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1 Triazolium salts as PARL1 inhibitors, production thereof, and use

as medicaments 5 The invention relates to novel compounds of

the formulal Q1\Q2R5NHNQ3R6A-R7 ;RAXNOR(I) 9

R8 R2 R3 where X, A', Q1, Q2, Q3, R2, R3, R4, R5, R6, R7, R8

and R9 are each as defined below. The compounds of the

formula | have antithrombotic activity and inhibit especially

protease-activated receptor 1 10 (PART). The invention further

relates to a process for preparing the compound of the formula |

and to the use thereof as a medicament. Protease-activated
Trigmbeptentts (PRI )ubibithrgmidintiectptof. wiiick: beloniys tentke

class of G protein-coupled receptors (GPCR). The gene for PAR1

is located on chromosome 5g13, 15 consists of two exons and

covers a region of about 27 kb. PAR1 is expressed inter alia in
Thedprativahglrce R coRPTHifsesdhsn#Broblasts, neurons and

hundein blood platelets. On blood platelets, PAR1 is an important
recepta¢-of signaltra sigtéandas involved in initiating the
aggreggﬁ btood platetets. Activation of the PARSs takes place

by protept .,.-ﬂw afthe N terminus of the 20

PARS, thus gxposiog a new-N-terminal sequence which then

activaies thé redéptor RPharm&fol Rev 54:203-21(1, 2002). The

coagulationraf blood is a process for controlling blood flow Whj\cibiﬁ 02

essential for the survival of mammals. The process of coagulation’ ™
B the Stfse fielt i8R 5 b theAdt AfED% RBuk FERmgds of the
forinalg {aken plébestaris afteitdam agebtoeapresie|paneheantiyeated receptor !
@Aiyided intedlorphasesied wl. FHRPARSRIVRSEUIRMERARRIHEHC Rrmula

1 Y00 Joss nto the flamaged area s reduced thereby.

Protease-activated recepior 1 (PAR1) is a thrombin receptor which belongs to the class of
G protein-couplied receptors (GPCR). The gene for PARI is located on chromosome 5g13,
consists of two exons and covers a region of about 27 kb,

PAR] is expressed inter alia in endothelial cells, smooth muscle cells, fibroblasis, neurons
and human blood platelets. On blood platelets, PAR? is an important receptor of signal
transmission and is involved in initiating the aggregation of blood platelets,

Activation of the PARSs takes place by proteolytic elimination of part of the N terminus of the
PARs, thus exposing a new N-terminal sequence which then activates the receptor
(Pharmacol Rev 54:203-217, 2002).

The coagulation of blood is a process for controlling biood flow which is essential for the
survival of mammals. The process of coagulation and the subsequent breakup of the clot after
wound healing has taken place starts after damage to a vessel and can be divided into four
phases:
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2. The next phase is that of platelet adhesion to the exposed
collagen in the subendothelium. 5 This primary adhesion to the
matrix activates the platelets, which then secrete various
activators which lead to enhancement of the activation. These
activators additionally stimulate further recruitment of new
platelets to the site of vessel damage and promote platelet

i 1%99&?&%?%:@%&@@1%@ AYYURING BNk A6 RLYESE WAl

damage and form a still loose platelet plug. Activation of platelets

Bei¥her leads to presentation of phosphatidylserine 10 and

phosphatidylinositol along the cell membrane surfaces. Exposure

2. 10f thesarRbasphel giaaeimls&emiﬂhmg&guaie@i@gaﬂ @%Lvaﬂ}egi&h@nm
multlenz lexes of he C
This rﬁ mﬁri S t%ln ‘%919 1% ac 1vates%ﬁ%fa§r! %\ il se ete s q[?]s

oose pfate et ag regate IS CI’OSS |n rin.
actipiesiititid leahih FrbeecenmtSithe RS 2l fisir, %‘ffrgaaowrﬁ%‘éﬂonaﬂy
stinthikonfiopts: fédetnoed eor plastie soake sitb Edditio dallygpresentiitis
p;aélé@&mg%b%ﬂﬁg%ﬁ@;ag Qﬁﬂ:‘:@% Ihe:tiQmbue IS DEOK YR st

y the action of the ein p wo alternatn/e
langggt%gttP]iggf dﬁ\ \aﬁ a eltisnm r]ﬁqes o) resentauo Fh

%tidylscnne
iMANSIC AN
mdMq@dtﬁWBlmwwés}@r}gam\%Vg%airﬁﬁafwW@Wéféﬁi these phospholipids
is cRROGREBIPMGnD U dRB AR PRaseitheYCOMBFER $0tB: COMMEER cascade.
pathway of the coagulation cascade. Formation of a red thrombus
or a clot on the basis of a vessel wall abnormality without wound
3. Thenitiplx s dpatre it aRE S ATV S Bk eI BPHS rin B Sy agebus
comegponse ttissured@imagesorihjirpisthe. fé syl bvbtheextinsic
2ddRFVRY--BRth: Rathwaysdneiude a relatively large number of
proteins which are 25 known as coagulation factors. The intrinsic
pathway requires coagulation factors VIII, IX, X, Xl and XII and
4. MencEenRidienlingidghe MHEsTabu AT MRSRFHPIN D Béie™ SAIBFUNY FimBlaim-
phospholipids from platelets. Each of these proteins leads to

TW@%HMI%HQ\Q SM%EQ@(@ %Qh-g MHAQ%&% B@HHIKQ;Y kﬁel m&ﬁx@%ﬁﬁ@exmn&c

rekallikrein, high malecular weight kininogen, factor Xl and XI|
PatpY et (SRR RV RS RSE S hfssa! O GHt e PR
corgsrghéo eontactBradivanes! Bxpostttetito crvedsdlowaicoizned thsothius or 2
clop&MVa§Ej rulussef ¥he £o0iACkHRASEu HiRniesil Rkth ef@mtaﬁﬁsic
patg S%Br ocesses IS conversion ofugrekaallekrem into k%e

in CloT lormalion as résponse 0 ssue e0r INJUY 1 resu bf the
Ch In turn activates factor Xll. Factor Xﬁ Ey& g Zes feurt er

extﬁ?élﬁ@ﬁ%@ﬁé‘%&ﬁ%ﬁﬂ%dﬁﬁfﬁ%ﬂé%@{ﬂf ST o b S at
kn@aiivattepuafifacionX!| increases there is activation of factor 5 Xl
which leads to release of bradykinin, a vasodilator. The initial

phase of vasoconstriction |s ter |na t rgb ‘?%’{(m S
Hikrei
QTR R A A e
hlgh molecular weight klnmogen calcium ions and phosphohpxds from platelets. Each of

these proteins leads to activation of factor X.

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

X1 and XTI bind to a negatively charged surface. This moment is referred to as the contact
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presence of Ca2+ ions, factor Xla activates factor IN. Factor IX is
a proenzyme which contains vitamin K-dependent,
c-carboxyglutamate (GLA) residues. The serine protease activity
becomes evident after Ca24 ions have bound to these GLA
residues. Several of the 10 sering;proteases in the blood
coagulation cascade (factors I, VII, IX and X) contain such

pha\a‘étaé%@séedf@ Q%?s%ﬁi%l%%%ﬁ%‘% SreiQ) SR RIERVES JQ&L‘B{ ghase. The

and leads to activation to factor Xa. The precondition for th

resyll oh BN SACEEFRREST PSS ethis ?B?W%r?fo?rgkﬁ%jféeé&&“‘i:ﬁ?ﬁ%ﬁlo‘mm 1
wrnCathiops e MECtErsiv | Halz IMaraeeXfothth ersutfeiceinfodctivbitaa so that

the RéteIatg.men ol dhe E@ﬁ@ﬂ@ﬁ%pfa@{@gy@m&ﬁ@@ l@tgei$s th@vation of factor
X1 e/Fm:%elnT,?stlt%Qe 1 pho '3312‘ Iserine ﬁ“% Phasp "&?t'd%’y@a%%é%oémczmn is

€ surraces. Forma |dn O e pro ease compiexis m

w%%@?oq@rw Sxpbine sptrdseddros PRl isrriis prbideagogen. In the
prefastooVilhadtaas-ase captaritarfatioss IXaand XI Fasterovithme which
corhgsget&aﬁn@kr@aﬁﬂ&%@ QOIAGIAY e € %@twﬁdﬁésscﬁgesem protease

Activation of ({actor VIl with formation of factor Vllla, the actua

aete e%e SESP g FRs Ry & mfAiiare 38&‘8%‘% Bt ShibiR S“}&?tﬁé"em‘ of the
serigo meeprveitiorhoftepd redsigrivitae ssexiof ety illavis. fiffaiyd 20 contain such
vit&iﬁﬁl(e&iﬁéﬂdﬂﬁr&@ﬁdéﬁ&f&wa&&dr by: thegrabigeidihis sliadactivityi0btion to
racf QAL IR0, 0. TRl P8R 1D PUURARE GOMPIPK prorase
fOI‘ma.tIOI'l2 elng se Imltl?ﬁ thus t coagu atlon eing
complexidet PARPARFIPAR fﬂ%&&f@eﬁﬁﬁﬁ%ﬁaﬁﬁ% G Ea GGt One
of humanctdoodplatdlets byldhiombinhe2braetivdtomdftiesetidyiserine and
ph&ﬁﬁ%ﬁf&kﬁ@dﬁ(}% Y EQMJ&Q%@D&I&%‘ Br ELefsSmade possible

rﬁ%!p%as‘ﬁs%gﬁ g‘%) gf? I &?ﬁgre aE) on rgzésqef tgslt%?%ﬁ at?s! %Essa e{:aﬁ'btlflgre for factors
infi

S are descri OI’ exam
Xagadey ﬁ@ﬁ@aﬂlﬁé@ﬂ% piieeiiong £ETRoIYBq f@ﬁgﬁﬂwsgi%iz, ﬂ:févatm

of ElGcpatBnivap phieation $1Us0;068,84i% andl) 52604 tba%3GnBNOminimal
mﬂﬂﬁt 3P &Q&ﬁ{mﬂﬁg%ﬂmﬁ%{&ﬁ&%ﬂ@ t%@ﬁgdiggea-g&e GOMPOHROS finatty

of the formula | show a high specific inhibition of
Cleﬁa‘fiﬁé&%%faﬁf{/%aﬁwﬂeeé&6%%&%8%@5@ CoMpArRY fp relation 1o
facgo NP o lradis tr 6 EFESO tuari e dpimiprovedhwvalétingthgoility tiFhge blood
cofRmRAweds widieformula | are therefore suitable for prophylactic

and therapeutic use in 5 humans suffering from disorders

associated with thromboses, embolisms, hypercoagulability or
P ARt PR A A< e R s B STt Bapanabioth Réistsst thrombin:
acttlesm weifdhr errdpasisieapu in onaiyleptbblismegsscerabral phfiaretionlease of

ABPYRERICIALINIALEHRMRIBR ARAhRIGRSHES; ¢ Bl amymatory

disorders, rheumatism, asthma, glomerulonephritis or
osteoporosis. The compounds of the formula | can be employed
PARS} whthiad ary dereveedtionsmebiare Saikatiectsoppient applications EP1391451 or

EP1391452, the US patent applications S 6,063,847 and US 2004/152736, and the
international application WO 03/089428.

The compounds of the formula I show a high specific inhibition of protease-activated
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10 for acute and for long-term therapy. The compounds of the
formula | can also be employed in combination with active
ingredients which act by antithrombotiic principles different from
PAR I. 1) The invention therefore relates to a compound of the
formulal \HN Q2 Q3 R5R6 AN4JN R7 X~OR2R4R9RS8 (I} 15
R3 and/or any stereoisomeric or tautomeric forms of the

recGRIPPRUNGL QL g Formpad fraioh mikdure s ohhese f&rmﬁram%er
ratio, and/or a physiologically compatible salt of the compound of

ol % rmula |, where Xis C-RI or N, 20 A- is an anion of an organic
or inorganic acid. QI is a hydrogen atom, -(C1-C6)-alkyl,

The‘(:@rﬁp%m&&ﬂfﬂuia(f}@e%Beﬂf@g@%}a@é@ﬂrm;&cm and therapsutic use in
CO C%g-alk}{'lengmﬁép ?: S5OUT :l?&),d %tbﬁocr:n C esrnlaes % l)coaélillability

C3 C6FP eyc oa ere ‘alkyl an

or Em%ﬁ%g?r%%muﬂsfﬁm YreFhafioH wbarliné?f@srﬁméeombm

pulinetepe nolesithyny oot 4ptalboyln - (ﬁiﬁ)@ﬁ)abycfaxa’fkyﬂ, BEIOMood pressure,

mﬂagrﬁg’zgrvc@ségé)@ qhe%g%CQMQI%%Wh@%ﬁlﬁgmﬁ Qgt@alrg(ggsm The
the hyd %% s in alkyl Ioalk(}/?gé ere Iaag ; ¥ able bofh

COHRISANE QD and are amoer or different and are each

for grejisraf S ithp-Eemy Beagen atom, -(C1-C6) alkyl or

The (G3paaicyCioateyluwheiesome:apialleofikentyshageniatoms ifredients

wofliH Q) sxelnalivoayde.caniseety, iyrine, R1, R2, R3 and

4 are the same or different and are each independently a

hydrogen atom, 5 -(C1-C6)-alkyl, -(C3-C6)-cycloalkyl,

1) -0-(TCle@8railkylhe@oAf€BIEE) iy chogibayld of the formula 1
-(CO- C4)@1kylene C(O)-N(RIN)-R12,
-(CO-C4)-alkiflene-&(G¥0- I%gisﬂ(Cagﬂ)
alkylene-N(R™)- ):4 2, -(C0 4)-a|ky|ene-C(O)-RII,
-(CO-C4)- alkyleh! (RIL)
-(CO-C4)-alkyfene- (RII) R1% halogen OH, -CN, -NO2,
-SO2CHS3, - 3, 18F5, +8i[-(C1-88)-alkyl)3, {(h
-(C1-C6)- aﬁ%y|eneR@ -(CI-C6) 10 alkyl,
-O-(CI-C6)-alkylene-O-(CI-C6)-allcyl,

andiey. (@@ s@?f’*é%ﬂ%ﬁ@f({%“@fﬁ? &W}S of the compound of the formula I and/or

mixtures of these forms in any rafio, and/or a physiologically compatible salt of the

compound of the formula I, where

XisC-RlorN,

A’ 1s an anion of an organic or inorganic acid,

Q1 is a hydrogen atom, -(C1-Cgr-alkyl, (Cy-Cgi-oyeloalkyl, -{Cy-Cy)-alkylene-C(O)-R11,
(Co-Cy)-alkylene-C{O)-N(R111-R1Z, «(Cp-Cyimalkylene-C{O}-R11, -OH, -O-C1-Cgl-
allcyl or -0-(C3-Cg)-cyeloalkyl, where alkyl and cycloalky! are each unsubstituted or
mono-, di- or irisubstituted independently by -(C1-Cyl-alkyl, -(C3-Cg)-cycioalkyl,
OH., -0-(C}-Cg)-alkyl or -O~(C3-Cg)-cycloalkyl, where some or ali of the hydrogen

atoms in alkyl or cveloalkyl may be replaced by fluorine,
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where aryl is unsubstituted or mono-, di- or trisubstituted
independently by -O-(Cl- C6)-alkyl, -(CI-C4)-alkyl, OH,
-(C3-C6)-cycloalkyl or -O-(C3-C6)-cycloalkyl, -0-
(C1-C4)-alkylene-(C3-C6)-cycloalkyl, -(C4-C15)-Het, where Her is
unsubstituted or mono-, di- or trigubstituted independently by
-(C1-C4)-alkyl, -(C3-C6)-cycloalkyl, 15 OH, -0-(C1-C6)-alkyl or

Q2 'an @333'1@ %QMQLO@I Kﬂe@ﬁt‘&ad(gé-égﬁ )ﬁﬁgﬁélﬁﬁﬁlpa* hydrogen atom, ~(C1-Cgl-

(CI-C6)-alkylene-O-(CI-C6)-alkyl, where alkyl, alkylene and
cycibalkd Afe-eatrtirdbiPstRrEF IR nIDAB-Odhedtydirgeibaintiten alkyl or
independentive Gdd4)-allsvle (C3-C6)-cycloalkyi, OR, -O- (C1

r1 GO R 'ﬁ%%‘% é‘%;fn“ré’ L}’;’i{t}%?e %%g 15, Q’%‘Eﬁ%ﬁ o 0 Qs atom,

tri-,’tetra- or entasubstituted indepen alogen.;

-(C1 G Aeitir’--(C8ac)-eyakiy |, O1f; 1-Exkeitrce) hlkyiop)-cycloalkyl,
“O-(C3-Epmyripatipd NEA-OLE)- Het whereRehiscinsuRstituted, c,)-
or mono-, di-, tri-, tetra- or pentasubstituted independently b

PalalRIT N QR 3-8y YNk PR Ly apigtien
or -QfG8-RH)- ciglaalkykyi SR Ce)eycloalkyladfwhene same -No,,
or all of the hydrogen atoms in alkyl, alkylene or cycloalky] maa/ be
repli€atty ff&8ﬁ§@,=of%&aﬁ%ﬁp@€e@" k3 OF Raokpliens-O- (1o
togather withdhe gingatoms-10 whishithey are@ach-bonded feoy)-aryl

a 510 &-membercd (g, where the rng consietsonly ot garbon ¢,
atoms ori, Zorso ese atoms are replace Yy nitrogen,

oxygeratyisulfurapais] Witere thecg)-tingatlnsulastityteg) -oycloalkyl, -O-

- ardi tituted ind d -(Cl-C4)-alkyl, - .
(3 e AR Ot R ) ARy oF S0 el o
whernenserie or tadhifitiedhipdepgemeétomsit: the) 5o, 8tthetgberddalkyl.

ringfarmed, and.in alkyl or cycloalkyl, may.be replacedby. \ v 100 .
flugﬁﬁé, gj}l Iﬁcfﬁrtg%d%ﬁz (shou%g’;ig(s% ¢aypé)B% %Eng a?’:%é’c%ﬁ”} aliylenc-0

indéBefdenityiandfages-atom, -(CI-C6)- alkyl,

-(C%a%@-ﬁxgpaimna(%% U Re- Gh: ClliAlned or mono-, di- or
-(CO-C4)-al %/Ie,ne- (C4-C15)-Het, -SO2CH3 or -SO2CF3, where

h
sonTESBPHIFEt tRESTRRIEHRN Storis it ATk alkiiaie o dhaldikg Tt -©-
maybec remlated By ilyasiieyarldyRE hardsRitdnithendN(@&I, wi-, tetra- or
-R12" and "N(RI 1)-C(Q)-R12" f ta5-to 8-
e e e T o on

ered rng w dgeth
"N" @r-tae CN-G¥D)" ogrotp Ta-foymcireligamitiesCimides onhere  Het s
laCt%I?é‘lﬁ)%mt%Q &o}g{'gg&q Hg, tz(r)p:ztcf: gtho% rpentasubstituted independently by halogen,
-(Cq-Cyq)-alkyl, -(C3-Cgl-cycloalkyl, OH, -0-(C1-Cglaliyl or -O-(C3-Cg)-
cycloalkyl, ~-O~(C3-Cgl-cycioalkyl,
where some or all of the hydrogen atoms in alkyl, alkylene or cycloalkyl may be

repiaced by fluorine, or

Ri and R2, R2 and R3 or R3 and R4, fogether with the ring atoms fo which they are each

bonded, form a 5- to 8~-membered ring, where the ring consists only of carbon atoms

or 1, 2 or 3 of these atoms are replaced by nitrogen, oxygen or sulfur atoms, where the
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heteroatoms from the group of N, 0 and S, where the ring is
unsubstituted or mono- or disubstituted independently by
-(C1-C4)-alkyl, -(C3-C6)-cycloalkyl, OH, 15 -O-(CI-C6)-alkyl or
-O-(C3-C6)-cycloalkyl, where some or all of the hydrogen atoms

in the 5- to 8-membered ring formgd, and in alkyl or cycloalkyl,

may be replaced by fluorine, R5, R6, R7, R8 and R9 are the

same 0 a rogen, atom,
(Cnla%é)rs 3%3@%@@@3%% gg gﬂys%gﬁa%emp%ﬁm P98 AR D aticy, -
-O-(ExLEByyaltefy L0 R0 Qe 8HCB)-aYel otk C3-Ce)-cycloalkyl, where some or

(CQHQ)@E@ W&Q 1(9]9&1“(8@%;)5 RI%ZR nﬁg’ggéé%g§%gﬁl: %nd in alkyl or
-(CO- e C(0)-O- R21 _halogen, -SF5,
(Cﬁyng%“a kxfa’ne ‘&QB}%E{‘L UPERS. Ca)-alkylene-N(R21)-R22,

RI 1(@@}@&)@&%@@-@@2@@@@; R2D ind@en@GBialidpidmnesn atom, (C1-Cq)-

O-(GisE6)ralley, o - ne-
-(CO- &) alg é’hcey% (A ST TN o% Moty 4 A T (o it

C4)L%4I&1]Q Het SOQCHg or -802CF3,

-(CQiel) Biky @r@r&&lh%g%kﬁﬁﬁ@ﬂgﬁtﬁ@ng&p@ eloalkyi may be
(CO%af %f kylene-O-(CO-C6)-alkylene-(C6-C14)-aryl o

W ere alkyl, alkylene and cycloalkyl are each

RI1 hﬁ%%éﬁt@té@ BN 24lien "NiB DSOS A deperrtersiessyt 2 5- to 8-

-(Cinobpradleyts (€3 Gapraral ambavdy G, iOn(felelGoalkylor the "N-C(0)"
(C &%4%)) apwhere ands l{&%pstgt% Qf %Crl’]l tC): Cj[a &t” aEﬁ< %urther

asubstituted independently b aogen

geé]@f%%lggﬂ()}}e &ppp. 6‘ E&I@L :@é aW%fhe ring 1s ansubstimted or mono-
-O (?CSd@Gjﬁf@ywl@alk@dpmé@Aﬂ@l@y HeE wherglblet isursbstituteel, OH.

or 4 € 0 t t&‘?g (}Inge O 5] ogen atoms
ha;:)tgg?l -( 1 éliintalél{%f%é:g?ég gglpﬁc cloalﬁrP(%Pquﬁg Xygyg ’

-O-{CieB)atkyleaberd (@3- @@Eéy@#éatllk&kybpr-gye@gkvls may be replaced by
C6)sayetealkyl, where some or all of the hydrogen atoms in alkyl,

a!@/ l?ﬁ el&r ac.\flﬁ%agll'(y h{g’la Qeor " Eﬂere %daﬁ%y ﬂuorl éel?t?y a%xrﬁﬂrogen

6 and R7, R7 and R8 or R Jer Wlt e ring ato

to V\?Fﬂ?,“h {hay-aiave é%eﬁ@cfﬁ(&l@dkfér 15?1\{»0 %%ew%%té%ﬁhﬁb‘;’l -0-

wheg-thg-sirgapnsists poly-ak.caben ataras pedb, 2.9n3-efthese,cr,,
atoms are replacedh%)é nltro#]en)Boxygen or sulfur atoms, where

the Tirfy ¢/ TS CBSt BRBESr chbemdfituteratidisphtidntiy’- <o
by e(@wmenmkmm@am@mmwm@wmm £6)-atkytogl-alicylene-
the%{%&fgg}%fl %{ﬁe%grg CQI &kmaﬁtyrf&e% (E%g(e}g) %%l(c)yrlnssllrﬂ -(Cy-
Cqalkylly, -(Cp-Cegl-alkylene-O-(C|-Cy)-alkylene-(C3-Cg)-cycloalkyl, ~(Cp-Cg)-
atkylene-O-(Cp-Cg)-alkylene-(Cg-C g)-aryl or -(Cy-C5)-Het,
where alkyl, alkylene and cycloalkyl are each unsubstiited or mono-, di- or
trisubstituted independently by -(Cy-Cy)-alkyl, ~(C3-Cg)-cyeloalkyl, OH, -O-(Ci-
Cgl-alkyl, ~(Cg-Cig)aryl where aryl is unsubstituted or mono-, di-, tri-, tetra- or

pentasubstituted independently by halogen,



15 membered ring formed, and in alkyl or cycloalkyl, may be

replaced by fluorine, R21 and R22 are each independently a
hydrogen atom, -(CI-C6)-alkyl, -(C3-C6)-cycloalkyl,
-(C0-C4)-alkylene-(C6-C14)-aryl, -(CO-C4)-alkylene-(C4-C15)-

Het, -SO2CHS3 or -S02CF3, wherg some or all of the hydrogen

atoms in alkyl, alkylene or cycloalkyl may be replaced by fluorine,

or 2Q-Ra}.ane R22 inthe ;NRRIR22" apg "N(RINCEOFRRA" o
fragments represent a 5- to 8- membered ring which is formed
togettepwith-tsEHtfogen atom "N" or the "N-C(O)" group to form
cyclie aminas. imidesandasianairbicheantain up tQm-futhehsubstituted
heteroatoms from the group of N, 0 and S, where the ring is_
undBisEEtdtEd or mono- orf¥isubstituted At&Pendently by ~(C1-C4)-alkyl,
“(CkelA)salkploalGB-66)-cyatqatigylaiHo2So@A L CR)-al oF -0-(C3-
-O-(C3-C6)-cycloalkyl, where some or all of the hydrogen atoms

in the'5Y 8B embered ring formed, and in alkyl or cycloalkyl,
mayiee:replacedibyf thioxidenc?) RrafeienieiSagiviert tar & vcloalkyl may be
co%%gggjbghmggggpula I wherein 30 Xis C-R1 or N, 8 A-is an

25 %ré%n%ogffan or%a%cglo%rg;gorgg%ic ﬁaﬁc%igol,thtihs a h%otlkrlogen z%tomt, ik
3_ S _glilﬁj}i,_ i} _89‘ g} ’, Ogeiner wi € g atoms o wiic. ey
{Ca@@a@ik@ﬂeq&é,@(@)@ﬂm 18-membered ring, where the ring consists only of
-(Conedh-adodane - 6D)-N(Bdst a3k, are replaced by nitrogen, oxygen or sulfur
-(Co-C4)-alkylene-C(0)-R11, -OH, -O-(C1-C6)-alkyl or 5. X
o R R P P A B ol Srtad ppendenty by

unstbstittitdddr mond3-cir-erelribstitutédindepefidentip byt or

(CloGd)-aliilyB31CRksy el a@bh 104G AMMON the 5. 1 5-

-O-(C3-C6)-cycloallcyl, where some or all of the hydrogen. atoms

in WWW&%QW% B repTREEr By fuBHHE, "R IE LR
R2themsdm&dt differeptchndigipsachiindependently a diydrogeh; -Ce)-alkyl,

atom,.-(C1-C6)- 10 alkyl or -(C3:C6)-cyeloalkyl, whepe s orall ~
of tﬁqg%%}rggz g?laa 5 rﬁ@/ r?ﬁh%&f%é?%%(g%%ajl @I%}éy%}e r%)p%agggegeé? 4C1s)
fluotiste; RLRB, R3IWedR4 aherthemarvreadr differdndaed atecsaichalkyl,

in d%ﬁ?@ﬁ?@b&ﬁn@@f gge Qe@égﬁlur@ haGhkalkyl,

-(C3-Co)-cycloalkyl, -O-(Cl- g%\-}alk)fl, -0-(C3-C6)-cycloalkyl, -gCo,-

RZ&%)@ IE’n@?C 2 (&f )-ﬁiZ, (R21)-C{0)-R22" fragnients represent a 5- to &-
-(Coxdtpaikgpendibi R I Re(09=0cR1P HOOM@4) 46m "N or the "N-C(0)"

a'&é@ﬂ@-@(@wc%&m@%wﬂﬁﬁe&{@k&ﬂh contain up to 2 further
-(CO-C4 -alkyi_lrene-N R11)- ng3 . o )

tEroat the &r f g &, where th stituted or -

(B EN AeyiRne R TL-CiO) RS, haiogent i, “ER gL mome

-SOCfjanbstituted independentty by -(Cyi-Cq)-alkyl. -(C3-Cg)-cycloaikyl, OH.,

-0-(C1-Cgl-alkyl or -0-(Ca-Cgl-cycloalkyl, where some or ali of the hydrogen atoms

in the 5- to §-membered ring formed, and in alkyl or cycloalkyl, may be repiaced by

fluorine.

2) Preference is given to a compound of the formuia I wherein
X 1s C-R1 orN,



S02CF3, -SF5. -Si[-(C1-C4)-alky1]3,
-(CI-C6)-alkylene-O-(CI-C6)-alkyl, -O-(ClI-
C6)-alkylene-O-(C1-C6)-alkyl, -O-(CO-C4)-alkylene-(C6-C14)-aryl
where aryl is unsubstituted or mono-, di- or trisubstituted
independently by -O-(C1-C6)-alkgl, -(Cl 20 C4)-alkyl, OH,
-(C3-C6)-cyeloalkyl or -O-(C3-C6)-cyeloalkyl,

A QA AURDE {G3:GE) Ry cloalkyl, -(C4-C I 5)-Het, where
Her is unsubstituted or mono-, di- or trisubstitu eglndepgn%e) P)éloaiky}
GIRyPe

Ay -(B1-CH- alkyPEELCe)-EBloalkyr OB I-Co)!
-O-(C3 BB oyeloIYIOdR 1. (Co-Ca)-alkylene- C(O)N(Rn) RI2,
-0- (-@lo@@)aﬂﬂﬁﬂ@f@@i(@ C6)-alkylene-O-(CI-C6)calkyl-abywhere  or

alk lpalk
or )g‘?s?ék)ée% éﬁeygeﬁ)e%e%%@r%nf %%:lo%ﬁ(%yagégé?tﬁqn%b%%&f og ﬁono—

-(c4:Ce)- c;?éloalky‘iméﬁm’ée‘éu céljdal’ﬁg}‘i*e“(bfes C1¥aryl wher&+-atkyl
aryHiS:; v suiastitisge dOoT. RBib-Cdialityl-ptefd Colspertagbsttutedome or
ind%@%ﬂ‘ﬁ@ﬂﬂ}f n@@d&gﬁ{hm@r%)o@h@ﬁma(ﬁﬁ x@;ﬁic@&@mlﬂﬁeOH

|C6 |k loalk 5)-H
2R B LA 5 HBS e TrePtBe s DORTAGLE G o

T
unsu St% r mono-, rl-

indesehalently-Oy-helogknl, W(@ie@dk)}daﬂiydll -(CB=CGkoyaioadkyl in alkyl or
OH 2 C6)balk I o119+ f(CB C6) cycloalkyl, or
-O- & )- cyc oa where somie or all of the hydrogen atoms in

R1gfidyR IRyt Bt @9@?@% ey FHESF B EnS F8 SRsE R ERFHITBR Difftheen atom.
the m@*ﬂ%@aﬂhm aCleastoniedRLRY; <R13am4aayis -feCa-byBeageriyl. -(Co-

o PRI RN A R 0L B A0 RANROB RO MRS e

ring & to W aré’eac
8- n@rﬂb@@d&)@%%re(ﬂﬂh@%ﬂ@bw of d8idon-aliotaseef(R11)-

1,253 @e SR AR %‘851) DY, IRBR, OXNISRA S, -

atoms, w 0 rng Is unsu stituted 6r mono- or

dlsmmedsﬁﬁsdeﬁéﬁ@eﬁﬂywl](ﬁ Ca)Caltely e s-CoYoyelsslkyP-(C1-
OHCGQ Xl%lr&%a(@}"c%ia KC%Q@Q EX?L%%ME é@'&@fﬁ%ﬁ%e@{e@" aryl is

of the hydrogen atoms |n he 5- to 8-membered ring formed, and
in amwefrttwfyémalﬁsew rﬁlayrﬁre%meeédnégpﬂ%ﬁ%bppr@ﬁ&ﬁéfw -(C1-

are gachidndspenden %Y@JMQ%D@E@W M&@ﬁ@lkﬂ(al -C4)-alkylene-
-(C3- C -cy cloalk 5 -(C0-C4)-alkylene-(C6-C24)-aryl,

(C(§ bﬂ%ﬁﬁ%@%d&é@%} M5t -SO7CH3 or -SO2CF3, where
somg:@t alk:Gf thehydregen-aiems:inatadsaliide nRQE¥siRalkYC -C »)-
may be reglaced b){ fluorine, or
alkyl, -(C3-Cg)-cycloalkyl, OH, -0-(C1-Cg)-alkyl or -O~{C3-Cg)-cycloalkyl, or
-0-(C1-Cg)-alkylene-O-(C1-Cg)-alkylene-O-(C1-Cg)-alkyl,
where alkyl, alkvlene and cvcioalkyl are each unsubsiituied or mono-, di- or
wisubstituted independently by -(C1-Cy)-alkyl, «(C3-Cgi-cycloalkyl, OH, -O-(Cy-
Cg)-alkyl, (Cg-Crg)-aryl where aryl is unsubstituied or mono-, di-, tri-, tetra- or
pentasubstituted independentiy by halogen, -(C1-Cyj-alkyl, -(C3-Cg)-cycioalkyl, OH,

-0-(C1-Cglalkyl or -0-(C3-Cg)-cycloalkyl, -(C4-Cys)-Het where Het is
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Rl I and R12 in the "N(RI1)-R12" and "N(RI I)-C(O)-R12"
fragments represent a 5- to 8- 20 membered ring which is formed
together with the nitrogen atom "N" or the "N-(CO)" group to form
cyclic amines, imides or iaactams which contain up to 2 further
heteroatoms from the group of NgO and S. where the ring is
unsubstituted or mono- or disubstituted independently by

(Ch&l@stﬂl{%ﬂ or(gig'ng: 6(}1 C¥1‘P|%H@ylor%gltaslgog&%&tgﬁ%@@gdgﬂﬂy by haié}gen

-0-(C3-C6)-cycloalkyl, where some or all of the hydrogen atomis 2

in tﬁg15616%kﬂ1en{ aieel TP thedand %(glk%b?lwcld’élkyﬁ)”(% Ce)-
mayytieareplaces oy d@@m&mﬁﬂ R5, R6, R7, R8 and R9 are the

same or dlfferent an each inde end ntly ydrogen _atom,
(CTZE8) &ML - i‘&ﬁ gycﬁ%%ﬁkﬁ‘f/? e o cycloalkyl may be

-0 (@ia%balﬂwm@ -(C3-C6)- cycloalkyl
with(E@Opad)yaliylenas(GR RN R21) B&a,@&t&@z@g&a ar22CF3,
R1 ag%qlp& %J}ﬁlkgngr %%&B%&eﬁ@%%%esnﬁg) 'afoms to_which they are each

-alkylene-C(O)-R21, -(CO- C42 -alkyléne- N(R211§ R2
(CBO@&SZ gcr%}@ﬁ W(Q?Bb@?@}rﬁﬁere he rmo consists onky of carbon atoms or

-(C1-C6)aliyleme@=Cis CB)atkyl, niGH:C6)vatkylenda®af@Gns, where the

-CEkalkylenaiRutChGRIAlYdisBilHl F Al by -(C1-Ch-alkyl, -(C3-
-(CO-C6)-alkylene-O-(C1-C4)-alkylene- ((CS -C6)-cycloalkyl, 5

(Céﬁb"é}la%llw]eﬁ’é]&o@(@@ “Go ket E@é@ﬂ‘)‘ %‘ﬁﬂ’loi“’hm some or all
(Céf%hﬁ%ewm@r@saﬂfydh@&ylerm@@@%glQ@Mbﬁﬂ@ﬁeaw in alkyl or
unsutés fed or mcgno %r trisubstituted independently by
(CcT¢ z?)ﬁyg VLRI Cyc alkyl, OH, -O-(CI- C6)-alkyl.

Rll@sg f@i&ﬁeéﬂﬂl\ﬁﬁéﬁ@%ﬁﬂf i€ BrseRsStiaRd G Thordey i CarC stesadoaliyL

Of R@B@Mlﬁﬂ@i@ indgpendenty by halggendLc(GkGA)akli; o
g%%2 -cycloalkyl, OH, -O-(C1-C6)-alkyl or
-O ( 6)-cycloalkyl, -(C4-C15)-Het where Her is unsubstituted

Or Maae-sokie, §Fialtel aralypepaAsSubsiittadylinaependentyidykyl may be

halg ?aQed%Jﬂu%ﬂ a&kyl -(C3-C6)-cycloalkyl, OH,
- -%1 C6) alkﬁﬁor -O-(C3- C6 ﬁ/cloal(%l or -0-(C3- 15

g&ﬂ&d&l%‘?l ) ﬁé?-é%]c% iFotehé %Pogfé?ﬁ%ﬁﬁﬂﬁsaﬂ%ﬂ > w &
alkymmeemdcyezl Gmﬁkyllmqylbbtogei}bla@eﬁi thy Hisogmeyarithithe the "N-(CO)"
progi@@pth@tfa&{g@%mﬁlﬁé RGdd or R&%B%ﬂ&m&ﬁd@ywq&ﬁ further
t R5 R6, R6 R R8 8 R9
ﬁ);g%ﬁeg%a\‘%zﬁ%a z rtlglé g%lagr;]gﬁ év?ﬁg hsathqxere tl%rrﬁg ggnsubsﬂtuted Or Monoe-
or disubstiteted independently by ~{C1~C4} -alkyl, -(C3-Cgrcycloalkyl, OH,

-0-(Cy-Cglralkyl or -0-(C3-Cgi-cyeloalkyl, where some or all of the hydrogen atoms
in the 5- to 8-membered ring formed, and in alicyl or cyveloalkyl, may be replaced by
fluorine,

R4, RS, R6, R7, R8 and R9 are the same or different and are each independently a hydrogen
atom, -{C1-Cg)-alkyl, ~(C3-Cgreycloalkyl, OH, -CN, -NGs,
O-(C1-Cgratkyl, -O-{C3-Cgi-cycioalkyl, -{Cy-Cyi-alikylene-(CORN(R21)-R22,
-S02CH3,  -SOpCF3,  «(Cp-Cyl-alkylene-C(0)-O-R21,  balogen,  -SFj,
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20 are each bonded, form a 5- to 8-membered ring, where the ring
consists 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 mono- or disubstituted independently by
-(C1-C4)-alkyl, -(C3-C6)-cycloalkyd, OH, -O-(C1-C6)-alkyl. or
-O-(C3-C6)-cycloalkyl, where some or all of the hydrogen atoms in

the,gcot@ ﬁ_%ﬁym%[@@@ﬁ@ﬁing formed, and in q@%};@&gﬂg@kyﬁzl?umz’
chi

may be replaced by fluorine, R21 and R22 are each independently
a hy@rogeriktde NEILEERARSA, -(C3-CofloyeraligineO-(C1-Coralkyl

“(CO D alenedCo; Clllivhe:(C@-Cjraliglene-(Chred Sy -aikyls.
Het, -SO2CH3 or -SO2CF3, where some or all of the hydrogen

atorftdiheandy axyidhe o @olsamiiziay te e Yeplaced by
NROL) oL B framonts reprecert a5 o B ehbersd i

- - ragments represent a 5- to 8- membered ring,.
whitheTs 8y gi%ﬁ}éethaé’gqvﬁ’fﬁl‘fﬂ%yhiﬁ%geeaghat‘if’lsﬁlbﬁ{imﬁpr?ﬁre mon, B or
"N-O¢@titged Upoduieriizyiolic(@mbaesikirhidés Gislactdens wHidh -0-(Ci-
Coq%ﬂgiﬂﬁ,tg(égf%ﬁ%%ﬁ REIRrAAIoM SN thes OHRQL NMi.0@Ndera. or

S, where the ring IS unsubstituted or mono- or disubstituted
ind@petidesitiiBy -(CI-C4)-dhdppen@Edic6)-cycloalkyt, OH, halogen,
-O-(C1-CHralkyl or -@HEFrCh)aysioalkylpnhere sonwg aaliof or
theﬂlagqger_l atpnh? 1in the 5- to 8-membered ring formed, and in
alkylor ¢y dbaIRyE may be replaced by fluorine. 10 3) Particular
prefergage)isigiveadtia comnstineofthedor diyta 1, twdaesepan s stituted

C-Rm%r N, A.iS an anion of an organic ollr;ailrgorlganic acid, Ql(agc@_alky}’

hydvogen Stom, -(Ci-C6)-alkyl, -(C3-C6)-cy&ioalkyl, 15

-(Ce@4) sahlclighe-ClD)-O4R 1L s)-alkyl or -0-(C3-Cgj-cycloalkyl, or -0-(C3-
-(C%%Cf:gf)égjlﬁl?ne-C(O)-N(RII)-R12, -(C-C4)-alkylene-C(0O)-R11,
-OH, -O-(Cl-CY:6)-aIkyI or -O-(C3-C6)-cycloalkyl, where alkyl and
cycloaikyioare @atholfisubstivgte diompioridkyl.oikolerd sulsstlensyl may be
indegenrdentlyby(C1-C4)-alkyl, -(C3-C6)-cycloalkyl, OH,

i Bl QV Rl leo{sf%a(giﬁgggﬁgg yl'ls WHSHS FOME 01, 20 all of

e hydrogen atoms in may bé replaced b

Rofndfnet Qodiht 3t & e Rhe ok terdtent Shitaeeeer o which they

indepesdentypdadydrogefr atohmpeBi@6iag, where the ring consists only of
carbon atoms or 1, 2 or 3 of these atoms are replaced by nitrogen, oxygen or sulfur
atoms, where the ring is unsubstifuted or mono- or disubstituted independently by
-(Cy-Cy)-alkyl, -(C2-Cgl-cycioalkyl, OH, -0-(C1-Cgralkyl or
~0-(Cy-Cgi-eycloalkyl, where some or all of the hydrogen atoms in the 3- to 8-

membered ring formed, and in alkyl or cycloalkyl, may be replaced by fluorine,

R21 and R22 are each independently a hydrogen ‘atom, ~{C1-Cgralkyl,

-{Cy-Cgieycloalkyl, -(Cy-Cq)-alkylene-(Cg-Cy4)-aryl, -(Cp-Cq)-alkylene-(Ca-Cy5)-
Het, ~507CH3 or -SOnCF3,

where some or all of the hydrogen atoms in alkyl, alkvlene or cycloalikyl may be
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alkyl or -(C3-C6)-cycloalkyl, where some or all of the hydrogen
atoms in alkyl or cycloalkyl may be replaced by fluorine, Ri, R2,
R3 and R4 are the same or different and are each independently a
hydrogen atom, 25 -(C1-C6)-alkyl, -(C3-C6)-cycloalkyl,
-O-(C1-C8)-alkyl, -O-(C3-C6)-cyialoalkyl,
(CO C4)-alkylene-C(O)-N(RI )-R12,

go@r alkneng;G(0)-O-R11,

R21 %%P Ib%g j_ | N(z%%l)éu (Ri)ﬁaei(]é'&m (%%)%‘%éems represent a 5- to 8-

(O@I@&%mﬂeﬁwmw(@@wwh Hs Bieacige-GR| oL e 2N-CO)"
-SQRAGHA, £ (A 4grakyBiBidelCd-GiothBO which contain up to 2 further

alkﬂé%%%t@nggog @e%‘a ogq(%]mﬁ@ @:Ui%)‘é%@ ng(g ;!mgl\a@ﬁﬁ”&{lor mono-
- -(CO C4) 12 aIkerne C6-C14)

0-fE19E i eriRitees ey c%}%|oéﬁygfrc4(>c?lﬁ<%15 SteseYeiostiot Of
-O- @d@ﬁk%%@((@b@@)ﬂi@dﬁﬂ@h@e(ﬁiﬁé:&)aﬂlb@/dhe Wwideren atoms
alkyl, alkylene and c Ioal I ar ubstlt te d or mano

or Ifhglu 63 SHI}I %rﬁ%}argg In 3 )or ﬁg(: 0a kyl may be rebg,ceé by
-(CB@BY¥-cycloalkyl, OH, O (CI 5 C6)- aIkyI or

-O-(C3- C6) cycloalkyl, where some or all of the hydrogen atoms in

3 alkyl gl %%ygl(g@mm@fn%&m@m%%gnmmw}s@& qwith the

prowsot at at least one R1, R2, R3 or R4 is not a hydrogen atom
Xigr Rl 8nk R2, R2 and R3 or R3 and R4, together with the ring
A iatomgotoofidniclzdhieyrarergachecll) bonded, form a ring selected

}from ithe grQUp oﬁgh%g%rﬁ 7,8-agxahydrge LZ,3M45,8- -(Ca-Ce)-cycioalkyl,

hex thalene; - }
%%%Qt dro gi??%?(@ 1,2,3a,4,8-pent SSggalotene COMNRI-RIZ,

Cyd@p&ﬂ%l’?ﬁﬁﬁm@ﬁé OH -O“‘(L i~ Cg}-&lkyl or
2'3'®r?€§atgabwﬂk518mxaﬂﬂ¥izﬂ%ﬂd@iﬂqam each unsubstituted or mono-,

cyclppentalplnaphihalengy.q inde endenﬂy by {(C-Cy-alkyl,
2,3,6,7- tetrahydro 5H 8- ox%lg33a1k41§) 0 % éa) oallcvl. wh e o
Cny %e(;ﬁac[ g—( 1-Co-atkyl or ~0-{Cy-Ts)-cycloalkyl, where som
2,640, Sﬁtéetﬂafdmamsszxtﬁmlrrz:f@&,dllsslp@mf@azdazgi by fluorine,

Q2Gyelopentalblnapbiiatens: and are each independently a hydrogen atom, -(C1-Cg)-
2,3,6,7,8,9-hexahydro-1.2,3a,4,6,9-hexaaza-c cIo enta a

naptkKaten: 2 s dyros PotioXart ¥ 48 AL R @it or
2 ,6 FotetrRyEre replaced by fluorine,

3 l ] ra I ! CReneen & TOEEN atoln,
K E;(E:BI% ﬁ%ﬁ%&%@&c%@ﬁﬁﬁ%% iﬁﬁg}z%%[f:%% pé/hrzlfga% gs aikvi

and” (53%@ Y¥letrahydro-  (C3-Ce)-cyeloalk
[1,3]diaxpiofdcbemlik;2,4]triazolo[4,3- b]pyqd@zme»ﬂwhafe@mmuswm
unsubstituted or 20 mono- or d| stl t

L(CHERARY 38t oaﬁ<)9l gf@@ﬁ?@ % p@fz (CoCa)
-O-(@3raeEayshoalkyl ,(mdqemmﬂmeor@lnm h»(@te@e)%mnez\z(mn
nt @ 10,841 icr%?ef)‘?g ring faymed.ang;in aliyl ar eycloalkul, c, cq-

may b€ replace
alkyiene-O-(C1-Cgralkyl, —O~(C}~C6)-aikyiene-0-((3;—CQ—a,lkyl, ~O-(C-Cai-
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fluorine, R11 and R12 are each independently a hydrogen atom,
-(CI-C6)-alkyl, -(C3-C6)-cycloalkyl, 25
-(CO-C4)-alkylene-(C6-Ct4)-aryl,
-(CO-C4)-alkylene-(C4-C15)-Het, -SO2CH3 or -SO,CF3, where
some or all of the hydrogen atomg in alkyl, alkylene or cycloalkyl
may be replaced by fluorine, or Rl I and R12 in the "N(R11)-R12"

anqlkg&% &)-6(Qz Rﬂzof(égﬁlim%{%f@ﬁ@b@c%@@i 3Q4-Cy5)-Het or
ere

mem rng selected from the group of azetidinyl, pyrrolidinyl,
pip&ﬂ?mﬂﬁ)ﬁfb@féﬁ%ﬁsfphgébﬁ?ﬂe‘?ﬁ ﬁbﬁﬁla%?omorpholmyl
yfmﬁQin&% Saigew, 43 Qjﬂ%ﬁlgﬂ'%rg @aghoﬂﬂiubsututed or mono-, di- or
piperazine-2,6-dion or, | P oI|

plptenrS ‘égm%t%inﬁ%ﬁ p%%r’g n-2 g;ﬂ a%z(?l ;9 %3“%6 ?&y ?r% th% (Cr-
rng 63 wmwb@amge%mmw or dlsubstltuted mdependently by

(C\I( alké/ | gl?I &@ 9){%&6%”%:!13195' 1((; g@eacu(x&&galkyl may be

-O-(C3- -c cloa ere some or aII of the 5 hydrogen atoms
in tﬁf@l??e@&?% ‘H?é‘ﬁ?bered ring formed, and in alkyl or cycloalkyl,
witimigyprbesreplacachbyfiudrine, R4y RbisRG, RYIRBamdRY are the

Rl m Oﬁéjéﬁ@ @B{iﬁﬁ] ﬁ@}@a%éﬁéeﬂﬁtﬂdﬁf}% GO g@NLAeMre cach

alkyl, ~(C3-C oalkyl, OH, )

RN S QR S AL i s
(C@?WQ&W[%@@@@}%WI@H@ @(@y@zﬁlé? ‘H‘é‘réﬁéﬁ“ SGjpegtaaza-
-(Corsipalkytenetaia)-R21, -(C02G4)7atkemer-S(REkrR23a 4-tetraaza-
(Cchq 'fé?'&%ﬁﬂ%@?@l) C(O)’%?szi tetrahydro-5H-8-oxa-1.2,3a,4,5-pentaaza-

CI-Cb)-allrylene-O-(C1-C6)
{COE AR Coy ARy kg 2 S pesa-
-Si[eﬁ@dp@tﬂb@kbﬂi@alene 2.,3,6,7.8,9-hexahvdro-1,2,3a,4,6,9-hexaaza-cyclopenta[al-
(Cg.)sl HrBaralky Pﬁ?,l.%@a(@@. L fzalkyl %té@a%z@@n?}@éﬂﬁ' kyd, 1tetrahydro-

C6-C14)-ary. ro-

g@f@f Rﬁx?ﬁﬁg i f%ﬁ@% an(%' cycloalkyl aire? gegcﬁmhyd At
unsﬂﬁ%’ﬁf’m@é}ﬂﬁﬁbﬁ?&‘ﬂﬁf* %P}Rﬂ%ﬁtuted ifRflependéntffprteranydro-
-(CIFCAadkyl 4 4@ B CB)yclopl Ryl 1@ aziDe( @ler 369 @k, unsubstituted or
-(COGiMand.mbare: %ML&%H&EH%‘%?Q:Q{ 9N gl é;r Wrg&n@ OH,

or pentasubstituted independently by halogen, 20 -

4)-alkyl,
(Cgcﬂg) g’ﬁb@@ﬂ(ﬂ @ﬁ}@g{-@fé@g&)y]aw%ﬁome or a of the hydrogen atoms
-O-(C3:GO)scvalaatinls #EArdR)-detwgie Hstisupsuhs e dhced by
or ggr% di-, tri-, tetra- or pentasubstituted
R11 and R12 are each independently a hydrogen atom, -(C1-Cg)-alkyl, -(C3-Cg)-cycloalkyl,
«(Cg-Cyl-alkylene-(Cg-Crgi-aryl, -(Cp-Tyl-alkylene-(C4-Csy-Het, -SOpCH3 or
-SG9 CEa,
where some or all of the hvdrogen aioms in alkyl, alkylene or cycloalkyl may be
replaced by fluorine, or
Ri1 and R12 in the "N(R113-R12" and "N{R11)}-C(0)-R12" fragments represent a 5- to 8-
membered ring selected from the group of azetidinyl, pyrrolidinyl, piperidinyl,
piperazinyl, azepinyl, morpholinyl. thiomorpholinyl, pyrrolidine-2.5-dionyl,



independently by halogen, -(C1-C4)-alkyl, -(C3-C6)-cycloalkyl,

OH, -O-(CI-C6)-alkyl or -O-(C3-C6)-cycloalkyl, or 25
-O-(C3-C6)-cycloalkyl, where some or all of the hydrogen atoms in
alkyl, alkylene or cycloalkyl may be replaced by fluorine, with the
proviso that at least one R5, R6,4#87, R8 or R9 is not a hydrogen
atom, or R5 and R6. R6 and R7, R7 and R8 or R8 and R9,
togﬁﬂaﬁ&xw%tﬁsx{wg Alems.towhishthey 14 are. ?@%&@%@gohm

form a 5-to 8-membered ring selected from the 4]%5 of 2,3-

e RO BERS R ATl R4 T 25 IS SR ANy e rine s
1,2uBsbsbteA v roomgu ieroked hydtuisd nndspeBididix bie(C1-C4)-alkyl, -(C3-Ce)-

3,4 Qéméﬁc'?? %ﬁ Q@Q@gﬂfﬁlﬁﬁﬁ%m% ?@QC%)scg}eﬁ)aikyi where some or all of the

tetrahydro-iH-ben 4]diazepine, 5 where the ring is

unéué@ﬂﬁat@errérmﬁbm% i@?m%b@ﬁ@at@gﬁ%%éwaww cycloatkyl, may
-(Cle= ) allylfinfed-C6)-cycloalkyl, OH, -O-(C1-C6)-alkyl or

R4, Q (gés LQGMX&‘AC}%J l&(é &%I‘ggl[;% &%qﬂgrgﬁ Qzlh%i@&ﬂ%ﬁgﬂ&ﬂ m%drogen

'in the 5- to 8-membered ring formed, and_in alkyl or cycloalkyl,

ma@t‘B’é repla(géocé)ﬂli%nne ﬁ?f%ﬁ@?ﬁ‘%}re each’ |ndep(§F\tzlentl)N}2
a hyolrogen aimm, (@d;CQ)- @l&yhiki@ -§036CR)-6YBI0RIKYC(-Cy)-alkylene-

-(C0O-C4)-alkylene-(C6-C14)- lene-(C4-C
t5) 4980 GRS or s Wé%?’ec&é Og@r/lan o ot SF5
hyd{dge]a)amm@&rcalkmalkylene or cycloalkylGnay bekyeplad®di)-R22,

nipe "N(R21)-R2
@?@fg? %51\?#21%6 rté]zpresent a to%ma%%leﬁ!leé?n i
rlng(seléeteﬂ(ﬂm(ﬂ‘—lléi gﬂnjplk:ﬂazéﬁdﬁhﬁa)ﬁiklmhdmyl, Pip€riditwtalkyl]a,
piperaz zepi in io |
pyrré%iﬁ% hﬁgfe ornyy énp(?’r erl |yr§1e é2% 2did % %lp{)grazme 2,6-dionyl,
morholinesB Betichii.opysrolidiame- @nit, @ﬁ&mlﬁﬁa—ﬁny}ﬁet
p'p%%éna%(ﬁnm&qem&ofag&@aﬁy@% WORTG BN dSor mono-, di- or

unsubstituted. or mono- or disubstituted |nde endentlyag
L(CTAERYIRIRH ersnes Do eytiaaiky I e Eé “ERRARY OF -1
-O-(68:0:6)-aygloglyinwhere: some enabotthe dydiogen; atemsetra- or
in the 5- to 8- mgmbered rlng formgd and in aIkyI r cycloalkyl,
may BEYHEELd by fluorind A5 FR& Thvention furthér relates to a

comfarird-dkthe formtitalehoideail.25 Xi®E-RI orth(C1-Ce)-alkyl or
-0-(C3-Cg)-cycloalkyl,

halogen,

-(C4-C15)-Het where Het is unsubstituted or mono-, di-, tri-, tetra- or pentasubstituted
independently by halogen, -(C1-Cy)-alkyl,
<{C3-Cg)-cycioalkyl, OH, -0-(C1-Cg)-alkyl or -O-{C3-Cg)-cycloalkyl, or
“0-(C3-Cg)-cycioalkyl,
where some or all of the hydrogen atoms in alkyl, alkylene or cvcloalkyl may be
replaced by fluorine,

with the proviso that at least one RS, R6, R7, R8 or R9 is not a hydregen atom, or

R5 and R6, R6 and R7, R7 and R8 or R8 and R9, together with the ring atoms to which they
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A- is an anion of an organic or inorganic acid, QI is a hydrogen
atom, -(Ci-C6)-alkyl, -(C3-C6)-cycloalkyl,
-(C0-C4)-allcylene-C(0)-O-RI1,
-(Co-C4)-alkylene-C(O)-N(RI1)-R12, -(C-C4)-alkylene-C(O)-R11,
-OH, -O-(Ci-C6)-alkyl or 30 -O-(G3-C6)-cycloalkyl, where alkyl and
cycloalkyl are each unsubstituted or mono-, di- or trisubstituted

OBORBUPAMLY 5 €4) o G o o 2.
-0-(C1-C6)-alkyl. or -O-(C3-C6)- cyl, where some ar

I S e U B MRS
flucHmexayzarere B! sidithe sanredivdiréFentund Algiesen and 23,45
indepandentty-rbytpyendiaians,-(C1-C6)- alkyl or

“(CrGLlseysloaliol, here: SP MG Or Al AlRR ARG BIMS I, ¢ y)-
alkyl or 5 cycloalkyl may be replaced by fluorine, RI, R2, R3 and

R4 adrd-tHE saameveicaifierOht aRd @ré eabtyindepdhaemnttysgloalkyl, where
hy%%%@ o@fgmhel( '&ﬂf)a'@%yln 'tgé@ltb%%ﬁd ring formed, and in alky!

