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W02009/097970 PCT/EP2009/000406 Triazolopyridazines as PART
inhibitors, production thereof, and use as medicaments 5 The invention
relates to novel compounds of the formulal N__ Q1 RINON'Q2 Q3 R4
. \N/R6 (0) R3 O R8 R7 where R1, R2, R3, R4, RS, R6, R7
WOZ&%}%{%Q and Q3 are each as defined below. The compouﬁgéréqj?ﬁgogmgo“%
formula | have antithrombotic activity and inhibit especially
. protease-activated receptor 1 (PART). The invention further relates to a
TriazjepeEdasiicprapaiiRg e Rrrpstrdeindranliandans ts melicamesss
thereof as a medicament. Protease-activated receptor 1 (PART) is a
thrombin receptor which belongs to the class of G protein-coupled
receptors (GPCR). The gene for PARI is located on chromosome SgI3,
The iIGRABISESOLMQEKONS aPSANRISF IROIeMAfiakout 27 kb. 15 PART is
expressed inter alia in_endothelial cells, smooth muscle cells, fibroblasts,
neurons and human@lbod platelets. On blood platelets, PART is an
[ rtantyecept ;‘%{ ignal tansmission and is involved in initiating the
s '§ﬁ“ %) | é]étAcr%gtion of the PARSs takes place by
proteolytic eli inaﬁbn

Fthe N terminus of the, PARs, thus
exXpasin ew N-termjfrai-sg twhich then activates the receptor 20
(Pharmacgl,Rev 54:2Q3 ,2882). The coagulation of blood is a process

for controlliig blood flow wkéch is ed8éntial for the sur‘\{/il\j/al linafg%m%gs R4. RS
clot’after ™ "7’

The process of coagulation and the subsequent breakupeor?t e
R6, RoRBd He dlih giitb@ Iake nplace dtinsldftdrdaliage topeweassel trdoanibel have

oS o, gt LIRS ST .
invenP@TEARO06YQ00406 pPogesFHemexp piias this thapotipthtsldtabivesinitand to the

use tHES¥RAsed gollagen in the subendothelium. This primary adhesion to
the matrix activates the platelets, which then secrete various

Protease-activated receptor | (PAR1) is a thrombin receptor which belongs to the class of
G protein-coupled receptors (GPCR). The gene for PAR1 is located on chromosome 5¢13,
consists of two exons and covers a region of about 27 kb.

PARI 1s expressed inter alia in endothelial cells, smooth muscle cells, fibroblasts, neurons
and human blood platelets. On blood platelets, PAR1 is an important receptor of signal
transmission and is involved in initiating the aggregation of blood platelets.

Activation of the PARs 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 blood 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:

1. The phase of vascular constriction: the blood loss into the damaged area is reduced

thereby.
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activators which lead to enhancement of the activation. These activators

additionally 5 stimulate further recruitment of new platelets to the site of

vessel damage and promote platelet aggregation. The platelets

at the site of vessel wall damage and form a still t

Wozgﬁ&%g%atlon of platelets further leads to presentation of 11%013/%85%84%0@406

phosphatidylserine and phosphatidydinositol along the cell membrane

surfaces. Exposure of these phospholipids is essential for binding and

activating the multienzyme complexes of the coagulation cascade. 10 3.
2. TheTineipibiaiéy stklodgd gptdte lethagigregate iscpassl imd@g«ﬂyiﬁbﬁe\ stistelothelium.
his (QEOMPHS, COMRLISES Ay platelels and fbrin. ! s g hite (uombus, fed

Hiod corpusc es are additio ona pres fl it is 2 red throm 5 4. Riter
actwanmnthhbédmgtothehdtrrmnmsﬁ ﬂhﬂm&wmhy Thesamunmlmmmm;y
smui%%esfﬁ"&%e@’g%% lenatye, Ratways %E:Os% o formatio ar%];aeﬂabngp Clokotae

intrinsic and the extrinsic “pat Way ese pat ways are initiate
pEateldlﬁmmﬁélﬂsms:lbutaggwmrapHmetmeyvcﬂnbw@bdmg@m&nn a still
loose gfb@l’!ﬁ%ﬁﬁ’& tt&%ﬁ? ﬂ)lfl% 1#&3%%?&6 %l?on és?én?% Pi)qh %p% 512 sgrine

wa

basis O aves norma Ity Wi OUt WOUﬂ eresu
and pluhs;)irrﬁﬁdﬁhmq@amwwgﬁttﬂwﬂImdmhvmanré@cmsﬁapswto tibSuscdamegelipids

is esséll 'ﬂ?&¥ﬁ? gﬁ?ﬂ%@?‘%}ﬁ gﬁ&@%ﬁ#ﬁ%@cﬁﬁ’%%@@’ﬁ# g&?g‘r@%& cascade.

re atlve arg oteins w are n as coagula
factors. 25 The intrinsic pathway requwes coagulatlon factors VIII, IX, X, Xl

3. Th@ﬂﬁlt?éz] fﬂ]} RESK E!a'i%“c@i@t thgl %ﬁ%}%ﬂ‘%&%‘% %‘t%?& HFRIG L IRNS

andp oI|p| sfromp ese proteins eads to

compﬁ@@ﬁx@ﬂb'mtﬂwéﬁémrm ﬁhﬁélmtrimsr@ﬂpimhwgyﬂwm itfaetibioere predesliisrain,
addm@&*ﬁﬂﬂl%‘é}ﬂa{ft‘ﬂéedgr@& lﬁﬁ'ﬂ?ﬁ&%“ factor 30 Xl and XII bind to a negatively

charged surface. This moment is referred to as the contact phase.
Exposure to a vessel wall collagen is the primary stimulus of the contact

4. Aft@@%%nﬁ'ﬂ%aﬂ%ﬁtuEq@%}‘i?&ﬁ%t?sc&%'il@ﬁ ijg Sﬁi!ﬁj%ﬁ@ﬁﬁ’&%lg plasmin.
prekallekrein into kallekrein, which in W02009/097970

PCT/EP2009/000406 3 turn activates factor XIl. Factor Xlla hydrolyzes
Two JHEREGRISkAlRKe IR0 Kalle ki, sohthAL fReiFeIHIL IR AGHMALNASHD Ex trinsic

activation of factor XII increases there is activation of factor XI which
pathwandkhgs G srthea ot Qfﬁa@%kﬁﬁ‘?ﬁ by veSeumapechpeisaifdrphagelger phase they

conveY@é%%r&%H{ﬁ{@{‘ﬂ%H@E WQYO#EQQ&%Q'@’MQQH%E@frﬁﬁ%ﬁqbus ora

high molecular wei nlnogen the 5 presence of Cat' ions, factor Xla
clot o iy dedstatiorase é%b%hwgﬂalﬁwéﬁhymmmsébﬁf&m%t\ﬂfémmntrmsw

pathwsIeRGAder S1cALR0 I IHMALE (A asidUes of NESEHDBPIRLEASE the

extrinsic pathway. Both pathways include a relatively large number of proteins which are

known as coagulation factors.

The mtrinsic pathway requires coagulation factors VIIL, IX, X, X1 and XII and prekaliikrein,
high molecular weight kininogen, calcium ions and phospholipids from platelets. Each of

these protemns leads to activation of factor X.

The intrinsic pathway is initiated when prekallikrein, high molecular weight kininogen, factor
XI and XII bind to a negatively charged surface. This moment is referred to as the contact
phase. Exposure to a vessel wall collagen is the primary stimulus of the contact phase. The

result of the contact phase processes is conversion of prekallekrein into kallekrein, which in
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activity becomes evident after Cat ions have bound to these GLA
residues. Several of the serine protcases in the blood coagulation
cascade (factors Il, VII, IX and X) contain such vitamin K-dependent GLA

actor IXa cleaves factor X and leads to aCtlvatlo?ﬁ’«fi(g}}’ ctor
WOZ@}#@B{ condition for the formation of factor IXa is the f ?%9/ 000406
protease complex of Cat' ions and factors Vllla, IXa and X on the surface

activated ts O of tg eactl of ac atek s the
o3 SR ESROH 6 bSTab I RR 2o RSt THEGASY ARG S0
the resuleaeeswﬁﬂnma@mmehﬂmmomeﬁs@cmmﬁkmmrmdemoﬁﬁ bl(ﬁl\b.yml’l of factor

e of esecﬁllg 0|I ids. Intla ocess, factor VI acts a
X1 BRI/ Thor S A HHE . PSR0F Ui R BHOPS HEpfe Sbpecg onstrcton i
termilméabﬂmubyhBrad@mlﬁImmﬁ&Emadérmmﬂm{gh mfoﬂactﬂx{rWng\hﬂklmnogen. In the
B of fac or VI actu 0 uires only a minimal
P o FH ol AT KA Gl PTG AL T
contaMillarisofimallydaieaad, fortheg apduinactiv &@d Abyshdombifhe s dualotease

of thro Ia;uont fac or V%I le dst h com le
aCtm%rma 8ﬁsﬁglng sgﬁl E? ing an % Oe’ciéagu éﬁon beel‘rfferﬁ %(the

serind pealizeck IBAR bhvd PR play ease{walt‘&cﬂerﬁrﬂ th¥ ciNatidriXofchutmarsuch

Vltamm%%{%% t%le hrré% bll’]% Calvafﬁii ‘gg‘t\g S?ac‘tao ?tori gg‘ éstnt)oactlvatlon to
oglca anges in bloo pla ets release 0

factora:gg@gammmemlﬁad}m Aoeteashl afdaetanmmezeﬁmmﬁ BfARTotease
rs+are deser ample | ro a
commp R D R T P R ORI SRR BB S Oe
of thely&&00%/2627 36 ahel ahdetinie thatorsahtpiplicalipnovyir 08089428180
h rmul h h S ifi |nh|b|t| n.of
phosphAERMARATAR B e IR FEhRI AN RSB DURMIO, made possivi
by exproywr et 1892 5051fbe beider Imeristrases qa&m@ab’ﬂiﬂ;amraemmptmh fioudgetors

Xa aﬁg% %fag?gr {é?e\f@‘lé \Q%}av a4 8&% Qrufﬁ {Qet&%g IW%%?C%?/ ggg 9}2 ivation

PCT/EP2009 00406 4 al ablllty T e compou s 0 ormula
of facipe YRBrefdidguitiisie ¢dripropMiHetihanduhbregrantic 1eswiies lminanginimal

amourci'tjgﬂmgn];@m Aisprdess assoclatest YKEIMB{B @R?%%és eﬂ]:t?&l ﬂﬁa is, finally

hypercoagulability 5 or fibrotic alterations. Examples of such disorders

cleavegdtifombusivadeeparbinvtiomibosis, kpuﬂh@kmtyvetm bbligmisboeraiseddtion to
factolepltégas EBXH& dial infasetion., Righ Alend Atessyra; IHAMMARN the blood

disorders, rheu atism, asthma, glomerulonephritis or osteoporosis. The
COagléémdlmlgﬁthéeﬁbrmula | can be employed for secondary prevention
and are suitable both

PARI1 and PAR4 play a central role in the activation of human blood platelets by thrombin;
activation of these receptors leads to morphological changes in blood platelets, release of

ADP and aggregation of the blood platelets (Nature 413:26-27, 2001).

PAR1 inhibitors are described for example in the European patent applications EP1391451 or
EP1361452, the US patent applications US 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
receptor | and are notable, compared to compounds from EP1391451, for better membrane

permeability, for example through cells of the intestine wall, which can contribute to better



for acute and for long-term therapy. 10 The compounds of the formula |
can also be employed in combination with active ingredients which act by
antithrombotic principles different from PART. 1) The invention therefore
relates to a compound of the formulal N_.Q1 R1 NON'Q2 Q3 R4 R5
WO RETRE () R3 O R8 R7 15 and/or any stereoisomeric or Bautdfdertig9/0004¢6
forms of the compound of the formuld | and/or mixtures of these forms in
. any ratio, and/or a physiologically compatible salt of the compound of the
bmawf‘bl%‘tlh%‘('l, where Ql is a hydrogen atom, -(C1-C6)-alkyl,
-(C3-C6)-cycloalkyl, -OH, -O-(C1-C6)-alkyl or -0- (C3-C6)-cycloalkyl,
where alkyl a}?d cycloalkyl arb%feagi unsl%%ti/truted or mono-, di- 20 or
T by

The corpmuithtdcifidepBhderty CERYANG T RSREBREVE BAfIc@gutic use in

human® stEkrG6) fadky iiorrkG3s 6G)tex claakitoniteressemBadsalk Oh ¥Bercoagulability
hydrogen atoms in alkyl orﬁftcycloalkyl may be re&l{gced by fluorine, Q2 and

S or fibgAic ATAIONM SR ISRt ANC B WAER iRt PRRGLN a fifdoeh frombosis,
pulm@iom, e(kbbish)s, 2bepdlsydlonn(eidton)-eiypleatidyhl Where semenaralbafddepressure,

. hydrogen atoms in glkyl or. cycloalkyl. may be replaced. by fluorine, ,
infleryg o BeP0 P AR B0/CbATE: L RIMES GHE R r et LarmergFis: The
compdiffierent dudarevtackindenengienty sohyerogenaiement@hnGa)talieytnitable both
-(C3-Ch)-cycloalkyl, -O-(C1-Cg)-alkyl, -O-(C3-C6)-cycloalkyl,
for a"-“é‘éﬁf(@‘%falyl?&ﬁéﬁég}:t&SS'i‘ RI)-R12, -(C0-C4)-alkylene-C(0)-O-R11,
10 The ce@fn@dy-atkittefierti(@ ) RinlalSo (€ @xpi) vatkylerenNiiRibir RAB, active ingredients
. ,-(C0-C4)-alkylene-N(Ril)-C(O)-R12, haloge , -CN, -N0O2, -S02CH3,
Wh“"’%ﬁé’éﬁ%‘,‘@l@%gfb%ifv ! Eg?glfiﬁjﬂéﬁe@(gﬁ?qf‘&%)‘%ly|ene-o-(c-C6)-a|ky|,
-0-(C1-C6)-alkylene-O-(Ci-C6)-alkyl, -O-(C0-C4)-alkylene-(C6-C14)-aryl
where aryl is unsubstituted or mono-, di- or, trisubstituted independently
D o e TR R B Rr T e Sy o
-0O-(C3-C6)-cycloalkyl, -(RI-,(CIIJC4)-

R1 _N ,4 2 R4
ZAaN NQ Q3 R5
RSN R6 (1
o
R3 R R7

15 and/or any sterevisomeric or tautomeric forms of the compound of the formula 1 and/or

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

compound of the formula I, where
QI is a hydrogen atom, -(C{-Cg)-alkyl, -(C3-Cg)-cycloalkyl, -OH, -O-(C1-Cg)-alkyl or -O-
(C3-Cg)-cycloalkyl, where alkyl and cycloalkyl are each unsubstituted or mono-, di-
20 or trisubstituted independently by
~(C1-Cy)-alkyl, -(C3-Cg)-cycloalkyl, OH, -0-(C1-Cg)alkyl or
-0-(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, -(C1-Cg)-

25 alkyl or -(C3-Cg)-cycloaltkyl, where some or all of the hydrogen atoms in alkyl or
cycloalkyl may be replaced by fluorine,
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alkylene-(C3-C6)-cycloalkyl, -(C4-C 15)-Het, where Het is unsubstituted
or mono-, di- or trisubstituted independently by -(C1-C4)- alkyl,
-(C3-C6)-cycloalkyl, OH, -O-(C1-C6)-alkyl or -O-(C3-C6)-cycloalkyl, or
-O-SCl-CG)-aIkerne-O-(CI-C6)-aIkerne-O-(Ci-CG)-aIkyI, 15 where alkyl,
WO2ZIENE Hhd cycloalkyl are each unsubstituted or mono-, diFé T/EP2009/600406
trisubstituted independently by -(C1-G4)-alkyl, -(C3-C6)-cycloalkyl, OH, -0-
Cl—C6%—aIkyI, -(C6-C14)-aryl where aryl is unsubstituted or mono-, di-, tri-,
RE, Resigd Br P8 rbssapstittEdiierisa e rtp by Adsegeiertic 1-c4)-alky),
-(&3-&harsyetnailepinOH - (OHELHEBalkyl-ar 20 - (61388} cycloalkyL.C g )-alkyl,

-(C4-C 15)-Het where Her is unsubstituted or mono-, di-, tri-, tetra- or
peftaSabsttutzdomiigpendently by halogen, (€g-C4)-allkylgne-C(O)-N(R11)-R12,

e B DLk o o o o et o m,
a'%ﬁ@(ﬂ%‘%ﬁ&%@i@k@%‘l‘)ﬂﬁi‘l‘?ﬂ}’-@@@IEBS%E%QXJN?E@PBL@(@%@Q? dﬁﬁ%ggen, OH,

R2and R3, together withthe ring atoms to which they are each bonded,

for@Na 5- teN2membefEhif; where3eting consiStssonly ofSiplgnC g)-alkyl]s,
atoms or 1, 2 or 3 of W02009/097970 PCT/EP2009/000406 6 these

atdins ae P ninbgkiliakygen or suffufCatdnes;aldsBai (ing Gs)-alkyl,

un titpted ~0r dis uted independentl ~(C1-C4)-al :
(s e T S R R o o
whesebsarae®r all of the hygspgaraigms 5 in the byto 8-membe®t@@ip.@6)-a1ky1,
formed, and in alkyl or cycloalkyl, may be replaced by fluorine, RIl and

R1% ar€ gadkivhdeénderahi-a hgoghnlaem QCd:e8makgloalkyl, -0-(C1-Cyh)-
-(C3-C6)-cycloalkyl, -(CO-C4)-alkylene-(C6-C14)-aryl where aryl is
unasu‘r’)qseﬁ? dggé‘oerﬁ%ﬁ%ﬁﬁ&gg?’%’or trisubstituted independently by 10 -(C4-Cy5)-Het,

-Orffeds ERY-Rllgpk bt e Rlkybr@H at (Gt Qssialealkli®hendently by -(C1-Cy)-
-O-(C3-C6)-cycloalkyl, -(CO-C4)-alkylene-(C4-C 1 5)-Het where Het is

urskipistit{tad@s)mprioalldil, thHetre- @ peatasiivbtitute@itdegendentlyalkyl, or

bxgma(lg?weé]é)»aikyleneﬂ{c1-C6)—a1kylene—0—(C1—C6)-alky1,
where alkyl, alkylene and cycloalkyl are each unsubstituted or mono-, di- or
trisubstituted independently by -(C1-Cy)-alkyl, -(C3-Cg)-cycloatkyl, OH, -O-
(C1-Cgjralkyl, (Cg-Cig)-aryl where aryl is unsubstituted or mono-, di-, tri-, tetra- or
pentasubstituted independently by halogen,
-(C1-Cyq)-alkyl, -(C3-Cg)-cycloalkyl, OH, ~O-(Cy-Cg)-alkyl or
-0-(C3-Cg)-cycloalkyl,
-(C4-Cy5)-Het where Het is unsubstituted or mono-, di-, tri-, tetra- or pentasubstituted
ndependently by halogen, -(C1-Cy)-alkyl,
—(C3~C6)~cycioalkyi, OH, -0-(C1-Cg)-alkyl or -0O-(C3-Cg)-cycloalkyl, or
~0-(C3-Cg)-cycloalkyl, or
where some or all of the hydrogen atoms in alkyl, alkylene or cycloalkyl may be
replaced by fluorine, or

R and R2 or R2 and R3, 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
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-(C1-C4)-alkyl, -(C3-C6)-cycloalkyl, OH, -O-(C1-C6)-alkyl or 15
-O-(C3-C6)-cycloalkyl, -SO2CH3 or -SO2CF3, where some or all of the
hydrogen atoms in alkyl, alkylene or cycloalkyl may be replaced by
fluorine, or RIl and R12 in the "N(R11)-RI 2" and "N(R11)-C(O)-R12"

WO & epresent a 5- to 8- 20 membered ring which is foffaddE:BgReAAI0406

R11

with the nitrogen atom "N" or the "N-@(O)" group to form cyclic amines,

imides or lactams which contain up to 2 further heteroatoms from the o
grBGRFoFIRImD AFfd'SPIRfSdThETHAGES USSRt Rited G ndps ofvbere the ring is
disHbgtifteddndependeniy Rkttt indlsydndladyC8)-axeloalkvhihl, -(C3-C)-
-O-(C1-C6)-alkyl or -O-(C3-C6)-cycloalkyl, where some g(ﬁill o%%e 36
hydkdgehdtoms 25 in the 5- to 8-membered ring formed, and in alkyl or OH,

cyclogkyl. m: replaced by, fluori e
e o i AT AR Ko A TS e st
- (Gl tke0)-alk Wm0 -ayigl datiadd Qird 6 NikN Q2 o véb 3G atky lreplaced by
-0;(C3-C6)-cycloalkyl, -(CO-C4)-alkylene-(CO)-N(R21)-R22,

097970 PCT/EP2009/000406 7 -S02CH3, -S02CF3,
-(@fa-CA)alkylere-Ga)-ORaddndlogsn, -BFShaydrogen  atom, ~(C1-Cg)-alkyl,
-(CO-C4)-alkylene-C(0)-R21, -(CO-C4)-alkylene-N(R21)-R22, .
(634 rglerls i (REn) (@) rine-(€4-C o) akylerio 401 icensalhsjituted or
:gﬁ&%ﬁéi;‘ffﬁ; 17—_39 _(5C1_Co?)_alkylent?i_sgﬁg%%ﬁ‘{%g )-alkyl, independently by
-(CO{CH)Hplidnye-O-(CUCh-alkyleyle-(C3-Ca);cycloalkid - Cg)-cycloalkyl or
-(C0O-C6)-alkylene-O-(CO-C6)-alkylene-(C6-C14)-aryl where aryl is
uriSlibsateticsr $AbRG-, di- or trisubstituted independently by
-0ACI-£6)-alkyl, -(Cl-C4)-alk -(€3:CH)-cyaloalkyl or. o )
o e e e PR b i i e
meno-, di- or fiisulstiutedndependentiychyn@dG1-C6)-alkyhy 10 halogen,
-(C1-C4)-alkyl, OH, -(C3-C8g)-cyclqalkyl or -O-(C3-C6)-cycloallcyl, where )
aIR&z,léwé%%y&nd cyc@aﬁk@ﬁ}:{%’ ggé Yll(r)'lsubstl d or m ﬁ%;,lbq'-@"lﬁkyl of
trisgb?'%@?q_gggmg ently by -(C1-C4)-alkyl, -(C3-C6)-cycloalkyl, OH,
-0-(C1-C6)-alkyl, -(C6-C14)-aryl where aryl is unsubstituted or mono-, di-,
tri-Stetr@Hgropattasistituted independently by halogen, 15

-(C1-C4)-alkyl, -(C3-C6)-cycloalkyl, OH, -O-(C1-C6)-alkyl or
where 'some or all of the hydrogen atoms in alkvi, alkylene or cycloalkyl 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 which is formed together with the nitrogen atom "N" or the "N-C(O)"
group to form cyclic amines, imides or lactams which contain up to 2 further
heteroatoms from the group of N, O and S, where the ring is unsubstituted or mono-
or disubstituted independently by -(Cj-Cy)-alkyl, -(C3-Cg)-cycioalkyl, OH,
-0-{C1-Cg)-alkyl or -O-(Cy-Cg)-cycloalkyl, where some or all of the hydrogen atoms
m the 5- to 8-membered ring formed, and in alkyl or cycloalkyl, may be replaced by -

fluorine,

R4, R5, R6, R7 and RR are the same or different and are cach independently a hydrogen

atom, -(C1-Cg)-alkyl, -(C3-Cg)-cycloalkyl, OH, -CN, -NO»,
-0-(Cy-Cgi-alkyl, -0O-(C3-Cgl-cycloalkyl, -(Cp-Cyq)-alkylene-(CO)-N{R21}-R22,
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-O-(C3-C6)-cycloalkyl, -(C4-C15)-Het where Het is unsubstituted or

mono-, di-, tri-, tetra- or pentasubstituted independently by halogen,

-(C1-C4)-alkyl, -(C3-C6)-cycloalkyl, OH, -O-(C1-C6)-alkyl or

-0-(C3-C6)-cycloalkyl, or 20 -O-(C3-C6)-cycloallcyl, where some or all of
WO2gH8/ ﬂ%?géen atoms in alkyl, alkylene or cycloalkyl may be %Qg&;%w 000406

fluorine, or R4 and R5, R5 and R6, R6 and R7 or R7 and R8, together

with the ring atoms to which they are each bonded, form a 5- to

g-ridattdbed ring Ah&re the 1ihg Contia!BRly dO25cAMon atbitRer-1, 2 -SFs:
or @ 0fNesR IS, eplaced by nitrogen, OXVQ%@L}E%?%'&@Q{QNQ}ZU-RE,

where the ring is unsubstituted or mono- or disubsti independently by

-(@Q3) kY (E N B RCI0IRgE, OH, -O-(CXCHEGIalkgtene-O-(C-Cg)-alkyl,
-O-(C3-C6)-cycloalkyl, where some or all of the hydrogen atoms in the 5-

to G- (nfemnidBrgiHng férintd)-ahaiepataA(6in elodikg, may béifelStaded)-alkylls,
by fluorin 200 79720,PCT/EP2009/00040 R21 and R22 are
R R b AU It AR\ 3-C6)-cycloalky,

-(GORA) i RRe-(CeG Ly rand where Ayl s unsy Ratis e sasesstated or
or trisubstituted independently by -O-(CI-C6B-aIkyI, -(C1-C4)-alkyl, OH,

-(©8:06) 4y clotileybotingeOu(GP@E bk A COsBakakyleneciD4Byl, OH,
T D LA N
(G feRiysioalkyh b, '@:(Gﬂ'ﬁéh@{i}l{h% iQdéEé’H&ﬁhWBkP@Bydcﬁgg@-aikyh

-S02CHS3 or -S02CF3, where some or all of the hydrogen atoms in'a

alkylere.oratydloalkyliayhe crepiatied by-Moflge; gFdy2bahgl R22 in the
"N(R21)-R22" and "N(R21)-C(0O)-R22" fragments represent a 5- to 8- )
mERiserédihgalininss s8fner eRjbtheAimithadte HFBBEHHESMOINMGRthe di- or

"NrfstQhrkeaorauenta.denah cyslicamings.qimides or lactnme whlish, comiainy -(C ; -

up to 2 further heteroatoms from the group of N, 0 and S, where the ring is
ugsibsiitdted Gs-Hopoaryl disatsstinylets indegenidendydym(@e-Cdi-atkyl, tetra- or

-(C3-C6)-cycloalkyl, OH,
(pentasgbs%/itutec{ y

independently by halogen,
-(C1-Cg)-alkyi, -(C3-Cg)-cycloalkyl, OH, -0-(C1-Cg)-alkyl or
-0-(C3-Cg)-cycloalkyl,
-(C4-Cq5)-Het where Het is unsubstituted or mono-, di-, tri-, tetra- or pentasubstituted
independently by halogen, -(C1-Cyg)-atkyl,
-(C3-Cg)-cycloalkyl, OH, -O-(C1-Cg)-alkyl or -O-(C3-Cg)-cycloalkyl, or
-O—(C3-Cé)—cycioalkyl,
where some or all of the hydrogen atoms in alkyl, alkylene or cycloalkyl may be
replaced by fluorine, or

R4 and R5, R5 and R6, R6 and R7 or R7 and RS, 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 I, 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-Cy)-alkyl, ~(C3-Cg)-cycloalkyl, OH, -0-(Cy-Cg)-alkyl or
-0-(C3-Cg)-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 fiuorine,
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-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. 2) Preference is given to a

corgound of the formula | wherein QI, Q2 and. Q3 are the same or
WO24181 Hhd are each independently a hydrogen atom, -(CIPE8YRH&f /000406

-(C3-C6)-cycloalkyl, where some or &ll of the hydrogen atoms in alkyl or
25 cycloalkyl may be replaced by fluorine, R1, R2 and R3 are the same or

R21 gafshenRddd ot eabhtthdelpEreRIEP Ry drégerPHtBRgEN I8 alkyiC1-Co)-alkyl,

(N SR D e S SR C) b v o
-(B6h&4)-alkylege-C(O)-Rai, WO20Q04849i#R:E CT/EP2QQ8{ 00406, 9 by
_(?Qg{)—akylgérge-N(Ril?-Ri -(CO-C4)-alkylene-N(Ril

hatdgen; esralk

-C(0)-R]2,
N, -No2\“s826135Y]s02c A3 sFs, -3 B(élpi:czy)@&w]’é, or
-(GL6) -Q-(CI-C6)-alkyl, -O-(C1-C6)-alkylene-O-(CI-C6)-alkyl,
A

ylene-(C6-C14)-aryl where aryl is unsubstituted or mono-,

di<{ G5 Yisslbsituted indapittentiydpy Hot (€ 1xGohsaitatd (Chdbd);atkykxi-, tetra-
OH, -(C3-C6)-cycloalkyl or -O-(C3-C6)-cycloalkyl, -O-(C
1-84)-alkylenepEesuesitégoalkyl, -(CdePIByaEy, where HeY is halogen,
un itytadar monarcdionFigubstituted indegpendentlyos~(C1-Cihi or
alksgll, -(Cﬁg’l{?ﬁ -cycloallg‘;ﬁ OH, -%?(C%G)-alkyl or -O-(CB-Cégfcy]g oalk}g/l,
or-HCe-(g 1-G6lealkylene-O-(C1-C6)-alkylene-O-(C1-C6)-alkyl, where
alglig%agl;lglene and cycloalkyl are each unsubstituted or mono-, di- or
tristiBatitdted independently by -(C1-C4)%Alkyl, -(C3-C6)-cycloalkyl, OH, SP2¢F3,

“Quflert Clealiyhr (%f&lﬂ}‘c%gew%fﬁq@% iﬁzié}?ﬁ%ﬁﬂf@ﬁ%%?%%?&%ﬂimy be
tri-, tetra- or pentasubstitutednidependently by Halogen, 15
-(CPIeAR K108 ©6)-cycloalkyl, OH, -0-(C1-C6)-alkyl or

R21 aRa(R3:GR)eRYCIRRfY ) (et C ) -Heiwhers HeRs HngYRSIIME L meng-s. « g-

di-, ri-, tetra- or pentasubst tuted independently by halogen,

-(@erapresligne yEBIos teyardairgtioHWit- e nas)zaikygian "N or the "N-C(O)"
'%ﬁ'%)ﬁ}'ﬁb@%ﬁb %rn"ége's?'ﬁgg’d&&éf:x%l&%w wlich contain up to 2 further

heteroatoms from the group of N, O and S, where the ring is unsubstituted or mono-
or disubstituted independently by -(Cj-Cyg)-alkyl, -(C3-Cg)-cycloalkyl, OH,
-0-(C{-Cg)-alkyl or -O-(C3-Cg)-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.

2) Preference is given to a compound of the formula I wherein

QI, Q2 and Q3 are the same or different and are each independently a hydrogen atom, -(Cq-
Cgl-alkyl or -(C3-Cg)-cycloalkyl, where some or all of the hydrogen atoms in alkyl or
cycloalkyl may be replaced by fluorine,

R1, R2 and R3 are the same or different and are each independently
hydrogen  atom, -(Cy1-Cglalkyl, -(Cy3-Cg)-cycloalkyl, -O-(Cq-Cg)-alkyl,
-0-(C3-Cg)-cycloalkyl, -(Cp-Cy)-alkylene-C(O)}-N(R11)-R12,
{(C-Cg)-alkylene-C(O)-O-R11, {(Cg-Cy)-alkylene-C(O)-R11,



10

15

20

25

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 RI.., R2 or
R3is not a hydrogen atom or Rl and R2 or R2 and R3, together with the
ring atoms to which they are each bonded, form a 25 5- to 8-membered

WO OYAIERE the ring consists only of carbon atoms or 1, 2 orZdf/HEa889/600406

atoms are replaced by nitrogen, oxy@en or sulfur atoms, where the ring is
unsubstituted or mono- or disubstituted independently byC-(EC1-C4 -alkyl

-SSR B-Ble 15} ARSHa e By daliy balbizen, OFL

wi someef all of tf ogen a the 5- tg-8-membhered. ringil

alkyl or cycﬁgglf%/l maﬁezhrée%{ﬁéced V\%%%%%OQ?Q? T/EP e%gféoqogﬁ)o fleyll,
10y dlypansldié Joagch Rig-aneygach independentiy 3-hidnegematomc )-alkyl,
-(CI-C6)-alkyl, -(C3-C6)-cycloalkyl, -(C0-C4)-alkylene-(C6-C14)-aryl

wheérd arflisalkslgpstituted or)-aphodeie girifisisbamedifngdpendaaty-. di- or
by 5 O-(CI-C6)-alkyl, -(Cl-:C4)-alkyl, OH, -(C3-C6)-cycloalkyl or

-(%9(3@%%{&839 ycloalkyl, -(CB* ﬁﬁlﬁa%ﬁgf}?en L(C4-C15)Het where HEti§1-C6)-alkyl,
un iptagyer monrey; di-, trig tetrar ordpeniasubstiguted indgpendentycioalicyl,
bygﬁﬁ?é&n -y(%l-c4)-alkyl, -(thicé‘;-?;cloaII?ﬁ, OH, -O-(C1-C6 -al%ll ()'frC A
10004 C8-06)kyetmalkid; C§P3CHalon -SO2CF3, where some or allaf-the;)-Het,

hydrogen atoms in alkyl, alkylene or ¢cycloalkyl may be . replaced h

ATBHAE i PR PR 550, R BRI RS S R 1SR by -(C1-Ca)-

fr nt 5 ered ri ich | t

Wi e RSioGen ST o O] o oo cyehe Aty or
imides prdgstamganbion(Cgptainalpstenz JOrler-tetateatoms from the

group of N, 0 and S, where the ring is unsubstituted or mono- or .
disisttitatbdinalkpyiigently By cteatkela rEIKgRACBIEBSBYERSAIRY Toso-, di- or
-Qﬂ@@g&%}eﬁ'Kﬂc%%aﬁié%vct@-C@@{O@ﬁ%mgh?@é?@g)% lbafithe om, -0-(Ccy-

hydrogen atoms in alkyl or cycloalkyl may be replaced by fluorine, R4,

REGRBIRY aiidsRY aretylesane avdiferemtiztiiaee eachdndepéndentiyetra- or

a hydrogen, atom, (CI-C6)-alkyl, -(CB-CG%-cycloaIkyI, OH, -CN, -NO2,
péntasibstituted independently by
-(C1-Cy)-alkyl, -(C3-Cg)-cycloalkyl, OH, -0-(C1-Cg)-atkyl or

-0-(C3-Cg)-cycloalkyl,

halogen,

-(C4-Cy5)-Het where Het is unsubstituted or mono-, di-, tri-, tetra- or pentasubstituted
independently by halogen, -(C1-Cyg)-alkyl,
-{C3-Cg)-cycloalkyl, OH, -0O-(C1-Cg)-alkyl or -O-(C3-Cg)-cycloalkyl, or
-0-(C3-Cg)-cycloalkyl, or

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 R1, R2 or R3 is not a hydrogen atom or

R1 and R2 or R2 and R3, 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, where the ring is

unsubstituted or mono- or disubstifuted independently by -(C;-Cg)-alkyl, ~(C3-Cg)-
cycloalkyl, OH, -O-(C{-Cg-alkyl or -O-(C3-Cg)-cycloalkyl, where some or all of the

hydrogen atoms in the 5- to 8-membered ring, in atkyl or cycloalkyl may be replaced
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-O-(CI-C8)-alkyl, -O-(C3-C6)-cycloalkyl,
-(C0-C4)-alkylene-(CO)-N(R21)-R22, -SO2CH3, -SO2CF3,
-(C0-C4)-alkylene-C(0)-O-R21, halogen, -SF5, 25
-(C0O-C4)-alkylene-C(0)-R21, -(C0-C4)-alkylene-N(R21)-R22, ‘

WOZQEE’@-%QS%Ikerne-N(RZl)-C(O)-RZZ, -(CI-C6)-alkylene-O-(Ef- &8 FAR{P/000406
-(C0O-C6)-alkylene-O-(CI-C6)-alkyleng3O-(C1-C6)-alkyl,

-Si[-%(él-c4)-alkyl]3,

_(B0HE85 Rk lene-O-(CI-C4)-alkylene-(C3-C6)-cycloalkyl,

R11 -(&Q-C@)talkylgae-QaleO-wakakylens-(CH-C dxblrasyhWhekararyl 80 -Cg)-alkyl,
unsubstituted or W02009/097970 PCT/EP2009/000406 11 mono-, di- or
tridGhstinitercindbpbndent Pyl lodae-(Ce)Qtkytargt 14a43-afid is@rubstituted or

-(C3-C6)-cycloalkyl or -O-(C3-C6)-cycloalkyl, or -(C4-C15)-Het where Het
isml?rl?gﬂfbstitutedég mono-, Yi- or trisﬁgg‘%ﬁéﬁtﬁdepende‘%‘%ﬁ?&dgmy by
-Oei@e1CByyadkydl, -(C1-Q)raligphalibd, -(C3-0OB);cycloalkyd-alg)-cycloalkyl or

-O-(C3-C6)-cycloallcyl, 5 where alkyl, alkylene and cycloalkyl are each
unShfstitited ¥4 ARG, , di- or trisubstituted independently by

(GECA i ACICER B QDI GL Al oIt and

aryl s unsu or mono-, di-, tr ra- or pentasu

independently ditRatebenred(C1-C4)-aliidhel@sniPp)-cycloalkys OH,  halogen,
-O-(%Cl-CG)-alkyI or 10 -O-éCS-C6)-c cloalkyl, -(C4-C15)-Het where Het is
unSub&iitdtr mono! Cair ei-cYelPalksl pentaltiBstitutedOmdafentialiay or
by R¢ -(CE-CA)-alkyl, -(C3-C6)-cycloalkyl, OH, -0-(C1-C6)-alkyl or
O(?gls?%%(%)cé% o(g%/}f,ﬂor -O-(C3-C6)-cycloallcyl., or 15 where some or all

of-B@ e egeB@bQIRAS,in alkyl, alkylene or cycloalkyl may be replaced by
fluorine, with the proviso that at least one R4, R5, R6, R7 or R8 is not a
hytrstiepratrfr gHRY Skl IRSrmsThalp RS Reknl Ridem7oafyReslkyl may be

togefherihdhs: fRgdAtoms to which they are each bonded, form a 5- to
8-membered ring, where the ring consists only of 20 carbon atoms or 1, 2

RIT gpdgiiiridbeatdiitsldreiepiaert Bl nktogdR Jokyderdraemanty wrgpsnt a 5- to 8-

whesredbe JinddsupsyRstituied of oerewah diststituted,indererdently By (coye
-(C1-C4)-alkyl, -(C3-C6)-cycloallcyl, OH, -O-(C1-C6)-alkyl or
-CBIR8- (%) RYBICIRYE \IRBRESSOMEIBT &N JRekE Sy AfBIgBN aMde iRthe 52 further

togrenambrredringdormgd oand i allkys ot exslomkyinaY RRUIRRIREES or mono-

by fluorine, _ o .
or disubstituted independently by -(Ci-Cy)-alkyl, -(C3-Cg)-cycloalkyl, OH,

-0-(C1-Cg)-alkyl or -O-(C3-Cg)-cycloalkyl, where some or all of the hydrogen atorns
in alkyl or cycloalkyl may be replaced by fluorine,

R4, R5, R6, R7 and RS are the same or different and are each independently a hydrogen
atom, -(C1-Cg)-alkyl, -(Cy-Cg)-cycloalkyl, OH, -CN, -NO7,
-0-(C1-Cg)-alkyl, -0O-(C3-Cg)-cycloatkyl, -(Cg-Cy)-alkylene-(CO)-N(R21)-R22,
-S0»CH3, -S0>CF3, -(Cp-Cy)-alkylene-C(0)-O-R21, halogen, -SFg,

-(Cy-Cyg)-alkylene-C(O)-R21, -(Cg-Cy)-alkylene-N(R21)-R22,
-(Cy-Cy)-alkylene-N(R21}-C(O}-R22, -(C1-Cg)-alkylene-O-(C1-Cg)-alkyl,
-{Cp-Cg)-alkylene-O-(C1-Cg)-alkylene-O-(C1-Cg)-alkyl, -Si[-(C1-Cy)-alkyl]s,

~(Cy-Cgl-alkylene-O-(C-Cy)-alkylene-(Cy-Cg)-cycloalkyl,

-(Cp-Cgl-alkylene-O-(Cy-Cg)-alkylene-(Cg-C 1 4)-aryl where aryl is unsubstituted or
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25 R21 and R22 are each independently a hydrogen atom, -(C1-C6)-alkyl,
-(C3-C6)-cycloalkyl, -(CO-C4)-allylene-(C6-C14)-aryl where aryl is
unsubstituted or mono-, di- or trisubstituted independently by
-(C1-C6)-alkyl, -(C1-C4)-alkyl, OH, -(C3-C6)-cycloalkyl or -O-
WOZ@“ 8189 %0alkyl, W02009/097970 PCT/EP2009/000406 12PCT £P2009/000406
(CO-C4)-alkylene-(C4-C15)-Het whérke Het is unsubstituted or mono-, di-,

tri-, tetra- or pentasubstltuted independently by halo -(CI-C4)-a kyI
(E@@”@B)déyt?rog PSP a3 OB Vb GGt 45 2lkot. OF,

GH13.97 cﬁgﬁfg@r V‘@‘?@?Z%%g 5;8&'1 8?“%”‘3@@%@&5@? Rk et s

alky ne-or ctycloalkyl may be d by fltorine, or d R22 in the
"NERZ89HRR andiidbii219:C(0):Rabsfragmenisrepisant 8yo- m(&; -Cg)-alkyl,
membered rln(i which is formed together with the nitrogen atom "N" or the

N(@(é;mtk JaBo farrh eyelelepHinber ifdrdes-Grolaerarralivich contaln

2fu r heteroatom fro rou re the ring
unsu tlflu% gorﬁ(etl)er?g 8r i J’bs?at%gd m%e%aé:nde%ﬁ)%b%ﬁm%g 2)78 n
-(G 3 O6)toycl oaltyhe@idntO HE HCH)cafkylioyls OE@BQQ@):EWﬁWyl OH -O-(Cy-
where some or all of the hydrogen atoms in the 5- to 8-membered ring

fotrhkal ko i ékyHOPEY L IBRA, vy b ERsRE by 15 MR ri: 3‘)"1' tetra- or
E%?&Q%J?tﬁ[@ﬁence is glven Q %% d of the formc}a 1, wherein halogen,
Q?t, J orqgﬁ'c? e £

Q3 are the same erent nd are each independently a

hyéﬁng@m)aﬁkkBﬂ -(CI- €6pdligitacle@Bate)-cyclobikyl, wheréSphie)aiial or

in alkyl or 20 cycloalkyl may be replaced by
fluégﬁté(;g/%cH ﬁ@%@ are the same or different and are each
'nd@ﬂe@ggg]ﬂ%@wméiléqg%@{&@hb&g&f&@r afoflo-(G3:¢B) &Yﬁoepﬁyéntasubsututed
-O-(C1- alkyl, -O-(C3-C6)-cycloalkyl, -(CO-C4)-alkyléne-C(O)-N(RI

[)4Rd¢hen(l@@HC4)-alkylene-G{0)-O-R11, -(CBalgpralkylene-C(O)-RTL,-2a)-alkyl,
-(CO-C4)-alkylene-N(RI1)-RI 2, -(CO-C4)-alkylene-N(R11)-C(O)-R12,

hatbgehsORCIEERkYING, -Qdeclia)-adiplen-Bdfankygacyeloalkyl, or
-(C3-8)@lkMlen AL 1:C6)-alkyl, -O-(C1-C6)-alkylene-O-(CI-C6)-alkyl,

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 R4, R5, R6, R7 orR8 isnota hycirugen atom, or

R4 and RS, RS and R6, R6 and R7 or R7 and RS, together with the ring atoms to which they
are cach 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 ting is unsubstituted or mono- or disubstituted independently by
~(C1-Cyg)-alkyl, -(C3-Cg)-cycloalkyl, OH, -0-(C1-Cg)-alkyl or
-0-(C3-Cg)-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,

R21 and R22 are each independently a hydrogen atom, -(Ci-Cg)-alkyl,
-(C3-Cg)-cycloalkyl, -(Cg-Cyg)-alkylene-(Cg-C14)-aryl where aryl is unsubstituted or
mono-, di- or trisubstituted independently by
-0-(C1-Cg)-alkyl, -(C1-Cyg)-alkyl, OH, -(C3-Cg)-cycloalkyl or
-0-(C3-Cg)-cycloalkyl,
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-0-(CO-C4)-alkylene-(C6-C14)-aryl,
-O-(C1-C4)-alkylene-(C3-C6)-cycloalkyl, -(C4-C15)-Het or -O-(C |
-C6)-alkylene-O-(C 1-C6)-alkylene-O-(C | -C6)-alkyl, W02009/097970
PCT/EP2009/000406 13 where alkyl, alkylene and cycloalkyl are each

WO2{RY8828tked or mono-, di- or trisubstituted independently BRCT/EP2009/600406

-(C1-C4)-alkyl, -(C3-C6)-cycloalkyl, ®H, -O-(C1- C6)-alkyl or
-O-(C3-C6)-cycloalkyl, or where some or all of the hydrogen atoms in
A0 I SR i gh Ty BAoS FapIAR BB LGRS e - - et

prgviso that ?é%%gﬁﬁ&d R2 or R3 {ﬁdgg&@d@{géﬁ%ﬁn atom,or Rl and %logen,

or R2 and R3, together with the ring atoms to whi ey are éach

boftded 4btHid: ring sélexted) feamtariédroup o H, -0-(C1-Cg)-alky! or
2,3,5,6,7,8-hex ro-1,2,3a,4,5,8-hexaaza- cyclopenta[b]naphthalene;
2,%?%gﬁéﬁéh%}f%%gﬁ-%-oxa-l,z,3a,4,8-pentaaza 10

cyglgaglp;?[b]naphthalene; 2,3,6,7-tetrar&tdro-5,8-dioxa—l,2,f:’»a,4-tetraaz_g3102CF3
cyclopenta[b]naphthalene; ’
2, 8167 teinahydrel5ef-8hoxaydi@gsa, 4fbmentaalkad, alkylene or cycloalkyl may be
cyclgpentalblnaphthalene;

5 g}a‘/}%e&%% }Pu&Pz

-tetrahy go%i—ﬁ%-thia—1,2,3a,4,8-pentaaza-

R21 aycibpemafiinapiBaldne]" and "N(R21)-C{O)-R22" fragments represent a 5- to 8-

3)

2,3.6 rhexahydro-1.2 3a.4,6 9-hexaaza-cyclopentalal- naphthalene,, "
e AR e R e R I Sh-c0)
3idreyplopefitafe]fysdid | arinnoio[418iddpywiddmiten 2, %18 O tetratayd rop3k- 2 further

RSN o 1 43 TSI o
ursubdtitsidwedmonispondiistipstitwted(inpéppraintly B yCriS4paiddyl, OH,

-(C3-C6)-cycloalkyl, OH, -O-(C 1-C6)-alkyl or -O-(C3-C6)-cycloalkyl,
WREFE-d5 -alﬁaﬁ %Tf-tﬂé(ﬁ%?(éaé{%%ghféhﬂ%ﬁ%%%@ﬁ@éw Hydypgen atoms

- replaged by, fugring, R Rdanate %E'Qﬁ%ﬁj%@%%f%@ﬁ}’%%?g@ replaced by

atom, -(C1-C6)-alkyl, -(C3- 6)-cycloalkyl, -(CO-C4)-alkylene-(C
1@“@@4{@--(CO-C4)-aIkerne-(C4-C15)-Het, -SO2CH3 or -SO2CF3, where
some or all of the hydrogen atoms in alkyl, alkylene or cycloalkyl may be
25 replaced by fluorine, or R11 and R12 in the "N(R11)-R12" and "N(RI
|)CHOYLHET Pref st Y BRdSch e (B oindmBserad #ih g delsited from

Q1, dheiayp ot areUdiny o PYTFRIdV, PIRRrIdIRY by RIPSIAZIAY AFRREMN atom, ~(C1-

morpholinyl, thiomorpholinyl, pyrrolidine-2.5-dionyl, piperidine-2,6-dionyl,
pipgnadiad-2; 6¢Aipnid) maerdphidlinewd Seelionyd, gyatiobifithehydrogen atoms in alkyl or

cycloalkyl may be replaced by fluorine,

R1, R2 and R3 are the same or different and are each independently

a hydrogen atom, -(Cy-Cg)-alkyl, -(C3-Cg)-cycloalkyl, -O-(Cy-Cg)-alkyl,
-0-(C3-Cg)-cycloalkyl, -(C-Cy)-alkylene-C{O)}-N(R1I1)-R12,
-(Cp-Cy)-alkylene-C(0)-O-R11, -(Cp-Cy)-alkylene-C(O)-R11,

-(Cp-Cy)-alkylene-N(R11)-R12, -(Cp-Cy)-alkylene-N(R11}-C(O)-R12,

halogen, OH, -CN, -NO»j, -SO>CHz, -Si[-(C1-Cy)-alkyl]s,
-(C1-Cg)-alkylene-O-(C1-Cg)-alkyl, -0-(Cq1-Cg)-alkylene-O-(C-Cg)-alkyl,
-0-(Cp-Cyg)-alkylene-(Cg-Ci4)-aryl, -0-(C1-Cy)-alkylene-(C3-Cg)-cycloalkyl,

«(Cy4-Cy5)-Het or -O-(C1-Cg)-alkylene-0O«(C1 -Cg)-alkylene-O-(Cy-Cg)-alkyl,
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30

30 onyl, piperidin-2-onyl, piperazin-2-onyl and morpholin-3-onyl, where the
ring is W02009/097970 PCT/EP2009/000406 14 unsubstituted or mono-
or disubstituted independently by -(CI-C4)-alkyl, -(C3-C6)- cycloalkyl, OH,

Cl-C6)-alkyl or -O-(C3-C6)-cycloalkyl where some or all of the
WOZ% agﬁ toms in alkyl or cycloalkyl may be replaced by ﬂE‘&Tr{EPé%?&f 000406
R5, R6, R7 and R.8 are the same orldifferent and are each independently

?&%&rle )E ﬁ%mﬁ%g&% i?ég%:@_l%? _%%Il?all%lubostﬂutgdl\lorl\lggnou di- or

(ﬁii@xﬁé‘ﬁihﬁﬂﬂy|ﬁi@i€p@&)ﬂ|§éW}@ZCLg}SQXQﬁH?(CﬁOMEHoaIKyI, OH, -0-(C1-
-(CO-C4)-alkylene-C(0)-O-R21, halogen, -SF5,

(@6) alylgkyfeneac )%QME;@,@M) -allcylene-N(R21)- R22 10
e R G A SR oy e
-Sl{p@ﬁﬁe@&yﬂkwﬁe, (CO C6)- aIkerne -O- (CI

with U TR A R IOk B3 1 ot BYOPEGD A0 %159 e,

R1 anwm‘émtam_/braﬂiy}eh@ahdmyﬂloﬂikymgQMmnﬂmbhtthﬂ;edreremhﬁmncthd form a

oorﬂ?lf)ot-“ E%) ed |nd%%enderi'%lly by+(Gl:C4)- ?‘|§yhex(a%3 o d‘;'%%ﬂg Uhexaaza-

-a wherg aryfis UnSUhst
mordepditafhintehi@abmepentasu bsﬂtﬂtén&4twdmbgddnehfly%y>daalo@ém,,4 8-pentaaza-

|- 6)-cycloalkyl, O Ik r
SR RE o sy o S S o digyowaese
mqmepdm;ath}na@tré&atmnpentasu bstifuitdd7-deperdetlybytralagén,d, S-pentaaza-
cycloalkyl, C
A e s il pentaz-
th@h%@@éﬁh@h@aﬁaﬁﬁyﬂa&kﬂéﬁéhﬂmﬁm@mﬁyﬂﬁ@? be-5 replacetopyntala |-
fl t t { i
e R ok ped o RAEhes ot fabydro-
to@Hﬂqeﬂ\Mﬂﬂt&{@ fing.Albreeolo \ﬂfﬁrdﬂnméaar@,each bonded?.fobR-4eGalydro-3H-

f2,3-d roben ldio )
3 %ﬁ?@ﬁbenzo%ﬁj 4;3;& %%5%94 tetrah% Wozé%%ll%)%%%{}ahydm

P@'[}Ezj}@gﬂgmgedﬂ@ﬁ2 4jtriazoloi4, 3~b |pyridazine, where the ring is unsubstituted or
mono- or disubstituted independently by -(C1-Cyq)-alkyl, ~(C3-Cg)-cycloalkyl, OH,
-0-(C1-Cg)-alkyl or -O-(C3-Cg)-cycloalkyl, where some or all of the hydrogen atoms

in alkyl or cycloalkyl may be replaced by fluorine,

RI11 and RI12 are each independently a hydrogen atom, -(C1-Cg)-alkyl,
-(C3-Cg)-cycloalkyl, -(Co-Cy)-alkylene-(Cg-C14)-aryl,
-(Cp-Cyq)-alkylene-(C4-Cy 5)-Het, -SO9CH3 or -SO;CF3,
where some or all of the hydrogen atoms in alkyl, alkylene or cycloalkyl 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 azetidinyl, pyrrolidinyl, piperidinyl,
piperazinyl, azepinyl, morpholinyl, thiomorpholinyl, pyrrolidine-2.5-dionyl,
piperidine-2,6-dionyl, piperazine-2,6-dionyl, morpholine-3,5-dionyl, pyrrolidin-2-

onyl, piperidin-2-onyl, piperazin-2-onyl and morpholin-3-onyl, where the ring is
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15 quinoxaline; benzo[1,3]dioxole; 3,4-dihydro-2H-benzo[1,4]thiazine and
2,3,4,5- tetrahydro-IH-benzo[b][1,4]diazepine, where the ring is
unsubstituted or mono- or di substituted independently by -(CI-C4)- alkyl,

WOZ(},@B_CEB -cycloalkyl, OH, -O-(CI-C6)-alkyl or -O-(C3-C6)-cycloalkyl, where

dMé%Pall of the hydrogen atoms in alkyl or cycloalky!l may 8951%%[800406
by fluorine, R21 and R22 are each iddependently a hydrogen atom,
-(CI-C6)-alkyl, -(C3-C6)-cycloalkyl, -(CO-C4)-alkylene-(C6-C14)-aryl
(BB IR 18 BB €7 1B SRR U SRR BB R4 ¢ WﬁéSéa etr3-Co)
a'é&flﬂ&%( Mdroge_n atoms in alkyl, alkylene or cycloalkyl may be 10 OH,
replaced by fluorine, or R21 and R22 in the "N(R21)-R22" and
"N{RED)-E¢pRIXTirBytheris repréedivhBhar somembeled dedrydrogen atoms

lected f o T, eri]. oo
TN SRRy O TR RiER e 2 & dionyt, —

R4, Rip8ridiRE-2s-denyte pipesazin e htinmy| amDrpbelink-thdegionyhtly a hydrogen

lidin-2 1 |, piperidin-2-onyl, pi in-2-onyl and. :
fn%%gﬁbll?n-sfgﬁ?/{g\@ﬁ%ﬁgf g;wénrin'g?@sg“%%%%?ﬁ IE{ H?QEI ma(%’or -CN, -NO2,
di i ' ) -ajkyl, ; R21)-
'@@E&%ﬁ%ﬁﬁpeﬂ@?é%y@kgémﬁi, Yl (&R G ryRpallyb AR 21)-R22,

-O-( or -O-( -cycloalkyl, where some or all of the

hy8fdgeH-atomsSia-dlkyl, or cyloalky)-ribylbeerEae0eRAl fluoringo@engd)  -SFs,
The_invention further relates to a compound of the formula I, wherein

|
Q2 Ghd- 2L ERE AR d are each a hydrogen-Stéh R KBS R 21)-R22,
| h ind |
R S DR, <

-(GO8alkytenne-O(@)  NIRMHRZne(OQeG A gltariens-N(RIDIFLZ 1 -C 4)-alkyl]3,
halogen, -O-(CI-C6)-alkylene-O-(C1-C6)-alkyl,
ol eaylamsenaphanGionlkylene-(C3-Ce)-cycloalkyl,

O S S A
(Giner®)-altkyl, 30ykate semesRislial theshydrpgenatameitdallyl Sbno-, di- or
B e S GEPendently” by (O1-Cay Al (AT o yeloaa OF, -0-(C-
Cg)-alkyl, {Cg-Cig)-aryl where aryl is unsubstituted or mono-, di-, tri-, fetra- or
pentasubstituted independently by halogen,
-(C1-Cyq)-alkyl, ~-(C3-Cg)-cycloalkyl, OH, -0-(C1-Cg)-alkyl or
-0-(Ca-Cg)-cycloalkyl,
-(C4-Cq5)-Het where Het is unsubstituted or mono-, di-, tri-, tetra- or pentasubstituted
independently by halogen, -(C1-Cy)-alkyl,
-(C3-Cg)-cycloalkyl, OH, -O-(C1-Cg)-alkyl or -O-(Cy-Cg)-cycloalkyl, or
-0-(C3-Cg)-cycloalkyl, or
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 R4, R5, R6, R7 or R8 is not a hydrogen atom, or
R4 and R5, RS and R6, R6 and R7 or R7 and RS, tfogether with the ring atoms to which they

are each bonded, form a 5- to §-membered ring selected from the group of 2.3-

dihydrobenzo}l.,4]dioxin;  3,4-dihydro-2H-benzo[1,4]oxazine;  1,2,3 4-tetrahydro-
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fluorine, with the proviso that at least one RI, R2 or R3 is not a hydrogen
atom, R1 | and R12 are each independently a hydrogen atom or
-(C1-C6)-alkyl, or RI I and R12 in the "N(R11)-R12" fragment is a 5- to
8-membered ring selected from the 5 group of azetidinyl, pyrrolidin

l,
WOZBBAHAYP piperazinyl, azepinyl, imidazolyl, morpholinyl, th%ﬁi%ﬁl%ﬂﬂ%}%‘wé

R21

pyrrolidine-2.5-dionyl, piperidine-2,64dionyl, piperazine-2,6-dionyl,

morpholine-3,5-dionyl, pyrrolidin-2-onyl, piperidin-2-onyl, piperazin-2-onyl

Rl RGN, BEBFGM AH R8I0 SFTA e B tELL AL ltora  2.34.5-
anchiats@achHnslepensiendyampyslregen 10 atom, -(C1-C6)-alkyl, OH,
-O-(C1-C8)-alkyl, halogen, -SF5, -(C0-C4)-alkylene-N(R21)-R22, '
O AR NSOy RS0 OF 41 B ess) BB Y -(C1-Ca)-
I- lkylene-Q-(C1- alkyl, .
(e e S G EQ el o -eveloair, where
-(6re 6)-alkyrhe 104G QChigralkidenephe iyl dAwhers, akydss cdkefuorine,

is in ea ase unsubstituted, or mpnQ- or disupstjtuted b

S R g CartFRile pIOVESTIER T teds: SRS RHC e BBy dF Rk
Yt ea nydrC , R4 and R5, R5 and R6, R&-Qr g ne-R3, -ar
B, o v e e AT 10,

together with the ring atoms to which they are e , form a five-

to-8ightmerdibéred fingSetedied from the - GOYpER2,3- 20 or -SO»CFa,
dihydrobenzo[1,4]dioxin; 3,4-dihydro-2H-benzo[l,4]oxazine;
|V %ﬁéﬁ%ﬂf&auﬂ#&ﬁl' ,rﬁé?ﬁd’[’ic,@}aib&cﬂ ’yl, alkylene or cycloalkyl may be

3. Aslitndrey2ishenzeld 4]thiazine and 2,3,4,5- tetrahydro-1 H-benzol[b] [
1,4] diazepine, where the ring is unsubstituted or mono- or disubstituted

R21 g5 Percn) i (RD1-Bad Rod arBadhinbepéitieityasmtirsnencaioin’ - to §-

4)

ormiiteR)tatkyl QEReERL kramd RE2dmthe olN (B2diiRA2" fiagmentl, piperidinyl,
represent a 5- to 8-membered rin%_selected from the group of azetidingl, ,
Py pip SAERESA pip BIBRN Se pitRACTRNERRO GG > marprelifie-2-5-dionyl.
thigmeeigihel nglLapyyolidneeRAr@ionyldpiparidnergiitiern/s-dionyl, pyrrolidin-2-
piperazine-2,6-dionyl, morpholine-3,5-diony], pyrrolidnl-2-on¥I, .
PiB B iR DB B a AR HREY N SHSh ANRLRGHY Svl, where the ring is
WR2009R9i28 78 REGRER2QIONINE ihdHekxaaptionally prefgrsae ara C3-Cg)-
compounds of the formula | including the following

cycloalkyl, OH,

-0-(C1-Cg)-alkyl or -O-(C3-Cg)-cycloalkyl, where some or all of the hydrogen atoms
in alkyl or cycloalkyl may be replaced by fluorine.

