenytl-2- oxoethyll-6-ethexy-8-methyL Smethyl= ino-[1,2,4]triazo to[4,3- chloride 0.93
442.3 (met. b) Ex.: 080 p
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IC-MSet | M or
Bxampic Structure Name (i) T
H"s_/ i}ij\o‘ 1-[2-(3-tert-Butyl-4-methoxy-5-
— _MN_NC:E: g' 7 e meorpholin-4-yiphenyl)-2-
T Y oxoethyl]-6-ethoxy-7,8-dimethyl- ] 5114
B 072 o 3-methylamino- Lo {met. b}
[1.2,4}iriazolo[4,3-blpyridazin-1- |
wum irifluoroacetate
L - 3-Amino-1-[2-(3-tert-butyl-4-
:1;‘)‘%\\» : . methoxy-5-morpholin-4-
B 07 X >j|\m' ”\:j:i"‘ ylphenyl)-2-oxosthyl}-7-ethyl-6- 1.09 530.4
e - {1-ethylpropoxy)- ! {met. b)
(1,24 riazolo[4,3-blpyridazin.1-
ium trifiuoreacetats
f \/«ﬁ; . ) - Amino-1-[ 23 -tert-butyl-4-
\/’QV’”"N\,JS\K;\ N methoxy-5~-morpholin-4- 4973
9 Tl .
Ex. 074 :S/J\c &y “’\c— ylphenyi)&—oxeethyi]—ﬁ-ethoxy—?- 1.03 (met. b)
oF ethyl-[1.2.4}riazolo[4,3-
i bipyridazip-1-tum triffucroacetate
T io- 1o 2(3-tert-Butyl-d-methoxy-5-
\-/ = /}“\*?4_ ;; -~ | marpholin-4-ylphenyl)-2- :
. —ﬁ/_ ﬂ*v*\:ic\/ oxoethyl}-6-( i-ethyipropoxy)-7,8- | . 553.4
B SR dimethyl-3-methylamino- ) {met. b
[1.2,41wiazolo[4,3-bpyridazin-1-
ium trifluorgacetate
o Mo, |3-Amino-l-[2-(3-tert-butyl-d-
\/\cwarj\ﬂ\/\@f‘ methoxy-i-mérpholin—ﬁr—
; ¥ ; .
B 076 PO ™ ¢ ylphenyl»-2-oxoethyl}-7- <10 5514
o cvelopropyl-6-{ 1 -ethyipropoxy - {met. b)
{1,2 4}iriazoloi4 3-b]pyridazin-1-
ium chioride
f:;a,%_ o 3-Amino-l-[2-(3rert-butyl-4-
V‘cﬁgvﬂfﬁfx\ methoxy-5-morpholin-4- ss34
Ex.: 677 1 v% (L\.? ylphenyl1-2-oxoethyl}-6-(1- 112 {m;'h)
o | ethylpropoxy)-7-isoprapyl- '
|11 2. 4]frazoiol4,3-bipyridazin-1-




\\ OH I-PO-tem-Butyl-543- Ihydroxypropoxy)-4- methoxyphenyL1-2-oxoettiyi I-6.
ethoxy-3-isopropylamino-7- methyl41,2,4]triazolo[4,3- | blpyridazin-l-ium chloride 1M3 514.4 (met, b)
Ex.: 08!  11-{243-tert-Butyl-5-(3- hydroxypropoxy)-4- Imethoxyphenyl/-2-oxoethyll -3-
cyclopropylamino-6-ethoxy-7,8- dimethy141,2,4briazolo[4,3- 1 blpyridazin-1 -him chloride 1.03 526.4

(met. b) I Ex.: 082 jr HOD 135
5 LO-MSrt | [M] or
) 3 N
Exampie Strueture ame fanin] (MAH) o
um wifleoroacetate i
e 1-{2-[3-tert-Butyt-3-(2-
e 2 el D
—*\‘U__{: _}”'?'\)\(\:Y'“w/‘m hydroxyethoxyiphenyll-2
VAR oxoethyl}-6-ethoxy-7,8-dimethyl- 4563
Rz 078 ¢ e . 0.95
- 3-methylamino- {met. b}
i 11,2, 4Yriazolo{4,3-bipyridazin-1-
ium chloride J
i
s 1-{2-{3-tert-Butyl-5-(2- :
AN [+ L) T i I
p—f_N/\-’"*'» i ‘:"fa\‘/\"” 1hyumxyaa*(thoxy}phesnys}—z- | a3
N kf/’ i oxoethyt}-6-ethoxy-8-methyl-3- £.93 (met. b)
- | methylamino-[1,2,4])triazolo[4,3- '
bipyridezin-1-lam chioride
S \r 1 [2-[3-tert-Butyl-5-(3-
s ”, s
N/N/‘—‘:j\w{”m ‘f;wq_\ hydroxypropoxy-4-
ol o |methoxyphenyl]-2-oxoethyl}-6- S14.4
| Ex.080 1 - / o .t i ;103 _
i o} ethoxy-3-isopropylamino-7- (met. b}
methyl-{ 1,2 4itriazolof4,3-
bipyridazio-1-lum chloride i
1-{2-{3-tert-Buryl-5-(3-
hydroxypropoxy)-4-
methoxyphenyi]-2-oxoethyl}-3- | 526.4
Ex.: 08} ) 103 ]
cyctopropyiamino-6-ethoxy-7.8- {met. b}
dimethyl 1,2 4}tdazolol4,3-
bipyridazin-1-ivm chioride
AN 3-Amine-1-{2-[3-tert-butyl-5-(3~
}ﬁ'—?‘.i\f‘ ﬁ ; H
|~ Mgww}r/,mv&m/ﬁ‘]/&\\ hydroxypropoxy-4- E 4363
Ex.. (}8251 e Ki//\-o methoxyphenyl}-2-oxoethy(3-6- | 097 (anet, b)
| T et ethoxy-T-ethyl-{1,.2,4 Jtriazolof4.3- B |
| ‘ !
i !

}, blpyridazin-1-um chloride




p cc 13-Amino-1-(2-[3-tert-buty1-5-(3- i hydroxypmpoxy)-4- methoxypheny11-2-oxoethyll-6-
ethoxy-7-ethyl-(1,2,4)triazolo[4,3 blpyridazin-I-ium chloride 0.97 486.3 (met. b) Pharmacological
examples PARI determination method: inhibition of PARI-mediated platelet aggregation The
pharmacological testing of the substances took place in platelet aggregation induced by 5 TRAP
(thrombin receptor-activating peptide) in 96-well fggmat. For this purpose, blood was taken from
healthy volunteer donors in 20 ml syringes contalnlng 2 ml of 3.13% sodium citrate solution. After
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containing 15 p_L of the suE”;stapce to be te st(g . Afterggcubatlon at RT in the dark for 30 minutes, 15
tit, of a TRAP solution M@ﬁﬁﬂ%mre“a 45 10-agonisi, and kinetics were recoro@ed at 650 am in
a SpectraMax 340 at37C for 20 mir?utes whii %“’%ﬂ&&‘?ﬁl 18168 under the ¢urves ofnegative
control (Tyrode’# B¥#/SO) and positive conﬁ%?’(’t%gﬁ“ﬁﬁft‘ﬁbﬁﬁgtz(DM‘)O) were calgulated and the
difference was|fixed as the 100% value. The'&gB&tilEEeto be tested were pipetted as [serial dilutions
in duplicate determination, the AUC was likEwiseiderétiriiinetdifeir-éadh substance concentration, and
the % 15 inhibition ofithe ADC compared witke therdentrol was calculated. On the basis.of the %
inhibition, the 1050 was calquiaﬁfed by nonlingarregmssispanalysis according to the 4-parameter
equation. Table 1 shaws tt}efresmlt/s: Tapje Lysempeunenknhibition of Compoyndinhibitjonof
»D”\*”‘z, \/\1: - . lethylk-6-ethoxy-7,8-dimethyl-3- 5243
Ex.: 083 ”]T/’ ’ {2.2.2trifluoroethylamine)- 0.9% (met. b}
[1,2,4}triazolo[4,3-blpyridazin.i-
inm chioride
S 1-{2-[3-tert-Butyh-5-(2-
m::::“ e /\IO/\/D hydroxyethoxy)-4-
. g D methoxyphenyl}-2-oxoethyl}-6- 4992
B 086 j‘)\\ dimethylcarbamoyl-8-metay:-3- 074 (met. b)
methylamino-{1.2 4]triazolof4,3-
| blpyridazin-1-ium chloride

Pharmacological examples

PAR]I determination method: inhibition of PAR!-mediated platelet aggregation

'The pharmacological testing of the substances took place in platelet aggregation induced by
TRAP (thrombin receptor-activating peptide) in 96-well format. For this purpose, blood was

taken from healthy volunteer doneors in 20 ml synnges containing 2 mi of 3.13% sodium

citrate sohation. After cemirifugation at 150 x g for 20 minutes, the plateiet-rick plasma (PRP)

was separated off and mixed with 1 ul of PGE! solntion (500 pg/ml in ethanol} / ml of PRP.

incubation at RT for 5 minutes was followed by cenfrifugation at 120 x g for 15 minutes to



platelet from aggregation from aggregation example IC50 [micro NI] example IC50 [micro MI r-- 1
<0.014 31.08 4 0.126 8 4.4 26 0.005
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remove the leukocytes. The leukocoyte-free PRP was transferred in 5 ml portions into 15 mi

PP tubes and centrifuged at 360 x g for 15 minutes in order to pellet the plaigleis. The plasma

was then decanted off and the platelet sediment from 5 ml of PRP was resuspended in & m] of

Tyrode’s (120mM  NaCl, 26 mwmM KC, 12 mM NaHCO;, 039 mM

5 NaH:PO, x H,0, 10 mM HEPES, 0.35% BSA, 5.5 mM glucose, pH 7.4) and adjusted with

Tyrode’s 1o a platelet count of 3 % 10° / microliter (uL). 13 mi of this celi suspension were

then mixed with 866 uL of 10 mM CaCly solution, and 120 L thereof were pipetied into

gach well of a 96-well plate containing 15 pL of the substance to be tested. After incubation

at RT in the dark for 30 minutes, 15 ul. of a TRAP solution {70-100 pM) were added as

10 agenist, and kinefics were recorded at 650 nm in a SpectraMaz 340 at 37°C for 20 minutes

while shaking. The areas under the curves of negative control (Tyrode's/ DMSO) and

positive control (15 13 of agonist /DMSBO; were caleulated and the difference was fixed as the

100% wvalue, The substences to be fested were pipetted as serial dilutions in duplicate

determination, the AUC was likewise determined for each substance concentration, and the %

15 inhibition of the AUC compared with the control was calculated. On the basis of the %

inhibition, the ICs; was calculated by nonlinear regression analysis according to the
d-parameter equatiorn.

Table 1 shows the results.

Table 1

Compound | Inhibition of platelet | Compound | Inhibition  of  platelet
from aggregation | from aggregation
example 1Cs; fmicre M} exampie ICso [micro M]

1 <(.014 3 1.08

VR 0.126 g id

26 0.003 32 0.006

3% 024 ® 0.037

20
PAR] binding {est
The sypthesized substances were examined in a PARI binding test. This tested whether the
substances can inhibit the binding of a radicactively labeled PAR] agonist kanown from the
fiterature a1 the PAR! receptor (Ho-Sam Ahn, Mol Pharm, 51:350-356, 1997).