-O-(C3-C6)-cycloalkyl, -(C0O-C4)-alkylene-C(O)- N(RII)-R12.
(CO-BEpE |%’ﬁ%‘-’&{6)‘%$ﬁ¥.ﬁz‘98 , -(CO-C4)-alkylene-N(RIl)-

R2IC(@)0-RA2, HEOEH)-aikdfeméenl(RIILR Ezdiehteringom.  ~(C1-Ce)-alkyl

R2

4)

-O-(L1:£0)-alkvigne-O 10 (CI-C6)-alkyl, (¢ .c )-alkylene-(Cx-Cqq)-aryl.
-O-%é-égf)%lkyk%;\e-(c&c14)-ary| or (C4-C15) Fietwhore fier fa

seleétet Srofipe-retp ofkeridinyl, azepiriys, azetidifyl, -802CF3.
bengimidazalyh Lerzafuranyt-henzathiofiuanyl,benzothiophenyhay be
benz X%]‘Zj,%g% benzothiazolyl, benzotriazolyL benzisoxazolyl,
benZsothi o?)?ﬁl%a%azolyl,4aH-carbazonI, carbolinyl,

b BB imyheq AR 22 HRUiNERR O L R0 KRy e tRRTERmEn, oS-
15 ghesrmanyinghrmmenyoginmeligylpdeta-hydroguinedingihyl, piperidinyl,
dib dranyl, dibenzothi l, - - PN IPT
m@&%%@wz?%%z?rah%%%ﬁf% I SR T e A
diofaaﬁs}ﬁl%ﬁ;%ﬂ@&%,ﬁlaﬁ%%ﬁ;ﬁ:%%yf??m%%ﬁ?“dmﬂ pyrrolidin-2-
imidaziolidieyfiirhidazohipgtazimidazblyld Trpivddrctyinihdating | the ring is
indQlizinyl g el 36-rdelvhsisabe paofnanyl, dsoquinghinmyl, -(Ca1-Cg)-
isochromanyl, isoindazolyl, isoindolinyl, isoindolyl, isothiazolidiny|

2 2 REIH2 O Soth R TSR AZEA TORERARGT, ome o o of o
2-ispyazelingmnanpbelinyi nhaphtaysidindnattabya sisoguinolimygl, may
1,23-oxadiazoly, 12 4-oxadiazolyl, 1.2,5- oxadiazolyl,
1,3%—?@3&%%%}“08%20%inyI, oxazolyl, oxothiolanyl,

phenanthridinyl, phenanthrolinyl, phenazinyl, phenothiazinyl,

phefigxatkiiny fpthenoiasiny, cqphthatbedhd fpipdsdzivhgkein

% Riperdinyl, pteridinyl, purynyl, pyranyl, pyrazinyl, 25 pyroazolidinyl,

o
Q1

PJ&?@%&{‘X}@EX&%@%‘I’ iggrrgj%g@ﬁ: pyridooxazolyl, pyridoimidazolyl,
is a hydrogen atom, -(Cy-Cei-alkyl, -{C5-Ce)eycloalkyl,
A Cy-Cypalkytene-C(O)-0-R11, -(Cy-Cy)-alkviene-C{O)-N(R11}-R12,
~(Cyo-Cay-alkylene-C(O}-R 11, -OH, -0-{Cy-Cgr-alkyl or

2O C3-Cyh-cycloalkyl, where alkyl and cvcloallcyl are each unsubstituted or mone-,
di- or trisubstifuied independently by -(Cy-Cg)-alkyi,
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pyridothiazolyl, pyridothiophenyl, pyridyl, pyrimidinyl, pyrrolidinyl,
pyrrolinyl, 2H- pyrrolyl, pyrrolyl, tetrahydrofuranyl,
tetrahydroisoquinolinyl, tetrahydroquinolinyl, tetrahydropyridinyl,
6H-1,2,5-thiadiazinyl, 1,2,3-thiadiazolyl, 12,4-thiadiazolyl.
1,2,5-thiadiazolyl, 1,3,4-thiadiazofyl, thianthrenyl, thiazolidinyl,
thiazolinyl, thiazolyl, 30 thienyL thienoimidazolyl, thienooxazolyl,

:Eiet’tﬁ%ﬂ&’é}é@}c}ﬂﬂi@tﬂogﬁidiﬂ(é”fé?@ﬂ@}%fﬁL):ZE é@%@@&@i@iﬁ%@%&f& some or
10Mmo razin ra rnazo
Iﬁ] {Rli%f%f/ ﬁ_en ato m%k E{) Ffe afﬁglfmn% I%ﬂuorme

triazolyl, iazoly tﬁyeny

Q2 arsHb SRR PBF ﬁi&#&‘é%%ﬁﬁ@&ﬁ? P IRy e R 3B ) C1-Co -

cyclnalky ,-ar sgmectraiiphike Rysrogen atomshHnialydenenane alkyl or

rep&%‘éﬁl@%ﬁ%%@%}aﬁh% [R12 are each independently a
dfogen atom or -(CI-C6)-alkyl, 5 R5, R6, R7, R8 and R9 are the

Bt difre Fé?ﬁhﬁr?ﬁ%?raf&géiﬁeﬁ%&&?oéﬁ&é‘ﬁkt|§}1%%%?6t&eﬁ hygegen atom.
-(CHCEY-atkijy i OR; ((o-{@talby)-alkid; 3ePdbrivroadind miltie; CSFl ylene-C(O)-
(C yle € - - £ne-
R IR oL ORI, 8y GG aoteneNGaL
(c1m)%m9mn&®q¢n@synaimlwﬂcls§w@ -0-(C1-Cg)-alkylene-O-

Kyleng6;(€ &l i )6y et is

%bC%@ 23C):G) alk?/(?ezn@e Oé(éﬁt(é)ﬁcr%)%@ﬁn?%gg 1% %‘i@"ﬂlét e
whé?s%ﬁﬁyr%ﬂé idhEin&sBtiteitetF oM n%@t?é’htﬁ?ﬂ“h’ﬁry benmdmlyi
-0- ((shCH)aadky | banthhihtrprgyisethatistHesst oaedroRb, PhzdiBazolyl,
or RIS NeLAhYdRgenaiam, RrantiRe,R6 %&%B&ﬁr R&H%B%om

and R9, together with the rin atoms to WhICht ey are, 15 eac

bonalé"a"“ﬁé T E OB Fo TP - wh s PR REF Ry %“t‘i‘ﬁ%ﬂ‘ﬁ% 1tﬁPé‘dl%}}'dmyl
morkysmBsTitutetibyegs] -Cebymalioyt, R 2itcardoRagingadachdibenzofurany.
independenthra-ny dregestaton:os wic-@a)ralikyl, @hﬁa@ﬁ@ﬂ@maﬁwxolyz,

pl‘eg‘:%l;r%%j% A Cgﬁ"lpggnéi %zng.lrgye anyw?‘uil‘algacnly din azo 1&0” V\llilzggazolinyl

1- {ﬂglaéeié&y M@%Ykﬁ@?&%?mﬁpégw@wéﬂ&ni}ﬁ POy
mineGuathioxy ifbsBdhatria zolofd;8:b] pyndaizinklsuimias!. isothiazolidinyl, 2-
trifl yQreasstic acidnsat 8- ﬁ@&%x%ﬂ%@&ﬁ&t@ﬂ DuM=dslinyl, morphotinyl.
hydm);}é?h%“%) gc? 39 IS tyoromethyl 4%0@41%%2942 438l o s
I n o

1- [M@%iﬁehﬁﬁﬁ%%ﬂréﬁwﬁéﬁ%%%Xﬁbm{@%yﬁ]ﬁ%@{idiﬂyl

4,3 apynieichitiim pBoazinyl, phenothiazinyl, phenoxathiinyl, phenoxazinyl,

3-amRocl2a (S gDy -4; H?l%y'%@fﬂfgl“’% (}%M'p'},?ﬁ}{k)l 28 siny!,

ethyl]-6-trifluoro- methyl- [1 A4ltriazolo[4,3-a] l-iurn
3-afigae [%m(}é %/Fﬂz%la:tjg}r @%{ﬁloﬁy%azmyl pyridooxazo}yl pyndmmldazolyl,

pvridethiazotyl, pyridothiophenyl, pyridvi, pyrimidinyi, pyrrolidinyl, pyrrolinyi, 2BH-
pyrrolvl, pyrrolvl, tetrahydrofuranyl, tetrahydroisoquinolinyl, tetrahydroquinoelinyl,
tetrahydropyridinyl, 6H-1,2,5-thiadiazinyl, 1,2.3-thiadiazolyl, 1.,2.4-thiadiazolyl,
1,2, 5-thiadiazolyl, 1,3 4-thiadiazolyl, thianthrenyl, thiazolidinyl, thiazolinvi, thiazolyi,
thieny!, thienoimidazolyl, thienooxazolyl, thienopyrrol, thienopyridin, thienothiazolyl,
thienothiophenyl, thiomorpholinyl, triazinyl, 1,2,3-triazolyl, 1,2,4~friazolyl, 1.2.5-
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morpholin-4-ylphenyl)-2-oxoethyl]-5-methyl-7-trifluoromethyl-[

1,2 ,4]triazolo[4,3-a]pyridin- 1-ium,
3-amino-5-chloro-I-{2-[3-methylamino-5-(pentafluorosulfanyl)phen
yl]-2-oxoethyl}- [12,4]triazolo[4,3-a]pyridin-I-ium,
3-amino-7-ethoxy-6-ethoxycarbofgyl-I-{2-[3-methyl 30
amino-5-(pentafluorosulfanyl)phenyl}-2-oxoethyl}-[1,2,4]triazolo[4,

3’[234&\&%%%'5%%&:%%@%&3%!& holin-4- ¥Jj xne h 1]- %
tho@ ox%sa ony t%egﬁ thazo ut[fg‘l e(ﬁ)pyrlé ri ?‘ﬁa& o 3Cer

3- amlwﬁty[iZe(Eetm‘bbdtylf fhahethey dems in alkylene are replaced by fluorine,

r1MRSRYOUR- Ayl Rbe R0 %as il s thexyE-msthyicarbamoyl-|
1,2, égttrlazolo [4, 3 -a]- pyridin-I -lum, 3-amino-6- chloro 1-[2-(3

RS, ngh ’érf?\%@{% &9 %msﬁﬁr&mw gach independently a hydrogen
[1 2},t4§trla(ZQ|6[@ aldy]p)mﬂa-ﬂﬂ@-lllﬂ'g]}, -alkyl, chlorine, bromine, -SFs, -(C-Cyq)-

ylpﬁ E%XO ‘et y|] é@ig@xy Of% Z?Tigig EE%F%pynaazq} a]lkylena -

, 3- @mﬂ@)-lﬂ{@léﬁﬁi@ftﬁll Cer-alkyl, ~(C4-Cys5)-Het, -(Cq-Cgl-alkylene-O-(C1-Cy)-
butyedmethoxys&mapnolinsd-vipheayd:2-aXeinylE;ISQRIaRREY. s
-[1,2,4] triazolo )[4 3 - b]pyridazin-I-ium,
3-aMinc¥[2-(3-tert-butyl- 4 methoxy-5-morpholin-4-ylphenyl)-2-
oxo\?ﬁ@él] -6- rﬁ%%éy [1.2.4]trigzQlol4.:b1PYridazin- 5 ubstituted by
3-amino- 6 ethox I-[2-(4 10
metho %olln 4-yl-5-trifluoromethylphenyl)-2-oxoethyl]-[1,2
mmiﬁzm@[%—ia]eq@wiﬂm;&bium RS or RY is not a hydrogen ator,
RS J&uﬁ?R@'@@%X'ﬁ%p ﬁ75 Wgﬂg "E@rq I:.II‘%PMDEH MYILL %f&?fboﬁt%k@ﬂﬁy are

mino- 6-ethoxy- 124tr|azolo 3-b; yrldazm -ium,
3. aFﬁFﬁOqof'ﬁ? -ngPbater%.% 11?160)(91% where the rnng is unsubstituted or

morpbrotivbsiyiphenid): Z-oxdethyl]-6-cyelopentyloxy-[1,2,4]triazolo[

RZ?'H‘?&M%%QH 111(!1 dent}y a hydrogen atom or -(C1-Cg) ff
3-amino-I-[2-(3-tert-butyl-4-methoxy-5- morpholln 4 -ylphenyl)-2-oxo

ethyl]-6-cyclobutoxy 15 [1,2,4]triazolo[4,3-b]pyridazin-l-ium,
5) 3-amit of2HBiertrhudtyld sneihaxy-6r merphalin-4-including the following
Zlg% henyl)-2-oxoethyl]-6-phenoxy-[1
; trlazolo[4 3-b]pyridazin-l-ium, 3-amino-6- benzyloxy 5
- - Wféfﬂ%s%aﬂxapaﬁ%fﬁh’fﬁﬂﬁ%ﬁﬁrﬁ%&%@%ﬁi 24k
tridz @iid Miiwokapdn 3 -bipyaide dimtbigeng acid salt, 3-amino-1-{2-(3,5-di-tere-butyl-4-
hy&o@%ﬁ%gy )[iﬁgﬁﬁiwﬁﬂ%ﬁ@q& AU RIQiN-4tpyridin-1-ium, 3-amino-

1 eﬂgsh VQ &?Wﬁé}mﬁw%&%&%ﬂﬁ% Aliazolold.3-hlpyrid

3- afzu(sﬂté%ﬂmwb&%%%&% W@h@ﬁhﬂ?&ﬂﬂé‘ﬁ%f-@%&%&?ﬁ%}@f&‘
meytoion eyt {d[ 423 4)piridizeal oy 3-b] pyridaziimd- Uiy 3-tert-butyl-4-methoxy-5-
md %ﬁﬁnggﬁlgeﬁﬁ)tggxpé{% ]%%&H}P%Xr?fﬁ@ﬁ%ﬁhrh%ﬁﬂﬁmmloﬂ 3 a Jpyridin-

1%22'%/&?1{1]0)(%%[0%' 2 K %ngﬂg/ gr%%c? gt pgé(tXPlJ(%*ozsu?t]an%p% Bé/thyl}-
[1 @ﬁmr@o[é[z-ﬂmmmﬂuwm-metﬁewy%ﬂrﬁh@mﬁmﬁ}hmﬁﬂbh@ﬁyr)&{wemﬂ-
an@etRYHeBeaNBlopIeRYlphenyl]-2-oxoethyl }-[1,2,4 ] triazolo[4,3-a]pyridin- 1 -ium,
methoxy-[1,2,4]triazolo[4,3-b]pyridazin-I-ium,
3-amino-I-[2-(3-tert-butyl-4-methoxy-5 25
morpholin-4-ylphenyl)-2-oxoethyl]-6-ethoxy-[1,2,4]triazolo[4,3-b]py
ridazin-l-ium, 3-amino-
6-(1-ethyl-propoxy)-1-{2-[3-methylamino-5-(pentafluorosulfanyl)ph
enyl]-2-oxoethyl} - [i.2,4]triazolo[4,3-b]pyridazin-I-ium,
3-amino-6-(1.-ethyipropoxy)-I-{2-[3-methoxy-5-
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(pentafluorosulfanyl)phenyl]-2-oxoethyl}-[1,2,4]triazolo[4,3-b]pyrida
zin-l-ium, 3-amino-I-
[2-(3-tert-butyl-5-ethoxymethylphenyl)-2-oxoethyl]-6-(I-ethylpropox
y)-[1,2,4]triazolo 30 [4,3-b]pyridazin-I-ium,
3-amino-I-[2-(3-tert-butyl-5-cyclopropylmethoxymethylphenyl)-2-
oxoethyl]-6-(I-ethylpropoxy)-[i,2,4]triazolo[4,3-b]pyridazin-I-ium,
3-adnil d [?ﬁ(ﬁﬁ%@fi methoxy-3-morphotin-4-ylphenyl)-2-oxoethyl}-7-ethoxy-6-
oag;x%a%f;gg Rplonl2 xSt CHEE T R W
morghghnifoiplignyB-terasiingl-2 Supisyarsprispmmerhth e plieaglyid-oio
pyriatiy e (1- ethydpiopexyl-{d 2i4lFiazotelid3-hlpyridazifhdritm,oxoethyl]-

(1,23 %”f%fk[ ﬁzﬁ%&ﬁﬁ%’&é PYORMRYT. tE?lePQEWA)n%zR&S%UXM& n-4-

ropoxy)-[1,2,4]triazolo[4,3- e%t) ridazin-|

ittt e ol ol Ll R NPEMN I
butyexyptib: @ AjtriagiolnSHdBehjbydidezihyliGnsppropoxy-[1.2,4]triazolo[4,3-
blpRIMAN016:{1-ethylprapexyildiBrmathoxymestriluprargtyliphenyl)-2-

I 124 gz olo Ipyridazin-}-ium
Oxogtgflriﬁ)glﬁ%x te?{]'tgﬁ%ﬂgéﬁ %ﬁ%xybthq P‘Xﬁ) 2- oxée nﬁ %e oxy-112-4%-
methetpiApReRIRY-f 11 2; H]ﬂ‘i’ﬁ%{lw@hﬁﬂ’ﬁpﬁdﬁﬂﬁhﬁl ihin 43mml° [4.3-b}-
pyrideaiminmh] 2: (B {srduty-breyelepropytmethopyphemnyl) < okgtthydnino-

6 eﬂﬁn@ athypreRexy s ii.Z:4liiazelal4.3- @1&}%&3&2 (% M9ty t-4-methoxy-5-

3-amino-I-[2 % (3-text- but [-5-cy elobu F
mo‘ﬁ’ﬁ%lfﬁ/i‘) we %Bt%ﬁﬁoéﬂi}i tﬁﬁ%’%ﬁé’x‘i}‘f 1; 22"'%%?23 L AT
3-apiimoh-iti Bn(33eatrnitnd=4=[gethoxy-5 -morpholin-4-ylphenyl)-2-oxoethyl}-6- cyciobuto:\y
[t :L%i@myﬂwm@ﬁhyhﬁ%bwtﬂﬁmeny@ 2-oxoeii-BelloetylieRain-4-
ylpéélr)v )12 dxl tr éoéoéél 3 b—kgwﬁézdz%ll UF] mb&p yridazin-1-iym,

elo ex methoxy 45 methoxyphenyl 2036%’%%110—6-
bmﬁﬂlogi@'i% %?Sb%kﬁm xl]ﬁ‘ﬁ&?ﬁﬁ‘f[‘ﬂ“ﬁ"ﬁ}m& A ]él_% AT

triapgeGHtioXydhfR-(3rbert- 3-amino-1-[2-(3-tert-butyl-4-methoxy-5-morpholin-4-

yipRubyl: 5 &?&Bﬁaﬁxmﬁémﬁ@%&wﬁ xRt 2ifliriazalold3-biRwino-1-
azin-l-i m
e ExETt e ?’tﬁ%%p T RS T RS e ey N
tnap@&]m@gméa%n@_ %yndazgﬁuj}oﬂ}r{%-(?y—tert-butyl-é%-mcthoxy -5-morpholip-4-yi-
pheds@Ringxdthi2HBcert-hifybrde ety 3, 4dibydroRHshenzall.ddoxa

aﬁ 61 2-(3-tert-butyl-4-methoxy-5-morpholin-4- iphenyl) 3- oxoethyl] -6~ cyclopropy}
[)-2- o&oethyl] 6 1- ethylpropox;r/s) [1,2,4 tl’IaZO|O{'§1 ]P ridazin-I-i
me yé a'lﬁ H&q o}pvmaazm i-1um, 3ramino-]-{2-(3 et

motehbibufryi’lﬁhmﬁiWow@bﬁﬂfﬁﬁﬁ?@hﬂ%%@ﬂjh@ml@é‘ﬁmwmﬁ-@F@tﬁy‘lmﬂm'
6- (@%@pp[i;lafgoﬁ 1U«!@49%%}3amlﬂyfid@&h&ﬂﬂmmfanlyl)phenyl] -2-oxoethyl}-

rnin t-buytyl-4-met o) olin-4- 2

o B i T DR IBEA S bt
(peqtqﬂﬁqregugﬁqmqeﬁu -2~ oxoethyl 11,2 diriazolof4.3-bipyridazin-1-tom, 3-amino-1-
[2-(3+terblovityleddunatroxipleayiptphokitdbpiphehyl-hoxoetindutstho
4, %36 L bt '%QLO [ffélﬁlpyr['ﬁ At My1-5-cyclopropylmethoxymethyl henyl) 2-

no; -I- etho eth X )-2- xoeth
GX?T%?% R A S AP iy, AmciOo -t
bug%:émﬁgﬂo&;@g@}bmrmgtﬁ@kyﬂlﬂpmpoxy) 11,2 4]triazolo{4,3~b]pyndazm I-
phenyi)-2-oxoethyl]-6-(I-ethylppropoxy)-[1,2,4]triazolo[4,3-b]pyrida
zin-l-ium, 3-amino-6-(1 25
ethylpropoxy)-1-[2-(3-isopropyl-5-methoxyphenyl)-2-oxoethyl]-[1,2,
4]triazolo- [4,3-b]pyridazin-I-ium,
3-amino-I-[2-(3-cyclohexylmethoxy-5-methoxyphenyl)-2-oxoethyl]-

niyi-d-methoxy-5-
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6-(1-ethylpropoxy)-[1,2,4]triazolo[4,3-b]pyridazin-l-ium,
3-amino-I-{2-[3-(3,3- dimethylbutoxy)-5-ethoxyphenyl]-2-oxoethyl
}-6-(1-ethylpropoxy)-[l 2,4]triazolo [4,3-b]pyridazin-I-ium,
3-amino-I-[2-(8-tert butyl-4-methyl-3,4-dihydro-2H-benzo[1,4]- 30
oxazin-6-yl)-2-oxoethyl]-6-ethoxy41,2,4]triazolo[4,3-a]pyridin-l-ium,
3-amino-6- diethylamino- |

fum; {2 [3 f@%@%ﬁ@z(@%&aﬁ[uﬁf@M&wl)ﬁbﬁﬂﬁﬁﬁﬁ%a%ﬁ&m}tb}o&oethyu 6-(1-

-l-i
ey Rt . a1 Siggeh 219
met%aslwlﬂ%vfﬂ@hpﬂém% @tby Pﬁzi’zwﬁﬂa%@@{%@%]ﬁg}r PR L H
3-ard@nioc-[2+«(bebtGmBBex yphenyl)-2-oxoethyl]-6-(  -ethylpropoxy)-{ 1.2, 4] triazole-

[4, 32b 39 thmhenﬁ'mn@@?f%h%}ogm Ipr R L. 2ARTAE Rk thyi-

ridazin-|
chery R A B RS S ERR -2-ERA F g
methreprossLFL; 2xddth et Olofay Brbjoyrica2id Heienyio[4,3-bipyridazin- I -ium,
3 axﬁn?émU@dﬁlﬁyﬁ@%@@eﬁ@m&ﬁéﬂﬁwI'%tﬁylgropoxy)-
153 %;,@wi etﬁyu%f?ﬁmxw [1.2. 4lriazqlol4 . 3-blpvridazinl iR moxy-

ph%ﬂi;a GO o%‘pﬁéﬂ?‘l?@xé&b‘e%Hﬁ/‘i‘]‘aéo@iﬁe‘fﬂ%?%?ﬁdanff‘Z%P“1 -

(3-teanippdBehipyridabimnyiphenyl)-2-oxoethyl]-6-(1 -ethylpropoxy)-{1.2,4]triazolo[4,3-

blp ROl @aﬁﬁ{&oby yl@%%ﬁ@gsmwl@@m&@%nhyﬂm&hyl .
-methoxy etho -i,2, 4 r| olo[4,3- b ljymda2| n-1-ium g; ami n? ]I
6~ (116211%' 1%?;%%& 1l met?]o S R]D dazin- uioxy-1 - 2-{3-tert

butyh@mﬁ@ma%lﬁﬁeﬁw Wgﬁyﬂ,ﬁ%@? -bjpyridazin-1-ium, 3-amino-
1- [ﬂ(%ﬂﬂ&é@ﬁ%ﬁyﬁ}&ﬂbdﬁl&ﬂcﬂiﬂ%@Qethylpropoxy) -[1,2,4Jiriazolo[4,3-
AINO-0:(1+ %19@@%% {@L% RORPNOING YR PERRAILOIAS in-6-

ulfan ) hen []-2- oxoeth 4)triazolo[4,3-b]p }/rldazm -l-ium,
vl é %?ﬁ%ﬂéé{ %;p_jf}?ﬁ)lfgxw]é &V‘%OIOH W3 b]pyndazm 3-amino-1-{2-(3-

tert{payitafudrosufanyhphedylRamibe it Podiviatotofid;3-bidyrida
ma%ﬁb'ﬂlﬂ b @éﬁﬁlp 1l1m 3-amino-1-[2-(3- ticrt butyl-4-methoxy-5- nlaoréaholm wde
ert- methox ou n xoet .
vip! nlgr ﬂ. OﬁTﬁ | Zl]o% i ir%nbi(p{/rg 1izo oidc%f%Tpvr;Xa)L; Pmm hyé]m ng-1-[2
(3- "Sﬁal?ﬁ‘iﬂtﬁﬁl?fh%ﬁolW%ﬂ%ﬁa¥@§?ﬁﬂwro{’?ﬁ[@yﬂfétﬁ8%§f@ fatliriazolo-
[4 iaw&ﬂmrmsu|fanwl)ﬁnbGFWI-](%@(WBEﬁqﬂyél‘itﬂh@ow{ah@}b}pwwal -
Heac e e e
pﬂeembm% Hm peiii b O E e
ethfihrerter Mahidntos uiderstbody rbeméahcanitng-of didarieland
[4.309pgAMEACIHE, paiticula20-prelerenseiRaing g ishahipridRoethyl)-
6(5)%; e%x?é o E‘a' RIS ”'ﬁd%‘%'d?lﬁm hydrochlogic acid, (5.13.¢3 3.

éid, sulfuric aci emisu

le acid, pho horic acid,
ke ch?ﬂ%&"@é?&%érﬁ@ﬁ@ébﬁdﬁ@%ﬂi"%"t&u‘ené&ﬂfﬁ
[4, &biglydkiaiorobenzefesulfo e -dtidt-oyglohextiidmiddBuifoiic- bmd)[l A

ox&lﬁé&%@@%ﬂ&é@%ﬂi@@fﬁo@@ﬁ;2&:@9@8&%@%&%@% acid, acetignino-6-
C oxa | rtaric acid,, SUccl ero

die% actlc &di ﬁ KPR ipIc a ﬁﬁlh r?/c é’é?ﬁﬁ?ﬁ%hé Er Lagolo-
4, ﬁidmred%rul @ﬁeoni@ﬁé}@ldﬁa&%hwﬁ&dmﬁamr@%mw4 -ylphenyl)-2-

trifluoroacetic acid.

~AMIno-6-
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The expression "(C1-C4)-alkyl" or "(C1-C6)-alkyl" is understood to
mean hydrocarbon radicals whose carbon chain is straight-chain
or branched and contains from 1 to 4 carbon 30 atoms or from | to
6 carbon atoms, for example methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl,
[-ethylpropyl, hexyl, 2,3 20 dimethylbutyl or neohexyl. The

oxo%ﬂﬁ%%‘&?hol g@yﬁ[@l‘ @! 4 @fb]p%géazlgrﬁ) ﬁ!{lﬁy lengmiSo- 1h{2 -(5-bromo-
I'Sto mean ar n radl S, wnase c ini
2 RN o AN ol GBERAL 120 I 0 b S v
3- mmﬁi’fbr@«amb@rme%y@ﬁm@tﬂwwmﬁ@mmwéﬁé Ak
triafIoRANSHbmetudethylens;-bytyiene:-duptapylmeatibyleteyy)phenyl }-2-
oxoetﬁynyé_ '1”%%‘51%}%9@9’&5% tilwgolg['ﬁ%e@ Qéﬂ)e pﬁm% 1s ammew ~{2-(3-tert-

-aimetny met ylene ene -met yiene,
b“%%fﬂ?}ﬁﬂ’ﬁﬁi}‘féﬂé?ﬁéﬁ*‘t%g% (%%%W?Bﬁfi}ﬂe g&?ﬁ%ﬂé3rblpﬂléﬂln &
iumsmethylpentylehd?- (%@-@Itw{em?hqsyaiﬁb}ﬁal@nﬂbémaoemé -6-(2-methoxy-
em&>§p[gsia%?azogt£@éb%@ﬁ@ﬂw1 Ry -O- (Cslaﬁé&)yalw 3;%&6&%%?5%0@ 5.
e N e s A
3o ATTSIE PHEEOKY B tHORY PR BG R SrseoioRyP bt gRony -2
oxdSRRHOXY Rt O tpentoXy 2 - pe NtexaymiBepeabeixys; { 2-{3-methoxy-5-
@eﬂmhgﬁgﬁfagéhfﬁ@éﬁ %Q&’&?W{llz Q%LQ&X[A’ZS Qﬁ%ﬁﬂn% ﬁgpt%nmo iIe

.G heptox dimethylpentan-3-oxy _1_octox )ﬁ/b )

3 %ETBWI 4 taoi(ﬁr% é’iﬁ?ﬁ?é‘ﬂ‘%ﬁ %he 9 2-oxoethyl]- - e Altriazoio

4. 32b33§¢4ﬁqm"eihy1@entan -3-Gapdrodisbiory -diSiTirarbaprEssign 3 -methoxy-5-
(pen(fEdofefiay aipadkyll-isondersiood: teimesn sadisalasmchuas or 3-amine-
i- {’panprp gt% -mQ!?h denveﬁ mdg 1}% enyH"l?@Xl%Qﬁ.l ﬂ %n{%l gmﬁ%ﬁlyi—

Stich as cyclopropane. cyclobutane,  dyclopentane or
CMW%‘P%@)%‘H@&W%{%%}%‘%%W“I@“(C3 -C6)-cycloalkyl" is

understood to mean cycloalkoxy radicals such as compounds
which derive from 3- to 6-membered monocycles such as

TheyelofropaXys i0=cyeio butoxy, eyalopehtnaomdyiolobexoxydsT heticular

pre%&%%‘iﬂg gl‘(&QGQ%hcﬁrﬁxd&Hm ﬁ%&‘%@a M@&@@m@ﬁ'@ hydrochloric
%édrgfadllcalsl hav!rﬂxlqcfggl (?:1:}1(1)5 (1:(? Em toom(s)rgg thg “ne%‘mesulfonic

acidy PPRAT Fatcars A7S: fSFaRans I & onRs y? naphAthyi,

acigyx appFRaCEUHapRthgdid - @bﬁﬁﬁﬁuﬁmﬁryla@dfluéﬁﬁwph%&ﬂwwmc acid,

cydiagicalmand.espe ciallypheny-araspreferredianyhyadisattandmTdae: acid,

ace%%(%%.sgggpc Q%t ta@aﬁ@g&ﬁ%ﬂ&%%@a@c@%@&@&pﬁxgﬁﬁé aQ%VjQ)%J “SIE' malic

to 15 carbon atoms which are present in one, two or three rlng

a‘“@y%?é?ﬁsafb‘inétﬁ“t‘b Bifle TGP Ah B QB Yo s aiae acid
palmigly ccohtainfoneatwio athtee or four identical or different
heteroatoms

The expression "(C1-Cy4)-atkyl” or "(C1-Cgl-alkyl" is understood to mean hydrocarbon

radicals whose carbon chain is straight-chain or branched and contains from ! to 4 carbon
atoms or from ! to 6 carbon atoms, for example methyl, ethyl, propyl, isopropyl. butyl,

isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, ncopeniyl. Il-ethyvipropyl, hexyi, 2,3-
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from the group of oxygen, nitrogen and sulfur. Examples of these
ring systems are acridinyl, azepinyl, azetidinyl, benzimidazolyl,
benzofuranyl, benzothiofuranyl, benzothiophenyl, 30 benzoxazolyl,
benzothiazolyl, benzotriazolyl, benzisoxazolyl, benzisothiazolyl,
carbazolyl, 4aH-carbazolyl, carbgjinyl, quinazolinyl, quinolinyl,
4H-quino|izinyl quinoxalinyl, 21 quinuclidinyl, chromanyl,
dimSi NG |nyI decahydroquinolinyl, dibenzofuranyl,
dlbenzothlophen dlhydrofuran 2, H(%tetrahydrouranyl
Thedlﬁ%erﬁfﬁﬁan;gp‘ﬁéﬁlﬁfw “Hio %fnyr & HEFEBC it adify P Seit a by mean
hydidsaBanyddivnidazoeldimydn inicaz einyh:-dmid az odylcHdd sintiazedyk 1 to 4 or
1 6'Q%%Uﬁ‘yalmkﬂgOH%'%XEABQOIX%?E&&”%?A}%&O'?%BE !mg’ ropylene, 1-

isoquinolinyl, isochromanyl, isoindazolyl, |somdoI|ny Isoindolyl,

meﬁ‘%"t %Idlnwt%e%othlja%%]ﬁ %Tﬁ?azoI}]etfg’éﬁﬁ?}R?’lmemygene L2-

dimigtbyezukdmny, 2LidoxarolirgliomorpHetimykthnaphthyriditglpropylens,  2-

me@FiARKIRISAAUIRAlINYI d:RrOXAdIRZQ Ve 11 2 moxaaioralyh-& s 2R ylene"
oxadiazolyl, 1,3,4-oxadiazolyl, oxazolidinyl, oxazolyl, oxothiolanyl,

is aﬁﬁ‘é’llF&ﬁ?ﬂ?meyl phenanthrolinyl, phenazinyl, phenothiazinyl,

Thepbanoxath i CoRanelkariny| " shif alagimiiytl Gpiperagioylo mean alkoxy

ad%’se“xg'”ﬂ lFm%te”garllry 5 Q&'J&&Yihé’x ARV BMPAIRY L DYIORZRIAMY o; from 1
N %yrazo inyl, pyrazoly RgecE)yrldazmy pryidooxazolyl,

Wﬁﬁiﬁfﬂ%& 17 Wﬁﬁ?b‘fyFtthﬁ”ﬂﬂ%ﬁhéWWOPWh&Woxy isobutoxy,
tertiyrimyidinydnipyyr GHakmyky pSarationl, RhbxoystOlyHeyrrGhypkxoxy, i-heptoxy, 2
heﬁww&&&wwmﬁ@%wamwm i@trm}z@;@qm@amls -0ctoxy,
zztgtr{a Q%jrtz%v[rldé l}g{ t%h ad|a32| yl Bcttgladlazolyl

T 3R izfs A BTy ri *A'Yt% AdATSiy,
1h@kﬁmﬁﬁﬁ§eﬁylﬁxéﬂira&z&raﬁmyl i%h%%t%‘éﬂ?ﬂﬂ ithiglyRHRRéNgHch s compounds

whitheneimidazolyl, thigRaaxezelyhoHISRePWIaIYl: tenRmMHdYLyciobutane,
hlenothlazo‘l){l thienothiophenyl, thiomorpholinyl, triazinyl,

ey O,Ifﬁt?ﬁ%%ro ﬁal}f “triazolyl, 1,2.5-triazolyl, 13.4-triazolyl or
The ey 'iéﬁi@a@s}rvtﬁea&%ée%h%ﬁ%i@m@ﬁdwl%ﬂ@m%% Rfch as

rﬁ'ﬁ!ﬂrﬁ? A&l achR hygrogen, QRIS iSmbRerRtog {0 M8 propoxsy,
cycg?@/cllc rn stems w ch together with the 4H-[1,2,4]triazol-3-

§ 9 to’ﬁ?uqracf‘fé’rr% “for example, a
Thfr@mﬂmaz"d@f@maﬁ@g}’r’u H-BAEREPIA & rFGAHIBIT hersbie AE i irgne from
6 téﬁw%%(ﬁ alt\t!)'r_xlg an'x\é ng dQ%Fﬁ%&xﬁ%ﬁlé@éf\é myafﬁpg Bl%n%ﬂq%hthyl

R2 is a hydrogen atom, this is understood to mean 25 bicyclic ring
for %@ﬁslwwemiogéﬁﬁ@mwfﬁ@ aHIppronairhiepbieg-yidiviingn especially
phéornularierfodnny! fadietample, a

Thé%g?prélmzqi@t[4§u9;&¥{e,9@zaqﬁ§gym REHNGWHICRNAS 1085 carbon atoms
Whlgh Oarvglggesem in one, two or three ring systems joined to one another and which,

according to ring size, may contain one, two, three or four identical or different heteroatoms
from the group of oxygen, nitrogen and sulfur. Examples of these ring systems are acridinyl,
azepinyl, azetidinyl, benzimidazolyl, benzofuranyl, benzothicfuranyl, benzothiophenyl,
benzoxazolyl, benzothiazolyl, benzotriazolyl, benzisoxazolyl, benzisothiazolyl, carbazolyl,

4aH-carbazolyl, carbolinyl, quinazolinyl, quinolinyl, 4H-quinolizinyl, quinoxalinyl,
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structure: 22 NHZ NN'N N The expression "R1 and R2, R2 and
R3 or R3 and R4, 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 1, 2 or 3 of these atoms are
replaced by nitrogen, oxygen or sulfur atoms" is 5 understood to
mean, for example, ring systems such as 2.3.5.6.7,8-hexahydro-1

qun%b%ﬁr%? %h.!r S)zgﬁz ac}%X%'e%?? né hm%p&oqu1nolmyl dibenzofuranyl,

tetrahy dro-3H-5-0xa-1,2,3a,4,8- pentaaza-
dlbwajgﬁ@qﬁtb]n QWM%Z ,3- b]-te!:rahydrofuranyl dihydrofuranyt,  dioxolyl,
dio:@yB]6, Ztetrahydroibiidibxafita@yBa, Anteradz aimidazolidinyl,  imidazolinyl,

m&\é@lﬂpemﬁ[#akaaphthﬁl&ﬁ@i indolizinyl, mdoiyi 3B-indolyl, isobenzofuranyl,

7 tetra dro H-8-0 3a,4 ntaaza
lidinyl, 2-
iso um aen tlaTE) rox F?H{HafSOl gazo:}'x’/? isoin 0 1somdoly1 isothiazolidinyl,

150@%¢%itetr@HV%¥BHJ‘5%ﬁ¥ahi 2 e%%@%@ﬁ%aa%&%mhnw morpkolinyl,
napbjiciopenta bjnaphthalenefinyl, 1,2.3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2.5-

oxa%eéb@yl? &i % bmgl'ﬁ 10%3%911@1@’19 '8%%%%3 GXQ&QQLW[%]Eenamhndmyl

nap hthalene; 2,3-dihydro-5,7-dioxa-1,2,3a,4-tetraaza-s-in acetgei

Qa%tk?ogngétrgﬁwgl_%HEhenothlazmyl phenoxathiinyl, phenoxazinyl, phthalazinyl,
rireyoioparelidiiyindfidazb ¥ 3ibjyivarimeziny, pyroazolidinyl, pyrazolinyl,
pyrédasdy8, gﬁﬂuﬁwdﬁ%%ﬁ@ﬁpﬁm&{ﬁlidaoiyl pyridothiazolyl, pyridothiophenyl,

ria [4.3-b azine ofuran

pyrgg 6%" a- tef’crlléh JP in§ diox of Z(Iiﬁ ﬁmohj t gﬁrgi trahydlﬂr] furany’,

Mwwoisﬂrhée ReRasiispingds, A7 R Stk R@H 7 iheppeginyt
1.20nRBiant/ R, ggdthtiwith the Fingdatoins to.whichdiheyyarebgathenyl.
mé%&:ﬂﬁé?ﬂ b ﬁy? tﬁ%TW%ﬁr%eﬂggﬁmﬂkﬁw %%5%%%&%@1)}/}1’01}&

nly of carbon atoms o of these a re.replac

tm‘??‘f%ﬁ%v fy@enazér"?yZu i éf‘ |f1$ %’ﬁo er %@ % tfﬁaezgﬁ? i ?Ymmm
1 2é>éam?ibé k#]@%é?émé%@@#ﬁa@@%x@ih%%ﬁéﬁ%[l,qd|0X|n,
In Bedcadinpalra-2H:lranza({, 4loxazine 1. 2:3 Rtetsahydragaingxsalifg,; this is
unc%rstQ&f‘ £9 leg’zlglgfé%ﬁc 3 dJ@(QE? %He@%ﬁ%ﬁkﬁﬂvﬂt@ﬂ@ €871 2 41triazol-3-

5-tetrahydro-IH benzo ?Jdlazeplne The ex essmns
oo FRTIE e N R AT B B v i
hafraginienisg seprasent a 5- to 8-membered ring which is formed
together with the nitrogen atom "N" or the "N-(CO)" group to form
cyclic amines, imides or lactams which contain up to 2 further 25
heteroatoms from the group of N, 0 and S" or "R11 and R12 in the
m R22" and "N(R21)- C(O) -R22" fragments is a 5- to
bBred ring which is formed together with the nitrogen atom
“or the "N- -(CO)" group to form cyclic amines, imides or lactams

In w@ &9& fananup o fuheph &tﬁ@ﬁ&méﬁ%ﬁh 8: 950U REDbdQ0 mean

"is understood to mean, for
blcychc rmg systems which, togetggr wgh the 4H-[1.2,4]triazol-3-ylamine in formula I, form,

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

structure:
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example, ring systems such as cyclic amines such as azetidinyl,
pyrrolidinyl, piperidinyl, 23 piperazinyl, azepinyl, morpholinyl or
thiomorpholinyl, and in the case of the imides radicals such as
pyrrolidine-2,5-dionyl, piperidine-2,6-dionyl, piperazine-2,6-dionyl,
morpholine-3,5- dionyl, and in th&2case of the lactams radicals
such as pyrrolidin-2-onyl, piperidin-2-onyl, piperazin-2-onyl,
morplglin-3-onyl. 5 The rearranged expression "alkyl, alkylene or
n;(clo Ikyl some or all of the hydrogen atoms are replaced by
“fluffin nis understood to mean a partially fluorinated or
=P Qfinated alkyl, alkylene or cycloalkyl which derives, for
example, for alkyl from the following radicals: - CF3, -CHF2,
The BpERonCRIPIGRS; R Rt BHE 23 Akt Gpgper ritpphe pag atoms to which
they-Grien bfndsd, G -CiH 25 -rkehnBefedBng. Gl2rOthihg déhsists only of carbon

a‘r,om(s" FIZECE@IF 3 (9 %sg: E{Emggl% rﬁ%\lz;@ Qalalil&gé:nz 'oxgéég &'élﬁﬁg: Héke" is

-CH2-CH2-CF3, -CH2-CH2-C IE ahydro-12.32.4.5.8
undepsios. SFRERST SREPICEA CIED’ HHFCER i SpSahydre-1.232,
hexa@HE«QbHEQHSPIORACHF-CHFZ]- &-(@WF}@P'@E@I-PZF 1,2,32.4.8-pentaaza-
cycf(@éﬂ%{@ﬂ&xgﬁ%e'CH F-CH2-CHF2, 3@ HietfaiddrCiEoxa-1 2,32, 4-tetraaza-

cycioggnga@ﬁfﬁhglzs -CHF-CF2-CH éH’I@gH Fah%&% %EXa 1,2,3&4 S-pentaaza-

)5 .CF2-CHF- SRR
cycl@rAlEPIRgIECF2-CH2-CHES, ?dﬁzﬁf@ﬁ@f%ﬁztﬁa T2 34 Bepemasa

cvepE2alCha@RBne CF2-CRBEHE2he CRIRFRACHRE-CH{@RI) Rpentala}-
nap %Hé%gg%?gﬂ%&}l&ggg% TQ%((:%—I!; %@é@%@eﬁgHWM o-3H-
vl ERAFHDT i) (D) R D g

[1 z@ﬁ(@@ﬂ@)@ﬂ@ﬁu@ﬁ((ﬂmz)(cﬂé)éeeﬁazerrmeﬁaﬂ@méy[‘bﬁdi[1a~=41
maﬁlﬁ;{?;ﬂﬁl@ M{Jﬂﬁfnpossible combinations for butyl, pentyl and hexyl,

hich “ke £Q f er wi e rin
The Xe res,Se fr%ma%tﬁ R??q owm rac}?’ %%&ﬁg%_ﬁ%gﬁiy#@%é&ﬁ jh the ring

stom U 155 e e PrAe e o DTS e i A onsss
onifurthebpossiier dombidativisfotopropytepiecdd ity limegepertydemner sulfur
atof@d h?xxmgs’td@@ic%mﬁiéﬁlsof@te Q@ﬁ@t@ed,r%é a@ﬂtﬁfﬂ{scygl&mkég, 2.3-
dihfz%& nl?ﬁﬁ frolgran Fg%e&:%cif aﬁg 4F0:Easz|§\ { A I3:f tetrahyquumoxaime
benzofl, 3]d10xole 3,4-dihydro- ZH-benzo[E 4]th1azme or 2,3.4,5-tetrahydro-1H-
benzolb]f1,4]diazepine.

The expressions "R11 and R12 in the "N(RI1)-R12Z" and "N(RI11)-C(O)}-R12" fragments
represent a 5- to §-membered ring which is formed together with the nitrogen atom "N" or the
"N~(COY group to form cyclic amines, imides or lactams which contain up fo 2 further
heteroatoms from the group of N, O and 5" or "R11 and R12 in the "N(R21}-R22" and
"N(R21)-C(O}-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 fo 2 further heteroatoms from the group of N, O and 8" is understood to mean, for

example, ring systems such as cyclic amines such as azetidinyl, pyrrolidinyl, piperidinyi,



10

15

20

25

are fﬁﬁa%f&ﬁ%fﬁéorfa? é&&?ﬁ‘iﬁé""&ﬁ%ﬁ“&?ﬁ

FiFF# FJJ }-}lFF FFFF FF and also the analogous larger
cyclopentyl and cyclohexyl rings. The expression "halogen" is
understood to mean fluorine, chlorine, bromine or iodine,
preference being given to fluorine, chlorine or bromine, especially
to fluorine or chlorine. 5 The expegssions described above can
also be combined as desired, as done, for example, in

p1pere££ng %ﬁx@k%ﬂ%ﬁn@@ ’(Q@:)l(ﬁyﬂé BRE #4{4GrGHA RN the imides radicals
Functional roups o the in | ate%used !1;(1)r eggm[pllbggmﬂgme 3.5-
Suh A B YRE P fﬂnf‘hep 1%%?11 ou’n hEFermulai P
diorpagh@éh W%%bﬁ@@r@f@ﬂﬁw@%ﬂﬁ@hgﬂ |f’éiHFé1‘iBFo%é¥9ﬁhg’Tﬂldm“°'°nyl
pip@hadPsier, aninelfunctions are, for example, the t-butoxycarbonyl,

The reatpa%gezy AQXQéQ&&Q Qﬁﬂrio glmgnp Q} Q?&%&kg{%ﬁe 0 gila& %L%&f&%ﬁoaﬁoms
rotec{)lng roup Suitable protectlng %I{’OUDS for the carbox

RSTRLES PS PBIEARR s,
alkgeoupscicanike irtiddéecizes afod sempveidrbyitd dhimiie Solidvieke apdicals: -

Cj:é/vgfl};}pqowg r@gpd@;sgrjbgg hetg, (see Greene, T. W., Wuts. P. G.
Protectlve Grou 1%: in Organic S nthe5|séE999 3rd Ed., 15

'C%W]fnt@f@c%ﬁc§ %’@er%ﬂ@ “Pratetiing @I%%E% (2004)
-cr3tdiid, - ditarss. Jihe-@xprassionr Protectng -grodn” may also
mclude correspondl olymer boun é%groé ctln Eoups The

|9gﬂco?ﬁéoq}?‘?d a‘%‘lﬁ%%%&a? by wéﬂckﬁowﬁ processes

~CBDj OFOFICHB@SSEQ desceibed tierec 20 e THBAtiTACAFRher relates

R AR95ess ILPrsbaring e campaypd othe foryla | andior a

eoisomer compoun ormala I-and/or a
-CrphysiptogicaliiF etipoatinle CBRHCH b the o podntd -OfFthe formula |,

SRS e s SR e 125
~CF-CHy-CHyF, -CF»-CF7-CF3, -CFp-CFp-CHF?, -CFy-CFp-CHyF, -CH{CF3)7.
-CH(CHF2)y, -CH(CFHz)y, -CH(CFHoXCHF3), -CH(CFHp)}CF3), -CH(CFH)(CH3),
-CH(CHF7)(CH3z),  -CH(CF3)}CHj),  -CF(CF3)p, -CF{CHF»)y,  -CF(CFH2)3.
-CF(CFHp)(CHF7),  -CF(CFH»)(CF3), -CF(CFH)CH3), -CF(CHF2)}CHgz), or
-CF(CF3}(CHy), and also the further possible combinations for butyl, pentyl and hexyl,
which, like propyl. may also be branched,

for alkylene, for exampte, from the following radicals: -CF»p-, -CHF-, -CHF-CFy-,
-CHF-CHF-, -CHF-CHp-, -CF7-CF3- or -CFp-CHpF, and also the further possible

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

and for cyeloalkyl, for example, from the radicals
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where R5, R6, R7, R8, R9, Q2 and Q3 are each as defined in
formula | and W is chloride, bromide, mesylate or tosylate with a
compound of the formula Il HN"Q1 R2\ /X, T/ N ~N (li) R3N 5
R4 in which X, R2, R3 and R4 are each as defined in formula 1,
with or without addition of base,4a a solvent to give a compound
of the formula I, or b) either isolating the compound of the formula

| prepared by method a) in free fgrm or Erelegsing it fronF‘l F
fhhysiologically indom tible's or, in ase of the' presenge
of\10 acidig’or basig.groups, ganyerting | ﬁycallyg F
patibl Its, epa atin & compound o the formula |
prepared by method a), or a suitable precursor of the formula |
which, owing to its chemical structure, occurs in enantiomeric or
diefstereoméq'ric forms, finto the que ef;an orfiers or dias rffmers
Eg&&h farmatien withrenantiomerigally Lagids or =
@matégfaphy on-chirdl statieAary phases 15 or derivatization by

meains of chirél enantibmerically ure compounds such aslamino

acids, separation of the diastereomers thus fobtained, and "
andelipination @futhe-ehiraliopehtiliany grasRsyl thgsinvention further

relates to a,process for preparing the ¢ ound of .the . 2 rmula ;.
o e B e oot e AR EBARE ool faine.
prefeysnerPgy Resnplivariqeyghlaa F BEYming. Spepiaty i BRepriaBoRry s
Thd 29} ROREBDRURE: G1)RIE)chiveeeastdstsd] dsaiok] |for Hxample, in
~.(OREONAly heIRgAressaiinthedorm ghasalt, are converted at

Functional groups of the intermediates used, for example amine or carboxyl groups in the
compound of the formula [, may be masked by suitabie protecting groups. Suitable protecting
groups for amino functions are, for example, the t-butoxycarbonyl. the benzyloxycarbonyl or
the phthaloyl group, and also the trityl or tosyl protecting group. Suitable protecting groups
for the carboxyl function are, for example, alkyl, aryl or arylalkyl esters. Protecting groups
can be introduced and removed by techniques which are well known or are described here
(see Greene, T. W., Wuis, P. G. M., Protective Groups in Organic Synthesis (1999), 3rd Ed.,
Wiley-Interscience, or Koeienski, P. 1., Protecting Groups (2004), 3rd Ed.. Thieme. The
expression "protecting group” may also include corresponding polymer-bound protecting
groups.

The inventive compounds can be prepared by well-known processes or by processes

described here.

The inveniion further relaies to a process for preparing the compound of the formula I and/er
a stereoisomeric form of the compound of the formula I and/or a physiologically compatible
salt of the compound of the formula I, which comprises

a) reacting a compound of the formula I1
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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 Hunig's base, in a 5 solvent,
preferably dimethylformamide (DMF) or dioxane, to give the
compound of the formula l. The 26 A', Ql, Q2, Q3, R2, R3, R4,
R5, R6, R7, R8 and R9 radicals are each as defined in formula I,
W represenis a oq@ Iea‘;‘/éng group such as chloride, bromide,

| Wfate _n eferably bromide or mesylate. The
2-substituted tpja l Zines (Aiwhich are likewise formed in
different proportions—30_under these reaction conditions according
to the substitutidi? patterr?éan be removed by chromatography or
by crystallization. It is advantageous to separate by means of

silic I ane:methanol.as th eluent mixture, .
TN BT R o ot R B RO RN ) R g e v o

Hyd?%fﬂﬁ%é’f@?“t% HSPHITL VORRE b%’mﬁ%af\%‘ﬁﬁo&%‘ﬁé[hmts

of the Z-CN type to 1jsetdctively form the 1-substituted cationic

compoungs.of fo/r%‘la | type where Ql is hydrogen.

Alternativel j}m{ silje to cyglige the hydrazines of the formula

V type with, 4 Yyanates SCN QI of the formula XXV type

selectively to the, |-substituted cationic compounds of the fonnula
1, in which case the thiourea formed as an intermediate can be
cyclivetishith B2 &Jlfud ddtivarerh stidiing indpteidriveh gr without addition
carhpsliinide sathy bromwaacetaiadler ok BarGlNy @xide to give
com ounds of the for I I

D s R e TR P e % e G e toms o
defﬁﬁl?é?’&%&%“ﬁ‘rﬁ?@o@gﬁ%%&ﬁ%pﬁb@ Pl Qo S EG Yristgresence of
suclrigs: E:M@:@Qﬂumrem@ayilm ethydbyeydagiveliy bmpatiidh saifter ring

o) Closurg.£an, Q@G?&%%{%&Mt&%ﬂ@&lQﬂ&\é/k\ﬁ{@@ﬂ;ﬂ&ursor

hyd en, are obtainable. 27 Scheme. 2
%?%ﬁ%oruﬁN R A SO G DR ¢ s o
b)"SCUW@@TWﬁt&mNr-NLPﬁw pure enantiomers or diastersomers by salt formation

with enantiomerically pure acids or bases, chromatography on chiral stationary phases

or derivatization by means of chiral enantiomerically pure compounds such as amino
acids, separation of the diastereomers thus obtained, and elimination of the chiral

auxiliary groups.

The invention further relates to a process for preparing the compound of the
formuta I according to scheme 1.

Scheme 1.
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R2R4 5 R7 X.,0 R3 (V) R6 R2 R4 R9 R8 (I) R3 Compounds of
the formula 1l can be obtained commercially or by literature
methods, for example proceeding from the corresponding
acetophenones X or X' (see, for example: 5 Phosphorus and
Sulfur and the Related Elementsz§1985), 25(3), 357 or
Tetrahedron Letters (1984), 25(34), 3715). The well-known
compoumd%ﬁ)f the formula X type, whichcare commercially
ava)llab Morcan b%zsy esizgd in nume stuctyrahyariatrmns,
b&ﬁ , Torexampl¥, e fupetionalized on the age '
ther reagenfs, en%l chlorinesgr bromin
derl__yatlves such as ph yItnmethyIammoan}gg%ig RS
3|0Hf8)rod|methylhydéﬁtom N-chloroRor NFQromqauccmlmlde
Compounds of the formula X' type can be converted, for example,
The s AP L gPEPIBHARS 1S B R ahiBoliB S ralieT fapesried at
roofBchepastd: 03:REIQ3 RERGt:REQArOTD RDC to 60 CRANG 2T,

whéﬁ(ﬁl f\;% Bgf%?l Ef%% ;a?c F@ﬂl@ﬁ@%%f@%a@ Bl%ffﬁi‘&g@@-ifmg’{?%ﬁ%a
more able 0 cony fones of the e to the
SOlkeé]fa]i’é%F%] s5f<fi9’uf‘ype véédﬁcan WEs Bt untcg( cfi)é]% 1761 ,0% the
forpypéferBsy.. wvroﬁimaééﬁ Verysetéchively- 6T 1Ré mbRiypejralaprecrach as
@ﬁ@ﬂﬂ&rﬁ@ﬁ@%ﬂés&fﬁh@&éu PR andp aftessdakeirlizatitteywiiyiate
ot t%%*y {ap! r?f‘%rgﬁy %‘?X"d@%r'%@ﬁr}%‘? compounds of the Il type. The

substituents in schemes 3 and 4 are each as defined above, T is a

The deupSH R GRGTORE 36 R e P8 BerRHES {Srapytadlgent proportions
undsutipenesdidniscadieactiverciom pobnehswichiaspattern can be removed by

cmeg%gggm%ﬂwmmmﬁm ifRmMide. N NESHE TN INIAS PKilica gel
tg ch orosu C|n|m| e ﬁ Q]grguem 28&2 R5 R6 WQ3 Q2 R5 R6

OW? ﬂlelm mIx
;/ N,{ @2 . RS Re
/‘\/& / . (A)
RY 8

Hydrazines of the formuia V type can be cyclized with cyano units of the Z-CN type to
selectively form the 1-substituted cationic compounds of the formula I type where Q1 is
hydrogen. Alternatively, it is possible o eyelize the hydrazines of the formula V type with
isothiocyanates SCN-Q1” of the formula XXV type selectively to the 1-substituted cationic
compounds of the formula 1, in which case the thiourea formed as an intermediate can be
cyclized with a “sulfur activator” such as tosyl chioride, a carbediimide, ethyl bromoacetate
or mercury oxide to give compounds of the formula I type. In this case, the X, A", Q1, QZ,
(3, R2, R3, R4, R3, R6, R7, R§ and RY radicals are each as defined above and ¢’
corresponds to Q1 or a protecting group such ag FMOC (fiuoren-9-yimethyloxycarbonyl),
which, after ring closure, can be detached again, such that compounds where Q1 is hydrogen

are obtainable.
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Q3Q2R5R6 T'OR9R8T.OR9R8TOH, H'W/--R7 0 ---- - or

or OR8 HOT'OH,HQ3 Q2 R5R6 Q3 Q2R5R6 ROV L-/W-V O

R7OR7 X) Il (TO (XI') t9R8 (X Compounds of the formula Ill

can he obtained commercially or by literature methods. Suitable

precursors are compounds of the7XX type, which can be cyclized

in the presence of cyanogen bromide, cyanogen chloride or tosyl
sch&yapide to give compounds of the Il type, and 5 which may also

be present in the tautomeyg,jg f the XXagype. R2 X_N

R2-- XYRHIXR) L 1~ NH2 4 3 N_NHz R&Xj/;nNcFi | R&The 4

, mula ;; ﬁ,@,}Q pyridazin- 3@9‘ [

[2 pyrldazm (3&)- ylldene]hydrazme are taut K%SR henrs
onIy one fdtation is utilized hereinafter, this meanssthat the otfier

Corg%yﬁg&p &f lt%ef ?Jﬂdﬁ ﬁ|§391 8‘909538!:9%%@111{&%@95? 99 H@gtgxfe%@thods for

formula | can also be prepared in mesomeric for gns whg):h derive

xR ERE AN ST TOHRBEE DPYGHROIS 1 Z P2 RPN
PhovifINNs SN N tHETR SHfed Gormpois A LR FormLan Tetarrdiso piésrs
(opepand i furtherraesame defesmss whichrderiverar) theh are
conpuAIN, PRAIRY forugac QL LOMBHI RS0 QL SEAMBIRS BiCH
example, be functionalized on the acety! group with, among other reagents, elemental
chlorine or bromine, tribromide derivatives such as phenyltrimethylammonium {ribromide,
1,3-dichlorodimethythydantoin, N-chloro- or N-bromosuccinimide. Compounds of the
formula X’ type can be converted, for example, using mesyl or tosy} chloride to the
compounds of the I type.

Scheme 3:

For particutar R5 to R radicals, it may be more favorable first to convert the ketones of the
X type to the ketals of the X1 or XI’ type, which can then be functionalized, preferably
brominated, very selectively on the methyl group to give the compounds of the X1 type, and,
after deketalization with suitable acids, likewise lead to compounds of the II type.

The substituents in schemes 3 and 4 are each as defined above, T is a -(C;-Cy)-alkyl group,
while T? is ethylene, propylene or butylene, W’ is a reactive compound such as
phenyltrimethylammonium tribomide, N-bromosuccinimide or N-chlorosuccinimide.
Scheme 4:
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IN\ N N1'"\\N It is also possible that the compound of the formula |
forms an internal salt because, for example, the QI radical, when
it is -C(0O)-O-CH3 or -C(0)-CH3, owing to its acidifying action,
enables the formation of an internal salt. An outwardly uncharged
compound is 5 therefore then obtgained, which does not require a
counterion "A". This is also true of the nitrogen; here, the internal
salt, in contrast to the form algeagy gescribed, can rearggnge tqg
the netural form. Ace is accep uch as carbony!’ =
-CH2CF3. NH, NHz NNN, NN AN if [ty & (xi
. nrésdmefit forms arise when glfe nitsogen cannot be stag' zetkby
rotonatign. TEZNHZ N N')N N NN N-N"N.N When, only
ne t|on is u§bd |n thls apllcatlon this means tg tthe other

messomeiic formie’ are also %E’too 15 Altern@vnyé?f/
berreacted with ol—gm
RglveWﬁe thioureasoof N

- compegynds of the XX type-€
isothiocyanates of the quég %
XXVI t e The Iatt r can ctivation ulfur, f
COIEE’?"}?ﬁiﬁy %ﬁﬁoﬁﬁ% ro%oacéatlﬁf 8 CI%L ?% l%ggy DIERISHIE or
Suifhds cragpoxitee deronderidy f@itﬁ@ee@mﬁmm@s orhaed o fhsutsapce of
cyalippen thhaidé, féadied aneiRAfadicalahers are @aghuas: defined type, and
Qve [respo L.oL. aRfotesting group such as
hig M%&% %rﬁ%g% %%5 ngt?wr};l%%ygarbon%/I) wr%%h after ring
closuref&anbe eliminated again, and so\Gérnb&unds where Ql is
hydrogen are o talrmplé’(@cheme 5: 30 I;Lf&@ﬁ REX~KEIN'Q1.
R2' X\NFR2XY( JW -%~N R3 N ~NH 5‘3(XX\Y) RYHNYN~Q1' R3
N R4 R4 S R4 (XX) (XXVI) (111)

The compound of the formula XX such as pyridazin-3-ylhydrazine and the compound of the

formula X¥Xa such as [2H-pyridazin-(3E)-viidene]hydrazine are tautomeric forms. When only
one notation is utilized hereinafter, this means that the other tautomeric form is also

disclosed.

The compound of the formula I can also be prepared in mesomeric forms which derive from
the following partial formulae of formula I:

H,N H,N H,N

2
>:N 2 F!\\! \&\-N

X,...N I —N =N
7 =N )/( N X N
Y . N

The compound of the formula I can also be prepared in further mesomeric forms which
derive from the following partial formulae of formula I when, for example, X is CH and R2 is

OH:



10

15

20

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, R2, R3 and R4 radicals here are each as defined
above and LG represents a goog®b leaving group such as fluorine,
chlorine, bromine, iodine, mesylate, tosylate, triflate or nonaflate.
R2T/X, N (XXI)nR3 -) LG R4 One rouggyto the chlorine
compo s,\p%e XXI' type where X,ig niirogen and R2 is chlorine
is, fog,@&e, the reactkzéi@ﬂ:\anhydrides of the XXIII type
witt? hydrazine “hydrochloridé togive the compounds of the XXI|
type, followed by the reaction with 10 phosphorus oxychloride to

It isglyertiaicbiie eoxpquate] Rrtomprdfimes givewhealdsmpsunts

exa@pihen XX typevhiatieiR2(smhtetinec0Q N-CHNovGEES thitd ad\ii e

actibiZ OIS X FGahalh PSP Gl 2N EL&NM&L&MWI%& R SR

R3Y z (XXIII) (XXI‘%\;M (XXI) R4 (XX) R4 NF /_{’co,mpound of the
therdorn L P PP ar b At AN G I EehERIE T Obr Y sUNAHB LY SEF
nitreyfeth berfo im ilathel kit hip owiregtto s themical strertond cocransnge to the

nen@RAARKIOMEY (6 JQuNS: fanbedasepanatedrnte.the pure
enantiomers by, salt formation with enantiomerigally pure acids or

bases %ma@og?raphy on chiral statig aryr\p,héses or
Accd\(::‘riv tization by'means of chigal, enantiomericalty pure
compourids sﬁph as amino acids, $€parafion dithe diastereomers

thd’s obtained, and elimination of the chiral auxiliary groups
(process c), or the compound of the formula | prepared according

Ful®SEBemEl Ganeithenhs inolated-in.fres: irmar.ia thepre:20
the presenTcaz acidic or basic groups, conv rwd to

physiq]ggic ly €ompatible salts (procq@§ b)./Acidic or basic
prodtctsho compound of the forfriula® may, be in the form of

~Jthet (31 in free form. Ph igally acceptable salts
are preferred, for example alkali metal or %

When only one notation is used in this application, this means that the other mesomeric forms

are also disclosed too.

Alternatively, compounds of the XX type can also be reacted with isothiocyanates of the
XXV type to given the thioureas of the XX V1 type. The latter can, after activation of the
sulfur, for example with ethyl bromoacetate, a carbodiimide, tosyl chioride 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 above and Q1 corresponds to Q1 or a protecting group such as FMOC (fluoren-
S-ylmethyloxycarbonyl}, which, after ring closure, can be eliminated again, and so compounds
where Q1 is hydrogen are obtainable.

Scheme 5:
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alkaline earth metal salts or hydrochlorides, sulfates, hemisulfates,
methylsulfonates, p- toluenesulfonates, all possible phosphates,
and salts of amino acids, natural bases or carboxylic acids such
as lactates, citrates, tartrates, acetates, adipates, fumarates,
gluconates, 5 glutamates, malegtes or pamoates. Physiologically
tolerated salts are prepared from compounds of the formula |
capable of salt formation, including their stereocisomeric forms,.iaQ+
cess step b) irr.a maprié n per se. If compgunds o’@e
%9 Glsfsl Ncontain ai\\lﬂlciumm ty, stable alkali metaf, allﬁ‘é
egrttispretgl OFoptiGelly sy f ﬂI’N Orium sa \N/
formeg with basic reagents such as 10 lsydroxides, caer@ates
bicarbongigs, alkoxides, and ammgpip or organic baggs, for
example trimethyl- or triethylamine, ethanolamine, dlethanolamme
CorpRofStRARBIARh MES SFRRTEESY 5 'EIeBBHYIe HRATE LS g nds of
the iRStaneevysine, omithind praigihirethBasils groep sicifmwnt substitution

pat@ﬁg]m@ ofthe fermulald dormasid @qgfﬂ@ma%a}&f(ﬂim}m&ms a good

1eaV%U't%%'e far this purpgse are, both inorganic @pdt %%nw% dS, onafiate.
daroclﬁ oric or hydro romic, 'Su urc sul’func 15

phosphorlc methanesuifon %&nzenesulfonlc ptoluenesulfonlc
4-bromobenzenesulfonig, cyclo exylan%&)ulfomc
trifluoromethylsulfonic, 5 hydréxyetttanesulfonic, acetic, oxalic,
tartaric, succinic, glycerolpho$ighoric, lactic, malic, adipic, citric,

Omi%ﬂé@&d@&lﬁl@ne@é&ﬁ%ﬁﬁd SHAGU S 16 ARRI O @ b G @RCRHG chiorine
is, %1(': !?9(8.1‘!2113 e, er;%gc 1071 0} F%lecx) atn]e(ﬁ'l%es o?Hlng(ﬁf Qe forlﬁ'}lﬂa | nc it

OceUrS as a midture of diastereomers or enant mers or resueits as
hydeiolards thise STiretr EHo sEhesithyers ol wep ratsdepstioties
phc@Mﬁqu&i}e]ﬂlﬁm@\&Itbhe&lﬁ‘yoﬁhfémﬁtﬂ@rﬁzﬂhymm aptienaly

%Q%Ie%rﬁlm()@gemlc compound of the formula
I'is capable of salt formation, it is also p(r)(t:'{ssmle%to carry out \h/
o-fraetionsl lizatiorpef the diasigreo ahts fapmed w /an
\\q Lﬁ a%rﬂ)@}jba@gﬂo QQ/tac asauaehary xal Iesm;fgun
;ﬁﬁﬁglpe;atlonary phase&s or indayer or Gélu chit omatod:’r%\ph
%ratlon of enantiogglis are modified (xiica G%I supports{(@ﬂ]led

okl Phases)and mgéaa%%%s&l@m@mn@ft@mﬁ% SUGBLASH the

trlacet Icellulose. For analytical purposes it is also SI le to use

forpula EWP&)%£t‘6’§l=a{ﬁFchCPﬁI@fﬁ%ﬁtéugﬁr%ﬁ?%F%f%%?’?é V'p a‘s’ggs et
serappropridhe werivatization knsifmoathe skiledworkarahosepaiditer

bas%@@%@m&fﬁﬁ]}m%f&@%@%ﬁﬁm&yaﬁrﬁ@tﬁﬁméﬂ 8y means of chiral
enanm%gre f’nerlc salts Ofdglgi r|n o%uggétys%re f 1| &qh‘é"!ﬁa
|ca’ﬂy active ve, usﬁa‘fﬁ/ commercia ly aval gﬁe base suc

ob‘el)ﬂ-wp@aﬁﬁém(nﬁtloﬁﬁé e SRR, B & BHiNe b S SEmRoRRS A be
foratula-] angab darginitve thelless isaluble:82 icoandonént isrisotatetdicasse of

mSRidathermare saluble diastersemerisideresiad, o iiaMathgkocess
b).