The invention further relates to a compound of the formula I, wherein

QIl, Q2 and Q3 are the same and are each a hydrogen atom,

R1, R2 and R3 are the same or different and are each independently

hydrogen atom, -(Cj-Cg)-alkyl, -0-(Cy-Cg)-alkyl, -0-(C3-Cg)-cycloalkyl,
-(Cp-Cy)-alkylene-C(O)-N(R11)-R12, ~(Cq-Cyq)-alkylene-N(R11)-R12, halogen,
-0-(C1-Cg)-alkylene-O-(C1-Cg)-alkyl, -0-(C-Cy)-alkylenephenyl or
-0-(C-Cg)-alkylene-O-(C1-Cg)-alkylene-O-{C1-Cg)-alkyl,

where alkyl or alkylene is iﬁl each case unsubstituted or mono- or disubstituted by -O-
(C1-Cegrralkyi,

where some or all of the hydrogen atoms in alkyl or alkylene may be replaced by
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compounds:

2-(6-chloro-3-imino-[1,2,4]triazolo[4,3-b]pyridazin-2-yl)-1-(3,5-di-tert-butyl-

4- hydroxyphenyl)ethanone, 5

1- 3-tert-butyl-4-methoxy-5-morpho|in-4-y|phenyl)-2-(3-imino-6-isogrcaoox
Wm@”[ ’:%?Zﬁ?ﬂ\zoloM,3-b]pyridazin-2-y|)ethanone, PCT/EP2009/000406

1-(3-tert-butyl-4-methoxy-5-morpholit-4- ylphenyl)-2-(3-imino-6-methoxy-|

1,2 4]triazolo[4,3-b]pyridazin-2-yl)ethanone, 2-(6-ethoxy-

3HiHBS1, 2, 4]triazolo[4,3-b]pyridazin-2-yl)-1-(4-methoxy-3-morpholin-4-yl-
with the ghiferomeatitykpie oy &haRDBER3 is not a hydrogen atom,

-[3-[2-(6-ethoxy-3-imino-[1,2,4]triazolo[4,3-b]pyridazi
o EE e i B,
R11 a%!d[%{%'ﬁﬁ'%%’(ﬁﬂmiRQi"lﬁ%’ HazRlol43:BIRvEdAAIRraiaceiMlids from the

pentafluorosulfanyl)phenyllacetamide as the trifluoroacetic acid salt,

1qRuertBusActidisthoryrs:heorphominaridishibnyppregiarhoyazifinotrigazolyl,

AR PIOARERANNapARBIRRIDS BIAPRCCIGAGRRIY. 6-diony),
ert-bu

1-(3- l-4-methoxy-5

mﬂgfﬁﬂiﬁ!ﬁ ﬁﬁﬁ@ﬁyb-ﬂ%@@@ﬁéﬁﬁmqnmmqlidin~2-onyi, piperidin-2-onyl,
1@@%@% 'Ql@%i&%%ﬁigzy[)g%l{ganone,

1-(3-te oli

‘ rt-butyl-4-methoxy-5-morpholin-4-ylphenyl)-2-(6-cyclobutoxy-3-imin
R4, RS, B2 RifrendiBf BipyriamatD ifensahene, are each independently a hydrogen

1+gstent-buty-4-methaxy-5-mogpiholin-4-yipkenyl)2a(Bsimino-Gphenoxy  _spsx,
20 [1,2,4]triago}o[4%-b%§ridazin-2-yl)ethan£(()@ﬁee1, 2% 6%bgr{2yloxy-3-i%é%no-[ .

1 2{Ajthap el Sb]syRaaEM22:y1)- 1B ditbatikrmefiRRY18=(0)-R22, -CF3,
morphaolin-4-ylphenyl)ethanone, 1-(3-tert-butyl-4-methoxy-5
iRy BREN - (G ISHEI S8 neBLcY

[1.2Alwazglpl4.3-hipyrdain-2etharone, 2
1-@%?%%%%%%@?@1§%ﬁ§ﬁ%ﬁlS@?\gfvl)c-li’?[}%?ﬁhino-6-(2,2,2-triﬂu
orgethoyndikHiriazael43r-hlRytisagiedyyllethanone,
1-(3-tert-butyl-4-methoxy-5-morphol
n- W&l@%@;{@ﬂ(ﬂ@mym}@Fﬁg@)@q@nmﬁubstituted or mono- or disubstituted by
[1@),_1&@?@@ g‘[ﬂqﬁb]pyridazin-z-yl]ethanone as the trifluoroacetic acid salt,
1-(3-tert-butyl-4-methoxy-5-morpholin-4-ylphenyl)-2-(6-cyclopropylmethox

with trSphanmn B[ b2 eHiriazo R BSbbyritiazinkB yh) ethariorkeogen atom, or

s s R0 P S R A e
PG/ ERROOMDAN 4061 E&ive- to eight-membered ring selected from the group of 2,3-
dihydrobenzo[1,4]dioxin;  3,4-dihydro-2H-benzo[1,4]oxazine; 1,2,3,4-tetrahydro-
quinoxaline; benzo[1,3]dioxole; 3,4-dihydro-2H-benzo[1,4]thiazine and 2,3,4.,5-
tetrahydro-1H-benzo[b][1,41diazepine,
where the ring 18 unsubstituted or mono- or disubstituted by -(C1-Cy}-alkyl,
R21 and R22 are each independently a hydrogen atom or -{C1-Cg)-alkyl, or

R21 and R22 in the "N(R21)-R22" fragment represent a 5- to 8-membered ring selected from
the group of azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, azepinyl, imidazolyl,
morpholinyl,  thiomorpholinyl,  pyrrolidine-2.5-dionyl,  piperidine-2,6-dionyl,
piperazine-2,6-dionyl, morpholine-3,5-dionyl, pyrrolidin-2-onyl, piperidin-2-onyl,

piperazin-2-onyl and morpholin-3-onyl.
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2-[6-(1-ethylpropoxy)-3-imino-|
1,2,4]triazolo[4,3-b]pyridazin-2-yl]-I-[3-methoxy-5-
(pentafluorosulfanyl)phenyllethanone,
1-(3-tert-butyl-5-ethoxymethylphenyl)-2-[6-(1-ethylpropoxy)-3-imino-
WO2909/9%blo[4,3- b]pyridazin-2-yllethanone, 5 PCTIER 0091000406
1-(3-tert-butyl-5-cyclopropylmethoxyhiethylphenyl)-2-[6-(1-ethylpropoxy)-3
-imino- [ 1,2,4]triazolo[4,3 -b]pyri dazin-2-yllethanone, _ , .
) 1 REEHY -&?‘fﬁ%ﬂﬁ‘o%ﬁ@ﬁ%ﬂ%‘lﬁé-@ﬁﬁl5?8"68&&/)1-33&11%6‘1? the following
compdudditriazolo[4,3- b]pyridazin-2-yl]lethanone, . _
M el ehi b e L e S e
hydroty{@rtartetiydpropoxym.ethylphenyl)-2-[6-(1-ethylpropoxy)-3-imino-[1,2,
4]triazalo[4,3- b]pyridazin-2-yllethanone, o .
1"(3"tﬁ%@%’kf‘sm@m@fas%&}ahﬁapﬁzﬁmm%ﬁéﬂw@:@ffpéﬂawopoxy)-3
[1,2,4}manoto[L,2,8]triszbiakt B-0)pyiidazs)-2-yllettmpapeutbs-methoxy-5-morpholin-4-

ylphe%%?—}]—lig%{f&g%%g&%g]%@@@[%%Wi%@ziﬂ&-yl)ethanone, 2-{6-ethoxy-
3-imifsHUCIAMeaayloheplpiatiene 2-yl)-1-(4-methoxy-3-morpholin-4-yl-5-

it S B R PRen )2 6 ety ORI 2 i
2-y1)-de(Btpa-tnetylaBrayclapfopyipteihdiypheniiizetfaldieihylpropoxy)-3-imino-

N Ry S AR E RSP e d-ehisrelct - 3-imino-
(pentdfliydkuHzoib[ghadsiyredanide2ry Hethaflooeacetic acid salt, o
1-(3-%%%{}5'%;?0 %%%@ﬁpy#g’%% rtogr‘;tﬁ@%ggz%% R R R XY ) AR 4.3
b}pyriﬂe(ﬂﬂ}yejd)h@gﬂm&ih as(y{h@- dilﬂlﬂihmcyﬁhe ayid2 484 1-bif3ylpropoxydanimhoxy-5-
st R R e e
vhethametiyxymethylphenyl)ethanone,

o B2 P R i

{1,2, 4168z ctHb A tplidyrsthiyl-3.didihyasoe213-benzo[1,4]oxazin-6-yl)-2-[6-(1-eth
o e
[1,2,4]triazolo[4,3-b]pyridazin-2-yl)ethanone,
2-(6-benzyloxy-3-imino-[1,2,4]triazolo[4,3-b|pyridazin-2-y1)-1 -(3-tert-butyl-4-methoxy-5-
morpholin-4-ylphenyl)ethanone,
I-(3-tert-butyl-4-methoxy-5-morpholin-4-ylphenyl)-2-(6-cyclohexyloxy-3-imino-
[1,2,4]triazolo[4,3-bipyridazin-2-yl)ethanone,
1-(3-tert-butyl-4-methoxy-5-morpholin-4-ylphenyl)-2-[3-imino-6-(2,2,2-trifluoroethoxy)-
[1,2,4]triazolo[4,3-b]pyridazin-2-yljethanone,
1-(3-tert-butyl-4-methoxy-5-morpholin-4-ylphenyl)-2-[6-( 1 -ethylpropoxy)}-3-imino-
[1,2,4}triazolo[4,3-b]pyridazin-2-yl]ethanone as the trifluoroacetic acid salt,
I-(3-tert-butyl-4-methoxy-5-morpholin-4-ylphenyl)-2-(6-cyciopropylmethoxy-3-imino-
[1,2,4)}triazolo[4,3-blpyridazin-2-yl)ethanone,
2-[6-(1-ethylpropoxy)-3-imino-[1,2,4]triazolo[4,3-blpyridazin-2-y1]-1-[3-methylamino-5-
(pentafluorosulfanyl)phenyl]ethanone,
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19
1-(3-tert-butyl-4-methoxy-5-morpholin-4-ylphenyl)-2-(3-imino-6-piperidin-I-
yl- [1,2,4]triazolo[4,3-b]pyridazin-2-yl)ethanone,

ert-hutyl-4-methoxy-5-morpholin-4-ylphenyl)-2-(6-diet
WOZOﬁé(?]% %2 ,4]triazolo [4,3 -b]pyri dazin-2-yl)ethanone, 5 @WZ&W 000406

2-[6-(1- ethylpropoxy) -3-imino-[ 18

-[6- (ﬁ]zﬁ%ﬁmp& 1{#% “E@E E]sz]of%[(fi%ﬂB azm»Z yil-1-[3-methoxy-5-

(pentaﬂi(&wﬂl‘ah@}ymﬁem&ﬁaﬁéhoxyphenyl) -2-[6-(1-ethylpropoxy)-3-imino-[1,
2 4ltriazolof4,3- b n ]
LG e BT 25 LR B o 2 bl
b]pyrifhdn-Roshlayrinazin-2- yl]ethanone
1-@-{%@ j’jﬁg%'\g?ioc{g 'b“]foyx% SRR y@g@g I e ler e pr R
[1.2,4%s Sz(ﬂo%gﬁm};tmmw)yaeemlanmmhenyl] -2-[6-(1-ethylpropoxy)-3-imino-
1 4 3- b id 1

13- tg (éigkcldzaoéfg}rkne oxg n?e[t%ugxyp H?/%%xé (3111% qp;rldz o a?',mm[f[L 3

pynkiaﬂmmgammmﬁeb]pyndazm -2-yllethanone,
131§ X?ril)agz]g g?géjﬂ{)‘epeé{/‘p YRNAY ﬁéﬁ#ﬁ n)éﬁhé’ RIRROP 3N 4,3-
b]pyrlﬁa(ﬁndieph},dﬂxantmeS imino-[1,2,4]triazolo[4,3-b]pyridazin-2-yl)-1-[3-methox

tafl If

L e R S oy s e 4 2 ot

pyndeylmfiﬁ 2’}&]&@@1@,{4 3- b]pyrldazm -2-yl)ethanone,

h I hlor
RS Eeha e SRR
{12 431432téﬂ[41&f§lﬂ-]2bﬂmbmm%55}ﬂﬂmp®tmm 4-ylphenyl)-2-(6-imidazol- |
| Atr [

216 R A S o
tr1ﬂu<zoio§zﬂh31ph]qmm;¢aizm®§gl]ethanone

T s

p}qmi(amﬁidﬂﬁhfﬁwmethoxyphenyl) 2-[6-(1-ethylpropoxy)-3-imino-[1,2,4]tria
1-(3 —%Ptl%[ﬁﬁ Iﬁc@f&@%&%&ﬂ&%@ﬁ@-m-( [-ethylpropoxy)-3-imino-
[1,2,4]triazolo[4,3-b]pyridazin-2-yl]ethanone,
1-(3-tert-butyl-5-cyclobutylmethoxyphenyl)-2-[ 6-(1-ethylpropoxy)-3-imino-
[1,2,4]triazolo[4,3-b]pyridazin-2-yl]ethanone,
1-(3-benzyloxymethyl-3-tert-butylphenyl)-2-[6-(1-ethylpropoxy)-3-imino-[ 1,2,4]triazolo[4,3
b]pyridazin-2-yliethanone,
1-(3-cyclohexyimethoxy-4,5-dimethoxyphenyl)-2-[6-(1-ethylpropoxy)-3-imino-
[1,2.4]triazolo[4,3-blpyridazin-2-yl|ethanone,
2-(6-butoxy-3-imino-[1,2,4]triazolof4,3-b]pyridazin-2-yl)-1-(3-tert-butyl-5-
methoxymethylphenyl)ethanone,
1-(3-chloro-5-methoxyphenyl)-2-[6-(1-ethylpropoxy)-3-imino-[ 1,2.4 jtriazolo[4,3-
bipyridazin-2-yl]ethanone,
1-(8-tert-butyl-4-methyl-3,4-dihydro-2H-benzo{ 1 4]oxazin-6-yl)-2-[6-(1 -ethylpropoxy)-3-

imino-[1,2,4]triazolo[4,3-b]pyridazin-2-yl]ethanone as the trifluoroacetic acid salt,
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W02009/097970 PCT/EP2009/000406 20
1-(3-tert-butyl-4-methoxy-5-morpholin-4-ylphenyl)-2-(6-diethylamino-3-imi
no-8-methyl- [1,2,4]triazolo[4,3-b]pyridazin-2-yl)ethanone as the
trifluoroacetic acid salt, 1-[3

WOZHEBYR%5-(2-methoxyethoxy)phenyl]-2-[6-(1-ethylpropoxy - S-HiiG e po/000406
1,2 ,4]triazolo[4,3-b]pyridazin-2-yl]eti&none, 5

-GBS P ety e 2 g 652 meogelho} 1.2 A1
[1,2,4]1&3:&6{@&%];5&%@&]@&ymmyinhﬁnyl) -2-[3-imino-6-(2-methoxyethoxy)-
1-(3—t§}’[§ﬁ¥ e%ZOI Sé)léoﬁ {i 2; y}]1 heanr}]r?)nf (6-diethylamino-3-imino-
[1 2 4kr&ﬁﬂﬁﬁemﬂﬂﬁwb&am4d@zmtﬁayﬂnk [3-morpholin-4-yl-5- 10
pe Iuoros Ifan lethano,
16 TR SR Mﬁﬁ‘%’%@’@tﬁo@y?ﬁ’ﬁ%’% S
methcatm)flel[}yl?eﬁﬂiﬂaﬂe,lo[4 3- b]pyrldazm -2-yl)ethanone,
Ipropoxy)-3- |m| trlazolo r
1-(3- ci/c[(lg}ge)aﬁog(t;ﬁ_ pé re]:) ﬁu&”oen g?%hé %gfgg C?P()Xé/ BX f?%ztﬁt aX(llo 4,3-
blpyril{ddetybatithdomethoxy-5- morpholln -4-ylphenyl)-2-(6- chloro -3-imino-[
12 4 riaz r ethano
e L e A S M TR T SRR IS
pyr}dlzrnne?.{)ﬂ;[ztﬂéhﬁmmlom 3 b]pyrldazm -2-yllethanone,
1 e h ro ino [4 rlda 2-yl]-1-[3-(2-m
13- <étfgnoxyet to%i( (pen ﬁ%ros %gger@]@f) 5’1an]0~
[1 2 42t—1ﬁﬁzeibb¢§9—8}mmia283meyh]ykﬁanone
triazo yr azm
13- éhgta B}c{)%o Iu%{l 3 e’r:ﬁy QA fﬁ%ﬂﬁlqu%%fg X&(}% ]§mm|no -
[1,2 41tﬂa4mzﬁmu@ﬁauwraazhwm[3 -(3-
taflu ros I thano
L R SR80 2-oxoet
(1.2 @t};@ze}db&ﬁ-ﬁ]pyndazm& yl ethanone
|m|n 2 .4]tr m
13- li\r] ﬁldlefi%%ggﬁ) %’ %en%%azzgéo{éf éﬂ%}{ggﬂ%ﬂg? entaﬁgjlff< %é&%ﬁg ﬁe?)ﬁy
yrl}iaémx@etﬂsﬁﬂ}lamwlhydro -[1,2,4]triazolo[4,3-b]pyridazine-8-carboxamide,
1-3 Ley2y Al 3-Rinvridazin-2-yh-1{3-ms - 30
2(6- %eﬁ%ﬁ%’%ﬁfoms %%él) %@/Ei\-?eit% e',BﬁB%Q%R 21K
(pentafi@tertifutylAbemsifichys®amorpholin-4-ylphenyl)-2-(6-ethyl-3-imino-[1,2,4
1-(3 ~1]<§H%%Iﬁ[i’§ﬁethoxy—5—morphoiin.—éi—ylphenyl)—2-(3—imino—6—1n0rpholin-4~yl-
[1,2,4]triazolo[4,3-blpyridazin-2-yl)ethanone,
1-(3-tert-butyl-4-methoxy-5-morpholin-4-ylphenyl)-2-(6-chloro-3-imino-8-methyl-
[1,2.4]triazolo[4,3-b]pyridazin-2-yl)ethanone,
1-(3-tert-butyi-4-methoxy-5-morpholin-4-ylphenyl)-2-(6-imidazol-1-yl-3-imino-
{1,2.4jtriazolo[4,3-b]pyridazin-2-yl)ethanone,
1-(5-bromo-2,3-dimethoxyphenyl)-2-{6-{1-ethylpropoxy)-3-imino-[ 1,2,4]triazolo{4,3-
blpyridazin-2-yl]ethanone,
I-(3-tert-butyl-5-methoxyphenyl)-2-{3-imino-6-[2-(2-methoxyethoxy)ethoxy]-
[1,2,4]triazolo[4,3-b]pyridazin-2-yl}ethanone,
1-(3-chloro-4,5-dimethoxypheny!)-2-{6-(1-ethylpropoxy)-3-imino-[1,2,4]triazoloi4,3-
bipyridazin-2-yljethanone,
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b]pyridazin-2-yl)ethanone, W02009/097970 PCT/EP2009/000406 21 1 -[

3-tert-butyl-5-(3-methoxypropoxy)phenyl]-2-[6-(1-ethylpropoxy)-3-imino-8-

methyl- [ 1,2,4]triazolo[4,3-b]pyridazin-2-yllethanone, |
-tert-butyl-5-(2-methoxyethoxy)phenyl]-2-[6-(1- ethylpropc;Py -3-imino-8-

WOZPE?Q{HW% 17 ,4]triazolo[4,3-b]pyridazin-2-yllethanone, 51 -( ?E/EPZ{)OWQ(}M%
butyl-5- cyclopropylmethoxyphenyl) 26-(1-ethylpropoxy)-3-imino-8-methyl
zolo r|d ne, . . o
L RS TR O R B e e -

[1,2,41t2244000E0lo[K 31 bdpiidadirtRayidathanteesi fi uoroacenc acid salt,
1-[3-tert- 3-me yl]-2-[6-(1-ethylpro oxy) -3-imino-
R R T R AR
[1,2 4%@620W@&3mmﬁrﬂmethym¢ﬁez 4]tr|azolo[4 3- b]pyrldazm -2-yl)-1-[3-m
ethpx enta’ qu I) henyl] han
RER utGEr Gl Ry B SeerbAs 4R &
blp yrxﬂimetmbdlelbzr@}ﬁﬂazoloM 3 b]pyrldazm -2-yl)ethanone, 15
t yI 6 Ioro = metho y pé% aflu Ifanyl)pheny
1-(3- tﬁfgm )T/]I?t %ﬁyéﬁg 21){% %‘fﬁ' | ? [‘%ﬁ‘lﬁ% rboxamide,
[1 2, At zailedldy3-B [RA(datain- Dyt rhaneth oXy-5-morpholin-4-ylphenyl)-2-oxoeth
]-6-c Ior03 | |n02 éj
-[6- (ﬁ 5% Z%?OPQ 19?' 22‘[?%{ tr:}aéglr 4, aml%%ndazmd y1]-1-[3-morpholin-4-yl-5-
(pentélﬂ[&xt&rﬂlﬁﬂyl)ﬁh(e&yﬂethmmopoxy)phenyl] -2-(6-ethoxy-3-imino-7-methyl
tna 4 eth
1-(3- tipfégnti bur{lel %Oé xye ﬂoxy é& F}]rg?[%({‘ é(t%;;\p%%lgx%)r%eﬂrﬁlno 7
[1,2 4—]@312@{3[{&3 bj@]strndmkn{@ﬁ}b}bgmnﬂazm -2-yllethanone. The expressmn
CL-G4 r -6 erst o@ ean. hyd btp )
2-{6- (rlc(atg Xﬁgl) %2* cal% glr? o 52?%%%1 S rélg fan r’%)b REHS% oin ¥ methoxy
mpentﬁd}noimiiamafpmnsa}mhi@onérom 1to 6 carbon atoms, for example
h & h rQ y$ |so (Irﬂj t uty! tertE ent )
13- t%rgé)(le}{rﬁyI‘I ﬁﬁ%g%x propﬂ%mxy ; ;& %Uﬁl h}ﬂo ﬁeo exyé{f (4.3
pyriﬂaeimaosfékﬁmndhéco C4) alkylene or "-(C1- CG) alkylene is understood
30t carhon radi hose _@_ chaip is straight-chain or
1-[3- qr'gﬁg 33 3}{8‘{@% Q‘B )%rﬂ Cﬂ’:lﬁ 1en % 1%'0$ro)? p9 IMIAo
LL‘h‘]’@EﬂZ}DF@hﬁﬁéthwedezim Enel}wmmhylene, propylene, 1 .
2-T16-(1-ethylpropoxy)-3-imino-[1,2,4]triazolo[4,3-b]pyridazin-2-y1]-1-] 3-(2-methoxyethoxy)-
S-(pentafluorosulfanyl)phenyl]ethanone,
2-{6-ethoxy-3-imino-8-methyl-[1,2,4]triazolo{4,3-b]pyridazin-2-y1}-1-[ 3-methoxy-5-
(pentafluorosulfanyl)phenyl]ethanone,
2-[6-(1-ethylpropoxy)-3-imino-[ 1,2 4ltrtazolo[4,3-b]pyridazin-2-yl]-1-[ 3-(3-
methoxypropoxy)-5-(pentafluorosulfanylyphenyl]ethanone,
N, N-diethyl-2-[2-(3-tert-butyl-4-methoxy-5-morpholin-4-ylphenyl)-2-ox oethyl }-6-chloro-3-
imino-2,3-dihydro-[ 1,2,41triazolo[4,3-b]pyridazine-8-carboxamide,
N,N-diethyl-6-chloro-3-imino-2-{2-[ 3-methoxy-5-(pentafluorosulfanyl)phenyl]-2-oxoethyl} -
2,3-dihydro-[1,2,4]triazolo[4,3-b]pyridazine-8-carboxamide,
2-(6-ethyl-3-imino-[1,2,4]triazolo[4,3-b]pyridazin-2-y1)-1-[ 3-methoxy-5-
(pentafluorosulfanyl)phenyl]ethanone,
1-(3-tert-butyl-4-methoxy-5-morpholin-4-ylphenyl}-2-(6-ethyl-3-imino-{ 1,2,4 triazolo[ 4,3~
bipyridazin-2-yl)ethanone,
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W02009/097970 PCT/EP2009/000406 22 methylethylene, butylene,
1-propylmethylene, 1-ethyl-I-methylmethylene, 1,2- dimethylethylene,
1,1-dimethyimethylene, 1-ethylethylene, 1.-methylpropylene, 2-

methélfro ylene, pentylene, 1-methylbutylene, hexylene,
WO24028H) ntylene. "-CO-alkylene” is a covalent bond. 5 Th%%%@%%%ﬂﬁﬁ“%
"-0-(C1-C6)-alkyl" or "-O-(CI-C8)-alkdd" is understood to mean alkoxy

radical ose carbon chain is straight-chain or branched_and. contain
RERt et iR Rt el e S
[1,2,42911Em@>1«y[t ,4i,3@pﬁglaﬂiamt 'Mtgk}é,t&aﬁbﬁéoxy, ter;—l:;]utoxy, 1-pentct)xy, ,

-pentaxy, 3-pentoxy, 1-hexaxy, 2-he , 3-hexoxy, 1-heptoxy, 2-
LT3 A N R Tt e el PRty
[1,2,4§cigziotx;[43{f§>p@mdl t( ﬁ%ﬁi—,}a,]éﬁrﬁnﬁiaylperjlfan-s-oxy, .

,3,4-trime entan-3-oxy or.4-o¢toxy. The expression, . . .
L ORI TR S0 FAERAERS R B
[1,2,4%5:21@61@?ﬂ3a>ﬂmm|caziwtfﬁsrﬂemi@dhmonocy%es such as cyclopropane,

cyclo ne, .cyclopentan C xane. expression ‘
(- R R o 1A SRR R o5 IO Byt leals such
[1,2,4&siatkblophipopyedarhich darikentsoen 3- to 6-membered monocycles such
L1388 %%I? ?on cyclobuto ’hC¥1CI1 e(:%o yorg clohexoxy. T.he7 -
LSRRt e S R b s
[1,2, dfadhcals | habigyfidmib-Poyljebarioan, atoms in the ring. -(C6-C14)-Aryl

radicals.are, far example I, na I, for example 1-naphthyl
26 S s B R P oy -5-
(pentghenykalfaplefbered]atydradicals. The expression "Het" is understood to

mean.ring systems having from 4 to,15 car. ms which resent
1 R T B R T o R T R
[ 1.2, 4dccomding  folrjpprsizenray eGrtaongne, two, three or four identical or

iffer teroatoms_ fro e_group.of ox nitrogen and. sulfur
L B RSB R oo -

2,3-dibedriniid 2405 doér{Acteirimylbanz sthiaforaaylideenzothiophenyl,

_benzoxazolyl, benzathiazolyl. benzatriazolyl, benzisoxazolyl " .
N R R AR L astioro
iminogRikhelihytiratit Qunoliziold| 4dib ixalidineiivadhiciayl;éhromanyl,

3. ghrgmenyl cinnalinyl, dec inglinyl,dibenzofuranyl, o 1
L e P B R A e thrany,
[1.2,A0torobb[30 ditaniazia 61 ¢thaBchelithiazinyl, furanyl, furazanyl,
imidazolidinyl. imidazolinyl, . imidazolyl, 1H-indazolyl, indalinyt, indolizinyl,
1"[3“3%%%@?,}9%%“%“ 3)%9}’ f%g%@éor%g’g{?ul}%ﬂr%ﬁl:Aj)-xtﬁiw*étg}%pf%bxﬁg*Il%lhélq"mek@!}l“
[1,2,4)triazolol4,3-b]pyridazin-2-yljethanone.

The expression "(C1-Cg)-alkyl" or "(Cq-Cg)-alkyl" is understood to mean hydrocarbon

radicals whose carbon chain is straight-chain or branched and contains from 1 to 4 carbon
atoms or from [ to 6 carbon atoms, for example methyl, ethyl, propyl, isopropyl, butyl,
1sobutyl, sec-butyl, tert—butyl,' pentyl, isopentyl, neopentyl, 1-ethylpropyl, hexyl, 2,3-
dimethylbutyl or neohexyl.

The expression "-(Cp-Cg)-alkylene" or "-(C1-Cg)-alkylene" is understood to mean

hydrocarbon radicals whose carbon chain is straight-chain or branched and contains 1 to 4 or

1-6 carbon atoms, for example methylene, ethylene, 1-methylmethylene, propylene, 1-



10

15

20

25

30

W02009/097970 PCT/EP2009/000406 23 isoquinolinyl, isochromanyl,
isoindazolyl, isoindolinyl, isoindolyl, isothiazolidinyl, 2- isothiazolinyl,
isothiazolyl, isoxazolyl., isoxazolidinyl, 2-isoxazolinyl, morpholinyl,
naphthyridinyl, octahydroisoquinolinyl, 1,2,3-oxadiazolyl,

WOZ%‘,’- {29 ggiazolyl, 1,2.5- oxadiazolyl, 1,3,4-oxadiazolyl, oxa%ﬁgif%m{]g/ 000406

oxazolyl, oxothiolanyl, phenanthridinyZ, 5 phenanthrolinyl, phenazinyl,

e SRRy o S SIS PR 12

dimethyrakoling, pyrazebyethytidasivighqryidoonazelyligwidoimidegshpropylene,  2-

ridothiazolyl, pyridothiophenyl, pyridyl, pyrimidinyl, pyrrolidinyl, .
ety BN ISP O O PR R TeE PGB ol tene
is a cdhighygsqguinolinyl, tetrahydropyridinyl, 6H-1,2.5-thiadiazinyl, 10

1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2.5-thiadiazolyl, 1,3,4-thiadiazolyl,
The anpapttiranytOttfiazblimiliythiazolitdl Ghidzohilkiie Ay ttseksinddazamhn alkoxy
. thienooxazqlyl, thienapyrrolyl. thienopyridyl,.thienothiazolyl
raie R S T 5 S LSBT Bl agefyfr from
to 8 bddrtamnadyl{ct, 8xdutnide ohdtboxanttienyl nadipaty, TpmpprassicmiR] aotutoxy,

2 or R2 and R3, together with the ring atoms ta, which they, are 15 eac
et T o (AR g, STt TG Eneaas iy G by, 2
heptoggrbbhatoms of-lepRoy,3 Hitthesalatrngare replaceddiyxyitr@ganoxy, 3-octoxy,

oxygen or sulfur atoms",ig understood to mean, for, example, ring systems
R i b R PR
The oywiopamd[Elnsphtatdoalky!l" is understood to mean radicals such as compounds
. .2,6,7,8-tetrahydro-3H-5-oxa-1,2,3a,4,8-pentaaza-
whicl RGeEntHBinapHthAleRETD %556, 7REHARUTD -5 HiBX SIS BE RS A A0 utane,
cyclogéh@yaiepentafplnapbthalene;

The e%%?%ééﬁg%z%%ﬁﬁti%‘%égﬁgy%’3;3 ’tﬁlﬁgégsetgg%%%aﬁean cycloalkoxy radicals such as
compgtﬁrgs8%§@h¥g@\7g’|_h§fgﬂ§: 1tg'3@[ﬂe§ﬁ9@ﬁ%@aﬁﬁhocycies such as cyclopropoxy,

cyclopental[b]naphthalene;
cyclobusog vz evoleismanyi £5-1y2l 326406 9-hexaaza-cyclopentala]- naphthalene;

The &gfgé@éﬁ{of-?(@ '%géﬁrér%?3%4ﬁﬁ§é{§&ﬁ%é'%ﬁj%&ﬁe'aromaﬁc, hydrocarbon radicals
2, ,7,8-tetrahygro- - cyclopentale][1,2,4]triazolo[4,3-b]pyridazine;

having, T;8:8-tettalyidcar Bt eyctop émtalelrah: [ 12 4]Tipgelofd, 3ddipyiidazinéorexample,
2,3,6a,9a-tetrahydro-[1,3]dioxolo[4,5-d][1,2,4]- triazolo[4,3-b]pyridazine. '
phenythaapRErds R RamAd RIS hrd RBIRE R Ts6 OR i uskenRs Nerfathd radicals

and eggﬂélaim% BRemICMS, famieh ey aEgigach bonded, form a 5- to
-mem

embered ring, where the ring consists only of carbon atoms or 1, 2 or

The expieiicse dl6ms atedraprakty sycarrbge iy sl hesisuffaratord Sisabon atoms

Whiclyrﬁﬁig?ﬁ@%foiﬂ’%ﬁ@; fooexample. Hng systems sMeRA$2 éhe another and which,
-dihydrobenzo[ 1,4] dioxin; 3,4- dihydro-2H-benzo[1,4]oxazine;
3‘3‘301’@}2%’2%4@@%r%ﬁiﬁ%&@%@?ﬁe%[i@%ﬂﬁi@&é%‘,r 3q,gnt1cal or different hetercatoms

from the group of oxygen, nitrogen and sulfur. Examples of these ring systems are acridinyl,
azepinyl, azetidinyl, benzimidazolyl, benzofuranyl, benzothiofuranyl, benzothiophenyl,
benzoxazolyl, benzothiazolyl, benzotriazolyl, benzisoxazolyl, benzisothiazolyl, carbazolyl,
4aH-carbazolyl, carbolinyl, quinazolinyl, quinolinyl, 4H-quinolizinyl, quinoxalinyl,
quinuclidinyl, chromanyl, chromenyl, cinnolinyl, decahydroquinolinyl, dibenzofuranyl,
dibenzothiophenyl,  dihydrofuranf{2,3-b]-tetrahydrofuranyl,  dihydrofuranyl,  dioxolyl,
dioxanyl, 2H,6H-1,52-dithiazinyl, furanyl, furazanyl, imidazolidinyl, imidazolinyl,
imidazolyl, 1H-indazolyl, indolinyl, indolizinyl, indolyl, 3H-indolyl, isobenzofuranyl,
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dihydro-2H-benzo[1,4]thiazine or
2,3,4,5-tetrahydro-IH-benzo[b][1,4]diazepine. W02009/097970
PCT/EP2009/000406 24 The expressions "R11 and R12 in the
é%@?% R12" and "N(R1l)-C(O)-R12" fragments represent a 5- to
Woz%ﬁ BéPed ring which is formed together with the nltrogenpﬁmlﬁgg?/ 000406

the "N-(CO)" group to form cycllc arfines, imides or lactams which

contai tg 2 further het sfro group of N, 0 and S" or
isoquigafieh > foghe 21)1 s ﬁ?@fﬁ%) 1) %bm&%@%%f iy, 2-
1soth1i@o$nmamhﬁf&ﬁaﬁﬁgfwhlfsh>t§zf@&n editogeibadinith the-igilegemAomMidtpholinyl,

or the to for C|IC mlnes imides,or Iactams which
RGN SRR RABO S, et SR UBI0 bt N 6 Ao, 1,25
oxadiadgrstagti4aradriaofor, emﬂlﬂmmg syﬁdgmgsisuaﬁoaﬁlsm@!g,@ arpmanthmdmyl

ch.as azetidinyl olidin eridi razi yI azepin
phen T TSROy S BITABE o P A G TG A OrR o Rhaeleziny.
plperzfzad}dakﬁmﬁtdﬁxﬁﬂ g}tﬁﬁﬂ;ﬁlyﬁepar@f@pwrdﬁﬂ@rﬁmiﬁyﬁ @lﬁﬂykohdmy} pyrazoiinyl

o EERERE St rombelne s oy PP 1y
pyndjd;p@fﬁiiﬁn&@l’ﬂyl pmﬁﬂlﬁﬁim 3onyblifhe rearrpngediexpression ’Eﬁﬂ@l,ydrofuranyi

lene or & cI aI hIChS me, or aII fthe h

et By R mb L O AGHAC D a3 BORely Roridlen oy Tidiecins
1,2,3 ﬂﬂﬂﬂlnmomﬁted alkythalidesigl or tyciodiiadixish, decﬁleahfadh&xa]m;)Iethiaﬁthrenyl,
tinazo?‘éiﬁg thel e lo%@d@ﬁﬂ%ﬁ %@%%%ﬁ%ﬁﬁgggﬁ v, "thienopyrrolyl,
th;eno@l?@sﬂ;F&ieﬁkEMblEE thECRIGHPEN YT I-ﬂlﬁ@lrdﬁpﬁ(ﬂﬁlﬁ(; H%c@l‘jrlﬁ CHAB2triazolyl,

CH2-CH 2-CE3, -CH2- H2 CH -CH2-CH2-CH2F,
1.2 4""8@@&#&“%@1@6@? QAP T - _CHF-CHF-CF3,
The ex@BsOHFRCHERR, RTBFRC HRHOMR Bos&hidt- @Iriﬁ BEIinChibnGHE-€HER they are

oo BB B R T wom o

1, 2 oiCFR¢Clt2eCE, al@l?@}ﬁtd:ﬁ WO@EZ@F@C@B%EM@E@ G ERderstood to

mean é%c%l'f_%}%gm:f %H CF&:’%%_' 2%1?8?%%{ ng%,'%_ % &%CFI-}%}O 1,2,3a,4,5,8-hexaaza-
cyclop@mmﬁtﬁg)(tﬁ&ﬂ@)«:, CH(CF3)(CH3), 2!59(@%}2},1}(6}5(%2)23 1,2,3a,4,8-pentaaza-
erelo B E r CR(CFa)Cro) 20 S e OBCa - trsaze
cyclopentijinatiphihdbmbutyl, pentyl and hé&ydi,,mhina’hymxe-pfbﬁwxmaﬂél&d Bepentaaza-
cyciopenpa(fgﬁ]apg\(hzaeogg /097970 PCT/E%Q%/Qetr ydfo -3H-5-thia-1,2,3a,4,8-pentaaza-
cyclopenta[b|naphthalene; 2,3,6,7.,8.9-hexahydro-1,2,3a,4,6.9-hexaaza-cyclopenta[a]-
naphthalene;  2,3-dihydro-5,7-dioxa-1,2,3a,4-tetraaza-s-indacene;  2,6,7,8-tetrahydro-3H-
cyclopentale][1,2,4]triazolo[4,3-blpyridazine; 2,7,8,9-tetrahydro-3H-cyclopenta[d]
[1,2,4]triazolof{4,3-blpyridazine or 2,3,6a,9a-tetrahydro-[ 1,3 1dioxolo[4,5-d][1,2,4]~
triazolo[4,3-b]pynidazine.
The expression "R4 and R5, R5 and R6, R6 or R7 or R7 and R8, 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
understood to mean, for example, ring systems such as 2,3-dihydrobenzo[1,4]dioxin; 3,4-
dihydro-2H-benzo[1,4]oxazine; 1,2,3 4-tetrahydroquinoxaline; benzo[1,3]dioxole; 3.4-
dihydro-2H-benzo[1,41thiazine or 2,3,4,5-tetrahydro-1H-benzo{b][ 1,4]diazepine.
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25 for alkylene, for example, from the following radicals: -CF2-, -CHF-,
-CHF-CF2-, -CHF-CHF-, -CHF-CH2-, -CF2-CF2- or -CF2-CH2F, and also
the further possible combinations for propylene, butylene, pentylene and

exylene, which may also be branched, and for cycloalkyl, for examp
WOZJM&%@ Mdicals FFFFFFFFFFFX44F FF -F F F F R £0pI000406
FFFF (~FJtFFFFF II~N\FFFRFFFFFFF andalsothe

The cSESgRH 4B do0 0 Wb TeAbE Arota, BYSNThE Gl g, fasments

represpfmﬁeﬁemﬁ-hmn@@wnﬁg fldwine fchi&rmegmbéemmemespeogadfyaﬁem "N" or the
. (C Qrine or |ne Tqé ressmns described abovencﬁn also.be

mﬁrﬁé‘a esfopl&lgﬁ.‘g folapfagy which contain up to 2 further
hetero(E63- %mathylgn@a@dﬁﬁ @b ratk@ene-(RE1CI4) -yt 1Euh€tl@ﬁ'(ﬂ31rpap3” and

SRS RSt BOTRE A B R ARRIAE v

mtrog&uﬂiaiﬂ‘re 'pﬁtbtectih\@ "Broaps' f(ymlzplm@ fmﬁtmmrﬁnfnésexammle pthﬁ@ctams which
only he benzylox G rbon t e h aloy{m%ro
contam ? tl’l{ ato (IO} L%’O U({ P t?hmean for

4is8 sprro ecting’ gro pro groups

examp:{arbmxg/ls‘ymmmam etoro@thpiemkkyhcﬁnr)dsoamtydhikyj estestidRrdtepijrgidinyl,
S can intr duge and rerﬂoved b¥ technlcwe hICh are eII

. ro
plpera%ﬁn azepiayl, 1ot i 0o ho iy eenehllor%)rp ulfﬂ p 1&51 m e case of the

n or descri
imidefPratectiveGioappinr@lidganic. Sﬁlﬂl’h@hl&pﬁiﬁ?ﬁh@%&ﬂonyi plperazme 2,6-dionyl,

morphmmg in)tﬁ]smeg 1t K%éeé'asék' of t?le Ec%?r().:stlrzlg ! §'R nc(l]z B)yn oqlcl':i'm—’Z -onyl,

ex ression protectln g group may A8’
pxpendmfésmyhmr@miwﬁemyhunotpinotenﬂFrgl}groups The mventlve

om ds.can be eII known pr ses Rrocesse
e oo e BT B PR S of he
hydrofimthaoredates tepbrprddesdlforiped paringi¢thetccahtpounshod thertelindladrinated or

perﬂuo?%/a%d alkyl, alkylene or cycloalkyl which derives, for example, for alkyl from the

following radicals: -CF3, -CHF», -CH»F, -CHF-CF3, -CHF-CHF»,

-CHF-CH»F, -CH»-CF3, -CHp-CHFy, -CH»-CH»F, -CF»-CF3, -CF»-CHF1,

-CFp-CHpF, -CHy-CHF-CF3, -CH-CHF-CHF», -CH»-CHF-CH»F,

-CH9»-CH»-CF3, -CH»-CH»-CHF5, -CHy-CH»-CH>F, -CH»-CF»-CF3,

~CHp-CFy-CHF», -CH»-CF7-CHF, -CHF-CHF-CF3, -CHF-CHF-CHF>,

-CHF-CHF-CH»F, -CHF-CH»-CF3, -CHF-CH7-CHF9, -CHF-CHy-CH»F,

-CHF-CF7-CF3, -CHF-CF»-CHF 9, -CHF-CF9-CH»F, -CF»-CHF-CF3,

-CF»-CHF-CHF», -CFy-CHF-CHjF, -CF»-CH»-CF3, -CF»-CH»-CHF9,

-CF»-CH»-CH)F, -CF»-CF9-CF3, -CFy-CF9-CHFy, -CF9-CEFy-CHyF, -CH(CF3)9,
-CH(CHF»)y, -CH(CFH»)), -CH(CFHoXCHF»), ~CH(CFH2)(CF3), ~CH(CFH» )} CHjy),
-CH(CHF»)}CHny), -CH(CF3}(CHzy), -CF(CF3)9, ~CF(CHF7)7,  -CF(CFH»)»,
-CF(CFHo}(CHFp),  -CH(CFH3)(CF3), -CF(CFHo}CH3z), -CF(CHFo)¥CH3z), or
-CF(CF3)}(CH?), and also the further possible combinations for butyl, pentyl and hexyl,
which, like propyl, may also be branched,
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a stereoisomeric form of the compound of the formula | and/or a
physiologically compatible salt of the compound of the formula I, which
comprises a) reacting a compound of the formula Il Q3 Q2 R4 R5 W R6
éﬁ%ﬁ%@; R7 where R4, R5, R6, R7, R8, Q2 and Q3 are each as defined
wo2 | and W is chloride, bromide, mesylate or tosylatgg\mgwﬁgl 000406
compound of the formula 1l NH-Q1 2RI ;NON J N (Ill) R2 R3 where R1,

R2, R3.and Ol are each as defined in formula 1._with ithqut addition of
o o A B8 G B B o oA T: o ehdimg 2
-CH_F!@}@}DQW_EE@@W@@RMF H N-QEFRENDSB QaR4:RS Ri-Ndi2tR4 RRssible
N QL-W' NN R25~N NR6 RZN R6 R3(VIl OR8 R7 (VIIl) R3 (I) O R8 R7
combidiares Ry Ry IRARBcRS pRtyRE: @ldQ2:aheh€3Ivhieheash asalbfibethched,
in formula . | with.a comppund,O-W:.where W' is chloride, bromide,
and for%{“‘eyscﬁ)g?é(y %b%s/(\);}flggni emgﬁwn;l/(lj[sh(uglfrgfgcggsa similar good leaving group, with
orﬁvithout agldition lQf ba]s:e, to give g compognd of the formulael, or c) F
i

F either isolating the ¢ ound of formula | pgépared thod a).or b)
/Zﬁ;ree fo;zf[ﬂi releasiyg it from siofogically igcodapatible salts of, in F
case pr of actdic or basic gfioups, corwerting it t

physiologically compatible Ralts, or 26 d) sepEratinE a compound of the
formula | prepared by method a) or b), or a suitable precursor of the
fermula | which, owing te its themlcqi strl::cturg, olgcurs in i EE

F F F F = =

F F F F
F F F F F

F F

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.
The expressions described above can also be combined as desired, as done, for example, in

"-(Cy-Cg)-alkylene-O~(Cp-Cg)-alkylene-(Cg-C1 4)-aryl”.

Functional groups of the intermediates used, for example amino or carboxyl groups in the
compound of the formula I, may be masked by suitable protecting groups. Suitable 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 arylalky! esters. Protecting groups
can be introduced and removed by techniques which are well known or are described here
(see Greene, T. W., Wuts, P. G. M., Protective Groups in Organic Synthesis (1999), 3rd Ed.,
Wiley-Interscience, or Kocienski, P. J., Protecting Groups (2004), 3rd Ed., Thieme. The
expression "protecting group” may also include corresponding polymer-bound protecting
groups.

The mventive compounds can be prepared by weli-known processes or by processes

described here.
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enantiomeric or diastereomeric forms, into the pure enantiomers or
diastereomers by W02009/097970 PCT/EP2009/000406 27 salt
formation with enantiomerically pure acids or bases, chromatography on
Ir ionary phases or derivatization by means of chir
Woziﬂéﬁ%ﬁﬁricaﬂy pure compounds such as amino acids, sggﬁfﬁ%’%@“““%
diastereomers thus obtained, and elifnination of the chiral auxiliary
. groups. he inyention further relates to a process for preparing the
e L I | AESoTa LT AL TPt b andor
a sterd@RARAERS QAR E Notpoudd R (e Nokr3 PRI/ RS PphsioRGIMR2@mpatible
st of RNRE B3P BB DT R RERT, 10 The reactans I and i,
ptionally'being present in thie form of a'salt, are converted at room
a) teweyperatdreoonastdbiiyhelévateth tmperature from 40C to 60C,
advantag%g)usly, whep Il @én the form of a salt, in the presence of a
base, preferabhlfunig'sfiase, in a solvent, preferably dimethylfonnamide
(DMF) orvt‘ﬂiox % hergompoupgh of the formula I. The RI, R2, R3,
R4, R5, R6, RY, R8,YQ1/Q2 and Q3 radicals are each as defined 15 in
formula I, W represents a ggod leaving group such as chloride, bromide,
mesylate or tos Iatgférﬁ{]eferably bromide or mesylate. Some of the

corhpEuR s b iUl Ay ak &8 cEtr AR ShdrE e, i and W is
case,Ricinibedalionisg subjommia qkforeuiasnay save rithen{Eor

(2) configuration: IN 'Q1 Q1,N NNN ~IN-N N N (E) (Z) 20 The

1-substituted tri.azolopyfda@mnium salts (A) which are likewise formed in
different gproportigns u/rger these reaction conditions according to the
substitution pettern Man & remove@"i y chromatography or by

crystallizationld{ is geous t parate by means of
R2

]
N

R3
where R1, R2, R3 and Q1 are cach as defined in formula I, with or without addition of
base, in a solvent to give a compound of the formula I, or

b) reacting a compound of the formula VII

N -
R1 /N\N%Qa Q2R4 R5 R1

N-Q1
P + QW —— N
R2 N R6 Ry” XN R6
0 (Vi) o
R3 R3 (I
(VI}  Rs R7 SN R R7

where R1, R2, R3, R4, R5, R6, R7, R8, Q1, Q2 and Q3 are cach as defined in formula
I with a compound Q-W’ where W’ is chloride, bromide, mesylate, tosylate,
methylisulfate or a similar good leaving group, with or without addition of base, to
give a compound of the formula {, or

c) either isolating the compound of the formula 1 prepared by method a) or b) 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

d) separating a compound of the formula T prepared by method a) or b), or a suitable
precursor of the formula 1 which, owing to its chemical structure, occurs in

enantiomeric or diasterecomeric forms, into the pure enantiomers or diastereomers by
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silica gel with dichloromethane-methanol as the elucnt mixture.
W02009/097970 PCT/EP2009/000406 28 Q1 AHNNQ2Q3R5R6 IN
N R7 (A) R4 O R9 R8 R2 R3 Compounds of the formula Il can be
i ommercially or by literature methods, for example proceedin
Wozggérﬁgﬁgvﬁorresponding acetophenones X or X' (see, for exa%@Pz%og/ 000406
Phosphorus and Sulfur and the Relatéd Elements (1985), 25(3), 357 or
Tetkatr:nedrotn Letters 5{%984 ,_25?% 3715).. The WeII-kng%vn c%)r%)o nds hiral
of e SRS Bk P EAIABIE BE EHET BRIt 86 W thie RSB i‘.&k{%ﬁ’i chrd
amgngathepliesgents, dementaldrominenesnchlofingittibromid®merically pure
derivative suct}i]has phenyltrimethylammonium tribyomide, 1,3- .
dichigradimethymiantsl ,%ﬁ%gé%%%tﬁ?\?-t%’ o RN HIFEE BT iRged: and
okthenéitiypef dandhé donmelited, daruexample, using mesyl or tosyl chloride
to the compounds of the Il type. Q2 R4 R5 Q2 OH R4 R5 Q3 - Q3 R6 R6
O (X) 0 (X) 10 R8 R7 R8 R7 Compounds of the formula Ill can be
The ditedmied chimbnercialbtar by litergitreemethadpréuaiiable theecessgrsuate of the
formu9TIpQUNdS otf0 tg%é%(etyfpe, which can be cyclized in the presence of
cyanogen Bromi €, cyariogen chloride or tosyl cyanide to give compounds
Schenof the 1l type, and which may also be present in the tautomeric form of

the XXa typg. R1 N N R1 N~NH R2 N NHZ (XX) R2/ Y N NH2 gXXa) 15
R3 H R3*The comP Q

R1 ‘
[2H- rigzin-(3E)-ylig}

no” ONE notation is utilizep
fopm iﬁmlso

The reactants I and I1I, IIT optionally being present in the form of a salt, are converted at
room temperature or a slightly elevated temperature from 40°C to 60°C, advantageously,
when III is in the form of a salt, in the presence of a base, preferably Hiinig's base, in a
solvent, preferably dimethylformamide (DMF) or dioxane, to give the compound of the
formula I. The R1, R2, R3, R4, RS, R6, R7, R8, Q1, 32 and Q3 radicals are each as defined
in formula I, W represents a good leaving group such as chloride, bromide, mesylate or
tosylate, preferably bromide or mesylate.