25 The human PARI recepior was expressed tmansiently in High Five insect celis. From these



32 0.006 38 0.24 39 0.037 20 PAR1 binding test The synthesized substances were examined in a
PAR1 binding test. This tested whether the substances can inhibit the binding of a radioactively
labeled PAR1 agonist known from the literature at the PAR | receptor (Ho-Sam Alm, Mol Pharrn,
51:350-356, 1997). 25The human PARI receptor was expressed transiently in High Five insect cells.
From these 138 cells, after 48 hours, a membratgspreparation was produced by standard methods,
aliquotecl into 10 mM Tris-HC1; 0.3 mM EDTA; 1 mM EGTA,; 250 mM sucrose pH 7.5, and stored at
-80C. The subsiances wers.RIgiRckbate d-vithibe waepliane wtsBlfar dénminuiRsstien the 5
radioligand (ALA-(para-E-Phe)-Arg- -homo EQEF -3H-Twn)- : 0 i/mMol) was
added.'The eng%o%(%%ﬁﬁéﬁgﬁo?é@%%?g%%n% t é‘t’égth bu eS'}}IC E(S%Og%ﬁh%%’r‘r%?é%%l%qruM MgC12; |
mM EGTA: 0.185BSA; 2% DMSO) was 20 nM, that of the membrane | mg/ml. After an incubation
time of 60 minutessudswacks ofdhepraixitredvert tiansfenteddo:a U6 fwdll MultiSeréenTS FE microtiter
f"trlatiohn lP'@te @m@ngx?lymr,slpwatﬁ]mmq@@@@%Mﬁ@ét@@téﬁ-bmﬁ@&witmmm aqueous
polyethyleneimine tign for 5 hours at RT. Thereafter, with vac on.each well was .
washed four tiMi&s %vgl#l %Oe%l %Opﬁeﬁ?é%o&%%]\ﬁﬁég gT;\%%)q?ﬁMuﬁér 5%}15%%%%!5%1%;) The plate was
then dried overmgigtao prif Belftilfator feriwelt witeh dae ¢ ave [%Pé pidhe WadERal zed after 6

hours in a WallagMicreBeta(iateRerkiiEiméantiqaid.SciftilationrcoentemsTredionsfecific binding

was 15 determipgdiinithe presenes ofilORMBGisl 1949 (HRARLL stageRist; dienackocris, Cat. No.
1592) and subtracted from all me urg ents. The 1901%91¥@%161: ggglgﬁwals ascnoputfg%lt\gj[thout inhibitor.
The % inh‘f8itio?ﬁ?ﬁﬁﬁeéisbaff’g}gﬁ%&%gn%éBgi{ﬁﬁ%eosuér?g d 1 '

dIWere used 1o calculate the 1Cso with the aid of
nonlinear regreBuicEmaiiIsHEBcHIRTE b tHé Abarantetareluiion SHRBIE LSRR the results.
Table 2: Compgunshirom exanmpteswiititiomef HiETdin §ikobo:micteiMiiConpotndifoni
of scintillator per well were added, and the plate was apalyzed afier 6 hours in a Wallac
MicroBeta (from PerkinElmer) liquid scintillation counter. The nonspecific binding was
15 determined in the presence of 100 uM SCH79797 (PAR-1 antagonist; from Toeris, Cat. No.
1592} and subiracted from ali measurements. The 100% value used was a control without
inhibitor. The % inhibition values of a substance dilution series were used to calculate the

ICs with the aid of nonlinear regression analysis according to the 4-parameter equation.

20 Table 2 shows the resuls.

‘Table 2
| Compound | Inhibition of binding Compound from | Inhibition of binding
:' from 1Csq fmiere M) exampie 105, fmicro M1
example
27 0.152 54 (085
29 , 0.136 % 60 | 11
R 0.132 | 72 *' L7
40 (3.601 76 1.4
46 (.114 g2 8.4
47 16




example Inhibition of binding IC50 [micro MI 27 0.152 540.085 29 0.136 60 35 0.132 721.7 40 0.601
1761.4 46 0.114 1828.4 47 10
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Claims

5 1 A compound of the formula 1

Q.

)

and/or any stereoisomeric or tausomeric forms of the compound of the formula 1

and/or mixtures of these forms in any ratio, and/or a physiologically compatible salt
10 of the compound of the formula L. where

XisCRiorN,

A’ is an anion of an organic or inorganic acid,

Q1 is a hydrogen atom, -(C1-Cg-alkyl, «{C3-Cg)-cyeloalkyl, A Cg-Coalkylene-C{O)

O-R11, {Ce-Cy-alicyiene-C{O}NR11)-R12, HCo-Co-alkylene-C(O)-R11, -OH, -O-
18 (C1-Cgrallcyl or -O~(C3-Cg)-cveloalicyl, where alkyl and cycloalicyl are each

unsubstituted or mone-, di- or trisubstituted independently by -(Cy-Cgp-alkyl, -{Cs-

Cg)-cycloaliyl, OH, -0-(C1-Cg)-alkyl or -0{Cq-Cg-oycloalkyl, where some or all

of the hydrogen atoms in alicyl or cycloatkyl may be replaced by fluorine,

Q2 and Q3 are the same or different and are each independently a hydrogen atom,
20 -{C1-Cgalicyl or -(C3-Cei-cycloalkyl, where some or aill of the hydrogen atoms i

alkeyl or cycloalkyl may be replaced by fluorine,

El. R2, R3 and R4 are the same or different and are each independently a hydrogen

atom, -(Ci-Ceralkyl, «(C3-Cglcycloalkyl, -0-(Cq -Celatkyl, -OACs-Cgl-

cycioalleyl, —(C0~64}~aﬁcy}enewC{O)-N(Ri 1WRI2, ~(Cyp-Cyirallylene-C{ORO-R11,
25 (Co-Caatkylens-N(R11}-C{OO-R12, -(Cg-Cylalkyiene-C(O)-R1L,  -(Co-Cqi-

alkcylene-N{R11)-R12, ~(Cp-Cgy-alicylene-N(R11}-C(O}MR1Z, halogen, OH, -CK,



WO 2008/007 Claims and/or any stereoisomeric or mutomeric forms of the compound of the
formula | andior mixtures of these forms in any ratio, and/or a physiologically compatible salt 100f the
compound of the formula I, where X is C-Rl or N, Al is an anion of an organic or inorganic acid, Q1 is a
hydrogen atom, -(C1-05)-alkyl, -(C3-05)-cycloalkyl, -(CO-C)-alkylene-C(0)- o-RE.,
-(C0-04)-alkylene-C(0)-N(R1 1 )-R12, -(00-C4)-aliéglene-C(0)-RI -OH, -0- 15(C1-C6)-alkyl or
-0-(C3-C6)-cycloalkyL, where alkyl and cycloalkyl are each unsubstituted or mono-, di- or trisubstituted

independently by KClielo4)saheis; (@&2@@) isygloaik-yi,l@gbramy@g -QO-aljliete0-{G8+€6)-cycloalkyl,

where some or all of the hydrogen atom

kyI ace fluorine, Q2
and Q3 are the sam&@PHHrerdfit anda ot §ch |2‘1d1ep eYn’tI (g%&/dbé ﬁa?or#éél(éél -05)-alkyl or
-(C3-C6)-cycloalkyl, anhenemsameiOt-atbofitize dydsoged-atomsistiatky olepydiodikyt ay be replaced by

fluorine, RI, R2, R2 g@gd%d, B8, the SEMAQL, @ﬁet@},t d-ag.8ach: inslepengdentiyadpydrogen atom,
-(C1-05)- aIkyI -(03 )- cyclo alkyl -0-(Ci-C g)-alkyl, -0-(C 3,-C cycloalkyl, -(C0-04)- allcylene C(0)-N(R

| 1)-R12, 4E0-C4)-atiiEnd @imRics-S8-frtee): éﬁ@%ﬁé}ﬁ«? Fé’?.?‘i By sopgbsituted
-(C0-C4)-alkylene-C{Q)R:b1 qalkylanssMNeRd ﬁd%laiur(@@yc@]ah@ﬂﬁdﬂe N@%ﬂ@)cﬁ(&)kﬁﬂ halogen, OH,

-CN, 140 -NO2, -3020-13, -S02CF3, -SF5 s|-01o (“%]ggl? -alkylene- (Cl C6)-alkyl,
-0-(C1-06)- aIIcerne-%I-{(Cﬁ (EB):QH@W - % 6% ry ere(ally =substituted or

mono-, di- or trisubstifira:indepengarity byheH- e.msu O&)kal&y:l Qdé1,cC3CH)wyclealkyl or
-0-(03- 06) cycloalicyl, unsubstituted or mono-, di- or {risubstitzted independently by (C1-Cy)-atkyl, -{Cs-

10 Cg)-cycloatkyl, OH, -0-(C1-Cg)-atkyl, -{Cg-C14)-aryl where aryl is unsubstinited or
mono-, di-, tri-, tetra- or pentasubstituted independently by halogen, {C1-Cyqj-alkyl,
<(C3-Cgreycloalicyl, OH, -O-(Cy-Cg)-alkyl or -0-(Cy-Cgleycloallcyl, -(Cs-Cygi-
Het where Het is unsubstinged or mono-, di~, fr-, tetve- or pentasubstituied
independently by halogen, -(C1-Cglalkyl, -(C3-Cg)-cycloalkyl, OH, ~O-{C1-Cgl-

15 alkyl or -0-{Cq-Cgl-oycloaliyl, or
-0-(C3-Cgy-cyeioalkyl,
where some or all of the hvdrogen atoms in alkyl, alkylene or cycioalkyl may be
replaced by flucrine, or
R1 and R2, R2 and R3 or R3 and R4, together with the ring atoms to which they are

20 each bonded, form a 5~ to §-membered ring, where the ring consists only of carbon
atoms or 1. 2 ot 3 of these atoms are replaced by nitrogen, oxygen or sulfur atoms,
where the ring is unsubstitated or mono- or disubstituted independently by -(C1-Cq}-
alkcyl, <(C3-Cg)-cycloalicyl, OH, -O~(C1-Cgi-alkyl or -.O-(Cg,-Cg)-cyckGalkyL where
some or all of the hydrogen atoms in the 3- to §-membered ring formed, end in alkyl

25 or cycloalkyl, may be replaced by fluorine,

R11 and R12 (should also apply to Q1) are each independently & hydrogen atom,
«(C1-Cey-alkyl, ~(Ca-Cg)-cycloalkyl, -(Cp-Cyl-alkylene-(Cg-Crg)-aryl, (Co-Cal
alkylene~-(Cz-C1 3)-Het, -8O2CHj or -807CF3,

where some or all of the hyvdrogen atoms in alkyl, alkylene or cycloalkyl may be



-0-(C1-C4)-alkylene-(C3-C6)-cycloalicyl, -(04-C15)-Het where Het is =substituted or mono-, di- or
trisubstituted independently by -(C1-C4)-alkyl, -(C3-06)-cycloaLkyl, OH, -0-(C1-C6)-alkyl or
-0-(C3-06)-cycloalkyl or -0-(Cr-C6)-alkylene-0-(Ci-C6)- allcylene-0-(C | -05)-alkyl, where alkyl,
allcylene and cycloalkyl are each =substituted or mono-, di- or trisubstituted independently by
-(C1-04)-alkyl, -(C3- 1006)-cycloalkyl, OH, -0-(C14C6)-alkyl, -(C6-C14)-aryl where aryl is =substituted
or mono-, di-, in-, terra- or pentasubstituted independently by halogen, -(01-04)-alkyl,
(C3-C6)-cycloalkyl, Qﬁhcéggpg‘ﬁg;g}-ﬁkyl or -0-(C3-C6)-cycloalk-yl, -(C4-C15)- Het where Het is
=substituted or mong-, di-, Id-, tetra-, ubsti [ tly by hal z(C r-C4)-alkyl.
-(03-C6)-cycloalkyl, ﬁm@(}éingf)%gﬁ%{l ora@(wgﬁzﬁgﬁ%?% &%%ggiféycloalkyl, where
some or all of the hy@foBeRbatsH S VERYF BTRFreRecBrcyE DyiHmEy BETePIdEd by fluorine, or R1
and R2. R2 and RS o 3sang :d Téntogitheinaith-tlies ingatonmshichwinieh tirely 2ker28 each bonded,
foot! a ? t%dSt')mem Der&da1Ang syhese §¥|&>%pf H?%P@Qﬁélsﬁ?ﬂébé of:-caEbenBlomsQr aé,n%ﬁ;r. 3 of these atoms
are replaced by nitrogen, oxygen or sulfur atoms, where the ring, is =substituted gr mono- or
disubstituted indepef’ e%%?f/n}é‘%eézﬁlfgﬁcﬁ{mgmyﬁ%ﬁ%@éﬁﬁfg?e@éf%ﬁﬂ%ﬁ? ?%éiﬁ(%[-(%s-élkyl or
-0-(03-06)-cycloalk.q-bikvihe re-(C3-Cq sorireliorl.albefetiranhypd rd gé thatofmsgin thabint®8-membered ring
formed, and in alkyl 250r gycloalkyl, may be repl fluori . d also apply to
Q1!) are each indepéhajer%%erg%i%rgacér}:o%g%h,9 n(@égdaéﬁ il%tlyé[ Saﬁ%ﬁ%?gnci%%{kgg]ﬁﬂe-(%-c14)-ary|,
-(C0-04)- aIkerne-(Ghl-ct‘{‘;]iﬂS)-Het. -302CH3 or -5020F3, where some or all of the hydrogen atoms in
alkyl, alkytene or cycdtoalkyl RiaRbend &% replacedbefldibidreat erdRad st Rigigetts 2N(R11)-R12" and