%%%omers thus

Acidic or basic products of the compound of the formuia I may be in the form of their salts or
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liquor, and the pure enantiomers are obtained from the
diastereomeric salts obtained in this way. It is possible in the
same way in principle to convert the racemic compounds of the
formula | which contain a basic group such an amino group, with
optically active acids such 5 as (3)-camphor-l0-sulfonic acid, D-
and L-tartaric acid, D- and L-lactic acid, and (+) and (-)-mandelic
in /€ @ﬂﬁﬁa&%ﬁ&lﬁ%ﬁcﬁlﬂa&@%ﬁ%ﬁs i§@me]§a@§9tml exignponnant-chiat
ompounds, containing ajcohol or.amine functions
o R A R B e R e fpecs.
tolugpravifRapare2h ety aehaspiisies e ediraspaing W%@?@F@@F%ﬁﬂﬂes
cartl@k AONKEESAl shitateathawy|icracidswithesartipxys puateatedeiuconates,
olmﬁ@%@'%&é ge@gpm@a%gs into the amides or 10 with enantlopure
rox% carboxylic acids such as lactic acid intg tge corresp ﬁ r}%a1t

Phygiipa kel g LR RSP tHE BHIRBAR B B RE 1 &Ha]
formehiichitvdisibe drirtrotircadrinfaamaimiopes fsmydan rth@wﬁ@o“m per se.
if c%ﬂéﬁﬁst@f%?eﬁ@ﬁﬁ{@am%ﬂ%fﬁﬁﬂ& lmh&aﬁmiag Qe REPREMRIONKSne earth
t edaste omer ich are now available hy cr. ta I Qe as
e A i g A e R UL SRR e

hydérﬁﬁﬁﬁa‘{ﬁ‘@%ﬁésar‘?&ﬂ%@&%ﬁﬁ’é?ﬁf’@fe??%@%ﬂ‘i‘b@%ﬂf%ﬁ‘é%@%ﬁ%mph
trindevA- iurthern possibiitywiitiniso dieohtheimventivibagokmpou ndsdste! or
csPNERAIe: Ih e fRMe MOtk SITUGIUERSSING ka%rgem%m@uxﬂﬁe

enantlomerlcally pure startjn materlals tis S |b e also to
5y bt PBI AT ({pr%été%nsseast YOr parity |ng Tt%? 14 plibose 2t
botp roigrsts aﬁﬁwgwgmﬂﬁ%%@@&@?m&ﬂr@%%b@éf% rpaaluric,
ph&ﬂﬁﬂﬂqm@raiﬁ@ll}f@ﬁcdiaaﬁia{@aﬂamﬁiC@tbz@w@;%bwpﬁe@ﬁsaesnesulfonic

cycll(ohex SuEPO%il{.‘!t%lﬁEL%Fg}‘h;EWﬁLmCQXC ) %@@r&@ ﬁ%ﬁéﬂ%nﬁb %Qﬁ@“ falic,

enanytlose ective processes are emp oyéd in the synthesis of the
%l@%t@?&?“%?‘%ﬁ%@% - GefiarainitiPintifitfoftiapsgapaleic, ghconic.
sludiasierednics sy isfoarnediouatidt an early stage of the synthesis

and not at the stage of the final products. A simplification of these

eparations gan likewise .be achieve roceedl nt

n %o% &4y % 2B The" mvef@tlg‘a a SF(\){ rglgtxecgutrg me c’%’rrneﬁ\;dga aving
eﬂf’éﬁ%ﬁ@dﬁ\?@%ﬁ@%‘%ﬁt%ﬁgf Bl SotfHYTHESHT thE TSR the pure
steRbElar-a ghysiclogiaailydaleratesh saltoadithencengeunchatihier, if the

race %m&%pogﬂc%ﬂhg@o% 19 pg'&pﬁf)%@ﬂﬁ?%ﬁ%{fﬁ) rmsojlgp&)sszb te to carry out

compound of the formula I, together with a harmaceu gall b
af@ﬁﬁ’t‘&ﬁlé%%‘ﬁihﬁﬁ%8F65?€£V%%9‘5‘F5f§d“8&? aﬂa*ﬁbeﬂt@ fesroase or
acidtheratsyetngredientsiahd @v@im@wm)@m tor thin-layer or column

chﬁhﬁﬂ@x@ﬁglp@fﬁﬁld@m%ﬁﬁﬂ&rﬁ% &@W@ﬁx@ef e ipyeRtionareikle
phgslé“é CH 3?} exam fgz{r}go Igéé%gcegﬁce%%f%ﬂp 'i-%vgxtx]atllﬁﬂai

R
ers W )IICE can
PuIposes :t is alse possﬁ)le to use gas chromatographic methods on chiral stationary phases

after appropriate derivatization known to the skilled worker. To separate enantiomers of the
racemic carboxylic acids, the diastereomeric salts of differing solubility are formed with an
optically active, usually commercially available, base such as {-}-nicotine, (+)- and

(-)-phenylethylamine, quinine bases, L-lysine or L- and D-arginine, the less soluble
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treated by inhibition of the protease-activated receptor 1 (PART).
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 | 5 cagpbe employed in patients
suffering from impairments of well being or diseases associated

coa%mhgqm@&m%m blisms.vReicorguiabil gtxegﬂe{t@slg&m{amer

or inflammatory disorders. These include myocardial |nf§rct|o

11‘*“8?1@iﬁéhﬁE‘t‘ffo?i’é“é&ﬂﬁ“’éi|"6“iﬁ@?‘f§?€é§"8ﬁ}§c%?é‘%%°r‘8%“S% B i
wasstitakessplis phibeabva seul B rfisirdersoteephoainethicoribrssiads of the
forPRMNMQBRRY-SRGlsR: Lmbelie o dhrerakaticenents gaused: Bylds such

as (?j}ggﬁ%&r{g gltlil‘yggxlasblﬁaf)dm\é%s o lﬁfc%&gnﬁg g’mﬁh lgécﬁg‘gc{(? %E%Q%%ﬁd

g revascularization, angioplasty and similar procedures
(et dte HEo ISR ERIBHRMAR by BES BOST Pl G/ firal compounds
conGinpaithias @fthiedommides hanfuoiverdheacermplbyedtiaadbpropriate,

N-JUREEIUIES I5RdING 10 £oRtact Af Koo nithAaieion sUIiRCES csieRety

hlas for dllaIyS| E{)ﬁ en s and tat{ee ts V\tll'[h mdwelllng cathe tlt_)ers ides or
hifd SRS &% THe ormlﬂé’ﬁ CEhbe employed in order to reduce
mtﬂvemgwwﬁmﬁme@@mnemﬁg%mgﬁéw@ e s urspardingchiral
estdeN GBAREkRHP DI DResatians s Com paldad s/utihes fomsm lackard in

enagll.’l OE)%? ?oi‘glrctaneth&? Qg @tﬁ&%{? Iogaggzgéqh\év EM&S@%?MW a separation of

Intravascular coagu lation, Se[i)SIS and other mtravascular events

the SiEsISEARmEE WHRM AT AMMAAHERLS PHE EBHBOaR s BRI L Py D'
stafumtherssitadoletior theiprophitcnes dridtrebtmient aghipltivmebioitkihods.
atherosclerosis, diabetes and the metabolic syndrome and the
Afggueias lgere [ 20 mpairments of the AGmostatic system, (196
exampie fibr eposits) have been m%ﬁcated [ echani Isms
stryeietirig 86 dnTaPEBRHY AT Tt SIEHRgATerials. 1t is thus

podfifiamen atenplandicegeneraiveatticaidsdisoides shsfiel asducts. These
safQURAIRIC ArthLs A0d ahresis.ComronndsiRf dgadormiiadiy pure

are suitable for retarding or preventing such proces §es Further

by BIOGERTOMNS YO TR Db Br e CYMPBIRGR Srvhecs Pre
endilipoticctiranepessin atte2B fahty Suchndssehediicbapa tistives. or else a
seﬂéﬁkﬁﬂ@ﬁ@ﬂéﬂi&ﬁ&@%ﬁ%&ﬂ&ﬁﬁi@w&mﬁﬂsﬁm Syaerome: (RDS)hesis

m%o aeetﬁebs ah%h% as rféguctsdfgo 3. falls Wp%sy%p%ﬁﬁs'%%mse

mpoun alare also swtab or the prevention
be aﬁ’éﬂfﬁdﬁéaﬁﬁ“éﬁtﬂéf%wﬁﬁ’&oﬁﬁ@%ﬁed|caments of the invention

can be administered by oral, inhalational, rectal or 30 transdermal

m@gmmﬂ@&wl&ém SubeHrReS,d '35@@%&%' @Jm@&r@m fiteneal or
intravenous. in on Oral admlglst(atl n |s rirgd Coatln Q?Ih
COIPRHRS Qi & oun O RS RARRAY [oSTe er surtacas which

fom@méw@r@@mwﬁtmwm@myh@ Cﬁwgm?%@f?ﬁv@ﬁﬁon
togdthe P50 KPRt da.ARIPcass lnMANagiurng @ medisamentitive
anYISh somprisges making asyiiaele

Owing to the pharmacological properties, the compounds of the invention are suiiable for
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dosage form from at least one compound of the formula | with a
pharmaceutically suitable and physiologically tolerated carrier
and, where appropriate, further suitable active ingredients,
additives or excipients. 5 Suitable solid or pharmaceutical
formulations are, for example, gramules, powder, coated tablets,
tablets, (micro)capsules, suppositories, syrups, solutions,

ex %Q&%&CB? h?m&iisé%ida?&r %eﬁﬁdﬂjﬁﬁtﬁmgp§@hm%mmch can be
Erodu sb rotracted releas of actlve §djﬁnt '5

i
trea s A URES I Br Hmcﬁr%%ass AR zauI &RgEh triers: ‘disinte 8?3% gfthe
mV%WS,S@@émthé‘eﬁtﬂmié\ﬁé%ﬁ@d@éﬁ%?@ﬂ&éﬁ@%?%ﬂ%gh% are

suitflEly G5t G, souveeienehs a0 thsRikbilizetsare. se tonlfhmdeigientdrmula 1
can%@é%l%gd eﬁi‘ﬁ@xﬂyyuﬁg% %gl YME%@H%%P@&P@JE@&%&E% asso ciated

magnesium car bonate, titanium d IOXIde lactose, mannitol and

W%ﬂrf@wg%?@%elbeltenfrmmﬁ%émabg}&aﬁhm%faﬁlmge&aﬂ BRI pitasorders
Thedeniviatiyvesyaninahfardore gaiiabecoits suthladhfishréyef ailte coronary

smMéoweie %@H&L@a&%ﬁ@mﬁ)@ﬂmP&B@I&M'&B&r@&égobﬁﬂﬂrﬁ@‘é%tﬁism,

xample, ste er and mono ric or o\y ydrl
em‘oq %r OfiC cve s dause aﬁr }ft 1) ascular events such as
ols Such as g ycero e pha maceutlca products are

resrﬁmer@ ﬁawﬁ%ﬁm&me&%ewﬁm%@r@mﬁrm@% AR 25ff8re
i iErEapESesasactive ingpediénifahp artoutardosetiof e

emf 99@@&%%&4&1&@5@ %ce&gmeof%waw@l&l ndhe &@e@epfsu%e!tg for

dosage units such as tablets, capsules, coated t blfetho (a1 can b
i3 BB PHHIS LE PARBE L Ao ETOB Rl e ean be
emprerfdrnablyeabrout o ths 86001 mglab@wfpﬂhe@age@?ﬂﬂrﬂ@e%ﬁes such as
kn QUGPSR @m@@ﬂe form, up to about 300 mg but preferably 20
cofROM % KO L GAORORGR NGRS O AT SRUR ALY

A adult patient weighing about kg are, depending on the
mﬂa&wﬁyaﬁﬁéaewnﬁaﬁﬁ%wﬂeﬁrﬁwﬂaﬁ% ﬁY%{*&&ﬁiOﬁlﬁ?& 61 RGO
Thofoaptivednfjiedientprefefabily albiebit 56 tngptopbfeximaidieveurnt
paﬂEh%Qmﬁ’a@lé@%r%'&t%ﬁc@éget@bgﬁ@Eh%’iﬂ%%ﬁcd@ﬂrg%%g@@%%aéﬁﬁﬁﬁemof

ri e daily dose can be inistere either b
m%?pﬁ%‘fé‘g %I‘ﬁﬁll%lsfn a%%tl‘lll e {5 ara S|1|]13Ig1 b G5 e Uni 38% P‘}md .
mepherisiivylesfilag i eros earie A fErer %Wﬁfmmedala%ﬂﬁ%%ﬁar%?
deg@hdded doses-alparicular inteavals iGamrpeuidsiabiiedanmiutad of the

rorh PEAAMInISIe M. hOM, A5 MANRINETARY AR In combination or

together with all antithrombotics (anticoagulants and %Iatelet

Fusthes Feiciars iRBTiss! 56 tHrEmBEIYHLS Rsihinsylioaeqbaers® te
lungfsesrers/chype) obthertisebstareesdraasngiprofimimolytistaetisitydrome
(Aﬁﬁﬁbmeaﬁg@%g\ées%cﬁeg E@I@&s&&mmevglﬂge%epémmdmeﬂﬁgmds of the
ts and antjarr, mics. Suita atelet a ation
o R Th e B e e, S bitors
such as aspirin, irreversible P2Y12 antagonists such as
The medicaments of the invention can be administered by oral, inhalational, rectal or

transdermal administration of by subcutaneous, intraarticular, intraperitoneal or intravenous
injection. Oral administration is preferred. Coating of stenis with compounds of the formula I

and other surfaces which come into contact with blood in the body is possible, The invention
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clopidogrel or prasugrel, reversible P2Y12 antagonists such as
cangrelor or AZD6140 and thromboxane A2/prostaglandin H2
antagonists such as terutroban. It has been possible to show
additive effects of PART blockade in combination with P2Y12
blockade for example 5 (Eur. Hegyt J. 2007, 28, Abstract
Supplement, 188). Examples End products were generally

aisoq}éﬁt@s%eigrgggﬁﬁtﬁﬁﬁg raphic methodwith mireMalatiantsitble

10 mass spectrometry dete CUV SI-MS couplin d
SRR R A LA ShoA s Al

andabsredpeiridling vetehtiorict meé anywwmﬁtr&@wlﬁy%ﬁ the
ngearEaspending.iMktijesignal in the case of positive ionization in

SME%CS 5%%@3%% c%%%nga%me Wb&meﬂglmmemm'%ﬂd

coul ained, the 1H NMR data were reported as an

tab‘éﬁe’ﬁhf&fﬁv@mﬂf%ﬁ@?}i&ﬁosﬁgpﬂ§E’@*§ré"§i¥ﬁéf"€§&b¥élﬁ‘EBGS?“&S‘rFé‘E’bé?P&
drope ¢hiejusaiéd sdibtioonvehtiois: Sifiteryehsep alationSaproraraastied. in the
prO%lgPﬁ%@ wally éﬂﬁ%a@ﬁ%@@m&}@&%ﬁgﬁfﬁ@%ﬁ&rs coating agents,

s Iaumm %a%‘gart{u & St¥ St]iemrs' Sucaeas Cé%% sofqbﬂ e; sed.

W du’r'n%)mll—I B\ Fashmasterf (IB%ﬁés romatograp ytjq Unless
Exejpitete] vdtisl A SequeATs atoBfaphe Sapbiy SraRsfars BagRatip grbonate.
titnBRmSilicalgetanith eibyhaeptiateheptan e dickilopamethanaiethanol

celfa{ogé%ﬁhoEQ&@&%@?%&Q@Q@Légaammgms% elent. Selvepts

were evaporated general er reduced pressure at from 35C to
PR TR P BB WL R PETRI R b BV S8 T ¢
moash¥don camisatedy, a'?c;émtsesntkaﬁnegi){swbtary evaporation”, "dried".

The FEEAREINGISAVEAL are SRR ¥ @:EBQN@Q&B Qﬁ&%ﬂ&lﬁfiﬁtdﬂé’d&ﬂﬂﬂ@d’ge units,

?ﬁ%&%%%%%mé%sgs%y%gﬁ%an g]g S{e %t asl dosa 0'%'@{1 E}H‘ %und of the

owing conditions:

ystem: ent 11.00
invepEpreeSastameoul dt W&i@?@@éﬂ%@n@oﬁ%ﬁ ‘%*iﬂ"@ SPEfTE coated
tabPD& HBR 20N, thin tespackingpmatenal Womdttuemtferably about 50 to 300

mg é&i I]It Lgé:ca < 1p [ 3 f reieral
“min) + 95: SQ(gﬁrrﬁ?n%;%gigﬂgﬁﬁrfﬁ%&g%)ﬂ (&% ?n%rkg@%g%g‘l‘(grj\ ferebly

abqui|0 551 %hod B (=tenet. b): System: Agilent 1200
ThiR{lniSysteiatadUpl e ttyd1o0 (Evish coienimigivee e tig e
degedi R PRGKINGWRERIEBM3dId of formula I, from about 2 mg to 1000 mg of

active ingredient, preferably about 50 mg to 500 mg. However, in some circumstances,
higher or lower daily doses may also be appropriate. The daily dose can be administered
either by a single administration in the form of a single dosage unit or else a plurality of

smaller dosage units or by multiple administration of divided doses at particular intervals.

Compounds of the formula I can be administered both as monotherapy and in combination or
together with all antithrombotics (anticoagulants and piateiet aggregation inhibitors),
thrombolytics (plasminogen activators of every type), other substances having profibrinolytic
activity, antihypertensives, reguiators of blood glucose, lipid-lowering agents and

antiarthythmics. Suitable platelet aggregation inhibitors in this connection are
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5 Fluent: ACN:H20+0.05% TFA (flow rate 1.1 ml/min) Gradient:
7:93 (0 min) + 95:5 (1 min) 4 95:5 (1.45 min) 4 7:93 (1.5 min)
lonization: ESI Method C (=net. ¢): 10 System: Agilent 1200
HPLC-System coupled to 6120 LC/MS Column: Luna C18, 10 x
2.0 mm, packing material 3 m Efsent: ACN:H20+0.05% TFA (flow
rate 1.1 ml/min) Gradient: 1:99 (0 min) 4 7:93 (0.3 min) 4 95:5 (L3

{:ycmmg&%@:ﬁ) %u%%o@ mvk\?aijas%%féfg%@)ﬂl 53 g’g' %}ﬁg@ﬂ.ﬁgg&h Method
—ne siem: ers

oS R RS WALE B T80 B 2 e g v
thropiopeate ACIRPF OGB4 Iﬁmta&q@@wqbas%rcrmaﬁlmaﬁe\w@swbb to
shoHiiR)e 468G Gradiemosik (Oconibhdi b Mttt k-251br (dmple

(Eurmﬁ‘e)ar‘%%&%énmsué’c@%%%& ESfgdlethod E (=met. e): 25
System: Waters: 1525 pump, 996 PDA, LCT classic TOF-MS

Column: Waters XBridge C18; 4.6 x 50 mm; 2.5 uM Eluent:
ACN+0.05 % TFA : H20+0.05 % TFA (flow rate 1.7 ml/min), 40C
Exa@@gient' 5:95 (O min) 4 5:95 (0.2 min) 4 95:5 (2.4 min) 4 95:5 (3.2

4595 |n 4595 40mn 30Ion| atio Sl
e 4 e AT 9B e 00 P T it
mal ASSic O -ME-COUIAY EMGI sherieygd 3nd 3 Frinh 2. M Edmeertnds are

deséﬁ;ml:\é"bg Q&r@n&ﬁﬁwh‘%@d’r@&ér@@&%ﬁt@@ﬂ 8L B RUMIOIMS rt) and the
Grad a%g (0.min) 4 95 (2. ? min) 4.95:5 (3 mlr%} 5 Ionlzat

“Orﬁg’fm parat W]LE witti reverSed-phase ca gl w dong mass

Sp@@@lpﬁle&] WWWﬁOWﬁ@%@t‘N@&% -obtained, the H NMR data were reported

as an alternative. Abbreviations used are either explained or correspond to the usual
conventions.

Silica gel separations were carried out manually (flash chromatography) or supperied by
semiautomatic cartridge systems such as Companion (CombiFlash) or Flashmaster II (Jones
Chromatography). Unless stated otherwise, chromatographic separations were carried out on
silica gel with ethyl acetate/heptane, dichloromethane/ethanol or dichioromethane/methanol
mixtures as the 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 "concenirated”, "concentrated by rotary
evaporation”, "dried", "freed of the solvent”, "solvent removed or drawn off" or simiiar
exXpressions.

LCUV/MS analyses carried ouf under the following conditions:

Method a (=met. a)

System: Agilent 1100 HPLC-Systemn coupled to 1100 LC/MSD

Column: YMC J'shere QDS H8G 20x2.1 mm, packing material 4 pm
Eluent: ACNH,0+0.05% TFA (flow rate 1 mi/min)

Gradient: 4:96 (0 min) = 95:5 (2 min) 2 95:5 (2.4 min) =#4:95 (2.45 min})

fonization: EST™
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Method A, standard method if no other method is mentioned in the
text. 10 Column: Merck (Darmstadt, Deutschland) Purosphere(r)
RP18 25x250 mm, 10 m Eluent: ACN:H,0+0.05%TFA (flow rate
25 nil/min) Gradient: 10:90 (0 min) 4 90:10 (40 min) 15 Method B
Column: Merck Purosphere(r) RBsl8 25x250 mm, 10 m Eluent:
ACN:H20+0.05%TFA (flow rate 25 ml/min) Gradient: 0:100 (O
min) 4 0:100 (5 min) 4 20:80 (20 min) 20 Method C Column:

Meﬁ%lll\%r&mg -Cl 8, 30 x 250mm, 1.0 m Eluent:
H25+0/05% TFA (flow rate 75 ml/min) Gradient; 10:90 (0 min)

Syspm0:10 (12.5 niieat &8P BRaSHHF foreied [ 81804 10:90
Colfih5 min) 25 Thearesktions took pladénimstandaneireaction
EBRPAraluS Suchas siRgle ekl duied dasks, which, unless
stated otherwise, accordi ). the need, he apacity.of fr
Gmmf% 2000 ml 5%?(’:!( a@l?i(%hgﬁ%gbfw%lé 'gq%%%d gé Wi é‘%ép%?hg]mm)
loniggsioper, condeRSer, stirrer or other equipment. Unless mentioned
otherwise, all reactions took place under argon as protective gas
Me%rgg .(\f\l{e:rr'geggg:red with magnetic .stirrers. Microwave reaction.s were
carried out in the 30 Emrys Ogtlmlzer from Personal Chemistry in
Sy§Rsels of capdtstyTromioBy 15 R GRG0 the Need.
CoBolvents such asndi€htotdmethamepekiranoiidihkinylformamide,
plddiethanol, isopropamghandssSrife dike were purghased as "dry”
solvents and were alsa ) |n the Leacti wif thi .
Gr%iéf’i’rl]tg explicitly irf%%r?dironﬁn‘gngir(% é%%?iéc%lél %gﬁc ég 'rg}fl t%)#;'su é%é:mm) >
abs. absolute A@N&t@bhitrile Boc tert-butoxycarbonyl 5 Ex.
losesapaple DCMelichloromethane

Method D (=met. d):

System: Waters: 1525 pump, 996 PDA, LCT classic TOF-MS

Colummn: Waters XBridge C18 4.6 x 50 mm; 2.5 uM

Eluent: ACNT0.05 % TFA : H20+0.05 % TFA (flow rate 1.3 mi/min}, 40°C
Gradient: 5:95 (0 min) =¥ 5:95 (0.3 min) =¥ 95:5 (3.5 min) =#935:5 (4 min)
Tomization: ESI'

Method E {(=met. e):

System: Waiers: 1525 pump, 996 PDA, LCT classic TOF-MS

Column: Waters XBridge C18; 4.6 x 50 mm; 2.5 uM

Eluent: ACN+0.05 % TFA : HoO+3.05 % TFA (flow 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)

ionization: ESI"

Method ¥ (=met. f):
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DIPEA N,N-diisopropylethylamine (Hunig's base) DMF
dimethylformamide DMSO dimethyl sulfoxide 10 EA ethyl acetate
eg. equivalents EtOH ethanol h hour(s) HPLC high-performance
liquid chromatography 15 M nig's base
N,N-diisopropyl-N-ethylamine LG-MS rt retention time of the
compound in the ion current of liquid chromatography LCUV/MS

systilffaviolet liquig,chromatogiapiyPasS SPEEQDe.NMP 1
-methyl-2-pyrrolidone 20 MeOH methanol MtB ether tert-butyl

Colpithy| ether MHidISHAVE REréMi% RT room temperature
Elu¢ROC to 25C) 28N edehibhitinieOTEAS kRl dninrteTiPal/min)
Graltifligoroacetic agigl (Ihik t@tsaiydrofurge TS min)
o .LZJalgg%thoxycarbgé}yl)cyanomethyleneamino]-N,N,N',N'- 30
mltetrar'nethyluronlum tetrafluoroborate 40 Synthesis of the units of
the "western half": W1.001 6-Ethoxy-[ 1,2,4] triazolo
Prepdr @ity pyRidazinhZopanindad HRMOsMeh cd/ Avb ddrried out by the following

methods:

Method A, standard method if no other method is mentioned in the text.

Column: Merck (Drarmstadt, Deutschland) Pwrosphere® RP18 25x250 mm,
10 pm

Eluent: ACNHL0+0.05%TFA {flow rate 25 ml/min)

Gradient: 10:90 {0 min) = 90:10 (40 min)

Method B

Colzmn: Merck Purosphere® RP18 25x250 mm, 10 um

Eluent: ACN:H0+0.05%TT A (flow rate 25 ml/min)

Gradient: 0:100 (0 min) =* 0:100 (5 min) <@ 20:80 (20 min)

Method C

Column: Agilent Prep-C18, 30 x 250mm, 10 um

Eluent: ACN:H0+0.05%TFA (flow rate 75 ml/min)

Gradient: 10:90 (0 min) = 90:10 (12.5 min) =¥ 90:10 (13min) = 10:90

(13.5 min) = 1(:90 (17.5 min)
The reactions took piace in standard reaction apparatus such as single-neck or multineck
flasks, which, unless stated otherwise, according to the need, had a capacity of from 5 ml to
2000 m! and, as required, were equipped with a septum, stopper, condenser, stirrer or other
equipment. Unless mentioned otherwise, all reactions took place under argon as protective
gas and were stirred with magnetic stirrers. Microwave reactions were carried out in the
Emrys Optimizer from Personal Chemistry in vessels of capacity from 0.5 to 10 ml according
to the need.

Solvents such as dichloromethane, ethanol, dimethylformamide, methanol, isopropanol and



5 6-Chloro-[1,2,4]triazolo[4,3-b]pyridazin-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 55C
for 2 h, water was added and the aqueous phase was extracted
three times with dichloromethang The combined extracts were
dried over sodium sulfate, filtered and concentrated. 709 mg of

e GH4ERrogusct of thedesiied . campoupdiwergohiRined. R sulficiathout

10 purity. LC-MS rt: 0,51 min [M+H]: 180.1 (met. a) The following

this Rring SPHEHLFERCRHHBFEUER® NH2 NH2 CIN N RONa R O N\
,N ROH NN W 2.001 a Number R LC-MS rt [M+Hj 'l Comment:
166.1 W2.001a (100 mg); sodium methoxide W 1.002 1 methyl-
0.22 (met. a solution; product: 95 mg 194.1 1 W2.001a (100 mg);
sodium isopropoxide W L003 0.69 a solution; product: 84 mg (met
) 15 W 1.004 6-Cyclobutoxy-[ 1,2,4]triazolo
[4,3-b]pyridazin-3-ylamine NH2 \\NN 41 Cyclobutanol (2.43 ml)
was initially charged at RT with stirring and cooled almost to 0C
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-[12,4]triazolo[4,3-b]pyridazin-3-ylamine hydrobromide
(W2.001, 200 mg), 5 suspended in cyclobutanol (5 ml). After
stirring at 55C for 1.5h, the mixture was left to stand at RT
overnight and then admixed with water and extracted three times
with
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dichloromethane. The combined organic phases were dried over
sodium sulfate and, after the desiccant had been filtered off, dried
under reduced pressure. 136 mg of the title compound were
obtained in solid form. 10 [LC-MS rt: 0.82 min [M+H]: 206.2 (met.
a) The following units were synthlygsized analogously: HBr INHZ R
NHZ CINN-\OHNaHONNJAFiY /ANRIN N W2.001 LC-MS
Abb%U%ﬁ&BeW'"H] Comment: rt W2.001a (100 mg) used dissolved

abs.

in NMP; crude product purified by 242.1 "' W1.005 0.89 min
‘chromatograp

fﬁg silica gel with (met. a)

ACNMichloromeflxatrefenigtisanol gradient; product: 48 mg 0.95 min

Boc234.1 W2.001 £20Q:ng}aGanide product CD purified by

By preparative HPLC% met. W1.006 (met a) A); product: 47 mg (TFA
‘salt) W2.001 (Af 3 mg) Crude product W1.007 0.88 min 220.1

DCMurified by Prefpshsia cise C (met. (met. a) A); product; 15 m

DIPEAA salt W2.004-dib4nyigh visetisiBparrdestin 222.1 a mixture

puf@f 10 mi of DME 2t Bofhmide

DMSO

EA

eq.

EtOH

h

HPLC
Hiinig's base

LC-MSrt

LCUV/MS
NMP
MeOH
MitB ether
MW

RY

RT

1t

TEA

TFA

THF
TOTU

dimethy! sulfoxide

ethyl acetate

equivalents

ethranol

hour(s)

high-performance liquid chromatography
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W1.008 0.92 min (met. a) of 3-pentanol; crude product purified by
chromatography using silica gel 42 with
dichloromethane/methanol gradient; product: 155 mg W1.009
6-Cyclopropylmethoxy-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine
NH2 9 NIN\ N N 5 Cyclopropylmgthanol (2.64 ml) was initially
charged in DMF (35 ml), admixed under argon with sodium
syni¥dbide Insnehand stigg@t 40C for 1 h. Subsequently,
6 chloro- [1.2,4]triazolo[4,3-b]pyridazin-3-ylamine hydrobromide
165\}2 001; 1.66 g), dissolved in DMF (35 ml), were added
6-Ediepiiisd] fretol4 3; tthherigixitoie weaigsadmixed with water and
extracted byushaking four times with dichloromethane. The
m mled organic phases were dried over 10 magnesium sulfate
(an con /éﬂ(ed by rotary evaporation. The residue was
trit ith MtB ether, filtered off with suction and dried. 720
mg of the title compound were obtained. LC-MS rt: 0.80 min
6-Chinmerl ]2 25 rotphied- TR BdwWRT G 8le SSiftragi ug dissolved in
abs@lialayousiyo biB N EHE0R N HZh oMo QdfidNabhn ehekile (RPOIEe). After

stm)é( a995%%bzeﬁ Rv!ﬂ:ﬁg M§J&d@§{| M%&Q@E@@%ﬁﬁ@@s 208 4ed three times
.001 1.75 W1.010 0. 91 ( ): stirred %t 45C for

mﬂb%%&nggﬁnﬁ,\g}fwr&ﬁd(ﬁ ach \é\fﬁﬁ%emerocaver sodium SL%}&YE il téred and

concentrated. 709 mg of crude product of the desired compound were obtained in sufficient
purity.
LC-MS rt: 0.51 min [M+FI])": 180.1 (met. a)

The following were synthesized analogously:

NH, NH,
/O N\
cl /N\N/g RONa = _ N/\{N
b /N ROH S — S
W2.001a
| Number R LC-MSrt | [M+H] Comment:
166.1 | W2.001a (100 mg), sodium methoxide
WL002 | methyl- 0.22 . .
i {met. &) | solution; product: 95 mg
| 1941 | W2.001a (100 mg); sodium isopropoxide
W1.003 )\ 0.69 (met. a) solution; product: 84 mg
W1.004
6-Cyclobutoxy-[1,2,4 triazolo[4.3-bipyridazin-3-ylamine

NH

o.__N
NS
N
N \N/

2
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~0 254.1 purified by means of a silica gel W1.011 0 0.63 1
cartridge (120 g, gradient; 0-20 % (met. a)
dichloromethane/methanol in 60 min); L product: 1.08 g 43
W2.001 (2.5 g); crude product 1 purified by means of a silica gel
210.1 W1.012 0.52 cartridge (4Qzg, gradient; 0-20 % ,0O (met. a)
dichloromethane/methanol in 60 min); product: 1.04 g W1.013

Cycﬁ)ﬂ?lag(n(%xi 1111? &J&rl%gif-} [:%agg'm W@W&Mﬁgﬁﬁ@ L 2N wNo=C
\IN N 5 6-Chloro-[1,2 4]tr1azo|q£4

. | ,3- ridazin, 3-ylamine.. .
R R N i s L A i e T
(L4GniINTibe (2 pisiPh Eramtterasdisditint SREN BXide BB hag v ith portions
of Hiraduced AlRBl fEE BNt Rinfer apedioujdhe heattior00 mg),
susﬁ/e\;/r? ecf: %ng?cl?o%eu%(}{ lf%g%tl')nr?\fgr ?zﬁ%&g{t%ﬁ&%%%ﬂ%@qym%ﬂ@ was left to

mixture was admixed with water and extracted three times with .
stangjich| Brometiishe 2kh&Peb it SrfariePhake ST ST Jvay i
dictdodivathasel fite amdint@ edfteicthesdesicedntheidiredinfike fetd aoff, after the
destigdinder reduceshPress Wiger g Gruglespredunt wast Rukifiedompound

us%r%aq s(i%i,cao%%lf\évni;[jh a dichioromethane/methanol gradient. 38 mg

|

WeIGPIHe Titie Scompou’nd were obtained in solid form. LC-MS rt: 0.80

(LGRS TVPHARiz2 BV Him&P6a) W 1.014 6-(2,2,2-Trifluoroethoxy)-[
1,2,4]triazolo[4,3-b]pyridazin-3-ylamine F JNHZ F~0 N,NI/N\

The following units were synthesized analogously:

HBr  NH, R NH,
Cl_ _N NaH O _N. /<
S \N/< _OH ZTONTN
B T
N Sy TN
W2.001
LC-MS N
Number R rt IM+H] Comment:

W2.001a (100 mg) used dissolved in

243 1 NMP; crude product purified by
wioos | 2 5 N L 089min | S chromatography using silica gel with

1.
U (met. 2) dichioromethane/methanol  gradient;

product: 48 mg

A}; product: 47 mg (TFA salt)

W2.001 (463 mg); Crude product
220.1

(.88 min purified by preparative HPLC (met.
I {met. a)

W1.007

. W2.001 {200 mg); Crude product
(.95 min 234.1 . . -
W1.006 purified by preparative HPLC (met.
(met. a)

AY; product: 15 mg (TFA salt)

W2.001a (194 mg) used suspended in
222.1 | a mixture of 10 ml of DMF and 5 ml
(met. a) | of 3-pentanol; crude product purified

W1.008 0.92 min

by chromatography using silica gel
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FN N 2,2,2-Trifluoroethanol (1 ml), sodium hydride (86 mg) and
6-chloro-[1.,2,4]triazolo[4,3 b]pyridazin-3-ylamine hydrobromide
(W2.001, 100 mg) were reacted according to W1.004. 20 87 mg
of the title compound were obtained in solid form. LC-MS rt: 0.68
min [M+H]-: 234.1 (met. a) 44 W4.020
6-Piperidin-l-yl-[1.2,4]triazolo[4,3-b]pyridazin-3-ylamine IN N N N

N-N-6=Chloro=f1;2:4 tlidLUiU[Zig,S-b]pyri fazin=3=ylamine
hydrabromidie (W2.001; 100 mg) were g‘fﬁitially(%ﬁlél?éoé%‘awgfgrh anol
(1 ml) and aéimixed with piperidine (26CPHRY PSR G ™8 ‘

Thereafter. the mixture-was heaatad to reflux forl h and aftar
Lhereatielthe-mixture-was-neategtorerthx+tor+-n-ana.—akel

cooling, freed of the solvent. Subsequently, the mixture was
Wid8tixed with water and the solid formed was filtered off with
6-Cstiotionvamchdried. e anothel-liuodanas -ghethand admixed with a

little water. The sofig; obtained was filtered off with suction and

ied. dhe fm\r\ate/gasf' then extracted three times 10 with

dichforontethahée. The combined organic phases were dried over

sodium suifat , after the desiccant had been filtered off, dried

under reduced pressure. The three resulting solid fractions were
Cydepmbifrecihand GaveniseaorBtinghef alartifdEdAfppirrdribEdME gt argon
witQ-Z&lﬁﬁaﬂln Mfd@ll'é"/@g%ﬂg)(rmt- el Safl Re-following Was REeRAKE t-chloro-

0 - Number L C-MS it M+H] Co s W2.001 (1 .

e PRI e s A, o S e m e
G5V adasthvartise=Adith \Wiatht BRHEUE AR CEYXRE Vifhverengof extracted
by elirietyfonthnDCNh piddootnetiiaN. The combined organic phases were dried over

magnesium sulfate and concentrated by rotary evaporation. The residue was triturated with
MtE ether, filkered off with suction and dried. 720 mg of the titie compound were obtained.
LC-MS rt: 0.80 min [M+H]"™ 206.1 (met. )

The following units were synthesized analogously:

‘ HBr NH, z N NH,
K/R‘N/ S
W2.001
Number | R LC-MS rt | [M+H]" | Comment:
fmin]
w1010 N 001 2082 | W2.001 (1.75 g): stirred at 45°C for
) /’ {met. a) | 1.5 h; product: 820 mg
W2.001 (2.5 g); crude product
o 9541 purified by means of a silica gei
W1.011 3 0.63 | cartrides (120 g, gradient; 0-20 %
K/O {met. a) ge & & ’

dichloromethane/methanol in 60 min);

product: 1.08 g




10

15

20

81 mg W1.022
N*6*,N*6*-Diethyl-[1,2,4]triazolo[4,3-b]pyridazine-3,6-diamine
NH2 VN N,N 20 6-Chloro-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine
hydrobromide (W2.001; 150 mg) was 45 initially charged in water
(5 ml) and admixed with diethylagaine (814 I) while stirring.
Thereafter, the mixture was heated to reflux for 16 h and then

(A07-ND

furthe‘gr tiethytamine(407-H—was addt:d.g}'—\ﬁci‘ rcﬂ_uxiuy for-a-further
12 h, the mixture was freed of the solv‘gn_t(,)%drr{%(%d g@vitﬁ%te_l?mdmt
and extractedthree times with gighloraHiéisfaks. TREThBindiFa et

Wbﬁga%c P ases 5 W eré)diiedi'm}égrt saS)diwntrislemdfé) and gaftenth&-20 %
desiccarit had been filtered ciff( dried LideornedivednpressliesGfin);
mg of the title compound wete obtainpgodie:NIBsrg: 0.72 min

[M+H]: 207.1 (met @) W 1.025 6-Ethyl-[ 1,2,4]triazolo

Wl[g@-l:;}]plyridzazin-?)éylalnr]]ins NH N 15) hloride (2 g) |
-Ethylpyridazin-3- razine rochloride (2 g) was initially

G'Pl(?ﬁ%?ﬁ‘dg& PR B ZRo1 V36 R) and water (6 ml) while

stirring at RT. Thep&after, cyanogen bromide was cautiously

i 4 g dissolved in 7.5 ml of ethanol and 1.5 ml of
wal r). After slirriny at RT for one hour, the mixture was left to
nd overright ald. the next day, stirred 15 for 4 further hours.
~I'he solyent w en drawn off and the residue wag pyrified by
ié C}n%%’ﬁ%%%?é‘g%%%ﬁ%f@ %ﬁgﬂmg 'Fﬁ%) cloeénep?ra%ath ’fractioréf)s e
inigplycrhaprbitien e sy BMhé* AbtohstrBtmtdrre e frds&lrme) was
intatkatiz eckWithfisaitindie dt Patassitmacaribonateisotutiopmala@d by heating to
ssexirastedseneaiadlyuthdichloromerane:d ReGOmPIRe RIGARIC imes
_tghaﬁs were dried ove ,s%dlum sulfate, fllter(ag%%nd con(‘;i?ntrg]h?aqé and

M B B Gt S SR AR st BBtEined Ne aqueous o
aftyydia deiicpane b beratBligtyd s&h drued IRdwisdviraiazestrte d et aresict was
puitRvithing ltfle, wateirnd extiaciedihsedimenithient. 38 mg of the title
codighiaromethane, ;10 combined araagie phases were diigghpver ooq

sodium sultate, filtered and concentrated. A further 180 mg of the
(mfy|@) compound were obtained.

Wi0i4
6-(2,2,2-Trifluoroethoxy)-[ 1,2, 4]triazolo[4.3-blpyridazin-3-ylamine

F NH,
) N..
F N
. ‘--_N/

2.2 2-Trifluoroethanol (1 ml), sodium hydride (8¢ mg) and 6-chloro-[1.2,4]triazolo{4,3-
blpyridazin-3-ylamine hydrobromide {(W2.001, 100 mg) were reacted according to W1.004.
%7 mg of the title compound were obtained in solid form.

LC-MS 1t: 0.68 min [M~+H]": 234.1 (met. a)



LC-MS rt: 0.32 min [M+H]": 164.1 (met. a) 25 W 1.035
8-Methyl-6-(3-methyloxetan-3-ylmethoxy)-[1,2,4]triazolo[4,3-b]pyri
dazin-3-ylamine 46 NH2 O NONA\N N
(3-Methyloxetan-3-yl)methanol (1.74 g) was initially charged in
DMF (30 ml), admixed under arggn with sodium hydride (408 mg)
and stirred at 45C for 0.5 h. Subsequently, 6-
w1ghlpro-8-methyl-[1,2 4]triazolo[4,3-b]pyridazin-3-ylamine
h drobromide SWZ .002; 1.5 g) 5 was dissolved in DMF (30 ml) and
‘P@ﬁ‘éd@qhﬁllé ent WE’%&&W@%&%@WW ml) was added. After
ring at 45C for 30 min, a further 0.5 equivalent of alkoxide
@Eﬁon was adided, followed by 0.5 eq. each after a further 30

Ry HAEN the mixture was admixed with water, and the
reacti n mi tureNvas dried and purified using silica gel (80 g
cartrldg romethane/methanol gradient of 0-20% in 60

ol (24 ’c??%o?{ ({2 5 SomPoURIMSIEIASRENEI S Hy ve

The following was Qre pare

5 mﬂaﬂmaf&a%fﬁyn Nfefﬁﬁtférfe& s Tﬂﬁlﬁﬁj‘ “ei‘%rﬁWféﬂPer{ﬁih ) %IWN“‘%
The2Piek, W20BORr¢ Ivg) hevlied. 0B {D:N0D BR aminaie(rreiing) firetieicthe soivent.

Sui@%{!ﬁ W40l Ras admlxed with water and the solid formed was ﬁltereé off with
suct:}rlﬁ)’%; NS *P'\;{%é{ _m ﬁ\{vasz ﬁér‘:nglaZ(P (P lﬁ%ﬁ'd?ﬁ e Elf-% solid
obtained was filtered off with suc‘uon and dried. The filtrate was then extracted three times

10  with dichloromethane. The combined organic phases were dried over sodinm 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 titie compound.

LC-MS rt: 0.77 min {M+H]": 219.1 (met. a)

15  The following was prepared analogously:

i Number | LO-MS rt | [MHH] | Comment:
W2.001 (150 mg); refiux for
54 dry crude produoct admixed
W1.021 7 M | 055 min 2L with water and extracted
' \/N\//N“N/g ' (met.a) | )
i ]\/'{\ N directly with DCUM. product:
| TN
] 1 i 81 mg
W1.022

N*6# N*6*-Diethyl-[1,2 4Jtriazolo[4,3-blpyridazine-3,6-diamine

™

N N._
\ ‘-—-_N/N

20  6-Chloro-{1,2,4jiriazole{4,3-bpyridazin-3-ylamine hydrobromide (W2.001; 150 mg) was
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6-Chloro-8-methyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine
hydrobromide (W2.002; 250 mg) was dissolved in abs. DMF (2
ml) and admixed with diethylamine (7 ml). Thereafter, the reaction
mixture was placed into a heating block at 80C with stirring for 11
20 days. The solvent was then dggwn off and the residue was
admixed with a little water and 47 extracted three times with

m&&ﬁéﬁg%@ae&m% T@%ﬁ%%ﬁ%@&%&%ﬁ%&%ﬁn\é’%%d 14 BYE Lirring.

sodium sulfate, filtered ‘and concentrated. The residue was purified

Theplifie SO BFebie BT (Ridf ASAAEAR Rie Sl pristhi 107 #
wasfpddtibadtoyerusombinetirtradd bf thenadetonitrifeccd nbibe p‘eﬁ’g@e@ﬂmmed

wiﬂp(@a%&'ﬁﬁi @!@t@@%ﬁé’éth@@s&kﬁ@{%ﬂ@i&ﬁ% C@Hb@&ﬁﬁﬁl&{)ﬂﬂg@ﬁb phases
wed Sxtracted 5 repeatedly with dichloromethane,, THE,SONPIRG uner

organlc phases were dried over sodium. su atee%‘qtereé: and
redycsp ersstrER<d. Mot Wigit m@&%@%ﬁ?ﬁﬁ@ﬁﬁﬁ%ere obtained. LC-MS
LCMO:7 0. M +H]: 2202{fmet7b)mil1ap71 10
w1 Oa-%thyl -6-(1-ethylpropoxy)-8-methyl-[1,2,4]triazolo[4,3-b]pyridazin-
e.NH2 Q NO 1\ N N 3-Pentanol (2.5 ml) was initially
6- E&Wél%@ﬁ gfaﬁﬂob\n%hbgﬁﬂﬁiﬁﬁn?ﬁeregﬁer sodium hydride (91 mg)
was addedkkihile cooling with ice. After stirring at 55C for 2.5 h,
6-chia ;gethyl 8-methyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine
(W2.0G7 aO mg), dissolved in 3 15 pentanol (2 ml) and DMF (4
&dded dropwise. After stirring for 1 h, the mixture was
left to stand at RT overnight, and the reaction mixture was
(6 RSP P AT DB PB i th BhR AR BN B st mixre of
ethheb & timbswiithagictflonb mbilsanieinEre SombinediorganiespHageaile was
cauWrﬁfs@nggg gﬁé@%ﬁ@@% ﬁ%@t@cdﬁﬂcb ﬁﬁﬁﬁﬂ@ﬁﬂ@ﬁiﬁ@?rﬂ ﬂaﬁlf baen. After
filtere re er reduce re. 126 of the title,
Stmm a[t)%aonff rv?/réargoo talnelamg%)‘f%%\fg rt. 95 er%nf MEH - nzeétéldaf stimed
for (ﬁf@l{(hﬁ)hwf 075 sgigﬂﬁm %egﬂww g %tﬁlgi%ue was purified by means of
prephr3ilod pyrdazimned-ylamine cin 40O duct 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, filiered and concentrated. 830 mg of the fitle compound were obtained.
The aqueous potassium carbonate phase was likewise freeze-dried, then taken up with a little
water and extracted five times with dichloromethane. The combined organic phases were
dried over sodium sulfate, filtered and concentrated. A forther 180 mg of the title compound
were obtained.

LC-MS rt: 6.32 min [M+H]": 164.1 (met. a)

W1.035
§-Methyl-6-(3-methyloxetan-3-ylmethoxy)-[ 1.2, 4]triazolo{4,3-b]pyridazin-3-ylamine



N 48 6-Chloro-8-ethyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine
(W2.003; 700 mg) was dissolved in ethanol (100 ml) while stirring.
Thereafter, the reaction mixture was admixed with sodium
ethoxide (724 mg) and stirred at RT for 2 h. Subsequently, the
mixture was heated to 45C for 3,8. After the solvent had been
drawn off, the residue was admixed with water and 5 extracted
three times WithNorléichIoromethane. The combined organic phases
ere grieq\,c\)vgé\sédium sulfate and, after the desiccant had been
ltered off, dedyynder reduced pressure. 670 mg of the title
compoul%;w&ra’obtained. LC-MS rt: 0.64 min [M+H]': 208.2 (met.
b) 10 W1.085 6-Ethoxy-7-ethyl- [1,2,41triazolo
[4,3-b]pyridazjn-3-ylaming NHz ---iO NN Y NN )
R E2-EERE S B Blol A s BB RT3 i A &30 mb- admixed
undig flggsmo gith tspdusa iR, 08 mg 20 giwa st dHétder Ardhwonkethansy. 6-
chi@oalagousiy t01\Wil.06k. 7 maeiihetitercompeunciseravbn, 1.5 g
waso }sas‘g)?\% 1%%?%*8(% Icl)l %ﬁg‘g‘nll\fq&a l:er%to(% grgﬁ 'jp{)evs\é)}ﬂ%j&o(i{) mi) was

C

N,N-Diethyl-3-amino-6-ethoxy- triazolo[4,3-b|pyridazine-7-car
addﬁcii)%q;d;grrﬁﬁit WNCO‘\W RN 2 her 0.5 eguivalent of alkoxide solution was
adddli NeDiatidyHy3-amjinosb aftatarfuflis? 3] trid 20 ko[, Bab e idaaine~7s eamixed
m@@é@c@d ida @%’%&%Qm &thgyaaé@m%wwgﬁlgi @iw@mﬁﬁg Wbkridge,

_and admix ith sodjum e m ile stirring. After
i RIS o L o g e
obigined. HraMih 68 Ahaithe mixture was exirbididd: ekMmids with

dichloromethane. The combined organic phases were dried over

Thé%ﬂ%g?w;%‘?ﬁ%ﬂ% a%gigéot&%,Qesiccant had been filtered off, 25

dried under reduced pressure. .51 mg of the title compound were
Nu%t%%%med. LC-MS rt: 1.00 mWiMSH]{%ﬁ:Z (met. b)Commm:

RH,

O h
/j/ ~F N/\(N | o2a | w2002 (1 eh
W1.037 | © S/QN/ 0.62 min

{met. a) | product: 605 mg

i

|
}
g
|
1

W1.040
N*6* N*6%-Diethyl-8-methyl-{ [,2.4)triazolo{4,53-b]pyridazine-3.6-diamine

\| NH,

. \N/N

6-Chioro-8-methyl-[1,2,4]triazolo[4,3-blpyridazin-3-vlamine  bhydrobromide  (W2.002;
250 mg) was dissolved in abs. DMF (2 ml) and admixed with diethylamine (7 ml).
Thereafter, the reaction mixiure was placed into a heating block at 80°C with stirring for 11

days. The solvent was then drawn off and the residue was admixed with a little water and
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49 W1.101 N,N-Diethyl-3-amino-6-ethoxy-[ 1,2,4]triazolo
[4,3-b]pyridazine-8-carboxamide N H2N ONW\N JNO5
N,N-Diethyl-3-amino-6-ehloro-[1,2,4]triazolo[4,3-b]pyridazine-8-car
boxamide (W2.020, 50 mg) was prepared analogously to W1.100.
51 mg of the title compound wergyobtained. LC-MS rt: 1.04 min
[M+H]t: 279.2 (met. b) W1.102 10
exﬁ%ﬁtﬂlﬁ%ﬁé&% %‘tﬂdw‘ﬂl&%ﬁ(&i&n@ 4t %GQB?L%&QL%YJ 'Qﬁgé@%vg‘ 738 over
sodigoePGHG rqi‘?fﬁwﬂf‘*ca‘?é?ﬁ‘iﬂ“ti,ﬁ]fﬁ%% 8125 SISy s g pgpgratve
HPIrfie VW2, 024 , 188 ciry) muehstifitialyscherg eeirineth et (7 ) agptonitrile
und@daixed Mégglé@g]kﬁﬁk@ih%| ﬁ&&%&@%}t&i@ﬁ cERRekie @d{;\}iﬁu Bed extracted
stir RT r4 h. It was then stir at 45C for anot 1
repeéwégewﬁenffy?){ﬁmet mixture \?vgl% e tﬁe resp%ﬁtés v‘\fa% a‘%{%%x%é" B
sulfwmﬁwéafé?n&ﬁanewa%aﬂﬂff@@ﬁm?é%ﬁ?ﬁ@&%ﬁﬁﬂtﬁ@a&%b.ned
LA phagesiwere dried with magnesiuvistilfate lfilteredband
concentrated. 30 mg of the title compound were obtained as a
crude product, which was clean enough for the next reaction.
W10ELMS rt: 1.13 min [M+H]: 251.2 (met. a) 20 W1.107
7-E@u(i6Etiphopoxy)-8uistptd b miazoltfitizkdeyidazin-3-ylamine
Ek[jj-b]pyridazin-B-ylamine 50 NHZNN'~N N

NH,
!
0N 4

7/
SN

3-Pentanol (2.5 ml) was initially charged at RT with stirring. Thereafter, sodium hydride
(91 mg) was added while cooling with ice. After stirring at 55°C for 2.5 h, 6-chioro-7-ethyl-
8-methyl-[ 1.2 41triazolo[4,3-bipyridazin-3-vlamine (W2.007;, 120 mg), dissolved in 3-
pentanol (2 ml) and DMF (4 mi), was added dropwise. After stirring for 1 h, the mixture was
left to stand at RT overnight, and the reaction mixture was admixed with water and
dichloromeathane and then extracted three times with dichloromethane. The combined organic
vhases were dried over sodium sulfate and, after the desiccant had been filtered off, dried

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

LC-MS 1t: 0.90 min [M~+HI": 264.2 {met. b)
W1.075
6-Ethoxy-8-ethyl-{1,2,4]iriazolo[4,3-bipyridazin-3-yiamine

NH

2
N
\/O/N\

-
\ -"“-N
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6-Chloro-8-isopropyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine
(W2.009, 80 mg) was reacted and worked up analogously to
W1.071. The crude product was then purified by means of
preparative HPLC (met. A), and the clean product fractions were
combined, freed of the 5 acetonitggle under reduced pressure,
alkalized with saturated potassium carbonate solution and

6- c%laa&mlrﬁpf%tﬁgiwﬂ@ a%mwm &reopermbingd @@gm&wm
es were dried _over sodium sulfatet, filtered and c nceg Sodmm
in e@‘fﬂﬁ% T8¢ th Wi 8&‘?{608‘%‘?&3 K STATN S P T e %”é’ff
ethc[ma}({]%gggp p@ﬁ@ge@)ﬂj@?\/ﬁm_ 2 ) Bubsequently, the mixture was heated o 45°C
for 3 Etmf{eﬁ't(ﬂs ﬁhy@m%yﬁ-kﬂ%kﬁamle&é&@mrwmd&wmmm and

extréic ?:Iﬁueel}:ll (ilC romethane The combined or%amc phases were dried over
oro-/ et 1 2,4|triazolo[4,3- b ridazin-3-ylamine (W2.011,

sodHBHGR RS 7 %fc??odeWB‘i‘Pf b“'%{h i e aRtn RS pressure.
6703 G EDScongpaimthectitldbeompound were obtained. 15 LC-MS it

LcQ8 %M HI - 25Qu2 mretob) Wobelod 3
6-(1-Ethylpropoxy)-7-isopropyl-[1,2,4]triazolo[4,3-b]pyridazin-3-yla
mine ~Y!'JNH2 v N-NJ\N N 20

Wigehloro-7-isopropyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine
6-E2: 01100 mpanas 4 resptedatdwarked up analogously to
W1.071. 132 mg,pf the title compound were obtained, 51 which

ill_con mkbated with a little DMF. LC-MS rt: 0.90 min
[M+H]": @4 Lme&i b) WI.114 5
7-"Cyelopropyl-8-(1-ethylpropoxy)-[1,2,4]triazolo[4,3-b]pyridazin-3-

s-Cplareinetiy NHZ 4@riNNb N3 -blpyridazin-3-ylamine trifluoroacetate  salt (W2.011,
82 mg) was reacted and worked up analogousty to W1.075. 77 mg of the title compound were
obtained. LC-MS rt: 0.6% min {M+H]": 208.2 (met. b}

Wi.100
N N-Diethyl-3-amino-6-ethoxy-{1.2.4]triazolo[4.3-b]pyridazine-7-carboxamide

\ NH,

~ N =

o
N, N-Diethyl-3-amino-6-chioro-{ 1.2, 4]tiiazolo{4,3-b]pyridazine-7-carboxamide (W2.019,
50 mg) was initially charged in ethanol (5 m!) 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 desiccant had been filtered off,

dried under reduced pressure. 51 mg of the title compound were obtained. LC-MS rt:
1.00 min [M+HT":279.2 (met. b)
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6-Chloro-7-cyclopropyl-[1,2,4]triazolo[4,3-b]pyridazin-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 [M+H]: 262.2 (met. b) 10 W1.125
6,7-Diethoxy-[1,2,4]triazo to [4,34®] pyridazin-3 -ylamine fNHZ Ap
\\' N N (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
, dissolved in 0.75 ml of ethanol and 0.15 ml of water) was
N ehistiolstyradetedtbrapiiisdlriadetn SBrpingifseire -thdarividre was
left to stand ewernight. Thereafter, a further 2 equivalents of
eﬂb@mide, dissolved in 0.75 ml of ethanol and 0.15 ml of
water, were Atded and the mixture was stirred further at RT for 2
en At 55C for 8 h. After 20 cooling, the solvent was drawn
residue was admixed with water. After it had been
alkdlized with saturated potassium carbonate solution, it was
tracted four times with dichloromethane. The combined organic
N,pbases weradret ever, Sofimsulfaigaitatterciiexeesiccantw?2.020,
50 QM@%&JQ{@J%&M{W YACRIOr AL O REE SR Er G EESIE B tained.

was pur| ied by means of preparative HPLC;(% met. A). The clean
LCHS il Bhions were combined, freel'67 35 thé HBsfoRitrile under
reduced pressure, alkalized with saturated potassium carbonate
Wlsgjution 52 and extracted four times with dichloromethane. The
gj rgani Wer gg)p rsocyl.}m sulfate and,
E%f thg dlgs?ccggalﬁf%%]%?atﬁ S%% 1 ?izén r T reduced
p\essure 36 mg:ef the title compound were obtalned LC-MS rt:
0.54 NMtHY; 224.2 (met. b) 5 W 1.130 6-Methanesulfonyl-7,
/S{jlén/@}[imz,ﬁ]tnazolo [4,3-b]pyridazin-3-ylamine 0 NH2 S N

)

6-Chloro-N*7* N*7*.diethyi-[ 1,2, 4}triazolo[4,3-b]pyridazine-3,7-diamine (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 45°C for another 2 h.
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
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 IM-+H]™: 251.2 (met. a)

W1.107
6-(1-Ethylpropoxy}-8-isopropyl-{ 1,2 4jtriazolef4,3-blpyridazin-3-ylamine
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6-Chloro-7,8-dimethyl-[1,2,4]triazolo[4,3-b]pyridazin-3-yl&-nine
hydrobromide (W2.006; 10 1.0 g) and sodium sulfinate (916 mg)
were dissolved in Dv1F (6 ml) and stirred in a microwave at 150C
for 45 min. After the solvent had &ggeen drawn off, the residue was
purified using silica gel (40 g cartridge, dichloromethane/methanol
gradient of 0-20% 60 min). 1.02 g of the title compound were
taired. LEMS (t: 6.33 min [M+H]: 242.1 (met. b) 15 W1.135
3-Amino- ,8-dwne\t/ I-[1,2,4]triazolo[4,3-b]pyridazine-6-carbonitrile

6-Methanesulfonyl-7,8-dimethyl-[1,2,4]triazolo[4,3-b]pyridazin-3-yl
amine (W1.130; 1.0 g) 20 was dissolved in DMF (30 ml) and
6-Cabmizechmitlylp otassitimi cyariger(405:hglhnifteVatitinGoatgl 00 Geacted

and Yorkdb &pmms@yvy@wd@ﬂ T-EQ%r[ﬁ@'ﬂﬁé@u‘é(%é%%qﬂﬂﬂéé\lﬁﬂgeam of
chromato}g‘;C r&E‘ed using a short &hg@g}gl column with

PrEpRAY o HE ConBEnt At By SR VRSO AHOR™ 8T g'ef ?ﬁef{eﬁd of the
acesoififouridwelecwhrairiot: REAICKS D GapTatpint NS SR Iineplution

an@axtza%téf’rewglekﬁomth dichloromethane., The combined organic phases were dried

soé“ Qe qlmofe%w%%d%dé&l&%%ioéc?%a OPJP%{{%%%QE 2 0eRtRVliGea.

acid hydrochloride 0 CIH NH2 H
LC%ﬁnﬁBlﬂ@d.methyl ol (MHH}: 264.2 (met. ©)
.,2,4]triazolo[4,3-blpyridazine-6-carbonitrile (W1.135; 600 mg) was
WlS@dmixed With concentrated hydrochloric acid (20 ml) and kept at

7 }gtﬁy! gg(l ethylpropexv) {l 2. 4Yriazoloi4,3-blpyridazin-3-ylamine

72»

6-Chloro-7-ethyl-{1,2,41triazolo[4,3-blpyridazin-3-vlamine (W2.011, 150 mg) was reacted,
worked up and purified analogously to W1.107. 103 mg of the title compound were obtained.
LC-MS rt: 0.87 min M+H]": 250.2 (met. b)

W1.113
6-(1-Ethylpropoxy)-7-isopropyi-[ 1.2 4]triazolof4.3-bjpyridazin-3-vlamine

|
NH,

N

O~ \'}'/gr\z
MN/
1
6-Chloro-7-isopropyl-[ 1,2.4|triazolo{4,3-b]pyridazin-3-ylamine (W2.013, 100 mg) was

reacted and worked up analogously to W1.071, 132 mg of the title compound were obtained,
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Subsequently, the hydrochloric acid was drawn off, and the
residue was taken up with water and freeze-dried. 790 mg of the
titte compound were obtained, which was of sufficient purity for
the next reaction. LC-MS rt: 0.19 min [M+H]189.1 (met. ¢) 10
W1.145 Methyl 3-amino-7,8-dimgthyl-[1;
2 4]triazolo[4,3-b]pyridazine-6- carboxylate hydrochloride O NH
whigﬁlwag SN}I\l)}l\anMated with a little I
3-Amino-7,8-dimethyl-[1,2 4]tr|azolo[ \éj;yrldazme -6-carboxylic
g@&h@/&%ﬁﬁlonde 15 (WI.140; 780 m didsoely |}1 methanol
(40 ml) and thionyl chloride (1.9 ml) was slowly added dropwise,
wiamng then the mixture was stirred at 65C. After 2.5 h, the mixture
S dr| e reS| s r sing silica gel (24 g
'Cge?r ridge, (ﬁ c?ﬁgr%nPet ?e%vrglet aﬁ]ﬂeﬁ?ﬁ |e%at§ of%O ég(%’/rg%n 60
min). 602 mg of the title compound were obtained. LC-MS rt: 037

i [M+H]": .1 (met. b) 20 W1.165
@-Ethgxy -dimethyl-[1,2,4]triazolo[4,3-b]pyridazin-3-yl)(2,2,2-tri

a jne 54 H O N N N F (6-Chloro-7,8-dunethyl-[1
3-bjpyridazin-3-yl)(2,2,2-trifiuoroethyl)amine
2.150; 330 mg) was initially charged in ethanol (25 ml) and
mixed |th SQ eth J’ react tyre w
ﬁ%’é’%(f f 19314%5&%9 lPJnm ox&i\% Wrrl#gﬁ% wajs was
rea@m ‘afﬁféiﬁﬁw@i? rﬁ}m@lwatg UirPeH #d ﬁtﬁ@roéﬁ@c@@fa?n@ﬁmm@fe obtained.
Lestandingrav@rnight, the mixture was admnisgd it waters)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
Wicbncentrated. 340 mg of the title compound were obtained. LC-MS
6,7fDiOMBRyHiA- qiad]0[ 208 frae-bylamine
NH,

(5,6-Diethoxy-pyridazin-3-ylyhydrazine (W3.120; 50 mg) was initially charged in a mixture
of ethanol (3.5 ml) and water (0.75 ml) at RT while stirring. Thereafter, cyanogen bromide
(55 mg, dissolved in 0.75 mi 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 .75 mi of ethanol and 0.15 ml of water, were
added and the mixture was stirred further at RT for 2 h and then at 55°C for § h. After
cooling, the solvent was drawn off and the residue was admixed with water. After it had been
alkalized with saturated potassium carbonate solution, it was 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. The residue was purified by
means of preparative HPLC (met. A). The clean product fractions were combined, freed of

the acetonitrile under reduced pressure, alkalized with saturated potassium carbonate solution
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10 The following were prepared analogously: LC-MS Number rt
[M+Hj' Comment: ------- N N~ ?48.2 W2.166; 690 mg; product: W
[.166 N 0.75 min (met. b) 508 m g H W1.168 250,2 W2.168; 78
mg; product: VN N"N 0.78 min N N (mat, b) 57 mg HN- NN
222.2 W2.169; 50 mg; product: 5% 1.169N 0.71 min (met b) 27 mg
H N-~" 0 208.2 W2.170; 105 mg; product: W 1.170 N 0.49 min
and (0@l ?&r@&e%tﬂ-ﬁﬁﬁr&x@mpmg%wﬁ d}@ﬁtbylu{ses were dried
ove% Szﬁdéll‘lr[rlano |0[4 % b] é/rn%az&? (:ﬁ%ljir%eéh%!g %rescﬁ E’ Igned under reduced

f(Alaﬂ was in ¢ha T with stirrin

Presﬂﬁér@dﬁéPf%d%@?ﬁqmﬂ%wffW‘?ﬁﬁ)e@%ég NRB AT with
224icendfter stirring at 55C for 3 h, (6-chloro-7,8-

W1.130
6-Methanesulfonyl-7,8-dimethyi-[1,2,4}triazolo{4,3-bipyridazin-3-ylamine

6-Chloro-7.8-dimethyl-[ 1,2 4]triazolof4,3-blpyridazin-3-ylamine hydrobromide (W2.006;
1.0 g) and sodium sulfinate (916 mg) were dissolved in DMF (6 ml) and stired in a
microwave ai 150°C for 45 min. After the solvent had been drawn off, the residue was
purified using silica gel (40 g cartridge, dichloromethane/methanol gradient of 0-20% in
60 min), 1.02 g of the title compound were obtained.

LC-MS rt: (.33 min [M+H]": 242.1 (met, b)

W1.135
3-Amino-7.8-dimethyl-{ 1,2 4]triazolo{4,3-b]pyridazine-6-carbonitriie

N S N /i\l H,
TNy
S =N
|
6-Methanesulfonyl-7.8-dimethyl-[ 1,2,4]iriazolo[4,3-b]pyridazin-3-ylamine (W1.130; 1.0g)
was dissolved in DMF (30 ml) and admixed with potassium cyanide (405 mg). After stirring
at 100°C for 1 h, the mixture was dried. The residue was stirred in EA and chromatographed
using & short silica ge! column with EA. Fractions concentrated by rotary evaporation.
560 mg of the title compound were obtained.

LC-MS rt: 0.27 min [M-+H]": 189.1 (met. b)
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dimethyl-[1,2,4]triazolo[4,3-b]pyridazin-3-yl)methylamine (W2.169;
50 mg), dissolved in 3 5 pentanol (1 ml) and DMF (2 ml), was
added dropwise. After stirring for 2 It, the reaction mixture was left
to stand at RT overnight, admixed with water and dichloromethane
and then extracted three times m@re with dichloromethane. The
combined organic phases were dried over magnesium sulfate

w1aid, after the desiccant had been filtered off, dried under reduced
pressure, 44 mgq of the title compound were bta ned

AT T P L SR 5 P AR OMaINTAG A BB
ar{alog@\fﬁsly tq 1.130: O N sY~'N~1256.0 W2.169 7.08 g;
producty W1. 9G N 0.43mn ! N (met. b) 4.84 g The following was

HQrep réd &halggously to W1,135: H N- N N ‘N~ 1 203.1 W1.190
4.8 *W1.200 I N 0.39 min | (met. b) 13.50g I ~~1
15 The following was prepared analogously to Wt. 140: HCI H Ha
N~ 222.1 W1.200 3.50 g; product: W1.210 N 0.23 min | (met. c)

3- @1&3 gﬂh&ﬁgﬂqwinguwa@cmep@@ﬁdm@gﬁmﬁme\wms' 600 mg) was
admlx 'EP COﬂCE:CI:JtM?d r%%*hﬂau@%lﬁ“%% él% lE!nE'%!)\! &' lr\!:ﬂl.ézgml 5 h

roduct:
Subsequentiy the hy%mghlonc 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 rt: (.19 min IM-+H]": 189.1 (met. ¢)
W1.145
Methy! 3-amino-7,8-dimethyl-[1,2.4iriazolo{4,3-bjpyridazine-6-carboxylate hydrochloride
0 ) NH,CIH
\-.O AN~ N N
\ ‘-—_N/

3-Amino-7,8-dimethyl-[ 1,2, 4triazolof4,3-blpyridazine-6-carboxylic  acid  hydrochioride
(W1.140; 780 mg) was dissolved in methano! (40 ml) and thionyl chioride (1.9 ml) was
slowly added dropwise, and then the mixture was stirred at 65°C. After 2.5 h, the mixture was
dried and the residue was purified using silica gel (24 g cartridge, dichloromethane/methanol
gradient of 0-20% in 60 min}. 602 mg of the title compound were obtained.
LC-MS rt: 0.37 min [M-+H]": 222.1 {met. b)

W1.165
{6-Ethoxy-7,8-dimethyl-[1,2,4}triazolo[4.3-b]pyridazin-3-y1}(2.2,2-trifluoroethylJamine
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WL219 f N 1 0.29 min ~~ (met. b) 2.56 g W1.250
N-Ethyl-7,8-dimethyl-3-methylamino-[
1,2 4]triazolo[4,3-b]pyridazine-6-carboxamide Q H N NONN 5
Methyl
7,8-dimethyl-3-methylamino-[1,254]triazolo[4,3-b]pyridazine-6-carb
oxylate hydrochloride (W1.220; 1.3 g) was dissolved in methanol
(30 ml), cooled#o OC, slowly admixed dropwise with ethylamine
~ (11644 ml; 2 M Nn’THF:)gand stirred at OC for 6 h. Then four further
equiv IEnté"\ khylamlne were added and the mixture was left to
aVer the weekend. Subsequently, the mixture was
concentrated and purified using silica gel 10 (40 g cartridge,
(6-Clichtet sntiethanélindthanobigiatientdefi®-2006 ih 60 inim) s thyh2ngnof
(Wihgot'th%o GRENREU %M\éﬁ&ecﬁk}tgm & etnbrM @ 4t rr@) 8haninfMtiHLith sodium

ethq_x&?e’\% mei@l%%%&%éoév{)?&gv %gs%krpe\%ﬂ%?@ 1}8?0 %Sl}ﬁlen Qre godmm
ethaxyls, {1(ied. asirdidsypa e e 3tivpd S5the ©. i%.FPNJbl)‘ A fter
starl¥ld) ob bR} hip RO BEirb 4dsanmbb A AL3Q0:r and dried. The residue was taken up

in 1&1\ %hﬂamg&églelée% AlRYEIIN:Zey! amén;@AhM@u@nuﬁsd Rt NGNuifae,
7 2-Hy drazm%rldlne 654 mg) was dissolved in afé%ux ure o
S

ﬁ“ﬁﬁﬁ%fﬁ&“%ﬁ?&fi( Aoy At AR 3RG> Sttbsequently. €k min
cyanogen bromide solution (666 mg didsdileddf ameixkire of
mﬁg@&ljy@g&%@&&mﬂg\é@&@dded dropwise while stirring. After

eflrrlng at DT for.-6

&.-h
—TOH-O-11; I.IICI

LC-MS .
Number » IM+H] Comment:
/é:%_A
SO N 2482 | W2.166; 690 mg; product:
J h 75 mi ’
Wi-166 N R e T
l
=
Wi168 \/O\E//N\N_,{\N 0.78 min 250.2 W2.168; 78 mg, product:
A ' (met.b) |57 mg
. H
i
WIL169 \/OY/N\’S’% 071 min 2222 W2.169; 50 mg product:
’ FS ] ' (met. b) |27 mg
i
N
S \/O\J/)‘\N/\(N a0 | 2082 [ W2170; 105 me; product
' V‘N” ' fmet. b) | 70 my ;
; |
W1.175

[6-(1-Ethylpropoxy)-7.8-dimethyl-[1.2,4]triazolo{4,3-blpyridazin-3-yljmethylamine
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15

solvent was drawn off, and the residue was taken up in water and
freeze-dried. 1.3 g of the 5 title compound were obtained. LC-MS
rt: 0.15 min [M+H]": 135.3 (met. a) W1.301
6-Trifluoromethyl-[1,2,4]triazolo[4,3-a]pyridin-3-ylamine
hydrobromide and 6-trifluormethyd-|
1,2,4]triazolo[4,3-a]pyridin-3-ylamine BrH F F~ ~ N NHZ F F NFi2
rN'\FN'\N N 10 5-(Trifluoromethyl)pyrid-2-ylhydrazine (500

@%I)vas disSdjved at RT in a mixture of EtOH/water (7.5/1.5 ml)
Wrhiile stirrirng: Theteafter, cyanogen bromide solution (314 mg
dlsso%%)ﬁ/water 0.75/0.15 ml) was slowly and cautiously
added dropwise within 30 min. After stirring at RT for 3 It, the

3. P&ﬁ@.ﬁmitatem&i&lmﬂpﬁhwgqutmm&ﬁmd Tibrutder ighn hydride

{77 mC)u*HfarQ zggc!ecp n‘%tg ice. After stirring at 55°C for 3 h. (6-chloro-7.8-
rifl uorometh trlazolo[4 3-a]pyridin-3- ylamin
gt é‘ﬂ?ﬁfﬁﬂﬁ‘éla T EPRNG Who Ul i n

pertesit Uemies Bifie 2 byl meansidiiphepaiativdid Rirte Threl dletin reaction
mgtza@m%m f{@%ﬂa@fgﬂv,%mmm%@mm@ﬂ&m&aﬁgﬂa then

and t e a ueous res ewasa aI|z with atgrateds dium
sxthasi&: eo {1 % ft c Oor e arﬁ;l cCOm )}() ases were dried
ydrogencarbonate solution. Then resi tracte

OVEhRAEEFHES W%@Na?féﬁﬁ@ ééﬁ%%ﬁ@eﬁdeweﬁh%?é%dw@éf&‘?é@%é@md
prefR@GNASHINY sl falkesditierad and aneentiated. i 2B dngoofivi+H] ™
%Mfﬂﬁ%{ ethyl- [1.2,4]triazolo[4,3-a]pyridin-3-ylamine were

obtained. LC-MS it 0.54 min [M+H]~: 203.1 (met. a) 25 W2.