Some of the compounds of the formula I may also occur in isomeric forms, in which case Q1

in'the following subformula of formula 1 may have either (E) or (£) configuration:

Q1 Q1
N ~N
S
N—*ﬁ /: N~.__ —t
4 N /N s N /N '
— e N —N

The 1-substituted triazolopyridazinium salts {A) which are likewise formed in different
proportions under these reaction conditions according to the substitution pattern can be
removed by chromatography or by crystallization. It is advantageous to separate by means of

silica gel with dichloromethane-methanol as the eluent mixture,
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disclosed. 20 Alternatively, compounds of the XX type can also be reacted

with isothiocyanates of the XXV type to given the thioureas of the XXVI

type. The latter can, after activation of the sulfur, for example with tosyl

chloride, a carbodiimide, ethyl bromoacetate or mercury oxide
WO2ZH)98387897970 PCT/EP2009/000406 29 be converted to the T /EP2009/000406

compounds of the formula Il type. TB® Ri, R2 and R3 radicals here are

each as defined above and QI' corresponds to QI or a protecting group

such as FMOC (flugféh- 9-ylmethyloxycarbonyl), which, after ring closure,

can be eliminatetitigain, sand sdséb wrds Réhere Ql is hydrogen are

obtainable. HN-Q1' gﬁl//‘NSqf ~{ HR1 N N~ Hu R2 N,NH2 (XXV)

R2"HN Il N1 R2 N '

the XX type can b@’c\)btai

of the XXl type, w

e cMimercially availabfe with a wide variety of
different substitGon pafiterns. The RI, R2 and R3 radicals here are each
as defined above and LG represents a good leaving group such as
Compituadnef diddoimey larbranéd oot esylatecieBylatdtiifleteor nonhfidtefor
examfJ NONAR 00N R21C. B3 0ne Toyie,19.the chloring.compeunds of e
& type |s,gfor example, reaction ormalsic. 15 an y ficies of the XXII1
Phospypmsnithl Bytiazine figdRekitdriclertegh/é #36 L AMpBauiidsonTiteabédtbtyipetiers

0 t action with. phosphorus oxychlgride to give the dichloride
Oy oA G U RURES AR ST G Sd B o
functiNgdBz@@ std SNO NrP@CIEIC ladh AR 2 gerth IRlerd bR Zb g bX bt

chlori%?wgbﬁ)??n%g(ggrﬁ/%tg@é%}Jﬁi:%ayﬁ%lgz(lé?r}lg%gylammonium tribromide, 1,3-

dichlorodimethyihydaﬁtoin, N-chloro- or N-bromosuccinimide. Compounds of the X type

can be converted, for example, using mesyl or tosyl chloride to the compounds of the II type.

Q2 R4 Rs Qo PH R4 Rrs
Q3 =6 Q3WR6
Rsg R7 R8 R7

Compounds of the formula 1If can be obtained commercially or by literature methods.
Suitable precursors are compounds of the XX type, which can be cyclized in the presence of
cyanogen bromide, cyanogen chloride or tosyl cyanide to give compounds of the I type, and

which may also be present in the tautomeric form of the XXa type.

RISy T (XXa)
| (XX) = _NH a
R~ Xy~ NH: R2” XTIy
Ra H R3

The compound of the formula XX such as pyridazin-3-ylhydrazine and the compound of the
formula XXa such as [2H-pyridazin-(3E)-ylidene |hydrazine are tautomeric forms. When only
one notation is utilized hereinafter, this means that the other tautomeric form is also
disclosed.

Alternatively, compounds of the XX type can also be reacted with isothiocyanates of the
XXV type to given the thioureas of the XX VI type. The latter can, after activation of the

sulfur, for example with tosyl chloride, a carbodiimide, ethyl bromoacetate or mercury oxide,
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A compound of the formula | prepared according to scheme 1, or a
suitable precursor of the 20 formula | which, owing to its chemical
structure, occurs in enantiomeric forms, can be separated into the pure
i rs by salt formation with enantiomerically pure acids or_bases
Wm@ﬁ%ﬁ%rapw on chiral stationary phases or derivatization S}?fﬁggﬁg%?%“%
chiral enantiomerically pure compoufds such as amino acids, separation
of the diastereomers thus .obtained, and eliminatj the chjral auxiljar
be coy L o SRS AU MDA WS Dol Pl e en ar
cach sackdirdihgHo sehe N teaneitiderde isolated i freegiormm @ichndfdICaSefabren-
0.yt HRRO9RI997970 PCT/ER2009/000406 30 the presense of agdic orbasie, .
groups, conv rl?égl%o physio ogﬁca?ly cdmpatleb?e salts (process d)g. AQidic™™
wheredp badivprgduets oftameablsmpound of the formula | may be in the form of
their salts or 5 in free form. Pharmacologically acceptable salts are et}
refefred, for example alkalrRmetalor alkaline earth metal_salts
RE Rghiorides, smﬁ%és’, gemis ;\tgé , methylsulfonates, p- = ‘*N/\<
toluene Ifopﬁ;gs, a%@@@lsible sphatesy.an Cl)tsfé’r““é‘r’ﬁin qcid N
Reatur baq}s or carboxylic &ads such Hs la ates,l:itratea artrates,
acetaRss, adipates, fumarates, gluB8nates, gfutamates, maleateg®r

pamoategod0 Physiologically toleratgghaalfs are prepared frep)
compounds of the formula | capable of salt formation, including their

CompgarapdsiRbibeicBmSsaih isrebtaBestdy BXCRIRORMEARSY RGNS Prp sempounds of
the XKAMRRUAR AR smua fiseaain peidigiungionalinG siabieraliall WstRhution

alkaline earth metal or optionally substituted ammonium salts can be

patterpsrrhag Witk Basibhé aybenys Sorrmisscaydrosedesd chmsmaksC represents a good
leavin@i GRFRO DAL 85 A KIEESHIBARLAMMANE BH A AGDAS s f Ak EXAMRS A Ronaflate.

trimethyl- or triethylamine, ethanolamine, diethanolamine or

triethanolamine, trometatﬁé asic amind acids, for instance

lysine, ornithine or arginine. Basic ghoups of ttéXdpmpounds of the

formula | form acid additiBgsal ith acg@ls. Suitable for this purpose are

both inorganic and organic acidssych as hydrochloric or hydrobromic,

sulfuric, hemisulfuric, phosphoric, methanesulfonic, benzenesulfonic,

-toluenesulfonic, 4-bromobenzenegulfonic, 20 ¢yclohexylamidosulfonic,

P .
One e St IEHRSRTEP Wk Ethahe St fic A CBHE LAl TEaftapR O maleic
anhy(ﬁllik@é?si ra;if:ﬂgi)lzc;ﬁml Wﬂﬁ?@ﬂ@zdﬁ&ﬁlﬁ% maliccRdpi igitgiﬁneft}m@ﬂﬁaﬁ@ﬁl%%f the
uconic, glucuronic, palmitie or trifluoroacetic acid. In process step d), . ,
XXH%@%gﬂiﬁﬁﬂ?fbbéftﬂ?e%?ﬁﬁﬂé”FF‘i‘rR%‘B&E]&%“ég}éyﬁhmF’& % a%&%ﬁé%ﬁ%@?gde XXI
and vatERantemets arsankltsasdndy irsibarrafindhexehgpen synthesis, is

separated into the 25 pure stereoisomers either by chromatography Qn an
8ptiona|ly chiral support material Qr, if {F

O AN HN.__N
~
- x HC! “ ~ o - \H “ |
RZ 6] R2 R2 | R? Ci
Rz RS 5 R3  NH

(XXIH) (Xxiy R xxry (XXa) 2 (XXb) RO

A compound of the formula I prepared according to scheme 1, or a suitable precursor of the
formula I which, owing to its chemical structure, occurs in enantiomeric forms, can be
separated into the pure enantiomers 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 (process ¢), or the compound of the

formula I prepared according to scheme 1 can either be isolated in free form or, in the case of
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the racemic compound of the formula | is capable of salt formation, it is

also possible to carry out a fractional crystallization of the diastereomeric

salts formed with an optically active base or acid as auxiliary. Examples

of suitable chiral stationary phases for thin-layer or column
WO2RBPdMA¥TYraphic separation of enantiomers are modified silié& §df F2009/660406

supports (called Pirkle 30 phases) aad high molecular weight

carbohydrates such as triacetylcellulose. For analytical purposes it is also

the PrssishRf 5 idie GRS URBRRL GRAPKICHIREIS Bl BNALY SamBriale AL dyocess

d). after appropriate derivatization known to the skilled worker. To separate
enantiomers of the W02009/097970 PCT/EP2009/000406 31 racemic
carboxylic acids, the diastereomeric salts of differing solubility are formed

Acidivithiag cqptiaabis agtive cosally commersialiv availahle, ihase mueho@Sheir salts or
(-)-nicatine, (+)-.and (-)-phenylethylamine, quinine bases, L-I}Hgine or L-

in freg joriy,. BRSTRIEO 1R daly wsenind e Al Gre Rt G erseialon e et 2tkhd imusial or
alkalipokiie gasleraanehisidrprsied framibe Reatheraibguasiandihamputep-

enantiomers are ohtained from the diastereomeric salts obtained in this

toluengsul fopptesq alipfissibinehesrietag ™ FHRD IR eaT I ARBTH Qe of

carbog@IiRuMOIs:oh thaaterylad which contain@ hasicaremps SashaneNiNonates,
I group, with optically active acids such as (+)-camphor-10-sulfonic acid, D-
glutargfgs I i QEBBRURY L-lactic acid, and (+) and (-)-mandelic acid,

Physitiit@ihe] puse:enantiamers pheisal8 Grpassiie (e WeitcChirahto MEdBHsof salt
10 containjng alcohol or amine. functions with appropriately activated or,
form 4R IS SHBR S, SRESHORIREES SHEMSDETEAATNGIAE R fif BT Knovn per se.

If corgpsigspaifdirgraestels Dtamidesdicdanvessalytychisalcatboxylieacits:Withearth
carbo%-plz tec{aed en n%lo&ure amino acid% info the amjdes or with
b a

metal G ARBE AYRTSRY EABISHE BT S s AR AWHG Ry figaeents such as
hydrosddrgspabdinges)iiabrostarss, Riiechica)inohtheaming agighey Bleedbr example
.___residue which has been introduced.in 15 enantiopure form can then be
i SIS ‘REHLBIREEE b A ST LS Bl B haroretamol o
else bdiastereameigyhicinagaaolysavaitahléby crysigitizati®age groups of the
chromatography on suitable, stationary phases, an ttéen iminating the
comp G ST A o) SRR TG e OIS pURCIEg e re
both somerat thel inanttveccbrnapdundsyidrteiirepase khé-Hamewosk! foliuchsrasul furic,
sing diastereomerically or enantiomerically pure, starting materials. Itis . .
POt UGG 2D 6 SRy N e CIGA e SeBe R Ao
cyclotiea finalipoedifctsc, Thdserctaniyts nhfated als ihairexyrelimasiyfbeenacetic, oxalic,
tart. F):resgl)]ared en?ntioni\ rically or qia tereo eri%all.y pure %;@grocessels.kn wn .
A ARG e AT, TS RO a1 PArnECRr thal Siganc: maleic, gluconie,
glucuemaniipsehettive priocessestarecginployed in the synthesis of the basic
In pr(zcgﬁ% dﬁrgzd[)g{hg:;g%ngﬂ?f%fa ég%%ﬂ%%@%ﬁﬁ iiécecggcg% glsae? B?{p?t%gne%f zhjgstereomers
or enantiomers or results as mixtures thereof in the chosen synthesis, is separated into the
yi P

pure stereoisomers either by chromatography on an optionally chiral support material or, if
the racemic compound of the formula [ is capable of salt formation, it is also possible to carry
out a fractional crystallization of the diastereomeric salts formed with an optically active base
or acid as auxiliary. Examples of suitable chiral stationary phases for thin-layer or column
chromatographic separation of enantiomers are modified silica gel supports (called Pirkle
phases) and high molecular weight carbohydrates such as triacetylcellulose. For analytical
purposes it is also possible o use gas chromatographic methods on chiral stationary phases

after appropriate derivatization known to the skilled worker. To separate enantiomers of the
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25 and not at the stage of the final products. A simplification of these
separations can likewise be achieved by proceeding in two or more
stages. The invention also relates to medicaments having an effective
content of at least one compound of the formula | and/or a physiolo icaIIP/
WO248R4E48alt of the compound of the 30 fornlula | and/or an%%ﬁfiﬁ?a%@ﬁ9 000406
stereoisomeric form of the compoundiof the formula I, together with a
pharmaceutically suitable and physiologically tolerated carrier, additive
raCemif B BT %@é@ﬁ&l@&ﬁ@ﬁ%ﬁ& SERE AR ERIEy g7 formed with an
opticaRGTHERZ009/00Q4AMm SR AWingiHe Bharmrealogical RFORSTISS atlte
compounds of the invention are suitable for example for the prophylaxis,

()-PhepesHIARPHHVEHRBE SARFthbrkise Ao dere siminn s s spibisd

compbyelitiiitiga:ed theqrotaaseraetiaintreaeRiRomiPARIDo RS HE the mother
. compounds of the 5 invention are suitable both for a prophylactic and a
liquorsey

BB LSRABHIMITHAAS. oPHrig s & omt i Rias e 8cac it Rt in this
way. BRéjessiengriatin dhaeapyy TherRRMROWEM oL oI c6Apdds of the

ed in patients suffering from impairments of well beinﬁ or diseases

mplaoy / ¢
formuli LSRR 4RI i DELRY SHibSRAREI Py ETEL 25t Bt HiGITite acids such
as (+)changes-ovisiiavhalaty Disgidersartbifesiacindgmyaeandiatinfaration, and
angina pectoris and all other types aof acute coronary 10 syndrome, stroke,
(“)‘m?’r&'g}%bﬁ éféif\fé?%%@‘&r%%%%‘?@?ﬁ’é&i}%é%%ﬁ?&ﬁﬁ%@% I GRABsHLpiral compounds
conta@inalisshoiembaliscofHiambatit: eypnigtausedchy saddincahythprtasiate,
N cardigvascular events suclééas refgtenosis follwing revascularjzation, 1
IOl ROTALN S SATHAR BrotatndacsTRircaR g BIARTABIE g conversety
chiralypassybiparadonsthlheroampatadsdéthedopmslantigamndirtnaiod@e amides or
.., employed in all procedures, leading to contact of blpod with foreign . ,
it OB R e G paENES L AR Teretngioe e
esterscaletbimiDonipbendsnof 4bid teraicdad] cagidhe whgldyedbirwigkesdoced in
treducefthe riskt ft romti%sif?]followin%s rgicahgro edures such as knee. ¢
S BTt BpcrAtions . CiBotAL Bt the FOMatert &7 SUlEaBtb tPRREon ©
the ditreatmentofvhitlents withdisteérminated,siait paascubac boaguatiaph sepsisitable
._and other intravascular events associat ith inflammation., 20 Th
sttt B e R S e RS T RS R Al mechods
A furtreatroedibibfpatitndsndthf athénosaléve sisngiabete s angripametaiaticework
_.syndrome and the sequelae thereof. Impajrments of the hemostatic .
s SN TN S5 BST M HCER T AL T HEand e
possitéadingttoctupioy grbevibr andplifiedrpmetastadis; pandfinngflantmaltprpdnts. These

starigPASTIEANG artioular disorders such g tewmatoid ariits and anhuosts,
I@ompoun SO RE DB MU IFArS Lt DR Pt ing o S?Eevg%’ﬁ&ca ypure
by precrsagpriocessdsom the literature. This may mean in particular that either

enantioselective processes are employed in the synthesis of the basic structures, or else a
separation of enantiomers (or diastereomers) is carried out at an early stage of the synthesis
and not at the stage of the final products. A simplification of these separations can likewise

be achieved by proceeding in two or more stages.

The invention also relates to medicainents having an effective content of at least one
compound of the formula I and/or a physiologically tolerated salt of the compound of the
formula I and/or an optionally stereoisomeric form of the compound of the formula I,
together with a pharmaceutically suitable and physiologically tolerated carrier, additive

and/or other active ingredients and excipients.
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Further indications for the use of the compounds of the formula | are

fibrotic changes in the lung such as chronic obstructive pulmonary

disease, adult respiratory distress syndrome (ARDS) and of the eye such

as fibrin deposits following eye operations. Compounds of the formula |
WO2008/4%3 Wiitable for the prevention and/or treatment of scarﬁrﬁf 3 39{L/000406

medicaments of the invention can béadministered by oral, inhalational,

rectal or transdemial administration or by subcutaneous, intraarticular,

intraperitoneal or intravenous W02009/097970 PCT/EP2009/000406 33
Owinihjectioph el aupaiisthadisntisspraiersat Joaating Bt stebtsivithre suitable for

compot(ggds of the formula | and other surfaces which come into contact

exampl e R S PTARRY By FE PEEEINES YFRE SHRHDTanE ST alhisorddsopdeggan be

treatedasyanbigetucnNg apnecicamenhvhich-pRMPIPERMAKIRG: aseItaRiSounds of the
dosage form frﬁg}E at least one compound of the formula | with a

inveniian, Al LA NG EURABIBTSPAN B AR SRS FB Ik SRS PRAMIBR I d hey are

suitabiehere &ppiopsaiestusihengytableaetive tisgiedientscadgiives of the formula I
bexg?jﬂent ..Suitable solid or pharmaceutical fornéulgi'(:éns are, for exam
can G‘g )7&

le,
BE B WARY BB T EA0RYY, BRI Efl%%,‘%ﬁb%%%?%&?‘ated
with tBysHiSse0] vtitnsisaus PePsiong LB UISIO M @O phag ijectalersolutigndisorders.

and products with pratracted release of active ingredient, in the 10
These G B Or A GOy B 36 G RS Gl coronary
syndrbinelessyloagtinglagentascainetiogragenteep lidantaonlubsicanianbavoringsolism,

weeteners and solubilizers, are used. Excipients which are frequentl
oo RN Y ) W I e AR BLe RAPBORSRA AR P o
restendhioxifiéloadigey mariatiohiand athepiugasidale; it kjce®insgeldiing stent

: starch, ce(lij lose and its.derivatives, animal a g v et?é)l oils such
mpl s A S Y8 B LAt 57 DL b BRI T
empleaidéntdiguck sy ol @danpie; eierticoslkesdnd hnfanahydnicossp elydhydr ior
dialy Q5008 sueh asalycerl The pharmagentioal products are referably | ooy be

manuractured‘and administered in dosage units, ere’each uni
empl o priseteagactivesirigredient tipartiosiafcdse nd thegtaninypouadhofsthech as
Knee ig}veﬂltio&g{ (t)hgrg%r(ggula l. In the case of solid dosage units such as

B Ie%g,j caps@les, coated 20 tablets or suppositories, this dose can be up
Compoualde wf 10O Ml blibpreidrbbtyfabbot 5Qita 300 myiand yinthhkscasenafed
.____Injection solutions in ampoule fé)rm up to a?out 300 mg but preferabl :
ey R g iy e B B S R B dpfarmmation.
The cadylopatient theiginmglabast it argabiie pendnprophtyiexactivdyrodtthent of
patient QRRGY de?cgs];:%%gllsa, Idi!i oertgsaabn%]tth% Q&Jgo}gos%nna

Impairments of the hemostatic system (for example fibrin deposits) have been implicated in

%I%fe and the sequelae thereof.

mechanisms leading to tumor growth and tumor metastasis, and in inflammatory and
degenerative articular disorders such as rheumatoid arthritis and arthrosis. Compounds of the
formula [ are suitable for retarding or preventing such processes.

Further indications for the use of the compounds of the formula 1 are fibrotic changes in the
lung such as chronic obstructive pulmonary disease, adult respiratory distress syndrome
{ARDS) and of the eye such as fibrin deposits following.eye operations. Compounds of the

formula ] are also suitable for the prevention and/or treatment of scarring.

The medicaments of the invention can be administered by oral, inhalational, rectal or

transdermal administration or by subcutaneous, intraarticular, intraperitoneal or intravenous
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25 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
WO2009M8itH18 administration of divided doses at particular inte®&/E/EP2009/000406

Compounds of the formula | can be agministered both as monotherapy

and in combination or 30 to%ether with all antithrombotics (anticoagulants

injectigqakafipudtraten; t6ryoArRS bR S TLomPRYts stthaforgula l

and oDkEVEMAYPRhiethesse RERPGRa A MG RIIIPRI R Wik A6 tHARbIe. The invention
antihypertensives, regulators of blood glucose, lipid-lowering agents and
1

also reliF00 8575 7D PTHERHUSDR AT SUnafatththrAIRErIStHplang & suitable

dosagR|RI81eBH0AE BAOEN BIRES 8N TGS TRRRIRONAIR aDICIAAXYERNARS buitable
inhjbjtors such as asapirin, irreversible P2Y12 a_nta%onlsts such as

and pRysininsirell B i raRisg eIrey srdivid &9 v Rt RSt S st lor
ingred@b, REJiFORNG dupmbgxane A2/prostaglandin H2 antagonists such as

_ terutroban. ]t has been possible to 5 show additive effects of PAR1
Suitatye i RREERARAUIGH WHREYPDS Hio 0L SEFBP B &MPRCTERV A arPated
tablet 200188 (HRstrRabSURDIPENitd:S&). HXamNeR 1R £ BekpFasluEES sHeBions,

generally characterized by a chromatographic method with ultraviolet and
Arops LR RT HSTRCHB IS IR RRAS S G, SARaTS Rfipdicptein the
produCaBPOUNHR AR steserbadsty (R RO ding dRe dionaspandi ngnRignien B ents,
in the ion current (LC-MS rt) and the corresponding [M+H]+ signal in the

Wl A e S B R o 2 B P e KB TR, SHE G TS SO Al b Re TP R

Excipivtirhitiase siggateouidhepatamed e dENMRlalaweiggiepdfiedarbonate,
ernative. Ab,brg%/}&gons used are either explained

. .15asanal xpl r.

ttani 5 O 4P (AN VB G hS SN BA b AN B SoH S

cellulosdt mangalbyi(fask chiamateghapiay)blsoppoitechbYishaeiiawiorpatitower,
cartridgge sy.

stems s crLas Comgan{i_llon CombiFI@sh) r Flashmaster || d
PSRRI RADGTABT EH R R HAISE (A BB BT vater an
monokgpatadions yheticaltsicbBuinoh A0cdikeacyel with ethyl acetate/heptane,

Th gichloromet ane/ethanol or gicggometlgane/ eth&eg[%l%mixturegs. as the .

° PERRE SBRALAIS Wists B5ASTTahly JBHeAIR TRt apTetfrerraddirdosgee wits
wherdrarch3b@ todpGsenaa fotaryievadentopaviichisisefasfebktoonypphindsaShe
, uch as "concentr %ed ‘concentr ﬁg by rotary 25 evaporation”, "dried”,
inveniio0 of BIRAR Tt KNSR TON SeBF BN B g Gy cepsules, conted
tabletexprappiofisries, this dose can be up to about 1000 mg, but preferably about 50 to 300
mg and, in the case of injection solutions in ampoule form, up to about 300 mg but preferably
about 10 to 100 mg.
The daily doses indicated for the treatment of an adult patient weighing about 70 kg are,
depending on the activity of the compound 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 | can be administered both as monotherapy and in combination or
together with all antithrombotics (anticoagulants and platelet aggregation inhibitors),
thrombolytics {(plasminogen activators of every type), other substances having profibrinolytic

activity, antihypertensives, regulators of blood glucose, lipid-lowering agents and
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The LCUV/MS analyses were carried out under the following conditions:

Method A (=met. a): 30 System: Agilent 1100 HPLC-System coupled to

1100 LC/MSD Column: YMC J'shere ODS H80 20x2.1 mm, packing

material 4 m Eluent: ACN:H20+0.05% TFA (flow rate 1 mI/min?lH
WO2409/888%/897970 PCT/EP2009/000406 35 Gradient: 4:96 (& 4 48/000466

(2 min) + 95:5 (2.4 min) 44:96 (2.45%4in) lonization: ESI+ Method B

) ?(B:tene,t. b): 5 S%stem: Agilent 1200 HPLC-System coupled to 6120 LC/MS
antiargsyjiipies (UHE B2 Ferk B BHOPARRIRGFrafR HEP STHPSER RSN

cyclodkoRid201 0089 eotHA oW agieid, Il &Sradignta A0 mioh 4:95:5
(1 min) 4 95:5 (1.45 min) 4 7:93 (1.5 min) lonization: ESI° 10 Method C

clopidagiel prarasueiehFexgiLt P200:HBRECESSHIL 8% FRRETR B L LEMeD and

thromG®{iaN J4waatielShdif M 2:0:8abhi ackitthin@ietiabanmit Bisesdn possible to
ACN:H20+0.05% TFA (flow rate 1.1 ml/min) 15 Gradient; 1:99 éo in) 4
show g-g4is SHRRH o é’%h%@%%%g% L7 Ry H%%Ei@cﬁﬂ § or ample
(Eur. JopizationoE SR, Abethod Rpieatnd)! 20 System: Waters: 1525 pump,
996 PDA, LCT classic TOF-MS Column: Waters XBridge C18 4.6 x 50
mm; 2.5 M Eluent: ACN+0.05 % TFA : H20+0.05 % TFA (flow rate 1.3
ml/min), 40C Gradient: 5:95 (0 min) -* 5:95 (0.3 min) 4 95:5 (3.5 min)
Exam4 5:5 (4 min) lonization: ESI+ 25 Method E (=met. e): System: Waters:
1535 pump, 996 PDA, LCT classic TOF-MS Column: Waters XBridge
End ptolBid. 6/x5Qammii B o Mracterized by a chromatographic method with ultraviolet and

mass spectrometry detection (LCUV/ESI-MS coupling), and 'H NMR. The compounds are
described by reporting the corresponding retention time in the ion current (L.C-MS rt) and the
corresponding [M+H]" signal in the case of positive ionization in the corresponding mass
spectrum. When no [M+H]™ mass signal could be 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 supported by
semiautomatic cartridge systems such as Companion (CombiFlash) or Flashmaster 1I (Jones
Chromatography). Unless stated otherwise, chromatographic separations were carried out on
silica gel with ethyl acetate/heptane, dichloromethane/ethanol or dichloromethane/methanol

mixtures as the eluent.

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

expressions.

The LCUV/MS analyses were carried out under the following conditions:

Method A (=met. a}:

System: Agilent 1100 HPLC-System coupled to 1100 LC/MSD
Column: YMC Fshere ODS H80 20x2.1 mm, packing material 4 pm
Eluent: ACN:H,0+0.05% TFA (flow rate 1 ml/min)



10

15

20

25

30

Eluent: ACN+0.05 % TFA : H20+0.05 % TPA (flow rate 1.7 ml/min), 40C
30 Gradient: 5:95 (0 min) 4 5:95 (0.2 min) 4 95:5 (2.4 min) 4 95:5 (3.2
min) 4 5:95 (3.3 min) 4 5:95 (4.0 min) lonization: ESI+ W02009/097970
PCT/EP2009/000406 36 Method F (=met. f): System: Waters: 1525
WOIIMI? 7998 PDA, LCT classic TOF-MS Column: YMC J'shef& BEER 2000406
4 M 5 Eluent: ACN+0.05 % TFA : H30+0.05 % TFA (flow rate 1.3 ml/min)
.Gradient: 5:95 (0 min) 4.5:95 (2,5 min) 4 95:5 (3 _min) lonization: ESI ]
Gradighits oo rative HPTES ﬁﬂb@téﬂ%%ﬁ %%f@e%ﬁ%%@(&@)‘@l%a‘; g (Feremin)
Tonizagmytied out by the110 following methods: Method A (=met. A): Column:
Merck (Darmstadt, Deutschland) Purosphere(r) RP1.8 25x250 mm, 10 m
Eluent: ACN:H20+0.05%TFA (flow rate 25 ml/min) 15 Gradient: 10:90 (0O
MethqriB)(#1©96t.119:(40 min) Method B (=met. B) Column: Merck Purosphere(r)

P 18 25x250 mp, ; : +0.05%F I te 25
SySteIr%’l/min) 20 Gragé%?lg}%gz g@rgﬁ)ﬁﬁgéﬁ)%%@r%%)é} %Qé(iﬂoe%gmin)
Colunvtethod C (=métua) Colubtix Adiksm. Pespizt8at80a 25dmm, 10 pm

luent: ACN:H D% T, | Tl sradient: 10:90 (O
EluenlEnhin) 490:10 (é‘%“ﬁmﬁil%e% gsl%%égr‘n nﬁ’zfl éroﬁz%lé%”?%{n) 410:90 (17.5
Gradignin) Method D [Zh€0. Din)CBIGHA (Meviok B &fristadty DentsBhiapdl) 1.5 min)
Tonizdtdrosphere(r) RRE8 25%x250 mm, 30 10 m Eluent: ACN:H20+0.05% conc.

HCI (flow rate 25 ml/min) Gradient: 10:90 (0O min) 4 90:10 (40 min)

Method C (=met. c):

System: Agilent 1200 HPLC-System coupled to 6120 LC/MS

Column: Luna C18, 10 x 2.0 mm, packing material 3 um

Eluent: ACN:H,0+0.05% TFA (flow rate 1.1 mi/min)

Gradient; 1:99 (0 min) =2 7:93 (0.3 min) =# 95:5 (1.3 min) =»95:5 (1.75 min) =
1:99 (1.8 min)

lonization: ESI"

Method D (=met. d).

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

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

Eluent: ACNA+0.05 % TFA : H20+0.05 % TFA (flow rate 1.3 ml/min), 40°C
Gradient: 5:95 (0 min) =2 5:95 (0.3 min) =» 95:5 (3.5 min) =95:5 (4 min)
lonization: ESI

Method E (=met. e):

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

Column: Waters XBridge Ci8; 4.6 x 50 mm; 2.5 pM

Eluent: . ACN+0.05 % TFA : H,0+0.05 % TFA (flow rate 1.7 ml/min), 40°C
Gradient: 5:95 (0 min) =¥ 5:95 (0.2 min) =¥ 95:5 (2.4 min) = 95:5 (3.2 min)

5:95 (3.3 min) = 5:95 (4.0 min)

lonization: ESI”
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W02009/097970 PCT/EP2009/000406 37 Method E (=met. E) Column:

Merck Purosphere(r) RP18 25x250 mm, 10 m Eluent:

ACN:H20+0.05%HC1(flow rate 25 ml/min) 5 Gradient: 0:100 (0 min) 4

0:100 (5 min) 4 20:80 (20 min) Method F (=met. F) Column; Agilent _

WO20U0% 9% 30 x 250mm, 10 m Eluent: ACN:H20+0.05%TFA bk FA{8094)00406

ml/min) 10 Gradient: 0:100 (0 min) 436:100 (5 min) 4 20:80 (20min) The

reactions took place in standard reaction apparatus such as single-neck or

multineck flasks, which, unless stated otherwise, according to the need,
MethdibH @erpdtity of from 5 mlto 15 2000 ml and, as required, were

equipped with @ septu rrer ar gther equipment.
SYsteiness mentlor?gga 1’t%e é régcﬁt%% (ﬁ:)? ﬁ%% Mgon as
Colunptiotective gas‘anﬁ:\/uemesé;mem\mth;magnenc stirrers. Microwave

reactions were izer fram Personal . .

&hemlstry inv %ﬁ %ﬁ é‘%ﬁ%}g f%nﬁ% %&?Og‘r#ﬁoé‘ééﬁﬁﬁd%% ’fg/{ﬁ@)
Gradiaiged. 20 Solvefigisiichias dichiofgmethanedetanol dimethylformamide,

methanol, |so%ﬁ#anol and the like were purchased as "dry" solvents and

lonization
Wele also usedthus in the reactions, without this being explicitly
mentioned in each case. 25 Abbreviations used: abs absolute ACN
Prepa T E-%l}_% Bgﬁ ua'Fgc))( Carbon EISE )égm i I%IG%OEQ%Q no%t by the
PARIBE ||sopropy etﬁnlamlne gﬂﬂnlges e)g Y
follovdimethiifatimamide W02009/097970 PCT/EP2009/OOO406 38 DMSO

MetnSh e{%e§_ug9¥ide EA ethyl acetate

Column: Merck (Darmstadt, Deutschland) Purosphere® RP18 25x250 mm,
10 pym

Eluent: ACN:H,0+0.05%TFA (flow rate 25 ml/min)

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

Method B (=met. B)

Column: Merck Purosphere® RP18 25x250 mm, 10 um
Eluent: ACN:H,O+0.05%TFA (flow rate 25 ml/min)
Gradient: 0:100 (0 min) =» 0:100 (5 min) =» 20:80 (20 min)

Method C (=met. C)

Column: Agilent Prep-C18, 30 x 250mm, 10 pm
Eluent: ACN:H,0+0.05%TFA (flow rate 75 ml/min)
Gradient: 10:90 (0 min) = 90:10 (12.5 min) =¥ 90:10 (15min) =»10:90

(15.5 min) =»10:90 (17.5 min)

Method D (=met. D):

Column: Merck (Darmstadt, Deutschland) Purosphere® RP18 25x250 mm,
10 um
Eluent: ACN:H,C+0.05% conc. HCI (flow rate 25 ml/min)

Gradient: 10:90 (0 min) =% 90:10 (40 min)
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eq. equivalents EtOH ethanol 5 h hour(s) HPLC high-performance liquid
chromatography Hunig's base N,N-diisopropyl-N-ethylamine LC-MS rt
retention time of the compound in the ion current of liquid
chromatography 10 LCUV/MS ultraviolet liquid chromatograg /mass
WOZQB@&%H’?&W NMP 1-methyl-2-pyrrolidone MeOH methanol dﬁ@ﬁ@?woeo“%
tent-butyl methyl ether MW microwa/ 15 RF reflux RT room
temperature (20C to 25C) rt retention time TEA triethylamine TFA
trifluoroacetic acid 20 THP tetrahydrofuran TOTU
thox rbonyl)cyanomethyleneamino] N N,N',N'-tetramethyl-
Methé%%% m t%é blgiate nth f8 35'5 s %t "western half': 25
r{}{}r W1.001 6 oxy ‘%] azolo[ prn azin- ﬂémine 11NH2 O
EluetNN N N WOZOG@Z@QFE@&(P@S%HEQQEQM&&&% 18Bmin)

hloro-[1,2,4 ri _% roxd Ola 616 mg) was
Gradlglét:solved in ablio )go ml)(r%lnd¥l j&%@ﬁ por ons of solid
sodium ethoxide (990 mg) After
Method F (=met. F)

Column: Agilent Prep-C18, 30 x 250mm, 10 pm
Eluent: ACN:H,0+0.05%TFA (flow rate 75 mi/min)
Gradient: 0:100 (0 min) =¥ 0:100 (5 min) =¥ 20:80 (20min)

The reactions took place m standard reaction apparatus such as single-neck or multineck
flasks, which, unless stated otherwise, according to the need, had a capacity of from 3 ml to
2000 ml 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 m vessels of capacity from 0.5 ml to 10 ml

according to the need.
Solvents such as dichloromethane, ethanol, dimethylformamide, methanol, isopropanol and
the like were purchased as "dry" solvents and were also used thus in the reactions, without

this being explicitly mentioned in each case.

Abbreviations used:

abs. absolute
ACN acetonitrile
Boc butoxycarbonyl

Ex. example

DCM dichloromethane

DIPEA N,N-diisopropylethylamine (IH{inig's base)
DMF dimethylformamide
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stirring at 55C for 2 h, water was added and. the agqueous phase was

extracted three times with dichloromethane. The combined extracts were

dried over sodium sulfate, filtered and 5 concentrated. 709 mg of crude

the desired compound were obtained in sufficien '

WOZ@@%&%&M min [M+H]+: 180.1 (met. a) The following wg’g%@i’mog/ 000406

synthesized analogously: NH2 NH2 3€l N~ RONa R'OYN,N N\iN ROH ~

N\~~N 10 W2.001a Number R LC-MS rt [M+H] Comment: W1.002

DMS{rJn\lethyl- 0.22 1&@(&%.6&%{1 mg); sodium methoxide (met. )
EA solution; produeth@mpmeq:t94.1 W2.00la (100 mg); sodium isopropoxide

W1.003 0.69 (met. a) solution; product: 84 mg W 1.004
*d: 6-Cyc|obutoxy-‘f@}f teﬁlészolo[4,3-b]pyridazin-3-ylamine NH2 NA\ YO NO
EtOHCdh#ol5 Cyclobutanol (2.43 ml) was initially charged at RT with stirring

and cooled almt(?oStr%r% 0C with an ice bath. Subsequently, the mixture was

admixed with portior % of sodium. hydride (146 mg). The suspension
HPL(formed was heateb-teiaG foc80qnid andraskvéxachwith portions of

.. 6-chloro-[1,2,4]tri lo%? 3-b]pyridazin-3-ylamine hydrobromide (W2.001,

H“m% a?ﬁg), 20 sufs\p%eqzﬁaie ?ﬁ"@%%é%ﬁ%“?r’?% emI). After stirring at 55C for
LC-MBE5h, the mixtureterasteftimestafidiat Rbmpemnidhtanththenmdmixed with liquid

water and extra%red th[ree tilines with W02009/097970

dgrePhy

PCT/EP2009/060408"
LCUV/MS ultraviolet liquid chromatography/mass spectrometry
NMP 1-methyl-2-pyrrolidone
MeOH methanol
MtB ether ~ tert-butyl methyl ether
MW microwave
RF reflux

RT  room temperature (20°C to 25°C)

rt retention time

TEA triethylamine

TFA trifluoroacetic acid

THE tetrahydrofuran

TOTU O-[(ethoxycarbonyl)cyanomethyleneamino}-N,N,N* N’ -tetramethyl-

uroniwm tetrafluoroborate
Synthesis of the units of the "western half™:

Wi
W1.001

6-Ethoxy-[1,2,4]triazolo[4,3-b}-pyridazin-3-ylamine

NH,
o /N\N/<
i N
\ \N/
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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 titte compound were obtained in solid form.
- : 0.82 min [M+H]": 206.2 (met. a) 5 The following uni
Wmé%?é&@d analogously: HBr NHZ R NH2 C! NON \\ OH l\%ﬁﬂﬁi’i@ﬁgﬂ‘m%
R~N N\N W2.001 Number R LC-M$ [M+H] Comment: rt W2.00la (100
mgq). used dissglved,in, NMP: crude.produ 'ad 1.005 Q.89 min .
ool o e G R i e Ty BYo i 2 KR
absolwdicbieooh é#ianb/andthdmol ar adibniprpoas vl mgliRa> it 284920 mg). After

.. W2, (20 : Crude prpduct .006 met}.a%f urifiedp%/ reparative
s R o R R TSR 3 B e T s e
with dpcobuot2Bie. Wie QO BiB& i dme tv ek pluiiiieck by sprépar atife d BltGed and

et. \/A). product: 15 m %‘)I’HE It) W2.001a (194 used suspended. .
comee g PSR TGS 1T OB G u he S A St hcint
purity3-pentanol; crude product purified (met. a) by chromatography using

aallica with dichlprer e/methanol nt; product: 155 mg W1.009
LC N%éyﬁ%%%%ﬂ%ﬁ@? %?2%%%*28 0[4,3-b]pyridazin-3-ylamine

W02009/097970 PCT/EP2009/000406 41

The following were synthesized analogously:

NH, NH,
O _No /<

cl /N\N/Q RONa O AN

T /N ROH T /N

W2.001a
Number R LC-MSrt | [M+H]" Comment:
166.1 | W2.00ia (100 mg), sodium methoxide

W1i.002 | methyl- 0.22

(met. a) | solution; product: 95 mg

194.1 | 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-b]pyridazin-3-ylamine

NH

0 /N\N/é
D/ \u* N
N

Cyclobutanol (2.43 ml) was initially charged at RT with stirring and cooled almost to 0°C

2

with an ice bath. Subsequently, the mixture was admixed with portions of sodium hydride
(146 mg). The suspension formed was heated to 55°C for 30 min and admixed with portions
of 6-chloro-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine hydrobromide (W2.001, 200 mg),
suspended in cyclobutanol (5 ml). After stirring at 55°C for 1.5h, the mixture was left to

stand at RT overnight and then admixed with water and extracted three times with



INHZ O NN N N Cyclopropylmethanol (2.64 ml) was initially charged in
DMF (35 ml), admixed under argon with sodium hydride (795 mg) and
stirred at 40C for 1 h. Subsequently, 6-chloro-

olo[4,3-b]pyridazin-3-ylamine hydrobromide (W2. g

Wozéﬁé{(}%%n DMF 5 (35 ml), were added dropwise. After 1 hg%lgl #\920% /860406

was admixed with water and extractéd by shaking four times with
dlcmorome%&%%e%a”?e T8 mba{&%d proanic.hases &%@%gfi'ed titn e and, after the

magneaium sulfate an centrated by rotar y évaporation hetred
desicomatshtrit beate et Mthaﬂ'itbunﬂliereaﬁmﬁd\/wtbssmetld)ﬁﬁamg afieat. t?tm)mxg;mjund
Iltl com dw LC-MS t E\ﬁ@ 06 1 (met.

were ?? I%%v%ﬁa urifg\?\\/?égri{gﬂ%esaed [ana ous NHz R NHZ

Cl NON J\ OH NaH O NN NN R NN W2.001 Number R LC-MS rt [M+H]'

mment min 10. O 2.001 (1.75 g); stirred at 45C for
the f? ma% ?[ng Wgr%éﬂlc egbzg a‘“%%ﬁz"gé{ (2.5 g); crude product o 254.1

puritiest by yjpgans of a silica gel W1.0 11 0.63 (met. ) cartrldge (1@9{5
gragdient; 0£20%% dlchloromethane/mema ol in 60 duct

7970 PQ,T/EPZOQQZBDM 001 (2 € Ywroduct
urifieqd_by ;Neans of a silida gel W1.012 0.52 210.1 ca @ge 40 gN
gradiént; T-0L20 % ,O (met. a)

W2.001

Cl

LC-MS .
Number R " [M+H)] Comment:

W2.001a (100 mg) used dissolved in
NMP; crude product purified by

2421
W1.005 0.89 min (met. a) chromatography using silica gel with
met. a
dichloromethane/methanol gradient;

product: 48 mg

. W2.001 (200 mg); Crude product
0.95min | 234.1

W1.006 purified by preparative HPLC (met.

(met. a)
A); product: 47 mg (TFA salt)

(met. a)
A); product: 15 mg (TFA salt)

W2.001a (194 mg) used suspended in
a mixture of 10 ml of DMF and 5 mi

222.1 | of 3-pentanol; crude product purified

W1.008 0.92 min

(met. a) | by chromatography using silica gel

250.1 W2.001 (463 mg); Crude product
W1.007 Q/ 0.88 mm ' purified by preparative HPLC (met.

with dichloromethane/methanol

gradient; product; 155 mg

W1.009
6-Cyclopropylmethoxy-[1,2,4]triazolo[4,3-blpyridazin-3-ylamine
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dichloromethane/methanol in 60 min); product: 1.04 W1.013
6-Phenoxy-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine 11NH2 ONN~\\ NN
5 6-Chloro-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine hydrobromide
; 200 mg) were initially charged dissolved in NMP ( glp
WOZ%@%@% sodium phenoxide (185 mg) was introduced até : %;009/ 000406
stirring at RT for one hour, the reactibh was completed by heating to 55C
for 2 h. Subsequently, .the mixture was admixed with water and extracted
three times with di %?omethane. The combined organic phases were
i (o) Ifate and, 10 after the desiccant had been filtered off,
dried under reduced lressure. The crude product was purified using silica
gel with a~& ethane/methanol gradient. 38 mg of the title

compound were obtained in solid form. LC-MS rt: 0.80 min [M+H]+: 228.1
Cyclofgtyla)ethsini L D64 8§ 22s2ifllorbetiaekyr DMF (35 ml), admixed under argon

- 2 4ltriazol - idazin-3-vlamine-~ £ N ON:\N F
o S B S NN o
[1.2.,4psorvolal4 8 D Hiwrialzelofa; Slabipyriialrivh Ssylate & hidtobromidlel{wshedlip DMF

0 i - 4. 20 87 mg,of the title

s 0 OSSR SV B, TR oy
by shikes. fayW&mo&MW@mmW&mOﬂ&@@@ﬂﬁeedB_rg_mmases were dried over
magngs'f?lm%ﬂgfiﬂél Al Jo%c%l{{}%ﬁ'8§4r§€£]§r’¥(z'ﬂ%ﬂi§# NG NadN N Nyin
MtB ether, filtered off with suction and dried. 720 mg of the title compound were obtained.
LC-MS rt: 0.80 min [M+H]": 206.1 (met. )

The following units were synthesized analogously:

HBr NH, Fﬁ NH,
Che _N_ ,{ NaH 0N+ /{
~ N LOH e = NN
\[/L\\\\’N i R <
S XN
W2.001
Number | R LC-MS 1t | [M+H]" | Comment:

[min]

208.2 | W2.001 (1.75 g); stirred at 45°C for
WIL.010 0.91
{met. a) | 1.5 h; product: 820 mg

W2.001 (2.5 g); crude product

urified by means of a silica gel
Yoo 2541 | Y £

W1.011 k/o 0.63 cartridge (120 g, gradient; 0-20 %
(met. a) | . . .
dichloromethane/methanol in 60 min);

product: 1.08 g




N 6-Chloro-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine hydrobromide
(W2.001; 100 mg) were 5 initially charged in water (1 ml) and admixed
with piperidine (260 i) with stirring. Thereafter, the mixture was heated to
Wm({ﬁ%ﬁjﬁ% h and, after cooling, freed of the solvent. Subse%gﬁ%r)#yf, 1000406
ixture’ was admixed with water and the solid formed was filtére o% with
suction and dried. The mother liquof#as dried and admixed with a little
; i atfred-wasfittered-off-with-suction-and-dried—Tthe
filtrate was then exttacted three times 10 WHR-8fthiérd@e g prwct
combined rorgﬂ.gic phases werg dried oversadilshispifatemanda aftes fhe
h

siccant|had beenlfiltexed off,|dridd dnder red ssure. The thre
Wl'Ocrflegs Iting. Golid fractionsé\%%re cormned an%ﬁ%%%grcgg?d %%%eg %?t, e t/ie%le ‘
compound. LC-MS tt: 0.77 min|[M+H]+: 21@9%{??3%‘??%‘@%@?1@‘?8%%@8 min);
wasi prepared analogously: Number LC-M$middatH140€amment:. W2.001
(150 mg); reflux for o NHz 221.1 5 h; dry crude product admixed W 1.021
~N N 0.55 min with water and extracted N N (met. a) directly with DCM.

Wi'01p3roduct: N 81 mg W 1.022

6-PheiNt6N*B 4 Diethyb]4, 2- Hisisdetopdi3ybfpynidazine-3,6-diamine NH2 N N'N
N N 20 6-ChIoro-[]l\,ﬁ_‘4]triazolo[4,3-b]pyridazin-3-ylamine hydrobromide
(W2.Q01; 150 mg) ywag W02009/097970 PCT/EP2009/000406 44 initially

ek at,qr/('{ml) and admixed with diethylami.ne (814 RI) while
rring. [Thereafter, the mixture was heated to reflux for 16 h and then
drther di i /(407 RI) was added. After refluxing for a further 12 h,
the mixture was freed of the solvent, admixed with water and extracted

5 6-Chlgneeid Stdsivvithoftichiolerridering: vhaiverhbiedrergidsid BRadek 200 mg) were
initialty charged dissolved in NMP (4 mi). Thereafter, sodium phenoxide (185 mg) was

introduced at RT. After stirring at RT for one hour, the reaction was completed by heating to
55°C for 2 h. Subsequently, the mixture was admixed with water and extracted three times
with dichloromethane. The combined organic phases were dried over sodium sulfate and,

10  after the desiccant had been filtered off, dried under reduced pressure. The crude product was
purified using silica gel with a dichloromethane/methanol gradienf. 38 mg of the title
compound were obtained in solid form.

LC-MS 1t: 0.80 min  [M-+H]": 228.1 (met. a)

16 W1.014
6-(2,2,2-Trifluoroethoxy)-[ 1,2,4]triazolo[4,3-b]pyridazin-3-ylamine
F

NH,
F)N/o /N\N/g
X N

2,2,2-Trifluoroethanol (1 ml), sodium hydride (86 mg) and 6-chloro-{1,2,4}triazolo[4,3-
bipyridazin-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 1t: 0.68 min  [M-+H]": 234.1 (met. a)
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5 were dried over sodium sulfate and, after the desiccant had been filtered
off, dried under reduced pressure. 67 mg of the title compound were
obtained. LC-MS rt: 0.72 min [M+H]+: 207.1 (met. a) W 1.023 10
-Imi l-I-yl-[l,2,4]triazolo[4,3-b]pyridazin-3-ylamine ~NH
WOZ%%@%gzol-l-ylpyridazin-3-y|)hydrazine (500 mg) were inﬁ%ﬁlﬁiﬁ%\%ﬁ’“ﬂ“%
in a mixture of acetic acid (4 ml) and3water (8 ml) with addition of sodium
W1 0%90;:etate (232 mg) at RT while stirring. Thereafter, the mixture was cooled
"7t0 0C and cyanogen bromide (330 mg) was 15 introduced in portions.
6-PipeAiiier-stiyiHhg Ior| Riszh] dhe3nbiktundaras Ieftamstand overnight. After
cooling to 0C, the mixture was alkalized with 10 M sodium hydroxide
lution and extragted repeatedly with EA. The combined EA phases
were dried overy/sodium sulfate, filtered and concentrated. 66 mg of the
itl Iy ere isolated. Further product was still present in the
agueous p ase,/Which was freeze-dried and left to 20 stand. LC-MS rt:
1.46 N~ 202.1 (met. d) W 1.025 6-Ethyl-[I,
2 4]triazolo[4,3-b]pyridazin-3-ylamine NH2 \N' N 25
6-ChlggoH thypitridagiols 3hydidaie hythothtohsdrebignvds (M) lchidgearg) were
initiaf§) TAPERYE0" ARG GO MRIAMAIET @) WIS BT AT BT ity siimving.
hereafter, cyanogen bromide was W02009/097970 PCT/EP2009/000406
ThereaBegathtonshyiae det deapwlise @y idissdivertlinis ancdhghaersl ahthe solvent.
Subseg\{/le?lfﬂ AR AR SHLNSALBITWIRR QNRDOHG Hhe BPYEAS SItHASIRNGkr with
ernight and, the next day, stirred for 4 further hours. The solvent was
suctioghepddeing dfhandotherrdgisieveasipadifiad bymisahsoth prédeatioer. The solid
obtaifdl WM& JRS SRANRIRALES TREHONSWRIEAOMANG BRI QLG Re times
acetonitrile under reduced pressure, alkalized with saturated potassium
with gufiervaretbangtiorcapendxnedettroisenbasty witicddtiorerethrdisnmpdiate and,
after SRMRNEDAGARIGRNAFES WE 'Eﬁ”ﬁj rdﬁ%d%é%%eaug%upg%g ande resulting

concentrated. 830 mg of the title'compound were obtained.
solid fractions were combined and gave rise to 56 mg of the title compound.