"N(R11)-C(0)-R12" fragmentstepresent.aist, tocg-membrradiriog whichnsformet together with the
nitrogen atom "N" or the "N- C((g(;r)” group to }‘orm cyclic amines imi_geg or Ia%ctar&gt;gglch contain up to 2
further 5heteroatom&4im tHe ""8@5"8‘?‘?\8[],1{?}3n'&cgf“ﬁiffélfg‘elﬂeé(%ﬁi|§2UH§%StitUt "6’ mono- or

disubstituted indepenstefuiy byc{@lGaialkel O(ORT6 htyeboatky 1 QH; H@IQene-C(O)-
| - RZL, A{Cg-Cqg)-alkylene-N(R21}-R22, +Cp-Cqr-alkylene-NR21}C(O}-R22, -(Cq-
15 . Cg)-alkyiene-O~(C1-Ceialkyl, -Si{«(C-Cyalkyils, (Co-Celaikytene-0-{C1-Cg)
| alkylene-O-(Cy-Cealkcyl, «(Cyq-Cygi-Het, -(Cp-Cgl-alkylene-0-{Cy-Cy)-aikylene-
(Cy-Cg)-cycloalky! or -(Cy-Cgl-aliyiene-0-(Cy-Ceg)-alkylene<Cg-C1 4)-aryl,
where alkyl, alkylene and cycloalkyl are sach unsubstituted or mono-, di- or
trisubstitated independently by -(Cy1-Cg)-alicyl, «(C3-Cgi-cycioalkyl, OH, -O-(Cy-
20 Cey-aliyl, «(Cg-Ciq)-aryl where aryl is unsubstituted or mono-, di-, tri-, tetra- or
pentasubstituted independently by halogen,
-(C3-Cyq-alkyl, 4C3-Cgi-cycloalkyl, OH, -0-(C;-Cgi-alkyl or
“0-(Ca-Cgl-cycloalkyl,
«(C4-Cy5)-Het where Het is unsubstituted or mono-, di-, tri-, tetra~ or pentasubstituted
25 independently by halogen, -(C1-Cq)-alkyl, {C3-Cgl-cycloalkyl, OH, -0-(C1-Cg)-
alkyl or -O~(C3-Cg)cyeloalkyl, or
-0~{C3-Cg-cvcioalicyl,
where some or 2ll of the hydrogen atoms in alkyl, alkvlene or cycloalkyl may be

replaced by finorine, or



C6)-alkyl or -0-(C3-C6)-cycloalkyl, where some or all of the hydrogen atoms in the 5- to 8-membered
ring formed, and in alkyl or cycloalkyl, may be replaced by fluorine, 10RS, R6, R7, R8 and R9 are the
same or different and are each independently a hydrogen atom, -(C1-C6)-alkyl, -(C3-C6)-cycloalkyl,
OH, -ON, -NO2, -0-(Ci-Cqg)- alkyl, -0-(C3-C6)-cycloalkyl, -(00-04)-alkylene-(C0)-N(R21)-R22, -SOD
CHS3, -S020F3, (00-04)-alkylene-C(0)-0-R21, halégen,-(C0-C4)-alkylene-C(0)- R21,
-(00-04)-alkylene-N(R21)-R22, -(00-041-alkyl ene-N (R21 )-C(0)-F.22, -(C1-15
C6)-alkyiene-04C1-€6)malkryl, RECasGB)-Rtkale RE-0- KB 1@ KSatkydter otk (i *08 patkyko-(C4-015)-Het.
'(CO'CG)'alkylene'Qﬁ}gA@i}ﬂ%\ff' ﬁ'kﬁ&%ﬁé&?f&@a@qmﬁwﬁed ring, where the ring consists
-(00-06)-alkylene-0-(C0-06)-alkylene- (3}6£C1§f)-f%{¥l Wpoere aell§ | aﬁl Ienr.}? agdocygggrlkyl are each
unsubstituted or moi, ABPEATBSTaedindependenty by X()&i 4)-alkyl, 403-061-cycloalkyl, OH.
-0-(Ci 20C6)-alkyl, -688r @Ia)-whytsiltaresar PreosHsuhtirtaY Br hadnEdindrredsty. or
pentasubstituted indgpendently by halogen, -(C3-06)-cycloalkyl, OH, -0-(C i-C6)-alkyl or
-0-(03-06)-cycloalkyl,~ _~-(Qf-C15)-He > is unsufstilinedaoicmenodidi-, M- tetra- or
pentasubstituted ZSiS%IeSE%gc?éﬁtly by a%@%f%%}{%@-a%i -(O???g%)}-cﬁloaﬁ( [, OH, -0-(C)-06)- alkyl
or -0-(C3-06)-cycloatRyS oF spCoelB)-Edetp AEA"HAEIE Sonhadsrest BPBehiarsgBnatoms in alkyl,
alkylene or cycloalkyl may.he teplacad.hyfliuerine: Qo142 RE anedyl24.b3 Io.and R7, R7 and R8 or R8
and R.9, together wif in ing atoms 9. igh Ney.are gachhonded.forma S dofynembered ring,

where the ring consists o?ﬂy c%‘car%ron atoms oFI, 2 or 3 of these atoms are replaced by nitrogen,
oxygen orisulfur atonis; Whenelthiving s Unslibstittited onmohoCordistisdatetéd-fridependently 5by

-(C1-C4)-alkyl -(C3-G)-cyclealkyl, Qb -0:(C1:CH):alky IO 104CE: GOyl amlkyliwhere some or all of
the hydrogen atoms in the 516 8- membered ring formed, and in alkyl or cycloalkyl, may he replaced
by fluorine. R21 and #k2ierars walchlindepen deRts & hiFeEet atom, -(C1-C61-alkyl,

R21 and R22 in the "N(R21)-R22" and "N(R21}-C(0)-R22" fragments represent a 5~
to 8-membered ring wﬁich is formed together with the nitrogen atom "N" or the "N-
15 C(OY" group to form cyclic amines, imides or lactams whick contain up to 2 further
heteroatoms from the group of N, O and S, where the ring is unsubstituted or monc-
or disubstituted independently by «C1-Ca)-alkyl, -(C3-Cg)-cycloalkyl, OH, -O-(C1-
Cgi-atkyl or -O~(C3-Cg)-eycloalkyl, where some or all of the hydrogen atoms in the
5. 10 $-membered ring formed, and in alkyl or cycloaliyl, may be replaced by

20 fluorine.

2. A compound of the formula 1 as claimed in claim 1, wherein
XisCRIorN,
A" 1s an anion of an organic or inorganic acid,

25 Q1 is 2 hydrogen atom, ~{(C;-Ce)-alkyl, -(Ca-Co)-cycloaliyl, (Cp-Cg)-alicyiens-C{O}
O-R11, ~(Co-Capalkylene-CIONRID-RIZ, ~{Co-Cyjalkylene-C(O3-RIL, -OH,
On(Ci-Cdoalkyl or -O~(Cy-Cyi-eyeloalkyl, where aliyl and cvcioalkyl are each
unsubstitited or mono-, di- or trisubstituted independently by -(C-Csl-alkyl
(C3-Cep-eyeloalkyl, OH, -0-(C;-Ce)-alkyl or -0-(Cs-Cg)-cycloalkyl, where some or

30 all of the hydrogen atoms in alkyl or cycloalkyl may be replaced by fiuorine,

Q2 and (3 are the same or different and ave each independently a nyvdrogen atom, -



104C3-C6)-cycloalkyl, -(C0-04)-alkylene-(C6-C)4)-aryl, (CO-C4)-alkyl ene-(C4-C15)- Het, -SOpCH3 or
-5020F3, where some or all of the hydrogen atoms in alltyl, alicylent or cycloallcyi may be replaced by
fluorine, or R21 and R22 in the "N(R21)-R22" and "N(R21)-C(0)-R22" fragments represent a 5- to
8-membered ring which is formed together with the nitrogen atom "N" or the "N- 15 0(0)" group to font
cyclic amines imides or lactams which contain up4t® 2 further heteroatoms from the group of N, 0 and
5, where the ring is unsubstituted or mono-or clisubstituted independently by 4C1-C4)-alkyl,

-(C3-06)-cycloalkyl, @He0a(Cl-or -O51alkykiofxd: (RBse Grty eloalkylmnebere gamenariall of the
hydrogen atoms in the 5- to 8-membered ring formed, and in alkyl or cycloalkyl, may be replaced by
20fluorine. 2.A compdahel BRI FRURS AR BE R claim I, wherein Xis C-RI or 19, A" is an anion

of an organic or inorgaric, acidn@BQd=isa wypdrogifratbmd F€ t2Ba)dairen(T3 TG ey cloalkyl,
4Ce-C4)-aIkerne-C(1Qt)ﬁlp- ,.bJP %ﬁ)-q@l@@@ﬁé&ﬂ;ﬂ(R1@)@1@%)-4@@-C4)=@1§%§)F16-C(0)—R11,
-OH, -04C1-C6)-alkyl or -0-(C3- (a-cycloalk\él where alkol andc Cl%ﬁ‘g"i%' (?%c_lg(ggsubstituted or
mono-, di- 8r trisubsGeEEThdEpshEsHiRI B -€%>:8€&31 P4 NEE R 351&@% .-04C1-C&)-alltyl or
-0-(C3-C6)-cycloalky-mheraseme aryiatt of the: hydragenatdimsnincikyRor. cy€lpdik-y1 may be
replaced by fluorine, Q2 and Q3 are the sa r different ’2% re.each.indepgndently a hydrogen
atom, - 143 (C1-C6)= EOHE ]éé’%)-"é)’/é@fgéﬁﬁy%?%vﬁﬁe& %@m C%rﬁ é% o??atﬁéeﬁycﬁo’gen atoms in alkyl or
cycloalkyl may be replaged by flsositig;.R1, IGSREEnd R4 afi the sam@idfdifferdhtiiind are each
independently a hydrogen at é I-C&- Lgé{ 1(C3-C6)-gygloall )éhgcg-i(gé;@g}:?;mﬂ;o -(C3-C6)-
5cycloalkyl. -(CO-C4)"-?§FR)8/PSH%‘%? %ﬁ%élciaﬁgm : -(CO-C4)-§I§er6§1€7ﬁ‘(eR 11)-C(0}- 0-Rh,
-(C0-C4)-alitylene-C (@101 talki0oC ay-Aliytatio o) R | 1 (CoUBE i G PN (R:1%)-R 12,
(C0-Cay alylene NELLACIO-R12 hlogen 0 -CN, SOEHS,S02Ch 05 A2l 13
-(Ci-C6)-alkylene-04C1-C6)-allcyl,-0-(Ci-C6)-alkylene-O-(CI-C6)-allcyl,
~(C1-Cy)-alieyl, OH, -(C3-Cgh-cycloalkyl or ~O-{Ca-Cgl-cycioalkyl,
-0-{C1-Cy)elicylene-{C3-Cg)-cycloalkyl, «Cyg-Cy5)-Het
where Het is unsubstituted or mono-, di- or irisubstituted independently by -(C1-Cq)-
15 alicyl, ~(C3-Cg)-cycloaikyl, OH, -0-(C1-Cgi-alkyl or -0-(C3-Cgl-cycloalkyl, or
-0-(C1-Cg)-alkytene-0-(Cy-Cg)-alkylene-0-(Cq -Cgl-alkyl,
where alkyl, alkylene and cycloalkyl are each unsubstinwed or mono-, di- or
risubstituted independently by +C1-Cgj-atkyl, (C3-Cgl-cyeloaliyl, OH, -O-(Cy-
Cg-elkyl, -{(Cg-Cya)-aryl where aryl is unsubstituted or mono-, di-, tm-, tetra- OF
20 pentasubstituted independently by halogen,
-{Cy-Cqi-alkyl, {C3-Cgi-cycloaikyl, OH, -0-{C1-Cgl-alkyl or
-0~(C3-Cg)-cycloalkyl,
-(C4-Ci5)-Het wiere Het is unsubstituted or mono-, di-, i, fetia- or pentasubstituted
independently by halogen, -(Cy-Cymalicyl,
25 «(C3-Cg)-cyeloalkyl, OH, -0-(Cy-Cg)-alicyt o -0-{Ca-Cql-cycloalkyl, or
-0-{C3-Cg)-cycioaikyl,
where some or all of the hydrogen atoms in alkyl, alkyiene or cycloalkyl may be
teplaced by fluorine,
with the proviso that at least one R1, R2, R3 or R4 is not a hydrogen atom or



10-0-(C0-C4)-alkylene-(C6-C14)-aryl where aryl is =substituted or mono-, di- or
nisubstitutedindependentlyby-04C1-C6)-alkyl,
-(C1-C4)-alkyl,OH,-(C3-C6)-cycloalkylor-0-(C3--C6)-cycloallcyl, -0-(Ci :
-C4)-alkylene-(C3-C6)-cycloalkyl,-(C4-C15)-Het where Het is =substituted or mono-, di- or
trisubstituted independently by -(C -C4)- 15alkyl144C3-C6)-cycloalkyl, OH, -0-(C1-C6)-alicyi or
-0-(C3-C6)-cycloallc,v, I, or -0-(C1-C6)-alkylene-0-(C1-C6)-alkylene-0-(C1-C6)-alkyl, where alkyl,
alkylene and cycloakkyhate eackoRSubstituied Hinarowiti tertisubstituteddntiependently by -(C]
“Ca)-alkyl, -(C3-C6)-gycloalioyl, Qb 0-(Cor GOLAKYN s (GRC 1)L INDEr6.8ny isdsHbstituted or

mono-, di-, tri-, tuna- or 20pentasubstitutedindependentlybyhalogen,

4Cl-C4)-a|ky|,-(Cs-éeﬁé%woél&S/Pﬁw?@?(@’-‘ééﬁéﬁ%ﬁoe?ft¥4f€‘3§’-“t%%)9é BN A EF15)-1-let where