W2.001 6-Chloro-[1,2,4]triazolo[4,3-bjpyridazin-3-ylamine
Thir§rdiobirermic er&8reRkatogCidy~tof WIN HBr

O
O\\ i

!

W1.190 |

R0 484 ¢
|

]
W2.169 7.08 g; product: 1

g R
SN SN ! 203.1  W1.190 4.83 g; product:
W1.200 ! N 0.39 min
ﬁ/*‘fN i {met.b) |3.50¢
i

The following was prepared analogously to W1.140:

] WOl H

|
Nyl 222.1 | W1.200 3.50 g product:
P wizio | T NN 023 min | sP
| N | {met. ¢) 527¢
| | | |
The following was prepared analogousiy to W1.145;

\ 1

lL Number L | LCMS 1t ! M+HT Comment: i
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3-(Chlorpyridazin-6-yl)hydrazine (5 g) was dissolved in a mixture
of EtOH (90 ml) and water (36 ml) at RT while stirring. Thereatter,
5 M cyanogen bromide solution (13 ml in acetonitrile) was
cautiously added dropwise. After stirring for 4.5 h, the mixture was
left to 5 stand overnight and, thegaext day, further 5 M cyanogen
bromide solution (3 ml in acetonitrile) was added while stirring.

Aftoy Herd
et

with suctign and dri&d. 61 g of the title compound were obtained.
wilig mogeryi as a@ ixed with Milliethe¥ bhd thé/prepipsivate

afurthergd:h Lf_f stirfing;the precipitate-formed—was filtered Tf
R EA- Rt . .
off with suction and. tried, 3@ as to obtain a ‘

further 1.5 g of the title compound.|10 LC-MS rt: 0.24 min

[M+H]7170. 1T (met. a) W2.001 a 6-Chloro-JI
Wi 4]triazolo[4,3-b]pyridazin-3-ylamine N Hz CINON\N \ N 15

6’-8h|oro_-[1,2,4]triazo|o[4.3-b]Pyridazin-3-yIami_ne hydrobromide
N-Tpyb Tobdimethyly-meibvami- s Witha it geb i blarest waleramer

alkalized with satuiated potassium carbonate solution. The solid

' recipitated/out was filtered off with suction and dried (388

mg}} RepFate &u@ction of the mother liquor with

dichlor .drying of the combined organic phases over

sodium sulfate, filtration and concentration afforded a further 228

mgq of product in total. 20 LC-MS rt; 0.24 min I[M+H11I: ;Id70.1 mef.
Megy 2.002 7.8-dimethyl-3-methylamino-[ 1.2, 4]iriazolo[4.3-blpyridazine-6-carboxyiate
hy@eCirode-Bvimttiyl-f12 Witridizolutd, B-bipheigh £ifi-Blylapalpkte 0°C, stowly
ad YO QRIOIIAS MNddZ 15k NT4IHBE 594 in THF) and stirred at 0°C for 6 h. Then

6-Chloro-4-methylpyridazin-3-yDhydrazine (W3.002: 4. W
o e S Y B e e fé‘“%%ﬂ%ﬁeﬁﬁ%_rﬁ%,“ KT
ovestiR TVePifete SMtErPaEalrote P BUIItR MCSSHIRE & or Rt pinac ics el
(4onglpandsaater{3onaikwas: Glowl yratldeddrapWwisesanil. ey of the tile
coﬁgém}e%&ai&ﬁﬁﬁ@—mmy@ﬂv as [gft-ig-stand Querpight. Then

the mixture was dried and the residue 5 was purified using silica

gel (40 g cartridge. DCM/methanol gradient of 0-1.0% in 30 min).
Thy fBligwohthvetitteresagelaeeiiere obtained.

LC-MS Lo
Number i IMHHT Comment:
N W1.219; 770 me;
/H\/N / . .

551 NN ‘r\;/\KN o 235.} (met. | dimethylamine (5+2 eq.;

w125 N ST S b) 2M in THF); product:
| 542 mg

WL.300
[1,2,4]Triazolo[4.3-ajpyridin-3-ylamine hydrobromide
BrH NH,

= N/\<
g8,
y N
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LC-MS rt: 0.17 min [M+H]": 184.1 (met. b) W2.002b 10
6-Chloro-8-methyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine
trifluoroacetie acid salt NHZCINN\IN TFA 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,

2-ndissaediimd @¥oh 1A asdlaamLekwater LwascaUHRHENA/ 1.5 ml) at
RT gt%%ed 15 drg‘%wise. 1ﬁfter stirring for, h,itpeﬂrgg\é%e Xgaﬁ%eegthgoa mischure
o OV RighE ThREraafiar fhe  mixture was strred at R1 fof a

of HigtHeptar h-Hhd ThereastieCiforas YARer oy evermngrst Rihier 6 b, the

soheaivenrtivas dravm off asdihexesiduepiasypurifieddoy-eneans! ofg of the

1S RARHE A G NEE MY v EsGlEAN prodgmﬁqu(w&rg)
combined, freed of the acetonitrile under reduced pressure and
freeze-dried. 158 mg of the title compound were obtained. 20

WIBCIMS rt: 0.44 min [M+H]": 184.1 (met. a) W2.007

o-TarlabiQrenfrg 8 imativkL bidlinazaledd, hydrobromide and

-blpyridazin-3-ylami H2.CI N N 25
6":?38‘31 %@ﬁ@%ﬁ%&%‘%@ﬁﬁ%&ﬁ q %'?iﬁ@?%hydrazine (W3.007; 340
g Wa@“‘dissﬂyed in ethanol/water (][842 ml) at RT while stirring.
reafter, cyarfogen bro ifle (386 , 60 dissolved in 5 ml of
ml of water) cantioysly added dropwise. After
stirring at RTAbr 5 h, the mi ture was 1Bt to stand overnight and
then the soltbnt was drawn off,"and the residue was admixed with

5—(Wﬁ¥%rq9&ﬁﬁ)g}ﬁd~§%jﬂy@r£ﬁg *@ﬁ%W@ék&ﬂé%i%ﬁ%&a&w@Ieﬁ a mixture of
Et(%%ﬁ?stgrl uﬂs‘fﬁg t{?@e? ?atr&?}?ggglfrgﬁnfi:]fg‘%’r%gﬁ%?ft@ag%e%eﬁh [ee tmesWith 314 mg

orometha e organi ses were dried over

dissitir SUifHteesmd; ArtelSeriny oftherab SrEARTY affsd dirgjse within
30 redusesd pressuieR B8a mp af-the difieneompalindiweraiobtaiiedand dried
unk® J&u&n@%if‘%‘&n@ﬂ’3@*;iigzé'f?@ﬁqi@lﬂ@rh@m\é}{%199@&9010[4,3-@@_\;}:1@&

6-Chloro-8-ethyl methyla[l,2,4]triazo|o[4,3-b]pyr’i azin-3-ylamine

viamine hydrobromide were obtaified.

The mother Hguor was dried and the residue was purified by means of preparative HPLC.
The ciean, product-containing fractions were combined and freed of the ACN, and the
aqueous residue was alkalized with saturated sodium hydrogencarbonate solution. Then the
residue was exiracted three times with EA and the combined EA phases were dried over
magnesivm  sulfate, filtered and concentrated. 110mg of  trifluoromethyl-
[1.2,4]triazolo[4,3-a]pyridin-3-ylamine were obtained.

LC-MS 1t (1.54 min IM+HT": 203.1 (met. a)

W2.

W2.001
6-Chloro-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine hydrobromide
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H2 - CINON_\N N
(6-Chloro-4-ethyl-5-methylpyridazin-3-yl)hydrazine trifluoroacetic
acid salt (W3.008; 340 mg) was initially charged in a mixture of
EtOH (12 ml) and water (2 ml) at RT while stirring. Thereafter,
cyanogen bromide (240 mg), disgglved in 3 ml of EtOH and 1 ml
of water, was 15 cautiously added dropwise and the mixture was
stirred for %H After standing overnight, 0.5 eq. cyanogen bromide
cl soluit;on was &dded and the mixture was stirred again at RT for 4.5
hTand Yen @tH85C for 2 h. After standing overnight, the solvent
Wi p/off and the residue was admixed with water. Once it
had been alkalized with saturated potassium carbgnate solution
5GBTS TS A BTG PO A v
(36 combinBd ovigniti@0epliasesiwere dfiethonen Soditide solftite dhd m!t in

ace@fﬁ@fiéb%ﬂ%%iﬁﬁ@ﬂ& Q@Q@&@Mﬂ&e /@Qg{mﬁféefér WRAEHHEMUERE was left to

ressur of the tltle mpound were obtained. LC-MS rf: ., .
star.g %—In&g?fﬁxi rﬁet“ﬁ% ‘/\;)ZL%] g'%tgwen I'OIIHEQE so%mon ([)1 ml in
ace@v@ﬁﬁimasa@éﬁdrb’b% pirmnAlRY ot pAtEI By plosisines Hfarifieiteg formed
wad\NiHZ Qb iWith NdGoChldted-6SDp ot e cazins3dydhy dsazias
Thet'ﬂm‘éﬁ)er Q%%;I%%CAM%E %ﬁ; IQQ? et%égamgﬁe é&éﬂhﬂ@lﬁﬁﬁ@!ﬁ&%%k&ed off

ethanol/water (6/1 ml) at RT while stirring. Thereafter, cyanogen
WithFHEREY $ g, GHESEIvaE IH BTl A6 B 1 RPBPOH and 0.5
LCiiSof-Waterjiwas 5 cautiously added didpwisel ‘Aftémstirting for 5

hours, the mixture was left to stand overnight, another 1 eq. of the

cq/iﬁnogen bromide solution was added and the mixture was stirred

ay. After standing overnight, the solvent was drawn off and
6- %@?é%aﬁﬁ@%?@érﬁiﬁ@&%}ﬁg W Once the residue had been
alkalized wtki saturated potassium carbonate solution, it was
ree times with dichloromethane. The combined

organiclphades were dried 10 over sodium sulfate and, after
filtering offthe desiccant, dried under reduced pressure. 180 mg
6-(idhd titldlcempdlhdnyerezobiainedimpifcientpliyilpoLa-MS s taken

up QP Mk VR 21 &akel MR alRhlized with saturated potassium carbonate solution.
The solid which precipitated out was filtered off with suction and dried (388 mg). Repeated

Cl

extraction of the mother liguor with dichioromethane, drying of the combined organic phases
over sodium suifate, filtration and concentration afforded a further 228 mg of product in total.
LC-MS rt: .24 min  [M+H]"™: 170.1 (met. a)

W2.002
6~Chloro-8-methyl-[1,2,4}iriazolo[4,3-b}pyridazin-3-ylamine hydrobromide
NH,

Cl N
S -—__N/
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'H NMR (500 MHz, DMSO-d6) [ppm]: 6.98 (1 H), 6.63 (2 H), 3.37

(1 H), 1.35 (6 H) 15W2.011

6-Chloro-7-ethyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine N Hz CI

N N N (6-Chloro-5-ethylpyridazin-3-yl)hydrazine trifluoroacetic

acid salt (W3.011; 169 mg) was sgpnverted and worked up

analogously to W2.009. 130 mg of the title compound were 20

n t pur - nag i F+H]k: :

By e n O
(33 @-mgmﬂﬁ-@%ﬂ%ﬁ@fé@g Nﬁf 5%{]@#;@& ckgrogen bromide in a mixture
of HBME hldh anb-oyclopropy Inyrica zinv8yaiiytdaminedAfiRibrodeeticragidt RT
for t%@fdit/\t}(l\évx%(;%&r%;»émeﬁ;a}) s Renvertesand :ﬂ&%@%ﬁo@uﬁl@@ QuSkidue

0 .p08, except , Inst 0 ,.onge further. equi t.0 .
e o S e R S R 8 0
7.3 gofipolifichormens wistakigecth sufficient purity. LC-MS rt: 0.45 min
LCM-H 0 12k 1 (met. b) W2.013 6-ChlgvoiTristysropyds{lo)

.2,4)triazolo [4,3-b]pyridazin-3-ylamine NH2 CIN_N N 10
Wz(6-ChIoro-5-isopropylpyridazin-3-y|)hydrazine trifluoroacetic acid

sogl%b(w3.013; 400 mg) was initially charged in ethanol/water (6/1
6-Chify @b Riftwhile2stimimgloiierbifidazieyargan rilonhdei (35T 1y,

dissolved ima,mixture of 1 ml of EtOH and 0.5 ml of water) was

Ci /’N\N A

|, TFA

= N

(6-Chioro-4-methylpyridazin-3-ylihydrazine (W3.002; 432 mg) was initially charged in 2
mixture of ethanol (15 ml) and water (3 ml) while stirring at RT. Thereafter, cyanogen
bromide {581 mg, dissoived in 7 ml of EtOH and 1.5 ml of water) was cautiously added
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 50°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 mg of the title compound wers obtained.

LC-MS rt: 0.44 min [M+H]": 184.1 (met. a)
W2.007
6-Chloro-7-ethyl-8-methyi-[1,2 4 Jiriazolo{4,3-b[pyridazin-3-ylamine
NH,
Gl N, /\<N
S

(6-Chloro-5-ethyl-4-methyipyridazin-3-yhydrazine (W3.007; 340 mg) was dissolved in
gthanol/water (10/2ml} at RT while stirring. Thereafter, cyanogen bromide (386 mg,
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cautiously added dropwise. After stirring for 5 hours, the mixture
was left to stand overnight 15 and stirred for a further 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 &vlution, it was extracted three
times with dichioromethane. The combined organic phases were

dissglqggu‘i)yﬂﬁ §@%&%iﬁdﬁ§t§1@ﬁ %%ggﬁafd |E§Hﬂﬂ@fam@d QdesieeaNfier stirring
rie r reduce ssure m ompound we

at Rgﬁcf’él%%léfa?h% suﬁ“men% B swid OT_CO 1 %68 me§1l i c%jj‘ivél 1% and
the (priduebyaH IRy 300 wﬁrz @mﬂs@ d%?}d[lﬁphgrji. 17@.@74‘1% 66D paturated
poidshiud. kddnkd), sbidhot® H)wM/2:63Qe25thkN-diethyith dichtoromethane. The

com%me@ d&%ﬁ@%@dﬁlﬁlmg&m blRYIdAZ e G ROXRMIAR sicean,

sy Wdﬁ‘éﬁqw% BFSHE:62Ay Bia s By Hia SRR A EaPBExaRtge - LEMS
0.62mfluoroaceficticidl8altngi®.019; 390 mg) was converted and
worked up analogously to W2.007. 285 mg of the title compound
W g{gée obtained in sufficient purity. 5 LC-MS rt: 0.94 min [M+H]i :
- 1 (met. a) W2.020
6-CRigp- sty - nehilroBtERter bl 2 Wi Bo[ a4 pyridazine-8-car
boxamide 2CINN,N\' NNO10
i -6-chloro-3- hydrazinopyridazine -4-carboxamide
trifluoroac etlé acid salt (W3.020; 320 mg) was converted and
worked urf"analogously to W2.007. 222 mg of the title compound
were obtained in sufficient purity.

2D

(6-Chioro-4-ethyl-5-methylpyridazin-3-yDhydrazine {rifluoroacetic acid salt (W3.008: 340
mg) was initially charged in a mixture of EtOH (12 ml) and water (2 ml) at RT while stirring.
Thereafter, cyanogen bromide (240 mg), dissolved in 3 ml of EtOH and 1 ml of water, was
cautiously 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 4.5 h
and then at 55°C for 2 h. After standing overnight, the solvent was drawn off and the residue
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
phases were dried over sodium sulfate and, after the desiccant had been filtered off, dried
under reduced pressure. 270 mg of the title compound were obtained.

LC-MS rt: 0.54 min [M+H]": 212.1 (met. b)

W2.009
6-Chioro-8-isopropyl-| 1.2, 4]triazolo[4,3-b]pyridazin-3-ylamine
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LC-MS rt: 0.93 min [M+H]*: 269.1 (met. a) 15 W2.021

6-Chloro-N*

7* N*7*-diethyl-[1,2,4]triazolo[4,3-b]pyridazine-3,7-diamine N Hz

CINONN N\\N

(3-Chloro-6-hydrazinopyridazin-44yl)diethylamine (W3,021; 215

mg) was converted analogously to W2,007, and the solvent

mixture was grayn off. The residue was purified by 20 means of
Cipre at'n/e/@PLC (met. A). The product fractions, each of them

cl an, w re 64 combined, freed of the acetonitrile under reduced

pressyire, ad]usted to pH 9 with sodium hydrogencarbonate and

extracted five times with DCM. The combined organic phases

re dried over ma nes sulfate.and, after fllt r t

R R A A BB TR0 AR 258 ma
wascHIBUHE e e SPemied Sutitient POndis i‘é’lé‘;’l\/i@effaﬁfeeﬁa“"gm
broiii [V 24dolddnietaaniivi. 50 .(6aChioFooH Sudiméthy/lef water) was

cau&e&hfﬁlaa%%mp%@]@w%&mg%}/9%&2&@%{9@%Iﬂ@{w;%nmmgm

anoffet et KO- 4YAT RTINS RO 313 A 8K 5 st St o
davyl‘)ﬁrfeaw(wggltﬁgmlamolhﬁg9iwa§m§@%dffrﬁ%@§r§mﬁswas admixed with
waﬁxxﬁﬁ@ﬂg@eémmad%@a@@dt@ﬁ@@%hﬁﬁ phngn Aftenstimingon, it

x% é%éehﬁéa d&cﬁlgyééetﬁaagoq%@egn%y%an&%%q%a@g?%ﬁedmd

osp orus oxych loride was drawn off. The residue was
Ovea.W@}%%ﬁ&/ﬁéwﬁm%aﬁ%&?éw@ ith R URfuced pressure.
1Swgirdgemaatb@mtemdvmeoptamSwexﬁwpmm ITRES t: 0.65 min
viagHenys phass was 15 extracted three times with DCM, and the

H %@8%@5&%% soﬁ V;Inafcg%ggy 'Ht}ég%%g and? %Lg#(}, é Qg

330 mg of the title compound were obtained. LC-MS rt: 0.83 min
wibtH]*: 280.1 (met. b)

6-Chloro-7-ethyl-[1,2,4}triazolo[4,3-b]pyridazin-3-ylamine

NH,
N
Cla N/<N

N "-—.N/

(6-Chloro-5-ethylpyridazin-3-yl)hydrazine trifluoroacetic acid salt (W3.011; 169 mg) was
converted and worked up analogously to W2.009. 130 mg of the tile compound were

obtained in sufficient purity.
LC-MS 1t: 0.33 min [M-+H]": 198.1 (met. b)

W2.012
6-Chloro-7-cyclopropyl-[1,2,4riazolof4,3-blpyridazin-3-ylamine
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20 The following were prepared analogously to W2.169: 65
Number LC-MS it [M+H]+ Comment: 238.1 W3.166 830 mg;
purification W2.166 | N~N | 0.64 min by means of HPLC (met. D);
(met. b) CIH ] product: 690 mg H N { W3.168 140 mg; purification
Ci226.1 W2.168 ~~ N 0.68 minsBy means of HPLC (met. D);
(met. b) CIH product: 82 mg W2.169
(6-ChIoro-7,8¢pl£methyl-[1,2,4]triazo|o

i(éid X in-3-yl)methylamine hydrobromide HN CIN BrH Y

N
4,5-dimethylpyridazin-3-yl)amino-N-methylthiourea
3.169; 11.25 g) was dissolved in ethanol (400 ml), admixed
with ethyl bromoacetate (5.57 ml) and kept under reflux with
(- Eheiuiorsiofrarolstifezinfeb virathe SHlveRewist it OfPAnd th8 me)
was @SidieIWAS wptEfieg dasing silica welok2ekg:patkidgesad of 0.3, one further

equwgelvlu/n}ethaggoelngb%%%gts%fugoli%sIQdQ% ni'tﬂ)m gfgﬂg %Elgh&srﬂgglmd were
pound were obtained, LC-MS rt: 0.35 min [M+H]": 212.1 (met

Obf%‘)‘e‘i@ FHEFONBWIRg was prepared analogously to W2.169: [M+H]
LCEBmMentmiNumber LC-MS rt H N Brivi+HT: 210.1 (met. b)

W2.013
6-Chioro-7-isopropyl-[ 1.2,4]iriazolo[4.3-b]pyridazin-3-ylamine

NH,

Cl N
~ N
H \N

S \N/

(6-Chloro-5-isopropyipyridazin-3-yljhydrazine trifluoroacetic acid salt (W3.013; 400 mg)
was initially charged in ethanol/water (6/1 ml) at RT while stirring. Thereafter, cyanogen
bromide {353 mg, disselved in a mixture of 1ml of EtOH and 0.5 ml of water) was
cautiously added dropwise. After stirring for 5 hours, the mixture was left to stand overnight
and stirred for a further day. After standing overnight, the solvent was drawn off and the
residue was admixed with water. Onece the residue had beep alkalized with saturated
potassium carbonate solution, it was extracted three times with dichloromethane. 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 obtained in sufficient
purity.

LC-MS rt: 0.65 min [M+HT": 212.1 {met. b)

'H NMR (500 MHz, DMSC-dé) fppm]: 7.97 (1 H), 6.61 (2 H), 3.11 (1 H), 1.25(6 H)

W2.019
N N-Diethyl 3-amino-6-chloto-[1,2.4]triazolo[4,3-bipyridazine-7-carboxamide



10

15

20

W2.170 1~N 0.24 min 1 198.1 ~ W3.170 7.74 g; product: 7.93g N
I (met. b) W3 W3.002 (6-Chloro-4-methylpyridazin-3-yl)hydrazine
66 CIN N_NH2 H Synthesized analogously to US 4,578,464
LC-MS rt: 0.21 min [M+H]": 159.1 (met. a) 5 W3.003 and W3.011
(6-Chloro-4-ethylpyridazin-3-yl)hgglrazine trifluoroacetate and
(6-chloro-5-ethylpyridazin-3- yl)hydrazine trifluoroacetate H CI
N'N H 2 N-NY Ne TFA N_NH2 TFACI H
3,6tDichlaro-4-ethylpyridazine (W4.003, 2 x 2.4 g) was divided
betweEn 2 hhicigywave 10 vessels and each was admixed with a
i sAzine monohydrate (6 ml) and dioxane (7 ml). The
reaction mixture was kept in the microwave at 130C for 1 h.
\Sdbs?eqﬁently, the contents of the two vessels were combined in
N,}@ﬁQHQQBQ@d I&%%ﬁ@%ﬁﬂ!ﬂ }giﬂ%e]:h@aﬂ‘ A T%d .§jli’1]1|ii§e wasmdmixed Withid  salt
er xtracted three fim ith dichlorome e .
e e R A ST W A e e
comyfpprdHEreiRgRedrie RbclseER itered off, 15 dried under reduced
LCpIesSs e nkine workup process was repieatfc patoemore. The
residue thus obtained was separated by means of preparative
HPLC (method A, except gradient of 100 % water+0.05%TFA 4
W28 acetonitrile/85 % water-' 0.05%TFA in 25 min). The product
N.NeBotions adchtefttihen! ddinamers ombiketc ffeadobhid
acetonitrile underfeduced pressure and freeze-dried. 1.35 g of

(¢ )*@)xﬁetbﬂylpyridazin-&yl)hydrazine as the trifluoroacetate 20
and £6 gjof (\G/N:hIoro-5-ethylpyridazin-3-y|)hydrazine as the

etat® were obtained.
-Chlofg:4-ethylpyridazin-3-yl)hydrazine as the trifluoroacetate,
Wﬁb3 LEMS 1t 0.20 min [M+H]+: 173.1 (met. c)

N, N-Diethyl-6-chloro-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 purity.

LC-MS rt: 0.93 mun [M-+HT": 269.1 (met. a)
W2.021
6-Chloro-N*7* N*7* diethyl-[1,2.4}triazolo{4,3-b]pyridazine-3,7-diamine
NH,
Cli /N ~N

——

(3-Chloro-6-hydrazinopyridazin-4-yl)diethylamine (W3.021; 215 mg) was converted
analogously to W2.007, and the solvent mixture was drawn off, The residue was purified by

means of preparative HPLC (met. A). The product fractions, each of them clean, were
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25 (6-Chloro-5-ethylpyridazin-3-yl)hydrazine as the
trifluoroacetate, W3.011 67 LC-MS rt: 0.13 min [M+H]": 173.1
(met. b) W3.005 (6-Chloro-5-methylpyridazin-3-yl)hydrazine CI ,
N-N N NH2 H 5 Synthesized analogously to US 4,578,464 LC-MS
rt: 0.26 min [M+H]': 159.1 (met. @&} W3.006
(6-Chloro-4,5-dimethylpyridazin-3-yl)hydrazine Cl);) NN _NH2 H
coa%%%:,%%gm'ébéégj%tmﬂgyﬂgm %&Meo%usze% Qo&)l—l"’ﬁ%ith sodium
N admixed with 160 ml 0{{ otlrazme nlg hydrate olu ion 16qJa 2 were
YOS P REYE (B O TR S SRifiISS Yor he® Fé’gc 161 PXIUre was
drieém*rﬁxei@gmﬁmwaéfﬂ@n@@he%re@@%@%é%@f#@é@%fﬁﬁﬂ@hmr reduced
preSuctionmivashedvithyvaie wanduinied pvweriphaspharus pentoxide.
title c bl tained. 15 LC-MS rt: 0.15
et %Srﬁ%%%r% 173. 1(%%? k%q 0 E%O%?and W3.008
(6-Chloro-5-ethyl-4-methylpyridazin-3-yl)hydrazine (also as the
W2THA salt) and (6-chloro-4- ethyl-5-methylpyridazin-3-yl)hydrazine
(6-@&@@&%&9Qiﬁ2~5ﬁgiQBM[AQM}}:NA&H}:LN,'-'jf% XMMO%&EFB&Hmc
(TFA) 20 3 D| loro-4-ethyl-5-methylpyridazine (W4.007; | g)
was |n|t|ally\£6ﬁa§gg in dioxane (8 ml) with addition of hydrazine
f@hM te (2/ml) in a microwave vessel at RT. Thereafter, the
reactio mmﬁurg was kept at 140C in the microwave for 1 h. In the
SFN

Cl

N*-{6-Chloro-4,5-dimethylpyridazin-3-yDamino-N-(2,2,2-triflucroethyljurea {W3.150;
400 mg)} was dissolved in phosphorus oxychloride (10 ml) and heated to 80°C while stirring.
After stirring at 80°C for 7 h, 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 aqueous phase was
extracted three times with DUM, and the combined exiracis were washed with saturated
sodium chloride solution, dried over sodium carbonate, filtered and concentrated, 330 mg of
the title compound were obtained.

LC-MS rt: 0.83 min M+HT": 280.1 (met. b)

The following were prepared analogously to W2.169:
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standing overnight, a solid precipitated out, which was filtered off
with suction, washed and 68 dried, 345 mg of
(6-chloro-5-ethyl-4-methylpyridazin-3-yl)hydrazine were obtained
as the free base. The mother liquor was concentrated to dryness
and the residue was purified by ggeans of preparative HPLC (met.
F) The product fractions, each of them clean, were combined,

freedr 5of [ne acetonllru %&r redyced. pressure and
NuggQ{;\_,L éli 1 e%ﬁﬂg P r(.lJ(t])mment:
CC4L

UIICU \)H'U Illy yl J
methy| yrldazm- drazme trifluoroacetic@cidsaland. 232 Mtion
%) bm +ef|<1 -4- mntlg)éﬁp%rldclz@&iyl) hydrazine as the- (met. D):
i { re obtained. (met. b) yd o ’
(6-Chloro-5+ethyl-4-nféthylpyridazin-3-yl)hyd azine trlf?uo?oacetlc

acid salt, W3. 007 10,LCMS rt: 0.25 min [M+H]": 187.1 (met. b)
(6-Chlqro-4- ethyll‘5 ethylpyridazin-3-yl)hydrazine ttidlu ergapefitoation
waid salt, Y3:008, LC-MS i, G 22umin N2 Hf; d8hdmeteb). ¢5met. D)
W3.0 9/a‘m§|/\f€7%m013 %6 (‘hIoro-4-isoﬁ?ﬁp%pyigf'gﬁéicnggmghydrazine
I

trifluo oacetic acid sat and (6-chloro-5-

isopropylpyridazin-3-yl)hydrazine trifluoroacetic acid salt Ci NON
w2llsA C!' N TFA N NH2 NH NH2

ropyl

et A

chromatog y (met. F), 260 mg of (6-chloro-4-
ridazin<3-yl)hydrazine trifluoroacetic acid salt and 2.16

g of (6-thlof-5- isopropylpyridazin-3-yl)hydrazine trifluoroacetic

idsalt were obtained.

(6-Chloro-4-isopropylpyridazin-3-yl)hydrazine trifluoroacetic acid

N'-Galth WS 4008 nmk By MG dizi0- 20 mitinMe-tidth A 8 dr{mer3)p25 11.25 g) was

dls&ﬁv@chlgrézﬁé&%@mﬂpxam;améry&wdg@mwﬁm@ﬁsﬁpgnaqaqﬁ under
3.012 LC-MSrt: 0.34 mln[ +H 187. 1 met.

refwm(sxalﬁlaw alfésture After 2 h, the solvent was dfawn o and9 the residue was
puBe€ hitwp stfiey etb e i wyridkdezinDS Vst g disfiuof datiBticrabidmin)-

1053t 20d {8-chigrnaveychopiany inyridazin-3syhRY dPezE: 212.1 (met. b)
trifluoroacetic acid salt

The following was prepared analogously to W2.169:

- ViHH] .

Number LC-MS 1t N Comment:

. ;

N

N 198.1
W2.170 ‘; N 024 min | W3.170 7.74 ¢ product: 7.93 g
SN {met. b)
i !

W3
W3.002

(6-Chloro-4-methylpyridazin-3-yhhydrazine
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Cl~~N_N TFA CI~,N~N TFA ~N NH2 NHH ~~ NHZ ZL 5
3.6-Dichloro-4-cycl.opropylpyridazine (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-
cyclopropylpyridazin-3-yl)hydrazgge trifluoroacetic acid salt and
708 mg of (6-chloro-5- cyclopropylpyridazin-3-yl)hydrazine were
obtalned (6 Chloro 4- cyclopropylpyrldazm 3 yl)hydrazme

(met! b) 18 W3.019 and Wé 020
Syntlt\lh?rmdeth% o E%@Sg hydyazinopyridazine-4-carboxamide
rl |

uoroace salt’and

LCMW%%W]UB chloro-3-hydrazinopyrid@4if4-darbb¥ainfde
trifluoroacetic acid salt\ C! N-_N CI N--N TFA N N_NH2 / NNH2

w3kl TEHN

NN-Diethyl-3,6- dICh|0 ldazm -4- carboxa % K‘%) A
(-G usB‘éWHlé‘%ﬁW {2‘%' Om FBdnied Wi ‘mi ydrazi i
yihmGrokyidfatacf2e8iml). After stlrrlng at 60C for 1 h, the mixture

was heated to 100C for 2 h. Afterigooling to RT, the mixture was

aitni with DCM and extrac mes with DCM. The

combijned gxtra $;were dried over sodiunh, sulfate, filtered and
TreoncentrtatedNThe fesidue waspurifiedpy means of preparative
et. @) The clean, product-containing fractions were
each combined, freed of ACN and 25freeze-dried. 910 mg of

3 6%%@@13){{5%;%@%@ -RyaazinpRyHdagingad-garkexamigd 20microwave
vesgi; #Ija%rdgﬁ;] %Sa%fglx% d rsnflszgure%taa drazine mono drate {6 ml) and dioxane

razinopyri azme -4- car oxaml e
(7 Wiﬂmm@ HETHS A1 Bﬁ%ﬁl'ﬁ‘é"ﬂowwe at 130°C for 1 h. Subsequently, the

corhbt Bﬂeﬁhy%&ehﬂﬂnm%ydﬁamﬂbmyﬂdaﬁmtﬂmaimmm@ed The residue

orgamc phases were dried over sodium sulfate and, after the desiccant had been filtered off,

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 = 5% 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-ethylpyridazin-3-yDhydrazine as the wifluoroacetate
and 3.96 g of (6-chloro-5-ethylpyridazin-3-yhhydrazine as the trifluoroacetate were obtained.

(6-Chloro-4-ethylpyridazin-3-yhhydrazine as the trifluoroacetate, W3.003
LC-MS rt: 0.20 min M-+HT': 173.1 (met. ¢)

(6-Chloro-5-gthylpyridazin-3-yhhydrazine as the trifluoroacetate, W3.011
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6-Chloro-3-hydrazinopyridazine-4-carboxamide trifluoroacetic acid
salt LC-MS rt: 0.68 min [M+H]™: 244.1 (met. a) W3.021 10
(3-Chloro-6-hydrazinopyridazin-4-yl)diethylamine trifluoroacetic
acid salt CI NON TFA N N_NH2 H
(3,6-Dichloropyridazin-4-yl)diethgfamine (W4.021; 500 mg) was
initially charged in dioxane (20 ml) while stirring, and admixed
L Wighygagine hydrate (0.65 ml). Thergafigr, ihe midurg was
heated first at 80C for 2 h and then to reflux for 3 h. After being left
to stand over the 15 weekend, the mixture was heated to reflux for
(6-Ghireterdiy ivaderimfraDesolitiy, the solvent was drawn off. The
cs@mue was purified by means of preparative HPLC (met. A). The
clean, |product-containing fractions were each combined, freed. of
; pa@'i‘ﬁed with saturated sodium hydrogencarbonate
solution afd then extracted five times with. EA and five times with
syrEMedTh8 £emBbinaskarganicphasesweredrad OuerHNagnes . )
sulfate, filtered and 20 concentrated. 118 mg of reactant and 220
mg of the title compound were isolated. LC-MS rt: 1.24 min
W3RA%H]': 220.1 (met. a) W3.120
(6-ChlaDisthmepysidazin-3-yijiwdrazine O NON O N_NH2 25 H
cl N-(5,43\-Diethoxypyridazin-S-yI)-N-nitroamine (W4.120; 114 mg)
was digsolved in acetic acid 71 (5 ml) and added dropwise while
' ith ige,and stirring at between 10 and 20C to a mixture
q‘l@ mgq) in water (3 ml). Thereafter, the ice bath was
removed and the mixture was stirred at RT for 1 h. Then the

3 oitR Waialkalizeciwith 1N ®meditsm hydiaxidesabdtieatthese mt of
ueous was extracted three ti wi s
e e Okl i es .
reaglifel EHHEEBNA ARV HBSYdRe WAL R Pt e egroff with suction,
waptepaiativecHRE GifheterdhoTherciaamopiiedtE-¢g ofithinitig compound were
ohifactions were each combined, freed of the ACN, basified with
saturated potassium carbonate solutii&%ﬁ tpﬁn1 ?gr(ltr c)ted three

LeaMheg Wit BEM. The combined organit phases Were dried

W3.007 and W3.008
(6-Chloro-5-ethyl-4-methylpyridazin-3-yDhydrazine (also as the TFA salt) and (6-chloro-4-
ethyl-5-methylpyridazin-3-yDhydrazine trifinoroacetic acid salt

Che_ N
Ch Ny, p 1N
- | N S N
\ TFA H
(TFA)

3,6-Dichloro-4-ethyl-5-methylpyridazine (W4.007;, 1 g) was initially charged in dioxane
(8 mi) with addition of hydrazine monohydrate (2 ml) in a microwave vessel at RT.
Thereafter, the reaction mixture was kept at 140°C in the microwave for 1 k. In the course of

standing overnight, 2 solid precipitated out, which was filtered off with suction, washed and
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over sodium sulfate, filtered and concentrated. 50 mg of the title

compound were obtained. 10 LC-MS rt: 0.37 min [M+H]": 199.2

(met. b) W3,150

N*-(6-Chloro-4,5-dimethylpyridazin-3-yl)amino-N{2,2,2-trifluoroeth

ylurea and N*-(6- 68

chloro-4,5-dimethylpyridazin-3-y1l)amino-N-(2,2,2-trifluorethyl)urea
dne@ygﬂ{?qi%\‘ fd(@ SBM}BQN& IQJ Metﬂﬁfly%dﬂlﬂ T—gﬁ)@h&laﬁn&l@é}é Yhifed as the

NONYNF 1500 4- N|trophe chloroformate (750 mg) was

freef&olved in THE (55 ml), 2,2,2-trifluoroethylamine (0.3 ml) was
Thegujotbet White StFrianeentatehdomdixpgre WhdstipiiiarRpusied py means of

preﬁﬁ%ﬂe(ﬁi@kﬂ@mt‘lﬁﬁ ﬂiﬁtﬁﬁhy&pﬁﬂﬁﬂﬁm =3y hhydrazine, (W3 .006iGa0freed

of tﬂ?: tr?]dde er %ﬁg ¥ %geéghrﬂ_:lg'd(igrg %’HQ&M'%Q (QVG chloro-4-ethyl-5-
rlet amlneug ml), and stirred at RT for 3 h. 20 After bejng left
metpy gyEr vt YRR BHIRTBTESHS Pt WAY ARSI ORI cthyl-+-

metgyiptiotand-ilipta840niy oifthvecheabase wareagbtained, which
still contained significant amounts of triethylamine hydrochloride.

ot dl‘lh 1 d ur|f| f fe%r%l}/e
T L O e Tl e et R IO
Lcc%ﬁfblﬁééi@ﬁd dried. A further 400 mg ¥Rk i ! #8dhpound
were obtained as the hydrochloride. LC-MS rt: 0.40 min [M+H]-:

(6- 81%@1‘(} 4!&?@{ Dq}l Wﬁp&'ﬁ@azm% yhhydrazine trifluoroacetic acid salt, W3.008
hloro-4,5-dimethylpyridazin-3- yg{amjno N- (((:%cloﬁropyl)thlo
LCM&&?%Z%SPIHN NNNHY'S 1871

6-Chloro-4.5-dimethylpyridazin-3-yl)hydrazine (W3.006, 540 mg)
wivas disselved in methylene chloride (50 ml), and cyclopropyl
thloc_: anate, 29 dded while stirring, The mixtur NBRro-5-
(6- Esfllr?'reoéi4 %Oﬁt?pfyoé)? 1and %ﬂ eft to stalﬁaogc{/eernld:ht ThereaffEer it o

130@%%%%1&@&%#%‘@?@%?%?%%?%1d stirred for 3 h, and

Cithe peecipitate formed was filtered@ /Nsuctlonﬂ-}g\he precipitate
was wq‘é‘hed with ether and dried under redﬁ’ced

N E} NH, WNH
AN NH,
3,6-Dichioro-d-isopropylpyridazine (W4.009: 2.3 g) was converted analogously to W3.007
and then dried. After preparative chromatography (met. F), 260 mg of (6-chloro-4-
isopropylpyridazin-3-yDhydrazine trifluorcacetic acid salt and 2.16 g of (6-chloro-5-
isopropyipyridazin-3-yl)hydrazine trifluoroacetic acid salt were obtained.
(6-Chioro-4-isopropylpyridazin-3-yDhydrazine trifluoroacetic acid salt, W3.009
LC-MS rt; 0.20 min [M-+H]": 187.1 (met. b)

(6-Chloro-5-isopropylpyridazin-3-yDhydrazine trifluoroacetic acid salt, W3.012
LC-MS rt: 0.34 min [M-+H]": 187.1 (met. b)
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pressure. 830 mg of the title compound were obtained. LC-MS rt:

0.62 min [M+H]": 272.1 (met. b) 10 W3.167 N*

-(6-Chloro-4,5-dimethylpyridazin-3-yl)amino-N-(isopropyl)thiourea

N -N NuNH S 6-Chloro-4,5-dimethylpyridazin-3-yl)hydrazine

(W3.006, 380 mg) was reacted wgigh isopropyl isothiocyanate (235

[) and worked up analogously to W3.166. The precipitate 15
w3 ekiainedwas 428 mg. The mother liquor was dried and purified

using silica gel (70 g cartridge, DCM/methanol gradient 0-30%
(6-GRMtTSOH AP gaffa-ﬁdﬁagédwe?‘i}mﬁ%f BroFite L CoRmEere
cyclpOE®mihdivaHA)2Rdirk (ieptypcoB WS 88 N*
c|-\(6/-®QIoro-5-m¢mylpyridazin-3-y| minggN-(i so;%rig_;)&)yl)thiourea Cl

NN Niﬁ‘S 6-Chloro-5-dimethylpyridaz ﬁ-S-)ff)hydrazme as the

tri‘ﬂw&aggt—i&”écid salt (W3.005, Wﬂﬂi%d%d in DCM

(55 ml), while stirring with isopro isothiocyagmte (2581) 73 and

triethylamine (310 ml) was added. Workup and iSolation were

effected analogously to the method described in W3.167. In this
3.6 Dieorp A FrigRsPRARIitiRFBe MFbUNE MiererRutatad tesampipratsigitatts 007
andL Ge Stz 0. 8ftemimeiebaty}: 26bttorethh)(®AMVIE L6805 mg of (6-chioro-4-
cycgfﬁm&ﬁ%ﬂﬁ?fﬁ%@mweéw ll@ﬁ] 199r uﬁﬁn %@MEQ 1QHkG&hioro-3-
Y R G 8 A B TR AS5iR8 U hy drazine (W3.006; 8.00 g)
(6-idey cissslvednn et oDy iyaaie Hawmivet b hydthyP 010
Lcisathiacyanate (3.39 g). Subsequentlythasmixtareanass)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
(6-Gjero-P sl yr P tRe i compotirrwareesstaiiad seMHz0.29
LCAVA fiveH nin 246.1 (met. b) [M+H]": 185.1 {met. b)

W3.019 and W3.020
N N-Diethyl-3-chlore-6-hydrazinopyridazine-4-carboxamide riflaorcacetic acid salt and
N, N-diethyi-6.chloro-3-hydrazinopyridazin-4-carboxamide trifluoroacetic acid salt

cl N TFA
\’ ci ] Na, E =y
\/N\rl%N/NHZ = ﬁ/NHZ
j H
o TEA /J\I o

N,N-Dethyl-3,6-dichloropyridazine-4-carboxamide (W4.019; 18 g) was suspended in water
(60 ml) and admixed with hydrazine monohydrate (2.8 ml). After stirring at 60°C for 1 h, the
mixture was heated to 100°C 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
suifate, filtered and concentrated. The residue was purified by means of preparative HPLC
{met. C). The clean, product-containing fractions were each combined, freed of ACN and

freeze-dried. 910mg of N,N-diethyl-3-chloro-6-hydrazinopyridazine-4-carboxamide
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W3.170 15 N'-(
6-Chloro-4-methylpyridazin-3-yl)amino-N-methylthiourea CI N
NHNyS N~NH H (6-Chloro-4-methylpyridazin-3-yl)hydrazine
(W3.002; 5.5 g) was reacted and worked up analogously to
W3.169. However, stirring was cgyried out for three days instead
of one. 7.75 g of the title compound were obtained. 20 LC-MS rt:

mﬂQm%QcEHP LM li]il‘t 2%% ]'ng{ﬁé‘ Q} WﬂI Wﬁlgoégcﬂﬂgo)é/-ﬂygééinopyndazme—ti-

6-Dichloro-4-ethylpyridazine and
Cﬂ%%ﬂa?ém%f&%ea?éﬂﬁ/%&waﬁzﬂh@‘ﬁ C{-~N N CINNN ~~~ ClI
N,I\m1¢mﬁrﬁa¢blgy>t@hﬁamavmma@rg“@rwam&mlﬂn@@i(qg%aﬂt
Lc-8rPichlesapyridazine (10 g), silver nitraie- ' 726). apskprppionic
acid (7.5 ml) were initially charged in water (125 ml) and, at 50C,
concentrated sulfuric acid (11 ml) was added 5 dropwise. After
6-Chivacatitidesaiofme i aRi I HIR RS HEREHE 808 and a
Le-sglutiomohammonium persulfate (46 gyirivares.(X2%cml) 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
(3-@HTorithyRBgecamidanitiy disfelroxide SohwerseTHeld tHlé mixture
w xtragted three times with dichloromethane. The 10 combined
> i . .
oragfgip’mr/ﬁaggs V\{qure dried over sodium sulfate and, after the
~—desjccanthad éen? filtered off, dried under reduced pressure.

re5|due was purified by means of preparative HPLC (met. C).
roduct fractions, each of them clean, were combined, freed
€ %?ﬁ{‘g”

eI UREEY BRI Srdsali aimre et igrddn dioxane
(20tmhe sl thimdich lorbmie thang iTiyéagoribitied Grtfamic Phasdéstviey eixture

wadkied oNer sadidn.sulfate;and @ftenthe-desicganbhadieand®i over the
wee}lte egh()ff dried q:gt';: 0 re(fled %r%tsgﬁ{he qg%%n% after cooling, the solvent

Oro- -efﬁylpyrl azine an
wa%d@‘mﬁfo%m%uamwwrmfm@%@ Blsesiy, HPLC (met. A). The clean,

product-containing fractions were each combined, freed of the ACN, basified with saturated
sodium hydrogencarbonate solution and then extracted five times with EA and five times
with DCM. The combined organic phases were dried over magnesium sulfate, filtered and
concentrated. 118 mg of reactant and 220 mg of the title compound were isolated. LC-MS 1t:
1.24 min [M+HT": 220.1 (met. a)

W3.120
{5,6-Diethoxypyridazin-3-yl)hydrazine

N-{5,6-Diethoxypyridazin-3-y})-N-nitroamine (W4.120; 114 mg) was dissolved in acetic acid
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3,6-Dichloro-4-ethylpyridazine, W4.003 LC-MS it 0.83 min [M+H]"
177.1 (met, b) 20 3,6-Dichloro-4,5-diethylpyridazine, W4.014
LC-MS rt: 1.02 min [M+H]: 205.1 (met. b) W4.006 25
3,6-Dichloro-4,5-dimethylpyridazine CI CI N-N 75
4.5-Dimethyl-l,2-dihydropyridazine-3,6-dione (W5.006; 69.7 g) was
suspended in phosphorus oxychloride (150 ml) and heated to

I m% Qdf%d%drﬁréfx‘%ﬁ&%lm&oﬂﬂg m%@&éwéﬁnﬂ@a@@&%@@waﬁamﬂﬂm a

djusted cautiously to OH li
g O e SUPRAE A idTi) B B T bl

c} and the
’suction, Wasviileé wit h
mixpyateveandrgded. B Big19f tﬁbﬁmrée BneEFo R IRl pRiHaqY sodivm
hydleGd Softii6h 6 i MusHhise 19 s lefmeiednAd4Bee and WM 1d the

com%ixéecp B@’lg é"se!ss %’er%péﬁ@é/ rg)ggzgaglﬁQQulfate filtered and concentrated The
dichioro. 45- iisopropylpyridazine CI NON CI NON CI.C

R
fracBoBs ekl ordpyritimih draddf isobGiyresiid mmwme@@sa@wwom

soh%@é%ﬁﬁ%?é@e%ﬁt%dﬁf@@ﬂ%@vﬂﬂmQﬂ@&'&ﬁﬁﬁéﬁ&)r@ﬂﬁ Ohd3sgvee dried

ichlqro- 1ISO Ipyridazine

ovensadpR R A" 1$8pré pyfggr%};z?r?e g@/\ﬂgc%éhig TS SRERROTEE e

LCINPHHPR AT, 1 (met. b) 3,6-Dichloro- 4[@"'"613301&90%)91’§§lrl?aa2|ne
W4.015 LC-MS rt: 1.14 min [M+H]": 233.1 (met. b) 20 W4.010 and
1W4.016 3,6- Dichloro-4-cyclopropylpyridazine and

3,6-dichloro-4,5-dicycl ro
N#« (6 Chloro-4, S-dimethylp)}/md%gm- %%ggoa: "E’) 2, gl [?luoroe thylj ucr)elél \ gnldCIN* {6-

chloro-4,5-dimethylpyridazin-3-yl)amino-N-(2,2,2-trifluorethyljurea hydrochloride
Ci N - HCI
2y F e Gi N
| 7 H H 1 H H F

N
H

4-Nitrophenyl  chloroformate (750 mg) was  dissolved in THF (55ml),
2.2 2-frifluoroethylamine (0.3 ml) was added while stirring and the mixture was stirred at RT
for 3 b, Then (6-chloro-4,5-dimethylpyridazin-3-yDhydrazine (W3.006, 620 mg) was added
dissolved in THF (100 ml), followed by triethylamine (0.7 ml), and stirred at RT for 3 h
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 amounis of
triethylamine hydrochloride.

The mother liquor 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 ftitle
compound were obtained as the hydrochioride. LC-MS rt: (.40 min IM-+H]™ 298.1
{met. b)

W3.166
N*-(6-Chloro-4,5-dimethylpyridazin-3-yljamino-N-(cyclopropyl)thiourea
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The compound was synthesized analogously to W4.003. 3 g of
3,6-dichloropyridazine and cyclopropanecarboxylic acid (2.41 ml)
were used to obtain 1.6 g of 3,6-dichloro-4- 25
cyclopropylpyridazine and 0.96 g of
3,6-dichloro-4,5-dicyclopropylpyfidazine. 76
3,6-Dichloro-4-cyclopropylpyridazine, W4.010 LC-MS rt: 0.87 min
ci-[Ma]: 189.1 (met. b) 3,6-Dichloro-4,5-dicyclopropylpyridazine,

M
4.016 5 LG-MSut: 1.05 min [M+H]": 229.1 (met. b) W4.019
, e l‘ztifdi\é pyridazine-4-carboxamide clYN,N CI NO
J 10 3.6-Dichlatopyridézine-4-carbonyl chloride (2.5 g) was initially
chargsed,in DCM (25 m|) at RT..ThereaBtg , dé'%hyla ine (1&5 nw 4
6 Ch LTS ISR IEHA S PP HEE S 10y Sdlded  ardfhisEvhitE e vee ™
metistisninghlafter sty anRIvimpdmy! thethvstaranad8ladmpesdagien while
sirMaterananexikactaddhrertimesnwith (e Me Thessombingrt. DeabMafter, it
w1588 Wl CHor ouer sadium: sulfaley, MRath AULEANEEONRIAL: vas
e residue was purified by means of silica gel (70 g cartridge, 15
filicrpdh aPeaih ptispadisrityecipiiely SetHEttE 2aW ﬁ@ﬁh@%vé?@d under reduced
pre@intalIechd (T Stit cQrPdumimvdivlsiiing@48.1 (met. a) W4.021

Lcb:Righlaropyridazin-4-yl)diethylaming &N NG 20
3.4,6-Trichloropyridazine (2 g) and diethylamine (2.4 ml) were
initially charged in toluene (10 ml) and left to stand at RT for 3

W3d&ys. Then the mixture was admixed with water and EA, and the

N+ A RBASE RS demveskickhel mAiphasropasyashed three times
with water, dried Wagnesium sulfate, filtered and
congengrated. The résidue was purified using silica gel (70 g 77

¢ i-eaftridge; me"b“rap’&EA gradient 0-50% within 60 min). 1.1 g of
H !
th compounsl were

6-Chloro-4,5-dimethylpyridazin-3-ylhydrazine (W3.006, 380 mg) was reacted with
isopropyl isothiocyanate (233 pl) and worked up analogously to W3.166. The precipitate
obtained was 428 mg. The mother liquor was dried and purified using silica gel (70 ¢
cartridge, DCM/methanol gradient 0-30% within 30 min}. This afforded a further 119 mg of
product.

LC-MS rt: 0.78 min [M+H]": 274.1 (met. b)

W3.168
N*-(6-Chloro-5-methylpyridazin-3-yl)amino-N-(isopropyl)thiourea

N—N |
N N NH
Cl N 7
pia i

6-Chloro-5-dimethylipyridazin-3-yl)hydrazine as the triffuoroacetic acid salt (W3.003,
660 mg) was dissolved in DCM (55 ml), while stirring with isopropy! isothiocyanate (258 pl)



10

15

20

obtained. LC-MS rt: 1.24 min [M+H]+: 248.1 (met. a) 5 W4.120
N-(5,6-Diethoxypyridazin-3-yl)-N-nitroamine 0 0 NIN-OH
5,6-Diethoxypyridazin-3-ylamine (analogously to T. Horie in
Chemical & Pharmaceutical Bulletin (1963), 11(9), 1157-67; 160
mg) was initially charged dissolvegl in concentrated 10 sulfuric acid
(4 ml) at RT. The mixture was then cooled to OC and 2 ml of a 1:1

and%éh%&n@je ﬁﬁ%?&@%&%%%%ﬁa%ﬁ%@é&&é&' M’&;&Ei? to the

were ad dropwise. After 20 min at OC, the ice bath wa
mgtﬂ“@%%%‘&’%?n‘& the PixtBrEass HPé%Ef%frthelP%ﬁ%ﬁf’%&é"%df@&te“ e
pre@ipjgin. to 0C, aCHvither(gi bl of (re-BEidehikiors. Was added and
the mixture was stirred at OC for another hour. Then it was
W3a1((.'j)5nixed with ice while cooling with ice. After adding DCM, the 15
phases were separated and extracted three times with DCM. The
N-@drhbsinee Berphzdéeiird i oversguusulfate, filtered
and concentrated. 188 mg of the title compound were obtained.
ciLC S]\Pﬁ #nin [M+H]": 236.2 (met. b) W5 20 W5.006
imethyl-1,2-dihydropyridazine-3,6-dione O NH NH O
Zin dlhydrochlorlde (83.6 g) was dissolved in water (20 ml)
and heated to 100C and 3,4-dimethylfuran-2,5-dione (100.4 g)

(6-AAsIAEOGHER a%ttrrmgyﬂm{a Res mistUevgSw 2o HeatRE 1R pem
(4056f| x for g m}% was t%nltl a';%(él gt%%né dgﬁd Waﬁ fil %r?nd %)urffe was

SUCthIrII1 ter a e reS|&Ue was
stlrmds@éﬁﬂa@d I Emddedy tcﬁ%@#é@‘@ff%m&ﬁféﬁoﬁhﬁa@%ﬁ@aw.fﬁl‘gwd off,
wa@kiha it romp etncwereinbtaiedx LM $: 115 Q.dQuninMdehtound were

obritdal (Mekib)PoSynifesisalhe unis giine, eastern half

W3.170
N'-{ 6-Chioro-4-methylpyridazin-3-yl)amino-N-methylthiourea

|
Cl N.. HN ]
= tN \f
S NH
N
H

{6-Chloro-¢-methylpyridazin-3-yDhydrazive (W3.002; 5.5 g) was reacted and worked up
analogously to W3.169. However, siirring was carried out for three days instead of one.
7.75 g of the title compound were obtained.

LC-MS rt: 0,20 min [M+H]": 232.1 (met. b)

W4
W4.003 and W4.014
3.6-Dichioro-4-ethylpyridazine and 3,6-dichioro-4,5-diethylpyridazine
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01.001

N-[3-(2-Bromoacetyl)-5-(pentafluorosulfanyl)phenyljacetamide
Fj,FOF ~Br F H-N\/O 10
N-[3-Acetyl-5-(pentafuorosulfanyl)phenyilacetamide (859 mg, for
synthesis see example 1) was digsolved in a mixture of methanol
(20 ml) and THE (10 ml) and phenyltrimethylammonium

¢, lribrgmide (1.065 g) was @ded ir@ portions while stirring. After

Stiffing Et RT for 2 h, the mixtyré Was heated to 40C for a further 3
d

h. ling, the reaction mixt e was added to 2 N sulfuric

acid and the aqueous phasé wa extr&tted 3 times 15 with ethyl
acetate. The combined extrac ere dried over sodium sulfate,

filtered and concentrated. The cr uct was purified using
o agﬁt]l%%fé(};# \?\ﬁ}tﬁlté’ﬂﬁy T&Ce&%’t‘e@ﬁéﬁ%‘rﬂg%@%& eluent. 480 mg of the
3.6-didileepeetrprUn g et o btanTed. /AP RpieniERse 7 [ ppvere initially
cha382.0 (Mmet. ap2n01a2at 30°C, concentrated sulfuric acid (11 ml) was added

droé;ggp mi%'x] '&%’ %ﬁii%&ﬂ'@&‘%kéf&y 91[19%&@3 Q@Q%@ggﬁ QQ%@E‘C(%&OH Qolution of
01.003

cientific) 0 Br OH 01. 25 o ,
A OB TE T BRI - HetTe o b oSG ASS (BRETHYH Stfkhoh ™
After 1@ additBr. Nre nixn@ Preparatiiaiife sorifedin WO 2000787t the
reafliblDBfBre was poured onfo ice/water and adjusted to pH7 with 25% ammonium

e e T g VR

anone
combitEsd IR RIS RYFE I IR e tRERY- StHaHrUSKMEtFHY IPh &THATARD At been

filtabifher{0RiQ0Mi460dne) 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 extracted three times with dichloromethane. The
combined organic phases were dried over sodium sulfate and, after the desiccant had been
filtered off, dried under reduced pressure. 6.6 g of 3.6-dichloro-4-ethylpyridazine and 3.0 g of
3,6-dichioro-4,5-diethyipyridazine were obtained.

3,6-Dichloro-4-ethylpyridazine, W4.003
LC-MS rt: 0.83 min IM+H]': 177.1 (met. b)

3,6-Dichioro-4,5-diethylpyridazine, W4.014
LC-MS rt: 1.02 min [M-+H]": 205.1 (met. b)

W4.006
3,6-Dichloro-4,5-dimethvlpyridazine

C!M‘CI

N-N
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was dissolved in a mixture of methanol (1.4 ml) and THE (4 ml),
the mixture was cooled to 7C, and phenyltrimethylammonium
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.§gml; w = 5 %) and water (4 ml)
were added, and the mixture was admixed with EA and extracted

4 sSesUmes il bk ng.combined @xRets were griedQVelispended in

magnésium sulfate, filtered and concentrated. The residue was
PhogRRAR B FHOE R MBI PA REHSHItRRY PR At sl o (B iy e vwas
addetht sehwidsce dovih FRYC(QiBupH Yohl| &0stithin G MNP H Bristireirpgnatvith ice.
ThePedRfRe i sRlyentwas e aflanththadesiglugwas s ¢ of the title

admi3<ed ng .W%ter, neutralized with saturated sodium
WEIe ¢ 1 .

corﬁcfarrlo encarbonate solution and extracted three times with ethyl

LCAERtaf203TAE combined extracts were Bfigd!ovér magRe&ium,
filtered and concentrated. The crude product was purified using

waSiiea.g&l it ethyl acetate/heptane as the eluent. 200 mg of the

36%%%%%%%%@&%%%%%%%@%9&%%?cgc (90'-_45:5-« 1%091;0%3} p7yri iligilllﬁyl +H]:
o] -B/&mo-l-[s-methy%i i
FRF7FBr SFj

S+(pentafluorosulfanyl)phenyllethanone
I

, and concentrated sulfuric acid (15 ml) was added dropwise
Thavhie st ing anthaiitl iealcaaknge Teimixture Wwas-dealedsioidaiGe and
isoRtfiflio SHETBGALINIS JEMBArIWR.Ion 44y Aok GRRlNgNEIEAEHIMNazine

mixture was added slowly to a mixtyre of 10 N sodium hydroxide
and it ANE ER G tHEBGHEBIE BHSse was extracted five times
3.eviAth A Alvereprinyined sr Jehidhhases were dried over
Lcmaghesigmisulfate and, after the desipganthad beas filfered off,

dried under reduced pressure. The residue was purified by means

of preparative HPLC (met. A). The product fractions, each of them
3.6ckicre g oo el R St Bﬁie acetonitrile under reduced
LOpvEssure4 néutralized with sodium  hydiddgBhicarbornate Bnd

extracted three times with EA. The combined organic phases were

dried ov\% r(gl%gnesium sulfate and, after the desiccant had been

S

W‘?l%{)r%‘bd ried under

3,6-Dichiore-4-cyclopropvipyridazine and 3,6-dichioro-4.5-dicyclopropylpyridazine

Cl N
cl /N\N o IN
! S
N cl Ci

The compound was synthesized analogously to W4.003. 3 g of 3,6-dichloropyridazine and
cyclopropanecarboxylic acid (2.41 ml) were used to obtain 1.6g of 3.6-dichloro-4-

eyclopropylpyridazine and 0.96 g of 3,6-dichloro-4,5-dicysiopropylpyridazine.
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reduced pressure. 420 mg of the title compound were isolated.
LC-MS rt: 1.64 min [M+H]": 354.0 (met. a) 15 01.007 2-Bromo- |
-[3-methoxy-5-(pentafiuorosulfanyl)phenyl] ethanone O F 8 F Br 0
1-[3-Methoxy-5-(pentafiuorosulfanyl)phenyllethanone (02.007;
1.63 g) was dissolved in 20 THE£150 ml), and
phenyltrimethylammonium tribromide (2.2 g) was added at RT

3 6%]1%1%%@990&5},@[ Stifing.a&/R7;for 2 h, the mixture was admixed

h water, neutrallzed with sodium hﬁdr%en%gr éon solution
LG, %%Qt%&@d three times with EA. Th IN&WASH Bhase was

extracted 3 x with EA. The combined organic phases were dried
3 6 DNElidRAgNesikmnsHialad@nd: aftesthe desiccant had been filtered
Lc%fs grlle under reduced pressure. The,2 ﬂl{iﬂr}esi%@ ﬂgtslgurlfled by
means o preparatlve HPLC (met. A). The product fractlons each
of 81 them clean, were combined, freed of the acetonitrile under
wareduced pressure, neutralized with sodium hydrogencarbonate
NP AR s times With EAmTe combined organic phases
%Yere led over magnesium sulfate and, after the desiccant had
Iltgged off, dried under reduced pressure. 1,27 g of the title
oum\ were isolated. LC-MS rt: 1.65 min 5 [M+H]4: 354.9
(met 01M08 2-Bromo- |
-tert-butyl-5-ethoxymethylphenyl)ethanone 0 10
1-(3tert-Butyl-5-ethoxymethylphenyl)ethanone (02.008; 550 mg)
Wg,sJ dissolved in methanol/ THE (10 ml/10 ml), admixed with
phenyltrimethylammonium tribromide (882 mg) while stirring and
3.fiiriderenty idpor-2-trout sEiptientR S tevre autially riizgrfein/gsM (25 ml) at
RTPOERARATQBGM (200 mbiandewashed thonuughlyroinceawith a6 added

dros%%'éj&hli U'fatﬁféPL‘dH% Wh"{ﬂ%@ﬁﬁé WIS RfNeater an

hase was dried and concentrated. The residue was purlfled usin
exupstedi ey Pintidge C%nh@ﬁ%%&a@?wfé%%ﬁdd’%% (g
filtenif arB GO nergtefethd titl e sidonpourd iive rey obtain et sii@- ME(FP g @ardee.
n-HpREMAHEa348. 2 pet4@) tite compound were obtained.