LC-MSrt: 0.77 min - [M+H]": 219.1 (met. a)

The following was prepared analogously:

Number LC-MS rt | [M+H]' Comment:
W2.001 (150 mg); reflux for
5 h; dry crude product admixed
6™ NH, |z | R EEHEED
W1.021 k/N N /< 0.55 min with water and extracted
2NN (met. a)
\[/\)\\“ N directly with DCM. product:
N
81 mg
W1.022

N*6* N*6*-Diethyl-[1,2,4]trtazolo[4,3-b]pyridazine-3,6-diamine

NH

\1
~_N /N\N/\<
\Q/E‘N}\E

6-Chloro-[1 ,2,4}triazoio[4,3—b]pyridazin—?;—ylamin.e hydrobromide (W2.001; 150 mg) was

2
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The agqueous 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 10 dried over sodium sulfate, filtered

: ntrated. A further 180 mg of the title compound we '
Wm@%?ﬁ%}i? 32 min [M+H] 164.1 (met. a) W 1.030 15 "FEEA 000406
6-Ethoxy-8-methyl-[1,2,4]triazolo[4,34b]pyridazin-3-ylamine NH2 O

. N/\ N .N 6-Chlaro-8-methyl -[1,2.4]triazglo[4,3-b]pyridazin-3-ylamine
it 3 B e g e B e
TheresfieringamRTurt kerehftecdsoditfinxeftokide andith el dethdr dipethisbavainbe (407 pl)
oling.with jce (25 issolved jn 1.5 ml of ethangl). After, 20 stirring at .
was o R R A e S e L T Bineo
with veqjerhale ok tot soldibre ethexidétls dichibmorashadd ethAftenstagtiimganic phases
were (S)l‘;l/eed nl\gehrt’scgqeurrg.lg(&%ra%ﬁtwﬁa g?t%tretgtegiggll nc%%é%%cd"t}evgg 1 Egr]gé G ﬁ’r?é %?c}fzr
of sodium’ ethoXxide ‘solution were added and the mixture was stirred for
reduct Sebsequehthg thehmixiereowaswmdmizedovitima@ter and extracted three
imes,with dichlorometh he combined organic phases were dried
LC“Mtg/nregrS%}g iﬂnrlrlllzé%sﬁ ate a?gg,lz-aﬁqgeerttﬁ desiccant had been filtered off, dried
under reduced pressure. 27 mg of the title compound were obtained.
W1 0%?-MS rt: 0.67 min [iIM+H]'-: 194.1 (met. a) Alternative: W02009/097970
""PCT/EP2009/000406 46
6-ImiGa@iitdrpl-gLraethyiafb/R 4] fidntoldh8:b oy Hdaizin-3-ylamine hydrobromide
(W2.002; 2.5 g) were dissolved in ethanol (50 ml), admixed under argon
ﬂith sodium ethdkide (3.86 g) and stirred at 60C for 1 h. Then the mixture
s drigg] and the residue was purified using a 40 g silica gel cartridge

(0-20% didhlordomethane-ethanol gradient in 40 min). The clean product
S fracgions ezcombined and dried. 1.76 g of the title compound were

obtainet, LC-MS rt: 1.48 min [M+H]: 194.1 (met. €) W1.031 6-(1
(6-Tmi BT QRQYa s MGl A A BBl S PR Hdag RBaming e of
acetic acid (4 ml) and water (8 ml) with addition of sodium acetate {232 mg) at RT while
stirring. Thereafter, the mixture was cooled to 0°C and cyanogen bromide (330 mg) was
introduced in portions. After stirring for 2.5 h, the mixture was left to stand overnight. After
cooling to 0°C, the mixture was alkalized with 10 M sodium hydroxide solution and extracted
repeatedly with EA. The combined EA phases were dried over sodium sulfate, filtered and
concentrated. 66 mg of the title compound were isolated.
Farther product was still present in the aqueous phase, which was freeze-dried and left to

stand. LC-MS rt: 1.46 min  [M+H]": 202.1 (met. d)

W1.025
6-Ethyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamme

NH,

N
= N7 N
/N
X N
(6-Ethylpyridazin-3-yDhydrazine hydrochloride (2 g) was initially charged in a mixture of

ethanol (30 ml) and water (6 ml) while stirring at RT. Thereafter, cyanogen bromide was
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O N_NN 10 3-Pentanol (10.2 ml) was initially charged at RT with stirring
and cooled almost to OC with an ice bath. Subsequently, the mixture was
admixed with portions of sodium hydride (511 mg). The suspension
s heated to 55C for 30 min and admixed with portj
WOZ@eh%??ﬁ -methyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine t%mfmég%% 3{300406
(W2.002b; 15 500 mg), suspended #3 3-pentanol (5 ml) and DMF (10 ml).
cautioﬁsfferaﬁ%ﬂn#@tﬁl\%%(i% 1@15@&@@ rﬂ{x}%r%wafset%ﬂﬂ[gl %%%F 4 %n'?éT)f water). After
overnight, was’removed under reduced pressure, and the
stirringesidiie foram thienia dhei xei twithweateft am stadracted buatimes witkt day, stirred

ichloromethane, .Th mhin rganic phases were dried oy ium

o e e N R T s o

prepaptesstifd. h@&%ﬁduﬂwabepuﬁtewﬁﬁmms mm@qgreb'amtj\feeﬂmf@he

acetcn{}ql]ﬁ& lﬁ)d. q‘@gd%%& I @Qs&r O,ddlﬁ((\cldgrz%ﬁtl\gﬁg \/X?U[re %am B{Qses(ijﬂg{%%gb%gpeesoluﬁan
acetonltrﬁe underr uceg pressure, a ailzedawnl’?saturate potassium

and exfaabiod atesttdtiowitnd dnlommnethrepebhe dlymlithediohtorosstirmneveThdried

over sSAMIRIGHOLIAN! é%f‘%?c?éﬁ‘ﬁ’@ _ﬁn%'&%‘.’ sG> E‘t&@t@kﬁf@&?ggﬂ&{&&gﬁf&mmed

concentrated. 198 mg of the title compound were obtaine
The aqueduniv s 2Bon2iermbesa W25 Medvig2 freeze-dried, then taken up with a little

Watergiﬁé%&ﬁg%yfilﬁg‘%}bw mé(fﬁg?gﬁ%)ch%ﬂwl_c[ombined organic phases were
1,2,4]triazolo[4,3-b]pyridazin-3-ylamine W02009/097970

dried pQT EHR00Y/IG406<47 aH @ncenixitrd<N foheiN 8¢ mg of the title compound
were dnpigiiethoxypropan-2-ol (12.96 ml) was initially charged in DMF (25 ml),
admixed under argon with sodium hydride (681 mg) and stirred at 40C for
LC-M3rspskapientd) 6tehidiet [1(md]tiazolo[4,3 b]pyridazin-3-ylamine
hydrobromide (W2.002; 1.5 g), dissolved in DMF 5 (25 ml), was added
dropwise within 20 min. After 1 h, the mixture was admixed with water
W1.03hd extracted by shaking four times with dichloromethane. The combined

6-EthQk9aic ARGSES, ware dristhavpfmaanssisp silfate and concentrated by

rotary evaporatfion. The residue was triturated with MtB ether, filtered off
with suction and¥#ied. 764 mg of the title compound

\/O /N\N/QN
/
N \N

6-Chloro-8-methyl-{1,2,4]triazolo[4,3-b]pyridazin-3-ylamine trifluoroacetate (W2.002b;

50 mg) was dissolved in ethanol (3.5 mi) while stirring at RT, Thereafter, sodium ethoxide
was added dropwise while cooling with ice (25 mg dissolved in 1.5 ml of ethanol). After
stirring at RT for 2.5 h, the mixture was heated to 60°C and, after 2.5 h, a further equivalent
of sodium ethoxide solution was added. After standing overnight, the mixture was heated
again to 60°C, two further equivalents of sodium ethoxide solution were added and the
mixture was stirred for 4 h. Subsequently, the mixture was admixed with water and extracted
three times with dichloromethane. The combined organic phases were dried over sodium
sulfate and, after the desiccant had been filtered off, dried under reduced pressure. 27 mg of

the title compound were obtained. LC-MS rt: (.67 min [M-+H]": 194.1 (met. a)

Alternative:
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were isolated. LC-MS rt: 0.74 min [M+H]+: 268.1 (met. a) 10 W1.033
6-Cyclopropylmethoxy-8-methyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine
NH CYN~Z N~~\ N N Cyclopropylmethanol (2.99 ml) was initially
DMF (30 ml), admixed under argon 15 with SOdI
WOZ@W %?Hand stirred at 50C for 1 h. Subsequently, 6- chloro% %?#%9/000406
[1,2 4]tr|azolo[4 3-b]pyridazin-3-ylaniifie hydrobromide (W2.002; 2.0 g)
wer ov DMF and one e |valen of the allcaxi )
- Chlor ugtfongt% e]dr1 %ﬁer sfmayr d'%lé r%rri%len r, ?v%ég ur%h %2'002’ 259
were @qmiﬁaelémsetﬁaamdﬁm e15ohdinixeveredad d@wamdtthmdnmwélwaée shideq) and
urt reaction mix drle nd
Snm({ }C%EJC; ?é%% Eglc%rtncfn IthlchIorgoélnyeiane meth ﬁluo ‘é%% gr?‘f%? 0-10%6 e
silica gemmnd),eﬂﬂeﬂm?gﬁ &thtmee@@mdhmm%@@maméa TiGHMBarkleas product

3 )

fraCtméﬂiflet y %D chgtr nﬁnﬁﬁg‘gy}\g&r&g %%%g)tétt eocxcil ]}[Krflear%)lbt[%%e%]pyrlda
LC- M.ﬁmlwénnne VWZ@U@/OQ?Q?@IPCEYEP2009/OOO406 48 NH2 O O~~O N'

N 2-(Tetrahydropyran-2-yloxy)ethanol (3.85 ml) was initially charged in

DMF (25 ml), admixed under argon with sodium hydride (681 mg) and
W1.08tirred at 40C for 0.5 h. Subsequently,

t ] ydrobromide 5

o1 %V@b%%&ﬂ%g;ﬂ%ﬁg}s% 1} g m%%/l% LPM ;)qv%gggz %ﬁgjq%%gléawse After 40
m|n the mixtureNwas admixed with water and extracted by shaking four
ichlgromethane. To eliminate the excess alcohol, the mixture
from og?anhed first through a short silica gel column with MtB
\ith 8:2 dichloromethane/methanol. The clean product
fractions were combined and dried. 678 mg of the title compound were
obtained. 10 LC-MS rt: 0.88 min [M+H]+: 294.1 (met. a) W 1.035

3-Pentanol {10.2 ml) was initially charged at RT with stirring and cooled almost to 0°C with

an ice bath. Subsequently, the mixture was admixed with portions of sodium hydride

(511 mg). The suspension formed was heated to 55°C for 30 min and admixed with portions
of 6-chloro-8-methyl-[1,2,4]triazolo[4,3-bipyridazin-3-ylamine trifluoroacetate (W2.002b;
500 mg), suspended in 3-pentanol (5 ml) and DMF (10 ml). After stirring at 55°C for 1.5 h,
the mixture was left to stand at RT overnight, the DMF was removed under reduced pressure,
and the residue was then admixed with water and extracted four times with dichloromethane.
The combined organic phases were dried over sodium sulfate and, after the desiccant had
been filtered off, dried under reduced pressure. The residue was purified by means of
preparative HPLC (met. A), and the clean product fractions were combined, freed of the
acetonitrile under reduced pressure, alkalized with saturated potassium carbonate solution
and extracted repeatedly with dichloromethane. The combined organic phases were dried
over sodium sulfate, filtered and concentrated. 198 mg of the title compound were obfained.

LC-MS rt: 1.24 min [M+H]: 236.2 (met. a)

W1.032
6-(2-Methoxy-1-methoxymethylethoxy)-8-methyl-[ 1,2 4]triazolo[4.3-b]pyridazin-3-ylamine
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8-Methyl-6-(3-methyloxetan-3-ylmethoxy)-[
1,2,4]triazolo[4,3-b]pyridazin-3-ylamine O~ NHZ NN O N ~ 15
(3-Methyloxetan-3-yl)methanol (1.74 g) was initially charged in DMF (30

WOZ@%@Wd under argon with sodium hydride (408 mg) ang (ﬁl /%359/009406

h. Subsequently, 6-
chloro-8-methyl-[1,2,4]triazolo[4,3-bl}ridazin-3-ylamine hydrobromide
(W2.002; 1.5 g) was digsolved in DMF (30 ml) and one equivalent of the

~ alkoxidecsolutign (1/@) Was added. After stirring at 45C for 30 min, a
Oturthgr 0.5 q‘Ulva nt Ikoxide solution was 20 added, followed by 0.5
e’)sz: 0 and 60 min. Then the mixture was admixed
w%w water, and the reaction mixture was dried and purified using silica gel
(80 g cartridge, dichloromethane/methanol gradient of 0-20% in 60 min).

13- D?:ﬁ@ﬂ'i%%#fr&ﬁ}gn“ﬁeo? folIov& WS&%RQE %%%e M%IUTPO(Q? ﬂﬂﬂ“ a[MfﬁI#éd under

et.’b) 25 T ng were prepared analogously:

argonw@ﬁwgiwﬁmlﬁf(iﬂé PRODCIO60706 a0 90RGTIsdr b SIS gNErH}H 6-chloro-
(1.2 4%8%]'8 ,b%gé%ﬁrcr%z%"% Z%Qr‘h&aé’%&%&n%e Rdug. YV 3ﬁlssé}i\%é5ﬁ1 DMF

min (met. 0 V~I~ N 222.1 2 002 (1 g}’ product:
(25 m\l/yjy\@gp@gigizqmms@n@ﬁél}lﬁw, g WIEDLD, the mixture was admixed with water

and e%i%%i%’%%@g TPav-Hid Altigsplh3Ripyrd @Qﬂﬁﬁ%ﬁﬂjgﬁmg Phases

were dried over magnesium sulfate and concentrated by rotary evaporation. The residue was

triturated with MtB ether, filtered off with suction and dried. 764 mg of the title compound
were isolated. LC-MS rt: 0.74 min  [M+H]": 268.1 (met. a)

WI.033
6-Cyclopropylmethoxy-8-methyl-{ 1,2,4]triazolo{4,3-b]pyridazin-3-ylamine

A/ &
N
N \N/\<N

=Y
i

Cyclopropylmethanol (2.99 ml) was initially charged in DMF (30 ml), admixed under argon
with sodium hydride (907 mg) and stirred at 50°C for 1 h. Subsequently, 6-chloro-8-methyl-
[1,2 4]triazolo[4,3-b]pyridazin-3-ylamine hydrobromide (W2.002; 2.0 g) were dissolved in
DMF (30 ml) and one equivalient of the alkoxide solution was added. After stirring at 50°C
for one hour, two further equivalents of alkoxide solution were added and the mixture was
stirred further at 50°C. The reaction mixture was then dried and purified using silica gel (80 g
cartridge, dichloromethane/methanol gradient of 0-10% in 40 min). 620 mg of the title
compound were obtained. LC-MS rt: 0.57 min [M+H]™: 220.1 (met. b)

W1.034
8-Methyl-6-[ 2-(tetrahydropyran-2-yloxy)ethoxy]-[1,2,4]triazolo{4,3-b]pyridazin-3-ylamine



N 5 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
into a heating block at 80C with stirring for 11 days. Tgé ﬁv n
Woz%ggwgrawn off and the residue was admixed with a littld" ilI %ﬁgb/ 000406
extracted three times with dichlorom&ghane. The combined organic
phases were dried over 10 sodium sulfate, filtered and concentrated. The
idue was purified by meang.of preparative HPLC (met. A), and the
cI an product fgjlctlow were/corhbined, freed of the acetonitrile under
Oredu@/p\reséure, ali ith saturated potassium carbonate solution
and extracted repeated| it dichloromethane. The combined organic
phases were dried over sodim sulfate, filtered and concentrated. 100 mg
of the title compound iwere obtained. 15 LC-MS rt: 0.70 min [M+H]": 221.2
(met. b) W1.041 andW1.041a
2- Ue@%msﬁaﬁy?r&wlqﬂgﬂq@ 2 Aitrmmbista IBIBRPDr sz ey RMRe 2ne s
admix@MAI Lo Oy Kiacidalavh- Bkl rialokd 3rhdich di sy i 0.5 h.

trlfluoroacetate W02009/097970 PCT/EP2009/000406 50 NHON- )
Subsegepiing §-Khlorg-Rrmegthyi-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine hydrobromide

5  (w2.0bEhlargs8ameaiRddl i 2>Altiazolold, 3R pvddadnsyiamire nydrabr omidixture
éWZ .002;.250 mg) was dissolved in DMF (2 m|) and admixed with

Was a W%?ﬁ%"(ﬂ’ﬁtﬁj &Pﬂéfaééﬁfé?d%ﬂ?@&a%ﬁ% &{H?é W prétermts s To
elimiffatngRIQEK ALSEKT, VHEMSHENROWRS dabolhdtopkpreauriiih thesalyent silica gel

was drawn off and the residue was admixed with a little water and

column wifhy MR pthernd SheRAviie Riordieidaramms thame tsbenala digehsra product

fracti PaRefwenbdiiadhAYaraDATImataR. {itRreshand soncepipigdedVhen
the resjdue was dlss% ved in &}etonltnle/water + 0.05 % TFA, a solid

10 LC-Mpatiitadtivud Mikich was fif8e Bff with suction and dried. 40 mg of
8-methyl-6-pyrrolidin-I-yl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylaannie 10 were
tained. The mother liquor was purified by means of preparative HPLC
W}“O? et. A), and the clean product fractions were combined, freed of the
$-MeagetonitrilgethderdiefucethRRssyre | g freegr e htimgiali-ylamine
8-methyl-6-pyiroILtjjiLn-I-yl-[ 1,2,4]triazolo[4,3-b]pyridazin-3-
2

O N.
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15 (3-Methyloxetan-3-yl)methanol (1.74 g) was imitially charged in DMF (30 ml), admixed
under argon with sodium hydride (408 mg) and stirred at 45°C for 0.5 h. Subsequently, 6-
chloro-8-methyl-[1,2,4]triazolo{4,3-b]pyridazin-3-ylamine hydrobromide (W2.002; 1.5 g)
was dissolved in DMF (30 ml} and one equivalent of the alkoxide solution (10 ml) was
added. After stirring at 45°C for 30 min, a further 0.5 equivalent of alkoxide solution was

20  added, followed by 0.5 eq. each after a further 30 and 60 min. Then the mixture was admixed
with water, and the reaction mixture was dried and purified using silica gel (80 g cartridge,

dichloromethane/methanol gradient of 0-20% in 60 min). 758 mg of the title compound were

obtained.
LC-MS rt: 0.49 min [M+H]": 250.1 (met. b)

25  The following were prepared analogously:
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15

ylamine were obtained as the trifluoroacetic acid salt.
8-Methyl-6-pyrrolidin-I-yl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine 15
LC-MS rt: 0.76 min [M+H]+: 219.1 (met. b) W1.045 and W1.046

WO 2@i5{{‘1%(5)_5(%{?@-trifIuoromethyl-[ 1,2,4]triazolo[4,3-b]pyridazin-3-)§amine and

CT/EP200(9/000406

(ethoxydifluoromethyl)-[1,2,4]triazolc}4,3-b]pyridazin-3-ylamine NH2 H2 0
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tainyng’ )
W1.0he acétonitrile kadj to pi-64wing sgﬁi& ) hygb%%%ncarbonate and
extracted three times with ethyl acetate. The combine %rganic extracts

weredried-over sodium carbomate;-fittered-and-concentrated—15mg-of-6=
ethoxy-8-trifluoromethyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine and 23

W1.068g of 6-ethoxy-8-

- { ifluor | 3:-blpyridazin-3:ylamine were
N*6 ,(ﬁ_)tfg?;sgﬂgl@g@%@g{@%ﬁ%ﬁ%ﬁﬁ%&%}?}l@'yldgzﬁl@ 33,6y !‘ﬁar}hme
\L%A]triazolo[4,3-b pyridazin-3-ylamine, WI.045 LC-MS rt: 0.70 min

[M+H]+: &48.1 (met b) 6-Ethoxy-8-(ethoxydifluoromethyl)-[

razolQH3:b]pyridazin, 3-ylamine, W1.046 LC-MS rt: 0.82 nun

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 80°C with stirring for 11
days. The solvent was then drawn off and the residue was admixed with a little water and
extracted three times with dichloromethane. The combined organic phases were dried over
sodium sulfate, filtered and concentrated. The residue was purified by means of preparative
HPLC (met. A), and the clean product fractions were combined, freed of the acetonitrile
under reduced pressure, alkalized with saturated potassium carbonate solution and extracted
repeatedly with dichloromethane. The combined organic phases were dried over sodium
sulfate, filtered and concentrated. 100 mg of the title compound were obtained.

LC-MS rt: 0.70 min  [M+H]": 221.2 (met. b)

W1.041 and W1.041a
8-Methyl-6-pyrrolidin-1-yl-[1,2,4]triazolo[4,3-blpyridazin-3-ylamine and 8-methyl-6-
pyrrolidin-1-yl-{1,2,4]triazolo[4,3-b]pyridazin-3-ylamine trifluoroacetate



O N,N N 6-Chloro-7-methyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine
(W2.005; 1 g) was dissolved in 20 ethanol (50 ml), admixed under argon
with sodium ethoxide (2.2 g) and stirred at 60C for | h. Then the mixture
ried and the residue was purified using a 40 g silica gel cartridge
WOZ%@%%%% chloromethane-ethanol gradient in 40 min). The el /000406
fractions were combined and dried. 480 mg of the title compound were
obtained. LC-MS rt: 2.07 min [M+H]+: 194.1 (met. d) 25 W 1.055

6tEthoxy-7,8-difthyl-[ 1,2,4}triaz Io[4,3-b]py};i§2ﬁﬂ-3-ylamine
N

PCT/EP200%(0 6_F2N N

6-Chloro-7,8-dimgthyl-[ 1,2,4]triazolo[4.3-b]pyrida%in-3-ylamine

hydr ifes(/2.006; 4 g) were diss anol (120 ml), admixed

under argon with sodium ethoxiteA5.86 ¢) and stirred at 60C for Ih. Then
the mixture was dried and the residue was purified using a 40 5 g silica

6-Chigg)-earbgge (0220 M:dighiornmethaneiatbangharadientin4dininvThe:;
clean product fractions were combined and dried. 3.24 g of the title

. : 4.0
250 mgg aolverte bbtined Rhhied sfiPEsAMETRaYESIAP ArdlintEhsreatter, the
reacti HCRIGIOREIAANE:E TMSHHE Rt 51 dMHd R0208xd 118t 169 V81,056
6-((S%—jsec-Butoxy -7,8-dimethyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine
S SubsoquenieyesigoNent &) BeaneE. 8Nt ARy Wiy ersdrydd adwle wier and
extrac3biirtig-ancheoalat apnrsbinctawitiantaehata. Suhseguesilywtie dried over
. mixture was admixed with portions of sodium hydride 15 (85 mg). The
sodmghg.ﬂugaﬁ

SidH PO B\ ARC AR 18 RS Tt TPSKIRE AR (e BedfhiRed with

acetoi@ttionsital-6chiove 8- dimathyi-btididicipaatoldni-h wysidazirBoyfaintnfuction
W .QOGa, 100 mq), suspended in (%)-butan-z-ol (2 mh.and DMF (2 ml). .
and dé\?ﬁgr é’tl’ﬁ%ﬁ 55[“%153 BpTW’fﬂ din-1-y1:[1,2,4 Jtriazolo[4,3-b|pyridazin-3-ylamine

10 were obtained. The mother liquor was purified by means of preparative HPLC (met. A), and

the clean product fractions were combined, freed of the acetonitrile under reduced pressure
and freeze-dried. 11 mg of 8-methyl-6-pyrrolidin-1-yl-[1,2,4]triazolo[4,3-b]pyridazin-3-
ylamine were obtained as the trifluoroacetic acid salt,
8-Methyl-6-pyrrolidin-1-yi-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine

15  LC-MSrtt: 0.76 min [M+H]": 219.1 {met. b)

W1.045 and W1.046
6-Ethoxy-8-trifluoromethyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine  and  6-ethoxy-8-
(ethoxydifluoromethyl)-{1,2,4]triazolo[4,3-bipyridazin-3-ylamine

NH, \/O N /<NH2
O _N. /< Z N
~o” Z SN \N | \\/N
2 \_N/ \ N
F /\O F
20 F F F

6-Chloro-8-trifluoromethyl-[ 1,2,4 liriazolo[4,3-b]pyridazin-3-ylamine (W2.004; 65 mg) was
initially charged in ethanol (6 ml) and admixed with sodium ethoxide (21 mg). The reaction

mixture was stirred at 50°C for 4 h. Afier cooling, the mixture was admixed with water and
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mixture was admixed with water and extracted three times with
dichloromethane. The combined organic phases were dried over sodium
sulfate and, after the desiccant had been 20 filtered off, dried under

ressure. 105 mg of the title compound were |solat§€:'
Wm‘i@ﬁ@zﬂ'{%unw LC-MS rt: 0.81 nun [M+H]+: 236.2 (met. b) 1520091000406
6-((R)-sec-Butoxy)-7,8-dimethyl-[ 1,2 4]triazolo[4,3-b]pyridazin-3-ylamine
09/0979.70 PCT/EP2009/000406 53 2 NH o
conee TR 0 ) WL BB AholaPmlSo A BU St AP Dty tmes
The e&qﬂﬂmmdmy@haife B85 dng)iawdrrmhterﬂ withte, ﬁltered and concentrated The crude

hloro-7, 8 imeth oIo =3- Iam
P e R SR 5 5 R wOIRG 76 NG BT e
fracticosmppobind tlﬁame:ﬁeasmmm:bmrﬁuﬁedl,eﬁntqzﬂmfyhté‘zmmka &ﬁjmqwﬂ}ﬁﬂw with
6. met 05 XY-7 8 dimet
SOdlmﬁE, [RZ0l bf))f ﬂ%ﬁé% zm- - m%n% %g%]ﬁ%tﬁte TI118 combined
organis«acfmpan@bl(@ drmi) ovas mb%pmt@mﬂt@mhm halbgedslyde M Db adth Seokiymi 6-
te
ethcx%)ééﬁrl%f%é deh hﬂ f% . ?rf)ﬁtlzlbgfoﬂp 36 pyr|d3a2] 13%1 aar%?n%B(%%&égﬁhoxydgu
(ethom@ﬂlmssmmgi)n[ lsbﬁﬂ@mm@{@,@ mpmmpmma ved aborieed.up.

847 mg of the title compound were isolated in sufficient purity. 15 LC-MS
rt: 0.74 min [M+H]+: 222.2 (met. b) W1.059

6-Ethay8-DimBtinybephopdky-fl 2iadelieAciepdp3ridpyiidaziiaintaind48H2 0
LC-MY@ND 70 min  [M+H]": 248.1 (met. b)

6-Fthoxy-8-(ethoxydifluoromethyl)-[ 1,2,4]triazolo[4,3-b]pyridazin-3-ylamine, W1.046
LC-MSrt: 0.82 min  [M+H]": 272.2 (met. b)

W1.050
6-Ethoxy-7-methyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine
NH

o N /<
e
/

N \N

6-Chloro-7-methyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine (W2.005; 1 g) was dissolved in

2

ethanol {50 ml), admixed under argon with sodium ethoxide (2.2 g) and stirred at 60°C for

| h. Then the mixture was dried and the residue was purified using a 40 g silica gel cartridge
{0-20 % dichloromethane-ethanol gradient in 40 min). The clean product fractions were
combined and dried. 480 mg of the title compound were obtained.

LC-MSrt: 2.07 min  [M+H]": 194.1 (met. d)

W1.055
6-Ethoxy-7,8-dimethyl-[ 1,2,4]triazolo[4,3-b]pyridazin-3-ylamine
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yN N 20 1-Propanol (28 ml) was deprotonated analogously to W1.056
with sodium hydride (1.3 g) W02009/097970 PCT/EP2009/000406 54
and reacted with

- -7.8-dimethyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylarnine %
Woz(%}gw%@gglved in 1-propanol (10 ml) and DMF (10 ml), and 3\’}8 %%88} 000406
647 mg of the title compound were #Sblated in sufficient purity. LC-MS rt:

0.75 min [M+H]NH°_22.2 (met. b) 5 WI.060 and W1.061
6-ﬁgl-Et Ipropoxy)=#7,8-dimethyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine
~.4 7,8-dimethyl-[ 1,2,4]triazolo[4,3-b]pyridazin-3-ylamine
NH2 B);N NH2 ENN\ -~N\\N ~N\'N N 10 3-Pentanol (1.5 ml) was initially
nvith stirring and cooled almost to OC with an ice bath.
Subsequently, the mixture was admixed with portions of sodium hydride
(117 mg). The suspension formed was heated to 55C for 1.5 It and then
6-Chl8RmEed; N POTtOR% 7 0l0[4,3-blpyridazin-3-ylamine hydrobromide (W2.006;
6-chloro-7,8-dimethyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine (W2.006a,
4 g) wenp syl sisipertbarpin P artandmizeh psa mrm pith pagivanethemidngs 86 €
and st &P4t 60P@ forthe. HRMRLUEWAS B1L 19:SiRRshah R RUR SN b AHOPREhe a 40

with water and extracted three times with dichlorom ethane. The

g silicagirlingedag dhlpraliell overecthiaerebapebaittiestifaf® ana)-dfsralsan product

fractidiRsieGanbhagnhesnifitesechofh dhedw ﬁ@%?d&%?&@ﬁd%?@%%aﬂ&ﬁ which still
residue was purlfleg?t')é/ means of preparative HPLC (met. A), and the

contaigyeh Fesfbal e aRtonsdirdleteniibansd, ifeddS ot the asalnitrild\nder: 208.1
et. |@duced pressure, alkalized with saturated potassium carbonate 20
(met. B
solution and extracted repeatedly with dichloromethane. The combined
organic phases were dried over sodium sulfate, filtered and concentrated.
WwW1.098 mg of 6-(1-ethylpropoxy)-7,8-
dimethyl-[1,2,4 triazolo[4,3-%pjridazin-33/Iamine and 10 mg of
6-((S)SrRageny T BRaHRERY L2 UiteoMbt s RBRyHRERR-31BiRne were

obtained, which fermed in the reaction mixture as a result of

cggtamiqqgi\onﬂg‘h methanol. 25
6-(1- Iprdpo N?,B-dimethyl-[l,2,4]triazo|o[4,3-b]pyridazin-3-ylamine,
N

(S)-Butan-2-ol (1.7 ml) was nitially charged at RT with stirring and cooled almost to 0°C

with an ice bath. Subsequently, the mixture was admixed with portions of sodium hydride

(85 mg). The suspension formed was heated to 55°C for 1.5 h and then admixed with portions
of 6-chloro-7,8-dimethyi-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine (W2.006a, 100 mg),
suspended in (S)-butan-2-ol (2 ml) and DMF (2 ml). After stirring at 55°C for 1 h, the
mixture was admixed with water and extracted three times with dichloromethane, The
combined organic phases were dried over sodium sulfate and, after the desiccant had been
filtered off, dried under reduced pressure. 105 mg of the title compound were isolated in

sufficient purity. LC-MS st: 0.81 min [M+H]": 236.2 (met. b)

W1.057
6-{(R)-sec-Butoxy)-7,8-dimethyl-{ 1,2 4}triazolo{4,3-bipyridazin-3-ylamine



LC-MS rt: 1.30 min [M+H]~: 250.2 (met. a) W02009/097970
PCT/EP2009/000406 55
'6-Methoxy-7,8-dimethyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine, W1.061
- -.0.88 min [M+H]": 194.1 (met. a) 5 W 1.062
Wozgg%ﬂ%lgo%robpylmethoxy-l 8-dimethyl-[ PCT/EP2009/000406
1,2,4]triazolo[4,3-b]pyridazin-3-ylamide NHZ 0);N ~ -N- N
Cyclopropyimetl}@plol (2.84 ml) was initially charged in DMF (20 ml),
admixed under argon with sodium hydride (862 mg) and stirred at 50C for
: ey , 6-chloro-7,8 10
dimethyl-[1, ,i]tri/é&olo[4,3-b]pyridazin-3-ylamine hydrobromide (W2.006,
2 g) ediy DMF (20 ml), and one equivalent of the alkoxide
solution were added. After stirring at 50C for one hour, two further
equivalents of alkoxide solution were added and the mixture was stirred

(R)-BIAINSIA(EGGni] BN HaBHRECHEA MAHYG WA AHEd BRI e IS NG de

silicagel (40 g carﬂd}ﬂge, dichloromethiane/methanol gradient of 0-10% in

(85 mgpaniripacd Mighot-teaite’ S5neibslibb Wbieasisinett blioiderzipg e2amine
(w2006 [MiklE) 23¢,Ldmet-ohE %Qﬁ%) and worked up. 75 mg of the title compound
N*6*,N*6*-Diethyl-7,8-dimethyl- 1,2,4]triazolo[4,3-b]pyridazine-3,6-diamine
5 were iRpHfedimsuRENCTN BB Chloro-7,8-dimethyl-[
Lc-Mb #Altazeinl4 Fhlnyridagn-giyampine (W2.006a, 800 mg and 650 mg
divided between 2 microwave vessels) was initially charged each
dissolved in 12 ml of diethylamine and admixed with
w1.0dgbutyl-3-methylimidazolium hexafluorophosphate (150 I). Subsequently,
they were placed into the microwave at 180C for 4 It In order to complete
6-IsoRrRP PNl LiRe e felptasdigin RtV iidARiR Aol aenst 180C for 4 h
d then W02009/097970 PCT/EP2009/000406 56 left to stand
overnight. Thepq\évo reaction mixtures were combined in a round-bottom

Oflask,qnd/<
~ N N
N

’
NN \N

10
Isopropanol (27 ml) was deprotonated analogously to W1.056 with sodium hydride (1.3 g)
and reacted with 6-chloro-7,8-dimethyl-[1,2,41triazolo[4,3-b]pyridazin-3-ylamine (W2.006a,
1 g), dissolved in isopropanol (10 mi) and DMF (10 ml), and worked up. 847 mg of the title
compound were 1solated in sufficient purity.

15  LC-MSrt: 0.74 min [M+H]": 222.2 (met. b)

W1.059
7,8-Dimethyl-6-propoxy-{ 1,2,4 Jtriazolo[4,3-blpyridazin-3-ylamine
NH,
SO NS N/\<
X \N’N

20  1-Propanol (28 ml) was deprotonated analogously to W1.056 with sodium hydride (1.3 g)
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dried. The residue was admixed with water and extracted three times with
dichloromethane. The combined organic phases were dried over sodium
sulfate, filtered and concentrated. The residue was purified by means of
ive HPLC (met. F), and the clean product fractions
Wm@g%ﬁﬁ , freed of the acetonitrile under reduced pressure,%ﬁg{ggao\?ﬁljﬁ%mﬁ
saturated potassium carbonate solutfon and extracted repeatedly with

dichloromethane. ombined organic ere.dried over sodj
and s R R S S RSS2 oee
1 g), dbrlivetin CaMBarto O 7 mdjrefid ERF: (28512 (rmet. i) rik@l Wp | ®66mg of the title
Comp?@gaﬁ%nﬁgﬁ%ﬁﬁﬁ%g%%@m-l[ ]}ﬁ%y4]trlazolo[4,3-b]pyr|dazm-3-ylam|ne ON
LC-M&-@hiot6-i8-difivethili{ 2.2, Atitaetoln[4, 3-b]pyridazin-3-ylamine (W2.006a,

500 mg) were initially charged in pyrrolidine (5 ml) at RT while stirring.

Then the mixture was heated to 65C for 4 h. Thereafter, the pyrrolidine
W1.06lemndraiy ¥ olf, and the residue was taken up with water and extracted

' ith di . ined.organic phases were
o P e P A 3 B enony
7,8-dipuripybiiha. hittezo [dbtditedideiVS iR 02 min [M+H]T: 233.2 (met. b)
W, 1.070 6-Ethoxy-7-ethyl-8-methyl-[|
1,2,4]triazolo[4,3-b]pyridazin-3-ylamine NHZ N N 25 W02009/097970
CT/EP2009/Q00406 57 6-Chloro-7-ethyl-8-methyl-[ NH,
O1,2,@ﬂazgg[%%-b]pyridazin-3-ylamine (W 07'/
chargedhn nol (45 ml) at RT while stirring, &dmix
i dd mg) and heated to 55C for 3 h,
sodium ethoxide was added

mg)was initially
withy sodium
Rér equivalent of

3-Pentanol (1.5 ml) was initially charged at RT with stirring and cooled almost to 0°C with
an ice bath. Subsequently, the mixture was admixed with portions of sodium hydride

{117 mg). The suspension formed was heated to 55°C for 1.5 h and then admixed with
portions of 6-chloro-7,8-dimethyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine (W2.006a,

100 mg), suspended in 3-pentanol (1 ml) and DMF (1.5 ml). After stirring at 55°C for 2 h, the
mixture was left to stand at RT overnight, admixed with water and extracted three times with
dichloromethane. The combined organic phases were dried over sodium sulfate and, after the
desiccant had been filtered off, dried under reduced pressure. The residue was purified by
means of preparative HPLC (met. A), and the clean product fractions were combined, freed
of the acetonitrile under reduced pressure, alkalized with saturated potassium carbonate
solution and extracted repeatedly with dichloromethane. The combined organic phases were
dried over sodium sulfate, filtered and concentrated. 79 mg of 6-(1-ethylpropoxy)-7,8-
dimethy!-|1,2,41triazolo{4,3-b]pyridazin-3-ylamine and 10 mg of 6-methoxy-7.8-dimethyl-
[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine were obtained, which formed in the reaction

mixture as a result of contamination with methanol.

6-(1-Ethylpropoxy)-7,8-dimethyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine, W1.060
LC-MSrt: 1.30 min  [M+H]": 250.2 (met. a)
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and the mixture was stirred once again at 55C for 3 h. After leaving to

stand over the 5 weekend, the mixture was dried, and the residue was

taken up with water and extracted three times with dichloromethane. The

i organic phases were dried over sodium sulfate, f% w :

WOZ@@%@E@@QW. 387 mg of the title compound were obtained. % T .17%004%

min [M+H]+: 222.2 (met. b) 10 W1.671

7-Ethyl-6-(1-ethylpropoxy)-8-methyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylami

ne Y NH2 O N-N\N N 3-Pentanol (2.5 ml) was initially charged at RT
6-Methvitkystitdognathere dlef] tsediloididricie i@ Limd) yiasiacdéd While cooling

ith ice . After stirring,-at r 2.5.h, 6-chloro-7-ethyl- 15
LC-M&%E@F?}%-W,%,Z?M&Z Id[%%i]%ll#d%%in-&ylamine (W2.007; 120 mg),
dissolved in 3-pentanol (2 ml) and DMF (4 ml), was added dropwise. After
WI.Ogﬁirring for 1 h, the mixture was left to stand at RT overnight, and the
reaction mixture was admixed with water and dichloromethane and then
o-CycéspraptduhetiresytindedimicthslidHiGréitrathangt, Frdrooribined-grgame
phases were dried r sodium sulfate and, after the desiccant had been
%’[::éeg off, qkrlied 207under reduced pressure. 126 mg of the title compound
obteired: NECIWMIS rt: 0.90 min [M+H]: 264.2 (met. b) W1.075
-eth I;Ll,?‘!4]triazo|o[4,3-b]pyridazin-3-ylamine
0 PET/EP2009/000406 58 NH O NON N N
6-Chloro-8-éthyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine (W2.003; 700
mg) was dissolved in ethanol (100 ml) while stirring. Thereafter, the

Cyclopraptipcthpiol 624 Hol vineaaitially sdéigad iahBMi €20 g rineristirdss argon
with SRR Fille BHISRIYERUNIREIMYE RS Realfddgudnfr o duni iy Alier

the solvent had been drawn off, the residue was admixed wifh water and

dimethytrblofet] tHigel trhé it dieotortstinmby deEresHAS NBR SR @), dissolved in
DME Phases, wiere sriegavecnsorinensiale andusfierdhe.desicoant:nadheen sooc

filtered off, dried under reduced pressure. .
for one hour, two further equivalents of alkoxide solution were added and the mixture was

stirred further at 50°C. Then the reaction mixture was dried and purified using silica gel (40 g
cartridge, dichloromethane/methanol gradient of 0-10% in 40 min). 625 mg of the title
compound were obtained. LC-MS rt: 0.62 min [M+H]": 234.1 (met. b)

W1.065
N*e* N*6*-Diethyl-7,8-dimethyl-[1,2,4]triazolo[4,3-b]|pyridazine-3,6-diamine

\ NH,
\/N /N\N \N

/
N \N

6-Chloro-7,8-dimethyl-[ 1,2,4]triazolo[4,3-b]pyridazin-3-ylamine (W2.006a, 800 mg and
650 mg divided between 2 microwave vessels) was initially charged each dissolved in 12 ml
of diethylamine and admixed with 1-butyl-3-methylimidazolium hexafluorophosphate

{150 pl). Subsequently, they were placed into the microwave at 180°C for 4 h. In order to

complete the reaction, they were placed again into the microwave at 180°C for 4 h and then
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670 mg of the title compound were obtained. LC-MS rt: 0.64 min [M+H]' :

208.2 (met. b) 10 W 1.076 6-Ethoxy-8-ethyl-7-methyl-[

1,2 ,4]triazolo[4,3-b]pyridazin-3-ylamine NH2 O N~ N

- - -ethyl-7-methyl-[1,2,4]triazo|o[4,3-b]pyridazin-3-yw

WOZW@%&%?S mg) was 15 dissolved in abs. ethanol (20 ml) Ieﬁgt%r?ﬂ?dpomeﬁ

Thereafter, the reaction mixture was@dmixed with sodium ethoxide (176

m nd stirr RT for 3.5 h. After standing over. the weekend, the
et o T e A S T SR T R o nast ana
dried. éitracteduthres tidnesewithtbichlerambdthanetciinbreo mbisedidrdamioromethane.

hases,were dried over sodjum,sulfate and, a ttﬁ desjccant had bee
The o R R B A el I R A S, e
residuwevres pigafredyLGeMS of. [Bctbmting MRBECH 222 P, (andttte) clddh. @8RiacdTactions

W1.081 6-Ethoxy-8-isopropyl:[1,2.4]triazolol4,3-b]pyridazin-3-ylamine and
mere O o e Sy e S e
potasivOPCOD/OVROFOURICT AEH 200870004 06atbA NHIZhNETE] dretNdthdeNBHcombined

6-Chloro-8-isopropyl-[ 1,2 4ltriaz {ééa ridazin-3-ylamine (\W2.009, 77 ..
ore R ah et S A TG Shog A iy AR o b e
compadndisedonittesedium ethoxide (50 mg). After stirring for 4.5 h, the mixture

LC-MAas. I&fﬁ(}n%anmﬁ;]%%tsv? etQ@% the solvent 5 was drawn off. The

residue was ad ater and extracted three times with
diehloromethane. The combined organic phases were dried over sodium
Wl_ogglfate and, after the desiccant had been filtered off, dried under reduced
pressure. 52 mg of the title compounds were obtained as a mixture
7,8-Diastbyrtitng Yo MRy 170304 it fexd o [0f BidthaidpBrisbplomyhe
1,2,4]triazolo[4,3-b]pyridazin-3-ylamine). 10
@NEthox%-B-isﬁfbyl-[l,2,4]triazo|o[4,3-b]pyridazin-3-ylamine, W1.080
/ ~
N"--.\/N
S N

6-Chloro-7,8-dimethyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine (W2.006a, 500 mg) were
mittally charged in pyrrolidine (5 ml) at RT while stirring. Then the mixture was heated to
65°C for 4 h. Thereafter, the pyrrolidine was drawn off, and the residue was taken up with
water and extracted three times with dichloromethane. The combined organic phases were
dried over sodium sulfate, filtered and concentrated. 438 mg of the title compound were
obtained.

LC-MStt: 0.72 min  [M+H]": 233.2 (met. b)

W1.070
6-Ethoxy-7-ethyl-8-methyl-[ 1,2,4]triazolo[4,3-blpyridazin-3-ylamine
NH,
O /N\N/\<N
NPt
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LC-MS rt: 0.76 min [M+H]": 222.2 (met. b)
2-(3-Amino-6-ethoxy-[1,2,4]triazolo[4,3-b]pyridazin-8-yl)propan-2-01,
W1.081 LC-MS rt: 0.40 min [M+H]": 238.1 (met. b) 15 W1.082

- pyl-6-ethoxy-[ 1,2,4]triazolo[4, 3-b]pyridazin-3- yI
Wozﬁ}ml?ﬁ -Chloro-8-cyclopropyl-[1,2,4]triazolo[4,3-b]pyridazi %Eﬁﬁ?@%ewﬁ
(W2 010, 77 mg) was initially chargéd in ethanol (10 ml) wh|Ie stirring at

|xe o) After
6- Cm?ﬁe mlg? fe was | qdﬁsﬂ ngﬁ]%dé‘ﬁ (!fs[ ZH@% I%rgf\?g twas (§O a:}’\%(n?%jfg) was

1mt1alfméw@mdue wﬂmaﬂnﬁm@ wiitR Ivatefeanorexdradiedck tdredtti seesuwititthoxide
ichlorgmet bined or c phases.were.dried ov ium
(244 e Igf?t ghgefg oMy Ifg[ R (?al%e ?ﬂlenr\éege St S0Gan ox1§uce was added

fa € an eSiccant ha een , drie un erre
and tl*pr&ssune W4s sigref thetit gacoatpdGadiong e mﬂnwlw@a@@a/@@v&me

PCT. EPZO 9/000406 -MS rt; 0.71 min [M+H]+:.220 2
ek R TNy Sl L T bl HASE N T BNl e
times With GichiNormdtietey|Tht, 2oditriazdlofdadidyipysicazite 8rigthovieresodium sulfate,
|qu roacefat I 2.01 was reacted a rked up
ier e L I e
LC- Nmrtw&mxﬁg ViRV +£32.2082. (Met. b) 10 W1.086
7-Cyclopropyl-6-ethoxy-[ 1,2,4]triazolo[4,3-b]pyridazin-3-ylamine NH2 O
NN N
WI1.071

7-Ethyl-6-(1-ethylpropoxy)-8-methyl-[1,2,4]triazolo[4,3-bipyridazin-3-ylamine

k() NH,

O /N\N N

\ \N/

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 35°C for 2.5 h, 6-chloro-7-ethyl-
8-methyl-[1,2.4]triazolo{4,3-bipyridazin-3-ylamine (W2.007; 120 mg), dissolved in
3-pentanol (2 ml) and DMF (4 ml), 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
dichloromethane and then 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. 126 mg of the title compound were obtained.

LC-MS rt: 0.90 min  [M+H]": 264.2 (met. b)

W1.075
6-Ethoxy-8-ethyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine
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6-Chloro-7-cyclopropyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine (W2.012,

30 mg) was reacted and worked up analogously to W1.075. 31 mg of the

titte compound were obtained. 15 LC-MS rt: 0.70 min [M+H]": 220.2 (met.

7 6-Ethoxy-7-isopropyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine

Wozﬁﬁg%%‘%% N 20 6-Chloro-7-isopropyl-[ %CT’%P 009_/ 000406

1,2,4]triazolo[4,3-b]pyridazin-3-ylamitte (W2.013, 30 mg) was reacted and

worked up analqgqusly to W1.075. 31 mg of the title compound were
\/cv)\%ainech LC-M% ri? 0.76 min [M+H]+: 222.2 (met. b) W1.090

/OO PCT/EP2009/000406 61 6-Ethoxy-7,8-diethyl- [ 1,2,4]

triazolg[4,3 gmjazin-B -ylamine NH2 0o NON'N N
6-Chlorof7,8-diethyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine (W2.014, 0.1
g) was _dissolved in ethanol (13 ml) while stirring and under argon.
Thereafter, the reaction mixture 5 was admixed with sodium ethoxide (61

6-Chlfg)Rad gtirredaiRIote4 hblpen @S0 C {os 3G e Suizsenvently was dissolved

further 2 eﬁuiva_lents of sodium ethoxide were added and the mixture was

in ethapodd 04 melyies TR Aresstre te SRV RIS LD diahi SiHS R LY i godium
ethoxRRET2OERY adberMbdufRWasStiHeshat&hlerfay 2tk thandrleftd01and to 45°C

over the weekend, The solvent was then drawn off, and the residue was

for 3 byaniiREdfan FatRARGBAFARR A linBE FREUST toeasruaerd

extracthieteambined onganic: Phasemweerdsedraval-aadim splfale; ande akiee over

. the desiccant had been filtered off, dried under reduced pressure. 92 mg
sodiugy aﬁﬁér@oﬁfﬁe&}ha %ﬁé%@%b@&%ﬁ%@iﬁ%d&%.glaefiwﬁw.@ﬁﬁ%%@mm |

670 n{pnet iy ¥¢.OFidpdind were obtained. o ‘
L C_hfs-llgttzh&é%-é%d|ﬁ\%ﬁﬁpy&-&%,(A{‘]}égﬁ%g)lo[&?)-b]pyrlda2|n-3-ylam|ne NH2

W1.076
6-Ethoxy-8-ethyl-7-methyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine

™ NH,

© /N"‘N N

/
= \N

6-Chloro-8-ethyl-7-methyl-[ 1,2,4r1azolo[4,3-b]pyridazin-3-ylamine (W2.008, 273 mg) was
dissolved in abs. ethanol (20 ml) while stirring. Thereafier, the reaction mixture was admixed
with sodium ethoxide (176 mg) and stirred at RT for 3.5 h. After standing over the weekend,
the solvent was drawn off, and the residue was admixed with water and extracted three times
with dichloromethane. The combined organic phases were dried over sodium sulfate and,
after the desiccant had been filtered off, dried under reduced pressure. 230 mg of the title

compound were obtained. LC-MS rt; 0.75 min [M+H]™: 222.2 (met. b)

W1.080 and W1.081
6—Eth0xy-8-isopropyl—{i,2,4]triazolo[453—b]pyridazin—?awyl.a'mine and 2-(3-amino-6-ethoxy-
{1,2.4]triazolo[4,3-bipyridazin-8-ypropan-2-ol



ONNN N
6-Chloro-7,8-diisopropyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine (W2.015,
0.1 g) was dissolved in ethanol (15 ml) while stirring and under argon.
the reaction mixture was admixed with sodium eth
WGZ?% @%iﬁlrred at RT for 1 h, then at 55C for 1 h. 20 Subse(%é tk/P %ﬁgjg” 000406
mixture was left to stand overnight, thién stirred again at 55C for 7.5 h and
then the solven s drawn off, and the reS| ue was admixed with water
and extrﬂcted reé times ngl dlch|9r metgané The combined organic
ene d over Sodium ate fter the desiccant had been
off, dried Mhder reduced eSS mg of the title compound
ined.N.C-MS it: 0.90 min [NI+H]: %4 2 (met. b) W02009/097970
PCT/EP2009/000406 62 W 1.092_ #8:Dicyclopropyl-6-ethoxy-[
flazolo[4,3-b]pyridazin-3-ylami & RiH 2\io N,NN N5

Chloro-7,8- i rlaz Io 4, rlda
6O D B s e R o R e T B e s
mitialgrgbargElencaftarotiie re petivle pixtinea WRE aﬁfmkmdmdth/ﬁbdm’tmm cthoxide
eth 110 rred at RT for t 55C far
(50 m RASEn 10 B LR LR GE R S v il g otvent
5  was dreﬁwoﬁﬁr?nﬁ h:médﬁewsd;addm@veﬂthm%eeké radtrmeeécﬁ}veﬂhmas ditwn

dmhlo?*ffrﬁ% daﬁt)lge"[rﬁ&dﬁj adrérllrll)l(ce d 1&1(3) \év%hefle\:/ %t Qge?)s%@*lﬁ}%d pfr%g atn z%fter the
t Ichlorornet ane he ombine organlcp ases were I’Ie

desicczatihav sedfafdtarnd, cftelritib wiesiccant bddrioemndiliérag: offmrreﬂiewmmWnds

were %%gagﬁrgg]%ﬁﬁ%ﬁ ;gé%g%}%f t{% fﬁm{wg& g werg ghiained; LC-MS L opyl-

[1,2, 48 EtharAS S HiwdeeirA-rlachepanta[d][1,2,4]triazolo[4,3-b]pyridazin-3-ylar
10 6mEth8H§r?8 -I\QBIETopyE—[@,i,'ﬁ}ﬁtﬁa%l&!df,3—b]pyr1daz111—3 -ylamine, W1.080
LC-MS rt: 0.76 min  [M+H]": 222.2 (met. b)
2-(3-Amino-6-ethoxy-[1,2,4]triazolo[4,3-b]pyridazin-8-yl)propan-2-ol, W1.081
LC-MSrt: 0.40 min  [M+H]": 238.1 (met. b)

15 WI1.082
8-Cyclopropyl-6-ethoxy-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine
NH,
O Ny /\<
Xy

6-Chloro-8-cyclopropyl-[1,2,4]iriazolo[4,3-bipyridazin-3-ylamine (W2.010, 77 mg) was
initially charged in ethanol (10 ml) while stirring at RT and admixed with sodium ethoxide
20 (67 mg). After stirring for 4.5 h, the mixture was left to stand overnight and then the solvent
was drawn off. The residue was admixed with water and extracted three times with
dichloromethane. The combined organic phases were dried over sodium sulfate and, after the
desiccant had been filtered off, dried under reduced pressure. 91 mg of the title compound

were obtained.
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6-Chloro-8,9-dihydro-7H-cyclopenta[d]
[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine hydrobromide (W2.017, 1.0 g)
was dissolved in ethanol (50 ml) while stirring and under 20 argon.
e gft , the reaction mixture was admixed with sodium ethoxide t%}1.41
Wozéé’béh% 9%#red at 60C for 1 h. After the solvent had been dra@ﬂ%ﬁ? {19/000406
residue was purified using a 40 g sifia gel cartridge (0-20 %
ichloromethane- nal gradient in 60 min). The clean product fractions
LC"M\%\/errt'eBszBllﬁed@ﬁmﬁ &%6% tglbgf the title compound were obtained.
LC-MS rt: 0.56 [M+H]+: 220.1 (met. b) W02009/097970
W10 5CT/EP2009/000406 63 W 1.096 6-Ethoxy-7,8,9,10-tetrahydro-[
" 172,4]triazolo[3,4-a]phthalazin-3-ylainine NH2 \\ N \iO FN 5
6-Ethéx@liletbyl-8, 2, AMriedhjt bosp 2 ditriazbidEddag] phthalazin-3-ylamine
(W2.018, 1.0 g) wgs dissolved in ethanol (50 ml) while stirring and under
argon. Thereaftey, thé reaction mixture was admixed with sodium
ethoxige (1.34 g)ad stored at 60C for 1 h. After the solvent had been
a fidue was purified using a 40 g silica gel cartridge (0-20
% dichloromethane-ethanol gradient in 40 min). The clean product

6-Chlpreciionbiivere: cofrbiotd aad Inoidasd: 19lamgefiisite cempaindiieie!,
82 m%%@%c&gﬁ(?%&e%sug\@ﬁﬂhg%%ﬁ} Mg BVt }lpgo of the title compound were

N-Diethyl-3-amino-6-ethoxy-[ ,
obtaingd 4ifriddsIo403Dpiridazine-7-carboxami@éHN HI8 L2 OMEN NN N N
15 0 N,N-Diethyl-3-amino-6-chloro-[
1,2 4]triazolo[4,3-b]pyridazine-7-carboxamide (W2.019, 50 mg) was
W1.0Mitially charged in ethanol (5 ml) and admixed with sodium ethoxide (28

7-Cy&b%}owi—'€—é&%m{ﬁﬂ%ﬁﬁﬂg&m@l%jpsgfd%m@gd%yﬁ@g to stand

overnight, the solvent was drawn off and the mixture was extracted three
\times with dichlgromethane. The combined 20 organic phases were dried

@ver sedium gulfate and, after the desiccant had been filtered off,
- N BN

I
T \N

6-Chloro-7-cyclopropyl-[1,2,4}triazolo[4,3-b]pyridazin-3-ylamine (W2.012, 30 mg) was
reacted and worked up analogously to W1.075. 31 mg of the title compound were obtained.

LC-MS 1t: 0.70 min [M-+H]": 220.2 (met. b)

W1.087
6-Ethoxy-7-1sopropyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine

6-Chloro-7-isopropyl-[1,2,4]triazolo]4,3-blpyridazin-3-ylamine (W2.013, 30 mg) was reacted
and worked up analogously to W1.075. 31 mg of the title compound were obtained.
LC-MS1t: 0.76 min  [M~+HT": 222.2 (met. b)

W1.090
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dried under reduced pressure. 51 mg of the title compound were obtained.
LC-MS rt: 1.00 min [M+H]": 279.2 (met. b) W1.101 W02009/097970
PCT/EP2009/000406 64

=D [-3-amino-6-ethoxy-[1,2,4]triazolo[4,3-b]pyridazing-8- '
woRdiRgiy S-amin S RE88Mboa0s

N,N-Diethyl-3-amino-6-chloro-[1,2,4fttiazolo[4,3-b]pyridazine-8-carboxami

de (W2, was red analogqusly to W1.100. 51 mg of the
o AR e 272 (e

b) W 1.102 NH,
V—L\Kj *,\ *7*-diethyl-[1,2,4]triazolo[4,3-b]pyridazine-3,7-diamine
NH2Oi,NJ-,~ AMN\'NN 10 '
,Nf*?*-diethyl-[l,2,4]triazo|o[4,3-b]pyridazine-S,7-diamine
(W2.021, 38 mg) were initially charged in ethanol (7 ml) and admixed with
sodiuat’ethoxide (24 mg). The reaction mixture stirred at RT for 4 h. It
was then stir t 45C for another 2 h. Subsequently, the mixture was
O R VB A Ao RSP S BT g b e
dissoltzA, inrchtheiqambinedHEA d@fﬂﬂﬁg%ﬂﬁ&!ﬁfﬂ Qﬁlgwﬂthl’ﬁ @gamd (81403 91@%@1651 rélixture
iltered and 15 concentrated, 30 mg of the title compound were obtaine
was adgg R SO AL DA EHGEh O It 1B o Tt
30 mint: Sub&guniMAAHd: 2oL 2dimeticals Whddbr @thoxide were added and the mixture

was S%E?%%%glg@%%g% y téi%gllio é?r)ﬂ;‘b %(r)l\ ijﬁilné y )luadrgiﬂa?d been added,

the mixture was stirred at 55°C for 2.5 h and left to stand over the weekend. The solvent was

then drawn off, and the residue was admixed with water and extracted three times with
dichloromethane. The combined organic phases were dried over sodium sulfate and, after the

desiccant had been filtered off, dried under reduced pressure. 92 mg of the title compound

were obtained. LC-MS rt: 0.80 min [M+H]": 236.2 (met. b)
W1.091
6-Ethoxy-7,8-diisopropyl-[ 1,2 4]triazolo[4,3-blpyridazin-3-ylamine
NH,
~© /N‘N/\<
X \N’N

6-Chloro-7,8-duisopropyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine (W2.015, 0.1 g) was
dissolved in ethanol (15 ml) whi.]é stirring and under argon. Thereafier, the reaction mixture
was admixed with sodium ethoxide (110 mg) and stirred at RT for 1 h, then at 55°C for 1 h.
Subsequently, the mixture was left to stand overnight, then stirred again at 55°C for 7.5 h and
then the solvent was drawn off, and the residue was admixed with water and extracted three
times with dichloromethane. The combined organic phases were dried over sodium sulfate
and, after the desiccant had been filtered off, dried under reduced pressure. 100 mg of the title

compound were obtained. LC-MS rt: 0.90 min [M+HT": 264.2 (met. b)
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3-Pentanol (1.2 ml) was initially charged at RT with stirring. Thereatfter,

sodium hydride (77 mg) was added while cooling with ice. After stirring at

55C for 2.5 h, 6-chloro-8-ethyl- [1,2,4]triazolo[4,3-b]pyridazin-3- ylamine
WOZ%%Q%& 60 mg), dissolved in 3-pentanol (1.5 ml) 5 and 4 ml of DMFE (4

gdded dropwise. After stirring for 2 h, the reaction hixtufP #AL 000406

left to stand at RT overnight, admixetwith water and dichloromethane

and then extracted three times more with dichloromethane. The

combined organic phases were dried over sodium sulfate and, after the
W1.0%ksiccant had been filtered off, dried under reduced pressure. 70 mg of

7.8 Dﬂ:r\? ftle %\xr}n ”o‘%'<¥" Ff% 9;?’{&'1!198% ﬂlf g %ﬁa%%ﬁnp 8y am1ne[M+H]+ 250.2

7,8-Diethyl-6-(1MNthylpropoxy)-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine
\/l\kblz N_K5 6-Chloro-7,8-diethyl-[l ,2,4]triazolo[4,3-b]pyridazin-3-ylanline

(W2.y14, 180 nWy) was reacted and worked up analogously to W1.071.