Het is unsubstituted Gremnosgdi-reshpintdsabstittediiHapiddeirasyptl oy et -(@L-C4)-alkyl,

25-(C3-C6[))-cycloalk O dﬁ égggy-cg@fglkdhorggcgig%vg%pyf&@?dgglC%ﬁcﬁjggéﬂ_g:@ﬁg@ycIoalkyI, where
a

some or all of the hydrogen atoms in v, aiky]ene or cycloalkyl may be replaced by fluorine, with the
proviso that at least tsms REIRS TRBYSPRE RemoiT Ty driddan RS oaRmret Bhd #S R2 and R3 or R3

and R4, together with theddng atems tandaichy theymare each bonded, form a 5- to 8-membered ring,
where the ring consigts oply of carhon aloms.enLa2:ef 3.0fiheseAtems ar-enlraed by nitrogen,

oxygen or sulfur atoms where the ring is unsubstituted or mono- or disubstituted independently by
L(C3-C4)- 5alkyl. -(CEaEpEioaiey H AT PCBamd I G St ISk where
10 Het, -S07CH3 or -802CF3,
where some or all of the hydrogen atoms in alkyl, alkylene or cycloalkyl may be
replaced by fluorine, or
R11 and R12 inthe "N(R11)}-RI12" and "N(R11}-C(O)-R12" fragments represent a 5-
to §-membered ring which s formed together with the nitrogen atorm "N" or the "N-
15 (COY" group to form cyckic amines, imides or lactams which contain up to 2 further
heteroatoms from the group of N, O and S, where the ring is unsubsiituted or mono-
or disubstituted independently by ~(C;-Cq)-alkyl, «(Cy-Cgrcycloalkyl, OH, -0-(Cy-
Cg)-alkyl or -0-(C3-Cg)-cycloaliyl, where some or all of the hydrogen atoms in the
5. to §-membered ting formed, and in alkyl or cycloalkyl, may be replaced by

20 ﬂuﬂrin«_e, ‘
R4, RS. R6, R7, R and RY are the same or different and are each independently a
hydregen atormn, {Cy-Cgratkyl, A Ca-Cgrayeioalkyl, OH,
~ON, -NO», -O(Cy-Cglealkeyl, - Ca-Cgi-cycioalkyl,
«Cp-Ca)-alkvlens-{CO)-NRZI)-RI2, ~30oCHas, -80nCFy,

25 -(Co-Caqralkylene-C{0)-0-R21, halogern, -5Fs,
-(C-Cyi-alkylene-C(O)-R21, A CpCyralioylene-NR21)-R22,
~{Co-Ca-alleylene-N{R21)-CIOHR22, -(C1-Cgalkytene-0-(C1-Cg)-aliyl,
-Co-Ce-alleviene-0-(Cy-Cgl-alkylene-0-(C1-Cg)-alkyl, ~Bi[-(C1-Cy)-alkyl]s.

<{Cp-Cegi-atkylene-0-{C1-Cy)-atkylene-{C3-Cgj-cyeloalicyl,



some or all of the hydrogen atoms in the 5- to 8-membered ring formed and in alkyl or cycloalkyl, may
be replaced by fluorine, R11 and R12 are each independently a hydrogen atom, -(C1-C6)-alkyl,
-(C3-CO-cycloalkyl, -(C0-04)-alkylene-(C6-C14)-aryl. -(C0-C4)-alkylene-(C4-C1.5)- 10Het, -802CH3
or -S02CF3, where some or all of the hydrogen atoms in alkyl, alkylene or cycloalkyl may be replaced
by fluorine, or RI1 and R12 in the "N(R11)-R12' and "N(R11)-C(0)-R12" fragments represent a 5- to
8-membered ring which is formed together with the nitrogen atom "W or the "N- 15 (CO0)' group to form

cyclic amines, irnideg@,@g@@&y@l@@@i@m@{g@dﬂgﬂg@{ hetepoatomstfrom the group of N, 0 and
- S, where the ring is unsubstituted or mono-or disubstituted independently by -(CI-C4%-aIkyI,

_(C3-C6)-cycloalkyl, THEFe ot srsng Qe o e s 8) R5R BRI Wiie e B8R% & aff of the hydrogen
atoms in the GatoBumb mberettniiygbforfiied santlin 4lkyCorcymiatkyPay-Be replaced by

20fluorine, R4, R5, R7,R8.and R9. ar ' ffesent,and.are.each indgpendently a
hydrogenatom.-(Cl%%)%ﬂl’ylE%&%?@%%}%ﬁ?%%%%\?%kﬁ :

-CN,-NO2, D-(Ci-CgpallpicBiEs-C6)-cycloatdegsndenty by balogen,
-(C0-C4)-alkylene-(C@);NM(RAE}R22,-BOR05#3y-BAROE 3, 255{00-04 ) adkyleReal(0)-0-R21,halogen,-SF
5, -(C0-04)-alleyiene-C )-RZl,-(p%;Cﬁ)-alkerne-N(RZl)-RZZ, -(C0-C4)-alkylene-N
(R21)-C(0)-R22,-(C {06y 511 e-0-(C1-C6)-alkylese-0-(C1-C6)-alkyl, -(CO-C6)-alky |
ene-0-(C1 -C4)-alkylene-{CatHE 6Reoydiet i1 45u{TE6)-atkylchetd- (SO-Coketaky el (C6-Cid)-aryl or
-(C4-C15)-Het, where é@clﬁk%ldea&lgyiene and cygloalkyl are gach Linsubstituted er mQRg-,; di- or
trisubstituted independently By* -(C1-C4)-alkyl, -(C3-C6)-cycloalkyl, OH, -O-{C C6)-ayl, -(C6-C14)-aryl
where aryllis unsubstiftaéad)Qycindd-Obi-QriC 1tetmarliof or -O-(C3-Ce)-cyeloaliyl, or

~0-{Cy-Cgi-cycloaikyl,
where some of all of the hvdrogen afoms in alkyl, alkylene or cycloalkyl may be
replaced by fluorine,
with the proviso that at least one RS, R6, R7, R§ or R9 is not a hydrogen atom, or
15 RS and R6, R6 and R7, R7 and R& or RE and RS, together with the ring atoms to
which they are sach bonded, form a 5- 10 B-membered ring, where the ring consists
only of carbon atoms ot 1, 2 or 3 of these atoms are replaced by nitrogen, oxygen or
sulfur atoms, where the ring is unsubstituted or mono- or disubstituted independently
by
20 ~(C1-Cal-alicyl, (Ca-Cgi-eycloalkyl, OH, “0HC1-Cygl-alkyl or
-0-(C3-Cg-cycloalkyl, where some or all of the bydrogen atoms in the 5- to 8-
membered ring formed, and in alkyl or cvcloalkyl, may be replaced by flucrine,
B21 and R22 are each independently 2 hydrogen atom, ~{Ci-Cgialkyl,
(C3-Cg-eyeloalkyt, -(Co-Cq)-alkylene-(Ce-Cr4)-aryl, -(C-Cyr-alkylene-(Cs-Cr5r
25 Het, -30-CH3 or -302CF3,
where some or all of the hydrogen atems in alleyl, allkylene or cycloalkyl may be
replaced by fluorine, or
R21 and R22 in the "N(R21-R22" and "N(R21)-C(0)-R22" fragments represent a 5-
1o $-membered ring which is formed together with the nitrogen atom "N" or the "N-

30 C(O}" group to form cyclic amipes, imides or lactams which contain up to 2 further



5pentasubstitutedindependentlybyhalogen, -(C1-C4)-alkyl,-(C3-C6)-cycloallcy1,01-1,-0-(C1-C6)-alkylor
-0-(03-C6)-cycloalkyl, -((4-C15)-Het where Het is unsubstituted or mono-, di-,terra- or pentasubstituted
independentlybyhalogen,-(C1-C4)-alkyl, 10-(C3-C6)-cycloalkyl, OH, -0-(Ci-C6)-alkyl or
-0-(C3-C6)-cycloallcyl or -0-(C3-C6)-cycloalkyl, where some or all of the hydrogen atoms in alkyl,
aikylene or cycloalkyl may be replaced by fluorinegwith the proviso that at least one R5, R6, R7, R8 or
R9 is not a hydrogen atom, or 15R5 and R6, R6 and R7, R7 and R8 or R8 and R9, together with the
ring atoms to ey refreh bonded-Jornt &8 ® laikmemberathsingnwheredher ringeeonsists only of
carbon atoms or 1, 2 or.3 of these atoms are replaced by nitrogen, oxygen esulfueatoms, where the
ring is unsubstitutedoérg?%%%gé% %df%‘%%‘%‘é?ﬁu%ea indlep'iésjruadBeg(n’tlyt(/r 6?/ 0{-:(%01%2)-alkyl,; C§-C6')-cyclo
alkyl,OH,-0-(Ci-C6)-alpyiBri O-CECe)-cydholiky Whgterme orié of il WERETRIefS deH%atoms in the 5- to
8- membered ring formed, and:in alkyl or cysloalkyl, may Be senlacad by fluoripe:.d2 2and R22 are
each independently a hydrogen atom, -(C1 -C6)-alkyl, -(C3-C6)-cycloalicyl, -(Co-C4)-alkylene-(C6-C
-14)-aryl, -((:O-O4)-a|f%’§ﬂ8’r’1ee-(c4-015)- 25Het, -307C1-13 or -302CF3, where some or all of the
hydrogen atoms in alkyl, alkylene or cycloalkyl may be replaced by fluorine, or  R21 and R22 in the
"N(R21)-R22" and "N{ R2inG{Q)-R23rfiagmenisee presant ar5: sbeBimembered ring which is formed
together with the nitr en aiom"N" or the "N300(0)" group to form cyclic amines, imicies or lactams
which contain up to 2 further 146 heteroatorns from the group of N, 0 and 3, where the ring is
unsubstituted or mond-Gt* ARSTSY it e iF ePERUENH by 401-C41-alkyl, -(C3-C6)-cycloalkyl, OH,
-0-(C1- 10 Q1 is a  hydrogen  atom, -{(Ci-Celalkyl,  «(Cy-Cejreycioalkyl,

ACe-Coi-alkylene-C(O-0-R11, (Co-Caj-alicylene-C{O)-NRT 1)-R 12,

~{Co-Cy)-alkylene-C(ORR1L, -OH, “O{Cy-Celraliyl - or

-0-(C5-Cg)-cycloaliyl, where alkyl and cycloalkyl are each unsubstitated or monc-,

di- or trisubstituted independentty by ~(Cy-Cy)-atkyl,

15 H{Cy-Co)-cyeioalkyl, OH, -0-(Cy-Cgl-alkyl or ~O-{C;-Cgj-cycloalkcyl, where some or

all of the hydrogen atoms in alkyl or cycloaliyl may be replaced by fluorine,

Q2 and Q3 are the same or different and are each independently a hydrogen atom, -

{C1-Cg)-alkyl or (C3-Cg)-cycloalkyl, where some or all of the hyvdrogen atoms in

allevl or eycloalky! may be replaced by fluorine,

20 R1, R2, R3 and R4 are the same or different and are each independently a hydrogen
-~ atom, +C3-Cegralkyl, «C3-Cg)-cyeloalil, O-(C-Cg ey,
-0-(C3-Cg-cycloalkyl, ~(Cg-Cy)-alicylene-C(O)-N{R11)-R12,

{Co-Ca-alicyiene-C(O}-O-R11, Co-Cyralkylene-N(R11)-C(O)-0-R12, (Co-Ca)-
alkylene-C(O}R11, -(Cp-Cq-alkylene-NRI1)-R1Z, ~(Co-Cqlaliylene-NRI1)-

25 C(OWR12, Thalogen, OH, -CN, -NOj, -805CH3, -Si+{Cyi-Cg-alkyl]s,
-(C1-Cgi-alkylene-0-(Cy ~Cgy-alioyl, -0-{C1-Cg)-alkylene-0-(Cq-Cg)-alkyl,
-0-(Cp-Cqp-alkytene{Cg-Cy4)-aryl, 0 C1-Cy)-alkylene-(Ca-Cal-cycloalkyl,

{C4-Cy 5)-Het or -0-(C1-Cg-alkylene-0-(C1-Ceg)-alkylene-0-C1-Cgj-alkyl,
where alkyl, alkylene and cycloalkyl are each ymsubstitrted or mono-, di- or
30 wrisubstituted independently by -(Ci-Cqy-aliyl, -(C3-Cgleycioalkyl, OH, -0-(Cq-