LC-MS rt: 0.97 min [M-+H]" 248.1 (met. a}
W4.021
(3.6-Dichloropyridazin-4-yhdiethylamine
Cl N
=" N
J
/\N 2 cl
-

3,4,6-Trichloropyridazine (2 g) and diethylamive (2.4 ml) were initially charged in toluene
(10 ml) and left to stand at RT for 3 days. Then the mixture was admixed with water and EA,
and the EA phase was removed. The EA phase was washed three times with water, dried over

magnesium sulfate. filtered and concentrated. The residue was purified using silica gel (70 g
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The following were prepared analogously: LC-MS Number [M+H]'
Comment, rt e 339.2 02.009; 595 mg; product: 01.009 1.92 min
(met. a) 691 mg 343.2 02.010; 410 mg; 01.010 2.01 min (met. a)
product: 405 mg N 82 ce '~ 02.011; 390 mg; 5% citric acid 01.011
JI 1.77 min 299.2 i solution addeglrinstead of (met a) thiosulfate;
product: 387 mg 02.012 ; 333 mg; stirred at RT { ~Br for 12 h;
carlEEES WItD.29% GitERBA1A L3R 2 Bcist SR uiendpsinad were
of (met. a) thiosulfate solution 1 h; product: 327 mg 02.013; 540
"bmi’?ﬁ‘g;af 395.3 thiosulfate solution, washed 01.013 ~ 2.16min (met.
LCa)Saddifidmatly with 20% citric acid solMioal piétlere680 mg
01.014 2-Bromo- | -(3-methoxy-5-trifluoromethylphenyl)ethanone
sz»q_’!f) F Br~V,F

N-(5,6-Diethoxypyridazin-3-y1}-N-nitroamine

G I
N 0
1 g
/\O = N/ '-O

3,6-Diethoxypyridazin-3-ylamine (analogously to T. Horie in Chemical & Pharmaceutical
Bulletin (1963), 11(9), 1157-67; 160 mg) was initially charged dissolved in concentrated
sulfuric acid (4 ml) at RT. The mixture was then cooled to 0°C and 2 ml of a 1:1 mixture of
concentrated nitric acid and concentrated sulfuric acid were added dropwise. After 20 min at
0°C, the ice bath was removed and the mixture was stirred for 4 b. Then it was cooled again
to 0°C, a further 0.5 ml of the acid mixture was added and the mixture was stiered at 6°C for
another hour. Then it was admixed with ice while cooling with ice. After adding DCM, the
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. LC-MS rt: 0.81 min [M-+H]": 236.2 (met. b)
W5
W5.006
4,5-Dimethyl-1,2-dihvdropyridazine-3,6-dione
O
s
NH
o

Hydrazine dihydrochloride (83.6 g) was dissolved in water {20 ml) and heated to 100°C, and
3 4-dimethylfuran-2,5-dione (100.4 g) was infroduced while stirting. Then the mixture was
heated to reflux for 3 h. Subsequently, the precipitate formed was filtered off with suction,
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0 5 1-(3-Methoxy-5-trifluormethylphenyl)ethanone (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 ml). After
heating to R T for 2 h, the mixture was left to stand overnight, then
the reaction mixture was filteredzthrough "Celite" and washed
thoroughly with EA, and the filtrate was dried. The residue was

wastRl SR se,atttﬂgu@é\q@@ e mtwa@tegpgaﬂmﬂwﬂgﬁe@%@mt@mm

solution and 10 then extracted twice with EA, The +ﬂ 41
anddriad &8 -(vePh AL SR SRR SRSt 280 N i '
(mehydrogencarbonate solution, dried over sodium sulfate, filtered

and concentrated The crude product was purified by means of

repar egm@SPt_%(met A?l khe product fractions, each of them

clean, were com of the acetonitrile under reduced

pressure and extracted three times with EA. The combined
o1.000anic phases were dried over sodium sulfate 15 and, after the
N-{dé5iBoantiad beemfiteredudindibchhdesrmatiuced pressure. 39
¢ mg of theztltle compound were isolated. LC-MS it 1.64 min
£ (met. a) 83 The following were prepared
usly to 01.008: LC-MS [M+A]' Comment: Number ft
02.0 0 mg; 5% citric acid 285.1 solution added instead of,
01. 015 .77 min (met. a) thiosulfate solution; product: o Br o 327

‘\I{q]gtcg%fl%l@)et;ta%aogjs%%?% %c/&aﬂngg té@@‘%%&%ﬁt&%@& example 1)

solution for 2 h instead ( a) of thiosulfate_solution; | 1
wahr JisRiEed 93 G oZeEYe 28fm§113 ed Whtn 8 %50 3tridl8cigh *
phegluticrthftm2unnstéaulo®tiQd 165 B4 mirpdded in portions while stirring. After
stirring at RT for 2 b, the mixture was heated to 40°C 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 acetate/heptane as
the eluent. 480 mg of the desired compound were obtained. LC-MS rt: 1.47 min [M+H]":
382.0 (met. a)

01.002
2-Bromo-1-(3,5-di-tert-butyl-4-hydroxvphenyl)ethanone (Apollo Scientific)

01.003

2-Bromo-1-{3-tert-butyl-4-methoxy-5-morpholin-4-yiphenyljethanone
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0 (met. a) of thiosulfate solution; product: 314 mg 02.018; 638
mg; stirred with 5% 389.3 citric acid solution for 2 h instead
01.018 2,18 min (met. a) of thiosulfate solution; product: 809 mg
02.019; 360 mg; after thiosulfate 371.3 solution, washed
additionally 01.019 1.94 min (mey a) with 20% citric acid solution;
I product: 261 mg 02.020; 1.53 g; after thiosulfate 299.1 solution,
washed additionally 01.020 1.72 min (met. a) with 20% citric acid
solution; product: 1.04 g o~ 02.021; 41 g; after thiosulfate 262.9/
solut orywashed additionally 01.021 1.58 min 265.0 Br with 20%
Hpic tion; (met. a} product: 572 mg 01.022 84 2-Bromo-
-text-HL{[yb4-methyI-3,4-dihydro-2H-benzo [l
4]oxazin-6-yl)ethanone 0 Br O 1-(8 -tert-Butyl-4-methyl-3
Preng e g S BAOG L FeRzin-6-yl)ethanone (250 mg,

purchased from Chembiotek, India) was heated to from 50C to
01 BBRL in a mixture of acetic 5 acid (4 ml) and toluene (8 ml). At this
2 AEMPerature, bramine (200,mo.diszolved in Acel5 AGd,.

Fo_-F

Br

G L = N/\|

Br/ K/O
4-[3-(1,1-Dimethoxyethyl}-2-methoxy-3-trifivormethyiphenylimorpholine (02.004; 460 mg)
was dissolved in a mixture of methanol (1.4 ml} and THF (4 ml), the mixture was cooled 1o
7°C, and phenylirimethylammonium tribromide (530 mg) was added in portions while
stirring. After stirring at RT for 3 h, the mixture was left to stand overnight. Then aqueous
thiosulfate selution {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
magnesium sulfate, filtered and concentrated. The residue was dissolved in a mixture of
acetonitrile (20 ml) and water (0.5 ml) and admixed with TFA (0.5 ml) while stirring. After
stirring at R7 for 5 h, the soivent was drawh off, and the residue was admixed with water,
neuiralized with saturated sodium hydrogencarbonate solution and extracted three times with
ethyi acetate. The combined extracts were dried over magnesium, filtered and concentrated.
The crude product was purified using silica gel with ethy! acetate/heptane as the eluent. 200
mg of the desired compound were obtained.

LC-MSrt: 1.67 min  [M+HIT": 382.0 (met. a)

01.006

2-Bromo-1-{3-methylamine-5-{pentafluorosulfanyl)phenyljethanone
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was cautiously added dropwise. After 2.5 h, the heating was
removed, and the mixture was admixed at RT 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 usinggsilica gel, so as to obtain 65 mg
of the desired compound, as well as a further 10 43 mg of product

thlch was sllghtly contaminated and 37 mg of reactant. LC-MS rt:
F R :

diss@ved in methanol/THF 15 ml/15 ml) and admixed while

stirring with phenyltrimethylammonium tribromide (831 mg). After
N-[&{Rrierer T ior @ntaferrad Ershphiniinre w A Hanet s B aysiatide
(0120% citdcwacidrainel stimediton 1. fil) Afie raddingaathandiEA Sthd was
2ddR HRNBRE WAR remavedy %’tﬁqc@'lqo%ggc%@%ﬂt!ﬁg%lﬁ%&%% W§C and

was dissolved in acetonitrile (50 ml), and 2 N sulfuric acid 51&5 [nw)1
st QiEREHE S1dton Aiter Et%ﬁ%‘?ﬁ&a%&"ﬁ‘i‘“f%?ri VSR hiktre © *
minvasedhixecdivithhyiateidesaobiéontradtEd.\oith EradThesEhaphageextracted

fivaiasyvashed with &ﬁsbmte&gaﬁféigmsbwéagmm RadgheSaItiOnkte and,
‘g'f edand ¢ s%gag%%m@e Fesidue was purf %dpyg%ug SHCA 08t e was

cartridge, n-heptane/EA gradient of 0-50% within 30 min).
puripd) ‘?ﬁ@l%ﬂnﬂfé FIBAE SR W r ) SER DB drp e &5 of %Sm clean,
wettRifWndd] fr2eflol (mete@)iBbe 04d@3kduced pressure, neutralized with sodium

hydgomm%ﬂé@ Hyclopexyimethexy-S:ethoxyphenyhiaibanengc BrQ( were
~-O O 5 Proceedin fro

i (38 yEISRETBERGRS - SRR piiss G i era (B 51 1 76" e

redgedinesstitie ESmMsod d Wasprepatettsrmidiiously to 01.008. For

Lciwther pukifisation, however, the silicarge|‘chsamatagsaphy was
followed by a further purification by means of preparative

1.007
2-Bromo-1-[3-methoxy-5-(pentafiuorosulfanyi)phenyljethanone

1-[3-Methoxy-5-(pentafluorosulfanylyphenyljethanone (02.007; 1.63 g) was dissolved in
THF (150 ml), and phenyltrimethylammonium tribromide (2.2 g) was added at RT while
stirring. After stirring at RT for 2 h, the mixture was admixed with water, neutralized with
sodium hydrogencarbonate solution and extracted three times with EA. The alkaline water
phase was extracted 3 x with EA. The combined organic phases were dried over magnesium
sulfate and, afer 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
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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-methoxyphenyl)ethanone Br Br 0 O-
1-(3-Bromo-5-methoxyphenyl)ethanone (02.032, 1.45 g) was
dissolved in methanol/THF 15 (40 ml/40 ml) and admixed while
stirring with phenyltrimethylammonium tribromide (2.38 g). After

therR WEIRGRERIn{Oh&A e VABE R EANEIRAJHRM: JBRFABNAR A with

was removed, dried and concentrated. The residue was dissolve
oA P e BN GE MR 12 ST e
werghisigbiytionagaftams sy efRT the deskcapidiin ity Elfigd off. dried under
redi@eimpixeswith natemantkextipaieriicemith EAMbe: EAsphase

> ed with saturated 20 sodium hydrogencarbonate

m%%ﬁ?%ﬁ%ﬁ%nd concentrated. The residue was purified using

silica gel (40 g cartridge, n-heptane/EA gradient of 0-50% within
O1.8@min. 1.39 g of the titte compound were obtained. 'H NMR (500
> BN PMSQRE)soRm)nfe kb rie a2 H), 4.97 (2 H), 3.84 (3

H) 2501,034 2-Bromo-|

-[3-(3.3mﬁhylbutoxy)-5-ethoxyphenyl]ethanone 86 Br0--/-00

0 Proceeding from

1-[3-(3 |3-;ij’ ethylbutoxy)-5-ethoxyphenyllethanone (02.034; 950

mg), the "title"compound was obtained analogously to 01,031. 236

mg of the title compound were obtained, which was still _ _
-(5isrBwat-ebrtamihsdged tenos ({0308 mitr fM®Pg) vgg 3 Sssolved 1o
metmel/ aYFQ10Q3%i 0 ml), admixed with phenyluimethyiammonium tribromide (882 mg)

Whi%e' @c{gﬂﬂé) a’kci%fﬁ%gl Qp@i(ﬂp? fp @éé/s'élﬂél{%ﬂi,t] xyRhenyethanone p&ﬁ'&l onto
DC?/[F()ZOO ml) and washed thoroughiy once with 5% sodium thiosulfate solution and once
with water. Then the DCM phase was dried and concentrated. The residue was purified using
silica gel (40 g cartridge, n-heptane/EA gradient of 0-50% in 30 min). 566 mg of the title
compound were obtained. LC-MS rt: 1.83 min [M-+H]": 313.2 (met. a)

The following were prepared analogously:

LC-MS .
Nurmber » {M=H] Comment:
Br
o%(/i
‘ . 339.2 02.009; 395 mg;, product:
01.009 A o 1.92 min (met. a) | 691
N met. a mg
N
] 343.2 02.010; 410 mg;
orow | —+<_ 2.01 min ©
! {met. a) | product: 405 mg
™,
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—1—-(5—-Bmm07"@1methoxypheny

0 10 1-(3-Cyclohexylmethoxy-5-methoxyphenyl)ethanone (02.035;
1.33 g) was converted analogously to 01.032. However, the
mixture was stirred at RT only for 3 h instead of 24. 950 mg of the
titte compound were obtained. LC-MS rt: 2.03 min [M+H]": 341.2
(met. a) 01.041 15 82
2-Bromo-I-(5-bromo-2,3-dimethoxyphenyl)ethanone Br 0 0 Br

converted anal/dgously tg 01.032/1.24yg of tHétitle Lorigodgeitric acid
Olféte obtalne(j!\ LE-MS rt} 1.62niin (Ve 337@iqmetrdgyd 20mstead  of
01.042 2-Bfomo- -I-(3-chlpro-4,5-d methoxyp hignyliethanone: 877 Bg

00 0\ CI1-(3- Chloro 4;5-dimethoxyphenyl)gthanoneyQe&04&xd at RT
490 mg) was corﬁ/é\r‘t@d analogously to 01.032. oL m@%@%ﬂﬁ citric

pound were-obtained. Sirt: 54 min +Hj+: 293.0
Og?ﬂ% 11.04302- | 1"99 mm (met. a) [M J)Tutwn és'@ of

_[3-Text-butyl-5-(2-meéthaxyethoxy)phenylJetiRRSHE“ BRI § & Bgeduct

1 [3 tert Rllhll 5 (’) mnfhnvunfhnvv\nhnn e ﬁg%%a lﬂ’) n/|'2 1 n\

ijIIUI\}/PI STy T tmarrorttT

was mssélved in E)/MethanoI/FHF (25 mI/23)m¢),3admsxed V\ﬂ{@ after
pheny Itnm‘fﬁ,ﬂ,@vﬁmomu m tribromjde; {882 mg)osviile StRiRGAN0yashed
OSiifed at RT ovemight. TSN of,20,96 Gl Sl SR civic i

were addéd an' he mixture was stirred fo 1sohmon Seql e%'@'m
DCM (200 ml) wés added and the mixture P

01.014

2-Bromo-1-{3-methoxy-5-trifiuoromethyiphenyl)ethanone
1% e F
Br\/\/\

A

1-(3-Methoxy-3-triflucrmethylphenyl)ethanone (02.014, 50 mg) was dissolved in DCM (0.8
ml) and added dropwise at RT to a mixture of copper(Il) bromide (102 mg) in EA (1.2 ml}.
After heating to RT for 2 h, the mixture was left to stand overnight, then the reaction mixture
was filtered through "Celite" and washed thoroughly with EA, and the filtrate was dried. The
residue was taken up with EA and semisaturated sodivm hydrogencarbonate solution and
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 pressare and
extracted three times with EA. The combined organic phases were dried over sodium sulfate
and, afier the desiccant had been filtered off, dried under reduced pressure. 39 mg of the title
compound were isolated.

LC-MS it 1.64 min [M+H]": 297.0 (met. a)




was extracted three times with DCM. Then the combined DCM
phases were dried over magnesium sulfate, filtered and
concentrated. The residue was purified using silica gel (40 g 15
cartridge, n-heptane/EA gradient of 0-30% in 30 min). 1.31 g of
the title compound were obtaingg. LC-MS rt: 1.72 min [M+H]:
329.2 (met. a) 01,044 20
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20 n-heptane/EA gradient of 0-50% within 60 min). 2.56 g of the
titte compound were obtained. LC-MS rt: 0.90 min [M+H]": 315.0
(met. b) LC-MS Comment:: Number [M+H] rt Synthesis
analogous to 01.071: c 345.1(met. 01.070 B " 10.96 min b)

02.070 NUF3.153: 6.68 g; H 0 pggduct: 3.3 g NUF3.154 89
01.071

2. B?oéorqt&@térl%u@&%&%@M{Q&%&Qggﬁm&%tb%xﬁm%gylleth

anone

3utyl-4-methoxy-5-[3-(tetrahydropyran-2-yloxy)propoxy}p

anone 5 (02.071; 12.7 g) was dissolved in

d&1F (200/200 ml) and admixed with
phen;dtr@thylammomum tribromide (13.1 g) while stirring. The
mixture was stirred at RT for 1 h, then diluted with DCM and

-l oRe R s ubar P s S HarE S fr PR D0 me

purghasdwa idriedh gemm gree Shareri o fiate S ted BAdn a mixture of acetic

aciCANES Malednd ReWIE U Wﬁ@m@d&@ iRk RERIQRIHHE (LA Gh ke acid)

was Cautladmlx Cftj t[)] %ISZ/O r??ro IC aCld (%219511‘6% V! he (il-glml)l(}E € Was
was Félftl%o ndfor 1 h en admlxec? With water, extracteé gl

adnaied ah B WHEH? oA Ve ) & apidifet EA%W&&é%‘WeT %@%%4 organic
phasaageesivied sutfaiedifiticradantleeicantcatediriiae Tesidué wasuct was

pm%@%ﬁg%%ﬁigg g% I'Q@ag G&L ()%%91 QSCQ[I@Q&@ d&;pa%m@rﬁfdM&Bagw&ras a further

gradien % in 60 min). 3 g of the title compound were
43 ?asfﬁ.wa%rmt@ﬁgw Sf%‘iyrﬁ?ﬁffm‘ilﬁﬁ 389 1R B ™5 01.075

LCNR3(2-Bmoimoacetyl)-5-(pentafluorosulfariyl) ptrémying, 2) 2-trifluoro-
N-methylacetamide F O

0O1.030
2-Bromo-1-{3-isopropyl-5-methoxyphenyl jethanone

1-(3-Isopropyl-3-methoxyphenyliethanone (02.030; 425 mg) was dissolved in methanol/THF
15mi/15ml) and admixed while stirring with phenyltrimethylammonium tribromide
(831 mg). After stirring at RT for 3 h, the reaction mixture was added to 50 mi of 20% citric
acid and stirred for 1 h. After adding water and EA, the EA phase was removed, dried and
concentrated. The residue was dissolved in acefoniteile (50 mi), and 2 N sulfuric acid (15 ml)
was added to the solution. After standing at RT for 2 b, the mixture was admixed with water
and extracted with EA. The EA phase was washed with saturated sodium hydrogencarbonate
solition, dried and concentrated. The residue was purified using silica gel (40 g cartridge,
n-heptane/EA  gradient of 0-50% within 30 min). 520 mg of the title compound were
obtained.

LC-MS rt: 1.65 min M+HT": 271.1 {met. a)
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FSFFF~/Br NO FFF
N-[3-Acetyl-5-(pentafluorosulfanyl)phenyl}-2,2,2-trifluoro-N-methyl
acetamide (02.075; 20 1.03 g) was dissolved in a mixture of
methanol (20 ml) and THE (20 ml). Phenyltrimethylammonium
tribromide (1.05 g) was added wule stirring. After stirring at RT
for 5 h, the mixture was left to stand overnight, then further
phenyltrimethylammonium tribromide (100 mg) was added and
the mixture was heated to 60C for 2 h. After cooling, 90 the
OL.fdhction mixture was added to 2 N sulfuric acid and stirred for 10
2-Broum:- TFiiesydlobeaguethosy-pletiseynasybsirasted three times with EA.
The combined organic phases were dried over magnesium
, after the desiccant had been filtered off, dried under
p e. 1.2 g of the title compound were obtained,
jj}@ent purity for the next 5 reactions. LC-MS rt: 1.72
449.9 (met. a) 02.004 4-[5-(1, |
pm%E%gﬁl\%%%y@lf%}-&mg}&@m&lﬂ%&eﬁwg@%@é] @oopholing dy. e

[ .
titley CRIPBR’ &7 PR IRERF R 2 et Oy SR ooty fbanve”
siligreetD SHODURIROPIM giRswealko it dltyachiEhgepriilgrosaie TR CARParative
Hpadminesksuacessivabpwith e U)aieetate (46 mg), cesium
ho 2 0), 9,9-dimethyl-4,5-bis{diphen lno)xanthene

LCE(E}L?% rr%g;%{ﬁ% morpholine (0.27 ml). E?#]lgeﬁrgéf%e%?(t?}%?g}action

mixture was heated to 90C for 7 h and then 15 left to stand
Ole9zrnight. Subsequently, it was filtered and the filtrate was
zﬁg;ggggqg_@;&qobyn{gg@%g@ppﬁ%% The residue was purified

gusing silica gel (50 g cartridge, n-heptane/EA gradient). 433 mg of
gthe title’compound were obtained. LC-MS rt: 1.55 min [M+H]+:

1-(3-Bromo-5-methoxyphenylethanone (02.032, 1.45 g) was dissolved in methanol/THF
(40 ml/40 ml) and admixed while stiring with phenyltrimethylammonium tribromide
(2.38 g). After stirring at RT for 24 h, water and EA were added. The EA phase was
removed, dried and concengrated. The residue was dissoived in acetonitrile (50 mi), and 2 N
sulfuric acid (15 ml) was added 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
sodium hydrogencarbonate solution, dried and concentrated. The residue was purified using
silica gel (40 g cartridge, n-heptane/EA gradient of 0-50% within 30 min. 1.39 g of the title
compound were obtained.

1 NMR (500 MHz, DMSO-d6) [ppm]: 7.71 (1 H), 748 (2 H), 4.7 (2 H), 3.84 3 H)

01.034
2-Bromo-1-{3-(3,3-dimethylbutoxy)-5-ethoxyphenyl Jethanone
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20 02.007 1-[3-Methoxy-5-(pentafiuorosulfanyl)phenyllethanone F
0 FMS F 0Ol
3,N-Dimethoxy-N-methyl-5-(pentafluorosulfanyl)benzamide
(03.007; 2.0 g) was dissolved in absolute THE (60 ml), and
methylmagnesium bromide (5.2 gal, 3 M in diethyl ether) was 25
added dropwise at OC while stirring. After addition, the ice bath
was removed and the mixture was stirred at RT for 2 h. I N
ghydrocljoric acid was then added dropwi.se while 91 cooling,

y d and the aqueous phase was extracted twice more with
o ethyacetate—Fhe combined extracts were dried over magnesium
sulfate, dittered and concentrated. The residue was purified by

ProflRANS: QL Rrenarative. éu%}iglglem{ he RIOHHEECRMANING ) mg), the

__fractions were combined, freed of the0 a&egonitri}ethandlextracted
titley PP PR W 4 PR B ESIED TR LS bime d &t alts e re arag” Were
obtovek wisdnesisiith sooifate] fittsrediaivdd concentrated. 1.63 g of the
rcaesikedeampound were obtained. 'HWNMR 4900 Mz DMSO-d6)
[ppm]: 7.87 (1L H), 7.75 (1 H), 7.67 (1 H), 3.91 (3 H), 2.64 (3 H) 10
02.008 1-(3-tert-Butyl-5-ethoxymethylphenyl)ethanone
O143tert-Butyl-N-methoxy-5-methoxymethyl-N-methylbenzamide
2-H03.008-8bhimg)nvds s convertpdahalogously to 02.043. 550
smg of the-title compound were obtained. LC-MS rt: 1.70 min
[M+H}+ 235. et. a) 02.009
- --Butyl-5:cyclopropylmethoxymethylphenyl)ethanone 20
o Proseeding methyl 3-tert-butyl-5-hydroxymethylbenzoate and
cyclopropytimethyl bromide, the title compound (600 mg) was
Pk 25 Ofol ,M$ﬁ LRINconverted
1-(B hﬁ%&%%gf%gwg%%dgz&%%%éﬁﬂw o2less Lp

met. a . .
ogous]y to 01.032. However, the mixture was stirred at BT only for 3 h instead of 24,

950 mg of the title compound were obtained. LC-MS rt: 2.03 min [M-+H]": 341.2 {met. a)

Dot y '

01.041
2-Bromo-1-{5-brome-2,3-dimethoxyphenyl)ethanone
/
Br O O—
7
O

Br
1-(5-Bromo-2,3-dimethoxyphenyl)ethanone (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 min [M+H]": 337.0 (met. a)

01.042
2-Bromo-1-(3-chlore-4,5-dimethoxyphenyljethanone



10

15

20

25 1-(3-tert-Butyl-4,5-diethoxyphenyl)ethanone 92 0
1-(3-tert-Butyl-4-ethoxy-5-hydroxyphenyl)ethanone (03.010; 470
mg) and ethyl iodide (193 I) were dissolved in DMF (6.2 ml), and
sodium hydride (57 mg) was added. After stirring at KT for 0.5 h,
the DMF was drawn off and the ggsidue was taken up in EA,
washed 5 with water, dried and concentrated. The residue was

gourifiedausing silica gel (40 g cartridge, n-heptane/EA gradient

0-30%(within 60 min). 420 mg of the title compound were

g—0.C MS rt: 1.93 min [M+H]265.2 (met. a) 02.011 10

o 1-(3=tes t-Bu\tyl-5-ethoxyphenyl)ethanone oy ii Methyl

3-tert-buatyl-5-hydroxybenzoate (06.043) was reacted with ethyl

;-(34'Q,%iﬁiﬁ)@gﬂm@%h&ﬁﬁ&éér@r%émy%ﬁgmwﬁmg RRARSLY 1o

analogously to the sequence of 04.043 to 02.043. 390 mg were
01-8{%637%8.‘% PEREIS RO IRIR Y 221.3 (met. a) 02.012
LC-ME3tdri4Buityl-5-propoxymethylpheni}f &tha?reie Proceeding
from methyl 3-tert-butyl-5-hydroxymethylbenzoate and propyl
o1 ié)@gide’ the title compound (333 mg) was prepared analogously to
05.008 to 02.008. LC-MS rt: 1.81 min [M+H]' : 261.2 (met. a)
2-Bepmglg. @@rt]’p_l(glt%ﬁt’z_-gﬁmM?thoxy)pheny lethanone
5-bis(cyclopropylmethoxy)phenyl)ethanone | Proceeding from
-6-tert-butyl-4-(1,1-dimethoxyethyl)phenol and cyclopropyl
, the title. compound (547 mg) was prepared analogously
¢ to 0to 0610. 5 LC-MS rt: 2.10 min [M+H]": 317.4 (met. a)
02.014 2-(3-Methoxy-5-trifluoromethylphenyl)ethanone

1-[3-tert-Butyl-5-(2-methoxyethoxy)phenyljethanone (02.043; 1 g) was dissolved in
methanol/THF (25 ml/25 ml), admixed with phenylirimethylammonium tribromide (882 mg)
while stirring and stirred at RT overnight. Then 50 ml of 20 % citric acid solution were added

und the mixture was stirred for 1 h. Subsequently, DCM (200 ml} was added and the mixture
was extracted three times with DCM. Then the combined DCM phases were dried over
magnesium sulfate, filtered and concentrated. The residue was purified using silica gel (40 ¢
cartridge, n-heptane/EA gradient of 0-30% in 30 min}. 1.31 g of the fitle compound were
obtained.

LC-MS rt: 1.72 min [M+HT": 329.2 (met. a)

01.044
2-Bromeo-1-[3-morpholin-4-yi-3-(pentafluorosulfanyl)phenyljethanone

F
N
Fglp

aed
.

o)
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F F i~0 10 3,N-Dimethoxy-N-methyl-5-trifluoromethylbenzamide
(03.014, 460 mg) was initially charged in THE (15 ml) under at RT
Ar dissolved. Thereafter, the mixture was cooled to OC, and
methylmagnesium bromide (1.5 ml; 3 M in diethyl ether) was
added dropwise. Subsequently,gbe ice bath was removed and
the mixture was stirred at RT for 2 h. Then the mixture was

1- [@91'8}8&%%"\4'% & %&Yﬂﬁ%&lﬁf&ﬁ;@%ﬂﬁ%fﬁé@aﬁ&@'@WM 'IC? nSi l\l%geglssolved

with water I5 and extracted three times with EA The m%ﬂmomum

in oBRSEE Wt dHe A8 VPSP S TPArEE e AR
tribporidetitPated AS4Stngoithe kilé’de ﬁ?g@tﬂf@%@%@t@arewww the
m&@&vﬁé H&re@ Mlslq dG)-{ppmk BAA (lodthy/ HSHAMPhabDdad Tetddyed, dried

and ¢ gl?fralx._t' d. e %u )wzag (9 sscgv % in acetonitrile (100 ml}, and 2 N sulfuric acid
- }g uty met%oxyp eny? ethanone ~o10 Methyl
3

wabawp%*ﬁy&ré%yﬁ%féﬁfémﬂmé&mg ré4city %ﬁﬁ%@wﬂmd

witiodide anélegousty 9kh tBAO5TB4 T aAncheonvertedstedtivattitgturated sodium

hy&%%%ﬁ@ﬁlﬁig{? t@iyﬁﬂt% &?@ﬁ%@é&ﬁ@ﬁ@ﬁ&@%&%@%@ﬁﬁm gel
mg were obtaine i +

B0 e eﬁwéltf 5278 -cf/hc%tpropyfgnbjnﬂ/e[tf%%;%r%é)ny etnrggémo%i Ofp the title

COHM@EWP@W@%@%/I@H‘Q@Fb)%yﬂ?éﬂli?oateﬁ(@é{d)43)%a{§1%abted Wlth
cyclopropylmethyl bromide analogously to 05.043, and converted
o1gyfhe title compound analogously to the 10 sequence 04.043 to

02.043.1.02 g were obtained. LC-MS rt: 1.86 min [M+H]": 247.1
2- E(rm%tf 1%3-@? Bli[:?l 5-(2-nydroxyethoxy)phenyl jethanone

\1;@3 -tert-Butyl-5-cyclobutylmethoxyphenyl)ethanone 15
Br \©/%
=

0
\,/\OH

1-{3-tert-Butyl-3-[2-(ietrahydropyran-2-yioxy)ethoxylphenyl jethanone (02.061; 3.9 g} was
dissoived in methanol/THF (60 ml/60 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 removed,
dried and concentrated. The residue was purified using silica gel (80 g carfridge,

n-heptane/EA gradient of (-30% within 60 min). 2.56 g of the title compound were obtained.

LC-MS rt: 0.90 min IM-+HT": 315.0 (met. b)
LC-MS "
Number . IMAH] Commentt::
-
?/\ Synthesis  analogous 1o
M 3 OL.071:
B .1 345.1(met.
01.070 (.96 min b)
> 02.070 NUF3.153: 6.68 g,
HO product: 3.3 ¢ NUF3.154
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Methyl 3-tert-butyl-5-hydroxybenzoate (06.043) was reacted with
bromomethylcyclobutane analogously to 05.043 and converted to
the title compound analogously to the sequence 04.043 to
02.043.252 mg were obtained. LC-MS rt: 2.07 min [M+H]": 261.2
(meta) 20 02.018 89
1-(3-Benzyloxymethyl-5-tert-butylphenyl)ethanone Methyl

o1 g7tert-butyl-5-hydroxymethylbenzoate was reacted with benzyl
bromide analogously 25 to 05.043 and converted to the tide

2 B A A Gy Ot Yt TP LEy e A AP BEs e 89508, 638
mg were/obtained. 95 LC-MS rt: 1.93 min [M+H]": 297.2 (met. a)
02. 019?’73 -Cyclohexylmethoxy-4,5-dimethoxyphenyl)ethanone
0--\o QONS/EP\
3- Cy clohexylmethox -4,5,N-trimethoxy-N-methylbenzamide (420

Br mg)/ wa conVerterj)/ n@Hworked up analogously to 02.059. No
silica gel purification was performed. 370 mg were obtained.

1- {#gérM}%tﬂ 4]13%%1&%[%@%{13}1&?&&{1"9? )‘22);]1‘9 ggy%@nvl}ethmone

3-tert-Butyl-5-met methy hen anone

Lot e WAttt el R e
rhepdiitrectiniogousty wWrosid43; éug@l th@mw téheheitities sovnpiogAdt RT
for anglagoushedatherraquencasfd 008 E@i@%ﬂ%m@ thicxh QWeNIBton. The

DC%P@@P eQNaIS‘ Sovr tr 1]13 58&:@1{9 H]Iﬁlére:cli T e%)craQ% Ol%e residue was
( Chioro-5-met oxy eny ethanone ci 0 O({ ?
taken up in acetonitrile (100 ml) mixed with 48% hvdrobromlc ac1d (5.91 ml}. The

mixture was left to stand for | h, 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 siliva gel (120 g cartridge, n-heptane/MtB ether gradient of 0-
100% in 60 min}. 3.29 g of the fitle compound were obtained.

LC-MS rt: 1.01 min IM+HT": 359.1 (met. b)
01.075
N-[3-(2-Bromoacetyl}-5-(pentafivoresulfanylyphenyl}-2,2 . 2-irifluoro-N-methylacetamide
F O
= | /F
=3
F
F
Br

N_o

g

r F
N-13-Acetyl-5-(pentafluorosulfanyl)pheny!}-2 .2 2-trifluoro-N-methylacetamide (02.075;
1.03 g was dissolved in a mixture of methanol (20 wml} and THF (20 ml).
Phenyitrimethylammonium tribromide (1.05 g) was added while stirring. After stirring at RT

for 5 h, the mixture was left to stand overnight, then further phenyltrimethytammonium
tribromide {100 mg) was added and the mixture was heated to 60°C for 2 h. After cooling,
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3-Chloro-5-methoxybenzoic acid (3 g) was reacted analogously to
03.043/02.043 with thionyl chloride (23.3 ml) and
N.O-dimethylhydroxylamine hydrochloride (1.57 g) and
methylmagnesium bromide (8.91 ml). 2,42 g were obtained. 'H
NMR (500 MHz, DMSO-d6) [pprgl 7.54 (1 H), 7.40 (1 H), 7.30 (1
H), 3.84 (3 H), 2.58 25 (3 H) 96 02.030

the I:IQag?,l I% QH{QIPQI !N?S Q&E&E‘?&‘é’ Ws%%@ggﬁ%@%&emhwmm Then the aqueous

hydroxy-5-isopropylbenzoate was reacted with methyl iodide

Pha%n%{fﬁg%fﬁ%qgﬂ&h%eo%w&h&%o?}‘%f-‘eﬁ“&i”eaﬁ!h"é% 88???50“6?5‘%1 dried over
magapaioy euly tovthefsedbe eec0hi08! th=eR. OUZsdARE Wripdverder reduced
pre@@@ipeg oeeM & @er&p%@w@rg\dﬁ’tﬁﬂledlaﬁél (meta@yiod. Qﬁﬂ;y for the next
1-(3-Cyclohexylmethoxy-5-ethoxyphenyl)ethanone o 0 ob 10
,5-Dihydroxyphenyl)ethanone (1.0 g) and eth | bromide (0.531
LCvh WérBdigsolved at RT in DMF (2@4?1 Tafitf & Hﬁ.‘hﬁ) hydride
(189 mg) was added. After stirring at 50C for 2 h,
on gy£lohexylmethyl bromide (1.36 ml) was added, followed by
further sodium h dride (315 m etAfter rrln at 1%9 for another
b0 Tﬂ’énﬁlfxﬂﬁ"% Ao alﬁl RRBTRRS taken up in
Eﬁ\\w%shed with water, dried, filtered and concentrated The
gdge,was purified using silica gel (80 g cartridge, n-heptane/EA
O gradient of 0-20% within 60 min). 378 mg of the title compound
ere ob méd LC-MS rt: 2.07 min [M+H]+: 277.2 (met. a) 02.032
\20 1-(3-B Mo-5- -methoxyphenyl)ethanone Br o A/ 0- Methyl
1 BHRIME; ?a%%ﬁkb@ﬁ&%ﬁ‘39@%&1&853%311&05%@}&3@&&9"{@%@&1 @00 my)

the title compound analo ously%‘B sequenc e of 0

wa%)lgl‘@eﬂlg Wﬁizubggxaj}e Z% W&i BOHES e esswe v with Pd&) atetate (46 mg),

cesium carbonate (2 gj, 9,9- dlmethyl--f%,5~b1s(dlphenylphosphmo)xanthene {118 mg) and

e acfo

morpholine (0.27 ml). Thereafter, the reaction mixture was heated 1o 90°C for 7 h and then
left 1o 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 IMAH]": 304.0 (met. a)
02.007
1-[3-Methoxy-5-(peniafluorosulfanyl)phenyl]ethanone

F 8]

F. | .F
s
F/\©)k
F

0.

1,N-Dimethoxy-N-methyl-5-(pentafluorosuifanyl)benzamide (03.007; 2.0 g) was dissolved
in absolute THF (60 m]), and methylmagnesium bromide (5.2 ml, 3 M in diethyl ether) was
added dropwise at 0°C while stirring. After addition, the ice bath was removed and the
mixture was stirred at RT for 2 h. 1 N hydrochloric acid was then added dropwise while
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LC-MS rt: 1.46 min [M+H]": 229.0 (met. a) 25 97 02.034
1-[3-(3,3-Dimethylbutoxy)-5-ethoxyphenyllethanone 0
1-(3,5-Dihydroxyphenyl)ethanone (3.0 g) were converted
analogously to 02.031. Instead of 5 cyclohexylbromide, however,
1-bromo-3,3-dimethylbutane wagsed. After chromatography,
960 mg of the title compound were obtained. LC-MS rt: 1.99 min

coolE +|FJ>110%§(§ l% (Wﬁ& @Aﬁ%ﬁ%é’&e The organic phase was removed and the
1-(3-Cyclohexylmethoxy-5-metho yﬁph ny%etha%)ne 91 eé)e acts were
s i R SR SRRy At A PO 5
driefyrorm ormetspieysibiexdived(@d @@W@ﬁ@dﬁ@dﬁ?&%ﬁ VI HE oD b feans
of p@eggtasga ium Oyseda (260 pmalvanardedAdtes wisrpaatb0f£0n1 the

acetomtr ethec%l_lgl\élzchwé %Igi!’: %V}r: O\Iffitthl?y{%&g%e ﬂ@%&gllﬁ%du&ﬁtaclc:s’%vere dried

was wit water, dried, filtered and concentrated. T
ove’fé%‘f}&&i?él%é“ﬁﬁtﬁﬂéﬁﬂi?glﬁ@ds‘fﬁﬁ‘éﬂ%tﬁol63@aﬁrlt(}i§éleﬂr?‘?ef)°[‘%{ﬁ%‘}%Awere
obtdix&0% within 30 min). 1.33 g of the title compound were obtained.
iy LRMR A DD M 268 21 (et B) @2104%729 1), 3.91 (3 H), 2.64

1-(5 ?ﬁ mo-2,3-dimethoxyphenyl)ethanone 0 O Br

5-Br0 -2,3-dimethoxybenzoic acid (2 g) was converted to the

benzamlde derivative 98 analogously to 03.043, and the latter to
02.the title compound analogously to 02.059. 1.1 g of the title

1_@%@9&%9 L we S,rgéggﬁ?g)}lggﬁg%a%%rt 3.70 min [M+H]': 259.0 (met.

02.042 51-(3 dimethoxyphenyl)ethanone 0O
=%
\/O l o

\
3-tert-Butyl-N-methoxy-5-methoxymethyi-N-methylbenzamide (03.008; 834 mg) was
converted analogousty to 02.043. 550 mg of the title compound were obtained.
LC-MS 1t: 1.70 min [M-+HT": 235.3 (met. a)
02.005
1-(3-tert-Butyl-5-cyclopropylmethoxymethylphenylethanone

A/OV©Y

Proceeding from methyl 3-tert-butyl-5-hydroxymethylbenzoate and cyclopropylmethy!
bromide, the title compound (600 mg) was prepared analogously to 05.008 to O2.008.
LC-MS rt: 1.81 min [M-+H]": 261.2 (met. a}

02.010
1-(3-tert-Butyl-4,5-diethoxyphenyl)ethanone
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0 O CI 3-Chloro-4,5-dimethoxybenzoic acid (1 g) was converted

to the benzamide derivative analogously to 03.043, and the latter

to the title compound analogously to 02.059. 495 mg of the title

compound were obtained. LC-MS rt: 1.55 min [M+H]: 215.1 (met.

a) 10 02.043 1-[3-tert-Butyl-5-(Zgmethoxyethoxy)phenyljethanone

0-jO-0

3-tert-Butyl-N-methoxy-5-(2-methoxyethoxy)-N-methylbenzamide

\{9;3 O4°3J1 35 g) was 15 dissolved in THE (40 ml),

m Tﬁylmagnesmm bromide (3.05 ml, 3 M in ether) was added
';mgpmllse at OC and then the mixture was stirred at RT for 2 h.

Then);he mixture was admixed with 1 N hydrochloric acid (50 ml),

diluted with water and extracted by shaking three times with EA.
1-GrimgBuhecohsinedyEnpussi e igd Olerfiagre sk sthyl iodide
(ssulfates filtesrdiandnenceniaiesd herasidueiwas prifiad uming Afer
sun%uC%@eg @4&;%0%" 2R ATIERIANPEAAYEN AR 306 Moo

title compound were obtained. LC-M

MWHW zgfﬁ_cgnﬁwlatgi) &iue was purified usmg sitica gel (40 g cartrldge.
o-hédpfBeMarpladiint 4- w-&(upe:ntaﬂumbéaffargybfph@n%]e@hmm dbtained.

Le R R FoFufs) RiQuT" 2652 (met. )
N-Methoxy-N-methyl-3-morpholin-4-y1-5-(pentafluorosulfanyl)ben

zamide (03.044; 2.38 g) was converted and worked up
OZ&8halogously to 02.043. The purification was effected using silica
i-(oel{80g-cambdgasniheptane/EA gradient of 0-70% within 40
mig). 1.1 g of the title 5 compound were obtained.

-
i

T \O/\\// “‘\)//

Methyl 3-tert-butyl-5-hydroxybenzoate (06.043) was reacted with ethyl iodide analogously
to 05.043 and converted to the title compound analogously to the sequence of 04.043 to
02.043, 390 mg were obtained.

LC-MSrt: 1.72 min IM+HT': 221.3 (met. 2)

02.012
1-(3-tert-Butyl-3-propoxymethylphenylethanons
O»\.‘\\?//
|
Sy

il |
/\\/O‘\’ /\\‘%\f/ ~
A

Proceeding from methyl 3-tert-butyl-5-hydroxymethylbenzoate and propyl iodide, the title
compound {333 mg) was prepared anatogously to O3.008 to OZ.008.
LC-MS rt: 1.81 min [M+HT": 261.2 (met. a)

02.013
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LC-MS rt: 1.57 min [M+H]': 332.0 (met. a) 02.059 |

-[3-tert-Butyl-5-(3 -hydroxypropoxy)phenyl] ethanone OO O 100

3-tert-Butyl-N-methoxy-N-methyl-5-[3-(tetrahydropyran-2-yloxy)pro

poxy]benzamide (03.059;5.49 g) was dissolved in TFIF (100 ml),

cooled to OC and admixed with lighium bis(trimethylsilyl)amide

(14.47 ml, 1 M in MTB ether) After stirring at OC for 30 min,

bro 3.M in ether) was added

3 tﬁlﬂg %@ﬂ gp gat }%\lljaesn%%h%g(f and, after stirring at
<RT for2 h }he mlxture was dlluted with water and extracted by

Shaklngwth EA. The EA phase was dried over magnesium

sulf filtered and concentrated by rotary evaporation. The

res € was purified using silica gel (200 g, n-heptane/EA 4:1).

3.4 g?}ihe titte compound were obtained. 'H NMR (500 MHz,

DMSO-d6) [ppm] (representative signals): 7.53 (1 H); 7.28 (1 H);
ProdediTng? OfdoH )2 SrbA(®- ot -0 G4 C)HDad b ati(P)bhenRi 5 28 HYclopropy!
brle%iQ% title compound {547 mg) was prepared analogously to 04.010 to 02.010.

{3 tert Bu I-5-[2-(tetrahydropyran-2-yloxy enyl}ethano
LC 156458 Proceeding from methylﬁw Qf %%h‘%’}gpm

3-tert-butyl-5-hydroxybenzoate (06.043) and 2-(2-bromoethoxy)-
ozigirahydropyran, the synthesis sequence 05.059 to 02.059 was

1 (§%9M’§g 3u%1909f [ﬁhtﬁsh%ll%nﬁ mpoynd were obtained. 5 'H NMR
DMSO-d6) [ppm (representaﬂve signals): 7.53 (1 H),

7.3 H)720(1H)466(1H -0-C(-C)H-0-), 4.20 (2 H), 2.58
(3 Hy 02070

1-{3-tert-Butyl-4-methoxy-5-[2-(tetrahydropyran-2-yioxy)ethoxy]ph
erTyI}ethanone 10 Analogously to 02.071,

3, NER(But bt pityb b hiyaastyerbmathiioxyohidn y et Haho e 084 7@as5 pitially
cthQeWﬁsr tediwith? aﬁ%ﬁb%@%ﬁb%%ﬂ@rﬁ@l@ydﬁ@ niayﬁaﬁe(faééoa)ad t0 0°C,
rtecrue 0] a Il lica ge

car rﬂgeﬁgﬁeﬁe tane’}E% gH gstdl%(\e{nfso 0%/e Vyl'[hltr?ll Owr%migddg(g ropise
Subspgrentitidbedin b@hﬁﬁﬁ/\’i@?@"@é?&ﬁﬂ@ﬁ S N rigsher RiHsr 2 b Then the
mikdESQs AGh {ipamitre prasantativie signeidy: ooy vith iagodiatic yith water
ancfleyzgacted three times with EA. The combined EA phases were dried over sodivm sulfate,
filtered and concentrated. 349 mg of the title compound were isolated.
'H NMR (500 MHz, DMS80-d6) [ppm]: 7.80 (1 H), 7.73 (1 H). 7.53 (1 H), 3.92 (3 H), 2.66

(3 H)

02.015

1-(3-tert-Butyl-5-methoxyphenyiethanone
el

=
o i
o
Methy! 3-tert-butyl-5-hydroxybenzoate (06.043) was reacted with methyl iodide analogously
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(1 H, -0-C(-C)H-0O-), 3.90 (3 H, -OCH3), 2.54 (3 H. acetyl) 02.071
1-{3-tert-Butyl-4-methoxy-5-[3-(tetrahydropyran-2-yloxy)propoxy]|p
henyl}ethanone o' 0J/ 20
1-(3-tert-Butyl-5-hydroxy-4-methoxyphenyl)ethanone (03.070; 6.9
g) and 2-(3-bromo 101 propoxyygtrahydropyran (8.31 g) were
dissolved in DMF (80 ml), and sodium hydride (894 mg) was

© @sdé%%dané\ﬁs{vgega'@gtﬁé R (Qhpdigk 'ﬁmﬂ%}%ﬁ% vent RS Hat Bt 043 o

and the residue was taken up with EA A phase was
O2(a s tArat@Ftried and concentrated. 12.7 g of the title
LC-atimpoGhcivere obtained as a crudd\groduéOinl sufficient purity. 5
'H NMR (400 MHz, DMSO-d6) [ppm] (representative signals): 4.57
1 H -O-C(-C)H-O-), 2.54 (3 H, acetyl) 02.075
3-Acetyl-5- (pentafluorosulfan phenyl]
! G‘P?%“iﬂf%%"ﬂ"ﬁ%‘fﬁiﬂ BB FMSF10FF Ina
ve insert,
<acetyl-5-pentafluorosulfanylphenyl)-2,2,2-trifluoroacetamide
3.075; 0:25 g) was dissolved in absolute dimethoxyethane (7.5
ml), dered potassium carbonate was added and the mixture
Mewvgs aamixed-vithliodbmetian@ 88V wSubzegdenily, dwopropyimethyl

bro{ﬁiﬁ&ﬁéﬁ%l @éllﬂ]et@t@@ $33he, MICKOMEY & 1ehd GRE JahAHRINIhaQRESTY to the
urt

i Eh Z*uorosa(fé%ilp]h%grﬁlﬁe? Pva ﬁlﬁuoroaeetamlde (4 x 250 mg)
LCRAYThAS8A Bbnverted in the manner d¥sEbed’ theriv@batches
were worked up together, by decanting from potassium carbonate
|511t 1 N hydrochloric acid with ice cooling. After repeatedly
washln the tassmm Ca[P rp";tt residue with dimethoxyethane,
. Qﬁ?&%ﬁ%osuc HER e Was extracted five: times with ethyl acetate.
The blned extracts were dried over magnesium sulfate,
>fi| nd concentrated. The residue was purified by means
Jof parawve HPLC (met. A). The product-containing fractions
were @efhblned freed of the acetonitrile and extracted five times
MWh%@ﬁWﬁﬂeﬁ*ﬁ@fﬁﬁﬁéﬂW%lﬁ’é@”ékffﬁ%f%%ﬂé’%é"dﬁéﬂ”@ﬁ)’é‘?ﬂlﬂcy"k’bume
andBa@nRESsitINstfaiey fileredandiheanicantrptedd kAR @withe the sequence

oadasiedaamReund wisrgakigined. LC-MS rt: 1.62 min

LC-MS 1t: 2.07 min [M+H]": 261.2 (met. a)

02.018
1-(3-Benzyloxymethyi-5-tert-butyiphenyljethanone

Methyl 3-tert-butyl-S-hydroxymethylbenzoate was reacted with benzyl bromide analogously
o 05.043 and converted to the title compound analogously to the sequence 04.008 to
(02.008. 638 mg were obtained.
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[M+H]": 372.0 (met. a) 25 03 03.004
[-Bromo-5-(1,1-dimethoxyethyl)-2-methoxy-3-trifluoromethylbenze
ne 102 FFOBr O
1-(3-Bromo-4-hydroxy-5-trifiuoromethylphenyl)ethanone (04.004;
6.8 g) was dissolved in methangjs(50 ml) and admixed
successively with DZ. 10-camphorsulfonic acid (111 mg) and

Lcimethyk grthoformate (8 ml). After st Mm%;aﬁﬁg(gggtzap DMF (75
ml), potassium carbonate 5 (4.98 g) and then slowly, while cooling
with ice, iodomethane (3 ml) were added. After stirring at RT for 4

02.hjdhe reaction mixture was left to stand overnight and then

1-(Adyvinedywithoryheptanehvatsicranetheerganic phase was

@r@\ved. The aqueous phase was extracted by shaking once

oreyvith n-heptane, and the combined organic phases were then

dried over magnesium sulfate, filtered and concentrated. 7 g of

4 g%ompound were obtained in 10 sufficient purity. 'H NMR
(500 MHz, DMSO-d6) [ppm]: 7.90 (1 H), 7.62 (1 H), 3.89 (3 H),

3-C3c B LG 111D 4%, {SUthn®O0 AN e thyibenzamide (420 mg) was converted and

S e e £

Obt?nﬁdg) \}vg§‘/ftﬁ§%6l§eﬂl‘l‘h absolute THIL:M(@Ei Arfget 2
N,O-dimethylhydroxylamine hydrochloride (1.2 g) was added.
oz khen the mixture Was cooled to -15C and isopropylmagnesium
) (?rorgﬂdgd_sgqlut{?] ,y M.in In.20 THF) was added dropwise.
F min, the coo was removed and the mixture was
RT for 1 h. Then ammonium chloride solution was added

e. The combined extracts were dried over magnesium

filtered and concentrated. The crugie ptLOd‘%ﬁ’tIthH% obtallnedi
Megkﬁﬂ %&ﬁ‘téﬁ%‘éd hydroxymethylbenzoate was reacted with methyl 1odide analogously to

(15.043, and converted to the title compound analogousty to the sequence 04.008 to OZ.008.
1.54 g were obtained.
LC-MS rt: 1.58 min IM+HT: 221.1 (met. a)

02.021

1-(3-Chloro-5-methoxyphenyljethanone
i

o,

O.__
3-Chloro-5-methoxybenzoic acid (3 g) was reacted analogously to 03.043/02.043 with

thionyl chloride {23.3 ml) and N.O-dimethylhydroxylamine hydrochloride (1.57 g} and

methyimagnesiom bromide (8.91 ml). 2.42 g were obtained.

'H NMR (500 MHz, DMSO-d6) [ppm]: 7.54 (1 H), 7.40 (1 H), 7.30 (1 H), 3.84 (3 H), 2.58
(3 H)
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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 103 combined argg freed of the acetonitrile, and the
agueous phase was extracted three times with EA. The combined
extracts were dried over magnesium sulfate, filtered and
02 &8hcentrated. 1.78 g of the desired compound were obtained. 'H
1-ONIReprb O R OeEY USR] 7.70 (L H), 7.37 (1 H), 7.24 (L H +
CDCI3), 3.88 (3 H), 53.56 (3 H) 03.008
3-tert-Butyl-5-ethoxymethyl-N-methoxy-N-methylbenzamide O N~
%107Analogously to 03.043, 3-tert-butyl-5-ethoxymethylbenzoic
acid (9§4.008; 1.15 g) was first converted to the acid chloride (1.24
Met)] anilihen-theoBdarbhubdis eth oxume thitkbertoyiicdhloriddogously to
os sainedwas conye E}@gcmga%sd %ééogags@ftmﬁetgéa&% paWAg o 02.043.
were obtained. L% SS 432 mi I\/ll{+H %?8/2 ( et.d) 15
AT P‘(f?“f‘é?t 4 e}hoxﬁfl1 (nyph éthanone O OH \
0 1-Bromo-3-tert-butyl-5-(1,1- dlmethoxyethyl) -2-ethoxybenzene
(ﬁé} .010; 19 68 g) was converted analogously to 03.070. 5.15 g of

ound were bta 20 LC-MS it 0.972 min [M+H]":
1 (%;}c :E“)\o (rﬁfl xy;%eny ?e%h
thoxy N-methyl-5-trifluoromethylbenzamide 104 OFF N
g Methyl 3-methoxy-5-trifluoromethylbenzoate (04.014, 1 g)
and

Q:-dimethylhydroxylamine

1-(3,5-Dihydroxyphenyl)ethanone (1.0 g) and ethyl bromide (0.531 m}) were dissolved at RT
in DMF (20 ml), and sodium hydride (189 mg) was added. After stirring at 50°C for 2h,
cyclohexyimethyl bromide (1.36 ml) was added, followed by further sodium hydride
(315 mg). After stirring at 50°C for another 2 b, the DMF was drawn off and the residue was
taken up in EA, washed with water, dried, filtered and concentrated. The residue was purified
using silica gel (80 g cartridge, n-heptane/BA gradient of 0-20% within 60 min). 378 mg of
the title compound were obtained,  LC-MS rf: 2.07 min {M-+H]™: 277.2 (met. a)

02.032
1-(3-Bromo-5-methoxyphenyljethanone
Br

Ow
Methyl 3-bromo-5-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.
LOMS 1t 146 min  [M+H]™: 229.0 (met. a)
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(416 mg) were initially charged in THE (30 ml). Thereatfter, the
mixture 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 h, thgmixture was cooled again to
-15C and further isopropylmagnesium chloride (3.2 ml) was
@? ed. After the cooling bath had been removed, the mixture was
stirred at RT for another hour, then admixed with 20% ammonium
1-[TRdridiegbimsrancratad ihEr imes with EA. The

combined_?A phases were dried over sodium sulfate, filtered and
10 congéntrated. The residue was purified using silica gel (50 g

je, DCM as eluent). 465 mg of the title compound were

g obts dMas 427 mg of reactant. LC-MS rt: 1.36 min [M+H]
264.0 (met/a) '03.033 15

1-CLs(Bchiverax¥srrinethoxyphe sy hethanene.dfhicedfki O 02.031. Instead of

.-(3,5-Dihydroxyphenyl)ethanone nd methyl iQdide (2.8
xS S o T B ERE  S SEA 1 s B e o
96 g etthntsrcsmmetei arcR Psinedh, the DMF was drawn off. The
LeresiguewasaT aken up in EA and waghediwitts swages:. dried, filtered

and 20 concentrated. The residue was purified using silica gel (89
cartridge, n-heptane/EA 0-50% within 30 min). 1.12 g of the title
02 8anound were obtained. 'H NMR (500 MHz, DMSO-d6) [ppm]:
1-(9-@y¢ i)y 319802 -Hine®r58fllert) ) B13®@ H); 2.50 (3H+DMSO) 25
03.043

methoxy-5-(2-methoxyethoxy)-N-methylbenzamide
3-tert-Butyl-5-(2-methoxyethoxy)benzoic acid
as dissolved in thionyl chloride (10.9 ml), kept

X for 2 It and then concentrated. The resulting

1 ~(§—ﬁ@@wtyjm§1&ﬂﬁm5%%b@(xmow shioride (&b e} WaS clohexane
( Jissolved In DM, (20,10 N AdmXed | hydride (260 mg) was added. Afier

stirring at 50°C for 24 h, the DMF was drawn off. The residoe was taken up in EA, washed

with water, dried, filtered and concentrated. The residue was purified using silica gel (40 g
cartridge, n-heptane/EA (-30% within 30 min). 1.33 g of the title compound were obtained.
LC-MS rt: 1.93 min [M+HT: 263.2 (met. a)

(02.041
1-(5-Brome-2,3-dimethoxyphenyl)ethanone

0] o—

0
8r

5-Bromo-2,3-dimethoxybenzoic acid (2 g} was converied to the benzamide derivative
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5 with dimethylhydroxylamine (734 mg), then Hunig's base (1.37
ml) was added and the mixture was stirred 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, filtered and concentrateggoy rotary evaporation. The
residue was purified using silica gel (40 g cartridge, n-heptane/EA

%QAS%QEQJ%O%d%‘%@}% 3R 98 Elikﬁlpﬁth%a‘f%mr% QUAhAEo 1.1 ¢

Were obtained. LC-MS 43 mi a[m et. a) 03. 044

the N9 FREMSRYA NISFRERRITCS: m%ﬂfﬁlﬁ BiRn AR o%égﬁlfgﬁg/l%enz

amide FFF FCN-~ 15°0
o2 .gzAmino-N-methoxy-N-methyl-5-(pentafluorosulfanyl)benzamide

( 075 dg Was di ved in DMF (80 ml), and cesium
HEEP Dour)fgte f% I_;Lmé)jphentviﬁjm iodide (0.62 g) and bis(2-bromoethyl)

9737 g) were added. The mixture was divided between 10
wave vessels, each of which was heated to 130C for 3 h.
er?tly 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
3-Chlerifid &-disindositheazgisl (450§ BaftAtgenvstise parey BACgHatTeeprative
anargROYadotn33thiniR)al:AB gofthevtifleuaompoyndiwers.059. 495 mg of
the?ggaf:lcl;l oulﬁg: w'é/ll§ogiialilieﬂl nIl'@ MWI 5535% 0 é@ﬁi 62113‘016 er:@ 959
-tert-Butyl-N-methoxy-N-methyl-5-[3- (tetrahydropyran 2 -yloxy)pro
poxy]benzamlde 0/0~\0050
0234ert-Butyl-5-[3-(tetrahydropyran-2-yloxy)propoxy]benzoic acid
1-1§04:099314 99.,8003Rd N sispatbitaygroxylamine hydrochloride
(1.42 g) were dissolved in DMF (80 ml) and admixed with Himig's

o

3-tert-Buiyl-N-methoxy-5-{2-methoxvethoxy)-N-methylbenzamide (03.043; 135 g} was
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 stitred at RT for 2 h. Then the mixture was
admixed with 1 N hydrochloric acid (50 ml}, diluted with water and exiracted by shaking
three times with EA, Then the combined EA phases were dried over magnesium sulfate,
filtered and concenirated. The residue was purified using silica gel (40 g cariridge,
n-heptane/EA gradient of 0-30% in 30 min). 1.0 g of the title compound were obtained.
LC-MS rt: 1.58 min [M-FH™: 251.3 (met. a)

02.044
1-[3-Morpholin-4-yl-3-(pentafluorosulfanyl)phenyljethanone
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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. 'H NMR
(500 MHz, DMSO-d6) [ppm] (representative signals): 7.12 (1 H),
7.01 (1 H), 6.90 (1 H), 4.56 (1 Hyg0O-C(-C)H-0O-), 4.06 (2 H), 3.57
(3 H), 3.22 (3 H) 15 03.070

1- (S-Ftelet Butyl-5-hydroxy-4-methoxyphenyl)ethanone 40H 0
0-3-tert-butyl-5-(1,1-dimethoxyethyl)-2-methoxybenzene

O 36.3 g) was dissolved in THE (11), n-butyllithium (52.6
M in hexane) was added dropwise at 20 -75C under argon,
ixture was stirred for a further 30 min. Then trimethyl
(37.3 ml) was added dropwise and the mixture was
allowedtb come to RT within 2 h. Subsequently, sodium
N-Nyiisoxidenéhd-grnahigsobvedyirs A fenifabwatsn)dhehhydio goa.044; 2.38 g)

waso&mg ai@l%%d(gg ﬁxﬁ&%oﬁ{%@ﬁ’@@h\ﬂ@ Eﬁxﬁfégﬁﬁ was effected using
successively. After stirrin at RT. for 2.h, t@; xtu e wa)ls I«? % ghe itle

S 1 o RGHES TEST Ut 41 EA LS ZAIBEr AST RS
conypernd @7reabieiifidd with hydrochlorlc acid. After removing the EA

Lcphase; thisswas dried over magnesiym-suifate. angd-cancentrated.
The residue was purified using silica gel (330 g cartridge,
n-heptane/EA gradient of 0-50% within 60 min). 14 g of the title

O2¢dtpound were obtained. 5 LC-MS rt: 0.90 min [M+H]t: 223.1

1-{{reetBhy! 03 BN Bheetyh&:péttafivoro

phenyl)-2,22-trifluoroacetamide F F O FFMS F HNI-I'-:-O

etfvaxy-N-methyl-3-(p orosulfanyl)-5-(2,2,2-trifluoroacety

nzaLn@(e((g4 .075; 1.65 g) was dissolved in THE (25 ml).
smrrlng After 30 min, methylmagnesium bromlde (3.5ml,3Min
3-tert-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 0°C and admixed with lithium

bis{trimethylsilyDamide {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

was removed and, after stirring at RT for 2h, the mixiure was diluted with water and

extracted by shaking with EA. The EA phase was dried over magnesium sulfate, filtered and

concentrated by rotary evaporation. The residue was purified using silica gel (200¢,

n-heptane/EA 4:1). 3.4 g of the title compound were obtained.

'H NMR (500 Mz, DMSO-d6) [ppm] (representative signals): 7.53 (1 H); 7.28 (1 H); 7.17
(1 H); 4.57 (1 H, -0-C(-CHH-0-3;, 4.11 2 H, 2573 H)

02.061
1-{3-tert-Butyl-5-[2-(tetrahydropyran-2-yloxy)ethoxy]phenyl } ethanone
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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 E#gy The combined EA phases
were dried with magnesium sulfate, filtered and concentrated.
The_crude product is a mixture of
N-(3- yl-5-pentafluorosulfanyl- phenyl)-2,2,2-trifluoroacetamide
-amino-5-(pentafluorosulfanyl)phenyllethanone, and so
the [crude product (1,3 g) was taken up in methylene chloride (60

af) ane adroixed20 Wit triethylamine (155 1). Thereafter,
wifluoroacetic anhydride (160 I) was added while stirring. After
stirring at RT for 3 h, water and saturated sodium
Propppdinegeroarisbnbfetesbhutibn-wéra horfese tHeo P Asax! \irépepromosthoxy)-

reugtpapted andiheLCMphasenas washesh thEeelines. MOKLof the title

COH}Vﬁ{)tép?gva&eer. Je.PCM phase was dried with magnesium sulfate,

) and concentrated. 1.3 g of the title compound were
H BitRimgA M BYRIS 46 el inrArpimeeive 8880 (rhet.(hj oz B4 loby 720
108 (143-Bsomaet4dihOxisbitHidrdtnthyiphbnyl)ethanone F\
/[FF O”OH Br 1-(4-Hydroxy-3-trifluoromethylphenyl)ethanone (5
Ozgzgvas initially charged in acetonitrile (150 ml) at RT while stirring,
and cooled to -10C. At this temperature, N-bromosuccinimide 5
1-{}am-Gutissolverin 1B ehotametaniriey Nk adsa aroRise.
+Then the copling bath was removed and the mixture was stirred
. 0— 0 . R ,
fora fgﬂher%ﬁ. After standing overnight, '/4 of the solvent was
rawr? off and the residue was admixed with n-heptane/water. The
o=0rganic phase was removed and washed once with 5% sodium
%iosulfate solution and once with water. The precipitate formed
Angiegoiftered O8-With duétiohbyrashiadart‘dreloe g drtaante (5 070
5.0GoMmpowhckyeraobiaipethinisufficiemtyptEtyal G-0MSrtHb3baMithe crude
pr UGTl\_?'V 3 zusrifl%igi Q@Sé-sﬁ%a%rqwg'\éﬁ@éﬂe, n-heptane/BEA gradient of 0-50% within

3-methoxy-5-(pentafluorosulfanyl)benzoate FF O
60 min}. 6.68 g of the title compound were Obtained.

'H NMR (5006 MHz, DMSO0-d6) [ppm] (representative signals): 7.50 (2 H, aromatic}, 4.70
{1 H, -&-C(-CH-C-), 3.90 (3 H, -OCH,), 2.54 (3 H, acetyl)

(2.071
1-{3-ert-Butyl-4-methoxy-5-{3~(tetrahydropyran-2-yloxy)propoxyiphenyl yethanone

IO f\
; — e
o/\ p—/
—_ ‘.‘ / //“4%

1-(3-tert-Butyl-3-hydroxy-4-methoxyphenyi)ethanone  (03.070; 6.9 g} and 2-(3-bromo-
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> "' 15 3-Hydroxy-5-(pentafluorosulfanyl)benzoic acid (05.007; 3.0
g) was dissolved in absolute DMF (75 ml). Then iodomethane
(3.6 ml) was added while stirring, followed by finely powdered
potassium carbonate (6.3 g). After stirring at 40C for 5 hours, the
mixture was cooled and admixegwith water (250 ml). The mixture
was then extracted four times with ether (100 ml). The combined

pro SOP ngleagc& Wa ?%\grg%s%owg@ & %%d M qukggngxg hydride

ution (75 ml) and water (100 ml), dried over ma&gnesmm sulfate

(89%&@%%?@%&%&%& 5 Ve Lt PRSP BT Terd and the
residistainadet-iNMR FAODABAZh SD @IS ) imvis, 08¢ defpd A (odyated.