110 ite compound were obtained. LC-MS rt: 0.93 min [M+H]+:
2 (nyét. b) W1.107 20
-(1-Ethylpropoxy)-8-isoprropyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine N

Hz N N\N W02009/097970 PCT/EP2009/000406 66

6-Chloro-8-isopropyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine (W2.009, 80
6-ChlongyNsasicedoigdpanpl wmkﬁdmm%albg@uﬁiyﬂmwylgﬂﬁnér hETdeo.1 g) was

. duct.was, then means of aratl HPLC (met. nd .

s B L e UCH0S AU MRS s o oo s Ghacare
was atledueéd/-phessline aikaidﬂiid(mhls@ufﬁﬁ@drﬁmasﬂ@nﬁoﬁarbomﬁtﬁﬁﬁmIﬂ}ﬁ1 h.

and extracted re eate ith dichloromethane. The,combined
subse e B B S S S Y g
After efathBrtitleveothpowationér ehobtdiradwisCiGort: /. 9ddniie (M iddbrw264dzhixed

with “é"%‘f &‘%ﬁ ﬁﬁ%s%%y B RS BB T S R A &4 S SRS SR TSNS Riges

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

reduced pressure. 100 mg of the title compound were obtained.

LC-MS 1t: 0.84 min  [M+H]": 260.2 (met. b)

W1.095
6-Ethoxy-8,9-dihydro-7H-cyclopenta[d][1,2,4]triazolo[4,3-b]pyridazin-3-ylamine
NH,
~ O /N\N /\<
e \N/

6-Chloro-8,9-dihydro-7H-cyclopenta{d][1,2,4]triazolo[4,3-bpyridazin-3-ylamine
hydrobromide (W2.017, 1.0 g) was dissolved in ethanol (50 ml) while stirring and under
argon. Thereafter, the reaction mixture was admixed with sodium ethoxide (1.41 g) and
stirred at 60°C for 1 h. After the solvent had been drawn off, the residue was purified using a
40 g silica gel cartridge (0-20 % dichloromethane-ethanol gradient in 60 min). The clean
product fractions were combined and dried. 662 mg of the title compound were obtained.

LC-MS rt: 0.56 [M+H]": 220.1 (met. b)
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H NH2 N-N'N
6-Chloro-7,8-diisopropyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine (W2.015,
100 mg) was reacted, worked up and purified analogously to W1.107. 72

Wm@?é&é? |t\|/31(:cir(r)1§ound were obtained. LC-MS rt: 1.01 ml%%/ﬂ?ﬁﬂ%%00406

8-Cyclopropyl-6-(1- ethylpropoxy) [1884]triazolo[4,3-b]pyridazin-3-ylamine
2NH ON,NN N

6-Chloro-8-cyclopropyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine (W2.010,
W1.0990 mg) was 20 reacted, worked up and purified analogously to W 1.107.

I

7,8-DicyclopropMkb; (1-ethylpropoxy)-[1,2,4]triazolo[4,3-b]pyridazin-3-ylami
N _DOY oM 2 N, N"\\ NN

6-Chlgro- 7 8-didyglopropyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine

(W2 g) was reacted, worked up and purified analogously to W

[4,3-blpyridazin-3-ylamine 1NHZ ~11 N 10 3-Pentanol (30 ml) was initially
a r ed Wt dride, (1,48 |
§—Ch1§ c—ﬁ?@#ﬁ?@ﬁ% ﬁg{;}’f % rZSS Qn:&n[]%hl%azm ylamr%)e (’?Wg 6& greldda g) was
dissoltﬁl,il}tcmglﬁ[@ﬁ,@{b]bykrmﬂazanrrﬁaglamdlnedﬁt\/&@ﬁs The8«df)edigsotwadiim mixture
was aéﬁ%%&a@%@o%?u@é%%%\ﬁéﬁogﬂ}.'ﬁd Vs AO\M%"C for 1 h. After the solvent had

been drawn off, the residue was purified using a 40 g silica gel cartridge (0-20 %
dichloromethane-ethanol gradient in 40 min). The clean product fractions were combined and
dried. 491 mg of the title compound were obtained.

LC-MS rt: 0.95 [M+H]": 234.1 (met. a)

WI1.100
N,N-Diethyl-3-amino-6-ethoxy-[1,2.4]triazolo[4,3-b|pyridazine-7-carboxamide

Q o L

O
N,N-Diethyl-3-amino-6-chloro-{ 1,2,4]triazolo[4,3-b]pyridazine-7-carboxamide (W2.019,
50 mg) was initially charged in ethanol {5 ml} and admixed with sodium ethoxide (28 mg)
while stirring. After stirring at RT for 7 h 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-MSrt: 1.00 min  [M+H]": 279.2 (met. b)

W1.101
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added dropwise within 1 h. After stirring for 1 h, the mixture was

concentrated, and the residue was admixed with water and extracted four

times with di.chloromethane. The 15 combined organic phases were dried

over magnesium sulfate, filtered and concentrated. The residue was
WO2B0RR 4 Qing an 80 g silica gel cartridge (0-10 % PCT/EF2009/000406

dichloromethane-methanol gradientt# 40 min). The clean product

ractions were combined and dried. of the title compound, were
NN TSI b it (ORIl DA P RGE B5 S0 o e
7-Ethyl-6-(1-sthylpropoxy)-[ 1,2,4]triazolo[4,3-b]pyridazin-3-ylamine
970 PCT/EP2009/000406 68 NH2 O NON N N
r 6-Chlor /el I-[ 1,2,4]triazolo[4,3 b]pyridazin-3-ylamine (W2.011, 150
acted, worked up and purified analogously to W 1.107. 103
mg of the title compound were obtained. LC-MS rt: 0.87 min [M+H]+:
2 t. b) 5W1.113 6-(1-Ethylpropoxy)-7-isopropyl-[
/1.i2,4]triazolo[4,3 -b]pyridazin-3-ylamine Y NH2 i -N~N N
6-Chloro-7-isopropyl-[1.,2,4]triazolo[4,3-b]pyridazin-3-ylamine (W2.013,
N,N-BRMD-wiasd 6 teasied and warkadiup e eRUSIY- DM i d8S w0020,
f the title compound were obtained, which was still contaminated with a
>0 m&?ﬁﬁ%awa@ml%%mw el 38005 (editipFaypRopas Tigre obtained.
LC-MB& Gycloprepyl-6-(1-ethylpropoxy)-[ 1,2,4]triagelgid; 3B pyrigezisy3-ylamine
HNH2 ONN~N N

W1.102 _
6-Ethoxy-N*7* N*7*-diethyl-[1,2,4]triazolo[4,3-bpyridazine-3,7-diamine

\] NH,

o N

e
/\N = N

6-Chloro-N*7* N*7*-diethyl-| 1,24 }triazolof4,3-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 f(_)f 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, aﬁd 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-MSrtt: 1.13 min  [M+H]": 251.2 {(met. a)

W1.105
8-Ethyl-6-(1-ethylpropoxy)-[ 1,2,4}triazolo{4,3-b]pyridazin-3-ylamine
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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
W02009/097970 PCT/EP2009/000406 69 W1.
Wozggﬁ)éﬁ?jlﬁropoxy)e,9-dihydro-?H-cycIopenta[d][ ]P](?T’{ EP2005/000406
1,2 4]triazolo[4,3-b]pyridazin-3-ylamie NHZ N 3-Pentanol (20 ml) was
initially charged undgr, argon, admixed with sodium hydride (991 mg) 5
and stirred ﬁit 50 r £ h. Subsequently,
I\YH cyclopenta[d][1,2,4]
In-3-ylamine hydrobromide (W2.017, 2.0 g),
dissolved in 3 -pentanol (20 ml) and DMF (100 ml), was slowly added
dropwise within 1 h. After stirring for 1 h, the mixture was concentrated,

and the residue was admixed with water and. extracted four time_s with _
3-Pengaenidiotnatharse imbal bophbiged @igdnicthvhsesan EhsigriBier osastium hydride

(77 m%%&?é&d’%ﬁ%ﬁ%%@;ﬂﬁﬁt%ﬁgl@@%&%%ﬁ?ﬁfﬂﬁq -s5he [Esidue was pyfied . -

using a 40 g silica gel cartridge (dichlorometiiane-methanol gradient 0-10

[1.2.49¢ripzs it IPhe dsrian’ prisauee friCtioRs. weragsofimsMeerdnd-dwatrneldgd .5 ml)

and 49&%@“19&‘1@3(@%‘)0%@ dyverertiaineda ko MR8 MindM sk &8 Ak ture was
(met. e) 15 W1. 116

left t%@@ﬂ’ﬁﬁﬁr@ﬁ@w gnireeetyHRyHr 1 glicld oreretrag st azipcgapted

three RRRENNESAh JReManAAR. @ﬂ%‘ﬁﬁ'@@%@&ﬁi@?ﬁdﬁ@gﬁk% 9%d over
admixed with sodium hydride i‘@ 6 mg) and stirred at 50C for 1 h

sodiuzy G ariiyg lisclfodssieent Toddeam s gdiof i sk, 2eduery pressure. 70
mg Op@@g{p@g@,ﬁ ineRysahiamide (W2.018, 1.88 g), dissolved in
pentanol ( nd. DMF (100 ml), was slowly added dropwise within

LC- MLSHTA)R%? %’ﬂ’r’rm@gﬁﬁ}h 368 Afiasidvas concentrated, and the residue

was admixed with water and extracted four times with dichloromethane.

The combined organic phases were dried over magnesium sulfate, filtered
W1.18Rd concentrated. The residue was purified using a 40 g silica gel
7.8-DRaikdeg (Q-Q1fboga-dichioromethans metpoonadiedtina@ min). The

clean product fractions were combined W02009/097970

PCT/EP2009/000406

NH,
0 N
= N
\N
T ———_N/

6-Chloro-7,8-diethyl-[ 1,2 4]triazolo[4,3-bipyridazin-3-ylamine (W2.014, 100 mg} was
reacted and worked up analogously to W1.071. 110 mg of the title compound were obtained.

LC-MS rt: 0.93 min [M+H]": 278.2 (met. b)

W1.107

6-(1-Ethylpropoxy)-8-isopropyl-[1,2,4]triazolo[4,3-bIpyridazin-3-ylamine
NH,

o /N\N/\QN
\ \N/
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70 and dried. 0.8 g of the title compound was obtained. LC-MS rt: 1.15
min [M+H]": 276.1 (met. a) W 1.120 5
6-Cyclopropylmethoxy-8,9-dihydro-7H-cyclopenta[d][1,2,4]triazolo[4,3-b]p
idazin-3- ylamine NHZ N/A\N N Cyclopropylmethanol (1.78 (E%
Wozﬁf’iﬁ@?y ga%rged in DMF (25 ml). Subsequently, the mixture &gg \ﬁﬁig%/{mﬁai%
with sodium hydride (541 mg) undertgon and stirred at 45C for 0.5 10 h.
Sub _?&)uentl

6-Chlgreg oro%@ﬁnﬁly L1370 G PRI 12 i A BIBEA X B L es was reacted
and wytdmine hydieproshide WV ZIOL 7] He 31ud} wasidis solyeetmpbiie {20, mlsaach{
11.25 m| e alkoxide solution were added in portions at 45C pver 9
R e et e e S U S
acetonittéovatéds; théunvd e svas dielilzaddvphriiedasingptsiioaged Bhge solution
- cartridge, dichlpromet /methanol dient of 0-20% in 60. min). 528 . .
and o S A A SO Srea R ey e
over sodbufh (mbhtd) NG AR5 d concentrated. 51 mg of the title compound were obtained.

7-Diethoxy-[1 1azolq[4,3-b]pyridazin-3-ylamine ~NH2 O NON N N
LCN%)rfgdgj i ox@%ﬂﬁggggé%ﬁ%ﬁgzine (W3.120; 50 mg) was initially
charged in a mixture of ethanol (3.5 ml) and water (0.75 ml) at RT while
W1 18%:ring. Thereatfter, cyanogen bromide (55 mg, dissolved in 0.75 ml of
““ethanol and 0.15 ml of water) was cautiously added dropwise. After
6-(1-Isthyingoferxy 1] thdimiptorey Wds2léittastnd, Svapyufiziiierdatiiers a
further 2 equivalents of cyanogen bromide, dissolved in 0.75 ml of ethanol

and 0.15 ml of water, were 25 added and the mixture was stirred further
RT for 2 h gnd then at 55C for 8 h. After cooling, the solvent was drawn
ooff ang ihe residtie was admixed with water. After it had been
09 Kp PCT/EP2009/000406 71 alkalized with saturated
p si %Pbonate solution, it was extracted four times with

6-Chloro-7,8-diisopropyl-[1,2,4}triazolo[4,3-bipyridazin-3-ylamine (W2.015, 100 mg) was
reacted, worked up and purified analogously to W1.107. 72 mg of the title compound were

obtained. LC-MS rt: 1.01 min [M+H]": 306.3 (met. b)

WI1.109

8-Cyclopropyl-6-(1-ethylpropoxy)-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine
NH,

0 /N‘N’4g
\ ’ “-'-.-..N/N

6-Chloro-8-cyclopropyl-[1,2,4]triazolo[4,3-bpyridazin-3-ylamine (W2.010, 100 mg) was
reacted, worked up and purified analogously to W1.107. 74 mg of the title compound were

obtained. LC-MS rt: 0.89 min [M+H]": 262.2 (met. b)

WI1.110



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 5 the acetonitrile

WO2RYEY T2 ced pressure, alkalized with saturated potassiumPc%Tﬁgﬁgpé)gl 000406
solution and extracted four times wiffY dichloromethane. The combined

organic phases were dried over sodium sulfate and, after the desiccant
7 D R R o R UG EEE e P 98 o AR
compound were obtained. LC-MS rt: 0.54 min [M+H] 224.2 (met. b) 10
L%Al.l% 6,8-Diethoxy-[1,2,4]triazolo[4,3-blpyridazin-3-ylamine NNZ O N~
~N ~N -"i0 NH,
© V) ethanesulfonyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine
60 niy, 15 0.24 mmol) was dissolved in ethanol (5 ml), sodium

purifiechby flash chromatography (dichloromethane:methanol). Yield: 54
mg LC-MS rt: 0.52 min [M+H]": 224.1 (met. b) 20 W1.127 6,8-Dimethoxy-[
6-Chlgrs At S PR Hasa Y Rlfnie TN Y eyRpe GV 2016, 100" mg) was
reacted; GRigrei8ymethanasylianyddedshtearolo 4, 3-binyddazin: Stdamintund were
. (W2 ; 100 0.40 mmol) was dissolved in methanol (10 ml), and
5 Ob‘al@\g{di%%‘n‘étﬁ%ﬁgé BBfution (0.75 ml, 25 4@%%&9?;5 e¥ The
mixture was heated to reflux for 3 h, then concentrated, and the
02009/097970 PCT/EP2009/000406 72 residue was dissolved in water
d a pH of 6 was established by adding aqueous hydrochloric
6-(1-Ethylpropoxy)-7-methyl-[ 1,2,4]triazolo[4,3-b]pyridazin-3-ylamine

NH,
O _N_ /<
Z N
/j/ h\/N
AN N

10 3-Pentanol (30 ml) was initially charged under argon, admixed with sodium hydride (1.48 g)

WI1.1

and stirred at 50°C for 1 h. Subsequently, 6-chloro-7-methyl-[1,2,4]triazolo[4,3-b]pyridazin-
3-ylamine (W2.005, 1.88 g), dissoived in 3-pentanol (130 ml) and DMF {60 ml), was slowly
added dropwise within 1 h. After stirring for 1 h, the mixture was concentrated, and the
residue was admixed with water and extracted four times with dichloromethane. The

15 combined organic phases were dried over magnesium sulfate, filtered and concentrated. The
residue was purified using an 80 g silica gel cartridge (0-10 % dichloromethane-methanol
gradient in 40 min). The clean product fractions were combined and dried. 1.25 g of the title

compound were obtained. LC-MS rt: 2.60 min [M+H]": 236.1 (met. e)

20 WIL.112
7-Ethyl-6-(1-ethylpropoxy)-[1,2.4]triazolo[4,3-b]pyridazin-3-ylamine



acid. The mixture was extracted with EA and the combined organic
phases were dried and concentrated. The remaining residue was purified
by flash chromatography (dichloromethane:MeOH). Yield: 30 mg 5
-MS.rt: 0.14 min [M+H]+: 196.1 (met. b) W1.128
W02(g)%h{‘}'i‘("j-%-isopropoxy-[1,2,4]triazo|o[4,3-b]pyridazin-3-ylamli)|ﬁ:e:r RRR§2(Qo0406
N 0 10 6,8-Diethoxy-[1,2,4]triazolo[4{B-b]pyridazin-3-ylamine (W 1.1.26;
80 mg, 0.358 mmoRI as dissolved in isopropanol (10 ml), and sodium
isopr§poxiq€ (297 mgy¥was added. The mixture was heated to 85 C for 1
nt the residue was dissolved in water and a pH of 6
was estdblishe by}ﬁblding agueous hydrochloric acid. The mixture was
xtracteéd withi ethif¥ acetate and the combined organic phases were dried
and concentrated. The remaining residue 15 was purified by flash
chromatography (dichloromethane:MeOH). Yield: 58 mg. LC-MS rt: 0.58
6-Chlonin T} | 1238 [2r(ameio [B) 3 Wbk BhuGiVie thamesu l{Bn3/07 |8-difethg)l-fvas reacted,
2. 4]triazolal4,3- ridazin-3¢ ine, O,NHZ ©°S NON'N N 2 L
worke B T s it R Do were abtanea
LC-Msydrobtdmide (W2-B08;230C ginahd)sodium sulfinate (916 mg) were
5 dissolved in DMF (6 ml) and stirred in a microwave at 150C for 45 min.
After the solvent had been drawn off, the residue was W02009/097970
WI1.1BCT/EP2009/000406 73 purified using silica gel (40 g cartridge,

o S S AR 0 e

THe following was prepared analogously:
NH,

O N
= TN

s
S \N

6-Chloro-7-1sopropyl-[ 1,2 4]triazolo[4,3-blpyridazin-3-ylamine (W2.013, 100 mg) was
10 reacted and worked up analogously to W1.071. 132 mg of the title compound were obtained,
which was still contaminated with a little DME.

LC-MStt: 0.90 min  [M+H]": 264.2 (met. b)

W1i.114
15 7-Cyclopropyl-6-(1-ethylpropoxy)-[1,2.4]triazolo{4,3-b]pyridazin-3-ylamine

H) -
O

/N‘N N
"--../N
\ N

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)

20
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Number LC-MS rt [M+H]l Comment: 0 NHZ W2.002; 5.1 g; sulfinate O N
175.1(met. W 1.131 N 0.20 min (4.9 g); 7 h at 100C; N b) product: 6.3 g
W1.135 3-Amino-7,8-dimethyl-[
olo[4,3-b]pyridazine-6-carbonitrile N NH 42 N, N N
Wmé}%ﬁ‘éﬁ sulfonyl -7.8-dimethyl-[ 1,2 4]triazolo[4,3-b]pyridadi FFE”%?‘H‘?%“"““%
(W 1.130; 1.0 g) was dissolved in DfNﬂF (30 ml) and admixed with
W11 tassium cyanide (405 mg). After stirring at 100C for 1 h, the mixture
" Was dried. The residue was stirred in EA and chromatographed using a
6-(1-Esheipsibcayge, salinpdrovitil el bpaciiphis IcDAGatralefl Bybplatdazin-3-ylamine
evaporation. 15 56Q,mg of the title compound were obtained. LC-MS it
0.27 gin [I\4L|+H]+ 8921 (met. b) The following was prepared analogously:
MbertC-MB H]l Comment: rt N NH2 W 1.131: 6.3 g; KCN (2.7 g);
175.1 ( W ~136r\ N 0.20 min 7 hat 100C; product: b) 870 mg
WO020¢ 970 %T/EP2009/000406 74 W1.140

3-Pentanol (20 ml) was initially charged under argon, admixed with sodium hydride (991 mg)
and stirred at 50°C for 1 h. Subsequently, 6-chloro-8,9-dihydro-7H-~cyclopentald][1,2,4]-
triazolo[4,3-b]pyridazin-3-ylamine hydrobromide (W2.017, 2.0 g), dissolved in 3-pentanol
(20 ml) and DMF (100 mt), was slowly added dropwise within 1 h. After stirring for 1 h, the
mixture was concentrated, and the residue was admixed with water and extracted four times
with dichloromethane. The combined organic phases were dried over magnes.ium sulfate,
filtered and concentrated. The residue was purified using a 40 g silica gel cartridge
{(dichloromethane-methanol gradient 0-10 % in 50 min). The clean product fractions were
combined and dried. 1.04 g of the title compound were obtained.

LC-MS rt: 2.82 min [M+H]": 262.1 (met. e}

Wi1.116

6-(1-Ethylpropoxy)-7,8,9,10-tetrahydro-[ 1,2,4Jtriazolo{ 3,4-a]phthalazin-3-ylamine
NH,

o) N\/<

" N AN\

/j/ \ \/N
N

3-Pentanol (20 ml} was initially charged under argon, admixed with sodiam hydride (946 mg)
and stirred at 50°C for 1 h. Subsequently, 6-chloro-7,8,9,10-tetrahydro-[1,2,4]triazolo[3,4-2a]-
phthalazin-3-ylamine hydrobromide (W2.018, 1.88 g), dissolved in 3-pentanol (20 ml) and
DMF (100 ml), was slowly added dropwise within 1 h. After stirring for 1 h, the mixture was
concentrated, and the residue was admixed with water and extracted four times with
dichloromethane. The combined organic phases were dried over magnesium sulfate, filtered
and concentrated. The residue was purified using a 40 g silica gel cartridge (0-10 %

dichloromethane-methanol gradient in 50 min). The clean product fractions were combined
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3-Amino-7,8-dimethyl-[1,2,4]triazolo[4,3-b]pyridazine-6-carboxylic acid
hydrochloride 0 CIH ~NHZ HO NON'\~ N N
3-Amino-7,8-dimethyl-[1,2,4]triazolo[4,3-b]pyridazine-6-carbonitrile (W
5 mg) was 5 admixed with concentrated hydrochlaric acid 520
Wmﬁ‘ﬂjg%gﬁ%g% pt at reflux for 5 h. Subsequently, the hydrochlor'rgcolyg 9/600406
drawn off, and the residue was takeri@p with water and freeze-dried. 790
mq of the tjtle compound were obtained, which was of sufficient purity for
and oftd FL e CO TR A0S AL 180.1 (met. ) 10/ The
LC-MBltowing was piepdiéd analogouslys LC-MS Number [M+H] Comment: rt
0 CIH NH2 N W1.136: 860 mg; HCl HO ~N 194.1 (met. W 1.41 N 0.11
min (30 ml); 2 It RF; product: b) 1.7 g W 1.145 Methyl
W1.133amino-7,8-dimethyl-[ 1,2,4]triazolo[4,3-b]pyridazine-6-carboxylate
drochlori?le 0] IH O.J,=N' 15 3-Amino-7,8-dime gylé .
ey T s RSN i GRS teb o
ylami@#80 mg) was dissolved in methanol (40 ml) and thionyl chloride (1.9 ml)
was slowly added dggpwise, and then the mixture was stirred at 65C.

%g 5 h, the mix ré was dried and the residue was purified using silica
ger(24 gcartridge, jchloromethane/methanol W02009/097970

Cyclopropylmethanol (1.78 ml) was initially charged in DMF (25 ml). Subsequently, the
mixture was admixed with sodium hydride (541 mg) under argon and stirred at 45°C for 0.5
h. Subsequently, 6-chloro-8,9-dihydro-7H-cyclopenta[d][1,2,4]triazolo[4,3-b]pyridazin-3-
ylamine hydrobromide (W2.017, 1.31 g) was dissolved in DMF (20 mi) and 11.25 mi of the
alkoxide solution were added in portions at 45°C over 90 min. Then the mixture was stirred
at 45°C for another hour. After adding a little water, the mixture was dried and purified using
silica gel (80 g cartridge, dichloromethane/methanol gradient of 0-20% in 60 min). 528 mg of
the title compound were obtained. LC-MS rt; 0.63 min IM+H]": 246.1 (met. b)

W1.125
6,7-Diethoxy-[1,2.4]triazolo[4,3-b]pyridazin-3-ylamine
NH

2

\/O /N\N /.\<

/\OI;/L*N/N
(5,6-Diethoxy-pyridazin-3-yhhydrazine (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 ml of ethanol and 0.15 ml of water) was cautiously added dropwise.
After stirring for 7 h, the mixture was left to stand overnight. Thereafter, a further 2
equivalents of cyanogen bromide, dissolved in 0.75 ml of ethanol and 0.15 ml of water, were

added and the mixture was stirred further at RT for 2 h and then at 55°C for 8 h. After

cooling, the solvent was drawn off and the residue was admixed with water. Afier it had been
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LC-MS rt: 0.37 min [M+H]+: 222.1 (met. b) The following was prepared
analogously: Number LC-MS [M+H]+ Comment: rt 0 NH2 CIH N~
W1.141: 600 mg; thionyl 0 - N4 208.1 (met. W1.146 N /N 0.20 min b)

| i .53 ml); 1.5 h 65C; product: 429 mg 5 W 1.150
Wozfﬁﬂ?}@%‘f_ Amine-8-methyl- PCT/EP2009/000406

1 2,4]triazolo[4,3-b]pyridazine-6-carBdxamide O N H Z NON'\N N'j Methyl

eali mJtrEo -8-m tgyl 1,2 4 trla oIo%4 3 ]]P ridazine- 6 Iate QN
axa ‘Zf AR w“'as RN A ‘(y nl W%So?e Ry Wit

chchloadﬂnﬂemhai rojpvdsenbiithd dinpethypdminex2Odmal avibt L:m)d' hkﬁ)sarfdtstlrr@chﬁer the
. _at 0C. After ur valents of dimethy, mlne olutlon we.
des1cc§81glé beant g%ff)c({tuﬁg avré% sUtlrrgr T (ti%(? RLESAURE Al TedNSi N ES pumee ed by

meanvEpntg bt dwotidr S @ottivale Fh’&sa@ﬂm;aﬂit}ﬂanﬁnetmimmer&bmhﬂbdreed of
mi ture as,stirred at r8 h. Aft r stan

the acetomttm?% Cr.1C ?udtHI'GSEUEI’-% ‘cﬁ%cilfor 3 t%thae uratﬁ_lﬁo assmm Y%onate solution

Vernig agaln a equwa imethyfamine solution wére
and eﬂd@&ﬂdﬂdM@ﬂsth&tmvhierwastBMBeﬂm doﬁﬁ)ﬁnad @ galtkoplaves fweﬁ(ﬁrzed

e tl ixture was concentr ted a % sm SI|
over Soef”&l g%é%tn geX s %}Iorgrgﬁ(é aneal%l anoeéer% |e’n Lf(‘#o in
pressurdn}632gmdjtbé e udmp@mp@md sherenabtained. LC-MS rt: 0.13 min

LC- Mﬁ/lﬁtzgih 221 1 ](H 2b -Ethyl-3-amino-8-methyl-[

tiazo 0[4 A7 hived 18 carboxamide W02009/097970
PCT/EP2009/000406 76 O NHZ J/\N N

WI1.126
6,8-Diethoxy-[1,2,4]triazolo{4,3-b]pyridazin-3-ylamine
NH,
~.-© /N\N N N
=
T 0
6-Chloro-8-methanesulfonyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine (W2.126; 60 mg,
0.24 mmol) was dissolved in ethanol (5 ml), sodium ethoxide (500 pl, 21 % in ethanol) was
added and the mixture was heated to 50°C for 5 h. The mixture was concentrated and the

residue was purified by flash chromatography (dichloromethane:methanol). Yield: 54 mg
LC-MSrt: 0.52 min  [M+H]™: 224.1 (met. b)

W1.127
6,8-Dimethoxy-[ 1,2,4]triazolo[4,3-b]pyridazin-3-ylamine

6-Chloro-8-methanesulfonyl-{ 1,2.4]triazolo[4,3-b]pyridazin-3-ylamine (W2.126; 100 mg,
0.40 mmol) was dissolved in methanol (10 ml), and sodium methoxide solution (0.75 ml,

4.04 mmol) was added. The mixture was heated to reflux for 3 h, then concentrated, and the
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~ 3 -Amino- 8-methyl-[ 1,2,4]triazolo[4,3-b]pyridazine-6-carboxylic acid
hydrochloride (W 1.141; 300 mg) was dissolved in DMF (6 ml) and
admixed with O-[(ethoxycarbonyl)-

yleneamino]-N,N,N',N'-tetramethyluronium tetraflugorohorate
WO?‘%%%%%Q 9 mg) 5 and diethylamine (573 mg). After 2 h, thd BMEF£$49/000406

drawn off and the residue was purifiéd using silica gel (24 g cartridge,
dichlor me ne/ methan t of 0-20% i ),. The product
resid S U W A A PGB AALtE T CAEL 1 PONIBe@ eRigap crochioric
acid. ﬁl&thybammWasthetmmw‘thﬁﬁchfﬂrﬂ&t@gfﬂphﬁd oisingapshet ealtedfied and
r ethane/ methapol 95:5 title com nd were
conee e A 8 CEN S B P CH AP M 1t
(dlcmﬁmﬁwthuar[NMbK]}H)ZZerldrﬁetmlg) W1.154 N-Ethyl-3 -amino-7,8-dimethyl-|
2 4 zoIo[ r rboxamide O NH2 N, -NN 15 Methyl
Lo B T SR o oz

amino- 4,3-b]pyridazine-6-carboxylate
hydrochloride (WI. 145; 200 mg) was dissolved in methanol, cooled to
W1 19? slowly admixed dropwise with ethylamine (1.81 ml; 2 M in THF) and
""Stirred at OC for 6 h. Then a further equivalent of ethylamine was added

6-Ethaxyg thisaprispare Wh3 1efttor stajdcBaih Jriricuentileviveekend. 20
Subsequgntly, the mixture was concentrated and purified using silica gel

(24 g cartridge, dichloromethanefinethanol gradient of 0-20% in 60 min).
149 ftipe title compound were obtained. LC-MS rt: 0.21 min [M+H]"

33571 (met) 25 The following were prepared analogously:

— /W0 1097970 PC /EP2009/000406 77 Number LC-MS [M+H]
Cjzr%\?nﬁe"gtrt 0 NH2 N W 1.145: 200 mg; N ,Nv 221.1 (met. W1.155H N
O.58mjr{methylamine (2 M in THF);

6,8-Diethoxy-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine (W1.126; 80 mg, 0.358 mmol) was
dissolved n 1sopropanol (10 ml), and sodium isopropoxide (297 mg) was added. The mixture
was heated to 85°C for 1 h and concentrated, the residue was dissolved in water and a pH of 6
was established by adding aqueous hydrochloric acid. The mixture was extracted with ethyl
acetate and the cdmbined organic phases were dried and concentrated. The remaining residue
was purified by flash chromatography (dichloromethane:MeOH). Yield: 58 mg.

LC-MSrt: 0.58 min  [M+H]": 238.2 (met. b)

W1.130
6-Methanesulfonyi-7,8-dimethyl-[1,2,4]triazolo{4,3-b |pyridazin-3-ylamine

6-Chloro-7,8-dimethyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine hydrobromide (W2.006;
1.0 g) and sodium sulfinate (916 mg) were dissolved in DMF (6 ml) and stirred in a

microwave at 150°C for 45 min. After the solvent had been drawn off, the residue was
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c) product: 113 mg 0 NH2 N, W 1 146: 210 mg; ethylamine '---N N 221.1
(met. W1.156 H~N N 0.28 min (4.7 eq.; 2 M in THF); b) product: 164 mg
O NH2 N -lyN N 1 W1.146:225 mg; W1.157 H N 207.1 (met. ~ 0.16 min b)

t ine (4.7 eq.; 2 M in THE); product: 113 mg W 1.165
WOZ@%@?&,MW othyl PCT/EP2009/000406

1,2,4]triazolo[4,3-b]pyridazin-3-yl)(2,232-trifluoroethyl)amine HNF NN F

~FEN5 . . . . .
purificg. e 8L B et P A o BISTAT By SR M5 i PE
60 mihyl)adihe of\f2.4560 330 rng) was isitiathecharged in ethanol (25 ml) and

admi with sodjum .e id g). The reaction mixture was stirred
LC-MZ%dg]O@ ord'h, Efé%%rt%?ﬁo@?&%ﬁob?thoxide (10 mg) was added and. the

mixture was stirred further at 50C for 3 h. After standing overnight, the
The f0HXure was %d”;%%?m‘éﬂfh water and dried. The residue was taken up 10

in EA 2nd WasHed three Tmes with water. The EA phase was dried over
sodium sulfate, filtered and concentrated. 340 mg of the title compound

ere obtained. CC-MSTr 0.8 min_ [MFH]T290.2 (&t b)
Num{g2h00/097070 PCT/ER2000d00408: 18 e Mloving
analogg_g%fy: Number LEHAS| [M+H]' Comment: rt N
. /N\ W2.002; 5.1 g; sulfinate
o N7\ . 175.1(met.
W1.131 P N (.20 min b) (4.9 g); 7 h at 100°C;
N product: 6.3 g
WI1.135
3-Amino-7,8-dimethyl-[1,2,4]triazolo[4,3-b]pyridazine-6-carbonitrile
NH
N N /< i
NT N
S N
N

6-Methanesulfonyl-7,8-dimethyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine (W1.130; 1.0 g)
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 a short silica gel column with EA. Fractions concentrated by rotary evaporation.

560 mg of the title compound were obtained.

LC-MSrt: 0.27 min  [M+H]": 189.1 (met. b)

The following was prepared analogously:

LC-MS +
Number " [M+H7} Comment:
" & W1.131: 6.3 g KON (2.7
N\ . : - ; . ;
7 N’\<N | 175.1 (met. g RN G
W1.136 =y 0.20 min by 7 hat 100°C; product:
870 mg



N'N4 248.2 W2.166; 690 mg; product: W 1.166 N 0.75 min (met. b) 508
mg N W1.167 ~o N4N 0.73 min 236.2 W2.167; 500 mg; product: -N (met.
b) 380 mg N~ ~o0 N 250.2 W2.168; 78 mg; product: W1.168 0.78 min N

et. mg N N -,-,0 f"N-A 222.2 W2.169; 50 mg; product; W 1.169 N
wozéﬁlyibg%)g% (met. b) 27 mg HN N W1.170 N 0.49 min 208.2 Wl ¢ 0800406
mg; product: N (met. b) 70 mg WI.17%
(8—(1-Ethy|propoxy)-7,8-dimethyl-[1,2,4]triazo|o[4,3-b]pyridazin-3-yl]methyl

Wil amine HN N-NN O N 5 3-Pentanol (1.2 ml) was initially charged at RT

3-Amwidh7stiding:t IV €reafi¢ sadifdihyhhydela tive ragavbas dideddidecchdding:

with i

fter stirring at 55C for 3 h, (6-chloro-7,8- _
Hazolo[4,3-b]pyridazin-3-yl)methylamine (W2.169; 50 mg),

W02000/097970 PCT/EP2009/000406

3~-Amino-7,8-dimethyl-[1,2,4]triazolo[4,3-b]pyridazine-6-carbonitrile (W1.135; 600 mg) was

5  admixed with concentrated hydrochloric acid (20 ml) and kept at reflux for 5 h.
Subsequently, the hydrochloric acid was drawn off, and the residue was taken up with water
and freeze-dried. 790 mg of the title compound were obtained, which was of sufficient purity
for the next reaction.

LC-MS1t: 0.19 min  [M+H]": 189.1 (met. ¢)

10
The following was prepared analogously:
LC-MS ot
Number ” [M+H)] Comment:
o CIH NH
N : W1.136: 860 mg; HCl
HO = \N/\< , 194.1 (met. 7
Wi.41 N 1011 min (30 ml); 2 h RF; product:
. X N b)
1.7¢g
W1.145
Methyl 3-amino-7,8-dimethyl-[1,2,4]triazolo[4,3-blpyridazine-6-carboxylate hydrochloride
o) NHCIH
N~
™o ZINTY
Sy "-.-_N/
15

3-Amino-7,8-dimethyl-[1,2.4]triazolo[4,3-b]pyridazine-6-carboxylic acid hydrochloride
{W1.140; 780 mg) was dissolved in methanol (40 ml) and thionyl chloride (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



10

15

20

79 over magnesium sulfate and, after the desiccant had been filtered off,
dried under reduced pressure. 44 mg of the title compound were
obtained. LC-MS it: 0.86 min [M+H]": 264.2 (met. b) 5 The following was
r nalogously: Number LC-MS it [M+H]+ Comment: %é%}%
Wm%%%i’g‘%%.sz min 250.2 W2.170: 105 mg; product: N' (met b} Bof /000406
The following were prepared analogdfisly to Wi.130: Number LC-MS it

1 W2.170: 773 roduct: W1.189 N N
e el b L oo 1o N Kol B aglos o
LC-M;SrﬂdOCi? M. 19DINHD 432210 (dhémbj. b) 4.84 g enNS %N 270.1
W2.191: 7.89 g; product: W1.1911 IN 0.51 min "N (met. b) 5.38g OH
N SYN,N-Q 296.1 W2.192: 9.44 g; product: W1.192 )N IN 0.60 min (met.

The fdi)dbviizgvihprtphowdngaiveregsepared analogously to W1.135: Number

EC-MS-H{M+H}+Comment—H-N-—N-N-——3189-1-W-1-189:-5:00-g:product:
LC-MS .
Number » [M+H] Comment:
o] NACH .
W1.141: 600 mg; thionyl
oA 1 208.1 (met. _ & HHony
W1.146 “ .\N,N 0.20 min b) chloride (1.53 ml); 1.5 h
65°C; product: 429 mg

W1.150
N-Methyl-3-amino-8-methyl-[1,2,4]triazolo[4,3-b]pyridazine-6-carboxamide
* NH,
N /N“‘N/\<N
| e ‘-—-_N/

Methyl 3-amino-8-methyl-[1,2,4]triazolo{4,3-b]pyridazine-6-carboxylate (W1.146; 210 mg)
was dissolved in methanol (4 ml), cooled to 0°C, slowly admixed dropwise with
dimethylamine (2.02 mk; 2 M in THF) and stirred at 0°C. After 3 h, a further 5 equivalents of
dimethylamine solution were added and the mixture was stirred at 40°C for 4 h. After
standing overnight, another 5 equivalents of dimethylamine solution were added and the
mixture was stirred at 40°C for a further 8 h. After standing overnight again, a further 5
equivalents of dimethylamine solution were added and then the mixture was stirred at 100°C
in a microwave for 30 min. Subsequently, the mixture was concentrated and purified using
silica gel (24 g cartridge, dichloromethane/methanol gradient of 0-20% in 60 min). 92 mg of
the title compound were obtained.

LC-MS rt: 0.13 min [M+H]": 221.1 (met. b)

W1.152
N-Ethyl-3-amino-8-methyl-[ 1,2,4 {triazolo[4,3-blpyridazine-6-carboxamide
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W 1.199 N N 0.24 min (met. b) 1.74 g W02009/097970

PCT/EP2009/000406 80 H N'203.1 W1.190: 4.83 g; product: W1.200 ~

N 0.39 min (met. b) 3.50 g HJ N N~ 217.1 W1.191: 5.37 g; product:
0.50 min (met. b) 3.18g HN N~ W1.202 N 0.6 éﬂ

Wog%’é{%@) %% 4 g; product: N (met. b) 3.84 g The following weré)rgt@ﬁ% WOOM%

analogously to W 1.140: Number LCHMS rt M+H]' Comment: 0 HCI H

W1. ?6)9 HO ~~N QN 0.10 min 208.1 W 1.199: 1.73 g; product: (met. b)

277G HCIH N' HYMeW1.210 N' A\ N 0.23 min 222.1 W 1.200: 3.50 g;

7 pkgduck '\fﬁt 5.27 g CHCIH- N W1.211 HO N N 0.47 min 236.1 W
}01 3 7g podu;it! N (met. c) 4.68 g C HCI H

3-Amino-8-methyl-[ 1,2,4]triazolo[4,3-b]pyridazine-6-carboxylic acid hydrochloride
(W1.141; 300 mg) was dissolved in DMF (6 ml) and admixed with O-[(ethoxycarbonyl)-
cyanomethyleneamino]-N,N,N’,N’-tetramethyluronium tetrafluoroborate (TOTU; 429 mg)
and diethylamine (573 mg). After 2 h, the DMF was drawn off and the residue was purified
using silica gel (24 g cartridge, dichloromethane/ methanol gradient of 0-20% in 60 min). The
product was taken up with water and freeze-dried. In order to remove residual diethylamine,
the mixture was chromatographed using a short column (dichloromethane/ methanol 95:5).
112 mg of the title compound were obtained, which was still contaminated with
diethylamine.

LC-MS rt: 0.40 min [M+H7": 249.1 (met. b)

WI1.154

N-Ethyl-3-amino-7,8-dimethyl-[ 1,2, 4]triazolo[4,3-b]pyridazine-6-carboxamide
O

NH,
N /<

~ N =~ N \N
—

H

Methyl 3-amino-7,8-dimethyi-[1,2,4]triazolo[4,3-blpyridazine-6-carboxylate hydrochloride
(W1.145; 200 mg) was dissolved in methanol, cooled to 0°C, slowly admixed dropwise with
ethylamine (1.81 ml; 2 M in THF) and stirred at 0°C for 6 h. Then a further equivalent of
ethylamine was added and the mixture was left to stand at RT over the weekend.
Subsequently, the mixture was concentrated and purified using silica gel (24 g cartridge,
dichloromethane/methanol gradient of 0-20% in 60 min). 149 mg of the title compound were
obtained.

LC-MSrt: 0.21 min  [M+H]": 235.1 (met. b)

The following were prepared analogously:



N 262.1 W 1.202: 3.83 g; product: W1.212 Ho J N N 0.17 min N (met. b)
5.47 g W02009/097970 PCT/EP2009/000406 81 The following were
prepared analogously to W 1.145: Number LC-MS rt [M+H]+ Comment:

worf

p N222.1 W1.210: 2.77 g; product: W1.219 N O%?my}
?’37%5@56 g OHCIH p N'N N 236.1 W1.210: 4.98 g; product: IO%%&M%

N 0.41 min 1N (met. b) 4.11g C HCT'H N\ W1.221 0 NN 0.50 min 250.1

W1:2114.67 g, productTN(metb)4:06gWt2
NumD&Ethyl-7,8-dimethyl-3-met aMnd-[1 %ﬁjmazofc))[&&b]py@g%%il@gfﬁ-carb
oxamide O HN ~N ry ! N'\WNrtN 5 Me& yl '
7,8-¢ mino-[1,2,4]tfiazolo[4,3-b]pyridazine-6-carboxylate
hydr B g) was djs g&) V? |n m=Wénkﬂ5(3"U3ﬁﬂl)1gcooled to
W1.16G, niseswith ethylamifie 11 Al Mel o T D apgy;
stirre ) four further quD\/aIents et Iatmfg§ were added
and the mixture' was left to stand at RT over 10 th k
Subseﬂtﬁan , tf;ﬁ rTZ@ture was congentrated. ang er fllﬁg 3?'(5‘%&!"& amme
(40 g N TN ] 22101 (met.
W1.156 A \,N,N 0.28 min b) (4.7 eq.; 2 M in THF);
product: 164 mg
Q NH,
~ N. W1.146: 225 mg;
N = NN , 207.1 (met. . .
W1.157 H “ \N/N 0.16 min b) methylamine (4.7 eq.; 2 M in
THF); product: 113 mg
WI1.165

(6-Ethoxy-7.8-dimethyl-[1,2,4]triazolo[4,3-b]pyridazin-3-y1)(2,2,2-trifluoroethyl)amine

N
o N ’»<F
Sy “--..NzN

(6-Chloro-7,8-dimethyl-[ 1.2,4]triazolo[4,3-b]pyridazin-3-y1)(2,2, 2-trifluoroethyl }Jamine
(W2.150; 330 mg) was initially charged in ethanol (25 ml} and admixed with sodium
ethoxide (90 mg). The reaction mixture was stirred at 50°C for 4 h, then further sodium
ethoxide (10 mg) was added and the mixture was stirred further at 50°C for 3 h. After
standing overnight, the mixture was admixed with water and dried. The residue was taken up
in FA and washed three times with water. The EA phase was dried over sodium sulfate,

filtered and concentrated. 340 mg of the title compound were obtained. LC-MS rt: 0.82 min
[M-+H]": 290.2 (met. b)
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cartridge, dichloromethane/methanol gradient of 0-20% in 60 min). 1.12 g

of the title compound were obtained. LC-MS rt: 0.81 min [M+H]+: 249.1

(met. b) W02009/097970 PCT/EP2009/000406 82 The following were

: I nalogously: Number LC-MS [M+H]+ Comment: r. %J\{g
WOZ?@%%’%%?mg; N N 235.1 (met. dimethylamine (5+2 eq.; V\ﬁ 80p4000406

mire N b) 2 M in THF); product: 5428 N - 235.1 (met. f W1.219; 850 mg;

The i‘pol}lk; %'o W1.252 H% 0.31% gninlethylamine (4.7 eq.; 2Min N b) THF);
pro‘gué:%B %(3335 L3189 850 mg; N N'N221.1 (met. methylamine

(4.7+2 eq.; Wi.253 N N 0.18;mpin Nrb) 2 M in THE); product: 530 m o N-
Numb¥d..220; 800 mg; H N N~ min 235.1 (m¢kmigthylamine (4. T3éhenent:
WA.254-NN.Q.68 b) 2 Min THF)tEtprnmmf' 629 mp-H-NJW1.221;800 mg;

ot

- 'N1263.1 (met. WthdszEﬂH YYY'" ~N 0.86 min b) ethylamine (4.7+4 eq_;
2 M NNp-? /”\R{DQUCt3 732 mg 0 HJ Wik@21; 800/ Mpk6; 690 mg; product:
N

W1.166 0.75 min _
AN (met. b) | 508 mg
H
O N N/< 236.2 W2.167; 500 duct
e AN ) . . ; mg; product:
W1.167 N/\(N 0.73 min &P
Ny (met. b) | 380 mg
<
250.2 W2.168; 78 mg; product:
WIL168 | O AMyA 0.78 min &P
P (met. b) | 57mg
m
N/
~Y /N\N/& . 2222 | W2.169; 50 mg; product:
W1.169 N 0.71 min
SN {met. b) | 27 mg
H——'—"
.
\/ ~
2082 | W2.170; 105 mg; product:
W1.170 TN 1 0.49 min & procu
Xy (met. b) | 70 mg

WI1.175

[6-(1-Ethylpropoxy)-7,8-dimethyl-[ 1,2 ,4]triazolo[4,3-b]pyridazin-3-ylJmethylamine
-

H N
N—NAPI
o d === N

3-Pentanol (1.2 ml} was initially charged at RT with stirring. Thereafter, sodium hydride

(77 mg) was added while cooling with ice. After stirring at 55°C for 3 h, (6-chloro-7,8-
dimethyl-[1,2,4]triazolo[4,3-b]pyridazin-3-y)methylamine (W2.169; 50 mg), dissolved in
3-pentanol (I ml} and DMF (2 ml)}, was added dropwise. After stirring for 2 h, the reaction
mixture was left to stand at RT overnight, admixed with water and dichloromethane and then

extracted three times more with dichloromethane. The combined organic phases were dried



W1.256 N, N 249.1 (met. methylamine (4.7+2 eq.; H~N 0.79 min N b) 2
M in THF); product: 612 mg W 1.265 was prepared analogously to W
1 150: Number LC-MS rt [M+H]+ Comment: N- W1.220; 800 mg; N It];N

_ 49 %lmethylamlne (5+5+5 eq., W 1.265 N 0.16 min (met, %_7
WOZW uct: 330 mg 5 The following was prepared analoggl}g %IXIQ& 000406
W1. 152 W02009/097970 PCT/EP2089/000406 83 Number LC-MS rt

Com ent 1.209; 860 iethylamin 1 W1.270
over TR M6 PIE S 57 FOBLENS (MELCLf Dm0 (g reated
pressdrest@rﬂgwﬁglamidlemmnahmmmzd W2.001

Ch 2 4 lo[ Ipyrid |n -3-ylamine hydrobromide NH2 ClI
LC- M% hoi%#é‘} '5l ?é%%r%xnd in-6-yl)hydrazine (5 g) was dissolved
in a mixture of EtOH (90 ml) and water (36 ml) at RT while stirring.