C6)-alicyl or -04C3-C6)-cycloalkyl, where some or all of the hydrogen atoms in the 5-to
8-membered ring formed, and in alkyl or cycloalk-yl, may be replaced by 5fluorine. 3.A compound of
the formula I as claimed in claim 1 or 2, wherein Xis C-R1 or N, A" is an anion of an organic or
inorganic acid. 10Q1lisahydrogenatom,-(C1-06)-alkyl,-(03-06)-cycloatcyl,
4.0u-C4)-alkylene-0(0)-0-R11,-(C0-04)-alkylene-@{0)-N(RI1)-R12, -(00-C1)-alkylene-C(0)-R11, -OH,
-0401-051-alkyl or -0-(C3-06)-cycloalkyl, where alkyl and cycloalkyl are each unsubstituted or mono-,
di- or trisubstituted ingependeatiiChyie46:3:#3)-cycloalicyl, OH, -0-(Ci-C6)-alkyl or
-O-(O3-Qt)-cyc|oal|cyl \é\éhs%ree sgg)rﬁleo?rthaell 0 toh%nhéégrggg&%gm@i&@l&ygmog}@%yggnay be replaced
by fluorine, Q2 and J%aré the same or §i¥ erént and are each independently a hydrogen atom, -
(01-C6)-alkyl or -(0,30&5cycigams/|, where some or all of the hydrogen atoms in alkyl or cycloalkyl
may be replaced by #hotine9i) Ri:, :RZsRBeahd R4%Gre Heisamagiodiffeiantrand are each

independeptly a hydragen;atam 40 kCH kallvl r(CR:G6)-Gyel anlkyk A 1o0g)salay are

-0-(C3-06)-cycloalky1,-(00-C4)-alkylene-0(0)-N(R11)-R12, 400-C4)- 2 -0(0)-0-R1 1, .
-(C0-04)-aLkyl ene-NtRI R‘j%?%)%%ﬁf‘zﬁ?ég% ¢ a%%”&lﬁ%—%?‘%%ﬁ%%%%ﬂg% ngene-N (Rl 1)-R12,
-(00-C4)-alkyl ene-N{R13}-5FSCATHRISCHABY BTN, -3026H S, teranydro-3-5-0xa-
-(C1-06)-alkylene-0404 30 -pitathOe(EdrO6 atkylene0: (C3-Obpedioyhe-5,8-dioxa-1,2.38.4-
e bl e e
-0-(C1-06)-alkylene-O-(C1-C6)-alkylene-0-(C1-C6)- ‘ e alkyl., alkylene and cycloalky
are each Jﬂsubstitut&v‘ffgﬁpﬂﬁgﬁl‘ﬁ%@%ﬁ@ %Otrisub%’t%tf‘t%%tﬁsﬁn grpoésr%%%ﬂ[] %%X(é%%%w
-(C3-06)-cycloalkyl, @fql’op@m@fﬂnap}_ﬁwlene; 2.3.6,7,8.9-hexahydro-1,2,3a,4,6,9-hexdazacyclopentala)-

naphthalene; 2,3-dihydro-5,7-dioxa-1,2.3a,4-tetraaza-s-indacene; 2,6,7.8-tetraliydro-

3H-cvclopentafe]{1,2,4]rlazolof4,3-b]piridazine; 2,7,8,9-tetrahydro-3H-
cyctopenta[d}[1.2,4}riazolo[4,3-b]pyridazine and 2,3,62,%atetrahydro-
15 [1,3]dioxolo[4,5-d]{1.2,4Jmiazolof4,3-b]pyridazine, where the ring is unsubstituted or

mono- or disubstituted indspendently by ~(C1-Cyl-alkyi, -(Cy-Cg)-evcloalkyl, OH,
-0-(C1-Cgj-alicyl or -0-{C3-Cg)-cycloalkyl, where some or ail of the hydrogen atoms
in the 5- to S-memberad ring formed, and in alky! or eycloalikyl, may be replaced by

fluorine,
20 Ril and RI1Z are each mdependently a hydrogen atom, -{Cq1-Cgralkyl,
-(C3-Cg-cycloallcyl, -(Cp-Cyg)-alkyiene-(Cg-Cg)-aryl,

(C-Cg-alicylene-(C4-Cy 5)-Het, -SO2CHz or -SO2CF3,
where some or all of the hydrogen atoms in alkyl, alkylene or cycivalkyl may be
replaced by fluorine, or '

25 R11 and R12 in the "N{R11}-RI2" and "N(R11}-C{O)-R12" fragments represent 2 5-
to §-membered ring, selected from the group of azetidinyl, pyrrokidinyl, piperidinyl,
piperazinyl, azepinyl, morpholinyl, thiomorpholinyl,  pyrrolidine-2.5-dionyl,
piperidine-2,6-dionyl, piperazine-2,6-dionyl, morpholine-3,5-dionyl, pyrrolidin-2-
onyl, piperidin-2-onyl, piperazin-2-onyl and morpholin-3-onyl, where the rng is

30 umsubstituted or mono- or disubstituted independently by -{Cy-Cq)-alkyl, «(C3-Cg)-
cycloalkyl, OH, -O-(C1-Cgj-alkyl or -0-(C3-Cg)-cycioalkyl, where some or all of the



C6)-alkyl or -0-((3-C6)-cycloalicyl, where some or all of the hydrogen atoms in alkvl, alkylene or
cycloalk-yl may be replaced by fluorine, with the proviso that at least one RI, R2, R3 or R4 is not a
hydrogen atom or 5 R1 and R2, R2 and R.3 or R3 and R4, together with the ring atoms to which they
are each bonded, form a ring selected from the droop of
2,3,5,6,7,8-hercahydrol,2,3a,4,5,8-hexaaza-cydi$hentdbjnaphthalene;
2,6,7,8-terrahydro-3H-5-oxal,2,3a,4,8-pentaaza-cyclopentaNnaplathalene;
2.3,6,7-tetrahydro-5;8giexadn? Bané s tetraazabeyd ipcitafl/iap by il aesyple eyl may
2.6, Bermahydio S 13 S & peniaazsteloneal apbnlan,

1 O, 1,07 - o - 1 Q7 o d d ﬂ"
215167 8.0 noxahyh- L 3n Ko A TR T DR i R Byt
2,3-dihydro-5, 7-dioxXaxte2s8a, 4-tetinra-s-indatehalkyh -(C3-Ce)-cyeloalicyl, OH,
2,6,7,8-tet%ahydrousclopenta_E@dﬁ,2,4]triaz@q&<§,%5@.]@12()m§dazine; 2(78SctMeatiyre:3H-
cyclopenta[d]{1,2,4jtriazolo[4,3-b]pyridazineand2,3,6a,9a-tetrahyciro- Ro
15[1,3]clioxolo[4,5-dfi P jtriazolo[4, 3585y Adazine, Wh‘é?@“%'%lﬁﬁ‘@eﬁeffﬁgﬁ%ﬁ%&%e%zdr mono- or
disubstituted independeatly yRle@4palkyl, -(03-C6)-cycloaliad, OH, -0-(61-06)&lkyl or
-0-(C3-C6)-cycloalkyl, where some or all of the hydrogen atoms in the, 5: to 8-merribentd ring formed,
and in alkyl or cycloé(ﬁ@ﬁémﬁ‘ée?%(&)é%%% by fluorine, 20Rlln(§|q§igjl 5%E§lea((:$1}ir{1dep'endently a
hydrogen atom, 4Ci-@6)calikatk@aNE6) ayCIoRiRy |, -(CO-CAy-aikylehe{Ba a4 arykyt

_(CO-C4)-aIkerne-(C%gC}:é{S}a-ﬁiJ—glﬁg é%%O[égé%ﬁé%%ggjf@gwggﬁg@ome Qgi% ¢ Id@eampgen atoms in
may be repla y :

alkyl, alky?gne or cyéfo uorine, or 25RU and 1 in the "N(R11)-RI2" and
"N(RI I )-C(0)-R12" frgrighttrepréseht-aybalisiaaientbensd iig selected from the group of

azetidinyl, pyrrolidiny _ie ridinyl, g:lg%rqgi\xjk@% ayk thQJLWL,équjng[pholinyl,
pyrrolidine-23-dionyl,%Sﬁ)e%(flﬁ}ig-z,& io(}nyﬁ}pipérazgi{nwé-z@-dionyl, morpholthe-3,5-dionyl, pyrrolidin-2-

onyl, piperidin-2-onyisisetizin2likeemA apdl FAPHIRGIIAS SRy SHHSHE RS Png$e30thtibstituted or
mono- or disubstitutedsincapendaatideyiy Gl-04)-aluky | CIETE) cydheiitky OBHO-0-(€1-C6)-alkyl or

-0-(C3-C6)-cycloalkyl, where some or al %}‘teglee 48 hyd oms.in the 55 ta :mgmbered ring
formed, ar?]a in allcyl % 5&?@9?8}f$&%e Peplaaf:yltlec)l bugﬁh%gr%%ﬁézg& %l% r%%gé,ﬁrRZ R8 and R9 are the

same or different ancaremeativindependentipdaptydrdgenatom,-(CTC6)-alkyl,-(E252%58)-cycLoalkyl,OH,

(C1-Cq-atkyl, ~(C3-Cg)-cyeloalkyl, OH, -0~(C1-Cgalkyl or
_0-{C3-C)-cycloalkyl,
{Cs-C15)-Het where Het is unsubstituted or mono-, di-, tri-, tetra- or pentasubstituted

20 mdependentiy by halogen, - {Cy-Cyralkyl,
-(C3-Cgl-cyeloalkyl, OH, -0-(C 1-Cg)-alkyl or -0-(C3-Cg-cycloatkyl, or
-0-(C3-Cgl-eychoatkyl,
where some or all of fhe hydrogen atoms in alkyl, alkylene or.cycioalkyl may be
repiaced by fluorine, :

25 with the proviso that at least one RS, R6, R7. R§ or R9 is not & hydrogen atom, or
®5 and R6, R6 and R7, R7 and RS or R§ and R9, together with the ring atoms to
which they are each bonded, form a 5- to 8-membered ring selected from the group of
2,3-dihvdrobenzell,4}dioxin; 3 4-gilydre-2H-benzo{l 4loxazine; 1.2,3.4-
tetrahydroquinoxaline; benzo{1,3]dioxole; 3 4-dihvdro-28-benzo|1,4}thiazine and



5-CN,-NO2,-0-(C -C)-alkyl,-O-(C3-C6)-cycloalkyl,
-S0O,CH3,-802CF3,-(00-C4)-allcylene-(C0)-N(R21)-R22, -(C0-C4)-allrylene-C(0)-0-R21,halogen,-SF5,
-(C0-C4)-allcylene-C(0)-R21,-(C0-C4)-alkylene-N(R21)-R22, -(00-C4)-alkylene-N(R21)-C(0)-R22,-(C
-C6)-alkylene-O-(C1-C6)-alkyl, 10-(Cg-C6)-alkylene-O-(Ci
-C6)-alkylene-0-(C1-C6)-alkyl,-Si[-(C1-C4)-alky11¥8,
-(C0-C6)-alkyiene-0-(Cl-C4)-alkylene-(C3-C6)-cycloalicyl, _
-(C0-Co6)-alkylene-0(£ 05 )aticylena-tedul dxaryion, -(C4-C15)-Het, where alkyl, alkylene and

cycloalkyl are each %@ég%%i}i%(%g&gma%a iz grdisubstitied-indensndantyby:1(€4-C4)-alkyl,
-(C3-C6)-cycloallc,yl, OH. -O-(C1- 15C6)-alkyl, -(C6-C14)-aryl where aryl is unsubstituted or mono-,

di-, tri-, tetra- or pentdistib&ittitedirdepehddhtiyb{ihafogaiyl € 126g5-amRiyes3E 6)2&clo al -
kyl,OH,-(1)-(C1-C 6 ):alkylQlr s0a(GRxalrcxsiaaliul 5(GAGLasHatwhesetetis wasybstituted or
mono-, di-, tri-, tetea- or peptasub tgut%(aj equ)ir]dqe egdentlybyhalogen,-(Ci-C4)-aIkyI,
-(C3-C6)-cScloalltyl. DB @f—‘f’%}-é&y or 2 -%@?—C@-cycloalkyl or -0-(C3-C6)-cyc)oalkyl, where
some or all of the hy&tbgem afsths 4t afR§h, AMSTERSEY oyl SEISEThayBe répkiced By fluorine, 25with
R nd RE o R6 andLFL 3 OGeIher ATt the rng sioms 10 which they arc 6ach fanded, form a 5. 10
8-membered ring setéctéd AME Goup 62, 3-dihydroBenZo[1 4lclidxic; 2
3,4-dihydro-2H-benzefd:Aloxazing; :k3 BrdteteahysioauinopaligrivenzofdoBldioxeater
3'4'dihydr?g‘zH'benzr(%l;&gﬁéh'@ﬁ@%g@gr 149 2,3,4,5-tetrahydro -1H - benzo libl[1.4]diazepine,
R21 and R22 in the "N(R21)-R22" and "™N({R21)-C((}-R22" fragments represent a 5-
f0 §-membered ring selected from the group of azetidinyl, pyrrolidinyl, piperidinyl,
piperazinyl, azepinyl, morpholinyl, thiomorpholinyl, pyrrotidine-2.5-dionyl,
piperidine-2,6-dionyl, piperazine-2,6-dionyl morpholine-3,5-dionyl, pyrrolidin-2-
15 onyl, piperidin-2-onyt, piperazin-2-omyi and morpholin-3-onyl, where the ring is
unsubstituted or mono- or disubstituted independently by <(Cy-Cyg-alkyl, (C3-Cg)-
eycloalkyl, OH, -O-(C1-Cgl-allyl or ~O-(C3-Cgi-cycioalkyl, where some or all of the
hydrogen atoms in the 5- to 8-membered ring formed, and in alkyl or cycloalkyl, may
be replaced by flucrine,
20 4
4. A compound of the formula I as claimed in claims 1 10 3, wherein
XisC-RIor N,
A’ is an anjon of an organic or inorganic acid,
gt is a hydrogen atom, -{C1-Csialkyl, -{Cs-Ce3-cyctoalkyl,
25 {Co-Caj-alkylene-C{O}R0O-R11L, ACp-Cal-alkylene-CIOW-NR1L-RIZ,
~(Cp-Carallylene-C(OVR1L, - -0, O C-Cipalicyl or
O=(C-Cereveioatiyl, where alkyl and cycioalkyl are each unsubstituted or mono-,
di- or risubstituted independently by ~{(CqCyp-allcyl,
«(Ca-Cy)-cycloalkyl, OH, ~O-(Ci-Ce)-alky! or ~(-{C5-Cecycionlicyl, where some or
30 all of the hydrogen atoms in alkyl or cycloalky! may be replaced by fluorine.