12. 77g4)¥ thd &b c%r%@)\@d'ﬂ%rgegglﬁ& ) a Qr@Hp;EQ@CTQﬂ' H8Bient purity.

' TRV SRV IIMSIEOIC AMEIN 4. 0-CL0-0n,

convetfdd drrdbusly to 5 04.043. However, the crude product
obtained was subsequently purified using silica gel (50 g
o2 6 tridge, n-heptane/EA gradient of 0-50% within 30 min). 1.15 g
of the title compound were obtained. NMRgﬁ 0 MHz
NSRS HEF TR 12 8 B a6 (ff}lilj’mﬂ‘} f(gwﬁfﬂé‘}ea H),
\m H), 3.50 (1 H), 1.30 (9 H), 1.16 (3 H) 04.010
FTs 0-3-tert-butyl-5-(1,1-dimethoxyethyi)-2-ethoxybenzene N O
rL\(o 15 2-Bromo-6-tert-butyl-4-(1,1-dimethoxyethyl)phenol (20
g; far synthesis see CA02515715) was alkylated with ethyl iodide
analogously to the conditions of 04.070. 19.67 g of the title
otid were obtained. 'H NMR (500 MHz, DMSO-d6) [ppm]:

in §-48cddvidde 711%§n(1 Ih'lb-ﬁc%l-@pt&a@a%s@fmm%&%)@ﬂ)ﬁi%t&%(&etaﬁﬁde
(03@75103”%( U)l_‘ga gissol've:cli%ﬁn absolute dimethoxyethane {7.5 ml), powdered potassium
carbonate was added and the mixture was admixed with todomethane (80 ul). Subsequently,
the mixture was heated in the microwave to 100°C for 40 min. Onee further N-(3-acetyl-5-
pentafluorosulfanylphenyl}-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 into 1N hvdrochioric 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 sulfate, filtered
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 combmed extracts were dried over magnesium sulfate, filtered and
concentrated. 1.03 g of the desired compound were obtained. LC-MS rt: 1.62 min

IM+H]": 372.0 (met. a)

03
03.004
I-Bromo-5-(1,1-dimethoxyethyl)-2-methoxy-3-trifluoromethylbenzene
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Methyl 3-methoxy-5-trifluoromethylbenzoate e F F o'YIF ~6
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 fyand 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
&, filtered and concentrated. 2.29 g of the title compound
0 ?amed 5 tH NMR (500 MHz, DMSO-d6) [ppm]: 7.76 (1 H),
0A1-H), 7.55 (1 H), 3.91 (3 H), 3.89 (3 H) 04.043
0 3 tert-Butyl-5-(2-methoxyethoxy)benzoic acid H 10 Methyl
3 tert-butyl-5-(2-methoxyethoxy)benzoate (05.043; 2.0 g) was
- dissuivédifrmethaifobr¢3otmihamd ThE e G PRIPOENIYigitme dissolved n
metﬂ%ﬁ@%@dﬂﬁ@l&lﬂ&ﬁz{&ﬁsm&émwmatﬁr)1%@6&@61{053&1@cm pXiur@g) and
teim Vf\sltgsl atle rh%tsrtgl:s{r%g}ﬂfg Igﬁ%r-gme%imﬂe %91‘?}5‘ oﬁtg!\{ﬁmﬁrbonate

were awn o aqueous phase was adjusted to

e h%ﬂdr%%r%ﬁ?@saevaﬂerﬁ@mg(m méof%wa&@dw.tﬁ%addw e
stirdhried Rfilteraichahe reprice ntratedyd. Bigtoftng titlentdrmmpdtrd adeaiesd with

n-h %ger L&d'\ﬂ@ bk M%M@MY%thgéléﬁgﬁEs@Wﬁﬂgé&wd by
shi aﬁ;é[)ggn?Beu \t[} tetraﬁ}{drmpdy t[ile com me 2) XXAP&%%coréC{haé%I ried over
ma@WEPOIHS - fgqm@dmm#@tﬁﬂzlﬁ@fy}»@r@ﬁwm@%%e obtained i
suff0B0pQith.37 g) was dissolved in methanol (80 ml) and THE (160

1 WlR356 'M&Wéﬁ%‘ﬂ% ufign (63, 28:ml, é%'ﬁb‘g’? [BrEWAS 1), 1.49

added. After stirring at or 2 h, the mixture was d, and the
residddPwas taken up with water and freeze-dried. The product
obtained was stirred with DCM,

03,007
3. N-Dimethoxy-N-methyl-5-{pentafiuorosul fanyDbenzamide

E O

FoiF !
F”sl = N’O\
F ‘ ]
o

o

Methyl 3-methoxy-3-(pentafluorosuifanyl)benzoate (04.007; 2.5 g) was dissolved in absolute
THF {65 ml), and N,O-dimethyihydroxylamine hydrochloride (1.2 g) was added. Then the
mixture was cooled to -15°C and isopropylmagnesium bromide solution (13.5%ml, 2 M in
THF) was added dropwise. After 20 min, the cooling bath was removed and the mixture was
stirred at RT for 1 k. Then ammonium chioride solution was added and the agueous phasge
was extracted three times with ethyl 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
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
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25 filtered and dried. 4.9 g of product were obtained. 111 'H NMR
(500 MHz, DMSO-d6) [ppm] (representative signals): 7.52 (1 H),
7.26 (1 H), 6.80 (1 H), 4.57 (1 H, -0-C(-C)H-0O-), 4.02 (2 H) 04.070
5 1-Bromo-3-tert-butyl-5-(1,1-dimethoxyethyl)-2-methoxybenzene
0 Br -00 103
1-Bromo-3-tert-butyl-5-(1,1-dimethoxyethyl)-2-methoxybenzene

com$if %ME‘E*EE%& Izedl. Q&ﬂlfﬁgﬂy %Xdrﬂe%@&ss AUOR AR IO b with
EA'H NMR (500 MHz, DMSO-d6) | %Hj_%gh 51 Ij ), 3. 85trmd
éhﬁf%ﬁb%?w)% 25°16'3 %Y)"ffl ‘-‘@“ﬁ) flicred andtconcen
L78¢-Méthdxiyelicomatipl 3«psettafiesorosulfanyl)-5-(2,2, 2-trifluoroacety
iy mmm@mam) FrpalN 7RO HNQ: B 725 (1 H + CDCLy), 3.88 (3 H),
rg .;éo(ﬂ{inethoxy-N-methyl-5-pentafluorosulfanylbenzamide
(05 5 g) was dissolved in methylene chloride (15 ml), and,
while stirring, triethylamine (0.8 ml) followed by trifuoroacetic
03.a¢thydride (0.85 ml) were added with exclusion of moisture. After
3-tDUBHRGs AR R Nand:siandingronernighi. water and saturated
sodium hygrogencarbonate solution were added, the phases
were sgpajated and the methylene chloride phase was washed
three 207tim&s more with water, dried over magnesium sulfate,
filtered.and concentrated The product obtained (1.75 g) was
us)ed in ext stage without further purification. LC-MS rt: 1.53
m|n M+H] 3.0 (met. a) 05112 05.007

3-Hydroxy- 5 -(pentafluorosulfanyl)benzoic acid
Analogously to 03.043, 3-tert-butyl-5-ethoxymethylbenzoic acid (04.008; 1.15 g) was first

converted to the acid chioride (1.24 g), and then the 3-tert-buiyl-5-ethoxymethyl-benzoyi
chloride obtained was converted fimther. 854 mg of the title compound were obiained.
LC-MS rt: 3.32 min IM+H]™: 280.2 (met. d)

03.010
1-(3-tert-Butyi-d-ethoxy-5-hydroxyphenyljethanone

3
o OH
I
/ \m{
/}W‘
0

T

1-Bromo-3-tert-butyl-5-(1,1-dimethoxyethyl)-2-ethoxybenzene  (04.010; 19.68 g) was
converted analogously to 03.070. 5.15 g of the title compound were obtained.

LC-MS 1t: 0.972 min | [M+H]*: 237.1 (met. b)

03.014
3,N-Dimethoxy-N-methyl-5-trifluoromethvlbenzamide
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FOF-IF FFOH 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 nitrite
solution was added (2 ml). and qother 2 ml and 1 ml after a
further 20 min in each case. Then the cooling bath was removed
and the-mixture was heated to 100C. After 5 h, the mixture was

N d the solution was decanted. The clear, acidic solution

owaS&Xtracted five times with ethyl acetate. 10 The combined

extracts were dried over magnesium sulfate, filtered and
concentrated. The crude product was recr st% Sd fro %ltty éy}amme

We%é&é?&%?éﬁ?aﬁ@“?%’”ﬁ%ﬁ?ﬁ‘@ﬂ‘ée fred Eom oun WersGhane
(416nBViRe(2 0BV DMISBLU 6 [ppriferaiEn e Bixime vaslceqledan? 5°C.
and(flsolﬁn)pyhﬂ@ﬁslhﬁh i5-25.008Methyk THF) was added dropwise within 10 min.

3-tert-butyl-5- t thylb
Ihegmfg({urﬁ)ﬁt% 15 g;e Cﬁ’ Oxgﬁefﬁ e %E?m{%q) fo Mﬁyc%ohn bath Was rr\emoved

enzoate (2.0 g) was aicylated wit
Aftegthigy %ﬁf&’é%&?éd@%ﬁyaﬁ?’ﬂw@ cﬁnalﬁ&ﬁ@%reew&%mf@%ﬂﬁ@mde
(3.2itle sompandfwete obiaipoath 204b&MSorty<3. 8e mirufld wel 'stirred at RT
%&Qh&(m@t fbh QR34 M%twbﬁmwcmtmﬁmt@xﬁw three

25 Methy| 3-bro [ox benzoate (06 032; 2.52
“m‘éﬁk“ﬁtgé\w)lft Y me mlelog“g/ep aar% iy \7‘?& Sdus ShE 0 éggtgr ?ﬁtmﬂ and
conﬂq@re@ﬁdﬁ@rrss@fl@)m@nswziaiglmatfélfmé%ﬁ%ﬁoﬁm@%r@m as eluent).
4650htainedad oMt Wh8 dninn 1H}I24 50 (haet regc@bt043 5
LCMl%tQYl §5tne1{5-butyl-5-(2-methoxyethoi§x)rlgﬁﬂ Z),%Q‘.Fﬁ(met. a)

03.033

1-(3-Hydroxy-5-methoxyphenylyethanone
O —

e,

OH
1-(3.5-Dihydroxyphenyl}ethanone (3 g) and methyl iodide (2.80 g) were dissolved in DMF
(40 ml}, and sodium hydride (568 mg) was added. After stirring at RT for 2 h, the DMF was
drawn off. The residue was taken up in EA and washed with water, dried, filtered and
concentrated. The residue was purified using silica gel (89 g cartridge, n-heptane/EA (-50%
within 30 min). 1.12 g of the title compound were obtained.
'H NMR (500 MHz, DMSO-d6) [ppm]: 9.8 (1 H); 6.93 (2 H); 6.58 (1 H); 3.76 (3 H); 2.50
{3 H+ DMSO)

(3.043
3-tert-Butyl-N-methoxy-5-(2-methoxyethoxy)-N-methylbenzamide
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OO O 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 residue was
taken up in 10 EA, and the mixtyg was washed with water, dried
and concentrated. The residue was purified using silica gel (80 g

artridge, n-heptane/MtB ether gradient of 0-30% in 60 min). 2.0 g
he title 'egmpound were obtained. LC-MS rt: 1.69 min
CH3J": 235 2 (met. a) 15 05.059 Methyl 3-tert-butyl-5-
dropyran-2-yloxy)propoxy]benzoate 1a 0”000 Methyl
stttyl-5-hydroxybenzoate (06.043; 3.22 g) and

2-(3-brom poxy)- tetrahydropyran (4.14 g) were dissolved in

3-tepHRARY SO et dndbrRigdrhdis (A PAg) Wa® 2radined] vaftisy thionyl
chl@{tréing ek R kdardds; e trenyasiefidestand overigite Therbutyl-
5- d—me eth%%%ncﬂgrﬁgc{ )eéhq Ld%s‘é’ﬁgdtﬁ}(ﬁ@l\%gd@ ﬁhnd admixed

washed with water, dried, f ere and _concentrated. 5.37 g 0
with (i rsre e i H MM B B NAE P BMST - BS) 1B Bea anc e
mixgepresefitative Kighals). Ti56 ( H)s oSl did, w%mges@@qel)va@ BRe(Iup in
EAHaz}cp'tge( W OwasAwhOn(d %)125114&%@5&%& dried over magnesium sulfate,
ﬁlt‘a‘eé\ raP'E_LI %#:%t%_ff”% y)tamyegbr pora 100, tﬁf‘éul%lé?d%ul‘{%g% %cziaurg}n%esﬂlca gel

(40 peeitiencyRemtet iy seedivn: SE e tAria GYb Stillaryib P afidite compound
wefD2iAB3.4.2 g) was dissolved 5 in methanol (120 ml), and Raney
Lchigke! {abaut 700 mg) was added. Wf%@m%@gqggaﬁoon

attached, hydrogenation was effected on a magnetic stirrer. After

5 h, the catalyst was filtered
03.044

N-Methoxy-N-methyl-3~-morpholin-4-yl-5-(pentafluorosulfanyDbenzamide
FF
CF

N/ iy

N

J
3-Amino-N-methoxy-N-methyl-5-(pentafluorosulfanyl)benzamide {05.075; 6.3 g) was
dissolved in DMF (80 m}), and cesium carbonate (10.1 g}. sodium iodide (0.62 g) and
bis(2-bromoethyl) ether (19.37 g) were added. The mixture was divided between
10 microwave vessels, each of which was heated io 130°C for 3 h. Subsequently, the batches
were combined and freed of solvent. The residue was taken up in EA and washed with water.
The FA 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 titie compound
were obtained.

LC-MS rt: 1.41 min [MATL]": 377.0 (met. a)
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off and washed with methanol. The filtrate was concentrated under
reduced pressure and the residue was purified by means of
preparative chromatography. The product-containing fractions
were combined, freed of the acetonitrile. basified with sodium
hydrogencarbonate 10 solution apgl extracted three times with
ethyl acetate. The combined extracts were dried over magnesium
sulfate, filtered and concentrated. 1.73 g of the desired compound
were obtained. LC-MS rt: 1.27 min [M+H]t: 307.0 (met. a) 06 15
06.007 3-Amino-5-pentafluorosulfanylbenzoic acid F F F -SF HO

03.5%- O 0 NH2 3-Pentafluorosulfanylbenzoic acid (15 g) was

3.t SSREthrfsmingnaiiicsagighR0drhyaRad - atisiesab B Tostdmide
exclusion_of moisture. Then concentrated sulfuric acid (7.5 ml)
was added Z6-and the mixture was stirred at 75C. After stirring at
75C for 8 e mixture was left tand overnight, then further
sulfuric a 5 ml) was addﬁhe mixture was heated to

' 3 b left to stand overnight, the
mixturg was added to ice- water and stirred for 2 h. Then the
precipitate was filtered off with suction and dried under

-f%%ﬂ‘am iéteﬁ@*zﬁrgﬂﬁéﬁ%fﬂﬂ&l%%ﬁ?éﬁ&?ﬁ%&fébdeﬁ?ﬁo%é%é%ﬂv%?ad NO-

dur@b‘tﬂjné@x@@t@abs(éq)g@nﬂgc thé2 g) were dissolved in DMF (80 ml) and admixed

mtﬁiﬁlﬁﬁﬂafﬂd@f@%ﬂﬁ%n)éhé%ﬁgl@@gi’lg'Cp&ﬁ%ﬁéégg wasHlisselueddias left to
methan nicke out /50 m

Stmhd (()jvreom iﬁo'n v{\;%i) )é%aecteglr undefr%%fgx tHI dral arrlta?r%egg eﬁé%en%A and

Sa“{fﬁ‘d‘ré‘@j’éﬁ“b@%?"%‘?ﬁé‘ﬁts FeltHen c &It %@hﬁﬁ%f@a W&W& tified over
mafilieuresidie itasdvas beddharal gl awitthmigthanphulih edittrdtaned.

‘HWﬁfﬁ{ wﬁﬂﬁaﬁ*@s@&kﬁfﬁﬁ&l E;Eﬁege%%%esmpuﬁﬁq@ Hsing:siies, ¢.90
(2 X 50 5 cartrid Eanegié %dgzrgtlg g J%O% within
60 mihPs'eylbfthe titis Esmpou ks MR (400
MHz, DMSO-d6) [ppm]. 13.30 (1 H); 7.37 (2 H); 7.23 (1 H); 5.98 (2
03h)006.043 Methyl 3-tert-butyl-5-hydroxybenzoate mc
1-(3-tert-Butyl-3-hvdroxy-4-methoxyphenyl)ethanone

1-Bromo-3-tert-buiyl-5-( 1,1 -dimethoxyethyl)-2-methoxybenzene  (04.07(0; 363 g) was
dissolved m THF (] 1}, n-butyllithium (52.6 ml;. 2.5 M in hexane} was added dropwise at
-75°C under argon, and the mixture was stirred for a further 30 min. Then trimethy! borate
{37.3 ml) was added dropwise and the mixture was aliowed fo come to RT within 2k,
Subsequently, sodium hydroxide (4.4 g, dissolved in 10 ral of water) and hydrogen peroxide
solution (62.3 mf; 35% in water) were added successively. After stirring at RT for 2 b, the

mixture was left to stand overnight. Then water and EA were added and the mixture was
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~lO / OH 0 10 3-tert-Butyl-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 sagarated sodium

hydrogencarbonate solution, dried over MgSO4, filtered and
aci&@éacma{_@g&m&?&aﬁyiﬁvm @Qﬁevgggl%g Qlfﬁ\tl‘iﬂagéletﬁ:@m@%@d over
ma%ygsllg?g%tj?fjaqg %h %olflg%ﬁl\t{la%ec{[' "P'ﬂélé‘;ersri]ér&e[l\x{lv;b Lmzr%%%sg%e!é,ﬂ% gel (330 g

cartifigattioRyoNEh SRS it o3 psiiarioriRulr B pbbn SaRfeReers vere
obtdm&. F 0 F Y _.N 20 3-Pentafluorosulfanylbenzoic acid (5.0 g) was

Lcigselyed infuming nitric acid (20 ml) apdystinad at R T, with
exclusion of moisture. Then concentrated sulfuric acid (3 ml) was
added and the mixture was stirred at 75C. After stirring at 75C for

03.87h, further sulfuric acid (2 ml) was added and the mixture was
N-(StiEedat LakniRrAuftrtngked n-Adter bringalefidaistand overnight,

the mixture was poured onto ice-water and stirred for 2 h. Then
Fjghge precipitate was 25 filtered off with suction and dried under high
F F’v.2 g of 3-pentafluorosulfanyl-5-nitro 116 benzoic acid
wereg obtained. A further 900 mg were obtained from the mother
liqudr.affer extracting three times with methylene chloride, drying
the Bgl@bined methylene chloride phases over magnesium sulfate
and‘contentrating the solvent. Subsequently, 4.0 g of the
N-MepentaftuerbgdioaySritsdenidic dsidniisreceissbived oy
oLorides(2p mb while.a stining @ndikert vrdearrelXWilhethylsityamide

exclusion, of moijsture.for h, After st ing overnight at .
P S'ml, 3 M
O T AR h e AR B PR B B Rt 5 in

diethid phsiivesbtadbep s Ass8ivedrifodibriodrdethialte b i removed
ancBine Actixedvhited SHRNgwith. N Biiedisaethy Ihy draxodstatiningd water and

EAH/%L?( %e%Sa@e@njgﬂgli%Mig’gé) P XJQ&I‘J‘ &QEGQMQ lq&g@sr ﬁ%@ NehAkxtracted
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-pentafinorosuifanyl-
phenyl)-2,2.2-triflucroacetamide  and  1-[3-amine-5-(pentafiuorosulfanyl)phenyljethanone,
and so the crude product (1.3 g) was taken up in methylene chioride (60 ml) and admixed
with triethylamine (155 pl). Thereafter, trifluoroacetic anhydride (160 ul} was added while
stirring. After stirting 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 more
with water. The DCM phase was dried with magnesium sulfate, filtered and concenirated.
1.3 g of the title compound were obtained.

LC-MS rt; 1.61 min IM—+H]": 358.0 (met. a)

04
04.004
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RT for 1 h, the mixture was concentrated under reduced pressure,
and the residue 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 thgsnext stage. LC-MS rt: 1.50 min
[M+H]": 337.0 (met. a) 07 15 07.043
1- @m@&g&@@@m@m@g@g@mﬁ@ 0
3-Bromo-5-tert-butylbenzoic acid (5 g) was dissolved in THE (180
ml)\[émd n-butyllithium (18.7 ml, 2.5 M in hexane) was added
dr 8%under argon and at -75C, and stirred for a 20 further 30
o gn trimethyl borate (6.63 ml) was added dropwise and the
lmlxture was allowed to come to RT within | h. Thereafter, sodium

- @M%%#@_J &%&é&@%ﬁ%@ﬁ@&%& m ﬁf&g@tﬂug@dcmégéeqf?r;mmuﬂe

gerom % Were added in succession. After stlrrlng

(15Q ket Ifarvsh# S e 2RO WL et P SRRAFH S S eRReruccmimide

(4.5Thensniaté imhith BAWerwaittedyativeldnixdurevizas djdstech o phh® was

renfe/ﬁ.ja ol m%&mm% @f;}%‘@ﬂﬁ theked @E@@@:&y@ggﬁﬁg@f@gﬂ%é %dof the
This Se W e ree times with w I, arie Hered an

o R A P Al WML e ey (o g s

wagERATRIend Frsprd rsAIHE! é%hé?dgﬁadﬁ)éﬁ?’&tessﬂe%q ﬁ“é@n?ﬁ iR ey The
pre@@hiheotitlelcompoiwad werevabtainga, @EsMS ahid 1gH8Imiry MafHhe titie

combinm (HELHRkEL £ Sxamp! E# MS rt: 135 min_[M+H]": 283.0 (met. a)

1-{2-[3-Acetvlamino-5-(pen Iuorosulanyl)phenyl] -2-oxoethyl}-3-a
mino-6-ethoxy- [1,2,4]triazolo[4,3-b]pyridazin-I-ium trifluoroacetate
O4MN\N-NON'L-FOF,FOFFpFF HN\/05a)

MedrNira=arRentalluarmsiifamdbenzaieacid IY F F F-s-F

E 8]

F\é/F i
Ly
F
e

O

3-Hydroxy-5-(pentafluorosulfanylbenzoic acid (05.007; 3.0 g) was dissolved in absoluie
DMF (75 mi). Then iodomethane (3.6 ml) was added while stirring, followed by finely
powdered potassium carbonate (6.3 g). After stirring at 40°C for 5 hours, the mixture was
cooled and admixed with water (250 ml}. The mixture was then extracted four times with
ether (100 ml). The combined exiracts were each washed once with 1 N sodium hydroxide
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 MHz, CDCls) [ppmi: 8.00 (1 H), 7.70 (1 H), 7.47 (1 H), 3.96 3 H), 3.90 (3 H)

¢] OH
Sy

\/0 O
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HO F 0 N=o 0 3-Pentafluorosulfanylbenzoic acid (5.0 g) was
dissolved in fuming nitric acid (20 ml) and stirred at RT with
exclusion 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 mb was added and, after stirring at
75C for 2 h, left to stand overnight. Then the mixture was added
to ice-water and stirred for 2 h. The precipitate formed was filtered
od. g{; With suction and dried under high vacuum. 4.2 g of
pentafluorosulfanyl-5-nitrobenzoic acid were obtained. A further
3-tegyeg whrsyastailieerdiotiithe mother liquor after extracting three
Mefimesaithimethilena ahibegdeadyingithe combiae comethylenpgousty to

04. 6@%&%@4@%@&9 réd%cmaﬂgmg sauéﬁat%%&%@gmgyﬂ& ?(50 o

solvent. T @ECID itate was used in the next stag WIt?OUt furt

W%ﬁ%ﬁ.&&ﬁaﬁm N 0D NPT BASME) (phid]? B2 1 Sapme g er
obtfihed); 8.62 (1 H) b)
N-Methoxy-N-methyl-5-nitro-3-pentafluorosulfanylbenzamide F F O

i 2 -5- f
P et vt ke Rt
unde? FeRaR WAL RISIGH- b Aidisture for 10 h. After standlng 118

overnight, excess thionyl chloride was removed under reduced
o4RYgssure at RT, and the resulting residue was dissolved in

dichlorometh ne 50 il and | dw th N,O-
'Bé‘?m‘éﬁwg?myaﬁ'g AT RSY Imz e (1057 g’j‘ and
dlefhyllsopropylamlne (1.66 g) while stirring. After stirring at RT
forcl h, Bhe mixture was concentrated under reduced pressure, 5
ag_c}/ reS|due was dissolved in ethyl acetate and washed 5
tlmes_thla,water The organic phase was dried over magnesium
sulfate \fﬂ{ered and concentrated. The resulting crude product

(4.2 g)%as used directly in the next stage. LC-MS rt: 1.50 min

M+H]T: 337. .
2-Bromo- —tar:t)igutycl)—ﬁl»-(l i -dimethoxyethyliphenol (20 g; for synthesis see CAQ2515713%)

was alkylated with ethy! iodide analogously to the conditions of 04.070. 19.67 g of the ftitle

compound were obtained.
"H NMR (500 MHz, DMSO0-d6) [ppm]: 7.46 (1 H), 7.33 (1 H}, 4.03 (2 H}, 3.06 (6 H), 1.43
(3HLIIZGH), 13509H)

04.014

Methyl 3-methoxy-5-trifluoromethylbenzoate
e Pl

\O%»

3-Hydroxy-5-triflucromethylbenzoic acid (2 g) was initially charged at RT in DMF (15 ml)
while stirring, and admixed dropwise with methyl iodide (3.0 ml). After adding potassium
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10 ¢)
3-Amino-N-methoxy-N-methyl-5-pentafluorosulfanylbenzamide F
FOFFS NH2
N-Methoxy-N-methyl-5-nitro-3-pentafluorosulfanylbenzamide (4.2
g) was dissolved in methanol (13@ ml), and Raney nickel (approx.
700 mg) was added. With a hydrogen balloon attached,

carﬁ&{g@()@%“@]@ was.effesied.Qn A magneticstirrebnAlietmdi thevas then
glxs was fllteredtr15t gff andnwashed thgw rtvﬂ h&no{!} I"Il'he QIMI& sfher
R QN SRS RS E B B e iie 3G the “redidis was
phaﬁﬂa et inenrrsiohpripar dtivedaml encrneslodd e & ebheaififfgmpound
werr@gH@as were combined, freed of the acetonitrile, basified with
iy ﬁ?&%%$¥ﬂf?9ﬁ&§§r&%ﬁ£ﬁ sohyignand,extracteck thrae ¥mes 1) 3.89
with ethyl acétate. The combined extracts were dried over
magﬁ"’e@/um sulfate, filtered and concentrated. 1.73 g of the
desired compound were obtained. 20 LC-MS rt: 1.27 min [M+H]t:

04 6937 0d)
ce y eth N-methyl-5-(pentafluorosulfanyl)benza
3- tert 2&1—1 %@(ygb ? %Lzmc acnti

) followed by acetic anhydride (1. 75 ml) were
: ing with exclusion of moisture, After stirring at RT
for 3 h 19 water and saturated sodium h drogencarbonate

Megsh fitsFi- WY st e A lenonisr 0 S e Pl i difelved in methano!
(ométylerier abloritleephiibamw dgiwsished tire € timbs MGnewiith was added.

Thé’#ﬁi%%%@%e&W@%'X@@?ﬁgmé%Wﬁ fH&%r%g @gﬁ@@&@@ﬂ;'@ﬁ@dﬁawn off
e resultin pI‘O uct S us In t t.sta Iithout
o SRR I & DRI s S0 L G e v
BXWC[@iA(G@t% (bisatfisenb sodfanyiypResyljhcetamiidhe [y Foqppppy were
obdmAcetylaminorhb mathoxy-INrrethglFb20eentafiuorosulfanyl)benza

mide (1.2 g) was 10 dissolved in absolute THE (30 ml) and stirred
04%tsgc with lithium hexamethyldisilazide

3-tert-Butyl-3-13-{tetrahydropyran-2-yloxy)propoxyfbenzoic acid

G

Methyl 3-tert-butyl-3-{3-(tetrahydropyran-2-yloxy)propoxylbenzoate (05.059; 5.37 g) was
dissoived in methanol (80 ml} and THF (160 ml), and lithiumhydroxide solution (61.28 ml,
1 M in water) was added. After stimring at 40°C for 2 h, the mixture was dried, and the residue
was taken up with water and freeze-dried. The product obtained was stirred with DCM,
filtered and dried. 4.9 g of product were obtained.
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(721 1; density: 0.8 g11; 23% in tent-butyl methyl ether) for 30 min.

At 0C, methylmagnesium bromide (2.87 ml, 3 M in diethyl ether)

was then added dropwise while stirring. After stirring at RT for 2.5

h, further methylmagnesium bromide (1 ml, 3 M in diethyl ether)

was added and the mixture wastgtrred again for 2.5 h. For

workup, 1 N 15 hydrochloric acid was added dropwise while
1 GORIRGIVHTICEMQYQWRgRY WatskARe & hi.Roetate. he Braatice. so

phase was removed and the Wag;:-]r ggase was extracted twice

morél\mﬁ'Se%ﬁk/f{ab%'%&'&)kf’ﬁé) combined ethyl acetate phases were

dried over sodium sulfate, filtered and concentrated. The crude
04.preduct (1.03 g) was combined with a crude product prepared in

the € 791 n ified usi llica. gel with
I'Ba%ﬁ%%g@trﬁbﬁﬁaﬁ}%{?ngﬁ%ﬁ%%%%g glléu{gﬁ%zg# %%O mg of the desired

cogfpougg were obtained. LC-MS rt: 1.34 min [M+H]+: 304.0 f)
WBromoacetyl)-5-(pentafluorosulfanyi)phenyl]acetamide F -

“FBr H_NIO

;N-[éxAsétyl-S-(pentaﬂuorosuIfanyl)phenyi]acetamide (859 mg) was

dissolvegl\m-a mixture of 25 methanol (10 ml) and THE (10 ml)

and phenyRiimethylammonium tribromide (1..065 g) was added in
1-B%%H%Mﬁék%%fgH’Jﬂm@ﬁ%&{?’&lwfﬁn‘?&ﬂﬁ%ﬂ%ﬁr@1 the gixture Wagcsized

heated to 4 0 for a further 3 h. After cooling, the reaction
anaj RO WPRE L AR FE 2 W 4t acid and the aqueous phase
'H WS, 65apadtid BMpRed witbrathdéstate 3 ThielbopdiffetDexfiacidl. 1 43
weretlrigd @vepsodium sulfate, filtered and concentrated. The
crude product was purified using silica gel with ethyl
acetate/heptane as the eluent. 480 mg of the desired compound
O4{{fere obtained. 5 LC-MS rt: 1.47 min [M+H]": 382.0 g)
N-MeGiloig-fikRyl frimnoldhd:Sxipyiidazia Butaminecastiieo)benzamide
hydrobromide and
P>$-chlgro-[1.2.4ltriazolo[4,3-b]pyridazin-3-ylamine HBr NH2 NHz
FCI IVN NN IN N~ N'10 (6-Chloropyridazin-3-yl)hydrazine
(1 g) was dissolved in a mixture of ethanol (22.5 ml) and water (9
ml)’igf while stirring. Thereafter, cyanogen bromide (2.8 ml, 5 M
pitrile)

3-Amino-N-methoxy-N-methyl-5-pentafluorosulfanylbenzamide (05075, 145 g was
dissolved in methvlene chioride (135 ml), and, while stirring, friethylamine (0.8 ml) followed
by trifluoroacetic anhydride (0.85 mi} were added with exclusion of moisture. After stirring
at RT for 3 h and standing overnight, water and satwrated sodium hydrogencarbonate solution
were added, the phases were separated and the methylene chioride phase was washed three
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~+H]": 403.6 (met. a)

05
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was added dropwise while stirring. After stirring for 6 It 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 rt: 0.24 min [M+H]": 170.1 15 Further product was obtained
in the form of the free base, by hagifying the mother liquor with
saturated. potassium carbonate solution. The precipitate formed
05.44as filtered off with suction and dried (326 mg). LC-MS rt: 0.24

70.1 h Ethox [
H?P ’ﬁg]trl zo{ia i ? Paaazm amlne NHZ \L NN

F. wﬁz—ChI jro- [1,2 4]tr|a20|o[4 3- b]pyrldazm -3-ylamine (1.1 g) was
7 ‘t €n ufin a large amount of water and alkalized with saturated
potassium carbonate solution. The solid which precipitated out
wdd filtered off with suction and dried (388 mg). Repeated
3-Aexdratiombidheufottientiueri? 50sith7dichlorome thasiesdity iFHgooful furic

2idNBF R RRGH QPRNIS-Bhases OMaLSodMSulaie, M@tma@gacé] 00 mi)
concentration afforded a fur her 228 mg of product in total. Th

wes Bl RPAY BAGE TRy IvE S e BT Ssbttiee dmanst =
and(2@thst) 2nbaad rhixbefwvithiodid 3daiarir etebxrie (@% thpgydhng bath was
remRAdions mAftakstiring rhkd@ fan2-h awatemwmas added wndtbRd and the

sohg o Qals'lﬁega aze ﬂaﬁéa% 1&(:1 1(2“5%%% RUJ?&HE“%ﬁ Wg}lmes with ethyl acetate.

romet ane e combined extracts were dried over sodium
Thfsﬁﬂﬂalt@?ﬁﬁé‘fféﬁSamec%ﬁ*ﬁ?eﬂﬁaf&%}%@ﬂnﬁﬂ%?tﬁé‘iﬁé‘%ﬁ’é‘aCﬂm’ﬂﬂmd The
crugopapounehwers oitaideithnt Ghi Scetat@lEhtmen T¥g bf] thi 86sited ¢pmpound
werd digalgsAcetylamino-5- (pentailuorosuIfanyl)phenyl] -2-oxoethyl}-3-a

AL S TR ot gy T e

initially charged in absolute DMF (3.5 m1) while stirring, and
035 hbE3-(2-bromoacetyl)-5-(pentafluorosulfanyl)- phenyllacetamide,
Me&@@@gg&@@b&g&%%&&}og@l) was added dropwise. After
stirring at 10 RT for 5 h and leaving to stand overnight, the solvent
was drawZoffénd the residue was purified by means of
preparati IPLC, the 1-substituted compound sought eluting
bef@)r\e/ﬂlﬁg/z-§ ubstituted compound. The clean, product-containing
“fractions were e@mbined, freed of the acetonitrile and
freeze-dried. 13 mg of the desired compound were obtained, The

Mefhbf5e- EB%&rHfo&%@H“ﬁﬂtﬂ%“it% DLttt isBINET Hera ke dodide

anabaynbinedhfreediofnthe 05.043. 1.18 g of the title compound were obtained.
LC-MS rt: 3.81 min [M-+H]": 250.2 (met. d)

05.632

Methyl 3-Bromo-5-methoxybenzoate
Br

- —
N/
O_
Methyl 3-bromo-3-hydroxybenzoaic (06.032; 2.52 g) was alkylated with methyl iodide and

c



10

15

20

25

15 acetonitrile 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 clean, product-containing fractions were
combined and dried. The residugyvas taken up with acetonitrile
and water, and freeze-dried. A further 20 mg of the desired

WO W&%%ﬁ%@ thﬁ@%&d%%sQﬂVt% Hasl. %g énlﬂ [IM:"'Hﬂe (&%’]p(gmd were
Exam;i):Ie 4 3-Amino- |

obtasd Lt ity 123 Ak thoxy-5-morphofif Iflﬁyu%ﬁ RS Bxoethyl]-6-
trifluoromethyl-[1,2,4]triazolo[4,3-a]pyridin-I-ium trifluoroacetate

osnghl F~IOI/0 TO25

Meﬁygglﬂurpggm%t Hlejl[h 4ltt£ %Ql[é 3-alpyridin-3-ylamine

romide (W1, 301 300 mgQ) Was dissolved in a little water,

alkalizedwilth saturated potassium carbonate solution and
extracted.three times with EA. The combined EA phases were

i @ agnesium sulfate, 122 filtered and concentrated. 21.2
ofthe &obtamed WhICh were dissolved in DMF

2- bomo I-(3-tert-butyl-4- methoxy 5-

Metad r gHetmuadyigHar i emane n@pdt 0081 427 Mg dissorretmsthoriphane
(1. ofiMicyavascaddad oWy khesmixititeswasrsired aidR Whondadd while
st;rﬁ%gd ihenl ﬁitnfgoaﬁ@ﬁ?mo’fﬁf%lg %@H%@%@Hﬂé@%&%ﬁé&%&%& up in

for 2 h and at 60C for 3 h. Then the solvent was drawn off
EAS A s RS0 Ha¥astiri Mb?ﬁﬁ%aﬁ%%‘?eﬁ&?&%ﬁﬁeﬁ PLE oty w2
putffadtions b priditfyethetdésiredeproditB wire gedrbirned; ftad of min).
2 Otggf,ﬁ,@N}m&Qﬁaquéieﬂmﬁ&mg of the title compound were

LC%EamT LC MS rt: 1.34 min [M+H]": A }}QCF hﬁhg)i%ngpal

are edln the table below. They ere carrle ut b
couplings, carried out analogously to example li) or example4 of
ostei@zolopyridazinenes or -pyridines of the "WL." or "W2." type with

Meu!aﬁ @Mgwﬁ@qaaﬁamla ORE- ﬁ"?;f&@)fﬁ/ﬁﬁ%x%f]ﬁ%ogb type. The

2-alkylation product, Wh| occurs with the same mass in the
mass trum and is obtained 15 as an impurity was removed by
| me preparative HP/LE,Wvahich the desired
0

T
o} Q

Methyl 3-tert-butyl-5-hydroxybenzoate (06.043; 3.22 g) and 2-(3-bromopropoxy)-

tetrahydropyran (4.14 g) were dissolved in DMF (30 ml), and sodium hydride (445 mg} was

added. After stirring at RT for 3 h, the mixture was left to stand overnight. Then the DME

was drawn off and the residue was taken up in EA, washed with water, dried, filtered and

concentrated. 5.37 g of product were obtained.

'H NMR (500 MHz, DMSO-d6) [ppm] (representative signals): 7.56 (1 H}, 7.28 (1 H), 7.19
(1 H). 4.57 (1 H, -O-C(-C)H-0-), 4.10 (2 IT)
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1-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

example 1i), the sequence of elution was reversed using the

DCMImethanol eluent mixture. THe 2-allcylation product eluted

first, the | -alkylation product second. 20 LC-MS rt [M]' or Example
05. @,tgucture Name { [min] [M+H]' "1-4 ---

mo- - 2 rt )
3 Aﬁmclf me%m ﬁyi) 516 )?oztﬁeq% S‘Hf 2(5) i trcllﬁuoromethyl- 1.38
\1002 (met. a [1,2,4]tr|azolo[4,3 a]pyrldln-l-lum trifluoroacetate ) ~ |
I'Ny"3*Amino-I-[2-(3,5-di-tert-butyl-4- O V
yphenyl) -2-oxoethyl]- 381.2 Ex.: 003 Fo U cJ-H 1.23
[1, 2;,;4;fnazo|o[4 3- a]pyrldln -l-ium (meY. a) trifluoroacetate 123

LC-MS rt truct
an\ée%\ rﬁ?’n%y xfi% ﬁn}e[aﬁu%oiiﬂfangh OE)]%Z_ -I’én%g%)gl‘\]go?l-{: ]lf g) was dissolved
m mﬁﬁmﬂ\)ﬂ}ﬂ?@k@éﬁﬁﬁw nigdyol abpui 7@0@%%@8‘& Yithadvormetnytlloon
atta(RE! hyd)oddhdid triazateld Conlpysisitd ditar. 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 chromatography. The product-containing
fractions were combined, freed of the acetonitrile, basified with sodium hydrogencarbonate
solution and extracted three times with ethyl acetate. The combined extracts were dried over
magnesium sulfate, filtered and concentrated. 1.73 g of the desired compound were obtained.

LC-MS rt: 1.27 min [M-+H]": 307.0 (met. a)

06
06.007
3-Amino-5-peniafiuorosulfanylbenzoic acid

F\ F

3-Pentafluorosulfanylbenzoic acid (15 g) was dissolved in fuming nitric acid (120 ml) and
stirred at RT with exclusion of moistore. Then concentrated sulfuric acid (7.5 ml} was added
and the mixture was stirred at 75°C. After stirring at 75°C for 8 h, the mixtare was left ©
stand overnight, then further sulfuric acid (1.5 ml) was added and the mixture was heated to
75°C while stirring for 8 h. After being left to stand overnight, the mixture was added to ice-
water and stirred for 2 h. Then the precipitate was filtered off with suction and dried under
high vacuum. 13.7 g of 3-pentafluorosulfanyl-5-nitrobenzoic acid were obtained.

Subsequently, the 3-pentafluorosulfanyl-3-nitrobenzoic acid (5 g} was dissolved in methanol

(300 ml), Raney nicke! (about 750 mg) was added and hydrogenation was effected under a
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trifluoroacetate o 3-Amino-1-[2-(3-tart-butyl-4- ~
methoxYy-5-motpholin-4- ~~0" 'Phen 1)-2-oxoethYI]-5-methY-7-
506.2 Y | F~F o Ex.: 005 1.38 trifluoromethyl- (met. a)
1[1,2,4]friazolo[4,3-a]pyridin-I-ium trifluoroacetate Q F\[
3-Amino-5-chloro-1-{2-[3- cl '=N Fimethylamino-5 442.0 [Ex 006 9
(pentafluorosulfanyl)phenyl]-2- 1.14 F y~0 "'~ (met. a) F

hydDRL MR, dﬂ}&l@é&i@%@@ i 9 U fluorae8@tered off and the flter
resi u'eA\ m}'/ng?r%zl ﬁ%t u-g -gyiinépanﬁyc%bﬂtrx I\irz [c%ncbnnlfza)t(ed 9179:17@1016(1 The
rem@p@ﬁwfm@f@uwgygﬁt}mq@qy[]lz_@ %ﬁ@fn%e n-heptane/EA gradient of 0-100%

witloxaethyl}-1 b, 2 firiant efd@ua] pyidibealsidm trifluoroacetate
ity RMIB ile: (Sridg-hy E%éqwrﬂT 95.3% 0 METIORY- ﬁjm%ﬁh@ﬂj”s@?ydz 59
phenyl)-2- oxoethyl] oXxy-6- 540.3 Ex.: 008 F~ 1
06.043
Methyt 3-tert-butyl-5-hydroxybenzoate
T
g
- | “on
]
3-tert-Butyl-5-hydroxybenzoic acid (07.043; 1.93 g) was dissolved in methanol (20 mt), and
thiony} chloride (0.937 mi) was slowly added dropwise while stirring. After stirring at 65°C
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 MgSO4, filtered and

concentrated by rotary evaporation. 2.19 g of the title compound were obtained.

LC-MS rt: 1.44 min [M+HT": 209.2 (met. a)

06.075

N-Methoxy-N-methyi-5-nitro-3-pentafluorosulfanylbenzamide
F 8]

Fié/F s
F/" \: N/ .
Food |
P

AN
o Yo

3-Pentafluorosulfanylbenzoic acid (5.0 g) was dissolved in fuming nitric acid (20 ml} and
stirred at RT with exclusion of moisture. Then concentrated sulfuric acid (3 ml) was added
and the mixture was stirred at 75°C. After stirring at 75°C for 5 h, further sulfuric acid (2 mi)
was added and the mixture was stirred at 75°C for a further 2 h. After being Iefi to stand
overnight, the mixture was poured onto ice-water and stirred for 2 h. Then the precipitate was

filtered off with suction and dried under high vacuum. 4.2 g of 3-pentafiuorosulfanyl-5-nitro-



10

15

20

25

ethoxycarbonyl- (met . a) ![1,2.4]triazolo[4,3-a]pyridin-l-ium
trifluoroacetate 3-Amino-I-[2-(3-tert-butyl-4- y*"N ~ Imo, J=N ~j
methoxy-5-morpholin-4-yl 525.3 Ex.: 009
phenyl)-2-oxoethyl]-7-ethoxy-6- 1 1.28 met . a) (met. FF
methylcarbamoyl j 1 [1.2,4]triazotat3-a]pyridin-I-ium 124 LC-MS rt
[M]' or Example Structure Name [min] [M+H] trifluoroacetate H,N

ben @i@%@ﬁ&%@é&t [2- @2 '900@1@'@&@)/!31&5%@ rexyPhe Mke- liquor after

tr41_6.1 1'26{ Ex.: Q10 otﬁ%ethylh[)l_, 4 trl_azot!l%[4,3- L et ‘g‘ FOn .
cxugSg IR PIBSFoSLQtkte 5 oSt 9 R bty o
pham@ﬂygyy%@ﬁpﬁg}fﬁm%@@em@zgﬂme solvent. Subsequently, 4.0 g of the
3-pipRenybiZagxoaiiaychathaxy wEr32iurtdah thiony! chloride (25 ml) while
sti 1%‘1 Zaéé%%go'glﬁrg’fﬂ%&d&%i EQW@IQHLQIJQ%J 10 h. After standing overnight at

3-Amino-I-[2-(3-tert-butyl-4- > OH Ty O (® . ,

RT, excess thionyl chloride was removed under reduced pressure, and the residue obtained
was dissolved in dichloremethane (50ml) and admixed while stirring with N.C-
dimethylhydroxylamine x HCI (1.25 g) and diethylisopropylamine (1.66 g). After stirring at
RT for 1h, the mixfure was concentrated under reduced pressure, and the residue was
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 obiained were

used directiy in the next stage. LC-MS 1t: 1.50 min [M+H]™: 337.0 (met. a)

o7
07.043
3-tert-Butyl-5-hydroxybenzoic acid

OH
HO

0

3-Bromo-5-tert-butylbenzoic acid {5 g) was dissolved in THF (180 ml), and n-butyliithium
{(18.7 mi, 2.5 M in hexane) was added dropwise under argon and at -75°C, and stirred for a
further 30 min. Then trimethy! borate (6.63 ml) was added dropwise and the mixture was
allowed to come fo BT within: 1 h. Thereafter, sodium hydroxide (0.778 g), dissolved in 2 ml
of water, and hydrogen peroxide (12.89 ml, 30 %) were added in succession. Afier stirring at
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 1 N hydrochloric acid and the EA phase was removed.
This phase was washed three times with water, dried, filtered and concentrated. The residue
was purified using silica gel (120 g cartridge, n-heptane/MtB ether gradient of 0-50% in 60
min). 1.94 g of the title compound were obtained.

LC-MS 1t 118 min [M+HT": 195.1 (met. a)
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methoxy-5-morpholin-4-yl 483.3 Ex.: 012 F
phenyl)-2-oxoethyl]-6-isopropoxy 1.35 f | F (met. a)
[1,2,4]triazolo[43-b]pyridazin-I- ium trifluoroacetate
3-Amino-I-[2-(3-tert-butyl-4- F~/IH methoxy-5-morpholin-4 455.1
Ex.: 013 ylphenyl)-2-oxoethyl]-6-ethoxy- 1.24 (met . a)
[1,2,4]triazolo[4,3-b]pyridazin-I ium trifluoroacetate F 4 ~' F

Ex éﬁmino-6-ethoxy-l-[2-(4_ >1 ~OH methoxy-3-morpholin-4-y1-5-
481.1 Ex.: 014 F O trifluoromethylphenyl) 2 1.17 émet. a)

e e n b A e e

[1. 242 B td¢t3 Bunytidermettiox yriBueroepholin-4-ylphenyl)-2- ~o
oxoethyl]-6-ethoxy-3-+5413 Ex.: 015 1.34 ethoxycarbonylamino-

(met. a) [1,2,4]triazq|o[4,3tb]pyridazintl-ium 125 ;- --- ---- LC-MS
rt [Mr or Example, Structire Na € 1] frfin] [Mﬂ:ﬂ‘ig-lzy
3-Amino-I-[2-(3-tért-butyl-4 it g "

T/
a) 3-Nitro-5-pentafluorosulfanylbenzoic acid

FoF
F—gF

HO%QI’:
6]

N=O

3-Pentafluorosulfanyibenzoic acid (5.0 g) was dissolved in fuming nitric acid (20 ml} and
stirred at RT with exclusion of meisture, Then concentrated sulfurie acid (3 ml} was added
and the mixiure was stiered at 75 °C. After stirring at 73°C for 5 h, further sulfuric acid
(1.5 ml) was added and, after stirring at 75°C for 2 h, left to stand overnight. Then the
mixture was added to ice-water and stirred for 2 h. The precipitate formed was filtered off
with suction and dried under high vacuum. 4.2 g of 3-pentafluorosulfanyl-5-nitrobenzoic acid
were obtained. A further 900 mg were obtained from the mother liquor after extracting three
times with methylene chloride, drying the combined methylene chloride phases over
magnesium sulfate and concentrating the solvent. The precipitaie was used in the next stage
without further purification.
"H NMR (400 MEz, DMSO-ds) [ppm]: 8.82 (1 H); 8.80 (1 H); 8.62 (1 H)

b) N-Methoxy-N-methyl-5-nitro-3-pentafluorosulfanylbenzamide
F o

F“é’F )
F// ! = N/ ~
F ; P ‘

L
N
o] ]

3-Nitro-5-pentafluorosulfanylbenzoic acid (4.0 g) was dissolved in thicnyl chioride (235ml)

while stirring and kept under reflux with exclusion of moisture for 10 h. After standing
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~~~ methoxy-5-morpholin-4-yl- phenyl)-2-oxoethyl]-6- 509.2 1.42
Ex.: 016 cyclopentyloxy- (met, a) [1.2,4]triazolo[4,3-b]pyridazin-I-
ium trifluoroacetate )=n 3-Amino-I-[2-(3-Yert-butyl-4-
methoxy-5-morpholin-4-yl- ~ Ex.: 017 phenyl)-2-oxoethyl]-6- 1.36
495.2 (met. a) cyclobutoxy-[1,244Yriazolo[4,3 bbjpy idazin-I-ium
trifluoroacetate N~ 13-Amino-| [2 (3-tert-butyl-4 ~~

ovemgﬁbo‘%%e?s% Q:M!)Ai'é/ lvﬁ)s( Ieg;&eﬁ%ér reduced pressure at RT, and the
yl)-2-oxoethyl]-6 henOX)ﬁ?l 34 (met. a

renfing Ao STBYB M PR g dmixed it NO-
dimBthHmiros6 Lpaing Vikeroehlokide3( 5 o), anf=fethfijsopropylamine (1.66 g) while

stirfEf-Rety l:dnmethoxy t&-MerpRAlik @R 1wds Eonéddded under reduced pressure,
anc'ld%i!2 Sjlt%‘:]gzt&(,)a]so jfsssg?xffj%yll e%hgl ée@t?e aml waﬁheé 5 times with water. The organic

yridazin-I ~- ium trifluoroacetate -~1 tt~~
phamw/wﬁeﬁ Hpd (‘Ea%‘FFIB‘EitﬁP]ﬁ“T@ EEFROXSPS - FARATBRF- 4o Tesulting erude

product (4.2 g) was used directly in the next stage.
LC-MS rt: 1.50 min IM+H]": 337.0

) 3-Amino-N-methoxy-N-methyi-5-pentaftuorosulfanylbenzamide
F ]
’;’F fé ! ;\E: -0~
NH,
N-Methoxy-N-methyl-5-nitro-3-pentafluorosulfanylbenzamide (42 g) was dissolved in
methanol (120 ml), and Raney nickel (approx. 700 mg} was added. With a hydrogen balicon
attached, hydrogenation was effected on a magnetic stirrer. After 5 h, the catalyst was filtered
off and washed with methanol. The filtrate was concentrased 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 extracts were dried over magnesium

sulfate, filtered and concentrated. 1.73 g of the desired compound were obtained.
LC-MS 1t: 1.27 min [M+H]": 307.0

d) 3-Acetylamino-N-methoxy-N-methyi-3-(pentafluorosulfanyl)benzamide

. F 0

Fol-F i °

F/;’S\;./‘\\\/\N’ ~
L |

W N YO
3-Amino-N-methoxy-N-methyl-5-pentafluorosulfanylbenzamide (1.2 g} was dissolved in

methylene chioride (15 mi), and triethylamine (0.7 ml) followed by acetic anhydride

(1.75 ml) were added while stirring with exclusion of moisture. After stirring at RT for 3 h,
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5111 Ex.: 020t ~[ 1 ylphenyl}2-oxoethyl]-6-(1-ethyl- 1.46 (met a)
propoxy)-[1,2,4]tria olo[4,3 _ _.. o b]pYridazin-l-ium trifluoroacetate
0 3-Amino-I-[2-(3-tert-butyl-4- | nom- ,~ - methoxy 5-morpholin-4
523.2 F p~Q g ylphenyl) 2-oxoethyl]-6- 1.44 Ex.: 021 ~-~ (met. a)
0~ cyclohexyfoxy-[1,2,4]friazololg b]pyridazin-I-ium
trifluoroacetate 126 LC-MS rt [_M] or Example Structure Name "

Watgmgﬂli[lyﬁulf&lec@ éﬁﬂ&oﬂlh?oé&@ﬁo%g [sé‘lu’bfox? ngre added, the phases were
meth ox% -5-morpholin- henyl)-2-oxoethyl]-6-(2,2,2- 523.2

sepaégzed@? 1jh¢ rpﬁ_hg@tf gﬂﬁﬁﬂi %é?%ﬁﬂa%{ 5&} titnes more with water, dried
ovef knRgddsiimz oltfptk Flpyriddzinsenmnetriffbo rosditateed R 1.3 g) was used
the ReARIBOsEdSul BfRr-RitiAio@ methoxy-5-morpholin-4-yl- 7 or

g %ﬂﬁy{ 53;9%0ethyl]- (?%ﬁi% 4435 1Ex.:023ciao

cyclopropy methoxy [1,2,4]triazolo[4,3-b]pyridazin-I-

) N-[3-Acetyl-5-(pentafluorosulfanyl)phenyljacetamide

e F

\é/
-7 s
FE

=
H/”\fc‘

3-Acetylamino-N-methoxy-N-methyl-3-(pentafluorosuifanyl)benzamide {12 g} was
dissolved in absolute THF (30 ml) and stirred at 0°C with lithium hexamethyldisilazide
(721 ul; density: 0.8 @l 23% in tert-butyl methyl ether) for 30 min. At 0°C,
methyimagnesium bromide (2.87 ml, 3 M in diethyl ether) was then added dropwise while
stirring. After stirring at RT for 2.5 h. further methylmagnesium bromide (I ml, 3 M in
diethy! ether) was added and the mixture was stirred again for 2.5 h. For workup, 1 N
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 aceiate phases were dried over sodium sulfate, filtered and
concentrated. The crude product (1.03 g) was combined with a crude product prepared in the
same way (75 mg) and purified using silica gel with dichloromethane-methanol as the einent.

860 mg of the desired compound were obtained. LC-MS rt: 1.34 min [M+H]": 304.0

f) N-[3-(2-Bromoacetyl)-3-(pentaflucrosulfanyljphenyl jacetamide
F F C%

Fol

N-[3-Acetyi-5-(pentaflucrosulfanyl)phenyljacetamide (859 mg) was dissolved in a mixture of
methanol (10 ml) and THF (10 ml) and phenyltrimethylammoniom tribromide (1.063 g) was
added in portions while stirring. After stirring at RT for 2 h, the mixiure was heated to 40°C
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ium chloride hydrochloride__ F ~- 3-Acetylamino-I-[2-(3-tert-butyl
~g-"y$: 8 i 4-methoxy-5-morpholin-4-yl- 511.4 EXx.: 024 u9 |
phenyl)-2-oxoethyl]-6-ethoxy- 1.27
[1,2,4]triazolo[4,3-b]pyridazin-I- (met. a) into, n~ F "6=F
3-Amino-6-(I-ethylpropoxy)-1 ~ {&¢3-methylamino-5- 495.1 EXx.:
025 4 I'" (pentafluorosulfanyl)phenyl]-2- 1.32 F~~0 (met. a)
for QmﬁIé}N g}gll&ﬁél}agﬁ 1,' ca{téh éfcgmﬂaﬁénﬁ%%ééa;m &@aﬁlﬁ@éeﬁgmunh the
>=N o F 3-Amino-6-(1-ethylpropgxy)-I- NY" 'F {2-[3-methoxy-5 p~
oo B AT TR S, 2 SRR T She vl dred
ovepxokthyipifaie AlviazolbppBetmist. detipydcepdve Jgppurified using silica
gel mm%@w&éﬁﬁh&&ﬂhmg&imarﬁ@ﬁf ity bdred compound were obtained.
[ (%g_(){rg%thxlphenyl 29190 Egy] 454.3 Ex.: 027
L z{ﬂgl-'ethylglrlopoxy)- 3.9&%( me(é. b) 1
[1,2,4]triazolo[4,3-b]pyridazin-1 ium chloride i 127 LC-MS rt [M4+
g} or EXample StuctuielNabiefintMidni3®e as the hydrobromide and

6-chlore-[1,2,4]triazolo[4,3-blpyridazin-3-ylamine

HBT NH, NH,
ci N /< of N /<
ZUINTR TN
e i
= \N \\\‘-,/Q‘RN/

{6-Chloropyridazin-3-yDhydrazine (1 g) was dissoived in a mixture of ethanol (22.5 ml) and
water {9 mi) at RT while siirring. Thereafter, cyanogen bromide (2.8 mi, 5 M in acetonitrile)
was added dropwise while stirring. After stirring for 6 h 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 rt: ¢.24 min [M+H7": 170.1

Further product was obtamed in the form of the free base, by basifying the mother liguor with
saturated potassium carbonate solution. The precipitate formed was filtered off with suction
angd dried {326 mg).

LC-MS rt: 0.24 min IM+H]™: 170.1

h) 6-Ethoxy-[1,2,4Wriazolo]4.3-b]pyridazin-3-ylamine

NH,
O N
T \!// N 2
NN Sz,

6-Chioro-[1,2.4]triazolo[4,3-blpyridazin-3-ylamine (1.1 g) was taken up in 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, drving of the combined organic phases over sodium sulfate, filtration
and concentration afforded a further 228 mg of product in total. The resulting free base (616
mg} was dissolved in absclute ethanol (40 ml) and admixed with solid sodium ethoxide (990

mg) in portions. Afier stirring at 55°C for 2 h, water was added and the agueous phase was
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3-Amino-1-[2-(3-tert-butyl-5 i Y or ~4 cyclopropylmethoxymethyl
Ex.:028 phenyl)-2-oxoethyl]-6-(I- 1.51 11 480.1 (met. a) V
ethylpropoxy)-[12,4]triazolo[4,3 j b] ridazin-l-ium chloride { u" E
3-Amino-I-[2-(3-tert-butyl-4,5- diethoxyphenyl)-2-oxoethyl]-6-(1-
1.58 484.1 Ex.: 029 0~J b- - ethglpropoxy)-[1,2,4]triazolo[4,3-
(met. a) b]pyridazin-1-ium chloride 3-Amino-I-[2-(3-tert-butyl-4,5-

extracted t tbpé§ &XQA%EQQM%B%W eqy Ic)ogibzlr{e@ E()éacg?’\geéaééé over sodium
oxoethyl]-6-( Iethylprg) -1.64 (met. a) Z,

Slgt A B A . ST gt were obiined
3- At [ 2-§3aémt-butyl-BV=HIN 180ropoxymethylphenyl)-2 468.2
Ex.: 031 1 oxoethyl]-6-(1-ethylpropoxy)- 0.94 (met. b) 1

o L i :%Jg_gzol %?mert%yg %hﬂo'ré‘éu SHRHIR 1M osoetyt-3-amino-6-cthoxy-

[L2 4]tr1azolo[4 3- b]pyrmazmu ~mm trifluoroacetate
6-Ethoxy-{1,2.4]triazolo|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. After stirring at
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 compound sought eluting before
the 2-substituted compound. The clean, product-containing fractions were combined, freed of
the acetonitrile 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
acetonitrile 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.

LC-MSrt: 1.10 min [M+H]": 481.0

Example 4
3-Amino-1-[2-(3-tert-butyl-4-methoxy-5-morpholin-4-ylphenyl)-2-oxoethyl}-6-
wrifluoromethyl-{ 1,2, 4 }triazolo[4,3-ajpyridin- 1-ium trifluoroacetate

Hg\
J=N 9 o
FT f N\?g{ g S ﬁ\/)
F o 7 o
F>)\O A<

6-Trifluoromethyl-{1,2,4}triazoto[4,3-a}pyridin-3-ylamine hydrobromide (W1.301; 309 mg)
was dissolved in a little water, alkalized with saturated potassium carbonate solution and

extracted three times with EA. The combined EA phases were dried over magnesium sulfate,
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N " ,% ethoxyphenyl)-2-oxoethyl]-6-(1- 440.2 Ex.: 032 0.92
ethylpropoxy)-[1,2,4]triazolo(4,3- (meC b) cfo b]pyridazin-I-ium
chloride o 3 Amino-6-(1-ethylpropoxy)-1-[2 1(3-methoxy-5- 1
438.1 Ex.: 033 trifluoromethylphenyl)-2- 1.31 F > I (met. a)
oxoethyl]-[1,2,4)triazolo[4,3- Ib iggzin-I-ium trifluoroacetate ™ r" 0
3-Amino-I-[2-(3-tert-butyl-5 -" methoxyphenyl)-2 oxoethyl]-6-(1-

ﬁlte%% gﬁc&%%ehoﬂ’} ﬁwéﬁmﬁg@Qé%%@%ﬂ@é@l&@c@v&%(ﬁ%&vea n
ridazin-1-ium chloride 128 . | C- M

Exa
DMgtﬁaé‘fﬁ/ SRS ST [WH—W“hm ISAMTE ?'[“fy\({l 3[%%? é(u?z?gﬁ ethoxy-3-
moghelopropiimeritopphéRiN02:- 45618 HigsoD3S tixdethyf]BYD gvas added
s}o\hylmnm&wm Q- 25umred. PR Vil: [lh 2] triazelo[d Sxbipysidazinstibidgently,

it WE§ 61§6§ a:% 4%";@ qgr IZ[I% 'Ei’?:(’i ta% I‘(}Ob(ljl%k @ﬁcﬂéﬂt{ﬂéyémﬂ?%w&?%m the

oxoeth 1 6-1-eth 1 ro oxY ~~Cro
r651fl:116 was purified by means of preparative HPLC The fracnons comprlsmg the dc:51red

product were combined, freed of the ACN and freeze-dried. 90 mg of the title compound
were obtained.

LC-MS rt: 1.34 min [M+H]": 492.1

Further examples are detailed in the table below. They were carried out by couplings, carried
out analogously to example 1i} or example 4, of triazolopyridazinenes or -pyridines of the
"W1." or "W2." type with the appropriate acetophenone derivatives of the "01." type. The
2-alkylation product, which occurs with the same mass in the mass spectrum and is obtained
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 etuted thereafter. Should a further separation using silica gel have been
necessary (see example 1i), the sequence of elution was reversed using the DCM/methanol

eluent mixture, The 2-alkylation product eluted first, the 1-alkylation product second.