The fol C()ar(-:-after 5 I\él C &al%(jn broTlde solution (13 mlin acetonitrile) was
cauti OL%‘[V dey ropW|s§ Aer stirring for 4.5 h, the mixture was left to

NumBtgnd overnight and, the next gaysduyyt eﬁ@ #_Iljay anogen bremide salution

(3mim10 acewnltnle),wm added while stirming. After a further 4-hof

stirring eﬁ? e formed We}s.filt regﬁfzwith\%.cfiﬂﬂ %@Iﬂgfﬂ&o@&t;

WI. 6f1h tit| | @Btamed.
g el CORpaga were {met.b) 60mg

The following were prepared analogously to W1.130:

Number LC-MSrt | [M+HT Comment:
0 N
O\\ i N
-8 /N\N/\< . 242.1 | W2.170: 7.73 g; product:
W1.189 N 0.24 min
=N (met.b) | 6.22¢
3 /}) ﬁ’ﬂ
SN A 12560 | W2.169.08 g product:
W1.190 N 0.43 min
= N (met.b) | 4.84 ¢
H
NG/ NN
P Y , 270.1 | W2.191: 7.89 g; product:
W1.191 o e N 0.51 min
N (met.b) | 538¢
. /5
/< 296.1 | W2.192: 9.44 g; product:
W1.192 b 0.60 min & Pogie
(met.b) | 545¢

The following were prepared analogously to W1.135:

Number LC-MStt | [M+HT Comument:
SN T
= “N/\< , 189.1 | WI.189: 5.00 g; product:
WI1.199 N 0.24 min
XN {met.b)  1.74¢g




The mother liquor was admixed with MtB ether and the precipitate formed
was filtered off with suction and dried, so as to obtain a further 1.5 g of
the title compound. LC-MS it: 0.24 nil [M+H]": 170.1 (met. a) 15 W2.001a
- -[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine NH2 CI ml ~R
WO2@-g{):JI"%"P.S?%,2,4]triazo|o[4,3-b]pyridazin-S-yIamine hydrobro ﬁfe[%y . i{’;09406
1.1 g) was taken 20 up with a large &mount of water and alkalized with

was filtered off with suction and dried (388 mg). Repeated extraction of
the motherligliogwith dichloromethane, diying of the qambined.organic::
W1.28hases WO Q09/097870 PC/EPR009 O§O40§ A over sodium sulfate,
filtration afid cohcentration|afforded a fu F}SF % r%‘g/ogproduct in total.
LC-MS rt: 0.24 mm [M+H]+: 170.1 (met. a) W2.002 5 6-Chloro-8-methyl-[
1,2,4]triazo|o[4,3-b]Hyri azin-3-ylamine hydrobro%vide NH2 CIN HBr N1

~ (6:CRjQro-4-methypyridazin-3-yl)hydrazine (W3.002; 4.6 g) were initially
H+330 mi) andyyater (70 Ay whi ekl at’R s product:
el bromidein a mixturaeoftftOH1E 0 nil) and water
(30 nil) was slowly Ndded dropwise at RT. After stirring at RT 10 for 6 h,
the mixture was left to stand overnight. Then the mixture was-dried-and-.....
the residue was purified using silica gel (40 g cattridge, DCM/methanol
it Q%in). 7.3 g.of theztilel coniiauIi wietd ghpained::
WILILE Ms 1t i [M+H]+: 164 Ftinet, )15 W2,60
6-Chloro-8-methyl-[ 1,2,4]ttiazolo[4,3-b]pyridazin+3-ylamine trifluoroacetic
acia salt

The following were prepared analogously to W1.140:

Number LC-MSrt | [M+H]" Comment:
0 HCI “'_‘
N /< i
~ 208.1 | W1.199: 1.73 g product:
wi209 | O TN 0.10 min &P
=y (met. b) | 2.77 ¢
o HCI H/
N /<
2 222.1 | W1.200: 3.50 g; product:
w1210 | M NG| 023 min &P
=N (met.c) | 5.27¢
HCI 4
8] N/\\
N 236.1 | W1.201: 3.17 g; product:
wi2il | P T N/g@ 0.47 min & proct
SN (met. ¢) | 4.68 g
o PO f
LN
~ 262.1 | W1.202: 3.83 ¢g; product:
W1.212 0" Nﬁ;\? 0.17 min - SP
MN (met.b) | 5.47 ¢
]




NH2 CI NON N 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 20 bromide
dissolved in 7 ml of EtOH and 1.5 ml of water) was _cautious

m |
Wozémaﬁ@pwise. After stirring for 2 h, the mixture was left toPgél;{ngXQ/ 000406

overnight. Thereafter, the mixture W&k stirred at RT for a further 4 h and

then at 50C for 2 h. After,cooling overnight, the solvent was drawn off and
The G WA PP RS OF b ebirathve HPLC (et A, The

Numﬁé?m product fractions Weref@m&gﬁ&d f[[ﬁ%j’* th? aC_ethE‘é)E%%é{RFj?r

ed 25 prgggure_and-freeze=dried: 1156 mg of the titte compound-were

obta PCT/EP2009/000406 |85 LC-MS rt: 0.44 min
[M+H]' D03 6-Chloro-8-ethyl-[ w1.210: 2.77 g; product:
WI1.219 4 nB3Ramine 'NH% a NS,
(6-C 3-yl)hydrazine(rpr| udtocstate (W3.003; 1.35 g)
were OH (25 ml) and water [(4 ml) while stirring at
RT. ] sromide (997 mg), dissolved in EtOH/water
(5/2 ded dropwise. After stirring at RT for 8 h and
w1 Sian tupewas stitred ¥-55C Hr dnhBtrebd &, arpduct:
Subg vas concentrgiaekaid thet tegidue was admixed
with en alkalizediwith saturated potassium
aarh rawvwna - aviracntand thian fimaag vy 1t
dichl Dined organic phases were dried over sodium
w1 sHf ex desiccaﬂtgbalgi%e n Afkered offy bdéd: uhbiérauaded:
“pres ure the title Compound wese phtaingd g15 LC-MS it 0.35

min [M+H]": 198.1 (met. b) |W2.004 6-Chloro-8-trifluoromethyl-[
1,2,4]tnazolo[4,3-b]pyridazin-3-ylamine

W1.250
N-Ethyl-7,8-dimethyl-3-methylamino-[1,2,4]triazolo[4,3-b]pyridazine-6-carboxamide
H
O N—
N<
H T /N
x N

Methyl 7,8-dimethyl-3-methylamino-[1,2 4]triazolol4,3-b]pyridazine-6-carboxylate
hydrochloride (W1.220; 1.3 g) was dissolved in methanol (30 ml), cooled to 0°C, slowly

admixed dropwise with ethylamine (11.44 ml; 2 M in THF) and stirred at 0°C for 6 h. Then

four further equivalents ethylamine were added and the mixture was left to stand at RT over

10 the weekend. Subsequently, the mixture was concentrated and purified using silica gel (40 g

cartridge, dichloromethane/methanol gradient of 0-20% in 60 min). 1.12 g of the title
compound were obtained. LC-MS rt: 0.81 min [M-+HT": 249.1 (met. b)



NH2 CIN,NAN N FFF 20
(6-Chloro-4-trifluoromethylpyridazin-3-yl)hydrazine hydrochloride (W3.004;
85 mg) was converted and worked up analogously to W2.003. However,

ozl

e was stirred at RT for 8 h and then left to stand
0 complete the reaction. LC-MS it: 0.41 min [M+

%@%%2?%%@90406

b) W02009/097970 PCT/EP2009/008406 86 W2.005 and W2.005a
tria

-Chloro-7-methyl-[1,2 4]triazolo[4,3-b]pyridazin-3-ylamine and
The fogl-%wgi%- rr%gﬁﬁxlllafﬁ 0 ?ggl(}fbm,3-b]pyridazin-3-ylamine hydrobromide
NHz NHz CINONA\ CI N, N\ {8r INN N NN 5
Numle:Chloro-5-methylpyridaz n-3-);/cla|hyd razMH(W]3.005; 4.68 gf wasent:
conyerted-and-worked-up—-analogoushy to-W2.0021 The purification-was
effected usihg silica (80 g cartridge, DCM/meth&nbEPadiéht310%
withjn 68 A of the free base were igplatediRinsingmtne silica.gel
Wl E N - . _ | . X k4
Qfgim afforded. 2.67 g'of thumwn@momlde.bL)C MS gﬁﬂl Ir%[l\élljrolggla
6-CH 4ltriazolo[4,3-b]pyridazin®33agnine
hydn Cli~NN ) )
(6-C fazin-3-yl) hyieaine W3.006 T2 & WiEinitially
W1.28ar nI§-dRdmwater (5q)rﬂ) whildklamgatiReq: 2 Min
Thereafter, cyanpgen bromide (14.7 g) in a mixtureTei{iBi@Hb{d20 fol) ard
watg fded-dropwiseat RT-Aftet

W1.219; 850 mg;

.| 221.1 (met. | methylamine (4.7+2 eq.;
W1.253 0.18 min . '
b) 2 M in THF); product:
530 mg
o H— W1.220; 800 mg;
~ N .
. ...%“ .
W1.254 N = N:Q/N 0.68 min 235.1 {met. methylamane (4.7+2 eq.;
XN b) 2 M in THF); product:
629 mg
B2 0/ W1.221; 800 mg;
A PN ) 263.1 (met. i
W1.255 at N 0.86 min b) ethylamine (4.7+4 eq.; 2 M
\\ T
N in THF); product: 732 mg
W1.221; 800 mg;
.| 2491 (met. | methylamine (4.7+2 eq.;
W1.256 0.79 min ,
b) 2 M in THF); product:
612 mg
W1.265 was prepared analogously to W1.150:
Number LC-MSrt | [M+H] Comment:
o N— W1.220; 800 mg;
N /N\N/\< 249.1 dimethylamine (5+5+5 eq.,
W1.265 | N 0.16 min ‘
=Y (met. b) | 2 M in THF); product:
330 mg

The following was prepared analogously to W1.152:
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stirring at RT for 6 h, the mixture was left to stand overnight. Then the

mixture was dried and the residue was purified using silica gel (80 g

cartridge, DCM/methanol gradient of 0-20% in 60 min). 19.4 g of the title

compound were obtained. 20 LC-MS rt: 0.28 min [M+H]+: 198.1 met.%

WO2%%384%-Chloro-7,8-dimethyl-[ 1,2,4]triazo|o[4,3-b]pyrida§ﬁ;:§/-%7%?ﬂ’l 4000406
W02009/097970 PCT/EP2009/000485 87 NH2 CI NON\N N

(6-Chloro-4 5-dimeaethvinviidazin-2-vhvdrazine (A2 .006: 510 ma)l was
\\J ITITOT O _l',\.l “AlrTrreta Ir.l]ll\.. CALTTT O ]IIII AT CAZIT TGO \Il AL A=A = = S Illvl \A A 4

vy

Numbegnverted and worked up andlelyusly toMy¥21007. 570 mg Gothednee

base were isolated. LC-MS rt: 1.35 min [M+H]+: JLQ@.Qz(@'geg@)n%;\NZ.OO?
6-Chloro-7- hyI-8-me't§]°ryI-[1,2,4]tri.azolo[4,3-b]py ri%(:a in-3-ylamjre N 2
CINO 0-5dethyl-4-methylpytidazin® -@WBPA%MeSI ml);
W1.2%3]007; 340 sNisgol€d im0 ethan Igwa"féﬂ(lblzl gk ardmct:

while stirfing. Th feafter, cyanogen brd n%% (% 6 M, riseRIvRGIR-ahetind

ethanol and | ml of water) was cautiously added ¢ ro&)ﬁ ise. {Aft?r sti;ring at
DT | sl PR N MY § laoft ta o wareaadat a Ona’ Oum}
RTTON O 11, UTC TTIHATUTT WAS ITTTTTO Stalmu UVCIIIIQIIL [« } }
was drawn off, and the residue was admixed with water. Once the
W2, residue had been alkalized with saturated potassium carbonate solution,
W 0leas extracted three times with dichloromethane. The 15 combined
““organic phases were dried over sodium sulfate and, after filtering off the
6-Chldasidcasitrarelh Wntteireddcad pressure. [BREdbrpofidae title compound

were obtaiRad. LC-MS rt: 0.62 min [M+H]+: 212.1 (met. b) W2.008 20

Cl 6-q\|h£0ro- ethyl-7-methyl-[ 1,2 ,4]triazolo[4,3-b]pyridazin-3-ylamine

7 ONTN HBr

NN
3-(Chlorpyridazin-6-yhhydrazine (5 g) was dissolved in a mixture of EtOH (90 ml) and water
(36 ml) at RT while stirring. Thereafter, 5 M cyanogen bromide solution (13 ml in
acetonitrile) was cautiously added dropwise. After stirring for 4.5 h, the mixture was left to
stand overnight and, the next day, further 5 M cyanogen bromide solution (3 ml in
acetonitrile) was added while stirring. After a further 4 h of stirring, the precipitate formed
was filtered off with suction and dried. 6.1 g of the title compound were obtained.
The mother liquor was admixed with MtB ether and the precipitate formed was filtered off
with suction and dried, so as to obtain a further 1.5 g of the title compound.

LC-MS rt: 0.24 min  [M+H]": 170.1 (met. a)

W2.001a
6-Chloro-[1,2,41triazolo[4,3-b]pyridazin-3-ylamine
NH,
N
- NTN
= \.N/

Cl

6-Chloro-[ 1,2,4]triazolo[4,3-blpyridazin-3-ylamine hydrobromide (W2.001; 1.1 g) was taken
up with a large amount of water and alkalized with saturated potassium carbonate solution.
The solid which precipitated out was filtered off with suction and dried (388 mg). Repeated

extraction of the mother liquor with dichloromethane, drying of the combined organic phases
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NH2 CI N~ N W02009/097970 PCT/EP2009/000406 88
(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
ter [) at RT while stirring. Thereafter, cyanogen bromlde ;'2
W(}zfg@&?ﬁﬂn 3 ml of EtOH and 1 ml of water, was cautlousl 200&) U00406
dropwise and the mixture was stirred4or 8 h. After standing 5 overnight,

f.eya n bromide solution w Ixtur
over G S AUEET B I R AR T AY BECEroh S RO Dot n total.
LC-Mévergightatire Solrant wasidrametoff and the residue was admlxed with
water. Once it had been alkalized with saturated potassium carbonate

solution, the mixture was extracted three times with dichloromethane. The
W2, O(Gfbmbined organic phases were dried over sodium sulfate and, after the

n .10 fil off,.dried erre ressure. 270 mg

6O e e B O S G TP E c: 212.1
(met b) W 36@9 6 Chloro 8-isopropyl-[
2\4ljazQlo[4,3-blByridazin-3-ylamine NH2 CINON 4N N 15
6-Chl ro- \Aﬁsopropylpyrldazm 3-yl)hydrazine trifluoroacetic acid salt
,1258 mg) was initially charged in ethanol/water (6/1 ml) at RT
Whl|e stirring. Thereafter, eyanogen bromide (182 mg, dissolved in a
mixture of 1.5 ml of EtOH and 0.5 ml of water) was cautiously added
(6-Cldropwiise:thfieystimiig Yol Birbarse{smDAdre was feftaonstatiy dvenguigfin, EtOH
a_ R

(330 I%E? gﬁ@@ﬂeg‘ Irrr%)'\?ﬁl%/ 9['119 rbtb[iqmﬂleelse%%&o Wf?ﬁ%e ﬁ%vent Wasg mixture

xture Was day. A rstandlng overni
of Etirblbn b landdheresidiedyamadinivechddeed @vap@ﬂS@mtBThéf@slﬂu@m@dt RT

t
o R S AT S AU L0

ich ined organic

was pprifisdsiviess didedcbli} sealitissuR{td/ dng!luitof fitastienf off&Hé)% in 30 min).
73¢g gpﬁigqﬂgcgf@%m%fgg%%gegressure 25 180 mg of the title compound

were obtained in sufficient purity
LC-MSrt: 0.17 min [M~+H]": 184.1 (met. b)

Cl

W2.002b
6-Chloro-8-methyl-[ 1,2,4]trtazolo[4,3-b]pyridazin-3-ylamine trifluorcacetic acid salt
NH,
Ci N
e NN
— TFA
A N

{6-Chloro-4-methylpyridazin-3-yljhydrazine (W3.002; 432 mg) was initially charged in a
mixture of ethanol (15 ml) and water (3 ml) while stirring at RT. Thereafter, cyanogen
bromide (581 mg, dissolved in 7 ml of EtOH and 1.5 ml of water) was cautiously added
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 were obtained.
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LC-MS rt: 0.65 min [M+H]": 212.1 (met. b) 'H NMR (500 MHz, DMSO-d6)
[ppm]: 6.98 (1 H), 6.63 (2 H), 3.37 (1 H), 1.35 (6 H) W02009/097970
PCT/EP2009/000406 89 W2.010
-Chloro-8-cyclopropyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine 4X NH2
WOZ@%}%Q@)‘@ ré (GpChrI)?)/ro 4-cyclopropylpyridazin-3- yI)hydraZI?igT/ EP2005/000406
trifluoroacetic acid salt (W3.010; 40@Ing) was converted and worked up
nal g sly to 9. ver, one further equivalent of cyanogen
Lc_h@rognﬁ éiJ Wgs aél\%@r ﬁin&?ﬂ%ﬂﬁh was additionally stirred at 55C for 6 h.
252 mg of the title compound were obtained. LC-MS rt: 0.51 min [M+H]+:
W2.0 0.1 (met. b) 10 W2.011 .
""6-Chloro-7-ethyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine NHZ CI N4 \ N
6-Chl¢beCGhitiohs ie2tWipiaidadin Bbhhydiazivie thfiniekoacetic acid salt (W3.011;
169 mg) was \15 converted and worked up analogously to W2.009. 130
mg _6f the titl compound were obtained in sufficient purity. LC-MS rt; 0.33
1/[|v|+ I: 198.1 (met. b) W2.012 20
Clopropyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine
W02 09/097970 PCT/EP2009/000406 90 NH2;C _N

(6-Chloro-4-ethylpyridazin-3-ylhydrazine trifluoroacetate (W3.003; 1.35 g) were initially
charged in EtOH (25 ml) and water (4 ml) while stirring at RT. Thereafter, cyanogen bromide
(997 mg), dissolved in EtOH/water (5/2 ml), was cautiously added dropwise. After stirring at
RT for 8 h and standing overnight, the mixture was stirred at 55°C for another 4 h.
Subsequently, the solvent was concentrated 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. 918 mg of
the fitle compound were obtained.

LC-MS 1t: 0.35 min  [M-+H]": 198.1 (met. b)

W2.004
6-Chloro-8-trifluoromethyl-[ 1,2 4]triazolo[4,3-b]pyridazin-3-ylamine
NH

z
Ci N
2N AN
\/N
AN N
F
F F

(6-Chloro-4-trifluoromethylpyridazin-3-yDhydrazine hydrochloride (W3.004; 85 mg) was
converted and worked up analogously to W2.003. However, the mixture was stirred at RT for
8 h and then left to stand over the weekend to complete the reaction.

LC-MS rt: 0.41 min  [M-+H]": 238.1 (met. b)
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\N (6-Chloro-5-cyclopropylpyridazin-3-yl)hydrazine trifluoroacetic acid salt
(W3.012; 400 mg) was converted and worked up analogously to W2.008,
except that, instead of 0.5, one further equivalent of cyanogen bromide
solution was added. 260 mg of the title compound were 5 obtained in
Wozgﬂ?ﬁ@gﬁgﬂurity. LC-MS rt: 0.45 min [M+H]+: 210.1 (met. b) R 3382009/000406
6-Chloro-7-isopropyl-[1,2,4]triazolo[£8-b]pyridazin-3-ylamine NH2 CI N,N

10, (6; ro-5-isopropylpyridazin-3-yl)hydrazine trifluoroacetic acid salt
W2.0 1‘6&’%%%%%@ was initially charged in ethanol/water (6/1 ml) at RT
6-Chlwtole-sisting] Theleaftetotyanogendionide3oe mig) clisseied-nethyi-[1,2,4]-

. ixtyre of 1 ml.of Et H_ang 0,5 ml of water) was cautiously added
mamg; ﬁp%ﬁ%@?ﬂ?@?@ﬁfﬁ%w %cgﬁ%?m’éyv%ixture was left to stand overnight
15 and stirﬁqquor a further day. After staitding overnight, the solvent was
¢ drawn off andthe residyg.was w\mi%with’b_\ﬁter. Once the residue had
u

en&lkalzed with saturated“potabsi arbbiate solution, it was
xtrac thh%e times with dighloro eihah?e. The combined organic
phasés weke dried over sedium Gifate™ind, after filtering off the

desiccant, dried under_reduced pressure, 400 mg of the title compound

(6-Chioape>SBERSM RASG R PEETIRR Y SIS 445 85 WamawyHisd 279 yorked up
analofmalyh) WNOMR GO MHZBMSAGILRBMEHETilk4 Delf €l d2drtidd L

(1H),1.25 (6 H) W2.014 25 _ : .
DCM&I@}%@?B%@%@%&@%}M SH3-biRy Rl ArgRARGgvere isolated. Rinsing
the siNVQ200/RR87Q RCT/EPZA0HOBO4L D ShiddH2 N~ N Cl
4zin-f’-;-;g;l)fgydrazine (W3.014; 2.0 g) was

LSRR IR e s
W2.006

6-Chloro-7,8-dimethyl-[1,2 4]triazolo[4,3-blpyridazin-3-ylamine hydrobromide
NH BrH
Ci /N ~N
A N

s
Sy ""-«N

{6-Chloro-4,5-dimethylpyridazin-3-yDhydrazine (W3.006; 12 g) was initially charged in
EtOH (240 ml) and water (50 ml) while stirring at RT. Thereafter, cyanogen bromide (14.7 g)
in a mixture of EtOH (120 ml) and water (25 ml) was slowly added dropwise at RT. After
stirring at RT for 6 h, the mixture was left to stand overnight. Then the mixture was dried and
the residue was purified using silica gel (80 g cartridge, DCM/methanol gradient of 0-20% in
60 min). 19.4 g of the title compound were obtained.

LC-MS rt: 0.28 min  [M+H]": 198.1 (met. b)

W2.006a
6-Chloro-7,8-dimethyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine
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analogously to W2,007. 2.20 g of the title compound were obtained in

sufficient purity. LC-MS rt: 0.72 min [M+H]+: 226.1 (met. b) 5 W2.015

6-Chloro-7,8-diisopropyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine NH2 CI

N (6-Chloro-4,5-diisopropylpyridazin-3-yl)hydrazi égﬁ :

WOZ(%%% as converted and 10 worked up analogously to V\?Z& . gégﬁ) /600406
mg of the title compound were obtaiféd in sufficient purity. LC-MS rt: 0.87
min [M+H]x.254.2 (met, b) W2.016 15
6-ﬁ1loro- ,8-dlicyclopropyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine NH2
N (6-Chloro-4,5-dieyelopropylpyridazin-3-yl)hydrazine (W3.016;
;i‘é converted and worked up analogously to W2.007. 385 mg

ompound were obtained in sufficient purity. 20 LC-MS rt: 0.81
[M+H]": 250.1 (met. b) W02009/097970 PCT/EP2009/000406 92

(6- Chﬁﬂfémq%%@n%ﬁqeaﬂﬂ syaipRerialdl(l 2sAtiagolelro3-Rlpyridazinminylaey and
ine hydrobromide NH CI NON\WBrH N\\N 5

workemw@wmav& Bilcyéfopermaflnyraisn-ryfhitiate (Ww3.017;
LC-M380 ghWasn [M+H]": 198.0 (met. ¢)

Cl

W2.007
6-Chloro-7-ethyl-8-methyl-[1,2,4]triazolo[4,3-blpyridazin-3-ylamine

NH,

Cl N
e N N

/
AN \N

(6~Chloro-5-ethyl-4-methylpyridazin-3-ylhydrazine (W3.007; 340 mg) was dissolved in
ethanol/water (10/2 nfﬂ) at RT while stirring. Thereafter, cyanogen bromide (386 mg,
dissolved in 5 ml of ethanol and I mi of water) was cautiously added dropwise. After stirring
at RT for 5 h, the mixture was left to stand overnight and then the solvent was drawn off, and
the residue was admixed with water. Once the residue had been alkalized with saturated
potassium carbonate solution, it was extracted three times with dichloromethane. The
combined organic phases were dried over sodium sulfate and, after filtering off the desiccant,
dried under reduced pressure. 385 mg of the title compound were obtained.

LC-MSrt: 0.62min  [M+H]": 212.1 (met. b)

W2.008
6-Chloro-8-ethyl-7-methyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine

NHZ,.

Cin N4

/
Sy "“--N



10

15

20

25

converted, worked up and purified analogously to W2.006. 5.44 g of the
titte compound were obtained. LC-MS rt: 0.74 min [M+H]": 210.1 (met. a)
W2.018 10

- ,8,9,10-tetra.hydro-[1,2,4]triazolo[3,4-a]phthalazin- 3-
Wozg?gg/r%ﬂ% NH2 CIN Bri N BEHRPIE Foavs
(4 -Chloro-5,6,7,8- tetrahydrophthalaz&ﬁ 1-ylhydrazine (W3.018; 4.00 g)

(o-CliEP SIS Nk un 20d purlied arnalodously (W2 006, B g f

mpoun re 0 aln mln
340 migheta 2:04@edNilNa eB}ﬁE‘[mH ghtdjaajd water (2 ml) at RT Whﬁe
T@l ajnipelly 2049 [ﬁmhm' (31 b

ria olo% "FJ.»F dazm eé H2 Cl N \X6
S R Wt By SR AR H b N G 1
water tmhsmmaﬁem@addedajrwwmme&ﬁﬁcm@) was toaddes antiftwoskeding

0 07. 285 ma, of the titl W02 09/097970

om0 00855 B3 B SO st SUArad UM Rig s ptiagimed agsn
at RT H@G-MShrarl %man 5[M€H]3r 260 A flaretaniny 20201 8ht, the so]vent was drawn off
and thgglélﬁ Iet@/ l\%gt’ep 81‘1@”%%%&% g)ll@ﬁ”z% Zln sa ura IRoX3 PO Essium
carboiil Olettoyl; ﬁac hdmxmﬁ:- yrcresino Eytideeinevdcanbosmictenriftharedtietic
comblan%lg graglagnic 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+HT: 212.1 (met. b)

W2.009
6-Chloro-8-isopropyl-{ 1,2,4]triazolo[4,3-b]pyridazin-3-ylamine

NH,

Cl N
o’ N AN
N

/
TN

{(6-Chloro-4-isopropylpyridazin-3-yhhydrazine trifluoroacetic acid salt (W3.009; 258 mg)
was initially charged in ethanol/water (6/1 ml) at RT while stirring. Thereafter, cyanogen
bromide (182 mg, dissolved in a mixture of 1.5 ml of EtOH and 0.5 ml of water) was
cautiously added dropwise. After stirring for S hours, the mixture was left to stand overnight,
another 1 eq. of the cyanogen bromide solution was added and the mixture was stirred all
day. After standing overnight, the solvent was drawn off and the residue was admixed with
water. Once the residue had been alkalized with saturated potassium carbonate solution, it
was extracted three times with dichloromethane. The combined organic phases were dried
over sodium sulfate and, after filtering off the desiccant, dried under reduced pressure.

180 mg of the title compound were obtained in sufficient purity.

LC-MS rt: 0.65 min [M+H]": 212.1 (met. b)

"H NMR (500 MHz, DMSO-d6) [ppm]: 6.98 (1 H), 6.63 (2 H), 3.37 (1 H), 1.35 (6 H)
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(W3.020; 320 mg) was converted and worked up analogously to W2.007.
222 mg of the title compound were obtained in sufficient purity. 10 LC-MS
rt: 0.93 min [M+H]+: 269.1 (met. a) W2.021
% Nk . . _
WOZ%@@?@jﬂ'NNZ Cli:elilhlyl\ll [11é2,4]tr|azolo[4,3 b]pyridazine 3?%%’%'9{?09/080406
(3-Chloro-6-hydrazinopyridazin-4-yl)&ffethylamine (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
W2.0poduct fractions, each of them clean, were combined, freed of the
acetpnitrile under, ed pressyre, adjysted to pH 9 with sodium
6'Chlﬂ%r6@'ecr11%%l}%§é{t{ée%%%n&p r%f?é%ﬁb’ﬂ#g%ga\hlfﬁ%%m The combined
organic philsés were 20 dried over magnesium sulfate and, after filtering
offithe degiccant, dried under reduced pressure. 94 mg of the title
nd\were obtained in sufficient purity. LC-MS rt: 1.04 min [M+H]":
¢a) W02009/097970 PCT/EP2009/000406 94 W2.126
loro-8-methanesulfonyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine N
INON N 0O=S=0
loro-4-methanesulfonylpyridazin-3-yl)hydrazine (W3.126; 200 mg,
0.9 mmol) was 5 dissolved in methanol (5 ml), cyanogen bromide (360 I,
(6-ChBoM-ih-&yCbhroyasdraddediaidyibiey dnixineerWas stiredt atc R Lo Vi The, 460 mg)
mixture, was concentrated, and the resi urified_by.flash .
was o R et M e TR s glomt of
cyano@dibinoim ikdd w4 2@ . Onfhilet. ro)x 1BeW2skbldtitionally stirred at 55°C for 6 h.

52 n%&%%;%fﬁé%%%{ggb%ﬁg@{5%%8!0[4,3%]pyridazin-3-y|)-(2,2,2-trif|uoroet
LC-MS rt: 0.51 min  [M+H]": 210.1 {met. b)

W2.011
6-Chloro-7-ethyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine

NH,
Cin N~ {
1\ /N
AN N

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

LC-MSrt: 0.33 min  [M+H]": 198.1 (met. b)

W2.012
6-Chloro-7-cyclopropyl-[1,2,41triazolo]4,3-bipyridazin-3-ylamine
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NF CIN~N~F
N*-(6-Chloro-4,5-dimethylpyridazin-3-yl)amino-N-(2,2,2-trifluoroethyl)urea
(W3.150; 400 mg) was dissolved in phosphorus oxychloride (10 ml) and
eate 80C while stirring. 15 After stirring at 80C for 7 h, the mixture
WOZ@%’Z&%%EE?& stand overnight and then the phosphorus oxychlgﬁaglg?azémgl 000406
drawn off. The residue was dissolve#lin water/DCM and adjusted to pH 9
with sodium ng‘rogencarbonate, and the phases were separated. The
agueous phase wvas extracted three times with DCM, and the combined
s-\yergwashed with saturated sodium chloride solution, dried over
sodium carbomte, filtered and concentrated. 330 mg of 20 the title
Fingre obtained. LC-MS rt: 0.83 min [M+H]+: 280.1 (met. b)
W02009/097970 PCT/EP2009/000406 95 W2.166 The following were
prepared analogously to W2.169: Number // LC-MS it [M+H + Comment:
(6-ChiNrVICH R RPNV 168 B30 Fgh RUHHGRLIGH JMdeke8c N8 &t MBI 2; 400 mg)
means of HPLC (met. D);. N (met. b%%iH roduct: 690 mg HN\CIN
was come BRI sERD HRGIplseEatol W2AE7 Remubain imeadsyf By, one further
equiviN@aRs fdnibidn traetid2 ko MiNCHH T 5O MEF iGN Nnp @2t Wwere
_ W3_.168'r140 mg; purification W2.168N 0.68 min by means of HPLC (met.
Obtamﬁﬁi;”i\lsg R B product: 82 mg W2.169

LC-MStt: 0.45 min  [M-+H]": 210.1 (met. b)

Cl

W2.013
6-Chloro-7-1sopropyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine

NH,

Cl /N\N N
N

/
N

(6-Chloro-5-1sopropylpyridazin-3-yhhydrazine 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, dissolved in a mixture of 1 ml 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. Once the residue had been 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+H]": 212.1 (met. b)

"H NMR (500 MHz, DMSO-d6) [ppm]: 7.97 (1 H), 6.61 (2 H), 3.11 (1 H), 1.25 (6 H)

W2.014
6-Chloro-7,8-diethyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine



10

15

20

5 (6-Chloro-7,8-dimethyl-[1,2,4]triazolo[4,3-b]pyridazin-3-yl)methylamine
hydrobromide HN CIrN, BrH N \N1
N'-(6-Chloro-4,5-dimethylpyridazin-3-yl)amino-N-methylthiourea (W3.169;
11.25 _gggwas dissolved in ethanol (400 ml), admixed with ethyl
WO 0  ate (5.57 ml) and kept under reflux with exclusiof é?ﬁ%@ﬁﬂ%@%‘i%
After 2 h, the solvent was drawn off &hd the residue was 10 purified using
silica gel (]\%9 g cartridge, DCM/methanol gradient of 0-10% in 60 min).
10,9 g of the title compound were obtained. LC-MS rt: 0.35 min [M+H]:
: » b) W02009/097970 PC /EP2009/000406 96 The following
ere afed. analogously to W2.169: Number LC-MS rt M+H]y
coiiment’ 1N a N,N~ -, BrH 198.1 W3.170: 7.74 g; product: W2.170 N
0.24 min N (met. b) 7.93g r N He HW2.191 C1 N NN 0.50 min 226.1
3.191: 7.61 g; product: N~ (met. b) 7.89 gH N W2.192 252.1 33.192:

(6-Chibf0gs pretiiehyiedMNiNA-N)Bse0mig Nmet. L D44 FaY\3W3082nd worked up

6-ChlorQ-4-methylpyridazin-3-yl)hydrazine ClI NON CI NON
analoéously to({VZ.OO?, %I%/ g of the tit}/e)cgmpoung were obtained in sufficient purity.

LC-MSrt: 0.72 min  [M+HI": 226.1 (met. b)

Cl

W2.015
6-Chloro-7,8-diisopropyl-[ 1,2, 4]triazolo[4,3-b]pyridazin-3-ylamine
NH,
Cl /N N4
=~ N
A N

(6-Chloro-4,5-diisopropylpyridazin-3-yhhydrazine (W3.015; 274 mg) was converted and
worked up analogously to W2.007. 290 mg of the title compound were obtained in sufficient
purity.

LC-MStt: 0.87 min  [M+H]": 254.2 (met, b)

W2.016
6-Chloro-7,8-dicyclopropyl-[ 1,2,4]triazolo{4,3-b]pyridazin-3-ylamine

NH,
Cl N
=~ °N
\\/N
A N

{6-Chloro-4,5-dicyclopropylpyridazin-3-ylhydrazine (W3.016; 346 mg) was converted and
worked up analogously to W2.007. 385 mg of the title compound were obtained in sufficient
purity.

LC-MSrt: 0.81 min  [M+H]": 250.1 (met. b)
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NH ~NH2 2 N HH H Synthesized analogously to US 4,578,464 LC-MS
rt: 0.21 min [M+H]+: 159.1 (met. a) 10 W3.003 and W3.011
(6-Chloro-4-ethylpyridazin-3-y1l)hydrazine trifluoroacetate and

- ro-5-ethylpyridazin-3- yl)hydrazine trifluoroacetate H % 4]%%%
Wmﬁé’?@%%q’é;l NNH2 TFA CI H\ H 3,6-Dichloro-4-ethylpyridazi eﬁ#} Bpi% 000406
2 x 2.4 g) was divided between 2 mi#g?owave W02009/097970
W2.0 P7CT/EP2009/000406 97 vessels and each was admixed with a mixture of
" hydrazine monohydrate (6 ml) and dioxane (7 ml). The reaction mixture
6-Chlwvess e pthipdttoe7Micrahvmeataiid] 30TAfon dzbloSubdeguadilyintieyleorntents of
hydroﬁ?gltwd% vessels w_ere-co_mbined in a round-bottom flask and d_ried. The
fesidué was admixed with water and extracted three times with
dichlorométhgne. The combined 5 organic phases were dried over sodium
suifate and, aftesdhe desiccant had been filtered off, dried under reduced
p{ess e. Rie workup process was repeated twice more. The residue thus
ined-was separated by means of preparative HPLC (method A,
ept gradient of 100 % water+0.05%TFA 4 15% acetonitrile/85 %
er+0.05%TFA in 25 min). The product fractions, each of them clean,
were combined, freed of the acetonitrile under reduced pressure 10 and

(4-Chirsefeldgtibndm 3%yt (@enr ddryretmgipyrighkiniaainbyiiating asthe) was
conV@Hgﬁf%Bﬂ&%{[%ﬁamﬁ@g&ﬂ@&aﬁi}@%ﬁmﬂf netiipy 5@%%@/4)9&19 r&ﬁjrﬂ)%l?&d were

the trifluoroacetate were obtainéed.
obtainglCMErdS-gif fymiazin-3-PivHrazide lagnpe sifluoroacetate, W3.003
LC-MS rt: 0.20 min [M+H]+: 173.1 (met. ¢) 15
(6-Chloro-5-ethylpyridazin-3-yl)hydrazine as the trifluoroacetate, W3.011
W2.01&-MS rt: 0.13 min [M+H]": 173.1 (met. b)

6-Chloro-7,8,9,10-tetrahydro-[ 1,2,4Mriazolo[ 3,4-a]phthalazin-3-ylamine hydrobromide

Cl

NH,
Cl. _No /< BrH
s N N
P
N

(4-Chloro-5,6,7,8-tetrahydrophthalazin- 1 -yDhydrazine (W3.018; 4.00 g) was converted,
worked up and purified analogously to W2.006. 5.16 g of the title compound were obtained.
LC-MStt: 0.82 min  [M+H]": 224.1 (met. a)

Ww2.019
N,N-Diethyl-3-amino-6-chloro-[1,2,4]triazolo{4,3-b]pyridazine-7-carboxamide
NH,
Cl N
2
T \/ N
O AN N

\/N\/

N,N-Diethyl-3-chloro-6-hydrazinopyridazine-4-carboxamide trifluoroacetic acid salt
(W3.019; 390 mg) was converted and worked up analogously to W2.007. 285 mg of the title
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W3.004 and W3.100 20
(6-Chloro-4-trifluoromethylpyridazin-3-yl)hydrazine hydrochloride and
(6-chloro-5- trifluoromethylpyridazin-3-yl)hydrazine hydrochloride H CI
H2N,N N,N HCI NNH2CIFHF FFFF
WOZ&}%M%&OA-UHIUOromethylpyridazine (W4.004, 150 mg) vyé(;sTé%}‘;%?\?ggiO 00406

in dioxane (3 ml) and, after hydrazirfé monohydrate (100 [) had been

irred. T 4 25 solvent was drawn off and the
compc?glgg\%g%g@%}giﬁgesﬁﬁﬁ \}\/eat@t:brysg%N and separated by means of
LC-Mrep AradiveinH P H(rHet 209, ITiwecfragtions, each of them clean, were
combined, freed of the acetonitrile and freeze-dried. 87 mg of
(6-chloro-4-trifluoromethylpyridazin-3-yl)hydrazine hydrochloride and 7
W2.0%Hg of (6-chloro-5-trifluoromethylpyridazin-3-yl)hydrazine W02009/097970
T . [0 H I ined. -
N oy b B AR s hoamidGy s 04
'H NMR (500 MME :DMSO-d6) [ppm] (NHs not listed): 8.27 (1 H) LC-MS rt:
cl N+t 213.1 (met. b) 5
-b-triflydromethylpyridazin-3-yl)hydrazine hydrochloride, W3.100
00"™MHz, D.MSO-d6) [ppm] (NHs not listed): 7.73 (1 H) LC-MS
in [M+H]+: 173.1 (met. ¢) 10 W3.005
(6-8hloro-8-methylpyridazin-3-yl)hydrazine CI N -NH2 N H Synthesized
andlogously to US 4,578,464 LC-MS rt: 0.26 min [M+H]+: 159.1 (met. a)
5

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

(6-Chloro

(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 min  [M+H]": 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,
cl N
e N7\

4

/\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
combined, freed of the acetonitrile under reduced pressure, adjusted to pH 9 with sodium
hydrogencarbonate and extracted five times with DCM. The combined organic phases were
dried over magnesium sulfate and, after filtering off the desiccant, dried under reduced
pressure. 94 mg of the title compound were obtained in sufficient purity.

LC-MS rt: 1.04 min [M+H]": 241.1 (met. a)
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W3.006 (6-Chloro-4,5-dimethylpyridazin-3-yl)hydrazine CI N.N
S['N"N~NH2 H 3,6-Dichloro-4,5-dimethylpyridazine (W4.006; 29.0 g)
was admixed with 160m1 of hydrazine 20 monohydrate solution (160 ml)
WOZ@WO@%W to 90C while stirring fo_r 4 h. The _reaction mi_Xtui’t”f‘?ﬁme/ﬁOMOﬁ
admixed with water and the precipitate was filtered off with suction,
washed with water and. dried over Bﬁosphorus pentoxide. 27.2 g of the
v 14ile compound were obtained. LC-MS rt: 0.15 min [M+H]+: 173.1 (met. b)
25 W3.007 and W3.008
6-ChiggrShsibBestijeaviné i fyaaeinit-3-Diyedazing (HrRBias the TFA salt)
and (6-chlare54- ethyl-5-methylpyridazin-3-yl)hydrazine trifluoroacetic acid
cl NW@9/097970 PCT/EP2009/000406 99 CI NON CI N,N N~NH2 \1
NNH2 THRA H (TFA) 3,6-Dichloro-4-ethyl-5-methylpyridazine (W4.007; 1
g) was inﬁially charged in dioxane (8 ml) with addition of hydrazine
°mofioiydrate (2 ml) in a microwave vessel at RT. Thereafter, the reaction
mixture was kept at 140C in the microwave for 1 h. In the course of 5

(6-Chitanding thueesidf disolide pre Sipitdted cubev(Wehl Was2filtered ©ff wittol) was

. .suction, washed.and dried. 345 ma.qf .
aisso S R O, SRR (s R R Mg et e
mixtufeeedsaserct e Rriothed liglde wastooneentatedntoathynedstandsheaesidperified
as.purified by, means.of preparative.HP t. F).(The product

by o R O RO 7 1O e acetonivie

LC-MSmtied. fdduced [redilire?and freezeddried. 340 mg of 6-chloro-4-ethyl-5
methylpyridazin-3-yl)hydrazine trifluoroacetie acid salt and 239 mg of
(6-chloro-5-ethyl-4- methylpyridazin-3-yl)hydrazine as the trifluoroacetate

W2.1%lere obtained. (6-Chloro-5-ethyl-4-methylpyridazin-3-yl)hydrazine

(6‘%%%?%5%%5%%1%%;{1%%3:5‘@?ﬁi‘f%3’39%%!‘3%%@%%%%%%%ﬁ%ﬁﬁ%?ggiéaleﬁém

acid salt,
F.'.'
Ciw _No /<
= "N \N ¢
S “--..N/
N*-(6-Chloro-4,5-dimethylpyridazin-3-yl)amino-N-(2,2,2-trifluoroethyl Jurea (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 DCM, and the combined extracts 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-+H]": 280.1 (met. b)
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LC-MS rt: 0.22 min [M+H]+: 187.1 (met. b) 20 W3.009 and W3.012
(6-Chloro-4-isopropylpyridazin-3-yl)hydrazine trifluoroacetic acid salt and
(6-chloro-5- i sopropylpyridazin-3-yl)hydrazine trifluoroacetic acid salt Cl

worsRIe

! N--N TFA N~NH2 NH H | NH2
ro-4-isopropylpyridazine (W4.009; 2.3 g) was con

%’éCrgglPZOOS’/OOMGﬁ

analogously to W3.007 25 and then’dried. After preparative
w2 1 &hromatography (met. F), 260 mg of (6-chloro-4-isopropyl
W02009/097970 PCT/EP2009/000406 100 pyridazin-3-yl)hydrazine
The folifivorearet eegiershinate2ush doMB-dloro-5-isopropyl-

yrigtazin-3=yt)hydrazine triffuoroacetic
Numpgr ~hiara-d-isonronviovrid
\ L | d® Al 4

W3.

(6-Chin

W2.16.
W3.

- acid

N09 LC-MS rt]0.20,

-/N'Qop/rr%pylpyrid

Ste4-cyclo

min [M+H]+: 1

\0.34 mi

Y&l

acid-satt were ottained:
rifl

loroacetic Q@m&aﬁ

87.1 (met.
zin-3-yl)hyd ra%
VRNl 87 .

ropylpyridazi

b) 5

%@ltrifluWédééﬁi@%(bi@%a:mfiﬁcation
met.

b bEC43OIOBNC (met. D);

YRR Bysipgeet

salt an (6-ch|oro-%5cyclopropylpyridazin-B-

azine

triflu

3,6-
W2.1

cycl
(R-P

al Dﬁb
romat

opropyl

pbroacetic acid saly CI N

l)ichloro-4-cy0TopZprlpyridazine (W4.010; 1.
.007 15
(nhet. F), &

hloro-5-"cvclonropnvinvr
b J T~ L Al el 4

, INTFACENTFA N

J'BF'(erclalasors
ydrazine trif
dn7in-‘2-yl) \J/d razine.\

uoroacetig

NH2 NH H I NHZ
Mgl Y8 8: COIMRHCHrification

and.then dried4&fter preparative
b

by means of HPLC (met. D);
achdsAltANd08 mg of

lere obtained

(6-Chloro-4-cyclopropylpyr

Wa3.
W2.168

10:.LC;MS IF: 0.36 mi

N7
LQ~ N
N
CIH

dazin-3-yl)hydrazine t

(.68 min
(met. b)

N [M+H]": 185.bfmet. &

)I)Rl?ggrf)&celth% %%q Sliarlllﬁcation
by means of HPLC (met. D),
product: 82 mg

W2.169

(6-Chloro-7,8-dimethyl-[ 1,2,4]triazolo[4,3-b]pyridazin-3-yDmethylamine hydrobromide

cl N /<
ZON
Y

S

H
N__,.‘-—'-

BrH

—

N'-(6-Chloro-4,5-dimethylpyridazin-3-yl)amino-N-methylthiourea (W3.169; 11.25 g) was
dissolved m ethanol {400 ml), admixed with ethyl bromoacetate (5.57 ml) and kept under
reflux with exclusion of moisture. Afier 2 h, the solvent was drawn off and the residue was
purified using silica gel (120 g cartridge, DCM/methanol gradient of 0-10% in 60 min).

.

10.9 g of the title compound were obtained. LC-MS rt: 0.35 min  [M-+H]": 212.1 {(met. b)



(6-Chloro-5-cyclopropylpyridazin-3-yl)hydrazine trifluoroacetic acid salt,
W3.012 LC-MS rt: 0.22 min [M+H]": 185.1 (met. b) W3.011 25
(6-Chloro-5-ethylpyridazin-3-yl)hydrazine trifluoroacetic acid salt

WOZ%@?B%%%@SWQ?O PCT/EP2009/000406 101 CINN TFA NHgg;’;ﬁPﬁ%ﬁgfﬁﬁMﬂﬁ

3.012 5 (6-Chloro-5-cyclopropylpyridazin-3-yl)hydr
trifluoroacetic acid salt CI N--N TFAYNH | NHZ See W3.010 W3.013 10

The f@ %*&F}X%f&%‘ﬁﬁ% gg %ﬁ%@ S)ngl%%l gine trifluoroacetic acid salt Cl
0 4 15
Num#@:Chloro-4,5- dlethylpyrldagln@Mmd a{Wﬁﬁl oroacetic agjd salt: CI N,

TFAINH TNHZ d,-,ib Dichiofo-Z,5-diethylpyridazi 3,
converted analog usl)é gy W3.007 andjthen dried. After preparative

W, Shfomato rép 2.0,g,9t the titlel €8mpoult viéhe 7.74 g: product:
{(met.b) | 7.93 ¢

HBr

H
NTTN
ci /N\N/Q _ 226.1 | W3.191: 7.61 g; product:
W2.191 o e N 0.50 min
N (met.b) | 7.89 g

H
N

Gl N*-/<’A\E7 2521 | W3.192: 7.80 & product:

W2.192 I(T"‘\*\’N 0.60 min . X .6l gl product:
N

(met.b) | 944 ¢

W3
W3.002
5  (6-Chloro-4-methylpyridazin-3-yi}hydrazine

Cl N
|
N N/I\EH2 AN N/NH;I
H H

Synthesized analogously to US 4,578,464
LC-MS1t: 0.21 min  [M+H]": 159.1 (met. a)

10 W3.003 and W3.011
(6-Chloro-4-ethylpyridazin-3-yhhydrazine trifluoroacetate and (6-chloro-5-cthylpyridazin-3-

vhhydrazine trifluoroacetate

H
N
|
NH
TFA X g TFA S Cl

N
H

3,6-Dichloro-4-ethylpyridazine (W4.003, 2 x 2.4 g) was divided between 2 microwave
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obtained. W02009/097970 PCT/EP2009/000406 102 LC-MS rt: 0.38 min
[M+H]": 201.1 (met. b) Analogously to W3.007, the following were
prepared: Number LC-MS rt [M+H]+ Comment: CI NIN W4.015: 300 mg; 6

; .2 W3.015 NH 0.76 min no HPLC purification I ( ?8%?’% _
wmﬁ(gz}é\gﬁf oroduct: 278 mg C NON W4.016: 500 mg; L CGCTA Bt quo406

0.65 min 225.1 (met. B); basified with’l (met. b) potassium carbonate and
e A G a5 LR e R ot (€ g onans
(7 mONRhsZepstion-Dishiorowé; katinjdies ShcoyelopemtafdifyfioakineShse QEntly, the

v isola najogousky 06.. .
R e T S L
was ad@bed wh wrtto anvBesu8cted three times with dichloromethane. The combined

orgam(é" '%Qé%EQXf%rg ’Zﬂ%&%@%hyﬁ{}%%gﬁ?ﬁl ﬁ:!i%l, qﬁ%zd@?%%ng e{}ﬁ~ 'gglllzﬁﬁgi‘ed off,

' 1,4-Dichoro-5,6,7,8-tetra azine (W4.018; 1 K was _
dried gpggicreddcaf aicgsuslylis: Wi poBeAfter warsattd wisenmadeethe residue thus

obtaif QWENEL he Mt was xraced W R M and e &Q%tp%%%gﬁ’ 8% 100 %
removed, dried, filtered and concentrated. 9.1 g of the title compoun
waterjfbpd Yo TFA @ 15% acetonitrile/85 % watert+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-yl)hydrazine as the trifluoroacetate

and 3.96 g of (6-chloro-5-ethylpyridazin-3-yi)hydrazine as the trifluoroacetate were obtained.

{6-Chloro-4-ethylpyridazin-3-yl}hydrazine as the trifluoroacetate, W3.003
LC-MS rt: 0.20 min [M-+H]": 173.1 (met. ¢)

{6-Chloro-5-ethylpyridazin-3-yDhydrazine as the trifluoroacetate, W3.011
LC-MSrt: 0.13min  [M+H]": 173.1 (met. b)

W3.004 and W3.100

{6-Chloro-4-trifluoromethylpyridazin-3-ylhydrazine hydrochloride and (6-chloro-5-
trifltuoromethylpyridazin-3-ylhydrazine hydrochloride

3,6-Dichloro-4-trifluoromethylpyridazine (W4.004, 150 mg) was dissolved in dioxane (3 ml)
and, after hydrazine monohydrate (100 pl) had been added, stirred at RT. After 4 h, the
solvent was drawn off and the residue was dissolved in water/ACN and separated by means
of preparative HPLC (met. D). The fractions, each of them clean, were combined, freed of the
acetonitrile and freeze-dried. 87 mg of (6-chloro-4-trifluoromethylpyridazin-3-yl)hydrazine
hydrochloride and 7 mg of (6-chloro-5-trifluoromethylpyridazin-3-yhhydrazine
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obtained. LC-MS rt: 0.68 rein [M+H]'-: 199.1 (met. a) W02009/097970
PCT/EP2009/000406 103 W3.019 and W3.020
N,N-Diethyl-3-chloro-6-hydrazinopyridazine-4-carboxamide trifluoroacetic
d N,N-diethyl-6-chloro-3-hydrazinopyridazine-4- ww
WOzt g@?}%@tlc acid salt & NON C | NN N NH2 NNH2 TFA & 00406
NOS5 J N ,N-Diethyl-3,6-dichloropyritl&zine-4-carboxamide (W4.019; 18 g)
hy: dioxYﬁ‘gr e OeF | ter (60 ml) and admixed with hydrazine

mono ate ). After stirring at 60C for 1. It, the mixture was
(6- Chlmafédnﬁ momddryﬁﬁﬁfﬁﬂa’meboﬁﬁgf@aﬁﬂk Imedmittiarededd’ adGixed with

f |me Th ' extracts were
H N@g% over so % sul ﬁfﬁl\lletlrtisdnffn %@C&?\%ﬁg ."The residue was
LC-Mburified fbylmea{ﬁéﬂﬁbréﬂérhﬁmﬂﬁ’lc (met. Q. The clean,
product-containing fractions were each combined, freed of ACN and
freeze-dried. 910 mg of

(6-Chigme-dligtAylkgeatsibrdes idatiazinvplyridiazine Hydertidradud® drifldoroacetic

IHNI\Z% g%)%rhr%%% ?r%%oroacelr%)adl %%It%\{/%?eg{) é; ”%r?ﬁq 5)pyridazine-4-

LC-MS, N-Bigthyiss-divbrode-Ayarhgzinepyiidazine-4-carboxamide trifluoroacetic
acid salt LC-MS rt: 0.79 min [M+H]+: 244.1 (met. a)
N,N-Diethyl-6-chloro-3-hydrazinopyridazine-4-carboxamide trifluoroacetic

W3.08Zid salt LC-MS rt: 0.68 min [M+H]+: 244.1 (met. a) 20 W3.021

(6 Ch §;~53§ 9,5’ @ @ﬂﬂpg}g ﬁﬁg(&ﬁﬂg)dlethylamme trifluoroacetic acid salt

N N-NH 3,6-Dichloropyridazin-4-yl)diethylamine
Qﬂ@@l 500 mg) was initially charged in dioxane 25 (20 ml) while
tlrrlng and ﬁcﬂmxed with hydrazine hydrate (0.65 ml). Thereafter, the
re N

Synthesized analogously to US 4,578,464
LC-MS rt: 0.26 min  [M~+H]™: 159.1 (met. a)

W3.006
(6-Chloro-4,5-dimethylpyridazin-3-yhhydrazine
Cl /N\

X N/NH2

H

3,6-Dichloro-4,5-dimethylpyridazine (W4.006; 29.0 g) was admixed with 160ml of hydrazine
monohydrate solution (160 ml) and heated to 90°C while stirring for 4 h. The reaction
mixture was admixed with water and the precipitate was filtered off with suction, washed

with water and dried over phosphorus pentoxide. 27.2 g of the title compound were obtained.

LC-MSrt: 0.15min  [M+H]": 173.1 (met. b)

W3.007 and W3.008

{(6-Chloro-~3-ethyl-4-methylpyridazin-3-yl)hydrazine (also as the TFA salt) and (6-chloro-4-
ethyl-5-methylpyridazin-3-yDhydrazine trifluoroacetic acid salt
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was heated first at 80C for 2 h and then to reflux for 3 h. After being left to
stand over the W02009/097970 PCT/EP2009/000406 104 weekend, the
mixture was heated to reflux for a further 48 h and, after cooling, the
s drawn off. The residue was purified by means qf i
W()Zé%\ﬁgé'}(%?g A). The clean, product-containing fractions We%(ﬁié%ﬁ%@ﬁ%\é%oecmé
combined, freed of the ACN, basified%with saturated sodium
h#?rogencarbonate solution @Fd therﬂ\‘extracted five times with EA and five
time NPCM. The combine anj¢ phases were dried over
magnesiumigulfate, filtered and oncertrated. 118 mg of reactant and
itle ¥éhpound WS rt: 1.24 min [M+H]-"
220.1 (met. a) MW3.100 10TFA
(TFAQG- hloro-5-trifluoromethylpyridazjn<3-yl)hydrazine hydrochloride H
HZN~N N,N HCI CI FFF See W3.004 W3.120 15
3.6-Dig ik eibxlpyndepingigprparayhe00 NEINVRE Nl charged in dioxane
8 md\!_xz(%%tBE%_%lP&YHyﬂfL%@'ﬁéf?&ﬁ%f&ﬁé%'ﬁi%%‘é’ﬂu?&%&%‘%};mm._
dissolved in acetic acid (5 ml) and added dropwise while cooling with ice
Thereafigr steiFrgaiBenisere raker? oC - mixherarsroTy £130 iy )linthgagewrse of
standib SR ReEea s BRise ARt JURSRRIPYad ﬁﬂ&éﬁ%&%ﬂ%&%ﬁe{éﬁ%agh@d and

__stirred at RT for 1 h. Then the mixture was alkalized with 10 N sodium
dried RyifrBidd Sotthier: thethyubsirphrigadasis exlakydmuine svaraobwimsd as the
free BREM, and the combined DCM phases were dried over sodium sulfate,
filtered and concentrated. The residue was purified by means of

The niidshFEHAS PR OTRsBIA] T asshapddbe cevdrratimnpuiied Sidngere of
prepa@RRR FAMPINRL: figegiaf tharde NahasnifiedvthrsatwratRdPAaRS M Abined, freed

- carbonate 25 solution and then extracted three times with DCM. The
of thesripHd orgdrichastermstacriekirreobirdoTrme of 6-chloro-4-ethyl-5-

methySsTEPR09/00Q4A8ne triflucroacetic acid salt and 239 mg of (6-chloro-5-¢thyi-4-

methylpyridazin-3-ylihydrazine as the trifluoroacetate were obtained.