Q2 and Q3 are the same or different and are each independently a hydrogen atom,



where the ring is unsubstituted or mono- or disubstittned independently by 40.1-04)- alkyl,
403-06)-cycloalicyl, OH, -0401-C61-alkyl or -04C3-05)-cycloalkyl, where some or all of the
hydrogen atoms in the 5- to 8-membered ring formed, and in alkyl 50r cycloalkyl, may be replaced by
fluorine. Rh I and 1222 are each independently a hydrogen atom, 4C1-06)-alkyl.
4C3-C6)-CyC10alkyl.,400-04-allcylene-(C6-C14)38ryl, -(C0-04)-alkylene -(04-C15)-H
et,-3020H30r-3070F3, where some or all of the hydrogen atoms in alkyl, alkylene or cycloalkyl
may be 10replaced by flugaing, or-R2CangdRIR N therd NRS )R 22 tand MER2AIG(0)-R22" fragments
represent a 5- to 8- ggpg}eckggﬂ%gﬁglgg%&g%mg@up of azetidinyl, pyrrolidinyl, piperidinyl,
morpholin

piperazinyl, azepiny oli thiomorpholinyl, pyrrolidine-2 5-dionyl, piperidine-2 6-dionyl,
piperazine-24-dionyEk]m%%p%%FI’F‘%I-%,@:)'?cglg‘]cﬁr?j%,n ep%é)%%ﬁf? igce)neiﬁ? E%eg%&%g%gr% , ggléerazin-z-onyl and
morpholin-3-onyl, where the rir§ i urbstitutedPoCmbsicilst disubstittited o ently by

401-C4-alkyl, 403-Cg)- g@[@@lﬁéﬂe;@(@kgﬁyﬂkxl or -@(C3raphexcioaskylrwhere.spime or all of the
hydrogen atoms in the%- 0 8-membered ring formed, and in alkyl or(%cloalkyl,im}a% be replaced by
N iS

fluorine. 20 4.A compbord sHRRTORUIAT QS Lriired H CIAS P56 3 R hatefn Rl or .N, Al is an

anitzn of ar; organic ofJRoreRNIGAGIdoQisaRyaIgyenatopT 4GR-G6)-cyshalierk! or -(Cs-
25-(Co-C4)-alkylene-C(0)-0411,4C0-C4)-alkylene-C(0)-N(R11)-R12, 4CA-C4)-alicylene-C(0)-R11,
-OH, -0401-C61-alkyi 6 54 &R LIS Wffg’gﬂ%%aﬂ)fgﬁé a?%oa %:rijf}:%él%ﬁpa&é” ()eaz'acthg%ﬁ’substituted or
mono-, di- Or trisubstituteaiinseperdenttynbly berzothie@8:05) teyoibaikylnO He@4@84: 8 6)-alkyl or

-0403-05%-83/0'0&'ky'byﬁ%&ggm@e%mg@f thehydagenalons inak-yhersyaloakkyl may be
replaced by fluorine. Q2 and Q3 are tgle same or piﬁereq.t apd4 re e%fhﬂinde erg}g{%gl,y a hydrogen
atom, 150 -(C1-C6)-RIRGSH-(CRUBY oy BRIV i e 56 e oF 4l of the hydrogen atoms in alkyl or
Cyc'oa'ky' may be repim;ebﬁ@lﬂuopiﬁ@‘?aﬁyl, chmmenyl, cmnoimyi, &ecahyqumnolmyl,

dibenzofuranyl, dibenzothiophenyl, dibydrofuran[Z,3-bitetrahydrofuranyl,
dihydrofuranyl, dioxolyl, dioxanyl, 2H, 6H-1,52-dithiazinyl, furanyl, furazanyl,
15 imidazolidinyl, imidazolinyl, imidazolyl, 1H-indazolyl, indolinyl, mdolizingi, indolyl,
3H-indolvl, isobenzofuranyl, isoguinolinyl, isochromanyl, isoindazolyl, isoindolinyl,
isoindotyl, isothiazolidinyl, 2-isothiszolinyl, isothiazolyl, isoxazolyl isoxazokdinyl,
J-isoxazolingl, morpholinyl, naphthyrdinyl, octahydroisoguinoimyl, 123
oxadiazolyl, 1,24-oxadiazolyl, 1,2,5-ozadiazolyl, 1,3 4-oxadizzolyl, oxazolidinyl,
20 oxazolyl, oxothiclanyl, phenantbridiny!, phenanthrolinyl, phenazinyl. phepothiazinyl,
phenoxathiinyl, phenoxazinyl, phthalazinyl, piperazinyl, piperidinyl, pteridinyl,
purynyl, pyranyl, pyrazinyl, pyroazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl
pyridooxazolyl, pyridoimidazolyl, pyridothiazoiyl, pyridothiophenyl,  pyridyl.
syrimidioyl, pymolidinyl, pyrroinyl, 2H-pyrrolyl, pyrrolyl, tetrahydrofiranyl,
25 tetrahydroisoquinolinyl,  tetrahydroguinolingl, tetrabydropyriding,  6H-1,2,5-
thiadiazinyl, 1.2,3-thiadiazolyl, 1.2.4-thiadiazolyl, 1,2, 5-thiadiazolyl, 1.3.4-
thiadiazolyl,  thianthrenyl,  thisgolidinyl, thiazolinyl, thiazelyl,  thienyl
thienoimidazolyl, thiencoxazolyl, thienopyrrol, thienopyridin, thienothiazolyl,
thienothiophenyl, thiemorpholinyl, triazinyl, 1,2,3-triazolyl, 1.2 4-triezotyl, 12,5
30 wiazolyl, 1.3,4-riazoly! and xanthenyl,
where alkyiene is unsubstitited or monosubstituted by (C1-Cg)-alkyl or «(C3-Cg)r



RI, R2, R3 and R4 are the same or different and are each dependently a hydrogen
atom,-(C1-0,4)-alicyl"-0-(C3-C6)-cycloalk-yi,
5-(C0-C4)-alicylene-C(0)-N(R11)-R12,-(C0-04)-allcylene-C(0)-0-R11,
-(C0-04)-alkylene-N(R11)-C(0)-0-R12, -(C0-C4)-alkylene-N1R 1 I I-R12, chlorine,
-04C1-C6)-alkylene-0-(Ci-0-(C0O-C4)-alkylene4G&tC14)-aryl or -(04- C15)-Het where Het is selected
from th- group of acridinyl, azepinyl, azetidinyl, benzimidozotyl, benzofuranyl, benzothiofuranyL,
benzothiophenyl, beRzexazolytcd henzotiazabdkhanzotiaralut bepgisexazdyditenzisothiazolyl,
carbaquyl, 4a.9.- caﬁ?fiz%lﬁlmca%gt{):z%l QXQEGEL#&%%W&&QAWA@{L~F}~§_1I5@é§'-9&g'%my" quinoxalinyt,
quinuclidinyl, chromanyf,nc romenyl, cinho Inyt, decahydroquinolinyl
dibenzofuranyl,dibeRZoRfiopheRy sl retutinsims dbitbieprjdrs| uFarkgt: diMyarefitingt, dioxolyl,
dioxanyi, 2H, 61-1-1;x2withizinvic furiyfurer anylch SCgpidazolisinyl. itridaizalirbfls.irnidazolyl,

1H-indazolyt, indolinyi, indolizinyl, indolyt, 3R-indolyl, isobenzofyranyl, isoguinolinyl,.isochromanyl,

isoindazolyl, isoindolﬁ?]?@@?ﬁ‘&%ﬁﬁ%%%%%@lié?%@ﬁléﬁ?sgfhié@&%% ,%@ﬁ?ﬁﬁza%g%o azoty!"

isoxazolidinyl, 2-isoxazolinyt;mmarphgliadinaghtiyddirmikybotabydraisbebrholinyf;013)3- oxadiazolyl,

1.2,4-oxadiazolyl, 1, 5z0%@;9&%&%&3@%@%&99%o'_k@iﬁnxgﬁ@@g@z@@@m@g@thiolanyl,
iy 5 ;

phenanthridinyl, pheeh nthroli enazin nothiazinyl, phenoxathiinyt, phenoxazinyl,
phthalazinyl, piperaziryknpiardinysptericiinyl, purynyt, pyranyl, pyrazinyl, pyroazolidinyi, pyrazolinyl,
- pyrazolyl, pyridazinyl,pyridooyazotyl, pypidoimidazalykapyridgthiazglyl, fysigathiopliepyl, pyridyl;
pyrimidinyl, pyrrolidinyl, pyrrolinyl, 21-1-pyrrolyl, pyrrolyl" tetrahydrofarany1,
25tetrahyaFbisoquincé‘rﬁ‘gf)ﬂéﬁ%ﬁﬁdroquinolinyl,retrahydropyridinyl,6H-1,2,5-
thiadiazinyL,1,2,3-thiagiazolyt kA rd: thiadiazo B4, RR2 BHRadi&2aybi : B drodin @diazo lyt,thianthrenyl, thi

azo it dinyl,thiazolinykthiazed vidhienyl, ihieneimidazelyts thieanoxazelilsthisaapyiral, thienopyridin,
thienothiazolyl, thienothiophenyl, thiomarpholinyl, trigziny},.1 2 -triazolyl, 1,2.4-triazolyl, 1,2,5-
9?&8, ormya %oLuYe} g, Whers er%g 01? un%arllaé gﬁzﬁstitute d by

30triazolyl, 1,:—’>,4-tria¥"(lill§)iL SRR , Where a[ﬂgﬁene IS Utisubstitute
-(C1404)-alkyl or 15% sysiodiR§isrsotheeralksf the hydrogen atoms in aLkylene are replaced by

fluorine, RIL and R1% are gagh independently.a hydiggenatom or -(Gd-66)-alkyh RS:R6, R7, R8 and
R9 are the same or different nP are each independently a hydrogen atom, -(C1-05)-alkyl, OH,
-0-(01-C8)-alkyl, chldﬁ%’é?@f%ﬂ%me, _SF5. 5-(C0-04)-alkylene-N(R21)-R22, -(04-C15)-Het,
-(00-C4)-alkylene-N(P,21)-C(0)- :

= A compound of the formula I as claimed in claims 1 to 4, wherein the compound of
the formulz 1 is selected from the grouwp of 1-{2-[3-acetylamino-3-

20 (pentafluorosulfanyl)phenyl}-2-oxoethyl}-3-amino-6-ethoxy-[1.2 4lwiazolof4.3-
blpyridazin-1-ium trifluoroacetate, 3-amino-1-{2-(3,5-di-tert-butyl-4-hydroxyphenyl}-
2-oxoethyl]-6-trifluoromethyl-[1.2.4iriazolo[4,3 -a] pyridin-1-lum, 3-amino-1-{2-(3.5-
di-tert-butyt-4-hydroxyphenyl}-2-oxosthyl}{ 1.2,4]iriazolo{4,3-apyridin-1-tum,
3-amine-1-[2-(3-tert-butyl-4-methoxy-5-merpholin-4-yiphenyl)-2-oxoethyl}-6-

25 wrifluoromethyi-[ 1,2, 4]triazoko[4,3~a}pyridin-i -um, 3-amino-1-{2-{3-tert-butyl-4-
mcthoxy—S—morphoiiﬁ»ér—ylphenyi)mz-exoethyl}—S-methyi-'?—triﬂuoromemyl-
11.2,4]tdazolof 4, 3-ajpyridin-1 -ium, 3-amino-5-chloro-1-{2-1 3-mnethylamino-5-
(pentafluorosulfanyl)phenyll-2-oxoethyl}-[1,2.4|xiazolol4, 3-a]pyridin- 1 -um, 3-
amino-7-ethoxy-6-ethoxyearbonyl-1-{2-3-methylamino-5-