LO-MSrt | MY or
Exampie Structure Name ] IMEHH]
min
V"‘ /\ 3-Amino-1-[2-(3,5-di-tert-butyl-4-
Mg - -
Ex. . \/\ g Ohif‘ o hydroxyphenyl)-2-oxoethyl]-6- 2446 1
5 o trifluoromethyi- 1.38
002 P g - {met . a)
P [1,2,4)triazolo[4,3-a]pyridin-1-inm
triflucroacetate ‘
en . |3-Amino-1-[2-(3,5-di-tert-butyl-4-
NN 7
0 T~V | hydroxyphenyly-2-oxoethyi]- 3812
Ex.: 003 ,>/L\O_ RN . T 1.23
Fol :/\ 11,2, 4)triazolol4,3-ajpyridin-1-ium (met . )
‘ trifluoroacetate




(met. b) [1,2,4]triazolo[4,3-b]pyridazin-l ium chloride

3-Amino-1-[2-(3- ~ , benzyloxymethyl-5-tert- I-T ~ ~ 516.3 EX.:

037 butylphenyl)-2-oxoethyl]-6-(1- 0.97 U (j
ethylpropoxy)-[1,2,4]triazolo[4,3- (met. b) ~ b]pyridazin- | -ium
chloride 3-Amino-I-[2-(3- cyclohexylmeYhoxy-4,5-
dimethoxyphenyl)-2-oxoethyl] -6-1.49512.5 Ex.: 038

(1= ﬁ.lyipIUpUX.y)- (met.a) 1,2, 4jtriazotof4;3- b]pyno'a%,mxyli i M or
exapplaride 3-Aming:6-butoxy-I-[2-(3-tertum.mN 426.3 WY 5 o
butyl-5-methoxymethylphenyl)-2- 1.31 Ex.. 039...~ [min] [M-+H]
oxoethyl]-[1:2 4}triazolof4,3-Anivet!-&) Ciyricidzin-I-ium chloridf
F~N ¥% l@“.[\’s’l*ﬁkmtrfozr [RuéBokior@edpphotind-l
methoXyphem 1)-2:0x8eth AQdedn 0401 p 1.25fetc| 4921
. bRl Ip1.25f
Ex-e‘i?‘fylpropoe?y/)\fl 2 ﬁ]trlaqugﬂf}}rg\&“(mt. a) b]pyridazin-1-Aim (met . a)
chloride [1.2.4]triazolo[4.3-a]pyridin-1-ium
trifluorcacetate
" s ~ 3-Amino-1-[2-(3-tert-butyl-4-
\,/ %N\/\/\/”\/ methoxy-5-morpholin-4-
S \/\ P ¢
/ - | yiphenyl}-2-oxoethyl}-5-methyl-7- 506.2
Ex. 005 | F 5% P XlLO y.p ¥h v Y 1.38
F trifluoromethyl- {met . a)
1,2, 4}triazolo{4,3-a}pyridin-1-ium
triflucroacstate
i “’“;,:,f. o il 3-Amino-5-chloro-1-{2-{3-
\,/N\f‘“v’\//\/ ¢ | methylamino-5-
G 4429
Ex.: 006 o {pentafluorosulfanyl)phenyl}-2- 1.14 ——
#1° T oxoethyl}-[1,2 4]triazolo[4,3- '
alpyridin-1-ium frifluoroacetate
1 AN 3-Amino-7T-ethoxy-6-
P v, TIF
P | |/\ ethoxycarbonyi-1-{2-[3-
e
e methylamino-5- 524.2
Ex.: 007 F}r)\o" ° 1.30
e (pentafluorosulfanylyphenyl}-2- (met . a)
oxoethyi}-[1.2.4]triazolof4,3-
a|pyridin-1-tum trifluorcacetate
Py {‘“ " 3-Amino-1-[2-(3-tert-butyl-4-
g /ﬂ\/j :\ methoxy-5-motpholin-4-yi-
e I 7T 7 UL | phenyl)-2-oxoethyl]-T-othoxy-6- | 5403
Ex.: 008 P 136
" ethoxycarbonyi- (met . a)
[1,2.4)triazolo[4,3-a]pyridin-1-ium
trifluoroacetate |
i feo ~Amino-1-[2-(3~tert-butyl-4-
\ﬂ)\ﬁ\'f':\\rn )\Yo\ BAmmoF[ ( e. ugy
P S methoxy-3-morpholin-4-yl-
T henyl)-2-oxoethyl]-7-ethoxy-6 128 3233
Bx.: 009 F){'U\a' “ ._o |phenyl)-2-oxoethyl]-7-cthoxy-6- . (et . a)
Fe methylcarbamoyl-
[1,2,4Yriazolo]4,3-alpyridin-1-iom |




3-Amino-1-[2-(8-tert-butyl-4- F~ nmethyl-3,4-dihydro-2H- 467.3
Ex.: 041 benzo[1,4]oxazin-6-yl)-2- 1.41 (met. a)
oxoethyl]-6-(1-ethylpropoxy) [1,2,4]triazolo[4,3-b ridazin-1 129 1 -
LC-MS rt [M] or Example Structure | Name [min] [M+H]" ium
trifluoroacetate oN 3-Amino-I-[24&tertbutyl-4 F methoxy

5-morpholin-4- 496.4 Ex.: 042 ylphenyl)-2-oxoethyl]-6- 1.42 F F

diethytamino-{1,2;4{triazofof4;3=-(met. a) b} tdazim-fzium .
; ; A LC-MS rt [M] or
Bxay};ﬂ'oroacetgg;gmg-Am|no-1-[2-(3-tert3tady,gyl-4 y-( . .
haxy-5-marphalin-4- y1phenyl)-2-oxoethyl]l-6-piperidil 1, 35MH
5083 Ex.: 043 .~~oti F, 9| (nfiedroacetdee F ~" J I-yl-[1,2 4]triazolo[4,3 0
I'b Pdazin-l-ium trifluoroacetate 3-Amino-I-[2-(3-
eyclohexylmethoxy-5- a 4963 Ex.: 044
ethoxyphenyl)-2-oxoethyl]-6-(I- 1.00 /~[J ethylpropoxy)-[ 1,
2 4ftriazotqld;3=-tmet1)—6ridazin=t<ium-chioride
N 3-Amino-6-chioro-1-{2-(3,5-di-
1 N”N\?N\_é‘o
pigs ) tert-butyl-4-hydroxyphenyl)-2- 416.1
Ex.: 010 o 5 T . 1.26
i \}m.\ \ oxoethyl}-[1,2,4]riazolo[4,3~ (met . a)
>: CoT b]pyridazin-i-ium frifluoroacetate
"o 3- Amino-1-[243-tert-butyl-4~
S #NJ}’I”Q“_J{’ - methoxy-5-morpholin-4- 1692
Rx.: 011 a )_“ o | yiphenyl}-Z-oxoethyl}-6-ethoxy- 1.32
VAR o ) o {met . a)
L ° [1,2,4kriazoto[4,3-blpyridazin-1-
ium chioride
T 3-Amine-1-{2-(3-tert-butyl-d-
T e 2 | methoxy-5-morpholin-d-yl
F RIS J TR _deyia
0(\:: A s | methoxy-5-morpholin . Y 2833
Ex.: 012 N p/\ - F7e” | phenyl}-2-oxoethyl]-6-isopropoxy- 1.35
N o {met . a}
# [1.2,4}triazolo[4.3-blpyridazin-1-
jum triflucroacetaie
‘., i, - 3-Amino-1-{2-(3-tert-butyl-4-
G | !
’ e A s A | methoxy-5-morpholin-4-
P o I 455.1
Ex. 013 N S ylphenyi)-2-oxoethyl}-6-methoxy- 1.24
I (met . a)
" [1,2,4]triazolal4,3-bipyridazin-1-
ium frifluoroacetate
L Mew o . |3-Amino-6-ethoxy-1-[2-(4-
F e S /EL*;F methoxy-3-morpholin-4-yi-5- 4811
Ex.: 014 Forg . |irifluoromethyliphenyl}-2- 1.17
e } (met . a}
o oxoethyl]-{1,2 4}triazolo[4,3~
bipvridazin-1-ium triftuoroacetate
s 1-[2(3-tert-butyi-4-methoxy-5-
T . .
0{2,%&»} A morpholin-4-ylphenyl}-2-
) oxoethyl]-6-ethoxy-3- 541.3
Ex.; 015 P . 1.34
Lo ethoxycarbonylamino- (met . a)
[L,2,4}riazolo[4.3-b]pyridazin-1-
ium




N t=ry ¢ 3-Amino-I-[2-(3-bromo-5- N
methoxyphenyl)-2-oxoethyl]-6-(1- 448.1 Ex.: 0450.82 ¢
ethylpropoxy)-[1,2,4]triazoio[4,3- (met. b) b]pyridazin-i-ium
chloride HIM ¢ YN a 13-Amino-6{1-ethylpropoxy}1-[2 i
(3-isopropyl-5-methoxyphenyl}-22412.5 Ex.: 046 0.86
oxoethyl]-[1,2,4]tdazolo[4,3- (met. b) b]pyridazin-I-ium chloride

>=ry-3=Amino-I-[2=(3- ~~tyelohexytimethoxy-54822 E&(Mgfﬂ -
exgthoxyphegyl)s2-oxoethyl]-6-(1- 0.98met, b) M| IV e
eth\llnrnnnxvg [1.2 4ltriazglo[4,3- blpyridazin-l-ium chlofBal 130 [MH]
LCMS st [Mf-or F Examplessuctire-Mamme!i+ [min] [M+H]
3-Ammo- 1*‘{&[3}({3*3« dimethytbutexyhfiethoxyphenyl] 484.4
Ex.:;|048 r xoethyi} 6-(I-gthylpropay)r-4.54 (met.|a) 509.2
Exf4l i i ; 1.42
~[419|4]triaz0lo[4,3- b;[pyrldc@ygrcjpgdm_egp_lorlde (met . a)
[1,2,4]triazolof4,3-blpyridazin-§-
ium trifluoroacetate
P 3 Amino-1-[2-{3-tert-butyl-4-
,0"5\/; Wﬂ\ methoxy-5-morpholin-4-yl-
N\ a i [ 48572
Ex.: 017 R S g phenyi}-2-oxoethyl}-6- 136 (met . 2
[ T met . a
T [ cyclobutoxy-[1,2,4]triazolo|4.3-
bipyridazin-1-ium trifluoroacetate
e /\ | 3Amino LR ertbuty4-
B P WP methoxy-5-morpholin-4-yl- 5173
- RGN 7.
Ex.: 018 b o YW phenyl}-2-oxoethyl}-6-phenoxy- 1.34
Fatng iy ) L {met . a)
L - [1.2.4)triazolo[4,3-b]pyridazin-1-
ium trifluoroacetate
3-Amino-6-benzyloxy-1-{2-(3-
) y tert-butyl-4-methoxy-5-morpholin-
{_ L g 5312
Ex.: 019 =i fod 4.ylphenyl)-2-oxoethyl}- 1.39 (cact. a)
e A met . a
T e [1.2.8riazolof4,3-b]pyridazin-1-
ium triflucroacetate
g ey 3-Amino-1-[2<3-tert-butyl-4-
IR e |
FN= - | methoxy-3-morpholin-4-
T 5112
Ex.: 020 ! 3 L viphenyl}-2-oxoethyl]-6-(1 -ethyl- 1.46
Po om0 {met. a}
ik g propoxy)-1.2,4]triazolo[4,3-
blpyridazin-1-ium trifluoroacetate
§ e 3-Ammino-1-[2-(3-tert-butyl-4-
e R i .
Come Jr~r | methoxy-5-morpholin-4- 332
Ex.:021 {4 ™% |viphenyl}-2-oxoethyl]-6- 144 { t")
I T met. a
F>\ o’ cyclohexyloxy-[1,2.4]triazolo[ 4,3~
bipyridazin-1-ium trifluoroacstate }




3-Amino-142-(8-Yert-buYy]-4- methylS,4-dihydro-2H- " a N
benzo[1,4]oxazin-6-yl)-2- 1.22 424.2 EXx.: 049 oxoethyl]-6-ethoxy-
(met. a) [l,2,4]triazolo[4,3-a]pyndin-l-ium trifluoroacetate -
3-Amino-6-diethylamino-I-{2-[3 F methoxy-5-(pentafluorosulanyl)-
481.1 Ex.: 050 F > phenyl' j-2-gygeYhyi}- 1.27 [ (met. cHr ['0

1[1 2 4]triam|o[4 3- b]pyridazin -I- a) 1 ium trifluoroacetate Hy 1

3-Amino==[2=(3=Yert=butytr4=methoxy-5-morpholin=

f==~TF
M} or
Exa)ggdenyl) 2-gupalhyll-6- 510.2 j Ex.: Q&L 1.22 FF moridffiryiM
(met. a)_[1 2 4ltriazalo[4,3-b]pyridazin-l ium trifluoroace i H NMHT
LN 9 3- Amlng-le-[z (5- hronlwﬁm};w@@kﬂmﬁiﬂ%@(yphenyl)-z
oxoethyl]- -6C.6 WI EX meR52-6-mofdirathylpropoxy)- 1.32 (met,
a) [1, 2, aﬁrlazolom blpyplaginrbocdtimeplonde N ~-1, R | 5232
Ex1@2Aminotl-[2:(3z chIoro 4.5 Simstboxyphenyl)-2- xoetbyl]-6- (mmet. 8)
11,2, 4]triazolo[4,3-b]pyridazin-1-
fum trifiuoroacetate
" 3-Amino-1-[2-(3-tert-butyl-4-
N N |
P’E;\//’ \)JW methoxy-5-morpholin-4-yi-
v o i phenyly-2-oxoethyl}-6- 495.1
Ex.: 023 om [ 7 1.35
o cyclopropyimethoxy- (met. )
[1,2.4)triazolo[4,3-b]pyridazin-1-
ium chloride hydrochioride
3 3-Acetylamino-1-[2-(3-tert-butyl-
, ':};E\j\r\b iy 4-methoxy-5-morpholin-4-yl- 5114
Ex.: 024 Sty phenyl)-2-oxoethyl}-6-ethoxy- 1.27
sl ! {met. a}
LJ  [1,2,4]triazoto[4,3-b]pyridazin-1-
iam
N e | 3-Amino-6-( 1 -ethylpropoxy)-1-
: e ¥ .
:\yL\GHO /\;( ; <:2 {2-13-methylamino-5- | 1951
Ex.: 025 P ¢ " | (pentafluorosulfanyl}phenyl}-2- 132
T P {met. a)
‘ ¢ oxoethyl}-[1,2,4]ttazolof4,3-
bipyridazig-1-ium frifluoroacetate
HXN}:* 5 ¢, i3-Amino-6-(l-ethylpropoxy)-1-
e “TF | {2-[3-methoxy-5-
Qz&? G\JKQ/F oo ze Oxyif lyphenyl}-2 1.35 0ot
XL : { i .
Ex.: (26 /\f : >/u\o P (pentafivorosulfanylyphenyl; (met, a)
bR oxoethyl}-[1,2 4}triazoio[4,3-
blpyridazin-1-ium trifluoroacetate
HZN\ _ . 1 . -
Py g 7 3-Amino-1-[2-{3-tert-butyi-5 |
O/J\N’“\?N\/\T/\\\/’\\ ethoxymethylphenyi}-2-oxoethyl}- | 4543
Ex:027 | N T ~# | 6(1-ethylpropoxy)- 0.91 '
* TN o i ¢ }.Ip poxy) o (met. b)
o7 11,2, 4]triazolo[4,3-b]pyridazin- -
ium chloride




I NIN~" ~/cl 434.1 Ex..053l e c¢ (1-ethylpropoxy)- 1.29 (met a)
[1,2,4]triazolo[4,3-b]pyridazin-l rum chloride F 131 LC-MS rt [M] or
Example Structure Name + [min] [M+H]
3-Amino-I-{2-[3-tert-butyl-5-(2 N ti Nom" methoxyethoxy)phenyl]-2
470.3 Ex.: 054 P~J bm oxoethyhs6-(1-etbylpropoxy)- 1.40 ¢ (met.
a) [1,2,4'Ttriazolo[4,3-b]pyridazin-I- ium chloride HN1="1. 4

3= /—‘\mil|U-i-[2-(3-tclt-butyi-_-1 methoxyphenyt)-2- oxoemyNJ 6-(2- -
Exagple o' 4147 EX.., 055 methoxyethoxy)«Q.78 (met. b) [M] o
[1,2]4]triazolal4,3-b]pyridazin-1 iuA chloride J7- {min] (M~+H]
3-Amino--2~@-tert- bg\yl-ﬁ—mem@xyfmadxhsjpﬁahényl) 2- | Ex.: 056 j~
oxoethyl]-6-(2" methoxyethevyiprdnlAa8gmet. a) .
ex[ 12 4ltriazolo[4,3-b]pyridaginabivm chigride - ST e
met. a
3-Amino-1- [2 (3 -tert- bu@'ll %ﬂ'iylpropoxy)—[1_,2,4]triaz.olo[4,3m
bipyridazin-i-ium chloride
AN  13-Amino-1-[2-(3-teri-butyl4,5-
/“\//‘\/\/\}/\ diethoxyphenyl)-2-oxoethyl}-6-(1 484.1
. iethoxyphenyl}-2-oxoethy!}-6-(1- .
Ex:020| oo e YPRey o 1.58
,/;\, o o-. - | ethylpropoxy)-[1,2,4}triazolo[4,3- (met. a}
b bipyridazin-1-ium chloride
3-Amino-1-[2-(3-tert-butyi-4,5-
’K VN\AM\ bis-cvclopropylmethoxyphenyl)-2-
~ L 536.5
Ex.: 030 . b oxoethyli-6-(1-ethylpropoxy)- 1.64
c \, N (ﬁ’let. a)
4 [1,2.4}riazolo[4,3-bipyridazin-1-
ium chloride
o 3-Amino-1-[2-{3-tert-butyl-5-
. {E‘\/Nvf‘\)\/\\/\ propoxymethylphenyl}-2- 4682
Bxo031] g \% oxoethyl]-6-(L-ethylpropoxy)- 0.94 (met. b)
- - met.
o7 1,2, 4)riazolo[4,3-blpyridazin-1-
im chioride
*‘?N‘/HN 3-Amino-1-[2-(3-tert-butyl-5-
o f?’ \KN /J\(\/\ ethoxyphenyl}-2-oxoethyl]-6-(1- 0.9 440.2
Ex.: 032 s B . :
* o e o \”_/ ethylpropoxy)-{1,2,4}triazolo{4,3~ (met, b)
O . .
b]pyridazin-1-ium chioride
) >) f:"“ ] 3~Amino-6-(1-ethylpropoxy)-1-{2-
el .UJ' );’“\/“\/\>\ (3-methoxy-5- 381
Ex.: 033 ,-’/F\\» 8 i E triffuoromethyiphenyl)-2- 1.31 ‘
A (met. 2)
i} oxoethyl]-[1,2 4ltriazoiof4,3-
bipyridazin-i-ium trifluoroacetate
S N 3-Amino- {-[2-(3-teri-butyl-5-
Y T
- Sy methoxyphenyl)-2-oxoethyl]-6-(1- 4262
Ex. 034 P J » YPREn, ‘ yire< 0.89
A a I ethylpropoxy)-[1,2,4]triazoiol4,3- (met. b)
.

bipyridazin-i-ium chloride




YN methoxy-5-morpholin-4 o ~ 0 459.2 Ex.: 057 F
ylphenyl)-2-oxoethyl]-6-chloro- 1.45 met. a)

[1.,2,4]triazolo[4,3-b]pyridazin-I- ( ium trifluoroacetate
3-Amino-6-(1-ethylpropoxy)-I- ~J {2-[3-morpholin-4-y1-5- 551.2
Ex.: 058 (pentafluorosulfanyl)phenyl]-2- 1.33 (met. a) F ~0J
oxoethyl}-[1,2,4]triazolo[4,3 b]pyridazin-I-ium trifluoroacetate T-

AN

_0-~N

NN r3=Amino=6-ethyl=1=12-{3 o0 ethoxy-5438.0 X(j Ol"_S:og T
sxRgDtafluorosylfapyl)pbenyll-2- 1.16 Fylgx FsF (met g s Ml
exocthyl}-[1,2,4]kiazola[4,3 b yridazin-l-ium trifluor cépiph N [MHH]
N)=y i 3- Ampo - -[2-(3- tert-hﬂtﬁhﬂﬁﬂh@x%ﬁylﬂorph olin-4 453.3
Ex.:;|060 0/0'g %ﬁ;ﬁ\o Neiopipbeny2roxaethyl]-6-ethyl- (met.,
wcBk -0 1112 Afazololh bl 42 LCMSIM] o'
Example Structure Naime 1[@3 oM. b%mdtﬂflllqoroacetate '
3-Amino-6-chloro-7- | diethylcal EQ[aJnoyl [-{"2-[3-
HN
,r-w ; | 3-Amino-1-[2-(3-tert-butyl-5-
) 5;—- \/N\/\/\\/\ cyclobutyimethoxypheiyi)-2- 1802
Ex.: 036 \\/'\/ . \://'\/ oxoethyl]-6-(1-ethylpropoxy)- 0.99 (st b)
| [1,2.4]triazolo[4,3-b]pyridazin-1-
iun chioride
ey ; 3-Amino-1-12-(3-
A Sert
e Kf benzyioxymethyl-5-teri 5163
Ex.: 037 s o S - butyiphenyl)-2-oxoethyl]-6-(1- 0.97 (tget. b)
~ | ethylpropoxy}-{ 1,2,4]}triazolof4.3-
bipyridazin-i-ium chloride
T 3-Amino-1-[2-(3~
,r’i ( - \/\il/c cyclohexylmethoxy-4,5-
S e o dimethoxyphenyl)-2-oxoethyl]-6- 512.5
Ex.: 038 o 1.49
LA {1-ethylpropoxy)- {met. a)
[1,2,4)triazolo[4,3-b]pyridazin-1-
ium chloride
H,N .
Ve 8 3-Amino-6-butoxy-1-[2-(3-tert
ngf{%” \
T L butyl-5-methoxymethylphenyt)-2- . 426.3
Ex.: 039 o j , X 131
A o q oxoethyl]-{1,2 4lriazolo[4.5- {met. a)
~ ' b]pyridazin-1-ium chloride
w8 o |3-Amino-1-[2-(-chioro-5-
";’NY”“/\(J methoxyphenyl)-2-oxoethyl]-6-(1- 404.2
Ex.: 040 0" N 7 . . 1.25
/’\ o o ethylpropoxy)-[1,2,4 |mriazoloi4,3- (met. a)
b bipyridazin-1-ium chloride
] = = o 3-Amino-1-{2-(8-tert-butyl-4~
Fo o . —N
F>rl o N \/N\/\/\/ methyl-3,4-divydro-2H-
,{ \/J 4673
Ex.: 041 / j Ny benzoi 1,4joxazin-6-yh)-2- 141 (et )
; oxoethyl]-6-( 1-ethyipropoxy)- '
{[1,2, 4}triazolof4,3-bipyridazin-1-




F methoxy-5-(pentafluoro

sulfanyl -

1.46 543.1 Ex.: 061 F

phenyl]-2-oxoethyl}- (met- a) [1,2,4]triazolo[4,3-b]pyridazin-I- ium
trifluoroacetate ,~rv ~------- ~ 3-Amino-Il-[2-(3-fert-butyl-4
methoxy-5-morpholin-4 ~N~ Fo~F
ylphenyl)-2-oxoethyl]-6-chloro-74&H8.3 1.55 Ex.: 062
diethylcarbamoyl- (met. a) [1,2,4]triazolo[4,3-b]pyridazin-I- ium

trifftyoroacetate-3-Ammo-=7=dtethylcarbamoyl-6-=~5;ethoxv 1 .
. LC-MS rt [MT or
Exaggpﬂ; methoxy;5.& 553.2 Ex.: 063 ~mgR.F. 1 . N
(pentafluorosulfanyl)phenyl]-2- 1.24 (met.a) EF [min] [M-+H]
oxoethyl}-[1,2,41triazolo[4 jgbliricazimel-ium trifluoroacetate
3-Amino-I-[2-(3-tart-butyl-4- rv methoxy-5-morpholin-4- “r" 530.2
Ex.: 064 IC FCo c ] ylphenyl)-2-oxoethyl]-6-ehloro-7+ 1.37 F
diet1ylamino-[1,2,4]triazolo[4 3- (met. a) b] ridazin 1-ium
triftioroacetate-3=Amino-6chioro=7=—=~==F "'_4"
diethjdalmmqv-r“ Y2 [3- r@etﬁcﬁ&?r@ S ay ==
(per tafluordsulfanyl)@nen yledos - Sgeisiy-4- 496.4
Ex.: 042 i>/ g A viphenyl)-2-oxoethyl}-6- 1.42 (met.
F e diethylamino-{1,2,4]triazolo[4,3-
blpyridazin-1-ium trifluoroacetate
B S 3-Amino-1-{2-(3-tert-butyi-4-
vt b i
Mt T \/L“/\f\ methoxy-5-morpholin-4- 5083
A AN S . } .
Ex.: 043 : j\ g yiphenyiy-2-oxoethyli-6-piperidin- 1.35
ok A J ' (met. 2)
F ! o 1yl 1,2 4 triazolof4,3- i
bipvridazin-1-ium trifluoroacetate '
ey = cyclohexylmethoxy-5- 4963
o T Lo} .
Bx 044 | A w L ethoxyphenyl)-2-oxoethyl}-6-(1 - 1.00
P " {met. b}
[ ethyipropoxy)-[1,2,4triazolo[4.3-
bipyridazin-]-ium chloride
H,N
J=v o 3-Amino-1-[2-(3-bromo-3-
) N\f'w -8 | methoxyphenyl)-2-oxoethyl]-6-(1- 448.1
Ex:045 | o [ | ’ T 0.82
e o ‘ ethylpropoxyy-[1,2,4]iriazolo[4,3- (met. b)
aQ
- bipyridazin-i-ium chloride
h 3-Amino-6-( 1-ethyipropoxy)-1-[2-
=g
e ! . (3-isopropyl-5-methoxyphenyl)-2- 056 4125
Ex.: 046 SN, :
* Sl o ~ oxoethyll-[1,2,4]riazolo]4,3- {met. b)
- bpyridazin-i-ium chloride
D 3-Amino-1-[2-(3-
AP .
Wi N cyclohexylmethoxy-5- 4822
Ex.: 047 methoxyphenyl)-2-oxoethyl]-6-(1- | 0.98 '
X A yphenyl) ' yi}-6-( (et, b)
e ethylpropoxy)-i1,2.4]triazolof4,3-
bipyridazin-1-iwm chloride




I F (met. a) F oxoethyl}-[1,2,4]triazolo[4,3 blpyridazin-l-ium
trifluoroacetate 1 133 -- -~~ LC-MS rt [M] or Exam le Structure
Name p [min] [M+Hf 3-Amino-I-[2-(3-tert-butyl-4-

methoxy-5-morpholin-4- F°'N -\ F ylphenyl)-3-oxoethyl]-7- 568.2

Ex.: 066 1.31 diethylcarbamoylgthoxy- (met. a)
[1,2,4]triazolo[4,3-b]pyridazin-1- ium trifluoroacetate F-~)

3=Amino=7-diethylmnino=-6-"Ham"F ethoxy-1-{2- ls-memoxy- " 1
2x22512 EX.: QBZe P Y (pentafluorosedfanyl)phenyl]-2- (i%[ﬁrfmet[ I'or
a) k nXﬂPTh\/Il [1,2.4]triazolo[4,3 b]lpyridazin-l-ium frlﬂll[‘Wﬁégd{a%
--- -t 13- Armmo 8-diethyl [3-Fagke- INARHF3-
efhaxy-I- {LE‘?) -methoxy-5-| 5adtay tmxyD68ifeyhenyl}- 184
ex(pRNtafiorosulfanyl)phenyilods.d,266K R fplngta) a 154 '
oxoethyl}-[1,2,41triazolo[4,3 plpMtidarinisismdrifluoroacetate) ™t
jurn chioride
R “,\“:H \/:/ . 3-Amino-1-[2-(8-tert-butyl-4-
FF>/\DH S ﬁ//\/‘m metiry}-3,4-dibydro-2H-
L . benzo[1,4]loxazin-6-y1)}-2- 4242
Ex.: 049 FTe o enzoll.4] e 122
oxoethyl}-6-ethoxy- (met. a)
1.2,4]triazoiof4,3-alpyridin-1-ium
trifluoroacstate
e 3-Amino-6-diethylaminos 1 {2:{3-
— N—N, ! C
l/.nﬂ/"ir )’N\/i,,; \;>$/ methoxy-5-{pentafluorosulfanyly- 4811
Ex.: 050 g T phenyl]-2-oxoethyi}- 1.27
oo B ] o o (met. 2)
FL E - {1,2.4}triazolo[4.3-blpyridazin-1-
ium trifluorpacetate
“‘N';}N o 3-Amino-1-[2-(3-tert-butyl-4-
2 ’\ VNWT’ methoxy-5-morpholin-4-
D‘\____ - \,/\ -
? I Iphenyi-2-oxoethyl}-6- 510.2
Ex. 051 P i>;)“‘0H [ P y,} v 1.22
Fle F S morphokin-4-yl- {met. a)
[1,2.4]triazolof4,3-bjpyridazin-1-
ium triflucroacetate
HzNj::n:‘ /C\; ~ q“‘/Bz 3-Amino-1-{2-{5-bromo-2,3-
W | dimethoxyphenyl)-2-oxoethyl}-6-
- o Y 4782
Ex.: 052 | o~ j(i-ethylpropoxy)- 1.32
N ¢ ] (met. a}
P [1.2.4]friazolo[4.3-b]pyridazin-1-
ium chloride
e e L o |3-Amino-1-{2(3-chloro-4,5-
N\/ \,/\‘\//‘\/
O/’T\/ k!,//i\ . dimethoxyphenyl)-2-cxoethyl}-6- 434
Ex.: 053 } o O (1-ethylpropoxy)- 1.26
o i L (met. a}
I [1,2,4ltriazolof4,3-bipyridazin-1-
ium chloride |




3-Amino-I-[2-(3-tert-butyl-4- "- methoxy-5-morpholin-4 fl p g
yiphenyl)-2-oxoethyl]-6- 510.4 Ex.: 069 1yl-~on 1.05

diethylamino-8-methyl- (met. b) [1,2,4]triazolo[4,3-b]pyridazin-I-
ium trifluoroacetate 3-Amino-6,7-diethoxy-I-{2-[3- r'r -~ Jam’
morpholin-4-yl-5 5532 Ex.: 070{pentafluorosulfanyl)phenyl]-2-
0.96 (met, b) oxoethyl}-[ 1,2,4]triazolo[4,3 b]pyridazm-1 mm

triff

lforoace[dte 3-Arnino- |_£ (d tert- DUIyI 4FFO-~Jd!

LC- 1" or
ExapRthoxy-5-mgepholin-4 513.3 Ex.: Q@,gaeylphenyl) 2-oxolédt yI]-6,[%] o
(1.00 met. b) F>> diett in-L-ipi e
trlfIL oroaoe@;e <=;L34Jz\C MiS- ftﬂ[krb}ldl?- [E'f@ﬁb}@bé‘f"ﬁfu cture Name
[min] [M,. ,3-[2=(34ert-Butyhdemethoxyponyi2- 4703
Ex.mﬁrphOIH‘f—%ylphen%) -2- 1 dkdettin=d¢I-ethyipropoxy)- 1.40 )
oxoethyl]-6-ettioxy-7,8<dimethilz Sddid. Hxr0Z2-1.04 (met. &)
3-methylamino- (met. b) %bﬁ]g,ﬁ@golom 3-b]pyridazin-I- mm
[HTIUOI’O&C@;Q_E 3- Amlno I-¥A%J£[t[£gt¥4ﬁ%utylm5m
/N\/ \/\/\/\
/\/// \y methoxyphenyl)-2-oxoethyl}-6-(2- 1140
.. j -0 th th - 0.78
Ex.: 055 K o me o‘xye OXy) (met. b)
A {1,2 4)riazolof4,3-b]pyridazin-1-
ium chiloride
w3 J\H 3-Amino-1-[2-(3-tert-butyl-5-
,N\%“‘/ “ < methoxymethylphenyt)-2- 283
Ex. 056 /‘;’J\;/ . A oxoethyl]-6-(2-methoxyethoxy)- 1.19 )
: ¢ o (met. a)
o [1,2,41triazolol4, 3-bipyridazin-1-
ium chioride
HEN}HN o 1 3-Amino-1-[2-(3-tert-butyl-4-
:-/E\_(_JVN . \“1(;:;\ methoxy-5-morphoiim-4- 4592
Ex.: 057 FF>('L“<>H r=>:)\o }/n\‘ ‘ ytpheﬂyl.)-Z-oxoethyl}—6-‘ch10‘ro— 1.45 (met. 3)
¢ ‘ o [1,2.4Ytriazolo[4,3-bjpyridazin-1-
ium trifluoroacetate
)@ . o 3-Amino-6-(} -ethylpropoxy)-1-
F NN
oA S \/\"‘\I/s’f £2-f3-morpholin-4-vi-3- 5512
Ex.: 058 */> ?>j\ \N/ (pentafluorosulfanyl)yphenylj-2- 1.33 '
T (met. a)
F o oxoethyir-[1,2,4}triazolo[4,3-
bipyridazin-1-ium triflucroacetats
e ™ 3-Amino-6-ethyl-1-{2-[3-
o \/" _5-
. N\ﬂ’\’o methoxy-5 438.0
Ex.: 059 ' q {pentafluorosulfanyl)phenyl]}-2- 1.16 (met. &)
’ met. 4
/F oxoethyl}-[1,2 4]triazoiol4,3-
bipyridazin-1-ium trifluoroacetate
3-Amino-1-[2+(3-tert-butyl-4-
methoxy-5-morpholin-4- 4533
Ex.: 060 1.24
yiphenyl)-2-oxoethyl}-6-ethy!- {(met. a)
[1,2.4Hriazolo[4,3-b]pyridazin-1-




Y methoxy-5-morpholin-4- .J~ ~~ ~i~"/ ylphenyl)
2.,_oxoetlryl]-7-ethyl-6- 539.4 Ex.: 073 FY'0 1.09 -~

(1-ethylpropoxy)- (met. b) [1,2,4]Yriazolo[4,3-b]pyridazin-I-

ium
trifluoroacetate 3-Amino-I-[2-(3-text-butyl-4-
methoxy-5-morphoiin-4- p 497.31kx.;, 074 F
ylphenyl)-2-oxoethyl]-6-ethoxy-7- 1.03 o o- (met. b)
ethyl=[1;2;4}triazoto{4;3=4bjpyridazin=t=iumrtriffuorpacetate ="
1-2-(3 tyl-4-methoxy-5-~ e~ "%~" 0 * P ME | IMT or
Exa%g -[2-(3-text:Butyl-4-methoxy-5-~ \\ 4o 0~ 0 -
marphalin-4-ylphenyl)-2 ~ (\/."J.oxoethy1]-6-(1-ethlY 1 Brshoxy ) H
8- 553.4 Ex.: 075 r ~"0 1, kix wdimethyl@-methylamino- (met. b)
[1,2,4]triazolo[4,3-b]pyridazin-I- 1 ium trifluoroacetate
3-Amino-14243- 0 tent-butyl-4- methoxy-5-morpholin-4 1 6 |
ylphenyl)-2- oxoethyl] -7-551.4 Ex.: 076 1.10
L,yn,lpplupy,;zwo {I=ethylpropoxy)=—tmet. 1)
[1,2,4]triazglof4,3-b]pyridaif“1“7tifi ¢fiibride
3-A ‘nm@-i*«[,Z—(S ten\jut‘yl-@‘%‘h@fﬁbﬂ"—ﬁ-hﬂ&rbholin-4- ~0 553.4
Nfi\ - A s methoxy-5-{pentaflucrosulfanyi)- a6 543.1
Ex.: 061 - ¢ X
* Fr phenyl}-2-oxosthyl}- (met. a)
[1,2.4riazolo[4,3-b]pyridazin-1-
ium trifluoroacetate
o BN
‘ 3-Amine-1-12-(3-tert-butyi-4-
iyl\"” . N{;« j\/\/l\ 3-Amino-1-[2-(3-tert-butyl4
g "”\:;f \"0 K:/\ | methoxy-5-morpholin-4- |
Tty i T yiphenyl)-2-oxoethyl]-6-chloro-7- 5583
Ex.: 062 S , 158
“e diethylcarbammoyl- {met. a)
[1,2,4]triazolo[4,3-blpyridazin-1-
ium trifiuoroacetate
i S . |3-Amino-7-diethylcarbamoyi-6-
N i Foi.F
— V’“\/L\/\/S + | ethoxy-1-{2-[3-methoxy-5- 553
o TN S >3,
Ex.: 063 SO ‘io\/ (pentafluorosulfanyl)phenyl}-2- 1.24 (mot, 2)
! e O .
- e oxoethyl}-[1,2,4]triazoto[4,3-
blpyridazin-i-ium iriflucroacetate
N:‘;N/\\\N (\O 3-Amino-1-{2-(3-tert-butyl-4-
g Cﬁﬁ,\’“\/b.\v“\ methoxy-5-morpholin-4- 30
Ex.: 064 g . ""5 F>j\c :f\ ylphenyl}-2-oxoethyl}-6-chioro-7- 1.37 ( t_)
‘ ; met. a
diethylamino-[1,2 4 Mtriazoiol4,3- ’
blpyridazin-1-ium triffuoroacetate
Men o . | 3-Amino-6-chiore-7-
o ﬁN"”\/\/\Fr\é:: diethylamino~1-§2-[3-methoxy-5- 150
S e G U (pentafluorosulfanylyphenyi]-2- 1.28 '
) Tye e (met. a}
F oxoethyi}-[ 1,2, 4]triazolof4,3-
blpyridazin- 1 -tum trifluoroacetate




ylphenyl)-2-oxoethyl]-6-(1- 1.12 Ex.: 077 | (met h) of
ethylpropoxy) 7-isopropyl- [1,2,4]triazolo[4,3-b]pyridazin-1 135
LC-MS rt [M]' or Example Structure Name + [min] [M+H] turn
trifluoroacetate 1-{2-[3-tert-Butyl-5-(2- ~" hydroxyethoxy)phenyl} 2
i \ - oxoethyl}-6-ethoxy-7,8-dime{hyl- 456.3 Ex.: 078 0.95

3-methylamino- (met. b) 1[1,2,4]triazolo[4,3-b]pyridazin-| -, ium
chioride"ry-1-{2-[3-tent-Butyl 5=(2 o~r=—~~=ago B
sahiydroxyethaxy)phenyil-2- 4423 Ex.: Q4R - 1 LC‘MS“ [,M] o
oxoethyl}-6-ethaxy-8-methyl-3- 0.93 met. b imin] [(M-H]
methylamlno-[i,g 4;tr|azo G{Apsno(-l)[zaﬁdazmtﬂi&m chloride j-
1-{2-[3- ter%Bt{ty-Sﬁ(\S\P WeheNYPEERAXN)-4- v~ methoxyphenyl]
2-0X défhyl}”@« 51#\415(1 080,13 Bk gthaxy-3-isopropylamino-7-sss.2
Bx(ffiet. b) methyl-[1, Z%rla@@;ﬁﬁm rdcg@[ml ium chidride E (met. )
1-{2+[3-tert-Butyl-5-(3 n I~ry1 ngﬂn%yﬂg}%?pw 4-
ium trifluoroacetate
HELN . + , |3-Amino-7-diethylamino-6-
ﬁ NN 14 Ii 5. o -
\oW--gﬂ/\fN\/'*ji“‘:/; * | ethoxy-1-{2-[3-methoxy-5- 252
Ex.. 067 o S Iy {(pentafluorosulfanyl)phenyl}-2- 1.62
F T eT O . (met. a)
T axoethyi}-[1,2,4]triazolof4,3-
b]pyridazin-1-jum trifluoroacetate
- ¢ 3-Amino-§-diethylcarbamoyl-6-
HN g Lo
I N/\ Fi: ethoxy-1-12-[3-methoxy-5- 5530
1 I
Ex.: 068 F%“o' = J ~3 | {pentafluorosulfanyl)phenyl]-2- 1.26
o /\N ¢ _ {met.a)
P 3 oxoethyl}-[1,2,4Hriazolo[4,3-
blpvridazin-1-um triflucroacetate
3-Amino-1-[2-(3-tert-butyl-4-
—, 3 N\/N \/“/\/l\ .
& methoxy-5-morpholin-4-
& iphenyl)-2-oxoethyl}-6- 510.4
Ex.. 069 z>;/\o o |\ ) yp b R 1.05
¢ diethylamino-8-methyi- {met. b)
[1,2.4]triazolo[4.3 -blpyridazin-1-
inm trifluoroacetate
: e . .. |3-Amino-6,7-diethoxy-1-{2-[3-
For o LR RN .
; ot e ]G
s *?,_, e morpholin-4-yl-5 5530
Ex.: 070 . e A e (pentaflucrosulfanyl)phenyl}-2- 0.96 (et b)
e met.
F e oxoethyi}-[ 1,2, 4]triazolo{4,3-
blpyridazin-1-ium trifluoroacetate
N N’fa o | Amine-iD2-(ert buyid-
I _)4“\/\(%)‘ methoxy-5-morphoiin-4-
A e 513.3
Ex.: 071 e - A, i 1ylphenyi}-2-oxoethyl]-6,7- 1.00 (met. by
e hed | diethoxy-[1.2,4]triazolo[4,3- ’
bipyridazin-1-ium triflucroacetate




_ - it ~ methoxyphenyl]-2-oxoethyl}-3- 526.4 Ex.: 081 1.03
cyclopropylamino-6-ethoxy-7,8- (met. b)
dimethyl-[1,2,4]triazolo[4,3- ~b]pyridazin-l-iumchloride "N

3-Amino-I-{2-[3-tert-butyl-5-(3- ~c hydroxypropoxy)-4 Ex.:082

486.3 Y ci ~~q methoxyphenyl]+3zpxoethyl}-6- 0.97 no~~ | 4 (met.
b) ethoxy-7-ethyl-[1,2,4]triazolo[4,3- ~b]pyr|dazm -l-ium chloride

36 LE-M i M+H]

_ ino- | - {2-[3-tart- S M or
k3 AMIno- | {2-13-tert-butyl-5-(2 hydygxyetboxylphe S -
45612 Ex.: 083 oxoethyl}-8-methyl-6-(oxetan-3- 1. 08 (frvét @) MAH]

yloxy)-[1,2,4]triazol [4 3! Ib]pymé\aﬂnylﬂumtmgwdq
-{2-[3-tert-Butyl-5<(3- 1\~ Y| hyghamypropaxmk4- ", |
methoxyqaﬁen’yﬂ\-fz\-&xeethv&ogmg KM= Qﬁ%wth i é 511.4
Exgftygxy-7,8-di meth)ZE-’S-(Z 2 q2 (met. b) trlfluoro thylditnino)
1,2.4]triazolo[4,3-b]pyrid (met-)
) rnazolio|4,o- rl 8[ :
[ ] [ ]py %, , tr;azolo[4 3-blpyridazin-1-
wim trifluoroacetate
- 3-Amino-1-[2-(3-tert-butyl-4-
i]‘;} p = methoxy-5-morpholin-4-
P -
2 Ot lphenyl}-2-oxeethyl}-7-ethyl-6- 536.4
Ex.: 073 e e yipheny Y 1.09
i (l-ethylpropoxy)- (met. b)
[1,2.4)triazolo[4,3-bipyridazin-1-
lum trifiucroacetate
NN 3-Amino-1-[2(3-tert-butyl-4-
\A/“H‘N’i b ethoxy-5-merphoiin-4-
e el s H;h XS; 3 . hyl]-6-ethoxy-7- | 1.03 w7
Ex.: 074 L S 4 enyl}-2-oxoethyl]-6-ethoxy-7- .
® :>,/\e \’;/\0,, b4 5} ¥ } y Y ({Het. b)
i N ethyl-[1.2,4]triazolo{4,3-
blpyridazin-1-ium trifleoroacetate
L we oo H2-GeterBuryid-methoxy-S-
s e ZF | morpholin-4-ylphenyl)-2-
e
A S oxoethyl}-6-{ I-ethylprapoxy)-7,8- 553.4
Ex.: 075 / S . 1.11
~< dimethyl-3-methylamino- (met. b)
[1,2.4)triazolo[4,3-b]pyridazin-1-
ium frifluoroacetate
N “”LN ] 3-Amino-i-[2-(3-tert-butyl-4-
\’J\O»\_,\/N\/\‘(;‘/ | methoxy-5-morpholin-4-
; T o
L . Iphenyi}-2-oxoethyl}-7- 5514
Ex.: 076 < £ yipheny) vl 1.10
S cyeclopropyl-6-{ i -ethylpropoxy)- {(met. b)
[1,2,4)triazolo[4,3-b]pyridazin-1-
| jum chloride
“’",H o | |3-Amino-1-R-(3-tert-butyl-d-
R \4N\/\/\/\ .
ot/ thoxy-5- holin-4-
Of—f\;;_g \//»\ INCTNOXY-2-IMOTPiOLin 553 4
Ex.: 077 T e A ylphenyi)-2-oxoethyl}-6-(1- 1.12
o , : (met, b)
o ethylpropoxy)-7-isopropyl-
[1,2,4]triazolo[4,3-b]pyridazin-1-




ium chloride 1-{2-[3-tert-Butyl-5-(2 hydroxyethoxy)phenyl] 2 oxo
Y~ ethyl}-6-ethoxy-7,8-dimethyl-3- 524.3 Ex.: 085 ry c' 0.99

(2.2,2-trifluoroethylamino)-
[1,2,4]triazolo[4,3-b]pyridazin-I- ium chloride

1-{2-[3-tent-Butyl-5-(2- JY

(met. b)

hydroyasthoxy)-4-

methoxyphenyl] -2- oxoethyl}-6- 499.2 Ex.: 086 0.74
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macological exampl

il QL $Ja)
yr=o=(met: 1) z

o[4,3- blpysigazin-l-ium chidfals |

M or

s PART determination meithd@ishhibitidHl

1
i

ExamﬁaFylamlngu[gﬁy]tnazo

of PﬁRl mediated platele
testing of the substances
induced by 5 TRAP (throt
96- Well format. For this pL

taggregatiensl he pharmacological
took place in platelet aggregation
mnbin receptor-activating p?ptide) in
rpose, blood was taken fiom health

r-cle
ILCCI uUIIUID III LU IIII

sodium C|tr*ate solution. A

min tesﬁfﬁ‘ p,atgl@trrlch phadireiPRPeKESE- separdted off an

D IIIIiCD bUIILaIIIIIIg d |||| | O LJ“VO

fter esktrfig4tion at 150 x g for 20

Tncubatlon at RT-for 5 min
120x g for 15 minutes to

1 a} of PGE1 S()h}tﬂl@nﬂ&%@lgm&ﬁleﬂ*faﬁo') / %50

133 aemave theleukacytes. The
leukocyte-free PRP was trapsfgired in 5 ml portionsiinto 15m

utestwasifiollowed by centfifugation

d

RP#56.3

atimet. by

PP

tubes and centrifuged at

sedi menf’frbﬁrS\Wﬂ/é‘f/PR

P50

the platelet& The plasmalwas th n eg Lleéj off an
mM NaC}, 2% mM K(,*fi’“’i‘ﬁy}ﬁﬁile%“éﬁ%ﬂéhyb 39

der to pel

0.xafar12:migutes in or

wasres ml of ;I'yro

m

et

d the platelet

des2.3
{met. b)

NaH2PO4 x H20, 10 mM [HERESHGIBEHBIRIS 5 mM glucose,
pH.7.4).and adjusted with | Siypréddeinsitymcpleiiédet count of 3.x 105 /
microliter (L (m)il?; ml of this: cell-Buspamsionidwere then mixed with
866 | of 10 ml\ﬂmﬁ;;l@z salutseny@ad«320 L thereof were pipetted
into Pf*:f_, o, methoxyphenyl]-2-oxoethyl}-6- | 514.4
EX 080 — “ o ethoxy-3-isopropylamino-7- § 103 {met. b}
methyl-{1.2,4razolof4,3-
hlpyridazip-1-ium chloride
r 1-{2-{3-tert-Butyl-5-(3-
. {N )A \A\/\/Gvr\/m hydroxypropoxy)-4- )
s 081 . \,/ o methoxyphenyl]-2-oxosthyl }-3- 103 526.4
S cyetopropytamino-6-ethoxy-7.8- {met. b)
dimethyli-[ 1,2, 4kriazolof4,3-
hlpyridazin-1-ium chloride
“z“\ 3-Amine-1-{2-[3-tert-butyl-5-(3-
/\O/G /1\\’/ K | hydrogypropoxy)-4- | % 1863
Ex.: 082 o K/\ methoxyphenyl]-2-oxoethyl }-6- 0.97
Toee ] ethoxy-7-ethyl-[1,2,4}triazolo[4.3- {met. b)

| blpyridazin-1-ium chloride




each well of a 96-well plate containing 15 L of the substance to be
tested. After incubation at RT in the dark for 30 minutes, 15 L of a
TRAP solution (70-100 M) were added as 10 agonist, and kinetics
were recorded at 650 nm in a SpectraMax 340 at 37C for 20
minutes while shaking. The aregggunder the curves of negative
control (Tyrode's/ DMSO) and positive control (15 pl of agonist

A+l rliff £ ! +1
ILJIVIDU) wetre L.ou\,uwucu aria-ure arrererice wdads nmxgu ds uire

Exan 3@ /0 valuesgl;ggesubstances to be tggied were pipettéﬁ“gé SeridM’ o
ons.in duplicate determination, the AUC was likewiza! [M+H]

determined for eaeh substaneenconcehtration-and the % 15
inhibition-of tHe AUC compatedwitkthe.sopdrol was calculated.
5 QR the bas@oﬁﬁﬁ% mh@g@,@{}tlg%ég;gg was.galculatediby 4562
nonli neah@re55|on anal /ﬁ&ﬁ%%ﬂ}%ﬁ%pe 4-parameter | (meta)
equ tion. Table 1 shows th? reﬁultﬁ_mm c? % Comp ound

uunumun of platetet pumpuuna INTOTIoTT OT pla[elet fromexample
IC59 [micro M] example IC56 TS MI1%0.014 3 1.08 4 0.126
g_ 14 4@@@@05 32000638 24890.037 20 PARI binding
test[The syntheé}lze:d substarisesrivareexantiied in a PAR1
exbimding test. This'tested whkéther.shingubstarices can inhibit the
binding of a radioactively lafrelectfARHRoagonist known from the
literature at the PART receptoniHassam piuaMol Pharm,
51:350-356, 1997). 25 The, humamnPARL receptor was expressed

568.3
{met. b)

transiently |r)_lergh Five msgzigtf,? I rt_Iﬂqrp tpese 138’ cells, after 48
hours, a me/mbr@ne prepar

on was ‘15’ Lg:ggx y standard
metrlod&aTWqudym R P03 mivi EDTA; 1 mill
exETAT 250 mM sugrose plflth?”}jﬁﬁﬁ&’%{o%rgaﬂgtfwléoc These 5243
substances were preincubitéd WitkPir&yi@ftirane at RT for 15 (met-®)
minytes, then the 5 radiolifairtiiriazoiol4.3-b]pyridazin-1-

(ALA-(para-F-Phe)-Arg-Chishaimtidrg (3,4 3H-Tyr)-NH2; approx.

40 Gi/mMol) wasradded. The:endcprgentration of the radioligand
in the testmffer 50 MM, ThissGlindQy-0M MgC12; 1 mM EGTA,;

0.1% B wﬁ % DMSO) wag. 20 ihataf e membrane 1 | 4505

Ex.: 086 6.74
dimethylcarbamoyl-8-methyt-3- {met. b)

methylamino-{1.2,4]triazolof4,3-

bipyridazin-1-ium chloride

Pharmacoiogical examples

PAR] 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 donors in 20 ml syringes containing 2 mi of 3.13% sodium
cifrate sofution. After centrifugation at 150 x g for 20 minutes, the platelet-rich plasma (PRP)
was separated off and mixed with 1 pul of PGE1 solution (500 pg/ml in ethanol) / ml of PRP.

Incubation at RT for 5 minuies was followed by centrifugation at 120 x g for 15 minutes to
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25

mg/ml. After an incubation time of 60 minutes, 25 L of the mixture
were transferred to a 96- well MultiScreenHTS FB microtiter
filtration plate (from Millipore), which had been 10 pretreated
beforehand with a 0.75% aqueous polyethyleneimine solution for 5
hours at RT. Thereafter, with vagium extraction, each well was
washed four times with 300 iL of buffer (50 mM Tris-HCI; 10 mM

remm%%e&mslzﬁlﬁ)!kla%ﬂ QJ%’W&%&QEWG% fVey %QIIK(QHQQI&O 15ml

of scintillator per well were added, and e late was anal

PP &ﬁ%%%‘%%ﬁ%ﬁfﬁe&wgﬂ&@ Wué?d%%‘f&s(%’ﬁc}%@rﬂfﬂﬁlﬁ‘f‘e?ﬁa ?dThe plasma
wasbintiltationi ofuntehe Pheinondpesifiobifdihg RIS 5 determingid imml of
Tye pre@@nﬁ@«gf 1Q0M SEH7QvO7 KEA"R @anmonm}tfj@hm T%@g(i)s, mM
tr a urem s T /
Naf\g/;zg%e %e%ﬁa‘é%%%%%l@%ﬁou% %ll%or %ﬁ‘”’%/o %nélb tloﬁ‘e%/%é ﬁ%‘g with

Tyigfasdanstiatisd effationsetes Wé’i‘é“iﬁéé‘&io ICatt iatstrd! fespgpsion were
thenvithxeh eviidsos FIDmﬁﬁ@aﬂﬂ%@&é‘&sﬁ@]ﬂtﬁﬂa@(ﬁismqﬂomﬁf&gft@/ethqﬂpetted into

each A BMSIELOAHANAR 0T, ?&%E SNANSHEE LS RS teslAPIHE: incubation
Compound Inhibition of b|n ing Com gp\}énd from I Inhlbltlon of

nthiny FEMYCESTRER Mt ExXAR S YCES TRTCFE M XHSTe Hied =
ag@l%@%@l@@%%@gﬁqgﬂ 80620z H @, I32tEMax A 440G 601 FEA tpinutes
whiks4sh4i8Q, 11t 82A7d@r130 MWMQ200860% CIRimS & drody’s/ DMSO} and
pos%%@po%%gid( 1%%“% alzgcgnisltl I/%Pl/[@ wereg%cﬁ Qeggnd the c@%r'e\lné!:\l was ﬁxe&' as the
100% vaiue. The substances to be tested were pipetted as serial dilutions in duplicate
determination, the AUC was likewise determined for each substance concentration, and the %
inhibition of the AUC compared with the control was calculated. On the basis of the %
inhibition, the ICsy was calculated by nonlinear regression analysis according to the

4-parameter equation.

Table 1 shows the resulis.

Table 1:

Compound  Inhibition of plateiet | Compound | Inhibition  of  platelet

from agpregation from aggregation

example ICsp [micro M} example ICs0 [micro M]
1 <0.014 3 1.08 :
4 | 0.126 8 4.4 |
26 0.005 32 0.006
38 0.24 | 39 0.057

PAR] binding fest

The synthesized substances were examined in a PAR1 binding test. This tested whether the
substances can mhibit the binding of a radicactively labeled PARI agonist known from the
itterature at the PAR1 receptor (Fo-Sam Ahn, Mol Pharm, 51:350-356, 1997).

The human PARI receptor was expressed transiently in High Five insect celis. From these
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R4 R9 R8 (A) R2 R3 and/or any stereoisomeric or tautomeric
forms of the compound of the formula | and/or mixtures of these
forms in any ratio, and/or a physiologically compatible salt 10 of
the compound of the formula I, where X is C-RI or N, A- is an
anion of an organic or inorganicgid. QI is a hydrogen atom,
-(CI-C6)-alkyl, -(C3-C6)-cycloalkyl, -(Co-C4)-alkylene-C(O)-

ceﬂ:p aBE!lldng%Qr 4)119(“95!&9 QQON@D Rdtoed b standard methods, aliquoted
. Co C%alk ene-C 15 C1-C6)-alkyl

ch}arm\é%b/%’ré %IW?%% &Y |8‘1a L0sE %I-a?cﬁi and stored at

-SOﬁhsubstltuted or mono-, di- or trisubstituted independently by

The (Gistheddzalieyd, p(%uﬁ@)i‘%@ﬁﬂ‘)fhe@ﬁan@{@ﬁ?cf@a adkyli@ftes, then the

radm?%%ﬁdg A&qﬁk ﬁ)} $¥%1AWh8ﬁ%ome A (a ll% % tpyr)'i}i?r%ggﬁé%rﬁﬁmwl)
or cycloalky

a be replaced’by fluorine, ge
Wi BSERERRG e B PRICD SHETI TRy %98rﬂ§éﬁrls~HC1 10
mMateE)];;20m{€C ECTB)-alkyh BSACBOBY Sy Tioal il nvhére sbimeromaifane 1
mgmltaﬁéaxmg&@&@ﬁ%%ﬁa@‘mgg 6¥GloaMkuk MAY.RELENIAERERY o 2 96-
Iﬂuorme Rl R% FB tt Ertgoe S me r difter 1n(t)rapd %xeheﬁ‘a?dh been

welln S EiEraR} hydﬂb“é"elner A Syt
pretig@Bd Qo Prhaidalityls TXE mqwmwm@p@suwlméaq Kyhours at RT.
Theka@r GédhakolenexCAGInN(RH Bl 2y GRHE Yoatkiden eiE (D)e QERIdhuffer
(502 _QFHQ ﬁki/ Imleel\ﬂ 'l\l(llqunﬁ &g@)‘ %i}?a’te was then drmd overmght 100 ui

-(C0-C4 ene-C{0)-RIl, -(CO-C4)- alkylene-N(RIl)
of S‘(@@m@apmﬂ%ﬂ@fw&‘fb %*3% RS W%ﬁc?@’é Zﬁéﬁﬁefcﬁuh%ﬁfom 2 Wallac
MieNBR, (6O2CHKEBSORGES sciB8iHbfioeSip(@l€ halkyli@ecific binding was
dercklrliCaB) 91|é< J@%&Qﬁ(@o Q@)s@*ﬁﬂww {PAR-1 antagonist; from Tocris. Cat. No.

ylene, O Cl Co6)- ¥1
¢ 100% val d trol without
159 %ﬁd %Cteit [Ené- (8 a%ffﬂ)e & Whereoefr%/ﬁsaﬂens‘ﬁ Ss%lt(fﬁ}e(f T

inhipigrol e d?ltﬁﬁiﬂ’ﬂstﬂﬁféﬁflﬁdé‘ﬁéﬁﬂﬂ%ﬁ@fi%‘}/ swewfr@@f%mwmim the
ICs(6adkr G hiabeylor i ar{€52-466) apblaalicyboinge (G:3-E6)roy el oalkba.

5 -0-(C1-C4)-alkylene-(C3-C6)-cycloalkyl, -(C4-C15)-Het where

Het is unsubstituted or mono-, di- or trisubstituted independently
Talpg 2 B9 PR BRI (C3-C6)-cycloalkyl, OH, -O-(C1-C6)-alkyl or
TabR-FC3-C6)-cyeloallryl or -O-(C1-C6)-alkylene-O-(C1-C6)-

| alieier O-thnsss) alkyhiwnhere @allepbalkylenerand exctorlkyiraiing

ach unsukiatltyted (gdnono dl or tqsubstltuted |nq%sﬂe[nmd&(q
y (CI C4
exampie
27 0.152 54 0.085
29 0.136 60 2.1
35 0.132 72 1.7
40 0.601 76 1.4
46 0.114 82 8.4
E 47 10
|
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10 C6)-cycloalkyl, OH, -O-(C1-C6)-alkyl, -(C6-C14)-aryl where aryl
is unsubstituted or mono-, di-, tri-, tetra- or pentasubstituted
independently by halogen, -(C1-C4)-alkyl, -(C3-C6)-cycloalkyl,
OH, -O-(C1-C6)-alkyl or -O-(C3-C6)-cycloalkyl, -(C4-C15)- Het
where Her is unsubstituted or megw-, di-, tri-, tetra- or
pentasubstituted independently by halogen, -(C1-C4)-alkyl,

Wg%@g—/&@-cycloalkyl, OH, -O-(C1-C6)- 15 alkyl or

-O-(C3-C6)-cycloalkyl, or -O-(C3-C6)-cycioalkyl, where some or
all of the hydrogen atoms in alkyl, alkylene or cycloalkyl may be

Clapgplaced by fluorine, or Rl and R2, R2 and R3 or R3 and R4,

together with the ring atoms to which they are 20 each bonded,

for %ggggn 6%@%@%891””9' where the ring consists only of
toms or 1, 2 or 3 of these atoms are replaced by

nitrogen, gxy en or smgur atomg; where th}g_ ring is unsubstituted

or mono- or (5 uted jndependeritly by -(C1-C4)- alkyl,

-(C3-C6)-eyclo ;

-0-(C3-C6)-cycloal % | of the hydrogen atoms in

the 5- to 8-memb rirfe) formed; apd in alkyl 25 or cygloalkyl,

may be remaced by fllﬁérines&il and R12 (should also a Lly to QI"

are each indepenntly a hydrogen atom, -(C1-C6)-alkyl,

-(C3-C6)-cycloalkyl, -(C0-C4)-alkylene-(C6-C14)-aryl, -(C0-C4)-

alkylepe-(C4-C15)-Het, -SO2CH3 or -SO2CE3, where 1e orall

b dig e ces R R SR R SO b i

repFREAE BiFHTS FhECH IRPE B R1%0 e AT 1o %Q{Y Sppgpatible salt

"N(R He C{one i 21 fratpmeints, kepresent a 5- to 8-membered ring

whigh g fermeg together with the nitrogen atom "N" or the "N-

C(O)" group to form cyclic amines, imides or lactams which

confaili T HS ot GRASF B A BEEBRS Srom the group of N, 0 and

S, Vitidre thigreinng dsmmétbSetcaslof frdnocsiadlstibsfittedptkylene-C(O)-

indepgndept! ;CAAHh 1 1(GE CRESYS QK- Q)= Cha, 0.

C6)?glgl\<gli o@-%c%}%ﬁ%;gjf%)%?oa%yl)wherz s%ignje or all of'(?)e -

hydfoge AL in theC S @'@%gﬁﬁe%ﬁrﬁna%r@éd c ﬁcrl%l i ) st
or cysiaatkldaaynbe-teplacedsiyitiuarinesikOiREy RE - (RY-CRS&md -(C3-
R9 are the same gr differe re i endently
B S L R o 5 S BRI o
-NOZ Oz glems in alkyl or cycloalkyl may be replaced by fiuorine,

Q2 and (3 are the same or different and are each independently a hydrogen atom,

«(C1-Cg)alkyl or -(C3-Cg)-cyeloalkyl, where some or all of the hydrogen atoms in
alkyl or cyctoalkyl may be replaced by fluorine,

R1, R2, R3 and R4 are the same or different and are each independently a hydrogen
atom, -{(Ci-Cgratkyl, ~(C3-Cg)-cycloalkyl, -C-(Ci-Cglalkyl, -O-(C3-Cg)-
cycloalkyl, ~(Cp-Cgl-alkylene-C(O)-N(R11}-R12, -(Cy-Cygl-alkylene-C(O)-O-R11,
-(Cp-Cyq)-alkylene-N(R11}-C(0)-0-R12, ~(Co-Cyql-alkylene-C{O}-R11, ~(Cp-Cy)-
alkylene-N(R11)}-R12, -(Cp-Cgj-alkylene-N{R11)}-C(O)-R12, halogen, OH, -CN,
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alkyl, -O-(C3-C6)-cycloalkyl, -(CO-C4)-alkylene-(CO)-N(R21)-R22,
-SO2CH3, -SO2CF3, -(C0-C4)-alkylene-C(0)-0-R21, halogen,

-SF5, -(CO-C4)-alkylene-C(O)- R21,

-(C0-C4)-alkylene-N(R21)-R22,

-(CO-C4)-alkylene-N(R?I)-C(0)-R32, -(C1 15
C6)-alkylene-O-(C1-C6)-alkyl, -Si[-(CI-C4)-alcyl]3,
-(CQEE)-aviene-Qs(Ea:Ca). alkylenerQs(Gl6)-aIKAy ) aikyiene-0-(C-
-(c?f@is)- et%g(c%%%’-’al% én@g@éﬁ&%ﬁﬁy&e{dg) Hylene-0-(Cy
(CFe6lkeycldaligl-B6)-alkylene-O-(C1-Cg)-alkyl, -O-(Co-Cy)-alkylene-(C-C14)-
-(CRCRRIMeNERNGAELI - AMENE- Gl dnaty mphereAldy -o-
alkylene and cycloalcfl%l are each unsubstltulte or mono-, o(lgor lealicl
ristbsSHTt ndepert@hy by (ERER R (CE-Eb)-eychbatiie "
OH.0Q(C3-20vEH)-@heyls ~(aeDdA) -arylWheret arfdrisHet is unsubstituted

unsubstituted or mono-, di-, tri-, tetra- or pentasuhstituted

ncE Uy by FAIBHER, A (C ey reosist
OHOHO-(E L16G)-allky oo O-Q(Cg-EB)eelslaal ki G C4r@EBpel€l-(C 1 -Cg)-
where Het is.un ituted or monos, dis, tri-, tetra- or

penat%}élﬁ esﬁt&%ét?ég ||§1[l¥ie|c§wegﬁ1 enat%; By Fijlé%eégn,a?(icﬁ%ﬁ)ﬁa}ﬁl(yl?m cach
-(Cer@B)tisyeloal kyin® Hi- @ (@ b@8)daidapordently by -(C1-Cq)-alkyl, -(C3-
;3"0&% 3:Cahgyelaalkd. er 1Q5 (G CR) cycloalkyl, whete i§919§9891{m€eé or

hé hydrogen atoms in‘alkyl, alkylene or cycloalkyl may be
replacisd By fitorive; o RapsuRsigivd REPRGAAY R PaRFANE REW0RKYL

R8 and &9 togelher wih.diering aipms.Lo.oubch ev.aiRgach, s

bonded, form a 5- to 8-membered ring, where the ring consists
only 8 SO oM EBrREI DR} SrortHEse Btofis dFE%reflaBgtppstitued

nitregiernoearyery GiaisgHiur-@pmg;alihie redhe fingds alsubRLituted 1 -Cg)-
or 0- ofr. disubstituted.independently 5 by -(CI-C4)-alkyl,
-(c%@e‘}féé& R t\ﬂ?qlfg’-f’gl-ca)-alkyl or

-O-(C3<3€)xeysivalkyl, where some or all of the hydrogen atoms in

the 29 & lnembered iing.formed, and i'lk%‘;ﬁ%k%%é(%'é’%v'éé%é:ai@?%ay be

where some o1, d § 0 alkyl,
be rep aced b fluorine, R21 and R22 are each Indepen ya
hydﬁ%?&é?f‘&fbﬁ:l?féeeffces)-a|ky|, 10 -(C3-C6)-cycloalkyl,
-(CR:GHY Bk net (Co:GEARARA, 1 (EOCAitallylbne(B41C §5)h they are
Hety:F QA3 0h R82(:Fe3nihere: seme/aL-athotihe MYAFO88R of carbon
atoms in Oarllfyl, gl!{(ylﬁ e orc cloall%llarpe%%be.re eIaced tgflu&%?hmms
or R¥P"4Rd'R25%in eﬁﬁﬁf&%ﬁ?ﬁf and N?ﬁﬂ%fbf’&g Py '
fragvﬁeqqt@qéiagég@mlasgmted or mono- or disubstituted independently by <(C1-Cg)-
alkyl, -(C3-Cg)-cycloalkyl, OH, -O-(C1-Cg)-alkyl or -O-(C3-Cgl-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,
R11 and R12 (should also apply to Q1!) are each independently a hydrogen atom,
-{(C1-Cgr-alkyl, -(Ca-Cgl-cycloalkyl, -(Cp-Cygr-alkylene-(Cg-Crgl-aryl, ~(Co-Ch)-
alkylene-(Cy4-C1 5)-Het. -S07CH3 or -807CF5,

where some or all of the hydrogen atoms in alkyl, alkviene or cycloalkyl may be
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to 8-membered ring which is formed together with the nitrogen
atom "N" or the "N- 15 C(O)" group to form cyclic amines, imides
or lactams which contain up to 2 further heteroatoms from the
group of N, 0 and S, where the ring is unsubstituted or mono- or
disubstituted independently by -¢&4-C4)-alkyl, -(C3-C6)-cycloalkyl,
OH, -O-(C1- C6)-alkyl or -O-(C3-C6)-cycloalkyl, where some or all
oft@ IQQBQ%&%OQPS in the 5-to 8-membered ring formed, and
ina k¥)| or cycloalkyl, may be replaced IH% 20 fluorine. 2. A

IR RETTorRI TS R eIt A A e eRresent a 5
C Rt Bindsiniferds 1@ng avhioniofcancdriggewierovithdrgaiezarcityr2 SNQ drighe "N-

a hl&'ﬁ@t‘f@ Bu t@%m(@c@énﬁ#éy' i Ged G e QalKY leontain up to 2 further

|k -C
§c§et82§ R S S s s o
-OHr d-‘@k\f@tl‘@@d&ﬂ@?%ﬂﬂyéy((ﬁ@(%) i‘i‘%lloéﬁ@pﬁhﬁﬂéamypéhdo (€1~

cyctqalivl ase.gaeh- s uhsiityiedhol Manas, gi- o@@ﬁiﬁ}lﬂéé%%s in the
independently by (Cl C4)-alkyl, -(C3-C6)-cycloalkyl, OH,
-O-tciEoysaRyEd rRs- f@@eéaf)néyél(%ﬂyf’rv\%@?é%@/ rb%Ef’%{ﬁ“ed by

of theokiyedrogen atoms in alkyl or cycloalkyl may be replaced by
fluw@m.aé?%ﬁrwb Qéaeyz@ the gameocdifferant and Are.LACKdependently a

independent| 3 Ky,
§?§%§ecyc oall v\ﬁ’aerey so@é ééaﬁ}(g: 1%%1 ygroégh Atoma m- 178"
alkyﬂkyﬂ Cyﬂqaﬂéyjémylmfﬁ‘p'E(e@djb)famﬂ’ma@@leR@and RXIL)CH&

S T e o

- (@3 C@@ smy@maﬂcwm@m)-wkﬁeh@l@(@)mmlw@zm (-
(C%ﬁgﬁﬁ( alkylne:\ % %_C(Q @épé'aémkyly, {008l 0-C1-Cor

-(C0O-C4)- alkylene R11, -(CO-C4)- ak Iene 17
(C@k@ﬂr)ﬂ-ﬁrk?leﬁé-ﬂl(ﬂlI)-@&@ls)-ﬂet «(Co- Cé)-aikylenc 0 (Cl-CA,)-alkylene—

-Soz Q%M’% ity d‘ 096l c N2y,

802 -S 5 SI )-alkyl]3,
(CTU@G) gwb';}li}é{]@e(eﬁdc‘@yl%w are ﬂach unsubst;tuted or mone-, di- or

-O- (@) ralkylepedn(C bCE-alighakdl. -(C3-Co)-cycloalkyl. OH, -0-(C1-

-O- ) yI Whe e .ar I is unsubstjtuted or
B A B e R By o gl e o
(Cbe@ﬂs)s&lkgdge@hﬁ,epé@@%@ﬁ%dymb@aikyl or -O-(C3-C6)-cycloalkyl,
-O-(l-ekalkylanedG3,60ncy dealod(C4rGlg)Het where

Her is unsubstltuted or mono-, di- or trisubstituted independently
by @:i%:@)?) -cycloalkyl,

-(C4-Cy4)-Het where Het is unsubstituted or mono-, di-, {ri-, tetra- or pentasubstituted
independently by halogen, -(Cy-Cg)-alkyl, «(C3-Cgleyeloalkyl, OH, -0-(Cy-Cg)-
aikyl or -0-{C3-Cg)-cycloalkyl, or

-0-(C3-Cgl-cycloalicyl,

where some or all of the hydrogen atoms m alkyl, alkylene or cycloalkyl may be

replaced by fluorine, or
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15 alkyl, -(C3-C6)-cycloalkyl, OH, -O-(C1-C6)-alkyl or
-O-(C3-C6)-cycloalkyl, or
-O-(C1-C6)-alkylene-O-(C1-C6)-alkylene-O-(C1-C6)-alkyl, where
alkyl, alkylene and cycloalkyl are each unsubstituted or mono-, di-

or trisubstituted independently hyz(C1-C4)-alkyl,

-(C3-C6)-cycloalkyl, OH, -O-(C1- C6)-alkyl, -(C6-C14)-aryl where
aryﬁaﬂ@%ﬁb%t%%q{w@%@?gbr Hk aIﬁt@g Qf, er with the ring atoms £0

pentasubstituted mdependently by halogen,

(Cg’b&%)dlgyafgaelm 61(_1‘ed 6}1(&& SCg) Samwg?rgd ring, \zrhere the ring consists
OB CEFpcivalkyt, LT a-Eof Hereatuphere Erbacis Bnsivstitupstien or

Or MPOziodls, MerdeiEaiRnPen ' nindependentdy Pyependently
ghis, $ierd@AERInQ tasubstititednindependenty i
halgggen -(C1-C4)-alkyl, 25 -(C3-C6)-cycloalkyl, OH,

1-C6)-alkyl Or -0-(C3 -C6)-cycloalkyl, or
OB GReoalkC RrE LI o ahthe hyRfSaS et

in algyt atiylengoak ayclaatkybmay e qeplaceckhy:fliennen Withs- o s-
the proviso that at least one RI, R2, R3 or R4 is not a %/drogen

atoRFEPeiRs {oRRet 2 B Iiaher RS IoTiRS ’QFP’dbEszp‘fSa PR SRETRR
theliig atdmi2fo whicketheyndgeenéadh bondrdeformpts- tdC1-Cel-alkyl,

8- mf‘d“*ae SN where-the fing.consists,only ok carbom. Aloms oF . o).