(6~Chloro-5-ethyl-4-methylpyridazin-3-yhhydrazine trifluoroacetic acid salt, W3.007
LC-MS rt: 0.25 min  [M+H]": 187.1 (met. b)

6-Chloro-4-ethyl-5-methylpyridazin-3-yl)hydrazine trifluoroacetic acid salt, W3.008
LC-MSrt: 0.22 min [M+H]": 187.1 (met. b)

W3.009 and W3.012

(6-Chloro-4-isopropylpyridazin-3-ylhydrazine trifluoroacetic acid salt and (6-chloro-3-
isopropylpyridazin-3-ylhydrazine trifluoroacetic acid salt |
Cl N TFA Cl N._

~ N : =~ ™N TFA

| |
NH

3,6-Dichloro-4-isopropylpyridazine (W4.009; 2.3 g) was converted analogously to W3.007
and then dried. After preparative chromatography (met. ¥), 260 mg of (6-chloro-4-isopropyl-
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105 over sodium sulfate, filtered and concentrated. 50 mg of the title
compound were obtained. LC-MS rt: 0.37 min [M+H] 199.2 (met. b)
Wa3. 126 5 (6-Chloro-4-methanesulfonylpyridazin-3-yl)hydrazine N-N
S'O (n)'\ 3,6-Dichloro-4-methanesulfonylpyrid @g%%
woz mg, .9 mmol) was dissolved in 1,4-dioxane (5 ml) an 2%1%@9%994%
hydrate (295 |, 5.8 mmol) was addet0frhe mixture was stirred at RT for 4

d
sl P PRI SR R e .
pyridaz@-M 8 ey0razimitriffnedjice 480! (sradeM@)reWBta;ﬁed
(6~ Chfgro(g» %lé'ég%%g‘&p@r‘?&l‘z%h?ﬂ9}659%91;:1% ¥r ﬁlolpo%cNetl(cz Hef tn éi’l W?%‘i@")“rea

LC- M&ﬂbr@%&MméfﬁWﬁynd&z’f A-@ug)amino-N-(2,2,2-trifluoretliyl)urea
hydrochloride CIN.NF Cl . HCIHH F\N HHF F NN'~r N F NNyN \v~ F
H H O O 4-Nitrophenyl chloroformate (750 mg) was dissolved in THE (55
(6-Chintyp-2; Baptefivipsoatiin émiﬁwé@aziml}mmmdmhitéssﬂnrwg.ﬁha the
Le-M Rty s stirigd af Rigfoy
(6-chloro-4,5- dlmethylpyrldaz n- -yI hydrazme (W3.006, 620 mg) was
added dissolved in 20 THE (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
W3.0Heanga¥e fete obtained, which still contained significant amounts of

(6- ChEH?&Wlé}m&ﬁ oBYATOGRIoNAS. ym%%%ful %‘8&}(%"&‘&1‘3 é%%\%@ﬂ M'Q?Mé’ro 5-

means of preparative HPLC (met. D). The clean, 25 product-containing
cyclopraptibngidisia- éoﬁﬂﬂarﬁbazmmt@ﬂé@mﬁ\cmwmd@@tmg of the title
cl-_ campound werg=gbtained as the hydretfhlorldﬁ W02009/097970

T/B¥2009/000406 I TFA
NS ~NH
N 2 S NH
H |
NH

2

3,6-Dichloro-4-cyclopropylpyridazine (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-ylhydrazine trifluoroacetic acid salt and 708 mg of (6-chloro-5-
cyclopropylpyridazin-3-yl)hydrazine were obtained.
(6-Chloro-4-cyclopropylpyridazin-3-yljhydrazine trifluoroacetic acid salt, W3.010

LC-MS rt: 0.15min  [M-+H]": 185.1 (met. b)

{6-Chloro-5-cyclopropylpyridazin-3-yhhydrazine trifluoroacetic acid salt, W3.012
LC-MS rt: 0.22 min  [M+H]": 185.1 (met. b)

W3.011
(6-Chloro-5-ethylpyridazin-3-yl)hydrazine trifluoroacetic acid salt
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106 LC-MS rt: 0.40 min [M+H]+: 298.1 (met. b) W3.166
N*-(6-Chloro-4,5-dimethylpyridazin-3-yl)amino-N-(cyclopropyl)thiourea
NONHH CINNYN H5S
Wozéﬁgg%l%%és-dimethylpyridaz_in-3-y|)hydrazine (W3.006, 549 N Y8509/000406
ISsolved In methylene chloride (50 ml), and cyclopropyl isot |ocyana?e
(290 ) was added while stirring. THé hixture was stirred at RT for 7 h and
thep left to d overnight. Thereatfter, it was admixed with diethyl ether
mk and stirred for 3 h, and the precipitate formed was 10 filtered off
ith siliction. The precipitate was washed with ether and dried under
Ced pppessure. 830 mg of the title compound were obtained. LC-MS rt:
0.62 min JM+H]+: 272.1 (met. b) W3.167 15
N*-(6-Ch HI—4,5-dimethylpyyrriiddazin-3-yl)amino-N-(isopropyI)thiourea

Cl

See V\}%% CI-N-N\/NH H~T S
(6-Chloro-4,5-dimethylpyridazin-3-yl)hydrazine (W3.006, 380 mg) was
reacted with isopropyl isothiocyanate (235 I) and worked up analogously

w3 .ol W3.166. The precipitate obtained was 428 mg. The mother liquor was

““dried and purified using silica gel (70 g 20 cartridge, DCM/methanol
{(6-Chiradiery DedShwipthid 3thrkg) ) ihis affordédiardacthar A1 satg of product.
cl LC-N}@ rt: 0.78 min [M+H]: 274.1 (met. b) W3.168 25
-Chlpro-5+4fiéthylpyridazin-3-yl)amino-N-(isopropyi)thiourea
w ggo 097970 PCT/EP2009/000406 107

i?lH
NH,
See W3.010
W3.013
(6-Chloro-5-isopropylpyridazin-3-ylhydrazine trifluoroacetic acid salt
Ci /N\N TFA
|
NN ITIH
NH,
See W3.009
W3.014

(6-Chloro-4,5-diethylpyridazin-3-ylhydrazine trifluoroacetic acid salt

Cl N TFA
~ N

]

ITIH

NH,
3,6-Dichloro-4,5-diethylpyridazine (W4.014; 3,0 g) was converted analogously to W3.007
and then dried. After preparative chromatography (met. F), 2.0 g of the title compound were

obtained.
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N-N H CI -\ N-NyNH H S 6-Chloro-5-dimethylpyridazin-3-yl)hydrazine as
the trifluoroacetic acid salt (W3.005, 660 mg) was dissolved in DCM (55
ml) while stirring with isopropyl isothiocyanate (258 I) and triethylamine

as added. Workup and isolation were effected anal
Wgzéﬁé&ﬁfge od described in W3.167. In this case, 140 mg o??égfﬁ? %6%/ 000406
compound were isolated as a precigate. LC-MS rt: 0.81 min [MH]'-: 260.1

t b), W3.1 N
LC"\4%?56{-)2)%8}151—4E%Tr%éth%/%y}rigg%fh?%-yl)amino-N-methyIthiourea Cl
AnalojetNB K- NMH, Hel®dl6xGhiprae, bretiaredhylpyridazin-3-yl)hydrazine

Numbg‘i:"ls 006;-8:00-g)-was-dis *Id i DCM{4006 and ad
methyl isothiocyanate (3.35 Q). url%sa uently, the MiXtire was stirred at

o IAY A adnaicad aanth
| A\ b4 G TITLE AT TU AUT TTTATU VVILTT

RT for dl\left to stand over the|weekend. W@.@f??%ﬁ?ﬁ? WA M-
filtered off, was ed with PCM and drieddrpa drying cabinet at ESC. 11.25

W3.050f the mpeund Wege76151f@btai|?ed. ng-MSOerL@nﬁﬁﬁmﬁw]':

met.
246.1 (met. ) ) _ necessary; product: 278 mg
N'-(6-Chloro-4-methylpyridazin-3-y1)amino-N-methylthiourea CI

YN 0 (6-Chloros4-methylpywdagig3syt) hydrazne

(W3 ted and worked_up analogously to W3,169.
w30 HOW rigd oyt for '[i?eéseldays i%%é‘a%s)o})% ed with

W02 2009/000406 8 Y. 7@k ihe tHeeempaind

extracted; product: 352 mg

W3.017
(4-Chloro-6,7-dihydro-5H-cyclopenta[d]pyridazin-1-ylhydrazine
Ct /N\ N
|
X N,NH2
H

1,4-Dichloro-6,7-dihydro-SH-cyclopenta[d]pyridazine (W4.017; 3,89 g) was converted,
worked up and isolated analogously to W3.006. 3.24 g of the title compound were obtained.
LC-MS rt: 0.20 min  [M-+H]": 185.1 {(met. b)

W3.018
(4-Chloro-3,6,7,8-tetrahydrophthalazin-1-yDhydrazine
Ci /N N

N | ~NH,

1,4-Dichloro-5,6,7,8-tetrahydrophthalazine (W4.018; 10.3 g) was converted analogously to
W3.006. After water had been added, however, the mixture was extracted with DCM, and the
DCM phase was removed, dried, filtered and concentrated. 9.1 g of the title compound were

obtained. LC-MS rt: 0.68 min [MA+H]": 199.1 (met. a)
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LC-MS rt: 0.20 min [M+H]+: 232.1 (met. b) Analogously to W3.169, the
following were prepared: Number LC-MS rt M+H]+ Comment. H S
W3.191 "i-N H N4 N-\ 0.50 min 260.0 W3.006: 5 g; product: (met. b) 7.6
kN, N 286.0 W3.006: 5.0 g; product: W3.192 ciHH L
WOZ@;E}]&? gb lﬂg W4 W4.003 and W4.014 3,6-Dich|oro-4-ethylpy%cgdglj#é%gh%h%mﬁ
3,6-dichloro-4,5-diethylpyridazine GPRION CI CI CI 10 In analogy to:
Samaritoni, Org. Prep. Proc. Int. 117 (1988) 3,6-Dichloropyridazine (10 g),
silver nitrate (5.7 g) and propionic acid (7.5 ml) were initially charged in
W3.01Pate¢ W2972A1) and, at 50C, concentrated sulfuric acid (.1 ml) was added
N,N-ISORY J§%gfeﬁ&%%‘%&gg{H%ﬁ?ﬁzﬁﬁé‘ﬁﬂﬁ? 1&8%&&{{%%%1@8??%6% %89 AN
solution of ammohium persultate (46 g) in water (1.25 ml) was slowly
N,N-daeibigldCdeblonist hyidhizizonminlazBinfteathexaddidioh ihermssetircand salt
heated to 70C for 30 min. After standigg overpjght, the reagtign mixture
Ehovged'snto ice/water and adjusted t0 pHT7 With 25% ammonium
\Eﬁ%ag%@njh@q the mixture was threertimes with
dichlgrome ane.’;fhe combined organic phases wefe dried over sodium
sulfate and, after the desiccant had béen™ filter ff, dried under reduced
pressure. The residue was purified by means of preparative 20 HPLC
(met. Q. The product fractions, each of them clean, were combined, freed
N,N-Igifthg - acedoritoterynder nedd crdboresside S (B d Stedl whrenisiraededithwater
ichloramethane, Th bined prganic, ried over, sodj
0 e A ) e
mixtupressureatedd @ lol3G idichlorddeetioplipyzittaRilethech B8 0 ofas admixed with
DCM?%%%%@&Z ?319 B gg %&3984910 %g%og%%?ned é:xtracts were dried over sodium

ro-4,5-diethylpyridazine were obtained.
sulfate, 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. 910 mg of N N-diethyl-3-chloro-6-hydrazinopyridazine-4-carboxamide
trifluoroacetic acid salt and 560 mg of N,N-diethyl-6-chloro-3-hydrazinopyridazine-4-
carboxamide trifluoroacetic acid salt were obtained.
N,N-Diethyl-3-chloro-6-hydrazinopyridazine-4-carboxamide trifluoroacetic acid salt

LC-MSrt: 0.79 min [M+H]™: 244.1 (met. a)

N,N-Diethyl-6-chloro-3-hydrazinopyridazine-4-carboxamide trifluoroacetic acid salt
LC-MS 1t: 0.68 min [M+H]": 244.1 (met. a)

W3.021

(3-Chloro-6-hydrazinopyridazin-4-yl)diethylamine trifluoroacetic acid salt
Cl

N
M TFA
PN N o N~ NH 2
) "
(3,6-Dichloropyridazin-4-yl)diethylamine (W4.021; 500 mg) was initially charged in dioxane

(20 ml) while stirring, and admixed with hydrazine hydrate (0.65 mi). Thereafter, the mixture

was heated first at 80°C for 2 h and then to reflux for 3 h. After being left to stand over the
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3,6-Dichloro-4-ethylpyridazine, W4.003 LC-MS rt: 0.83 min [M+H]+: 177.1
(met. b) 5 3,6-Dichloro-4,5-diethylpyridazine, W4.014 LC-MS rt: 1.02 min
[M+H]+ 205.1 (met. b) W4.004 10
- 0-4-trifluoromethylpyridazine N-N CICI FF F
W()Zieg/ ﬁr omethyl-1,2-dihydropyridazin-3,6-dione (W5.004; 1%%%}’3\9% 1000406
initiaIIy charged in phosphorus oxyél@l‘bnde (2ml) as a suspensmn while
ring at RT. Thereafte the eaction tur Ola ed to
el B B R e R el B e
was dww gffr@dh@t@ﬁmwesmghﬁa@ftarmmhmgf thepmixiveeiPA<CaadaedAd. The clean,
produ%&hc:on%lel tc@%r% WERHS &tp AINASy e%dragtelpl t}tlhrg%m \fletg g %T,Paturated
& comb organic p ases “Were dried over sodiurm suifate an
sodiufilteyihg gwﬁcmbcdmmmémuodrm tinolerxteaitiod divpressu rei thaDAmgdb fitheimes

oun ere obtained. LC-MS rt: .94 min [M+H]+: 1
R el Ao Ao ek B e, MRl
conced{BuRimEthiyhd (- dfﬂfqldn@pydl d@ﬁm@@,ﬁhﬁ itk QUBR06168cTegyolaisd.

p phoru h{orlde (150 ml) and heated to 80C for 2
R s el eeiiar

|xture d’ded to ice-water and adjusted
cautiously to pH 10 with 10 M NaOH while cooling with ice.
w3.14402009/097970 PCT/EP2009/000406 110 The precipitate was filtered off
with suction, washed with water and dried. 78.3 g of the title compound
(6-Chigeoes dbidinveain bGP rdagieS mijh ke RPatiinstieh)

See W3.004

W3.120
(5,6-Diethoxypyridazin-3-yhhydrazine

O N__-;:N

N-(5,6-Diethoxypyridazin-3-yl)-N-nitroamine (W4.120; 114 mg) was dissolved in acetic acid
(5 ml) and added dropwise while cooling with ice and stirring at between 10 and 20°C {0 a
mixture of zinc (130 mg) in water (3 ml). Thereafter, the ice bath was removed and the
mixture was stirred at RT for 1 h. Then the mixture was alkalized with 10 N sodium
hydroxide solution, the aqueous phase was extracted three times with DCM, and the
combined DCM phases were dried over sodium sulfate, filtered and concentrated. The
residue was puriﬁed by means of preparative HPLC (met. A}. The clean, product-containing

fractions were each combined, freed of the ACN, basified with saturated potassium carbonate

~solution and then extracted three times with DCM. The combined organic phases were dried
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W4.007 5 3,6-Dichoro-4-ethyl-5-methylpyridazine CI N,N C1 The
compound was synthesized analogously to W4.003. The reactant used
was 3,6-dichloro- 4-methylpyridazine (4 g). 3.6 g of the title compound

Wozw%%t@ned LC-MS rt: 0.92 min [M+H]": 191.1 (met. b) 1%(\%‘?@8%%3%90406_

6-Dichloro-4-isopropylpyridazine and
3,6-dichloro-4,5- diisopropylpyridazid@5C| N‘N CI NON CI The compound

over sogjnfg K Selzlgﬁie I%&%:ISI)ESEI srated Og 3 olé)?f t:ff ezdIChloruTrPcy &gzaezb%%amed

utyric aci WEre use ain
LC-MS, 6tdichToror4-ifeipidpylp9idaziee tand 0.33 g of
3,6-dichloro-4,5-diisopropylpyridazine. 3,6-Dichloro-4-isopropylpyridazine,
W4.009 LC-MS rt: 0.96 min [M+H]+: 191.1 (met. b) 20
W3.1306- Dichloro 4 5 diisopropylpyridazine W4.015 LC-MS rt: 1.14 min

] F? 4.01Q and W4.016
o bR e

,6’ ichlohg44,5- dlcyclopropylpyrldazme W02009/097970
¢ $009/000406 111 CINON CI NON CI The compound was
syn e,s@zed analogously to W4.003. 3 g of 3,6-dichloropyridazine and

cyglo opanecarboxyllc acid (2.41 ml) were used to obtain 1.6 g of
3,6-dichloro-4- cyclopropylpyridazine and 0.96 g of

3,6- D&ﬁh@@@@f@tﬁaﬁﬂéiﬂﬁ&@ﬂi?ﬂ&b&yﬁqwm@@ 660 mg, 2.9 mmol) was dissolved in
3,6-Dichlorg-4-c azi W4 010 LC-MS rt: 0.87 min [M+H]

1 -GBS b B oI ORI O LS miure was

stirred @-NS i 41@5Hmmﬂﬁbdﬂﬂﬂat&2%d(ﬁﬁefeﬁh&9 W4 8k Ficd by flash chromatography

(dichloromethane:ethyl acetate). Yield: 200 mg

LC-MStt: 0.17 min  [M-+H]": 248.0 (met.c)

W3.150

N*-(6-Chioro-4,5-dimethylpyridazin-3-yl)amino-N-(2,2 2-trifluorcethyl)urea and N*-(6-
chloro-4,5-dimethylpyridazin-3-yhamino-N-(2,2,2-trifluorethyljurea hydrochloride

Cl N Cl

ha

F
PP
Y T

FE

F

4-Nitrophenyl chloroformate (750 mg) was dissolved in THF (55 ml), 2,2,2-triflucroethyl-
amine (0.3 ml) was added while stirring and the mixture was stirred at RT for 3 h. Then
(6-chloro-4,5-dimethylpyridazin-3-ylYhydrazine (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 amounts 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 title

compound were obtained as the hydrochloride.
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1,4-Dichloro-6,7-dihydro-5H-cyclopenta[d]pyridazine CI NON CI
2,3,6,7-Tetrahydro-5H-cyclopenta[d]pyridazin-1,4-dione (W5.017; 11.3 g)
was suspended in 15 phosphorus oxychloride (36.7 ml) and heated to
. After cooling, the mixture was added to ice-wat %
WOZ@%%%%%éutiously to pH 10 with 10 M NaOH while cooling%’r?fi g?{g)r?éeﬁmmé
the water phase was extracted threé#mes with EA. The combined EA
has ere dried,fikt d centrated. 3.89 g of the title compound
LC'M\%é%r'e&o% ained. [Ifgﬂjs?%gﬁpﬁ?% M-+H]+: 189.1 (met. b) 20 W4.018
1,4-Dichloro-5,6,7,8-tetrahydrophthalazine W02009/097970
W31 é:T/EP2009/000406 112 CIN, ClI
,3,5,6,7,8-Hexahydrophthalazine-1,4-dione (W5.018; 10.1 g) was
N*-(6ptdpaned,. anblogouklyridaid300BaHimweve st erpopsipitatemas
ci. SuRgequently purified using silica gel (300 g, n-heptane/EA 7:3). 10.32 g
thé #itle compound were obtained. 5 LC-MS rt: 1.29 min [M+H]'-: 203.1
Wﬂﬁ)lg NH\I-Diethyl-3,6-dichloropyridazine-4-carboxamide CIN,
10\:§ﬁ-Dic opyridazine-4-carbonyl chloride (2.5 g) was
initially chargedgn DCM Y25 ml) at RT. Thereafter, diethylamine (1.5 ml)

%;%(jissolved in DCM (5 ml) was slowly added dropwise while stirring.
(6-Chiomer sty Sty Hdran thhrikanaciaS aehfied wigh Watdissatyed in

methyRXHASKESHIY e0tim e it BiGYe i eseantRinat 0 Monhases weleidringe

.. over sodium sulfate, filtered and concentrated. The residue was purified .
stirring, The JRE B iies Yare 8t dafthdge 2a% themdsthierteadgpyehnielyt 1 Bsgeafter it
was atigiHte eamprunRd wese obaInadd stirred for 3 h, and the precipitate formed was

filtered off with suction. The precipitate was washed with ether and dried under reduced

pressure. 830 mg of the title compound were obtained.

LC-MS rt: 0.62 min  [M=+H]™: 272.1 (met. b)

W3.167
N#-(6-Chloro-4,5-dimethylpyridazin-3-yl)amino-N-(isopropyl)thiourea

/N—"N\ N N H
Ct N~
H \[.Sr

(6-Chloro-4,5-dimethylpyridazin-3-yhhydrazine (W3.006, 380 mg) was reacted with
isopropyl isothiocyanate (235 ul) and worked up analogously to W3.166. The precipitate
obtained was 428 mg. The mother liquor was dried and purified using silica gel (70 g

cartridge, DCM/methanol gradient 0-30% within 30 min). This afforded a further 119 mg of

product.

LC-MS rt: 0.78 min  [M+H]": 274.1 (met. b)

W3.168
N*-(6-Chloro-5-methylpyridazin-3-yl)amino-N-(isopropylthiourea
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LC-MS rt: 0.97 min [M+H]+: 248.1 (met. a) W4.021

(3,6-Dichloropyridazin-4-yl)diethylamine CI NON N CI 20

3,4,6-Trichloropyridazine (2 g) and diethylamine (2.4 ml) were initially

in toluene W02009/097970 PCT/EP2009/000406

Wgzmg%ig%astand at RT for 3 days. Then the mixture was adrfiég(é]&\?%%ﬂbg/ 000406

water and EA, and the EA phase wH/removed. The EA phase was

washed three times with water, dried over magnesium sulfate, filtered and
cqoncentrated. ThMe was purified using silica gel (70 g cartridge,
ep ne/Egﬁradi NE0-50% within 60 min). 1.1. g of the title compound
ere 5,0btdined. TC-MS rt: 1.24 min [M+H]+: 248.1 (met. a) W4.120
,6-Diethoxypyidazin-3-yl)-N-nitroamine O _NN o 0 NIN,0- 10 H
,6-Diethoxypyridazin-3-ylamine (analogously to T. Horie in Chemical &
6-Chiftbasraasenion Bulatn (1808 A4¢Ds AL BlrbamA NS INNAE0S,

charged dissolved in concentrated, sulfuric acid (4 ml) at RT. The mixture

660 mg L WisSis s ettt ang Shdrls SHTRBRIHD SoRORIL P HHRs ke (258 1D

and trk€ig RRdoncentBiedssdfidc weitkwesapdded dropwvisefAler 20mmaly to the
15 0C, ,@e ice_bath was removed and the mixture was stirred for 4 h. Then
methog deser

Bled Aokt to dEI R iftnk bIBAT HFHE! S ERPIARRN & \fEs SlRfed 2s 2

precipaacbthe mixivwre wassstisied an@EHPr Zeuoth@ndioby. Then it was admixed
with ice while cooling with ice. After adding DCM, the phases were
separated and extracted three times with DCM. The combined DCM

W3.1¢hases were dried over sodium sulfate, filtered and concentrated. 188 mg

, he tit] d 20 obtained, LC-MS rt: 0.81 min [M+H]: 236.2
N6 R SRR EePTbr o RS CEOR g e NN

l
ci /N\}NHNYS
NH
S N

H

(6~Chloro-4,5~dimethylpyridazin—3—yl)hydrazihe (W3.006; 8.00 g) was dissolved in DCM
(400 ml}) and admixed with methyl isothiocyanate (3.39 g). Subsequently, the mixture was
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 45°C. 11.25 g of the title compound were

obtained.

LC-MS rt: 0.29 min [M+H]": 246.1 (met. b)

W3.170
N'-(6-Chloro-4-methylpyridazin-3-ylamino-N-methylthiourea

cl N\INHNYS

o’
N _NH

(6-Chloro-4-methylpyridazin-3-ylihydrazine (W3.002; 5.5 g) was reacted and worked up

analogously to W3.169. However, stirring was carried out for three days instead of one.
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CIClI O1\ SO 25 3,4,6-Trichloropyridazine (2.5 g; 13.6 mmol) and
methanesulfinic acid sodium salt (2.78 g, 27.26 mmol) were stirred in 20
ml of a solvent mixture of water/THF/DMF (5:10:5) at RT for
97970 PCT/EP2009/000406 114 30 h. The solve
Wozﬁ%%%%%génder reduced pressure and the residue was partitlgcgjnvié P2005/000406
between ethyl acetate and saturated @mmonium chloride solution. The
0 IC; s remaqved and concentrated, and the crude product
7 52?%5}%%%85@%% \ghlrn%r(%g%%er%'phy (dichloromethane:methanol). Yield:
LC-ME 4tg0820@MS rt: 0.44 min [M+H]: 227.0 (idét:1b) :\AE.00dnet. b)
4-Trifluoromethyl-1,2-dihydropyridazin-3,6-dione H O FN~NH O FF F 10
3-Trifluoromethylfuran-2,5-dione (5 g) was introduced in portions into an
AnaloglvesishyidBilinbd S dhetionl of mgisazinerelihyaochloride (3.2 g) in water (50

TR A £d R £ A} I~ HY Lot + | irevlate 1 +.
"ll). AILET bll”lllg 101 &711,7UTE IIIIKLUIUIl;Ide 1ICTCTO StAlTU UVETTIIYTTL, TUTE TITAT

Numhg\h the mixture was reflixel S furtMr&lh_ and left td- SRy ernight

Th:an it was-dried 1d the residue waks purified b 5 of _preparative
W3,1c§hrorﬁ81tygi_q%hﬁ (ﬁ%t\Q. Theglhean frac |ot|{ﬁ§ wa);\gr%omgiggd?fﬁ%u,& N
was [15 drawh off and the| residue was fflBezdtrieel 250 mg of the title

compound werg, optained. LC-MS rt:]0.23 min [M+H]: 181.1 (met.b) W5

W3.1W25'0Q6~§2N2~$ 0 hy|'1.@5qiqyg{ooyr3§§z@ne-§f@ Bve> - Bg: product:

(met.b) | 7.8 g

W4
W4.003 and W4.014
3,6-Dichloro-4-ethylpyridazine and 3,6-dichloro-4,5-diethylpyridazine

Cl N
|
X Cl . AN Cl

In analogy to: Samaritoni, Org. Prep. Proc. Int. 117 (1988)
3,6-Dichloropyridazine (10 g), silver nitrate (5.7 g) and propionic acid (7.5 ml) were initially
charged in water (125 ml) and, at 50°C, concentrated sulfuric acid (11 ml) was added

dropwise. After the addition, the reaction mixture was heated to 60°C and a solution of

- ammonium persulfate (46 g) in water {125 ml) was slowly added dropwise within 20 min.

After the addition, the mixture was heated to 70°C for 30 min. After standing overnight, the
reaction mixture was poured onto ice/water and adjusted to pH7 with 25% ammonium
hydroxide solution. Then 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. 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-cthylpyridazine and 3.0 g of
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NH NH O Hydrazine dihydrochloride (83.6 g) was dissolved in water (20
ml), heated to 100C, and 3,4-dimethylfuran-2,5-dione (100.4 g) was
introduced while stirring. Then the mixture was heated to reflux for 3 It

tly, the precipitate formed was filtered off with sugtj
WO T P30061000406. 115 washat! with iy E& HH94000406
The residue was suspended in EA (209), filtered off with suction, and was

3,6dl‘ﬁ@%%%%ﬁ%%%}ﬁgﬁ%%@%%%}) Wwere obtained. LC-MS rt: 0.19 min .

2,3,6,7-Tetrahydro-5H-cyclopenta[d]pyridazine-1,4-dione O CNH NH O
5,6-Dihydro-4H-cyciope ran-1,3-dione (11.3 g) was converted and
3’6"DW§r %&XG%E%X?%%%Z&]EFV {o WQ%OOG. Suspension in EA was not carried out.
LC-MBLB ¢8F srinde product were 10 obtained [MGIWS it7 DI GeorbjM+H]+:
153.1 (met.b) W5.018 2,3,5,6,7,8-Hexahydrophthalazine-1,4-dione O NH
NH O 15 2,3,5,6,7,8-Hexahydrophthalazine-1,4-dione (10.0 g) was
3,6-Dodrheertéd-dreahydionrsip1ma)/e0074 10.14 g of the title compound were

Lcmh&b}@i?%.%&-MS rt: 0.72 min [M+H]+: 167[%%*:@0§YT}Q&55 of the

units of the "eastern half' 20 01.001
N-[3-(2-Bromoacetyl)-5-(pentafluorosulfanyl)phenyl]acetamide

W4.004

3,6-Dichloro-4-trifluoromethylpyridazine
N—N

c—  S—al

E F

F
4-Trifluoromethyl-1,2-dihydropyridazin-3,6-dione (W5.004; 125 mg) was initially charged in
phosphorus oxychloride (2 ml) as a suspension while stirring at RT. Thereafter, the reaction
mixture was heated to 80°C for 7 h, then phosphorus pentachloride (100 mg) was added and
the mixture was stirred at 80°C overnight. After cooling, the mixture was added to ice-water
and the aqueous phase was extracted three times with DCM. The combined organic phases
were dried over sodium sulfate and, after filtering off the desiccant, dried under reduced
pressure. 150 mg of the title compound were obtained. LC-MS rt: 0.94 min [M-+H]™:
217.1 {met. b)

W4.006

3,6-Dichloro-4,5-dimethylpyridazine
Ci
0
— N
C
4,5-Dimethyl-1,2-dihydropyridazine-3,6-dione (W5.006; 69.7 g) was suspended in
phosphorus oxychloride (150 ml) and heated to 80°C for 2 h. After cooling, the mixture was

added to ice-water and adjusted cautiously to pH 10 with 10 M NaOH while cooling with ice.
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W02009/097970 PC /EP2009/000406 116 FF1F F~S~Br FH NTO
N-[3-Acetyl-5-(pentafluorosulfanyl)phenyllacetamide (859 mg, for
synthesis see example 1) was dissolved in a mixture of methanol (10 ml)

10 ml) and phenyltrimethyl- ammonium tribromid S

WOZ%Q%%%éortions while stirring. After stirring at RT for 5 2 heq%ﬁﬁ%pg %00406

was heated to 40C for a further 3 h.1After cooling, the reaction mixture

was .added ta.2 N sulfuric.acid,.and the aguegus phase, was cted.3 .
e D Gy et e i b A el & BhOaRSch ot
compsuthtesiltérathadd coMEBmtratéa nfihe cru@d-prgtuct wagatirifled 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]4: 382.0 (met. a) 10
W4.002.002 2-Bromo-I-(3,5-di-tert-butyl-4-hydroxyphenyl)ethanone (Apollo
entif 10,1 01&)03 2-Bromo- |

36 DR

morp%olin-4-y|phenyl)ethanone Br N O 00

Ct Pargd as described in WO 2004/078721. 20 01.004
:Broman-|-(4-methoxy-3-morpholin-4-yl-5-trifluoromethylphenyl)ethanone

W02009/08§7970 PCT/EP2009/000406 117 FFF O

The compound was synthesized analogously to W4.,003. The reactant used was 3,6-dichloro-
4-methylpyridazine (4 g). 3.6 g of the title compound were obtained.
LC-MS rt: 0.92 min [M+H]™: 191.1 (met. b)

W4.009 and W4.015
3,6-Dichloro-4-isopropylpyridazine and 3,6-dichloro-4,5-diisopropylpyridazine

Cl N
Ci /N\iN < %N
S ¢ |

The compound was synthesized analogously to W4.003. 2.5 g of 3,6-dichloropyridazine and
isobutyric acid (2.34 ml) were used to obtain 2.46 g of 3,6-dichloro-4-isopropylpyridazine
and 0.33 g of 3,6-dichloro-4,5-diisopropylpyridazine.

3,6—Dichloro-4—isop1‘0pylp}rficiazi1le, W4.009

LC-MSrt: 0.96 min  [M+H]™: 191.1 (met. b)

3,6-Dichloro-4,5-diisopropylpyridazine, W4.015
LC-MStt: .14 min  [M+H]: 233.1 (met. b)

W4.010 and W4.016
3,6-Dichloro-4-cyclopropylpyridazine and 3,6-dichloro-4,5-dicyclopropylpyridazine
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O'Y O Br
4-[5-(1,1-Dimethoxyethyl)-2-methoxy-3-trifluormethylphenyllmorpholine
(02.004; 460 mg) was dissolved in a mixture of methanol (1.4 ml) and
, the mixture was cooled to 7C, and phenyltrimethylarmnonium
WOZ%@%%%%Q(SBO mg) was added in portions while 5 stirring. A%@é?é%?ﬁﬂagé‘tmo“%
RT for 3 h, the mixture was left to sthhid overnight. Then aqueous

thiosulfate solution (95? ml; \«h: 5 %) and water (4 ml) were added, and
t imture was admixéd#ith A and extracted three times with EA. The
d

e

Ci

admixed with water, neutralized with saturated sodium

The chygingenearonaie solution antexkasrachtiy ee disresouioh eyl g8l and
The combjned. extracts were dried over magnesium, filtered an

eyl RERRTALEES VP B AT b B Bl S Gt ey

cyclopegigie/hepiaraas o eluens, AR mgoiitbaidssiigagampadaswere
obtained. 15 LC-MS rt. 1.67 mj +H]' : 382.0 (met. a) 01.005

3’6'Dﬁ?f df “%?8@%88%%{%§m%§§§;anylphenyI]-N-methyIacetamide 0

LC-MBFSESF B OTNI+B0™: 189.1 (met. b)
2-Bromo-I-[3-methylamino-5-(pentafluorosulfanyl)phenyllethanone

(01.006; 100 mg) was dissolved in DCM (5 ml) and acetyl bromide (21 1)
3,6-Dicabaddeddidyidtboptispinihyitieriatr g 0abRT for 4 h, further acetyl

omide (21 1) %ﬁd_ d the mixture was stirred further at RT. After
LC- S an’dil‘n&g5 g\?élrn\i/[ﬁ% € migtrilr@}%g once again admixed with acetyl

bromide (21 1) and stirred for 2 h. Then the reaction mixture was
Wa.0 9ncentrated and the residue was 25 purified by means of preparative
""HPLC (met. A). The product fractions, each of them clean,
1,4-DWiHi2008/0970vh RT/ERROAIONN4AGIEliBwere combined, freed of the
Cl ac%onitrile under reduced pressure, adjusted to pH 9 with
=~ N

|
N

2,3,6,7-Tetrahydro-5H-cyclopenta[d]pyridazin-1,4-dione (W5.017; 11.3 g) was suspended in

phosphorus oxychloride (36.7 ml) and heated to 80°C for 2 h. After cooling, the mixture was

added to ice-water and adiusted cautiously to pH 10 with 10 M NaOH while cooling with ice,

and the water phase was extracted three times with EA. The combined EA phases were dried,

filtered an_d concentrated. 3.89 g of the title compound were obtained. LC-MS rt: 0.71 min
[M+H]": 189.1 (met. b)

W4.018
1,4-Dichloro-5,6,7,8-tetrahydrophthalazine
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sodium hydrogencarbonate solution and extracted three times with EA.
The combined organic phases were dried over magnesium sulfate and,
after the desiccant had been filtered off, dried under reduced pressure. 50
f the title compound and 18 mg of reactant were 5 isolated. L C-MS
Wmﬁbfgﬁfﬁﬁ% [M+H]T: 396.0 (met. a) 01.006 PCT/EP2005/000406
2-Bromo-I-[3-methylamino-5-(pentafld@rosulfanyl)phenyllethanone Fes, F
Br F 10 ,NH
(RrBromoacetyl)-5-(pentafluorosulfanyl)phenyl]-2,2,2-trifluoro-N-meth
amide (01.075; 1.2 g) was admixed with water (15 ml), and
ed sulfuric acid (15 ml) was added dropwise while stirring and
ice cooling. The mixture was heated to 80C and stirred at this
mperature for 7 h. After cooling, the reaction mixture was added slowly
to a 15 mixture of 10 N sodium hydroxide solution and EA, and the
2,3,5, adqktles phasepivhsleximactelddiore tiWed Wt €A o Thecombinethonbanics!y to
were dried over magnesjum sulfate an fter the desiccant.had
W O B S R P P SR o e
n-hepbpeieAns 0f predagativbeHPleCqmetuA) vine gvadusst. fractions, each of
C w ined, freed qf the acetonitrile under reduced
LC~Mp§rzﬂqslu%?r%iélutiﬁ}?[z%%mv%%%gm?ﬁ hydrogencarbonate and extracted
three times with EA. The combined organic phases were dried over
W4r.(}%agnesium sulfate and, after the desiccant had been filtered off, dried
under reduced pressure. 420 mg of the title compound were isolated.
N.N-DethwEo-tish onip yMdadine-35pb¢neetids) 25 01.007
c12-Brggo-I-[3-methoxy-5-(pentafluorosulfanyl)phenyllethanone
097970 PCT/EP2009/000406 119 O F ~'F qFS IMF F

NN

Cl
SN0

)

3,6-Dichloropyridazine-4-carbony! chloride (2.5 g) was initially charged in DCM (25 ml) at
RT. Thereafter, diethylamine (1.5 ml}) predissolved in DCM (5 ml) was slowly added
dropwise while stirring. After stirring at RT for 3 h, the mixture was admixed with water and
extracted three times with DCM. The combined DCM phases were dried over sodium sulfate,
filtered and concentrated. The residue was purified by means of silica gel (70 g cartridge,
n-heptane/EA gradient). 1.8 g of the title compound were obtained.

LC-MS rt: 0.97 min  [M+H]": 248.1 (met. a) |

W4.021
(3,6-Dichloropyridazin-4-yl)diethylamine

Cl N
P
|

3,4,6-Trichloropyridazine (2 g) and diethylamine (2.4 ml) were initially charged in toluene
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Br /0 1-[3-Methoxy-5-(pentafluorosulfanyl)phenyl]ethanone (02.007; 1.63
g) was dissolved in THE (150 ml), and phenyltrimethylammonium
tribromide (2.2 g) was added at RT while stirring. After stirring at RT for 2

the mixture was admixed with water, neutralized with 5 saodj
Wozﬁ%%iéﬂgarbonate solution and extracted three times with %ﬁ%‘?’ﬁgmgw 000406
alkaline water phase was extractedi3% with EA. The combined organic
ere dried magnesi Ifate and, after the desiccant had
(10 R T R s e e s B S g A
and theyEmediascof prepacatide THE BB, (shede ApsThespeddetfrastonsdtheaateoidried over

d, freed of | duc
oK He AT £ SCRS Ky o L ReA AN B raisnael (70 &

carmdgeee—haﬁ:%lwm EAudide cofdinachorganidphases ofgretdriechboyend were
obtailT 3gne3|um sulfate and, after the desiccant had been filtered off, dried
under reduced pressure. 1.27 g of the title compound were isolated.
LC-MSGMS2A 65 eiriN+B4 8-1 36%9amet. b) 15 01.008
2-Bromo-I-(3-tert-butyl-5-ethoxymethylphenyl)ethanone 0 Br
1-(3-tert-Butyl-5-ethoxymethylphenyl)ethanone (02.008; 550 mg) was
W4.1dissolved in methanol/ THE (10 ml/10 ml), admixed with

Itrlmeth trlbromlde (882 mg) 20 while stirring and stirred

N-, g?%‘iM or%)%r G se My, e feaction mixture was poured onto DCM
00 ml) and washed thoroughly once with 5% sodium thiosulfate solution

and once with water. Then the DCM phase was dried and concentrated.

T B'tiﬂq\lwas urified using silica gel (40 g cartridge, n-heptane/EA
gradl ht of 9-50%!in 30 min). 566 mg of the title compound were

i R.-1683 min [M+H]+: 313.2 (met. a) 25 W02009/097970
PCT/EP2009/d@)O406 120 The following were prepared analogously:

5,6- Dlecf‘hé)x&)yn azbigr Pa:ﬂaq] egrcl)tus{t %rléu'[{ggfg: 1% E%Qrglgc:a?gc%ﬂzgmaceutmal
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 h. Then it was cooled again
to 0°C, a further 0.5 ml of the acid mixture was added and the mixture was stirred at 0°C for
another hour. Then it was admixed with ice while cooling with ice. After adding DCM, the
phases were separated and extracted 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}

W4.126
3,6-Dichloro-4-methanesulfonylpyridazine

N—N
I 7 Ny—c¢

,,s//O

07N
3.4,6-Trichloropyridazine (2.5 g; 13.6 mmol) and methanesulfinic acid sodium salt (2.78 g,
27.26 mmol) were stirred in 20 mi of a solvent mixture of water/THE/DMF (5:10:5) at RT for
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01.009 ~0 1.92 min (met. a) 691 mg 01.010 2.01 min 343.2 02.010; 410
mg; product: (met. a) 405 mg 0 Br 02.011; 390 mg; 5% citric acid 01.011
299.2 1.77 min solution added instead of ~0 (met. a) thiosulfate; product:

02.012; 333 mg; stirred at RT Br for 12 h; stirred &ﬁ%og% citri
WOZ%‘?;()‘%Q 30784 min 327.2 acid solution instead of thio o (met. a\g‘ 1 065/8004%
solution 1 h; product: 327 mg 02.013;4540 mg; after 395.3 thiosulfate
30 b, ?ﬁlu“ n, V\t(ashed 01.013/,2.16 min (]rjnet. a ad%:]%)nallsy with 20% citric

8™ QORI Ao S08HHy 4 BT S i posidue was partitionied
betwed3 etigthaxy:fe-tmiduatomethyiphenjdyettidnade stDitldnE Bieldrgdnio phase was
) 1-(3-Methoxy-5-trifluormeth I§1en Iéethanone( 014, Orr%%?&was i
o SR EATO (016 1) SRS AP B JF e (8 WP o
(dichlooppetiiidy:brahaickd ) TOR1dd)4rgEA (1.2 ml). After heating to RT for 2 h,

e mixfure was.| S vernight, then the reaction mixture was
LC- ?rtnB 4en S[l\ggﬁt Egd()vgén
W

tered through™ &nd Washe thoroughly with EA, and the filtrate
as

W5.004
4-Trifluoromethyl-1,2-dihydropyridazin-3,6-dione

O~ _N
“NH

N

=
F F

0O

3-Trifluoromethylfuran-2,5-dione (5 g) was introduced in portions into an already boiling
solution of hydrazine dihydrochloride (3.2 g) in water (50 ml). After stirring for 4 h, the
mixture was left to stand overnight; the next day, the mixture was refluxed for a further 8 h
and left to stand overnight. Then it was dried and the residue was purified by means of
preparative chromatography (met. C). The clean fractions were combined, the ACN was
drawn off and the residue was freeze-dried. 250 mg of the title compound were obtained.

LC-MS rt: 0.23 min  [M+H]™: 181.1 {met.b)

W35
W5.006
4,5-Dimethyl-1,2-dihydropyridazine-3,6-dione

Hydrazine dihydrochloride (83.6 g) was dissolved in water (20 ml), heated to 100°C, and
3, 4-dimethylfuran-2,5-dione (100.4 g) was introduced while stirring. Then the mixture was

heated to reflux for 3 h. Subsequently, the precipitate formed was filtered off with suction,
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10 dried. The residue was taken up with EA and semisaturated sodium
hydrogencarbonate W02009/097970 PCT/EP2009/000406 121 solution
and then extracted twice with EA. The combined EA phases were washed
i isaturated sodium hydrogencarbonate solution, dried gver
Wozﬁgﬁjﬁgﬁfate, filtered and concentrated. The crude produ&%glgaﬂ%@%‘i%
- by means of preparative HPLC (met.1&). The product fractions, each of

them, clean, were comhined, freed of the acetanitrj er reduce .
washe T R e RER O L b g it
suctiophas® s usataadri6d. Dyear! SaditincuifpderandcaftelstthecdesiCdast thatl tseein
: kte ff, dried under reduced pressure. 39 mg of the title compound
[Mmfvﬂa/ér{eg%glé?e%ﬁﬁc-MS rt: 1.64 min [M+H]': 297.0 (met. a) 10 The following

were prepared. analogously to 01.008: Number LC-MS [M+H]i Comment:
W5 0{17 02.015: 880 mg; 5% citric acid 285.1 solution added instead of 01.015

" (1.77 min 0 Br (met. a) thiosulfate solution; product: 0 327 mg 02.016:

2,3,6,1-02tghstire HvithcBYteraa 825 i dhtriceaki¢t $niution for 2 h instead 01.016

( 1.96 min (met. a) of thiosulfate solution; product: 1.23 g Br 02.017: 25
; tirred with 5% 339.2 citric acid solution for 2 h instead 01.017 ~
4win [-[-"o (met. a) of thiosulfate solution; product: 314mg oar
.018:638 mg; stirred with 5% 01.018 ( 2.18 min 389.3 citric acid
tigrNiBir 2 h instead

5,6-Dihydro-4H-cyclopenta[c]furan-1,3-dione (11.3 g) was converted and worked up
analogously to W5.006. Suspension in EA was not carried out. 11.3 g of crude product were

obtained. LC-MS rt: 0.19 min IM+H]": 153.1 (met.b)

W5.018
2,3,5,6,7.8-Hexahydrophthalazine-1,4-dione
O
I?IH
NH
O

2,3,5,6,7,8-Hexahydrophthalazine-1,4-dione (10.0 g) was converted analogously to W5.017,
10.14 g of the title compound were obtained.

LC-MS rt: 0.72 min  [M+H]™: 167.1 (met. a)

Synthesis of the units of the "eastern half™

01.001
N-[3-(2-Bromoacetyl)-5-(pentafluorosulfanyl)phenyl Jacetamide
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0 i (met. a) of thiosulfate solution; product: 809m 0 02.019: 360 mg; after
thiosulfate 01.019 o 1.94 min 371.3 solution, washed additionally (met. a)
with 20% citric acid solution; product: 261 mg W02009/097970

09/000406 122 Br 02.020: 1.53 g; after thiosulfate, 01,020
ng@%%ﬁgwl solution, washed additionally (met. a) with %&Téﬁﬁf%{’c"ié‘m“%
solution; product: 1.04 262.9/ 02.021:41 g; after thiosulfate 01.021 1.58
F ’gnin 2650 solution, washed additionally ci Br ( with 20% citric acid
~&7solution;d metsa) product: 572 m 01.022
Fé @ o-l-(8-tert-butyl-4-methyl-3,4-dihydro-2H-benzo[1,4]oxazin-6-yl)eth
angne 0Br~105
18 utyl-4-methyl-3,4-dihydro-2H-benzo[1,4]oxazin-6-yl)ethanone
(250 mg, purchased from Chembiotek, India) was heated to from 50C to

N R R B S AR AR HE B s AR s romte 1
was daddeddiopwisguAfieirebhbnshél healjng dVEE Faimbydd aah glitiey roixtetey -

was_admixed.a ith ice-water and extracted, three.times,with.toluene
e 810 B A MR 1B S0P SOOTLT, ety T for
2 h, tendiconeemisdieted e 4Ud doproffuttanat. pufifiechbulbing biticeagebrsmiasure was

in 85 mg of, the, desired compound, as well as a further. 43 of
e e oL SN R Rt S0 P gher Bt RSt
The chrBdimihefitabt}+wa26i0«dnekrapdium sulfate, filtered and concentrated. The crude

product was purified using silica gel with ethyl acetate/heptane as the eluent. 480 mg of the

destred 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-hydroxyphenyl)ethanone (Apollo Scientific)
O

Br
OH

01.003
2-Bromo-1-(3-tert-butyl-4-methoxy-5-morpholin-4-ylphenyl)ethanone

O

Br = N/\
U
Prepared as described in WO 2004/078721.

01.004

2-Bromo-1-(4-methoxy-3-morpholin-4-yl-5-trifluoromethylphenyl)ethanone
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15 01.030 2-Bromo-I-(3-isopropyl-5-methoxyphenyl)ethanone Br O O-
I-(3-1sopropyl-5-methoxyphenyl)ethanone (02.030; 425 mg) was dissolved
in methanol/THF W02009/097970 PCT/EP2009/000406 123 (15 ml/ 15

I mixed while stirring with phenyltrimethylammoniu % ig _

Wez@%flg %aigAfter stirring at RT for 3 h, the reaction mixture wgcga §§}f %6004%

ml of 20% citric acid and stirred for il h. After adding water and EA, the

EA phase was removed, dried and concentrated. The residue was

disgoheed in acetonitrile (50 ml), and 2 N sulfuric acid (15 ml) 5 was added
glution. After standing at RT for 2 h, the mixture was admixed with
and extracted with EA. The EA phase was washed with saturated
%gencarbonate solution, dried and concentrated. The residue
led using silica gel (40 g cartridge, n-heptane/EA gradient of
0-50% within 30 min). 520 mg of the title compound were obtained.
4-[5-(LQ-Mishethd:Gothyil)- M tb 271 i fianeinah 108458 8morpholine (02.004; 460 mg)

oo R O SR e OO

7°C, {02 hdhylritbed)ythenkhiite £hnpodadiyasepased ddalogotilydavhile

.. 01.008. For.furth rification, however, the . silica gel chromatograph
srring TSR g 4 et BuHRCBNON by RS L DY PRI HICE 24
thiosuMgtofdheititl€cdmpourdvieyaabiained4 bGyMEretaddbd, mid {Mrhik(3Rbwlas

{88520 G152 e Do S R e 581 .

magnelissolveldata, figthahehd kdncentrated. The residue was dissolved in a mixture of

Br

acetonitrile (20 ml) and water (0.5 ml) and admixed with TFA (0.5 ml) while stirring. After
stirring at RT for 5 h, the solvent was drawn off, and the residue was admixed with water,
neutralized with saturated sodium hydrogencarbonate solution and extracted three times with
ethyl acetate. The combined extracts were dried over magnesium, filtered and concentrated.
The crude product was purified using silica gel with ethyl acetate/heptane as the ehuent,

200 mg of the desired compound were obtained.

LC-MS rt: 1.67 min  [M+H]": 382.0 (met. a)

01.005
N-{3-(2-Bromoacetyl)-5-pentafluorosultanylphenyl]-N-methylacetamide

Br

OYN\
2-Bromo-1-[3-methylamino-5-(pentafluorosulfanyl)phenyljethanone (01.006; 100 mg) was
dissolved in DCM (5 ml) and acetyl bromide (21 pl) was added while stirring, After stirring
at RT for 4 h, further acetyl bromide (21 pl) was added and the mixture was stirred further at
RT. After standing overnight, the mixture was once again admixed with acetyl bromide

{21 ul) and stirred for 2 h. Then the reaction mixture was concentrated and the residue was

purified by means of preparative HPLC (met. A). The product fractions, each of them clean,
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(40 ml/40 ml) and admixed while stirring with phenyltrimethylammonium
tribromide 25 (2.38 g). After stirring at RT for 24 h, water and EA were
added. The EA phase was removed, dried and concentrated. The residue
issolved in acetonitrile (50 ml), and 2 N W02009/0979§%:Ilg
WOZ&@"&EI@)éog/oomoe 124 sulfuric acid (15 ml) was added tb T EBRffSA000406
After standing at RT for 1 h, the mixtde was admixed with water and
extracted twi ith EA, The.EA phase was.washed with sat rateg .
were G e B AL AT S Ot S Tt

uny ydﬂrogenear onate 'solu
sodiunvayguopfiedbsinge sihita geb (0 greattddhes ansheptang/ EA dgradienhbihed

0-50% within 30 min). 1.39 g of the title 5 compound were obtained. 'H
organ T RS TS o e D o 1 7 1 pered
off, di@8dHndt. 6B @Bporsre - (3 (B Badihrethidbutoxyishd meth@aypheiylctant were
iSOiate&hanone Br O 10 0 Proceeding from
?L-[B-(B,3-dinethylbutoxy)-5-methoxyphenyl]ethanone (1.11 g), the title
L.C-M&ormdotihchinas| pfepdreddartalogously to 01.031. 127 mg of the title

compound were obtained. LC-MS rt: 1.89 min [M+H]+: 329.1 (met. a) 15

01.034 2-Bromo-I-[3-(3,3-dimethylbutoxy)-5-ethoxyphenyllethanone Br
O1.00®--/ O 0-/-x Proceeding from

i -[3+(3,3-di lbut ﬁ -ethox Fen %e hanpng (950 mg), the title
2B B R et e te

£ _EOmpo Ad were obtained, 20 which was still somewhat contaminated.
-8 208 min [M+H]343.2 (met. a) 01.035
o-l-(3-cyclohexylmethoxy-5-methoxyphenyl)ethanone
2009/097970 PCT/EP2009/000406 125 Br0 O

N-[3-(2-Bromoacetyl)-5-(pentafluorosulfanyl)phenyl]-2,2,2-trifluoro-N-methylacetamide
(01.075; 1.2 g) was admixed with water (15 ml), and concentrated sulfuric acid (15 ml) was
added dropwise while stirring and with ice cooling. The mixture was heated to 80°C and
stirred at this temperature for 7 h. After cooling, the reaction mixture was added slowly to a
mixture of 10 N sodium hydroxide solution and EA, and the aqueous phase was extracted
five times with EA. The combined organic phases were dried over magnesium 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 product fractions, each of them clean,
were combined, freed of the acetonitrile under reduced pressure, neutralized with sodium
hydrogencarbonate and extracted three times with EA. The combined organic phases were
dried over magnesium sulfate and, after the desiccant had been filtered oft, dried under
reduced pressure. 420 mg of the title compound were isolated.