30 {pentafiuorosulfanylyphenyil-2-oxoethyl}-[1,2,4]triazolol4, 3-alpyridin-1 -hum,
3-amine-1-[2-(3-tert-butyl-4-methoxy-5-morpholin-4-yiphenylj-2-oxoethyl}-7-



R22"-CF3-(Cp-C6)-alkylene-0-(Ci-C6)-alicylene-0-(Ci-C6)-alkyl,-(Cp-05)-
alkylene-O4C1-C4)-aLkylene-(C3-05)-cycloalkyl or -(Co-C6)-alkylene-0-(Cp-05)-
allcylene-(C6-C14)-971, wherealkyleneisunsubstimtedormonosubstitutedby 10-0-(C1-C6)-alkyl, with
the proviso that at least one RS, R6. R7, R8 or R9 is not a hydrogen atom, R5 and R6, R6 and R7, R7
and R8 or R8 and RS, together with the ring atofi#€ to which they are each bonded, form a morpholine
ring, where the ring is onsubstituted or monosubstituted by -(C1-C4)-alkyl, 15R21 and R22 are each
independently a hydragers atyar-¢6y1-Ca ) atlepbi G4s-cprmigiouhdhef thedommutidaeelaimed in claims 1
to 4, wherein the cogpound of -@-ﬂ%ﬁh‘él&%&%‘ﬁ?&e&é%}m%ﬁ%&iﬂkﬁ%&n@?ﬁty|amin0-5-

20(pentafluorosulfan henyli-2-oxoethyl }-3-amine-6-ethoxy-[1,2,4]tri 0[4,3- blpyridazin-1 -inn
trifluoroacetate, 3-ar‘r¥ﬁé§‘i‘3§’§€§f§’ﬂ]ﬁ¥éﬁ%{]{ﬁm-hyd’rbaimy%%)éﬁ%sq'i'](g"a’zsg I"Feﬁgbuglﬂ
2-oxoethyll-6-trifluorriretbriie > Aptiasio] 42 ipratdint PluFasn-1 -un,  3-amino-1-[2-(3-
3-amino-142-(3,Sdi-er-hutyl Hehysroxyphenyle-maxoattytidA dleiazole4, 3-a]pyridin-I-ium, 3-amino-|
-[2-(3-tert-buty1-4- -5+ QHQ;H -4-ylpheny1)-2- th34 365 butyl-d-methoxy-5-
25trif|uoromethy1-{1m,ﬁ2t?4 %raf%ﬁf%g[4;3-a£]£r§/}}i{d%¢ium%-%?n%%}(?— 4623-£3[-t§r§.-b uglen-ﬁ; methoxy-5-m retie’
in-4-ylpheny1)-2-ox SRRy ARA HRE Y- R GFSRTGRIRASY L1 4 #fimazolol.5-Dlpyndazmn-2-
[1,2,4)triazoio[4,3-alpyridid-deiine: Biaffine- 8o Hore b g ipambeiiyiimpheg-2-oxoethyl]-6-
ipentalluorosulfanyl) ghgpylis2 :0xegthid Adiddhsiazoield . 3:akpyadiadeity ;B-(4-methoxy-

Ao Oy O e SRR s 1l Rl IMAR AR5 A0PETafkoIR A iy Hphenyll-2-oxo
ﬁ, - Pyrl [

ethyl } -[1,2,4)triazolo [4,3-e ‘ , . ; o
3-amino-1-[2-(3-tert-BUtAERAEh ok B-FB SR AL R T S s 1L 705 33
ethoxy-6-ethoxycarbeniyh-s2d{d-fiazéloptBATpyhainiaEinii ivg-afmimect 4 22(3-feHbutyl4-
Futy1;4-metlb?xy-5-]FQQE%QQJs%mmmax@z%@meiwﬂyﬂ=@@6¥é¥cﬁmﬁﬁemymambmw3-
1,2,4)triazolo[4,3-a]pyridin-1 3-amino-6-¢ z142-(3 5-dj-tert-huty1-4- .. .
hyd roxyphenyl)-2-o%vevfllﬂl%ﬁ%f?4ﬁfflg}z% r:)1[ %%Jpé‘r%v %E?{%ﬁré ,‘\A?I;]?Zlﬂrﬁrﬁlrll%%l?f}hcnyn )

15 oxoethyl]-6-cyclobutoxy-{ 1,2.4]riazolo[4,3-blpyridazin-1-um, 3-ammo-1-2-(3-€ri-

putyl-4-methoxy-35-morpbolin-4-ylphenyl}-2-oxoethyl}-6-phenoxy-
(1,2 4)triazoto[4,3 -b]iom'dazizz—l -lum, 3-amino-6-benzyloxy-1-[2-(3-tert-butyl-4-
methoxy-S-morpholin-4-yiphenyl}-2-oxoethyl]-{ 1 2. 4)iriazolol4,3-blpyridazip-1-ium,
3-amino-1-[2-{3-tert-butyl-4-methoxy-3-morpholin-4-ylphenyl -2 -cx oethyl}-6-(1 -

20 ethytpropoxy)-{ 1,2 4lmiazolof4,3-bjpyridazin-1 -fum,  3-amino-} -[2-(3-tert-butyt-4-
methoxy-3-morpholin-4-yiphenyl}-2-oxoethyl}-6-cyclohexyloxy-[1 24 riazolo-
i4 3 -blpyridazin-1-ium, 3-amine- 1 -[2-{3-tert-butyl-4-methoxy-5-morpholin-4-yl-
phenyl)-2-oxoethyl}-6-(2.2,2iftuoroethoxy)-{1.2 Altriazoiol4,3-blpyridazin-1-iam,
3-amino-1-[2-(3-tert-butyl-4-methoxy-5-morpholin-4-yipheny! j-2-oxoethyl]-6-

25 eyclopropyimethoxy-{ 1.2 4)triazolo[4,3-b]pyridazin. 1 -lum, 3-amino-1-{2-(3-teri-
butyl<4-methoxy-5-morpholin-4-yiphenyl}-2-ox oethyl}-6-ethoxy-
[1.2 4firiazolol4,3-blpyridazin-1-ium,  3-amino-6-(1-ethyipropoxy)-i-{ 2-[3-methyi-
arnino-5-(pentafivorosulianyljphenyl]-2-oxoethyl }-{1 2.4 trinzolof4,3-bjpyridazin-1-
jum, 3-amino-6-(1-ethylpropoxy)-1-{2-[3-methoxy-3-(pentafluorosulfanyl jphenyl}-2-

30 oxoethyl}-[1,2,4lwiazolol4,3-b]pyridazin-] -um, 3-amino-1-[2-(3-tert-butyl. 5-
ethoxymethylphenyl)-Z-oxoethyl}-6-(1-ethylpropoxy)-[1 2 A riazoloi4, 3-bipyridazin-
Teum,  3-amino-1-[2-(3-tert-butyi-3-cyclopropyimethoxymethylphenyh)-2-oxoethyl}-



5ft-buty1-4-methoxy-5-morphoiin-4-ylpheny11-2-oxoethyll-6-ethoxy-
[1,2,4)triazo10[4,3-b1pyridazin-1-iurn,3-amino-142-(3-tert-buty1-4-methoxy-5-
morpholin-4-ylpheny1)-2-oxoethyl]-6-isopropoxy- [1 ,2,41triazolo[4,3-bipyridazin-lium,
3-amino-142-(3-tert-buty1-4-methoxy-5-morphol in-4-ylpheny1)-2-oxoetby11-6-
methoxy-[1.2,4]triaz010 [4,3-b]pyridazin- 1 -ium,8%amino-6-ethoxy-142-(4-methoxy-
103-morpholin-4-y1-5-trifluoromethylpheny1)-2-oxoethyl]-[1,2,4-Ima. zolof4,3-N- pyridazin-1-itun, 1-
{243-acerylaro ino-(pentafrerores{ilfatiyiiptieny lrridsiethis drimoct-Ebigdai41triazolo
4.3 blpyridazin 1 e drpiopiest d2:(iast tnuledurosshonysapaiminplipyiaaany1)-2-oxoethy|

j-6-cyclopentyloxy-1 2 4]t |azolo - blpyr et om0ty TG
3-araino-142-(3-tert-bliry1 me’fﬂo 2 [r%%ér'p %gil'?rrllb1 Gy% BhanyT5es P eoyl)-2-oxoethyl-

150x0ethy11-6- cycléb%@”?f’?}iiﬁ'ﬁ%ﬂﬁaﬁb[ﬁ SOpVREEARE: AR A ae T AN s ert-
buty1-4-mathoxy-5-mesphalitkdsitphsayi)=BadkeEtayllsephenbxs]razolo-
[1, 2h4]n'aEO|0[4 ?;1 b|| /s i&‘;:z?ﬁ'll)ﬂm& @%ﬁ@ﬁr@@%bﬂ%ﬁsﬂ&tﬁfﬁ;ﬁ%&m}dﬂoemg 6-(1-
methoxy-5-morpholi -2-0xoethy. tri azolo | )
3-arnino-142-(3- terr%(@f %’Xﬁg % m’l‘%’(“ 4 Tl‘hen 1% o>c<l§e %§ ik E!)L% 1
20ethylpropoxy)41,2% tr@%@é{é@@ﬂ‘ﬁ%@’&%ﬁwﬁrﬁ%e%h% %’Lﬁ?’“{%’% ?Wﬁzm
methoxy-5-morpholimd:yiphanryl)-2-oxestuyi-6xeysiehexyioxy-flo@ i Hidzothyipropoxy)-
[4,3-bbyridazin-1- |Ur?g% %EHLQS%%I [?B %@5&1}?@%&4 meﬁ%ﬁﬁo&fﬂgﬁﬁg@ii&ﬁﬁy%mopmpy‘—
phenyl)-2- oxoethyll 2.2,2-ri uoroetho ) L v4 tgl%}z%ge%;‘l -1- |Cym 3 amino-1-
[2-(3-tert-buty1-4-m&tRBR BT SRSHHH % 3 “6- cyc methoxyg 1
.2,4)triazolo[4.3-b} pyirida Arsihgm; @-anﬂﬁ@%’l“m@%ﬁl“éﬁﬂw yphenyl)- Z'UXO“}W“ - 'emyl'
4-methoxy-5- morphqjiﬂpélxygmhgmyﬂz)zao@a@mmyﬁamﬁ-eth@xy{anﬁnd-]Ir[az@m[ﬁy&b]p;m@alen 1-ium,
g -5 amino-6- (1*eth!ﬂpr98%>a¥}h;;ha{%¢% msiA ﬂy%@'@&@%@?ﬂ@@é&i@ﬂ%@h}%ﬂ%@ -oxoethy1141.2,41r

riazolo[4.3-b]pyridazin-I-iufm, 3-amino-6-(1-ethylpro ooeth bl 1-
¢ {243-methbxy-5- (Peh’iﬁ‘fluo?&é‘ﬁiﬁ%ﬁﬁjﬁh%ﬁy?ﬁ’é—bﬁ’%%etﬁ e thoxyphenyh) 2-oxoetull-6-(1
-[1,2,4)triazolo[4,3-bjssrivtariny H Al aniein G- 1w tazteritibigy 1:gmino-6-butoxy-1-[2-(3-tert-
ethoxymethylpheny1%&@(%&&%%%&%%]31@69%411&4)%@!{@[Alﬂph}maﬂdaxm 1-ium,

3-amino-142-(3-tert-Quty1-5; h -4: Lk)-153
6-(1- ethylpropoxy)4 éﬁtn%&lgﬁ 2%3%%%%3&5%%%% i G!té?i _Jt but Iél f’ -di
yr| Zi

ethoxypheny1}-2- oxdehs LiEcReR Wy, 41trrém’fn°[21 A |u
3-amino-122-(3-tert-iltyd2B-riswytiiprepyd mctisssipiefry 1 e ey 11-6- (
-ethylpropoxy)41,2,4tragedeid3-biRyidazintd, -ium, Bsamino{1-2«3temt-burytiesy-5-
propoxymethylphenyl ) 2;0%0ethyl 1-6- r i k}gﬁw&gg;m-l ium
3-al-nino-142-(3-teri- _9L 5- e{ﬁ% ghge%}%l - Hci)(%%% lide ?]H%mff éi 5 ——
ethylpropoxy)41,2 4)%0@?@@%}'%@1’%3“? 'ﬁrﬁe%c ﬁ%o’é’h& o) el
[2-(3-methoxy-5-triflupiriitiyd fha itk ety éfair;zlz@mfmruazoffcﬁlfnﬂ%]%ﬁafmy tjam.
3-amino-142-(3-tert-hutyls5-methaxyphonyd)R-oxaethyli-dniyatinyipepox y)-