1,2 of 3 oft’ ese atoms are replaced y nltrogen oxygen or sulfur
atoHis, -WPesrExie e S unsistime dorineinde dvdiisbstittted: alkyl

mdg@g@qee@t%mwn%&e allovl brc%g@ gycloalkyl, OH,

lky! or O%S C6)-cycloalk ((?)ere SQme or all of s.
the t 1SR T Yhe B2 10 %%{éég HRg forpBa AR iy @
alkyp %megzbmﬂkyb mzighlie frepid degtthyr m@rrh@mmﬂcan@@i@" &Fghe "N-
eaCﬂﬂ)d@ﬁ@ﬁ@EfHﬂM @yhﬂndﬁ%ﬁl atiey, of Glteafy Ak contain up to 2 further
(C% g6021t %1(0 l alk %@ 6”&){&6@ ﬂgg tgelrd{rzga}g)dnsubstztuted Or mono-

-(CO- C4) a ene Her, -S 3o0r-S
whé’Féi%‘PﬁWdﬂ%P%Wd’ﬁbdgﬁ %wﬁ%y n ﬁ%ﬁﬁééﬂzﬁ%ﬁ%@wﬂ “O-(Cr-

Cyc@élkﬂﬁkfﬂ&@yd)@%r@g asedahyfluasiogsas Rl diatdhRARuisp#R toms in the
"N(R1l)-R12" and "N(Ri 1) C‘fm"éRlz fragmentls rlegresentaB to 1 by
8- n?erh%éfaa%‘?ﬁﬁ%ﬁ?éhf?% 8 B UtHePwith T iRl ATBAT *Y

"N"{dpothe. "N- 15 (CO)" group to form cyclic amines, imides or
lactams which contain up to 2 further heteroatoms from the group

Of NA 90%9911% ¥ glerf%rmu 2119 Il%ulfllgﬁ? 1%%%&1%"1? QR drono-
Xis C-R1 or N,

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

(31 is a hydrogen atom, -(C-Cgialkyl, -(Cs-Cg)-cycioalkyl, -(Co-Cy)-alkylene-C{O}-
O-R11, -{Co-Cyi-alkylene-C(O}-N(R11)-RIZ, ~(Cy-Cy)-alkyiene-C(O)-R11, -OH,
O-(Cy-Co)-alkyl or -O-{Cs-Ce)-cycloalkyl, where alkyl and cycloalky! are each
unsubstituted or mono-, di- or trisubstiftuted independently by -(Ci-Cy)-alkyl,
~(Cs3-Cei-cyeloalkyl, OH, -0-HC-Cey-alkyl or ~0-(Cs-Cy)-cycloalkyl, where some or
all of the hydrogen atoms in alkyl or cycloalkyl may be replaced by fluorine,

Q2 and Q3 are the same or different and are each independently a hydrogen atom, -
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or disubstituted independently by -(CI-C4)-alkyl,

-(C3-C6)-cycloalkyl, OH, -O-(CI- C6)-alkyl or

-O-(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 20 fluorine, R4, 2%, R6, R7, R8 and R9 are the

same or different and are each independently a hydrogen atom,

(Ci: |z(€ Y #eNr IN@2the hydrogen atoms in
-o(( @g@%";ﬁ%qgs c%%%i&ﬁ@ﬁo FEes
(c@kmj BRgEnk a0y RiRed PRPoNtS02CHS, -S02CF3, 25
-(CRr D) - alkyharier 6t Qu2d, ditdegemd-GSE5&h independently a hydrogen
(CE4 0) Ikylgn R22).(c3-C
(COB) SREN (R EIB) RS e o) a0 (6 <
-CEyaRL - (Ca-Coyindprsid ONE 08 2l k;ﬂ%@r&@)ak’@f Ba |1<&7P(0>
'S'b(ﬁﬂzcﬁﬁ L-alky3LdiBylene-C(0)-0- Rll (co-c4) -alkylene-C{OVR11, ~(Cg-Ca)
-(CO-C6)-alkylene-O-(CI-C4)-alkyl ene C3- C% cycloalkyl, 145
(Cé@@)ﬁﬁ%ﬂéh&% (é@oéeg AR 4) Ayl Pﬁ“’geﬂ O, -CN,
-(C4:6-15)-Het,swhers alkyl, aﬂgﬂgpg and cysialkyl argieachCy)-alkylls,
unsubstituted or mono-, di- or trisubstituted mdep ent| {%y ol
(CISCAS AR b-6y8loklky), OH, 2O C0 by iy C1-Coralk
(Cﬁj@d@}@t}d@h&tﬁ:@@ﬁ@aﬂswaﬁtmﬁi iorumabaimei, drimdéetradi- or
or5 pentasubstltuted |nd ently by halogen, -(C1-C4)-alkyl,
L(CEREE M oalkyl, ot @P%) alkyl ooy Y& -,
-O-(C3-CHyryLloalky, (C«@lﬁé}htetaa&hﬁre Het is unsiihstititedioalkyl.

or ri-, tet asubstituted independently W
halogé‘gl cfdél é%)e all{8§ B¢ Dfﬁgg) -cycloalkyl, OH, I?é(ﬁ% -Cy5)-Het
-O- (@breﬁa:tastkyalsdrst@%{d:@ ﬁi@)@cybl@atkwbsgmted independently by -(C1-C4)-
-0-(G3-C alkyl,..wh sqrﬂ% he. hygdlr &2 J‘&MQI
alkyl, a lfky %9cgyclfg§§1 y?gr%ay be ¥ a{iceyg b;r/ fluo(%%e with the >
pro%&ﬁh@ﬁ)ﬁi@hst%%)%ym @Q@D@R@Mbot a hydrogen

ator, Qr 15 R5,ANELR6, 6 AR &7 and Bﬁ@gtﬁﬁe@r@ %%no di- or

together wit the ring atoms to whijch they are ach 0 1?”2) c
@ S BRI WHerS e T Cororte, Sy B Gathn 0
atomg-aikll, 20¢-8Qf Hﬂgsehaﬁ@nﬁ aredmeplacaciby mitiegedi;, ti-, tetra- or

oxy en o Su'gﬁ{ atoms, Where h egrll}g is unsubstllt)uted or monq- . ogen.,
SHiBARE independentfy*®
~(C1-Cy)-alkyl, ~(Cq-Cg)-cycloaikyl, OH, -0-(C1-Cg)ralkyl or

-0-{C3-Cg)-cycloalkyl,

-(C4-C15)-Het where Het is unsubstituted or mono-, di-, tri-, tetra- or pentasubstituted
independently by halogen, -(C1-Cy)-alkyl,
-(C3-Cg)-cycioalkyl, OH, -0-(C}-Cg)-alkyl or -O-(C3-Cg)-cycloalkyl, or
-0-(C3-Cg)-cycloalkyl,

where some or all of the hvdrogen atoms in alkyl, alkylene or cycloalkyl may be

replaced by fluorine,

with the proviso that at least one R1, R2, R3 or R4 is not a hydrogen atom or
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by 20 -(CI-C4)-alkyl, -(C3-C6)-cycloalkyl, OH, -O-(CI-C6)-alkyl or
-O-(C3-C6)-cycloalkyl, where some or all of the hydrogen atoms in
the 5- to 8- membered ring formed, and in alkyl or cycloalkyi, may

be replaced by fluorine, R21 and R22 are each independently a
hydrogen atom, -(C1-C6)-alkyl, t443-C6)-eycloalkyl,
-(CO-C4)-alkylene-(C6-C14)-aryl, -(C0O-C4)-alkylene-(C4-C15)- 25
Heh ra@eshia 9&&9&%%&@%@&@9% all 95@%&!%%% they are

atoms in aké alkylene or cycloalkyl may be replaced b)éfluorlne

or S bede é%%ﬁefﬂﬁ(ﬁﬁﬁeﬁ%% ﬁfﬁ(ﬁ?f}“&fﬁ?s poly of carbon
fragiments fepresesit tes> 1918 mempleredbringwichigdormedlfur atoms,
togetherawithihenitegenatoMol” QrdhesihudDudbEhaeiRUR t0C -C )

form cgcllc amlnes imides or lactams which contain up to 2 further
146" térAteNTEArBHY thRTrdtp e Pahd s Ot - htis where
unsulstituledra-mane-phdisubstitied ngependently bimed, and in alkyl

(Cl C%ﬁ} ylmcb?é rgpqgcggggpﬂggb OH, -O-(CI- C6)-alkyl or

5 cloalkyl, wheré some or all of the hydrogen atoms in
the

&b%rﬁe&%ﬁb.g strRatendid tn SHGRET cyiiBalkyt gy 2k
be replaged,by.Rifluecine, Sakyeamppand) abthe faraplayase-(C4-Cy5)-

claimed.in claim 1 or 2, wherein Xis C-RI or N, A- is an anion of

an BfyarRoPIBrgRAE acid, 10 Ql is a hydrogen atom,
-(Citeid )satieybr &@3f@ﬁ)-@ﬁﬁi@ﬁ| ks in alkyl, alkylene or cycloalkyl may be
(C%pq;a aJ{qu G(O)-O-R11,,

alkylene- Q(O -N(R1)-R12, -(Co-C4)-alkylene-C(O)-R11,
“caﬁéc%ié& B & B C T &o%ﬁ?ﬁﬁ%hé‘ﬁ‘é‘%wf&%&m >

cyctmé’rkyh@ﬁeeéma whistbstirotediae tromat; th-ngrogisystifiied: the "N-

ind@@@ﬁd,%ytmn@y%)a&m ﬁéa&cﬁiﬁz@n@yﬁ}@@i@htmp to 2 further

1-C6)-a cycloal here some
e eI e ol SN o%kli]\é I PEABLEL: mono-

fluo‘ﬁrﬁ’é“@?%fﬁ% yoPEReeTHa @arﬁ{a e Faﬁeﬁ)a%dé%ﬁl 01, -0
ind%@ﬁﬁﬁﬂﬂY@@dﬁgﬂ%ﬁl@&@ma Wk(&;ls&@)@lgly lo®¥he hydrogen atoms in the

-(C3-C6)-cycloal 3/I where some or all of the hydrogen atoms in
alky"df yEFARIA LG BuPEpIEL d o} fidHin ) R RE3gRiEFed oY

R4 fwerithe same or different and are each independently a
hydmgﬁﬂ R6, R7, RE and R9 are the same or different and are each independently a

hydrogen atorn, -(Cp-Ceimalkyl, ~(C3-Ce)-cycloalkyl, GH,
-CN, -NOs, -0-(C1-Cg-alkyi, -0-(C3-Cgleoveloalkyl,
-(Cp-Cg)-alkylene-(CO)-N(R21)-R22, -507CH;g, -S5O CF5,
~(C-Cq)-alkylene-C(0)-0-R21, halogen, -8Fs,
«(Cg-Cy)-atkylene-C(O)-R21, -(Cy-Cy)-alkylene-N(R21)-R22.
-(Cp-Cyq)-alkylene-N(R21)-C{O)}-R22, ~(C1-Cg-alicytene-G-{C1-Cg)-allcyl,
-(Cy-Cg)-alkylene-0-(Cy-Cg)-alkylene-0-(C1-Cg)-alkyi, =Si[-(C1-Cy)-alkyl]s.

-(C(-Cg)-alkylene-0-(C1-Cyq)-alkyiene-(C3-Cg)-cycloalkyl,
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atom, -(C1-C6)-alkyl, -(C3-C6)-cycloalkyl, -O-(CI-C8)-alkyl,
-O-(C3-C6)-cyeloalkyl, -(CO-C4)-alkylene-C(O)-N(RI 1)-R12,
-(CO-C4)-alkylene-C(O)-O-Rill,
-(CO-C4)-alkylene-N(R11)-C(O)-O-R12, -(CO-C4)-
alkylene-C(0)-R11, -(CO-C4)-alkylene-N(RII)-RI2,
-(CO-C4)-alkylene-N(RIl) 25 C(0)-R12, halogen, OH, -CN, -NO2,
-SQECHI 1P HAC G A G E-Co)-alkylene-O-Cl¢5)-alkyl,
B N T A R R
-O-‘Q@@-@K)’JMRWW—(@@-@T@%YM are each unsubstituted or mono-, di- or
1C8)- Al one O 1-CR) Al O -CO) e where ko
-C6)- ene-Q-(C1-C6)-alkylene-O-(ClI -C6)-alkyl, where alkyl,
R I AR B i BN B G i o o
trisphstititadiiide pendentlyidypddnG4)-alkyl, -(C8yC6)-cycloalkylpgern,
OH,OAGLid47 Co6)ralkyl oL QR:4G3-C6)-gycloalkyh yhere same
ora Fgféﬁéa lgédrogen(%t?r?g?n%ﬁ%ﬁ alkylgi or cy%lgﬁ%?n%%}} be
repiadéd-bgfrigpmerlwith the proviso that at least one RI, R2, R3
or Rét Jsonot @ehyakQaen i iammtiodd bARehR24iR 4iang:-B 8- 9bfBRubstituted

and R4, together with the ring atoms to which they are each
borfEfsas i HYa ring selectdd from the gf8ligeBs ~(C1-Cy)-alkyl,
2,3,5:6.0Bhaxalydin:, -0-(Cy-Cg-alkyl or -O-(C3-Cg)-cycloalkyl, or
1,2,3a,4,5,8-hexaaza-cyclopenta[b]naphthalene;
2,6?]@@9@@&?@%-5-%&

1,253ard Snpeotadzascyelopenta bipaphthrlgnsikylene or cycloalky! may be

2,3@%&@@%{4;&?,8-dioxa-1,2,3a,4-
tetraaza-cyclqpenta[blnaphthalene;

2,36 PeduriarBest i goNme £, 84: £ 5 et B8 2 gr hydrogen atom, or
cycﬁpm@tﬁﬁg]ﬁépmriﬁ]eﬁé;and R& or R8 and RS, together with the ring atoms fo
2’6?¥h§ﬂ%{5§}3}éd§ﬁ%r§i€mi%2& 3a4 @Wﬁng, where the ring consists
cycoe,tar napnhthale %;r ¢ AlOMS 4Te Ie e troeer

oy B R ARE T 3 5.0 ' s s esd s pigosen. vgen
naptitfiaripies. gAY dies 5 PRREREN PO Rt te A RsS i aaémendently
2,6 1%,8-tetrahydro-

3H-gyclepentalelll. 2. dtriazalald.2-plpyridagine; . (c;.cg)-aliyi
2,7,g,§-t£fafil?/dro-3H@éyc op%ﬁaa[g]%[u,4]triazolo[4,Sgb]pyﬁr%dazyine >
and%@ﬁg}@g}@?@gﬁ%}x@cﬂg some or all of the hydrogen atoms in the 5- to §-

1. 3ciol 2 liagelod 3-eyTine e g
uns sttute mono; r diIsubs mue Inaependen y

RS e Rk e kpeliR (U RRRRAE TN c1-coran,
-O-(C3-CH)epyicitiatkyiC whgrelisome(Op-al Hfdlne HyghogeltaAtorm s s-Cy 5)-

in the 5- {0 8:mem VEQ ring formed, and in alkyl or cycloalkyl,
S-S - . .
may E)te re i%ac (c)irby ?fluo3r'|ne, 20 Ril and R12 are each

indeperdenttyoa Hydfdaehyatesy (@5 C6akylkylene or cycloalkyl may be
-(C3ep)cvetnaiay] or(CO-C4)-alkylene-(C6-C14)-aryl,

R21 and R22 in the "N{RZ1)}-R22" and "N(R21)}-C({O)-R22" fragments represent a 5-
to 8-membered ring which is formed together with the nitrogen atom "N" or the "N-

C{O)" group io form cyclic amines, imides or lactams which contain up to 2 forther



10

15

25

30

L

-(C0O-C4)-alkylene-(C4-C15)-Het, -S02CH3 or -SO2CF3, where

some or all of the hydrogen atoms in alkyl, alkylene or cycloalkyl

may be replaced by fluorine, or 25 RI | and R12 in the "N(RI

[)-R12" and "N(RII)-C(O)-RI2" fragments represent a 5- to
8-membered ring, selected fromidge group of azetidinyl,

pyrrolidinyl, piperidinyl, piperazinyl, azepinyl, morpholinyl,
thiggosphel Mgﬁ% r%ﬁdﬂ@'ﬁ;?)@@@'w@i@@ﬁwﬂﬂgﬂl f@&ﬁﬂfcdl or ono-
piperazine:2,6-dign rpholine-3,5-diony; rolidin-2- OO
e e R R e
ringis-8yumsdbstingige piaabyiowordisubstitdted trdegesderitybip the
-(C1-C4)-alkyl. -(C3-C6)- cycloalkyl, , =O-(Cl-C6)-alkyl
-o.ig%.é-@e%éaé%m%a%%% B S T T gt =
atot¥€’iifthe 5- to 8-membered ring formed, and in alkyl or

cycloalkyl, may be replaced by fluorine, R4, R5, R6, R7, R8 and

RO ais.the.sanmaofdifferent and.anis gash indepapdantly a

hydrogen atom, -(Cl -C6)-alkyl, -(C3-C6)-cycloalkyl, OH, 5 -CN.
NGZ: %Rf(efl-\bg)-alkyl, -0-(C3-C6)-cycloalkyl, -S02CH3,

-SOP G EBnE oL@ Ay kY o rsrgay)iNtR21)-R 22,
-(CO:C4)ialkylene-G@ygek-R2 ksdaalogers ~8halkyl,  -(Ci-Ce)-cycloatkyl,
-(CQCa):: ey 1, -(CO-C4)-alkylene WB2ér11)-R12,
-(Coc?-céz{} ?-)agl@%’ﬁe%;%%ﬁ%:(oymz leenahliBeL B )
L(CT RO R E6)-alkyl, P “0-(Cr-Ce)-alkyl or
-(C-CB)calkyktrd-D- Ok € B)dl kyderyel@k(C k€ 8)chlkydubstituted or mono-,
-(S:iA[g(Cll-C4)5@|ky”g%g&@@a@@)l-alrymmﬁt& by ~(C)-Cy)-alkyl,
-C4)- ene-(C3-C6)-cycloa . .
(OO AR N A ) AR (G syl vheresome or
-(Calef by MérsihErdaiRyluIRy féHerbnd Ry b Emp ey dyeriee:
unsgbstitiute dwe i eno: ool it tretr suib stiteddd iindepémde nthydyeen atom, -
-(Cl &4l VPO l, $QatCr AP E@:ahgen atoms in
(Cé%%ﬁ%}%ll éﬁgg%aygﬁ%%ﬁbﬁﬁéﬁr mono-, di-, l%%,?etra-

or pteasdatlitddrmdeparrtenty By Halogen, -(CI-C4)-alkyl,
-(CECaroyrioalkyl 0 He @nfGl dEBYealkytiGre each independently a hydrogen
“O-(G3:C6)-cyclealiy. a(Ga-C15)-Helmhere FRpis unsUbSHIEY. aliy!

or mono-, di-, tri-, tetra- or pentasubstituted 20 independently by
halo§ef2-{@redysliky|, -(C3-C6)-cycloatkyh-Eipalk @(@f!@hglﬁiw-ml
or -Q{ 3L RYElOANI011, (Co-Cy-alkylene NR11)-C(O}-O-R12, ~(Co-Ca)-

aikylene-C(O)-R11, «(Cqo-Cg)-alkylene-N(R11)}-R1Z, ~(Cq-Cy)-alkylene-N(R11)-
C(O)-R12, halogen, OH, -CN, -NOp, -800CHj3, -Si[-(Cyi-Cgj-alkylls,
-(C1-Cg)-atkylene-O-(Cy-Cg)-alkyl, -0-(C1-Ceralkylene-O-(C1-Cg)-alkyl,
-0-(Co-Cg)-alkylene-(Cg-Cig)-aryl, -0-{C1-Cy)-alkylene-(C3-Cgi-cycloalkyl,
«(C4-C15)-Het or -0-(C1-Cg)-alkylene-0-(C1-Cgl-alkylene-0-(C1-Cg)-alkyl,

where alkyl, alkylene and cycloalkyl are each unsubstituted or mono-, di- or

trisubstituted independently by -(C1-Cy)-alkyl, ~(C3-Cgl-cycloalkyl, OH, -O~(Cq-
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-O-(C3-C6)-cycloalkyl, where some or all of the hydrogen atoms
in alkyl, alkylene or cycloalkyl may be replaced by fluorine, 25
with the proviso that at least one R5, R6, R7, R8 or R9 is not a
hydrogen atom, or R5 and R6, R6 and R7, R7 and R8 or R8 and
R9, together with the ring atomsi#y which they are each bonded,
form a 5- to 8-membered ring selected from the group of

2, 3edinyenelenzofledidinaidi4-dinydro-2H-benzo[l,4]oxazine;

1,2,3,4- tetrahydroquinoxaline; benzo[1,3]dioxgle;
3, 4W9d?@_?ﬂ_bléﬂizgﬁ’m§%ﬁéo§ﬁ &1 1, alkylene or cycloalkyl may be
2,3rébetetraliyoires. 1 H-benzo[b][1,4]diazepine, where the ring is
U(”SMME%?%@&EE‘L% Qz&%ﬁﬂwbﬁkﬂlll}ﬂ?& mdependeathdyaon or
-(C1-C4)- , -(C3:C6)-cyc H, -Q-(C1-C6)-alkyl of . an
o NN Ny e B S ey
in tARSIS bRSB EFh et SR BN RS IS B0 NBSNEEIRY O Grcy/eibiigHrhydre-
may, he:replaseehbycfitlosme[RRthanridR22 are eachindepehddHthroxa-
a thé!angﬂ_'Fﬁx@%}a:&ﬁﬂo'?%@r@i&ﬂmﬁa(ﬁ%:Cﬁi‘,@)ﬁ%&%ﬁ%-s,&dioxa-l,2,33,4~
c

-(CO-C4)-allcylene-(C6-C14)-aryl

B R e T i
someopalkbitimathyidrogen atohs T atkphvatkyierelor-bycldafippntaaza-
may\bRnH: iapiaced-hy flogrine orBdl@nd R indhexaazacyclopentafal-
N2 522" 0diNR21) (0} 822" IaGmeNtaepieosht 3 lfie
8 ﬁw ar rom the

ered rifg selecte roup of azetldlnél
py RSt R ER b B NG 4% Einy |, morphatif§-tetrabydro-3H-
thioepospheljty!, pyrretidiie20fpricayts piperidine-2,6-@idwypa-tetrahydro-

P ' peff%jz[ﬂﬂgxb%o @: ?'@Wi,ﬁmﬂzmk BIQE&ETQWAWQWSQJW@ s];]ﬁﬁwimted or
piperidin-2-ony|, piperazin-2-onyl and morpholin-3- ere
rin §n%n°§ud6%!?§§?gtaJ or éﬁ%er?g?nglﬁ r‘éﬁ@éﬁﬁ é%&(ﬁ%d—e?égnhé\gﬁ F)}Ol%%{/(]}%’ O,
-(C1eQ4)-alkiyllks(CB-G6) 5 SploplieylicD e {Grd o Cfl) odi iy hpdrogen atoms
-O-(C3-C6)-cycloalkyl, where some or all of the rogen ato
i 6 T B AR T A T A A o o BBy s

may“8%¥eplaced by fluorine. 20 4. A compound of the formula |
as daimestinkdains 14da13, wheeeiand issCiRiopdN, Alis.an@niogy-alkyl.

of anorganic or,jfagraanic acid, (Co-Cq-alicylene-(Cg-C g)-arl,

-(Cg-C4)-atkylene-(Cy-Cy 5)-Het, -S02CH3 or ~SOpCF3,

where some or all of the hydrogen atoms in alkyl, alkylene or cycloaikyl may be
replaced by fluorine, or

R11 and R12 in the "N(R11)-R12" and "N(R11)-C(O)-R12" fragments represent a 5-
to 8-membered ring, selected from the group of azefidinyl, pyrrolidinyl, piperidinyi,
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-ony! and morpholin-3-onyl, where the ring is
unsubstituted or mono- or disubstituted independently by ~{C-Cyq)-alkyl, ~(C3-Cg)-
cyeloalkyl, OH, -0-(C1-Cg)-alkyl or -0-(C3-Cg)-cycloalkyl, where some or all of the
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Ql is a hydrogen atom, -(Ci-C6)-alkyl, -(C3-C6)-cycloalkyl, 25
-(C0-C4)-alkylene-C(0)-O-R11,

-(Co-C4)-alkylene-C(O)-N(R1l)-RI2, -(Co-C4)-alkylene-C(O)-R11,
-OH, -O-(C1-C6)-alkyl or -O-(C3-C6)-cyeloalkyl, where alkyl and
cycloalkyl are each unsubstitutetéd8r mono-, di- or tisubstituted
independently by -(Ci-C4)-alkyl, (C3-C6)-cycloalkyl, OH,

-O (i) nahey i@ theQ- (6 8-cibeisal aatiapinivh are BOME of c3oalk0f may

the_hydro toms in alkyl or cycloalkyl may be replaced by
qu%ﬁ%?F%g %Frf%u Sgeére the same or different and are each

ind%ﬁe‘ﬁ%é%tlﬁfé Fr§df’69%%aéqélgﬁ SYBRHOL (@’f_ﬁ@‘g}_ﬁ(&ﬁe&a{:h independently a

-(CB«E&xcycloalieyk,where-€orig)eiall of the-iydfaperniabms in - OH.

alky%hﬁr cycloallgiqd#ay be reg@_%ée/g_%é]_%g{jne, Ri, R%@? ég}gc ﬁféalky},
a

are theé same or different and ar independently a §/drogen
atorBa(ChC4)-alkyl, -OUECEES)-alkyl, -O{@I-QokeetollYINE21)-R22,
-(CO:CH)-alkylene. sNR11)-R12, - _SFs,
-(Cg-c(éi%‘igﬁ% gne-%(%g))(%{(%ll, -CF3, heloger. .-
-(CaCCapedhkylereCN(R2L)-C(0)-0-R12,  ~(Cp-Cq)-alkylene-N(R21)-R22,
-(Cm 4)-a 2 J() Bllg_z?hlorine, A ene-O-{C1-Cg)-alkyl,
SAGUREEIBR e, (cycamec i coms
-O-(€Co- G pkiigeRef e alyleny Lo €ar895)-Het widrd fHera&yls.
selegipd framythe araupg) acitivicazgpid oagatidinyl,
benzimidazolyl, benzoturanyl, benzothiofuranyl, benzothiophenyl,
o hedirvont tiitnot et R o
ber\@i}%ﬂ‘%mﬁ{?ﬁg|)éhkﬁi€ﬁ9?§ﬁly4yé}@ﬁclyp%fbaﬁeﬂwu@abhﬁﬁﬁy|,or mone-, di- or
quinazoli uinolinyl, 4H-guinolizi uingxalinyl, . .guinuchginy, . .
e A e e
dibélsrefuianyls diberzdthiopherylis unsubstituted or mono-, di-, tri-, teira- or

dih)yggggf%{)@ﬂ[geés-b)tetrahydggg%gﬁghﬂ)dihydrofurarg?l, dioxolyl., taiogen,
dio anfﬁ, 2H, 6H-1.5,2-dithiazinyl, furanyl, furazany

imid&zofialrdhy imidazGimgsifrRaoy |, 1Hﬁ)ﬁﬁazolyf}iictsi6ﬁﬁ)ﬁ}kyl ot
indalizinylcipdebdaiagti-indolyl, isobenzofuranyl, isoquinolinyl,
isochromanyl, isoindazolyl, isoindolinyl, isoindolyl, isothiazolidinyl,.
2 o ST TR IR BT Ao o P i
2-isaxageliayly morpholinylbnaphthyridingghlestahydroisoquirGhiryd;-alkyl,
1,2,3-, 0xadiazol 4-oxadiazol 2,5-0xadiazolyl

) 1... o - 3. - - - - l_ ™ - fur k 1
1,3,4%x§ﬁ§‘z’%?§ﬂf%%§§bl%i@i%8 %%zi%& ,?g%gtﬁlué’%%?ﬁ, v or
phenarnthriginylcipdienanthrolinyl, phenazinyl, phenothiazinyl,
phenexathiinyl, pheloxazinyl, RNNAIAZINYY, HIPGLAZINYY: RREHANVhay be
pteridinyl, purynyl, pyranyl, pyrazinyl, pyroazolidinyl, pyrazolinyl,
pyrdsBRFEISyaZRyI, pyridooxazolyl, pyridoimidazolyl,
pyridéthiazabyispyrico lhispine Myl Ry RAYRS or R9 is not a hydrogen atorn, or

R5 and R6, R6 and R7, R7 and RS or RS and RS9, fogether with the ring atoms io

which they are each bonded, form a 5- to 8-membered ring selected from the group of
2,3-dihydrobenzofl,4]dioxin; 3 4.dibrydro-2H-benzo| 1,4 joxazine; 1,2,3,4-
tetrahydroquinoxaline; benzo[1,3]dioxole; 3.4-dihydro-2H-benzo[{ 4}thiazine and
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pyrimidinyl, pyrrolidinyl, pyrrolinyl, 2H-pyrrolyl, pyrrolyl,
tetrahydrofuranyl, 25 tetrahydroisoquinolinyl, tetrahydroquinolinyl,
tetrahydropyridinyl, 6H-1,2,5- thiadiazinyl, 1.2.3-thiadiazolyl,
I.2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4- thiadiazolyl,

thianthrenyl, thiazolidinyl, thiazotiag!l, triazolyl, thienyl,
thienoimidazolyl, thienooxazolyl, thienopyrrol, thienopyridin,
thiqmimwmghigmgm@ﬂheqyjaMmorpholinyI triazinyl,

1,2,3-tri I124r| zoI1253 ri l,,1.3.4-triazol

e e G e N G
(Calk@4)(éﬁf%bcyc(mwlﬁi)@cl@e)my‘lyb@rs@ﬁ@ﬁéipmktﬁéyl wheru

NYOiRRen IoMadR AllYIRIR AL RI2CE B ANALNG, %@m&@w
are each |nde endenté/aﬁg é}érogen atom or -(CI-C6)-alkyl,

R6 OR7C N R &°4F fHE"BF different and are each
ind@pendent§22 hydregbn atopepd¢@l-C6)-aliepge®Hatom, -(C1-Ce)-atkyl,
- k hlorine, bromine, -SF5. 5 ene-
(Cd%égaﬁ?y thﬁéqN(Fezl) R22, -(C4-C15)-Hefl “4"iene(Catrayant
(C&@@@H&W@ne{ﬂﬁ@z@)@@) R22,-802CHs or -S02CF3,
-CF‘/%’lgg% %@ ?‘lﬁyl(%ntﬁecﬂy% 91631:@{@/ il?gﬁ{yq) g&%s@%r@!ﬂba&y} may be
-(C0-C6)- alkylene-O-(C1- C4§ alkylene-(C3-C6)-cycloalkyl or
(CfﬁPé%GfiSN H’é 8-(CO-C6)- alkylene-(C6-C14)-aryl, where
alkyighenisRMasulystititBeL oR MO A UNBHIItEE R 22O fragments represent a 5-

-O- F\E% i&@b@@ﬁy l‘aﬁé’ ithdhier prey i&éé %}&izglg Qg@l&ﬁ@ R&o&?ﬁmﬁb;ﬁﬁdmﬂ
or IS not.a rogen a an

and E%Q t%Z P%gr with nlﬁ)ﬁnr\{ ng a%éor%ig QO% ich ? §]1§r%9§2810ny1
bonﬁ%’dfé?’r%éadfﬁé’llp HORH& AT, %*Fé% tﬁ%@ﬁ#@lﬁ%ﬂ Unstituisgobiin2-
moneagubgtttited oy Glpddraliophl 1R 2bandiR22naeveach the ring is
independandy & bysdroge mtsgmu% Kb Bdralkyl- e mp;quxad?, Ce-

of the formula | as claimed in claims 1 to 4, wherein the compound

of thelealufdt i <4eleted b tﬂé%rgéb(gploaucyl where some or all of the
1- {%ﬁ@&ﬁtﬁm 10@195-20 8-membered ring formed, and in alkyl or cyciocalkyl, may
(pentafl oro ulftzimoyfl henyl] -2- oxoethyl} 3-amino-6-ethoxy-[1,2,4]tr
iazo offl fsbfrl azm -l-ium trifluoroacetate,
3-amino-I-[2-(3,5-di-tert-butyl-4-hydroxyphenyl)-

. 2-oxoethylGetsifioremeaihyh [add] tiazahe]4,8-a]pieidin-l-ium,

3-arginQ=lp[2-(3¢5- di-tert-butyl-4-hydroxyphenyl)-2-oxoethyl][
1,2,4]iriazolo[4,3-a]pyridin-l-ium,

3- anﬁlﬁ%"-?-f?“(%“tfeaﬁ ?faﬁﬁcﬁfﬁﬁgﬁ’&;&ﬁ% orpholin-4-ylphenyl)-2-oxo

ethyl}*6 is a hydrogen atorm, -(C1-Cer-alkyl, -{C3-Ce)-cycloalkyl,
-(Co-Cy)-alkyiene-C(O)}-0-R11, w(Co-Co)-alkylene-C{O}NR11)-R12,
{Co-Ca)-alkylene-C(O-R11, -OH, -0-{C;-Cg)-alkyl ot
-0-(Ca-Cg)-cyeloalkyl, where alkyl and cycloalkyl are each unsubstituted or mono-,
di- or trisubstituted independently by -(C-Cap-alkyl,
~(C3-Cg)-cveloalkyl, OH, -O~(C-Cg)-alkyl or -O-(C3-Cg)-cycloalkyl, where some or
all of the hydrogen atoms in alkyl or cycloalkyl may be replaced by fluorine,

Q2 and Q3 are the same or different and are each independently a hydrogen atom,
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25 trifluoromethyl-[1,2,4]triazolo[4,3-a]pyridin-l-ium,
3-amino-I-[2-(3-tert-butyl-4-
methoxy-5-morpholin-4-ylphenyl)-2-oxoethyl]-5
-methyl-7-trifluoromethyl- [1,2,4]triazolo[4,3-a]pyridin-1-ium,
3-amino-5-chloro-1-{2-[3-methyi&ino-5-
(pentafluorosulfanyl)phenyl]-2-oxoethyl}-[1,2,4]triazolo[4,3-a]pyridi
N-l-ime3- aﬁmirap e RSB 8H0%MeRNRY brlall of the hydrogen atoms in
= 2- - eth

(pen § Orc gnml%%: n ﬁcﬁdé}%g}é%mﬁ [1,2,4]triazolo[4,3-a]pyridi

n- |_ﬁ}ﬂ{{23@érﬁ1ﬁé{¢} are the same or chfferent and are each mdependent}y a hydrogen
-[2-4Brtert-butyk4-tgthiory-5-motptbit ghakshenyl)- 23axgethyHydloalkyl,
%5612&3%0%1%%{1@9;%%?&9?% #2.Alipazolofg -alpyrdgym.  op.
butyCé-ﬁwm&%Nﬁdﬂommﬁl@het%)%)@tb:éthvﬂ]l@r@ﬂ%b@ @hiarine,
ethylcarb 4 loj4 ri ) e
3. ar(r% ﬁf %@h%ﬁ( E:ZQ) gggggéﬁ ter %u%tly %{) %4) af%he -(Cg-Cr4)-aryl or (Cy
hyoﬁmx)yﬁﬁewmyezﬂ@k@etﬁw}e{il frontiia zotofd B-ipiinidagiprividngzetidingl,

3- aB@}EQr &L&o@l benzofuranyl, benzothiofuranyl, benzothiophenyl, benzoxazolyl,
tert-butyl-4-méthoxy-5- m(}};hom -4-ylp hen )-2-oxoeth If6 ethoxy-

1, é’%]‘f?‘ii%?&[h gem in® Fli‘ﬁﬁ?xamiy‘ enzzsotmazoi carbazolyl 4aH-
3-armibga- (@ tekntutghigepbitioxywlinyl, 4H-quinolizinyl, quinoxaliny.

{nosqgmurﬁﬁgylph@mh&ﬂxoem&éﬂwprqp@éw{ﬂh2 Alriag@iRquinolinyl,
raaz |
d%@q%@l{ . (mnu t%(é%%&él%i dihydrafi ingﬁ 3-bltetral ydrofuxanyl

3-amino- ‘tert- butﬁ/ é5 mog oll ny -2-0X0
ethyisrefisthoxyipradya e 428 b sy az?ﬁhﬁ , furanyl, furazanyl,
3-amiide=@ratnxyid2-(dvimietioxyy 1 0H-indazolyt, mdolmyl indolizinyl, indolyl,

3- W@f@ﬁg l\ﬁ séﬂeﬁz&rﬂﬂ%@mﬁm{y&gbﬁnﬂé&c’l%%?imf&r{:ﬁéoﬂf”ﬁgﬁ&lmﬂ
[4,3-b]- 25) ridazin- 1

Ly Ry RS e AL HERY 2o
amihtsBaethony -[ Rmiayvelo@Bublpgindbzirdtipbroisoquinolinyl,  1.2,3-
3-agaRod2r (3 tﬁﬂonhﬂyl 1.2,3-oxadiazolyl, 1,3.4-oxadiazolyl, oxazolidinyl,

methoxy:5-mg 4&91% ri QQEH&‘Qy? %g&%ﬂ@ﬂéﬁéﬁ%%@%ﬁé){m[namﬁ

1,2 4)1 triazolo pyr| azin-|-i

3- aﬁﬂﬁmam e??a&ﬂ’fﬁiay]rné‘fﬁ%%%V%Yho%’ﬁ‘éﬁﬂﬂt VEBET: 2 pregidinsl
oxopthylf-6 wyeishutmeyifil, 2 p¥itradiclofd, Spblpylidazipyiskeim, pyridazinyl,
g ?%&&%@Ite@mdonﬁdfao}z} pﬁmdothlazoiyl tﬁ}‘]yndothmphenyl, pyridyl,

utyl-4-me olin e oe phenoxy-

1, ZPXWIII% sk 4¥ 1§lda£rvﬁri1¥ag ’R%lgyrro?)i y%c]iﬁ %&ya)f/oﬁlranyl,
3- amiwéyétcbwm@iwll (233 methipycropyridinyl,  6H-12.5-
-motphtdins4:yIphepyhaZoxeethyl R[4 Riditxiazolo 1,2,5-thiadiazolyl, 1,3.4-

[4, BﬂQLH;’QQS zin- %hllalfl%ren I, tmazolidinyl, thiazo i thiazolyl thienyl,
3-amino-I-[2-(3-tert-buty I 4-methoxy-5- moraholln Iphenyl)-2-0x0

etwﬁi%w(lf%z%lﬁ%ymaaezwm ﬁm&%ra 3%?6%?8&% %Wmmiyl
3-artimephieriSarerithernpibolinyl, triazinyl, 1.2,3-triazolyl, 1,2.4-triazolyl. 1.2,5-
methRxynk-MorRhakndnd rhemh:2-oxoethyl]-6-cyclohexyloxy-[

L JERTRL F SR M SR o 0 o o (51
phenyl)-2-oxoethyl]-6-(2,2,2-trifluoroethoxy)-[l,2,4]triazoio[4,3-b]py
ridazin-1 -ium,
3-amino-I-[2-(3-tert-butyl-4-methoxy-5-morpholin-4-ylphenyl)-2-oxo
ethyl]-6
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25 cyclopropylmethoxy-[1,2,4]triazolo[4,3-b]pyrida.zin-I-ium,
3-amino-1 -[2-(3-tert-
butyl-4-methoxy-5-morpholin-4-ylphenyl)-2-oxoethyl]-6-ethoxy- [
1,2,41triazolo[4,3-b]pyridazin-l-ium,
3-amino-6-(l-ethylpropoxy)-1.-{Z3-methyl- amino-5-(pentafluoro
sulfanyl)phenyl] -2-oxoethyl } -[ 1,2,4]triazolo [4,3-b]pyridazin- | -
iunaycloaikyl or some or all of the hydrogen atoms in alkylene are replaced by fluorine,
ethyIpropox sulfanyl
oD e B P
3 dhirks-R- (B4 erdoRtyirs-the same or different and are each independently a

etk@ﬁy@&tw&wewi)égmmtm E-GleatiyprmpD X3 HiiniaEOl BT s,
4,3-b]pyridazin- 1-iu

3 Ao AT E’éﬁ‘f&ﬁl%&]}% 2y pToy IR thosyRTetry BRI 2 6% O

oethyl] 153CF4-(Co-Cg)-alkylene-O-(C1-Cg)-alkylene-O- (L1~C6) -alkyl,  ~(Cg-Cg)-
g (%n%hﬁ%% %30 )%A %kazil r(l 32 %B[cyc oallp%ngxa Zt% &lﬁmzilkylene—(}-(co-(‘,(;)-
4, 5atiethoxyphenyd)¥R-oxoethyl]-6-(1-ethylpropoxy)-[

1, 2 triazolo b]pyridazin- 1- | bsituted b
3- arﬂno I-[2- Zi%S-é[)’er[tj butylls4 5- blscycfmpropylmethox%ﬁoesﬁy?){2ono d

ethyH61@setPipropoxy)-[1,2,4]triazolo[4,3-b]pyridazin.-l-ium,
3 amiﬁl o ﬁ%\@ot%ﬁ%a%%@féré RS, R6, R7, R8 or R9 is not a hydrogen atom,

b B AYIPREYD & PR Rt RYRIRBRIAD PRk o

azin-l-ium,

3 awhﬁbmfzﬁes-%éﬁ PSSR B R 10,0t W gl IS umsubstituted
ethy}pﬁexp@mys)a{dr;-a ¥ltiiazalp[di34ib]pyridazin-1-ium,

0-6-(1- pro oxy) 1-
[2 ( r&eth(ﬁy-;@%ﬂucﬁome C%Iphlé}r%?}ff- E:(I)]%ethyl] [lidi ﬁ%trlazgigl[
4,3:Blpyrica%n- 1-ium,
3-amino-I-[2-(3-tert-butyl-5-methoxyphenyl)-2-oxoethyl]-6-(1-ethylp

3. rop%xyg l%‘k B%ig Iﬁlzsx%!.]l Jé_ Cycﬂf%“ amZIC allmltls'lmto 4, wherein the compound of

3-aminG-T: opropy

meﬁlh%)xypm}ﬁﬁyl)lz O%(oéﬂ’?ﬂj’% (?[Qé‘th}%ro@&k‘y) [¥£2 A]thd2GRspuagyino-5-
b]pﬁﬂﬂmdosm%ymmmwomethy -3-amino-6-ethoxv-[1,2 4jtriazolof4,3-

I- B#ﬁ;ﬁ%&z%é tﬁxﬁ&@m@mtmmhm% OxeethYI-Bolkath¥kny -

- propoxy rlazo 0[4,3-b]pyridazin-I-ium

3. alznﬂ;faefzaé me %3 olo[4,3-alpyfidin-1-igm, 3-amino-1-[2-(3,5-

tertmy}pweh%y@:mm}]-@w@uhmp?dmﬁ@@n 82 |atidar bligm.

[4, 33Q1Q¥ﬁqa§l@31te¥¢5ﬂkm34 methoxy 5 "nerphohnméi yiphenyl)-2-oxoethyl]-6-

3-amino-1- hex dimetho yphenyDs 2:Qx08t 4.

hyl]t%-&)- ﬂ%ﬁth(ﬁllg Zixfr@l%trl qS“[r)i]pyrld%;zwﬁ |ur?12 %3 v

3-amrHEes- Blﬁf q 1{2 ( 3-2- oxoe yl}-5-methyl-7-trifluoromethyi-

butyl- 5:4nethexianethyidhenits2-oxoethayl]Hd s2ultriaz ol B:bjpymino-5-

Ejza% elﬁ%ﬁmr%gﬂ?ﬂtgﬁﬁleh 71}-2-oxoethyl t- {1“2] 4@&1&3(}10[4 ﬁ allpyndm -1 )1urn 3-
chloro ethox ny e ylpropoxy

2 G enosg e el o

3- ammgnqglf@;ylmwmngg -4l Zeltriazoiof4,3-alpyridin-i-ium,

dih, ydsendH-penzefdsdinxeaiinbxyl)-2roxaeihyl}ionthatiylprepony)-

[1,2,4]triazolo[4,3-b]pyridazin-l-ium,

3-amino-I-[2-(3-tert-butyl-4-methoxy-5-

morpholin-4-ylphenyl)-2-oxoethyl]-6-diethylamino-|

1,2,4]triazolo[4,3-b]pyridazin-1- ium,

3-amino-I-[2-(3-tert-butyl-4-methoxy-5-morpholin-4-ylphenyl)-2-oxo

ethyl]-6-
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piperidin-i-yl-[1,2,4]triazolo[4,3-b]pyridazin-I-ium,
3-amino-I-[2-(3-tert-butyl-4- 25
methoxy-5-morpholin-4-ylphenyl)-2-oxoethyl]-6-ethoxy-[1,2,4]triaz
olo [4,3-a]pyridin-l-ium,
3-amino-I-[2-(3-cyclohexylmethopgp-5-ethoxyphenyl)-2-oxo-
ethyl]-6-(1-ethylpropoxy)-[1,2,4]tiiazolo[4,3-b]pyridazin-l-ium,

3 %U?@ é-e’t[%ﬂ(y%arbonyl 1,2, 4Mriazolo[4,3-a}pyridin-1-ium,  3-amino-1-[2-(3-tert-

(l)bmf%g %j: th0X¥ %b rlpr}}/'l)m 4 yi(%g}ltf]lxl% xge%)}z]}/lp 81%2%)7( g)nj;lthyicir amoyli-

azin-
3 aﬁh%ﬁ@%%%ﬁw@ﬁﬁﬁk%“@{z - (3-iSopripyi-citiethbi(f-S36-tert-butyl4-
pherst)x2paxaethyli{dhAjtrianiel afd B340 piriddzin-Hinm, 3-amino-1-[2-(3-

3- a@ﬁﬂ%&}{[@ xﬁ%ﬁxoxy :> morphnhn - lphen 1}- ?—oxoethyq -G-cthoxy-
yclohexy metho methoxyphenyl 2 oxoeth

-(1-eth
xy) {22 Zﬁﬁ%{%ré[%@"bﬁ??% TSI - |- -2mine-1-{2:G- 2 b‘“yho DS+
3- ammbdn@%-[ﬂp(@r@i}jﬂqq&b@x}b}ﬁo;gﬁ:@%A] 2. 41triazolo[4,3-bipyridazin-1-
eth@xy phenyil2rgxeetbybi(dathiprapaidih2,AHERaZ0!0 oxoethyl]-6-

[4.3- b . Xy
3- amlno zgj(é}%}%mt iZl]pr}r?ed"h nf 5 malhycfm mZOH6 B%%}%P{Z gx%l;tlhﬂ
n-6yTeeeh étﬁ;a]tfeﬂé?r&ﬁsa?l{’iﬂze%h%@ms DR p Rl oddnio!

3- ammhzﬁ-d{ﬁ]ihylaﬁﬁmbdc-etyiammo -5-(pentafluorosulfanylyphenyl}-2- oxoethyl} 3-

{2-[3meox¥ %ﬂi%@&r@%ué ﬁy&alagnw&@ 9xaethulhs 2eflbutyl-4-
triazolo 5 [4,3-

[2- 1(?;?81? »bur{mr;lﬁ ?T]%% c?xa(eqnln] 2 3 clopentyloxy [1.,2.4]triazolof4.3-
phéﬂmy@@kéé@hyl}werbﬁo@r@@m @mﬂh@ﬁo’fdmrshbﬂwﬂalﬁwﬂ -2-
-l-iWbethyll-6-cyclobutoxy-[ 1,2, 4]triazolo[4,3-b]pyridazin-1-ium, 3-amino-1-[2-(3-tert-
3 am&'n@ﬂm@%%m'? boxyphedhosasiyl-6-(1-ethy
propox riazolo blpyridazin-I-ium, 3-amino

[2- Eézﬁ 1&[%3(3“]'1? E)Z)]& “1ufn, 3-amino-6-benzyloxy-1-[2-{3-tert-butyi-4-
phensthe 2-6xoetiplj:64(drbthylptapostyyi[-[1.2.4]riazolo[4.3-b]pyridazin-1-ium,
1 2 34}:}5@5@L@i‘kﬁf@ﬂ@ﬁf}d&ﬂﬂﬁlb%‘@ﬁ%@phdm% ylphenyl)-2-oxoethyl}-6-(1-

12 7 thoxy)p envl .
6 (I el( éi&e% ﬁ) %'(] EF rgj[ Pfe]yr azm@ ?Ilf{n%ozl Rt
S afﬁ‘?ﬁ@m&r@ry@pﬁwty@g@nm -2~ oxoethy -6-cyclohexyioxy-{1,2 Altriazolo-
metlaoxyphaayh)-2-exoethyl]«6rR-mettexyeihokyixleh@# Fnazpiolin-4-yl-
[4.35R

3. M{'Zd@%gltﬁhtt'ér(% '?l %trxﬂu?ﬁloethoxy} 1.2, 4htnazolo{4 3- b]pytrl‘}]dazué 3( éum
-amino- ert-outy methoxyme en oe

-metHBg [é{éé%}ﬁ%ﬁyhﬁﬁ’a%%ﬁ 3 M%éﬂ%gna’rh SR
3-amyieriofRiBteriuf s by lpgidazin-1- -iam, 3-amino-1-[2-{3-tert-
5- m&!@h@ﬁ&t@#@*ﬁ%ﬂ%ﬂrﬂ%ﬂ@xﬁﬁ&ﬁ%@ ethédtriazolo[4,3-b]

pyri ?’ﬁéﬁ‘ [[?13 lep idazig- 3-amino-6.(1-thylpr oxy) 122 {3-methy-

Ooxy orpholin-4- enta uoros
il tfnzikﬁﬁa%% e .
3-amino3Gxetiybl-{2¢3hmptiexy~{2-{ 3-methoxy-5-(pentafluorosulfanyl)phenyl}-2-
5- (%@L@Iﬁl}ofpwhtﬁ%&qmgmyMM@M} [1,2,43tazR10lb. 30y -5-

daz [-ium,

TS RSO Lo o
thyI poq, 2 szb[é{@ %W@ﬂmomwmethoxvmethylphenyl) -2-axoethyl}-
3-amino-6-chloro-7-diethylcarbamoyl-I-{2-[3-
methoxy-5-(pentafluorosulfanyl)phenyl]-2-oxoethyl}-[1.2,4]triazolo[
4,3-b]pyridazin- 1-ium or
3-amino-I-[2-(3-tert-butyl-4-methoxy-5-morpholin-4-ylphenyl)-2-oxo
ethyl]-
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6-chloro-7-diethylcarbamoyl-[1,2,4]triazolo[4,3-b]pyridazin-1-ium.
25 6. A medicament, characterized by an effective content of at
least one compound of the formula | as claimed in one or more of
claims 1 to 5 together with a pharmaceutically suitable and
physiologically compatible carrieigaadditive and/or other active
ingredients and excipients. 30 7. The use of the compound of the

form%l@di@@&;laf&mq@ z'rzm@o@f{mqr@%ﬁ@iﬁimtqérﬁarompngmﬁgmm-
a cameni 10r onaar n .
tren%?’mden 5‘?5&[20% those é%?’sﬁ)%ﬁers 5%(3}&%5%\/3 ttht Porﬁi)B % dm_n'
embBFsmE 2piseldSAdiTETTHIN fhbitc PBs PEiaRysEPByD-2- oxoethyl]-6-
inflanetinaparyoeisordensiBotiac baerasaaimed iB-gtaim! 72 wWhiekbstyl-5-
ap %P%Mﬁﬁééﬂlﬁ“ %ﬁé'é%’ik@ﬂ@@n&mra%qg@rﬁ m%gzm@r types

of acute COI’OH&I’Y Syn rome, strok e 1% vas

disOrAieHBER e %u méhary &b en?I BSHEGre(
throfmtoticoavelits- datseldiby-bhditeiarimh ﬁﬁ@lléﬁqubﬁﬁ%&lﬂq’apxw i-

qum@W%SEQQ%%@@HMD@%M@QM&M@&MB—b}pyndazm
analolgnaStthnd Istt ?{eg %§1§ Eegyﬁ}s;e(g%%h Rlﬁp ?té%ﬁ)mpoxy}

pass operations or re UCtIOﬂ 0) e Tisk o rombosi

foll bt eaplidal-proikatrdd Such asRREE-Ard Hiff oM™ S<yelopropy-
operationsienyiiccedetes ieadityltoooontalt b# EBudolo i Wittridazin-1-
foreign surfaces.suchasdel sialisiapationts fAnd PALISHISIWILE- (i-etayl-

ndweling, calfiters o isseminaltad intravaccular coaguiBlon, ..
sepsl intra asc r events aSsomae

inflamiatioreoatherosefolosis! eabutesaht thetHiethbbfid ipyridazin-1-
syndrgmesandnth e [sequetatdhereobxunntgraksily treh Iaabethyl-6-(1 -
MelgSIARIS. JOfIAD E{]]a}gg&o@%%ﬁ%&&s;@w& artigylar, %'593&9 B (3t

such as rheumatoid arthritis and arthrosis impairments of the

herRUtAR Sy SR SRt ad fismictepdsits! ]ff%’%f)é chaRyeE R THE™
lung-such-as2etirgnicosherhietivepulmonaryhdiseabethaduroxy)-

respj r@@&mm ﬁm@ngmxmr fibrindepasits i the@yeyi-4-methyl-3 4-
foIIo 9 0 ns or prevention and/qr treatmen of
%P é)ovai ?; ~OX08 QE ~Q - é)t(r){sgxg

scarrl é’ ess ori/) eparlngt a u

fo rrﬁh%]%%ﬁﬁﬂé?@w%@ Oritiore of TS itol %t%ﬁieﬁ*“*mﬁimy >

compiigies:a)-seaeting AconpivadeoftheiformakiHa Q3 QRURE REG:in-1 -

W %(I Bl-amino— 1-[2-(3-tert-butyl-4-methoxy-3-morpholin-4-yiphenyl)-2-oxoethylj-6-
piperidin-1-yl-[ 1,2 4]triazolo]4,3-bjpyridazin-1-lum, J-amine-1-{2-(3-tert-butyl-4-
methoxy-5-morpholin-4-ylphenyl}-2-oxoethyl]-6-ethoxy-[ 1.2 4 }triazolo-
[4.3-a]pyridin-1-ium,  3-amino-1-{2-(3-cyclohexylmethoxy-5-sthoxyphenyl)-2-oxo-
ethyl [-6-( 1 -ethyipropoxy}-[1.2,4]triazolo[4,3-b]pyridazin-1-ium, 3-amino-1-[2-(3-
bromo-5-methoxyphenyl)-2-oxoethyl]-6-(1 -ethylpropoxy)-[ 1.2, 4]triazolo-
[4,3-bipyridazin-1-ium,  3-amino-6-(1-sthyipropoxy)-1-[2-(3-isopropyl-5-methoxy-
phenvii-2-oxoethyl]-[1,2,4]triazolo[4,3-blpyridazin-1-ium, 3-amino-1-{2-(3-
cyciohexylmethoxy-5-methoxyphenyl)-2-oxoethyl]-6-(1-ethylpropoxy)-
[1,2,4]triazolo[4,3-b]pyridazin-1-tum, 3-amino-1-{2-[3-(3,3-dimethylbutoxy}-5-
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R8 R9 where R5, R6, R7, R8, R9, Q2 and Q3 are each as

defined in formula | and W is 25 chloride, bromide, mesylate or
tosylate with a compound of the formula 11l HN-Q1 R2 Y. N' (lid)

R3 N R4 156 in which X, R2, R3, R4 and Q1 are each as defined

in formula 1, with or without addiion of base, in a solvent to give a
compound of the formula I, or b) either isolating the compound of
theetszfmsﬂéﬂhpm@@@@;m%ﬁgr@%m}ﬂ[@@ AR e8RS NG tn-1-ium,
el eoable Sl e SRsroliie D
presence o iC OF Basic ar uris converting It t physio o %Iy

com@aﬁwbésah@wdﬂ@)@@wafm@a@mb% oo dihyamino-1-
prefaretidismethedE)yosal Suitaieyireeusstr R thndotmelta |
whigh, QWing Q. @%&Qemloﬁmiﬁgqﬂeﬁz QEEUERANR. ﬁ&ﬂ&&%}ﬁ&ﬁhgﬁm gl

diastereomeric forms, into the pure enantiomers stereomers

by REER Rt SN i SRAR Ro FaHear SaRe deic dﬁp& F
chraamitogréptfybomeriralitGheatishary-pleasabybrode rivatiraton by
mepnsspfighial e nantiRmericaty, pure gommunpbswmaraa amiAQhoxy-
it L L
3-amino-1-{2-{3-tert-butyl-5-(2-me oxyethoxy)phenyi} 2-oxoethyl}-6-(1-
ethylpropoxy)-i1.2.4}triazolo]4,3-blpyridazin-1-ium,  3-amino-1-{2-(3-tert-butyl-5-
methoxyphenyl}-2-oxoethyil-6-(2-methoxyethoxy)-[ 1,2 4{triazolo{4,3-b|pyridazin- 1~
iwm, 3-amino-1-[2-(3-tert-butyl-3-methoxymethylphenyl}-2-oxoethyl}-6-(2-methoxy-
ethoxy)-[1,2, 4 riazole[4,3-b]lpyridazin-1-ium, 3-amino-1-[2-(3-tert-butyl-4-methoxy-
S-morpholin-4-yl-phenyl)-2-oxoethyl}-6-chlore-[ 1,2,4 }triazolo[4,3-bipyridazin-1 -ium,
3-amino-6-{ 1-ethylpropoxy}-1-{2-[3-morpholin-4-yl-5-(pentafluorosulfanyl)phenyl}-
2-oxoethyl;-[1.2,4}triazolo[4,3-blpyridazin-1-ium, 3-amino-6-ethyl-1-{2-{3-methoxy-
S-(pentafluorosulfanylphenyl]-2-oxoethyl }-[1,2, 4 iriazolo{4,3-bpyridezin-1 -iumn,
3-amino-1-[2-(3-tert-butyl-4-methoxy-5-morpholin-4-ylphenyl)-2-oxoethyl}-6-ethyl-
[1,2.4%riazolo[4.3-bjpyridazin-1-ium, 3-amino-6-chlore-7-diethylcarbamoyt-1-{2-[3-
methoxv-5-(pentafluorosulfanylphenyli-2-oxoethyl }-[ 1,2 4] triazolo[4,3-b]pyridazin-
1-tum or 3-amino-1-{2-(3-tert-butyl-4-methoxy-5-morpholin-4-viphenyl)-2-cxoethyl]-
6-chloro-7-diethylcarbamovi-| 1,2, 4{triazolo{4,3-bjpyridazin-1 -ium.

A medicament, characterized by an effective content of at least one compound of the
formuia I as 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.

The use of the compound of the formula I as claimed in one or more of claims 1 to 5 for
producing a medicament for prophyiaxis, secondary prevention and treatment of all of

those disarders associated with thromboses, embolisms, hypercoagulability, fibrotic
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changes or inflammatory disorders.

The use as claimed in claim 7, which is applied to myocardial infarction, angina
pectoris and other types of acute coronary syndrome, stroke, peripheral vascular
disorders, deep vein thrombosis, pulmonary embolism, embolic or thrombotic events
caused by cardiac arrhythmias, cardiovascular events such as restenosis following
revascularization and angioplasty and similar procedures such as stent implantations
and bypass operations or reduction of the risk of thrombosis following surgical
procedures such as knee and hip joint operations or procedures leading o contact of
blood with foreign surfaces, such as for dialysis patients and patients with indwelling
catheters or disseminated intravascular coagulation, sepsis and other intravascular
events associated with mflammation, atherosclerosis, diabetes and the metabolic
syndrome and the sequelae thereof, tumor growth and tumor metastasis, inflammatory
and degenerative articular disorders such as rheumatpid arthrifis and arthrosis,
impairments of the hemostatic sysiem such as fibrin deposits, fibrotic changes in the
lung such as chronic obstructive pulmonary disease, adult respiratory distress
syndrome or fibrin deposiis in the eve following eye operations or prevention and/or

treatment of scarring.

A process for preparing the compound of the formula I as claimed in one or more of

claims 1 to 5, which comprises

a) reacting a compound of the formula II
Q3 R&
W
R7 {in
0]
RO R8

where R5, R6, R7, R&, R9, Q2 and Q3 are each as defined in formula I and W is

chloride, bromide, mesylate or tosylate with a compound of the formula 1

Q1
HN
R2 Ko
e N/\<
o e N (i)
R3 N

R4
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in which X, R2, R3, R4 and QI are each as defined in formula [, with or without
addition of base, in & solvent to give a compound of the formula I, 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 acidic or basic groups, converting it to physiologically compatible salts, or
c) separating a compound of the formula [ prepared by method 2}, or a suitable
precursor of the formula I which, owing to its chemical structurs, occurs in
enantiomeric or diastereomeric forms, into the pure enantiomers or diastereomers by
salt formation with enantiomerically pure acids or bases, chromatography or chiral
stationary phases or derivaiization by means of chiral enantiomerically pure
compounds such as amino acids, separation of the diastereomers thus obtained, and

elimination of the chiral auxiliary groups.