10[1.2,4]triazol44,3-b]pyridazi i1lins3- gslmlrg}o1 5_% rbutyl-R-cvclopro 1) 2-ox0-
methoxyphenyl)-2- o>§g§é{t”f§I £ 11 ethy3 Ipropoxy 4f ﬁ\]ul\#zoeo 31% bl pyrl%sﬂez?%-%- 7
sthyl}-6- (l-f:ﬁwlpmpoxy) -[1,2,41tazol 0f4 ﬁ—b}py‘rmmn— -une, -[2-(3-

bromo-5-methoxyphenyl)-2-oxoethyl}-6-( 1 -etbylpropoxy)-{ 1.2 4}triazolo-
74.3-blpyridazin-1-inm,  3-amino-6-(1-ethyipropoxy)-1-{2-(3-isopropylk- S-methoxy-
30 phenyl)-2-oxosthyl}-{1,2.4]triazoloi4,3-blpyridazin-1 -ivm, 3-araino-1-{2-{3-
syclohexylmethoxy-S-methoxyphenyl}-2-oxoethyl]-6-( 1 -ethylpropoxy)-
[1,2.4mazolol4. 3-blpyridazin-1-fam, 3-amino-1-{2-[3-(3 ,BTdimathylbutoxy}—S-



ium, 3-arnino-142-(3-tert-butyl-S-cyclobutylmethoxypheny1)-2-oxoethy1i-6-(1-ethy1-
propoxy)41.2,41triazolo[4,3-b]pyridazin- 13-amino-142-(3-benzyloxymethy1-5- tert-butylph
enyl)-2-oxoetb y1]-6-(1-ethylpropox y)- [1,2.4]tri azolo [4.3-Npyri dazin-1- 15ium,3-ammo- | -[2-(3-cyc
lohexylmethoxy-4,5-dimethoxypheny1)-2-oxo eth&l-G-(l- ethylpropoxy)11.2,4}triazol o
[4,3-blpyridazin-I-i um,
3-amino-6-butoxy-142-(3-tertbuty1-5-methoxymethylpheny1)-2-oxoethy1141,2,4]triazolo[4,3-hipyridazi
n-1-ium, 3-amino-14&x{Sxiskiolie? 3arétHby piseniproroxpoetiriaofdl ﬁﬁ%’ﬁ?@ﬁfb‘kwm

{1,2,4}triazolo[4"3- ngéggljgglzL(leﬂmbarﬁmm&h&ﬂﬁ%&ﬁﬁﬂomﬁs&nﬁﬁm@ﬁwﬁ%% 2

dihydro-2H-benzo[1 4;1,0 ?P ?2%8%@%#4@ g YS{[E]X'@ 191910ny ammo-é uiathylammonb
[1,141triazol0[4.3-b Eyl‘l zm- - m3 amino “tert-buty1-4- me % aml
]

morpholin-4-ylphenyt L%%éﬁﬁ%@al’éfﬁ?\%’?ﬁﬂ -2y 16t 21"3 iphdazin-1- Mtn,
3-amino-142-(3-tert-Buryibydidaationy- 5-mamshiolin-YiGHerpr i o-medethyitogurrholin-4-yl-

piperidin-)-y141,2 4jyﬂa@gle[&&@}gwiﬂa@m&mm{3momz (3o tetbdvityilmd -

25methoxy-5-morphpling- -2- g) thyll-6- QXy- Nazoles inro N
[4,3-a]pyriciin-1- |um% arn[%/no{ﬁz?.%é 3¢y é % naegthoi; é;é}%twﬁ(?g(@é enyypT I Df{g%%%y_

ethy11-6-(1- ethylprdé@@}'lfi{’ﬁﬁ]% %”1’162[1113“5? pyridazif™ §Wﬁ% 1493
bromo-5- methoxyplaﬁwm)ﬂz}met?rewiﬁibkhemy*p}ﬁpbkwﬂqﬁ,ﬂﬁth@m@pﬁ3 =bipyridazin-1-ium,3-amine

£6 (1b]ethy1('§pr0pﬂx yb%n@fi%mﬁmqmwoﬁg@bﬁw&ﬁwm@w}I-ﬁi@iz 4]triazolo
4,3-b]pyrida7in ium,s 3- amln (3 -tert-butyl-5.
cyclohexylmethoxy- 5- rﬁg{?f’ %Héhé%a?éﬂo%e? zl%?(l -et rﬁomg)l(m ey

[1,2,4)triazolo[4.3- b|m#baévmbwﬁ%h¥ﬁmé’1§f(é°§%‘?ﬁ¥é?ﬁvmi xy‘}l%i YS% 3-bpyridazin-i-
ethoxypheny11-2-oxaethydhite-{l{2ethylpropoiynefisvdttriapeio (3,8« ipyilidazimetionm,
3-amino-142-(8-tert-bytyls ﬁfmgm%ﬁ&%&mng%ﬂ&ow(mnﬁhﬁ -metoxy-

thyl]-6-elhoxy-[1,2,4 p3ridin- 1- L Tt 1 -ium,
~({)?i( 2% ni/etﬁgiy %X)(/pe%fﬁ?fénc: suIYaﬁyﬁ% enr)I/ I ﬁﬁo%%tt’ﬁo @1 o MS% s

53-amino-1-[2-(3- terﬁ’@myﬂlit-frhé‘%bém@%br’éﬁéiww@ 1ﬂ“4*yl~5 (pentativorosulfany phenyl}-
pheny1)-2-oxoethyll-6onetphelinz41yik-floR 4 birazekin] 4i8shjpynidaziretd B uld; [ 3-methoxy-

3-amino-142-(5-bro %ﬂ%ﬂ%@%ﬁ%ﬂyQogo%ﬂ?lﬁﬂléﬁr@&&mm]@mt1 o,

[1 2 4)t”a20|0[4 3 b]pyagrgzgg %{n{%(lilﬂtregi%u%r‘in I:]rge- o g‘?m%pg ornds' glkrzre]ne ;«Qﬂoa&ylhé-sﬁzy

20 71,2.4)triazotol4,3-bipyridazin-1-ium, 3-amino-6-chioro-7-diethylearbamoyl-1-{2-[3-
methoxy-5-(pentafluorosulfanylyphenyl}-2-oxoethyl}-[ 1.2, 4]wiazolo[4,3-b]pyridazin-
1-ium or 3~-amine-1-[2-(3-teri-butyl-4-methoxy-5-morpholin-4-yiphenyl)-2-oxcethyl}-

6-chloro-7-diethylcarbamoyl-{1,2,41triazolof[4,3-bipyridazin- 1 -lum.

25 6. 4 medicament, characterized by an effective content of at least one compound of the
formula ] &s claimed in one or more of claims 1 to 5 together with a pharmaceutically
suitable and physiologically compatible carrier, additive and/or other active

ingredients and excipients.

30 T The use of the compound of the formula ! as claimed in one or more of claims 110 5 for
producing = medicamenr for prophylaxis, secondary prevention and treamment of all of

those disorders associated with thromboses, embolisms, hypercoagulability, fibrotic



pheny1)-2-oxoethy11-6-(I -ethylpropoxy)-11.2,4)triazolo[4,3-b]pyrida7in-l-ium, 103-amino-1-
1243-tert-butyl-5-(2-methoxyethoxy)phenyi]-2-oxoethyl} -641- ethylpropoxy)41,2,41triazo lo
[4,3-blpyridazin-l-ium, 3-amino-112-(3-tert-buty1-5-
methoxyphenyl)-2-oxoethyll-6-(2-methoxyethoxy)41,2,4 1triazolo[4,3-b]pyridazin- lium,
3-amino-142-(3-tert-buty1-5-rnetitoxymethylpheriy$)-2-oxoethy11-642-methoxyethoxy)412.4dtria20lo
4,3-b]pyridazin- I-ium, 3-amino-142-(3-tert-buty1-4-methoxy- :
155-morpholin-4-y|-phepyl)-2-Dxaetylj-Gsclitoro-[1.2.4]triazolo[4,3-b]pyridazin-1-ium,
3-ansino-6-(1-ethylpropoxy)-1 -{243-morpholin-4-y1-5-(pentafluorosulfanyl)pheny11-

2-oxoethy1111.2,41triazolo[4,3-blpyridazin-l-ium, 3-amino-6-ethy1-1-. . . .
{243-methoxy5:(pent&H St sﬁ%%%l%ﬁémrﬁﬁngésé?ﬁgﬁ:iﬁ are o[ﬁﬁaéf?ﬁflb;ﬁ%:éazin-l-ium,
3-amino-I-p-(3-tert-berskdtial e ey Bo O [FREH TR TR HERNEE: oXSkth Y TR BHIE S
[1.241triazelo[4.3-b]piysidazifedr iin ideainiria-fuechiorg-sfhiéthy leairiamortohibfRd Svenrs
metboxy-5-(pentaflugrasulfanylphenyll-2soxoethylldi, 2.4 Ltriazalold 3slpydazimaum or
3-amino-142-(3-tert-butyl4-metboxy-5-mor holi%4:}%)henéllg-2-g&g%&%c&agg&ﬁisethylcarbamoyl-[
1.241ziaz010[4,3-b] By ATHSTHA AT B R }%g iEaient, tharacterized by an effective content of at
least one compound:of theereerdidasicrafireeriniohe BRNSIEBREMEIMSIP RS 1BgEther with a
pharmaceutically suijahklguanduehysielagiealiy anmppiiblencarriesddditiveiancliomethef active
ngredients and excigien's, 39,1, 6458 oL e, compsund alie.foratla. s caimetin one or more

of claims 1 to 5 for producing a medicament for g{%p%afls, secondary evergrtion%ng treatment of all
of those disorders aS&Befted Wi HIUMDBERE UL BHENTS Ry BaroaguIabIity. Tibrotic 155 changes or
inflammatory disorders:8. Tivease aite|aifinmdhifoelatirpuianien idigssicatonysedrlial infarction,
angina pectoris and gihesdypesf Agtir-caresRnhsy Btkamedsiiekenpanughendivaseylar 5 disorders,
deep vein thrombosig, pulmenary. embalism GmRoligerthramnalic: exants calsaay.cardiac
arrhythmias, cardiovascu%r events such as restenosis following revascularization and angioplasty and
similar protedures siEPHER R 1 BTG S BREH S SE Bh EPEaEh & BP e St A" Fthe risk of
thrombosis followinglsuygical prodechisesbsusiivastireeandiipsfointdpaationy ofifivtedures leading
to contact of 10 blood,with-foseigr.sufasasn suchas fondialysispatients ardfatientswith indwelling
catheters or disseminat%gn{;nct&asgaiaﬂslgular coagulation, sepsis and other intravascular events associated
with inflammation, atﬁ%%écﬁeross, fiabetes and the metabolic syndrome and the sequelae thereof,
rumor growth and tumor metastasis, inflammatory and degenerative articular disorders such as
rheumatoid@rthwitis angrarthrosisedsinm pairmentsdof the reme steridasystenrvmuwthings fibrin deposits,
fibrotic changes in the Jung sieRasichepisobstructive pulmonary disease, adult respiratory distress
syndrome or fibrin deiiositsgiar); ggeaecg% fg&o{ivgm%e%%q rations or prevention and/or treatment of
scarring 20 9.A process fofprep%rin fhe compoundlo the formula | as claimed in one or more of

claims 1 to 5, which compri&%ompound of the formula Il Q3R5 R6 \Q2 i R7(Il)
' v R an _
© R8

Rg
where RS, R6, R7, R8, RY, Q2 and Q3 are cach as defined in formmla [ and W is
25 chloride, bromide, mesvlate or tosylate with 2 compound of the formula IH
Q1
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0 R9R8 where R5, R6, R7, R8, R9, Q2 and Q3 are each as defined in formula | and W is
25chloride, bromide, mesylate or tosylate with a compound of the formula 11l _Q1 RN R2X, N R4 156
in which X. R2, R3, R4 and Q1 are each as defined in formula I, with or without addition of base, in a
solvent to give a compound of the formula L or b) either isolating the compound of the formula |
prepared by method a) in free form or releasing itfom physiologically incompatible salts or, in the
case of the presence of acidic or basic groups, converting it to physiologically compatible salts, or c)
separating a compoundightiedormmilad prepared dysmetatska)n Goransuiiable: predixsor of the formula |

which, owing to its Chz%‘ﬁ&%%'f%%%%@ol?&&%ﬁﬂ@@%W@f@&ﬁ&éﬁtﬁ@omem forms, into the pure

enantiomers or diastereomers by salt formation %1 antl erlcallé/ pure a dd or bases,
chromatography on Bhiral 165 ER18R& p‘ﬁ’é‘?@%‘%\l By éF‘zua? OR B AN B Chiral ShantMmerically
pure compounds suéhrasramiatradiobosaparalieisd theowisidecincrs thihks 6¥taidet and elimination
of the chirad auxiliary,@keddpss acidic or basic groups. converting it to physiologically compatibie salts, or

c) separating a compound of the formula I prepared by method a), or a suitabie
precursor of the formula I which, owing to its chemical structure, occurs in
enantiomeric or diastereomeric forms, inio the pure enantiomers or diastereomers by
salt formation with enantiomerically pure acids or bases, chromatography on chiral
10 stationary phases or derivatization by means of chiral enantiomerically pure
compounds such as amino scids, separation of the diastereomers thus obtained, and

elimination of the chiral auxiliary groups.