LC-MS rt: .64 min [M+H]": 354.0 (met. a)

01.007
2-Bromo-1-[3-methoxy-5-(pentafluorosulfanyl)phenyl]ethanone
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0 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 title compound were
i LC-MS rt: 2.03 min [M+H]": 341.2 (met. a) 01.040 2- |
WOZ@&%&@%&, 5-dimethoxyphenyl)ethanone Br/0 0 Br 10 %C%/%%Q‘{HSWOGM%
1-(3-Bromo-4,5-dimethoxyphenyl)ethkhone (02.040; 1.22 g) was
o converteg analogously to 01.032. 1.05 g of the title compound were
obtainéd.!'HFNMR (500 MHz, DMSO-d6) [ppm]: 7.86 (1 H), 7.58 (1 H),
390 (3 H), 3.82 (3H) 15 01.041 2-Bromo- | -(5-bromo-2,3
oXyphenyl)ethanone Pt

Br

analpgously to 01.032. 1.21 g of the title compound were obtained. 20
LE-MS rt: 1.62 min [M+H]": 337.0 (met. a) 01.042 W02009/097970

}—[3—]\5&‘17%?@? %M@St{]}%yl)?henyi}ethanone (02.007; 1.63 F\) was dissolved in
2-Bromo-I-(3-chloro-4,5-dimethoxyphenyl)ethanone BrO/\ O O ClI

THF (.38 5o 6ps. 2 saiet sy lsreng et roren ol 643 oo magiiashat RT while
stirrin%omf?erﬁ%arﬁﬁ%lgg@wsﬂart@ 1OMORAREL WA9 ARG PPWPQAHNML Iz d with
sodi.ur%bg?:iqggérial}bc;ya%e rst(l)l}ﬁ?gnrg:rlxr(]i Ezl\gt-;ali]t;d %gﬂgéoﬂ(r;neest'wai%h %]AO%ge alkaline water
phase was extracted 3 x with EA. The combined organic phases were dried over magnesium
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 product fractions, each of
them clean, were combined, freed of the acetonitrile under reduced pressure, neutralized with
sodium hydrogencarbonate and extracted three times with EA. The combined organic phases
were dried over magnesium sulfate and, after the desiccant had been filtered off, dried under

reduced pressure. 1.27 g of the title compound were isolated. LC-MS rt: 1.65 min
[M-+H]": 354.9 (met. b)

01.008

2-Bromo-1-(3-tert-butyl-5-ethoxymethylphenyl)ethanone

C
Br

\/O

I-(3-tert-Butyl-5-ethoxymethylphenyl)ethanone (02.008; 550 mg) was dissolved in
methanol/ THF (10 ml/10 ml), admixed with phenyltrimethylammonium tribromide (882 mg)
while stirring and stirred at RT for 2 h. Subsequently, the reaction mixture was poured onto
DCM (200 ml) and washed thoroughly once with 5% sodium thiosulfate solution and once
with water. Then the DCM phase was dried and concentrated. The residue was purified using
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)
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2-Bromo-I-[3-tert-butyl-5-(2-methoxyethoxy)phenyllethanone Br O - O
0---J/ 10 1-[3-tert-Butyl-5-(2-methoxyethoxy)phenyllethanone (02.043; 1
g) was dissolved in methanol/THF (25 ml/25 ml), admixed with
e imethylammonium tribromide (882 mg) while stirrin gE a%{
W()z%/ %gé ht. Then 50 ml of 20 % citric acid solution were a %‘gg Ségﬁ 550496
mixture was stirred for 1 h. Subsequdéftly, DCM (200 ml) was added and

The f e mrllxturgew%s g)éé{acte[d thr%le times with DCM. Then the combined
M ;%nasespwé? Hed over 15 magnesium sulfate, filtered and

congentrated. The residue wag-pyrfied using sili¢a gel (40 g cartridge,
Numbeheptane/EA gradient of 0-30% in 30 niivi)-H131|g of the titledCcompotnd

were obtained. LC-MS rt:-1.72 Fhin [M+H]+: 320.2 (m
r

2-Brpmo-I-[3-maogpholin-4-yl-5-(pentafluorosulfan /I)phenyl]ethanone
W02009/097970 PCT/EP2009/000406 125 F-F [FJ2.60H) FOBRQA product:

01-095[3 afi b 8YaIfan phe, yl]%t@falﬂg e (02.044;1.1 g)
was /THF (20/20 ml) and admixed while stirring with
nhan trilhvranaiAl (1 9O ). A At RT.for ’)7
IJIICIIyILI IIICLI IyIClIIIIIIUIII III LIIIJIUIIIIU \J. e u) I\ LCI Dllllllly ul. ™1 TOT 7
h, 50 ml % citricacid were added and the 5 mixture was stirred for 1

nl). fhe DCM Pidse wasreiovatl arsdretiert:
was dissol yedrpragptonitrilen 00 ml), and 2 N
dded to the solution. After stirring at RT for 24

with water and extracted with EA. The EA
turated sogiumobydrogeiicatbonatd ot e acid

ated. Thie r&Sidue wa(lﬁséypuriffﬁed ysing silwhigeide@of
cartridge,/rﬂ‘?ep anefEA gradient of 046 itHin |4Qi BN 866,00.0f 4% mg

o WItnl
titte-Tcompound-were obtained tC-MSTt1:69 rrnW‘*.’ﬁT@’.ﬁnmﬁa‘)—‘—
01.045 o 2.01Z; 333 mg; stirred at RT

i for 12 h; stirred with 20% citric

327.2
01.012 o 1.94 min (met. 2) acid solution instead of thio-
met. a
i sulfate solution 1 h; product:
327 mg
<L _)> 02.013; 540 mg; after
) 3953 thiosulfate solution, washed
01.013 2.16 min . . o ]
(met. a) | additionally with 20% citric acid
solution; product: 600 mg
01.014
2-Bromo-1-(3-methoxy-5-trifluoromethylphenyl)ethanone
0 = F
5;\)\@
F
el

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(1l) bromide (102 mg) in EA

(1.2 mi). 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 sodium hydrogencarbonate




10

15 2-Bromo-I-[3-tert-butyl-5-(2-methoxyethoxymethyl)phenyllethanone Br

/\0-00 1-[3-tert-Butyl-5-(2-methoxyethoxyrnethyl)phenyllethanone

(02.045, 508 mg) was converted analogously to 01.032. 470 mg of the

itl und were obtained. 'H NMR (500 MHz, DMSO-d6 méz
woz@é%?ﬁ% (1 H), 7.66 (1 H), 4.96 (2 H), 4.56 20 (2 H), 3. 58%%‘3 889900406

H) 3.26 (3 H), 1.32 (9 H) 01.050 121

R T

semis@itfa{ed)éﬁ(ﬁu[ﬁ @eﬁﬂ%témj&ﬂm%ée&u(mnt&iwmu Hadiyhyp beiyidethienehend

cone L SRR O L 5 2000 e

produbt Gh@hihs2edtlofoHem clean, were combined, freed of the acetonitrile under reduced
pressr.éer_a%\ etggg&%r%ﬁgg % }/1)16? &P 8{11-'3& u?f%sc%lfagl QB Q)?Q nlc P agls%g %ve(r;cl grilf::ds over

sodluﬁh E.’ﬁl(BHMmth(wfgqnmp@bey}eBa(pétathﬂemr(ﬁﬂtdifamwﬁﬁ)Idem;il}ethan@d&c&ﬂaﬂfsiﬁre.
yvas 10 dissolved i n %%1 thanol/THF (10 ml/10 ml) and admixed

391 M&vh Pe sgtlr‘r?ncgo\/\rpt%ul é’?ﬁ}ﬁn - ammonium tribromide (753 mg). After
LC-MSKirtinigteit R foh24H, wastdane €4 were added. The EA phase was
removed, dried and concentrated. The residue was dissolved in
acetonitrile (50 ml), and 2 N hydrochloric acid (15 ml) was added to the
The fobhwtiog. Wefte pstiring atd®Edesly to O1.008:

LC-MS , N
Number " IM+H)] Comment:
02.015: 880 mg; 5% citric acid
, 285.1 solution added instead of
01.015 1.77 min ‘ )
~0 Br {met. a) | thiosulfate solution; product:
0 327 mg
O 02.016: 1.02 g; stirred with 5%
. 325.1 citric acid solution for 2 h instead
01.016 1.97 min . ]
V/\O (met. a) | of thiosulfate solution; product:
1.23 g
N e | 02.017: 25 mg; stirred with 5%
, 339.2 citric acid solution for 2 h instead
01.017 2.14 min ) )
D/\O {met. 2) | of thiosulfate solution; product:
314 mg
N e 02.018: 638 mg; stirred with 5%
] 389.3 citric acid solution for 2 h instead
01.018 2.18 min , .
0 (met. a) | of thiosulfate soiution; product:
809 mg
\
0, o]
5 . 02.019: 360 mg; after thiosulfate
01019 ¢ | 94 min 3713 so-}ution, Wa.xsi?ed a.ddition.a.iﬂy
° (met. a) | with 20% citric acid solution;
product: 261 mg
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1 h, the mixture was admixed with water and extracted twice with EA. The
EA phase was 15 dried and concentrated. The residue was purified using
silica gel (40 g cartridge, n-heptane/ EA gradient of 0-30% in 30 min). 722
Wozﬁ@/gf the title compound were obtained, which was still contaminated %y
Rg?ggous 2-bromo compound. LC-MS rt: 1.11 min [M+ P](;Té%g%gﬂ /060406

(met. b) Number LC-MS [M+H]+ Cohathent: rt o Synthesis analogous to

Rr242 1 N1 A2 N1-QOE2.1.992 + -3 N2 N5E2: 29N ma..o.0
DT Y V. L UL, ULlLJ. VAL, UJo 4V L 99 u.} A\ v

min-f{m.
LIIIIII\III Y. "OUOOUJU Ills,uu
chromatographi: ‘W02009/097970 PCT/EP2039/0004.08 g1 2ger thiosulfate

cartridge, n-he e/MTB lether 0-30% within 6C gﬂiﬂﬁ@{,qdyg{'e@g@dmgnaﬂy
01.089.059 2;Bronho-| j[3-tert-t u}‘ﬂwhy?@&%ﬁ“’%}{ﬂ%ﬂ@%@%Q%ng%h%ion-

Br Q- OH " :

1-{3-tert-Butyl-5-[3-(tetrahydropyran-2-yloxy)prop@9iskE nyfidthanone

(02.059; 3.4 gywas dissolyed in methanol/THF (56756 m} pad-adaiiedul fate

while stirring ith phenyltrimethyl- ammacigi#¥ tribromijde (4. . After
O1.0stirring at R 3 h, 20% citri¢ @aichspluden Gvas Sg.%leoéta‘ﬁ%%}wgg ?ﬁ%ﬁﬁ%}?ﬂy

was stirked for 1 h&n EA was added and L%e ERIBEe Wil feidsobtion;
The EA phase waS dried over magnes,iugn sulfate modwongghirated by

rotary 10 evaporation. The residue was purified by means of silica gel (80
01 0Ztgz[cartridge, n-heptane/EA gradient of 0-50% within 60 min). 2.49 g of the
““title compound were obtained. LC-MS rt: 2.57 min [M+H]+: 329.1 (met. e)
2-Broddo06R1eri-48tyert-methyl-3,4-dihydro-2H-benzo[ 1,4loxazin-6-yl)ethanone
Butyl-5-(3-hydroxypropoxymethyl)phenyl]-2-chloroethanone ClI
Br :

1-(8-tert-Butyl-4-methyl-3,4-dihydro-2H-benzo[ | ,4Joxazin-6-yl)ethanone (250 mg,
purchased from Chembiotek, India} was heated to from 50°C to 55°C in a mixture of acetic
acid (4 ml) and toluene {8 ml). At this temperature, bromine (200 mg dissolved in acetic acid)
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 using silica gel, so as to obtain 65 mg of the desired compound, as well as a further
43 mg of product which was slightly contaminated and 37 mg of reactant.

LC-MSt: 1.81 min  [M+H]": 326.0 (met. a)

01.030
2-Bromo-1-(3-isopropyl-5-methoxyphenyl)ethanone

Br

0

Ow

1-(3-Isopropyl-5-methoxyphenyl)ethanone (02.030; 425 mg) was dissolved in methanol/THF
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OH OO
1-{3-tert-Butyl-5-[3-(tetrahydropyran-2-yloxy)propoxymethyl]phenyl}ethano
ne (02.060; 1.75 g) was converted analogously to 01.063. 455 mg of the

title compound were obtained. LC-MS rt: 1.47 min [M+H]": 299.1 (met. ag
WOBREP S 2-Bromo- | -[3-tent-butyl-5-(2-hydroxyethoxy)phe%?l?é 000406

W02009/097970 PCT/EP2009/000406 130 0 Br O~-~OH
-{3-tert-Buty|-5-[2-(tetrahydropyran-2-yloxy)etho henyl}ethanpne .
(15 {3 G BT RGBT RO EOag R B e oride
(831 ragmixaer whitengtit iRy With pheryédoetinyt anseniuidsibrosidal (5EQ8% citric
.. 9), After stirring at RT for 3 h, the reaction mixture was added 5 to 20%
acid a {Eh s Bt OcE AV AN Sy R T pIASE RS P
concedtiegt@nthccarirrireiediskbie de sidue tvis-Parifiechtsingi Silicagél(8Agd (15 ml)
rtridge, n-heptane/EA gradient -50% . within 60 min). 2.56 g of the
was o S Wr e SERARITE S 076 Ho TR AT oo g oUTg vater
and edBa0tD62R B0 e [HA-pHaoxy+bs (pesiad warhsutiamdiplodnyljdindmngaecibonate
FBrES P'F 1-[3-Ethoxy-5-(pentafluorosulfanyl)phenyllethanone .
solutig Y 5 S e i SR LE ABR O 5 Or'BRe A TN e,
n-hepusiod silipadjel ved § péffowitach 2% follows2 (2@ of the dédrtridgeound were

_.Nn-hep t er. gradient of 0-20% within 60 min). 2.07 g of the title
Obtdl%e§rr?pobn I\%véiégg]ﬁ?é%ed. Lé%@iéz\gﬂ%ﬁ H]+: 368.9 (met. a)
01.063 20

o1 03]1-[3-tert-ButyI-5-(2-hydroxyethoxymethyl)phenyI]—2-chIoroethanone

2-Bromo-1-(3-cyciohexylmethoxy-3-ethoxyphenyljethanone

o o—/
!
258

Proceeding from 1-(3-cyclohexylmethoxy-5-sthoxyphenyl)ethanone (02.031, 1.76 g), the

title compound was prepared analogously to O1.008. For further purification, however, the
silica gel chromatography was followed by a fuarther purification by means of preparative
HPLC. 370 mg of the title compound were obtained.

LC-MSrt: 2.11 min  [M+H]": 355.1 (met. a)

01.032
2-Bromo-1-(3-bromo-5-methoxyphenyl)ethanone
Br Br
O
O_

[-(3-Bromo-5-methoxyphenylethanone (02.032, 1.45 g) was dissolved in methanol/THF
(40 ml/40 ml) and admixed while stirring 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 concentrated. The residue was dissolved in acetonifrile (50 ml), and 2 N
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CIOH OO0

1-{3-tert-Butyl-5-[2-(tetrahydropyran-2-yloxy)ethoxymethyl]phenyl}ethanon

e (02.063; W02009/097970 PCT/EP2009/000406 131 2.0 g) was

dissolved in methanol/THF (30 ml/30 ml) and admixed while stirrin% with
WOZWHWQ 1HP081900406

- t?f?nethylammonium tribromide (2.25 g). After stirriné)gtTFﬁFr
the mixture was diluted with DCM dr2d washed once with 5% sodium

thiosylfate solution, and the DC hase was dried over magnesium .
Sl G o B SO oD T LTS et Tt was
admix@issatiedadn HlE L2000 wd)raod 3ith HE| (30 A piasadded.After wiangingated

. for 1 h, EA and water were added, and the EA phase was removed. The
sodiung AR EE SRR DU BN CRFAE i LB B RRRatR b ot usine
silica ¥REIOratianylpe, resishuenwas, pusdied: usingsilicaigah(30 gicantggeof the title

n-heptane/EA. rgdient of 0-50% within 40 min). 774 mg of the title
CompSRRpeURd \5\%38 obtained. 10 '"H NMR (500 MHz, DMSO-d6) [ppm]: 7.87

"H NMRHF00.F6HZ, BMZG-a¢L [phnd: 21 7R (1% 68 8(L2H)), 4.56 (2 H), BE6(L2H),
3.49 (2 H), 1.32 (9 H) 01.064

2-Bromo-I-[3-ethoxy-5-(pentafluorosulfanyl)phenyl]propan-l-one 0 F\ F Br
01.038 F F 15 1-[3-Ethoxy-5-(pentafluorosulfanyl)phenyl]propan-I-one (02.064;

150 mg) was dissplved in THE (15 mi). andphenyitrimethyl i
2 Brof e L8 W) RS B RIS ST SRSt Afer siing at R for

Br 5 h, thé’mixture was admixed with water and saturated sodium

e combingd organic phases were washed once with saturated

hlgrid lution, dried over magnesium sulfate, filtered and
concentrated. The crude product was purified by means of preparative

ProcepiPnClionet -K-(TRediprodybifactiohspehon uitteijadleannaerd 1 g), the title

compgﬁﬁm%%r%%?gdoe[ﬁgs g%%%}g? @g%@HQgeff?gﬁ'é: Sgthe title éompound were obtained.
LC-MS rt: 1.89 min  [M+H]": 329.1 (met. a)

01.034
2-Bromo-1-[3-(3,3-dimethylbutoxy)-5-ethoxyphenylJethanone

Br O‘/
O
Proceeding from 1-{3-(3,3-dimethylbutoxy)-5-ethoxyphenyl]ethanone (950 mg), the title

compound was prepared analogously to O1.031. 236 mg of the title compound were obtained,

which was still somewhat contaminated.

LC-MS rt: 2.06 min IM-+H]": 343.2 {met. a)

01.035
2-Bromo-1-(3-cyclohexyimethoxy-5-methoxyphenyl)ethanone
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pressure, alkalized with saturated sodium hydrogencarbonate solution and
extracted five 25 times with EA. The combined organic phases were dried
over magnesium sulfate and, after filtering off the desiccant, dried under
reduced Pressure. 120 mg of the title compound were isolated. LC-MS rt:
WOZQOSPXTR/M+H]+: 383.0 (met. b) W02009/097970 PCT/EP2863F6BA6P/000406
132 Number LC-MS [M+H]+ Comméns: rt Synthesis analogous to 01.070
Bro o %S)_Qmm 345.1 (met. 01.071: b) 02.070: 6.68 g; product: Ho 3.3 g
01.07} 2-Bromo- | -[3-tert-butyl.-5-(3-hydroxypropoxy)-4-methoxyphenyl]

r

ethoxy-5-[3-(tetrahydropyran-2-yloxy)propoxy]phenyl}et
/071; 12.7 g) was dissolved in methanol/THF (200/200 ml)
d with phenyltrimethylammonium tribromide (13.1 g) while

tirring. T, ixt tired at RT for 1 djluted. with DCM
O B U S SRR At T B B b
analoghsiatiyawed hisgn éRiwew stllfatanfittere dvansticoncamtrBledy Toe3residuaivas24.

10 up i tonitrile (100.ml) and admixed with 48% hydrobromi
gsom&?ﬁﬁggiﬂ In aceton| ne(lbtaa? and admixed wi ydrobromic

m‘ff%oeu%&vﬁﬁeowas eft to stand for | h, then admixed with

LC-MBate, @xtracted bjMhEKIng4with(faét, and the combined EA phases were
dried over magnesium sulfate, filtered and concentrated. The residue was
purified using silica gel (120 g cartridge, n-heptane/MtB ether gradient of

01.040-100% in 60 min). 3.29 g of the title compound were obtained. 15 LC-MS

2

rt: 1.01, min [M+H]+..359.1 t. b). 01.07
Z_Broﬁzg"rldéégﬁé}?érfbﬁ%l/?}ga@}-(%%r&}é?%r%% Bxymethylethoxy)phenyllethano

Br ne WO /097970 PCT/EP2009/000406 133 Br0 O

0
\

Br

1-(3-Bromo-4,5-dimethoxyphenyl)ethanone (02.040; 1.22 g) was converted analogously to

01.032. 1.05 g of the title compound were obtained.

"H NMR (500 MHz, DMSO-d6) [ppm]: 7.86 (1 H), 7.58 (1 H), 4.96 (2 H), 3.90 (3 H), 3.82
(3 H)

01.041

2-Bromo-1-(5-bromo-2,3-dimethoxyphenyl)ethanone

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
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0-CO
1-[3-tern-Butyl-5-(2-methoxy-lI-methoxymmthylethoxy)phenyilethanone
(02.072; 1.64 g) was dissolved in methanol/THF (30/30 ml) and admixed
while stirring with phenyltrimethyl- ammonium tribromide (2.09 g). The
WO2008Q3EWRs stirred at RT for | h, then diluted with 5 DCM arldviaBRag09/600406
once with 5% sodium thiosulfate soliiiton. The DCM phase was dried over
magnesium sulfate, filtered and concentrated. The residue was purified
2-Brofagig( difllogerie o g ek uRe M BRERBIMIB ether gradient of 0-30%
Br within 80-nun). 890 mg of the title compound were obtained. LC-MS rt:
1./4gin [M*H]~: 373.0 (met. a) 10 01.075
@ Brgmoacetyl)-5-(pentafluorosulfanyl)phenyl]-2,2,2-trifluoro-N-meth
acetamide\ FOF'/F Fr FFF
etyl-5-(pentafluorosulfanyl)phenyl]-2,2,2-trifluoro-N-methylacetami
de (02.075; 15 1.03 g) was dissolved in a mixture of methanol (20 ml) and
1-(3-(rttr (205 rdbm B henyiiimeliyhamime gnordiibiomice) (102 @vaesiaddrdously to
o1 Oﬂh%l%stirrin thft%r stirring at RT for 5 h, the mixture was left to stand
‘ oVernié?ﬁ,(f &Y flrtherp eunﬁy tmeth 1iaé‘ilr%e jonium tribromide (100 mg)
LC-M#as addestiand the mixture was heated to BACHYT: 298.Aftaccapling, the
reaction mixture was added to 2 N sulfuric acid and stirred for 10 min.
Then the aqueous phase was 20 extracted three times with EA. The

~ O1.0480mbined organic phases were dried over magnesium sulfate and, after

i theéju iccant had.been f'léered ff, dried under reduced pressure. 1.2 g of
B 08 07470 P TEP 0SB0 308 T4 AT compound were
obtained, which had sufficient purity for the next reactions. LC-MS rt: 1.72
BT min [ ~: 449.9 (niet. a) 01.085 5

2/Bromo-I-[3-tert-butyl-5-(3-hydroxy-2,2-dimethylpropoxy)-4-methoxyphen
gfhone 0 0B r-

o——/_

1+ 3-tert-Butyl-5-(2-methoxyethoxy)phenyl]ethanone (02.043; 1 g) was dissolved in

methanol/THF (25 ml/25 ml), admixed with phenyltrimethylammonium 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 exiracted 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
cartridge, n-heptane/EA gradient of 0-30% in 30 min). 1.31 g of the title compound were
obtained.

LC-MS rt: 1.72 min  [M+H]": 329.2 (met. 2)

01.044
2-Bromo-1-[3-morpholin-4-yl-5-(pentafluorosulfanyl)phenyl]ethanone
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OH 3-(5-Acetyl-3-tert-butyl-2-methoxyphenoxy)-2,2-dimethylpropy].
acetate (02.085; 1.16 g) was converted and worked up analogously to 0
1.008. The purification using silica gel was carried out as follows: (80 g
cartridge, n-heptane/MtB ether gradient of 0-70% within 10 60 min). 867
WGZ%‘@’QP%%QHIe compound were obtained. LC-MS rt: 1.80 mii fM-AF2009/000406
387.1 (met. a) 01.086 127
2- Brom(%I [3-tert-butyl-5-(3-hydroxy-2,2-dimethylpropoxy)phenyllethanone
Br o2 fy %—|
1348 utyl-5-(3-hydroxy-2,2-dimethylpropoxy)phenyl]lethanone
6 388 mg) was converted, worked up and purified analogously to
. 311 mg of the title compound was obtained. LC-MS rt: 1.78 min
[M+H]+: 357.0 (met. a) 20 01.090
2-Brgmo-k[3-(2-hydroxyethoxy)-5-(pentafluorosulfanyl)phenyllethanone
W02009/@97970 PCT/EP2009/000406 135 OFBr~FS F O~-~OH
1-{3-(Pentafluorosulfanyl)-5-[2-(tetrahydropyran-2-yloxy)ethoxy]phenyl}eth
i-[3-anﬂe>Kﬁ24Q®QS @Eﬁtmﬁ@)awaslmmﬁadﬁmmhedmm(am@@u rified) was dissolved
: n owever, the. reaction time hree 0
e A e S R b i g
tribrothRié (IhIBS[IgI)-J-H}“tBBEt.@r(ngtt RY €095, 50 mi of 20% citric acid were added and the

4-[5-(2- C tert ? I[f(,jq)(e enoxy, acetate 00 0
mlxtue‘)e %a g ﬂ-) a]%ér & 0@ hgno éy&f A removed, dried
and c§02:095tcd0 Bk gﬁ)&mm &msvhstedxed n acetonitrile (100 ml), and 2 N sulfuric acid
(20 ml) was added to the solution. After stirring at RT for 24 h, the mixture was admixed

Br

with water and extracted with EA. The EA phase was washed with saturated sodium
hydrogencarbonate solution, dried and concentrated. The residue was purified using silica gel
(80 g cartridge, n-heptane/EA gradient of 0-60% within 40 min). 866 mg of the title
compound were obtained.

LC-MSrt: 1.69 min  [M+H]": 410.0 (met. a)

01.045
2-Bromo-1-[3-tert-butyl-3-(2-methoxyethoxymethyl)phenyl]ethanone

Br

0__

I

0

1-[3-tert-Butyl-5-(2-methoxyethoxymethyh)phenylJethanone (02.045, 508 mg) was
converted analogously to 01.032. 470 mg of the title compound were obtained.

"H NMR (500 MHz, DMSO0-d6) [ppm}: 7.91 (1 H), 7.76 (1 H), 7.66 (1 H), 4.96 (2 H), 4.56
(2H),3.58 (2H),3.502H),3.26(3H), 1.32 O H)

01.050
2-Bromo-1-[3-(2-methoxyethoxy)-5-(pentafluorosul fanylyphenyl]ethanone
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worked up and purified analogously to 01.071. 4.81 g of the title
compound were obtained. LC-MS it: 1.21 min [M+H]' : 415.1 (met. b)
01.100 15
2-Bromo-I-[3-tert-butyl-5-(1-hydroxy-I-methylethyl)phenyllethanone O Br
WO2/0P 797 rt-Butyl-5-(1-hydroxy-I-methylethyl)phenyl]ethandie {32F2669/600406
50 mg) was initially charged in THE 8 ml) while stirring at RT, and
dmixed with phenyltrimethylammonium W02009/097970
CT/EP2()F9/000406 136 tribromide (80 mg). After stirring at RT for 3 h,
cj;fe‘ii‘vas left to stand overnight and admixed with water and
sodium hydrogencarbonate solution. Then it was extracted
threeltimes with EA, and the combined EA phases were dried over sodium
sulfatefiltéed and concentrated. The residue was purified using silica

| (10 g caytridge, n-heptane/E radient). 42 mg of itle ound
3 B e RS R P LA Do (et SooR s
conveztBrambs el Bdtert-bLityl35- (A5Meth oRykE it ydethyhiphenyt|ethainede o Br
-0, 1-[3-tert- -5-(1:-hydroxy-l-methylethyl)phenyllethanone (02.100;
LC”N@%G'%&)({V%% inﬁ%%lﬂl‘l/{ ?gh%igr%ég ]irr}f%' Mixture of THE and methanol (3.5/3.5
ml) while stirring at RT, and admixed with phenyltrimethylammonium
o1 Ogtiibromide (800 mgq). After stirring at RT for 7 h, the mixture was admixed
““'with water and saturated sodium hydrogencarbonate solution. Then it 15
2-Chiwaslejdréctedtborep timesy it iEeAtadéndrthhel Cambisled H A thhases were
dried over-sodium sulfate, filtered and concentrated. The residue was
i 'dFuséjQFg silica gel (70 g cartridge, n-heptane/EA gradient). 454 mg
ile' cédmpound were obtained. LC-MS rt: 1.23 min [M+H-HOMe]i :
LAmet. b) 20 01.105
\o-/l-@j%r&butyl-S-(z-ﬂuoroethoxy)phenyl]ethanone ZS12.063 0

Br

1-[3-(3-Methoxypropoxy)-S-(pentafluorosulfanyl)phenyl]ethanone (02.051; 670 mg) was
dissolved in methanol/THF (10 ml/10 mi) and admixed while stirring with phenyltrimethyi-
ammonium tribromide (753 mg). After stirring at RT for 24 h, water and EA were added. The
EA phase was removed, dried and concentrated. The residue was dissolved in acetonitrile

(50 ml), and 2 N hydrochloric acid (15 ml) was added to the solution. After stirring at RT for
I h, the mixture was admixed with water and extracted twice with EA. The EA phase was
dried and concentrated. The residue was purified using silica gel (40 g cartridge, n-heptane/
EA gradient of 0-30% in 30 min). 722 mg of the title compound were obtained, which was
still contaminated by the analogous 2-bromo compound.

LC-MSrt: 1.1l min  [M+H]": 369.0 (met. b)

LC-MS .
Number [M-+H] Comment;
rt
O Synthesis analogous to
B
i 343.1 01.013:
01.052 1,82 min
(met. a) 02.052: 880 mg;
OO chromatography: 80 g
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Br 0 1-[3-tert-Butyl-5-(2-fluoroethoxy)phenyllethanone (02.105; 600 mg)

was dissolved in W02009/097970 PCT/EP2009/000406 137

methanol/THF (15/15 ml). While stirring, phenyltrimethylammonium

tribromide (950 mg) was added. After stirring at RT for 3 h, water (5 ml)
WO2{099828 and the mixture was dried. The residue was adfifxddki#09/000406

DCM (200 ml) and saturated sodium }ydrogencarbonate solution (100

mb). The DCM phase wa agueous.phase was extracted

three 5 times more with DCM; The combined DCM ph&8B54g&ré-dapigne/MTB
over|sodium sulfate, filtered and concentrated. The residueovsas PRfigt60 min:
using silica gel (50 g cartridge, n-heptane/EA gradient of 0-60% within 40

min)} 560 mg of the title comgound were obtained. LCINIS¥EE1028 Pgn

[M+H]+: 317.1 (met. b) 10 01.106
2-Bromo-I-[3-tert-butyl-5-(3-fluoropropoxy)phenyllethanone o Br O~F

Oi-05]9-[3-tert-ButyI-5-(\’:’»-fIuoropropoxy)phenyl]ethanone (630 mg) was

2-Brop@iIeriedmised R g oRsH dorsthdadpd.- 105. 510 mg of the
title c%[rmpound%,\:‘erg ogﬁtfaingyﬁéﬁgﬁrﬂ?l?gs 15 min [M+H]+: 331.1 (met.

Br

¢ -tert-butyl-5-(3,3,3-trifluoropropoxy)phenyljethanone 0 Br 0~
9 1-[3-tert-Butyl-5-(3,3,3-trifluoropropoxy)phenyllethanone (02.107;
170 ng, 0.59 mmol) was dissolved in a mixture of THF (3 ml) and
methanel (3-fil). While stirring, phenyltrimethyl- ammonium tribromide

T e e Ny BRI £ 052 ) s
dissolxihiganethiea VH2009/60 7ol erRCaERDBS0g40E 21880 phenyltrimethyl-
ammonium tribromide (4.21 g). After stirring at RT for 3 h, 20% citric acid solution was
added and the mixture was stirred for 1 h. Then EA was added and the EA phase was
removed. The EA phase was dried over magnesium sulfate and concentrated by rotary
evaporation. The residue was purified by means of silica gel (80 g cartridge, n-heptane/EA
gradient of 0-50% within 60 min). 2.49 g of the title compound were obtained.

LC-MSrt: 2.57 min  [M-+H]": 329.1 (met. ¢)

01.060
[-[3-tert-Butyl-5-(3-hydroxypropoxymethyl)phenyl]-2-chloroethanone

Cl
- OH
0 /J
0

1-{3-tert-Butyl-5-[3-(tetrahydropyran-2-yloxy)propox ymethyl |phenyl } ethanone (02.060;
1.75 g) was converted analogously to 01.063. 455 mg of the title compound were obtained.
LC-MS 1t 1.47 min - [M-+H]": 299.1 (met. a)

01.061
2-Bromo-1-[3-tert-butyl-5-(2-hydroxyethoxy)phenyl Jethanone
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sodium hydrogencarbonate solution. After drying over sodium sulfate, the

solvent was removed and the residue was purified by flash

chromatography (n-heptane:ethyl acetate). Yield: 42 mg, LC-MS it: 1.19

min M+H +: 367.1 (met. b) 501.110 2-Bromo- |
WO l-4-methoxy-5-(2-methoxyethoxy)phenyl] ethanoh€ 13EFBP3000406

\~O 1- [3 -tert-Butyl-4-methoxy-5-(2-m3@thoxyethoxy)phenyllethanone

(02.11.0; 1.17 g) was 10 converted, worked up and purified analogously to
(11.008.1/18 g of the title compound were obtained. LC-MS it: 1.10 min

! .1 (met. b) 01.111

--[3-tert-butyl-4-methoxy-5-(3-methoxypropoxy)phenyllethanone

Br-

1-[3-t0eﬁ4§trtyrh4 methoxy-5-(3-methoxypropoxy)phenyllethanone (02.111;

_1.4?3 rt 6,_\Ie\'?d ur| |ed analogously rgf) .008,

1 - R R A B ren S R e GSHOED o . &) vas

dissol%’& 18 (edial)! 2AHF2 01 0EH mi) and admixed while st;mng with phenyltrimethyl-
Dimet ethy 55% thoxy-3-trifluo hylphenyllmorpholine

e TS TaH 0 e E0NORE 20 o RIG 15 P e A e

to 20%-8tommio- éﬂldlsdmétﬁxmybthyﬂeﬁaahﬁt@ﬁ%ﬁbtﬁaf&@@mﬁh@dbeﬂﬁemed dried and

come{'grateg T? res;(g)e was purified using silica gel (80 g cartridge, n-heptane/EA gradient

of 0-50% within 60 min). 2.56 g of the title compound were obtained.

LC-MS rt: 0.90 min  [M+H]": 315.0 (met. b)

01.062
2-Bromo-1-[3-ethoxy-5-{pentafluorosulfanyl)phenyllethanone
@ F\ii:f
Br P
F
O~

I-{3-Ethoxy-5-(pentafluorosulfanyl)phenyljethanone (02.062; 2.24 g) was converted
analogously to O1.008. The purification using silica gel was performed as follows: (120 ¢
cartridge, n-heptane/MtB ether gradient of 0-20% within 60 min}. 2.07 g of the title
compound were obtained.

LC-MS rt: 1.83 min  [M+H]": 368.9 (met. a)

01.063
1-[3-tert-Butyl-5-(2-hydroxyethoxymethyl)phenyl]-2-chloroethanone

S

1-{3-tert-Butyl-5-[ 2-(tetrahydropyran-2-yloxy)ethoxymethylphenyl } ethanone (02.063;
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25

was initially charged in dioxane (7 ml) and admixed successively with
Pd(ll) acetate (46 mg), cesium carbonate (2 g),
9,9-dimethyl-4,5-bis(diphenylphosphino)xanthene (118 mg) and. 5
morpholine (0.27 ml). Thereafter, the reaction mixture was heated to 90C
wo2 9%37338 then left to stand overnight. Subsequently, it wa$ $iteFt24Aey/ 000406

the filtrate was concentrated by rotdiyievaporation. The residue was

purified using silica gel (50 g _cartridge, n-heptane/EA gradient). 433 m
2.0 &) R A B T L NGl LI EH AN AR 3B 360 pheny -
trimet{PRim&oi0:0 2:EmldB MBI hoxk-hethentaiiuaraguifanyh pinenyllethaRaRliuted
F.EFOF | FO~

with QMg Nt S ormtismdrissulias nparoantrib s 607, phesg vas
dried wiag eissotvrth 16 ixabs@kEecER (G0 htand-nghiloadmes N due was
5.2ml, 3Min diet%/l ether) was added dropwise at 0C while

dissol g o N A LB P L n e Lo Gt FA and

waterStigredditeR Taf@rBeE A Nydroshiericas %%ﬁ%l@@@%fﬁ%&@ﬂ%@wsium
cooling, followed py water and ethyl acetate. The organic phase was
Sﬁlfa’f?e%%seacswaa%ﬁ% Ba’ofa@éagmﬁa%s%wa%@tWééﬁ%‘?%dvvﬁW%ﬁ%}Fa gel (40 ¢

cartri@egtatespiie COMBinEene s acioweradn diedovermagoeshenisifeteround
were figer.edgand concentrated. The residue was purified by means of

{8Ftive HPLC (met. A). The product-containing fractions were
'H Nenmisioed/freedbthelcagetonitritesand extracted tgertimes withsethwl2 1), 4.66
..acetate. Th ine t were dried over magnesium sulfate,
a H)’fﬁgf’:?c}ﬁd%ﬁgﬁﬂagegg{fg% 10?'7&@ é%sired compound were obtained.
25 'H NMR (400 MHz, DMSO-d6) [ppm]: 7.87 (1 H), 7.75 (1 H), 7.67 (1 H),

01.0 %91 (3 H), 2.64 (3 H) W02009/097970 PCT/EP2009/000406 140 02.008
" 1-(3-tert-Butyl-5-ethoxymethylphenyl)ethanone 05

2-Bromteiit-ButihdNsniethexyfhonethifxymgiisilymeibylbemzamide (03.008;
fpamauas

Br. ,S\

F
F

O~
I-[3-Ethoxy-5-(pentafluorosulfanyl)phenyl jpropan-1-one (02.064; 150 mg) was dissolved in
THF (15 ml}, and phenyltrimethylammonium tribromide (185 mg) was added while stirring
at RT. After stirring at RT for 5 h, the mixture was admixed with water and saturated sodium
hydrogencarbonate solution, and EA was added. The EA phase was removed and the alkaline
water phase was extracted three times with EA. The combined organic phases were washed
once with saturated sodium chloride solution, dried over magnesium sulfate, filtered and
concentrated. The crude product was purified by means of preparative HPLC (met. A). The
product fractions, each of them clean, were combined, freed of the acetonitrile under reduced
pressure, alkalized with saturated sodium hydrogencarbonate solution and exfracted five
times with EA. The combined organic phases were dried over magnesium sulfate and, after
filtering off the desiceant, dried under reduced pressure. 120 mg of the title compound were
isolated.

LC-MS rt: 1.29 min  {M-+H]": 383.0 (met. b)
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converted analogously to 02.043. 550 mg of the title compound were
obtained. LC-MS rt: 1.70 min [M+H]: 235.3 (met. a) 10 02.009
1-(3-tert-Butyl-5-cyclopropylmethoxymethylphenyl)ethanone 0 0
Proceeding from methyl 3-tert-butyl-5-hydroxymethylbenzoate and

WOZQ%@%?SB Imethyl bromide, the title compound (600 mg) Wg&};@%g}gg%ﬁ@%%
analogously to 05.008 to 02.008. 15 8Z-MS rt: 1.81 min [M+H]+: 261.2

(et 23 02 0101 -(2-tert-Rutvl-4.5-diethoxvohanvilathanone...n 1.20
TG u.l Vi UL UL \U oTToOv A 4 OO UI\]PI IUII]IIUL TCATTOTTO

ut T (UM

| g—
Numb%i,(:%-tert-Butyl-4-ethoxy-5-hydr%gy%%nyIﬁw ne (G %gé]lgmé%o mg) and
ethy| iodide (193 t1) were dissglved in DMF §6.12 ml), and sodium hydride

(574 mg)y-was-added-After stirring-at RTfor 0.5-hthe DME was drawn off

and fhe residug“was taken up in EA, washed with waterndrss analogous to
congentr residue was purified Jgi@g_pi@ﬁ%tgel(ﬁ%glgartridge,
01.0°Mv02089709 PCT/EP2009(096406 141 n-heptane/EA gradient 0-30%
withih 60 min). 3220 mg of the title compalmd were obLMOL@I&Ig groduct:
1.93|min [M+H]/~: 265.2 (met. a) 02.011 5 33g
1-(3-tert-Buty|4- -ethoxyphenyl)ethanonel 0 Methyl

3-tert-butyl-5-hydroxybenzoate (06.043) was reacted with ethyl iodide
Ol‘0791nalogously to 05.043 and converted to the title compound analogously

to the sequence of 04.043 to 02.043. 390 mg were obtained. 10 LC-MS
2-Bromat 173 rbint-MsHPr 2R IdBcimptopdx @2 B R thoxyphenyljethanone

1-(3-tert-Butyl-5-propoxymethylphenyl)ethanone 2~~ 15 Proceeding from

2-min [M+H]': 261.2 (met. a)

o7 ™" "oH

1-{3-tert-Butyl-4-methoxy-5-{ 3-(tetrahydropyran-2-yloxy)propoxyiphenyl } ethanone
(02.071; 12.7 g) was dissolved in methanol/THF (200/200 ml) and admixed with
phenyltrimethylammonium tribromide (13.1 g) while stirring. The mixture was stirred at RT
for 1 h, then diluted with DCM and washed once with 3% sodium thiosulfate solution. The
DCM phase was dried over magnesium sulfate, filtered and concentrated. The residue was
taken up in acetonitrile (100 ml} and admixed with 48% hydrobromic acid (5.91 ml). The
mixture was left to stand for 1 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 silica gel (120 g cartridge, n-heptane/MtB ether gradient of
0-100% in 60 min). 3.29 g of the title compound were obtained.

LC-MS rt: 1.01 min  [M-+H]": 359.1 (met. b) '

01.072

2-Bromo-1-{3-tert-butyl-5-(2-methoxy- 1 -methoxymethylethox y)phenyllethanone
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02.013 20 1-((3-tert-Butyl-4,5-bis(cyclopropylmethoxy)phenyl)ethanone
Proceeding from 2-bromo-6-tert-butyl-4-(1,1-dimethoxyethyl)phenol and
cyclopropyl bromide, the title compound (547 mg) was prepared
analogously to 04.010 to 02.010. W02009/097970 PCT/EP2009/000406
WOZ‘iQ?Z‘)EgZ?-Ws rt: 2.10 min [M+H]+: 317.4 (met. a) 02.014 1 -(BGhdtRgR)%000406
-trifluoromethylphenyl)ethanone O E3¥ F 5 ~0
3,N-Dimethoxy-N-methyl-5-trifluoromethylbenzamide (03.014, 460 mg)
was initially charged in THE (15 ml) under at RT Ar dissolved. Thereafter,
iXttire was cooled to 0C, and methylmagnesium bromide (1.5 ml; 3
in diethyl ether) was added dropwise. Subsequently, the ice bath was
d and the/mixture was stirred at RT for 2 h. Then the 10 mixture
0  wasadmixe h 1 N hydrochloric acid while cooling with ice, diluted with
water w%ed three times with EA. The combined EA phases were
dried over sodign sulfate, filtered and concentrated. 349 mg of the title
compound were isolated. 1H NMR (500 MHz, DMSO-d6) [ppm]: 7.80 (1 -

H),.{. 7,53 (1 H),392 (3 H), 2.66 15 02.015
}~[3~ti_(—§1ﬁ1§:§—@m§_’c§% %—()I)Zy Fg%heor%{ Iei?w%%%gxgg nyl %Pone (02.072; 1.64 g) was

dissolSetbit: nusHandHRTATEN adie(06.043) adashibastednyithitnpHeylioditethy! -
analogausly .20 5. and converted to tge tggf"b ompound .. .

s e G ChELBAMASTET S5 g e bl

DCMaGdMGstied @ eninitii¢tHodid0v thi fpwdfa@ s D26 Pie DCM phase was dried over

maen SRR SR opNmEtRORIEWIIANNS WO2POSIOOTRIO ) a0 ¢

cartridge, n-heptane/MtB ether gradient of (-30% within 60 min). 890 mg of the title

Br

compound were obtained.

LC-MS rt: 1.77 min  [M+H]": 373.0 (met. a)

01.075
N-[3-(2-Bromoacetyl}-5-(pentafluorosul fanyl)phenyl]-2,2,2-trifluoro-N-methylacetamide
F 0O
Fed” i
F7J
F
Br

_-N O

At

F F
N-{3-Acetyl-5-(pentafluorosulfanyl)phenyl]-2,2,2-trifluoro-N-methylacetamide (02.075;
1.03 g) was dissolved in a mixture of methanol (20 m1) and THF (20 mi). Phenyltrimethyl-
ammonium tribromide (1.05 g) was added while 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 60°C for 2 h. After cooling, the reaction
mixture was added to 2 N sulfuric acid and stirred for 10 min. Then the agueous phase was

extracted three times with EA. The combined organic phases were dried over magnesium

sulfate and, after the desiccant had been filtered off, dried under reduced pressure. 1.2 g of
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143 o Methyl 3-tert-butyl-5-hydroxybenzoate (06.043) was reacted with
cyclopropylmethyl bromide analogously to 05.043, and converted to the
titte compound analogously to the sequence 04.043 to 02.043. 1.02 g
were obtained. 5 LC-MS rt: 1.86 min [M+H]+: 247.1 (met. a) 02.017
WO2Q0p40819 B utyl1-5-cyclobutylmethoxyphenyl)ethanone o 10 MetH/EP2069/600406
3-tert-butyl-5-hydroxybenzoate (06.048) was reacted with
. bromomethylcyclobutane analogously to 05.043 and converted to the title
the ﬂ%%ﬂmﬁadaywaisgé%fgﬁ?o mcmécwﬁm1fa 3 Begess st Were
LC-MSPIRingd hfs-MSHEZ!074vin {ivseH]y: 261.2 (met. a) 15 02.018
1-(3-Benzyloxymethyl-5 -tert-butylphenyl)ethanone o o Methyl
3-tert-butyl-5-hydroxymethylbenzoate was reacted with benzyl bromide
01.088nalogously to 05.043 and converted to the title compound analogously
to the sequence 04.008 to 20 02.008. 638 mg were obtained. LC-MS rt:
2-Brome3 i TR 2077 12 (s -4y IRA ONRERSOS b 7eegox yphenyl jethanone
PCT/EP2Q09/000406 144
exylmethoxy-4,5-dimethoxyphenyl)ethanone 0-\o ~40\ o-
exylmgthoxy-4,5,N-trimethoxy-N-methylbenzamide (420 mg) was
3 and"worked up analogously to 02.059. No silica gel purification
was perfoxmed. 370 mé; were 5 obtained. LC-MS rt: 1.82 min [M+H]+:

293.2 (metpw 1-(3-tert-Butyl-5-methoxymethylphenyl)ethanone

Br—

3-(5-Acetyl-3-tert-butyl-2-methoxyphenoxy)-2,2-dimethylpropyl acetate {(02.085; 1.16 g)
was converted and worked up analogously to O1.008. The purification using silica gel was
carried out as follows: (80 g cartridge, n-heptane/MtB ether gradient of 0-70% within

60 min). 867 mg of the title compound were obtained.

LC-MS rt: 1.80 min  [M+H]": 387.1 (met. a)

01.086
2-Bromo-1-[3-tert-butyl-5-(3-hydroxy-2,2-dimethylpropoxy)phenyljethanone

O

Br4>‘
Ov—>L/OH
1-[3-tert-Butyl-5-(3-hydroxy-2,2-dimethylpropoxy)phenyl]ethanone (02.086; 388 mg) was

converted, worked up and purified analogously to O1.085. 311 mg of the title compound was
obtained. LC-MS rt: 1.78 min [M-+H]": 357.0 (met. a)

01.090
2-Bromo-1-[3-(2-hydroxyethoxy)-5-(pentafluorosulfanyl)phenyl]ethanone
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15

0 0 10 Methyl 3-tert-butyl-5-hydroxymethylbenzoate was reacted with
methyl iodide analogously to 05.043, and converted to the title compound
analogously to the sequence 04.008 to 02.008. 1.54 g were obtained.
LC-MS rt: 1.58 min [M+H]+: 221.1 (met. a) 15 02.021
WO2400408 A3k -5-methoxyphenyl)ethanone ci o o- PCT/EP2049/0004066
3-Chloro-5-methoxybenzoie acid (3 igswas reacted analogously to
%3.043/02,,043 with thionyl chloride (23.3 ml) and
,O-dirﬁeéhillhydroxylamine hydrochloride (1.57 g) and 20
grresium bromide (8.91 ml). 2.42 g were obtained. 'H NMR (500
SO-d6) [ppm]: 7.54 (1 H), 7.40 (1 H), 7.30 (1 H), 3.84 (3 H), 2.58
(3 H)!W02009/097970 PCT/EP2009/000406 145 02.030
].-(3-%bpf(myl-5-methoxyphenyl)ethanone 0 O0- Methyl

L R R L s B o S PRI SRAIBgBELG20%0

813 nig)thessaguerted, Ga4d i QADE: fddZ mbh were whidn a1 GdMSve:, 14

.min [M+H]+: 193.1 (met. a) 02.031 . .
reacigh R BTG D 5 G oAby RS S5 g wore obtained
LC-ME (8, 5-Dihydroxiykenyl Ehaneme. (1.0 g) and ethyl bromide (0.531 ml)

were dissolved at RT in DMF (20 ml), and sodium hydride (189 mg) was

added.. After stirring at 50C for 2 h,

01.095

Br

4-[5-(2-Bromoacetyl)-3-tert-butyl-2-methoxyphenoxylbutyl acetate

o) &

4-(5-Acetyl-3-tert-butyl-2-methoxyphenoxy)butyl acetate (02.095; 10.51 g) was converted,
worked up and purified analogously to O1.071. 4.81 g of the title compound were obtained.
LC-MSrt: 1.21 min  [M+H]": 415.1 (met. b)

01.100
2-Bromo-1-{3-tert-butyl-5-(1-hydroxy-1-methylethyl)phenylethanone

Br

HO
I-[3-tert-Butyl-5-(1-hydroxy-1-methylethyl)phenyllethanone (02.100; 50 mg) was initially

charged in THF (5 ml) while stirring at RT, and admixed with phenyltrimethylammonium
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cyclohexylmethyl bromide (1.36 ml) was added, followed by further
sodium hydride 15 (315 mg). After stirring at 50C for another 2 h, the DMF
was drawn off and the residue was taken up in EA, washed with water,

ed and concentrated. The residue was purified usi %%% e(!)]

Wm@?j@g étﬁ!ldge n-heptane/EA gradient of 0-20% within 60 i%.%/ %@/ P0406

the title compound were obtained. UG&MS rt: 2.07 min [M+H]": 277,2 (met

omo p ethanone r\/ O - Methyl
b A o R S O e e Rt anc
adnnxedmﬂﬁxumtéNﬂROﬁ@t@ﬁE@E@dﬁ(ﬁﬂﬁ%@@@d@ﬂﬂﬁﬁ& Mﬁtmﬁalﬂgﬁmlwm theacted
three tinl(é;sj enﬁqe[}éjff', 045’ '1%3 g E)%b gég}s %%1% it Sg\?etﬁ Is%%?um"s%l ate, P ltered
and cdnf8a(B D lflhetmdbhm)w)s-&mﬁeﬁmsyp@e]mgd@eghhﬁcﬁr@cﬁt@dgeﬁ -Beptane/BEA
. 1-(3-Hydroxy; thox }getha 0 and

& adlefé(')éﬁ% >élir%ee buta I(]%y rS)O\EX/ée)zre |S%§I?/%§ é]\/l g 0GR HQO]

295.1 lyattide (194 mg) was added. After stirring at RT for 2 h, the DMF was
drawn off. The residue was taken up in EA, washed with water, 10 dried,
filtered and concentrated. The residue was purified using silica gel (40 g

O1.10dartridge, n-heptane/EA 0-50% within 30 min). 850 mg of the title

el R e R I SO

Br

==
1-[3-tert-Butyl-5-(1-hydroxy-1-methylethyl)phenyl]ethanone (02.100; 500 mg) was initially
charged in a mixture of THF and methano! (3.5/3.5 ml) while stirring at RT, and admixed
with phenyltrimethylammonium tribromide (800 mg). After stirring at RT for 7 h, the
mixture was admixed with water and saturated sodium hydro gencarbénate solution. Then it
was extracted three times with EA, and the combined EA phases were dried over sodium
sulfate, filtered and concentrated. The residue was purified using silica gel (70 g cartridge,

n-heptane/EA gradient). 454 mg of the title compound were obtained. LC-MS rt: 1.23 min
IM-+H-HOMe]": 295.1 (met. b)

01.105
2-Bromo-1-[3-tert-butyl-5-(2-fluoroethoxy)phenyllethanone ZS812.063

Br
O
_\——‘F

1-{3-tert-Butyl-5-(2-fluoroethoxy)phenyl]ethanone (02.105; 600 mg) was dissolved in
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0 1-(3,5-Dihydroxyphenyl)ethanone (3.0 g) was converted analogously to

02.031. Instead. of cyclohexylbromide, however,

1-bromo-3,3-dimethylbutane was used. After chromatography, 960 mg of

the title compound were obtained. 20 LC-MS rt: 1.99 min [M+H]'-: 265.2
WO 0%P U035 1-(3-Cyclohexylmethoxy-5-methoxyphenyl) B ABR2069/000406

W02009/097970 PCT/EP2009/00040G 147 OO ~-O O

1-(3-Hydroxy-5-methoxyphenyl)ethanone (03.033; 1.5 g) and ‘
methagejfh, 5¥ﬁé 1%Bh8&1§¥@3f(¥.iﬁsag’}lwg@|?§§h}@@@wm Woreandandso mg)

was a80SiUMRYdriee) 20N WaE UGS W aliliRG AL dohi%fulh é&}{% dried.

DMF was drawn off. The residue was taken up in EA, washed 5 wit

The rgicas vertediomrerey iHh B edh cebitrs and neverptbeo e fukerrDeifRpnate

solutiSHIEA0geh{fG B CATNIqAREhanianslEA LPa% é’c‘%ﬁ@ﬁﬂ@ Dy ds 3HAEd three
the title comé)ound were obtained. LC-MS rt: 1.93 min [M+H]+: 263.2

times fpere Wy1B 2644 Toercembinsth YN dhrsetbssioiard netnapdne eylfate, Htered
and cdnBéntrBeamaoresdimethopkanzoiciacidid00) Was CAnYRIIE M8 8ne/EA

benzamide derivative analogously to 03.043, and the latter was converted

eradigntpOnble SHIpBLHAERRI oGO U] 1 tetivs s ompougd pre ghtidsmpound

LC-Meefe pbtaingd. [}*ﬁiﬁj\u\éﬁ(ﬁ@&é‘{l*ﬂ?, DMSO-d6) [ppm]: 7.78 (1 H); 7.53
(1 H); 3.90 (3 H); 3.82 (3 H); 2.57 (3 H) 02.041
1-(5-Bromo-2,3-dimethoxyphenyl)ethanone O O

01.106
2-Bromo-1-[3-tert-butyl-5-(3-fluoropropoxy)phenyljethanone

Br
O-\M/F
1-[3-tert-Butyl-5-(3-fluoropropoxy)phenyl jethanone (630 mg) was converted, worked up and

purified analogously to 01.105. 510 mg of the title compound were obtained. LC-MS 1t: 1.23
min  [M-+H]": 331.1 (met. b)

01.107
2-Bromo-1-[3-tert-butyl-5-(3,3,3-trifluoropropoxy)phenyl]ethanone

Br
OWF
F
1-[3-tert-Butyl-5-(3,3,3-trifluoropropoxy)phenyl]ethanone (02.107; 170 mg, 0.59 mmol) was
dissolved in a mixture of THF (3 ml) and methanol (3 ml). While stirring, phenyltrimethyl-
ammonium tribromide (222 mg, 0.59 mmol) was introduced and the mixture was stirred

overnight. The reaction mixture was diluted with ethyl acetate and washed with saturated
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O O 20 Br 5-Bromo-2,3-dimethoxybenzoie acid (2 g) was converted to
the benzamide derivative analogously to 03.043, and the latter to the title
compound analogously to 02.059. 1.1 g of W02009/097970
~_PCT/EP2009/000406 148 the title compound were obtained. LC-MS rt
WOZ%Q?@P%??]7W+H]+ 259.0 (met. d) 02.042 5 1-(3-Chloro-4, P CTIEPZOQWGOM%
5-dimethoxyphenyl)ethanone O /0188Cl 3-Chloro-4,5-dimethoxybenzoic
. ac é@% converted to the benzamide deriyative nalo ously to
sodiugi s SRR OP % (W PSR Rbgd RN S
removed £id the tiricompopindfive e, abigingeb b b &y (k- L@Eaﬁaaf&twm&ate)
vi ldzﬂ}é 1 (met. a) 02.043
1€ ért-Butyl-5-(2-methoxyethoxy)phenyllethanone 0---j O O 15
LC-M3stertt BatyliN-methey-542methoxsyethoxy)-N-methylbenzamide (03.043;
1.35 g) was dissolved in THE (40 ml), methylmagnesium bromide (3.05
ml, 3 M in ether) was added dropwise at OC and then the mixture was
0O1.11gtirred at RT for 2 h. Then the mixture was admixed With 1 N hydrochloric

acid ( ﬂ%. dilyt xtra three times with
2-Brogig- Lrieﬁe B Lim% %QF{ s@E%Péi» 3(/?\)8 U sulfate,
20 filtered and concentrated The residue was purified using silica gel (40
o 9 cartridge, n-heptane/EA gradient of 0-30% in 30 min). 1.0 g of the title
@ nd were obtained. LC-MS rt: 1.58 min [M+H]l: 251.3 (met. a)
8244 25 1-[3-Morpholin-4-yl-5-(pentafluorosulfanyl)phenyllethanone

o
_\_O/

1-[3-tert-Butyl-4-methoxy-5-(2-methoxyethoxy)phenyl]ethanone (02.110; 1.17 g) was

converted, worked up and purified analogously to O1.008. 1.18 g of the title compound were
obtained. LC-MS rt: 1.10 min [M-+HT": 359.1 (met. b)

Ot.111
2-Bromo- -[3-tert-butyl-4-methoxy-5-(3-methoxypropoxy)phenylethanone

0
Br A

N
1-[3-tert-Butyl-4-methoxy-5-(3-methoxypropoxy)phenyt]ethanone (02.111; 1.49 g) was

converted, worked up and purified analogously to 01.008. 1.65 g of the title compound were
obtained. LC-MS rt: 1.16 min [M+H]": 373.0 (met. b)

02
02.004
4-[5-(1,1-Dimethoxyethyl)-2-methoxy-3-trifluoromethyiphenyl Jmorpholine
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25

W02009/097970 PCT/EP2009/000406 149 FFF-S"F F O/\O0
N-Methoxy-N-methyl-3-morpholin-4-yl-5-(pentafluorosulfanyl)benzamide
(03.044; 2.38 g) was converted and worked up analogously to 02.043.

The purification was effected using silica gel (80 g cartridge,
WO2RMREBAMIEA gradient of 0-70% within 40 min). 1.1 g of the Xifid /EP2009/000406
compound were obtained. LC-MS rt1 3957 min [M+H]": 332.0 (met. a)

92 0%5 1-[3-tert-Butyl-5-(2-methoxyethoxymethyl)phenyllethanone O O
10y8-Methyl 3-tert-butyl-5-hydroxymethylbenzoate (6.0 g) was reacted
alogaougly to 05.043 with 1-bromo-2-methoxyethane to give methyl

|
@]
O . . .

' MHz, DMSO-d6) [ppm]: 7.85 (1 H): 7.73 (1 H): 7.63 (1 H): 4.56 (2 H): 3.58
1-BroRd-H:(3, Mﬁﬂdﬂ)oﬁy&&f&J?l)nﬁtﬁ&@ﬁbﬁﬂ&d&édﬁy@ﬁeﬁ@&m (03.004; 700 mg)

v Ao bl areoetpa CELE L )
cesmrﬁ)&,ﬂﬁ@nﬁﬁZ (mg), aﬂ,@ -Hibreina-2, WEI2QUSHERYDROBG T 4R2009(000496mg) and
morpholine (0.27 ml). Thereafter, the reaction mixture was heated to 90°C for 7 h and then
left to stand overnight. Subsequently, it was filtered and the filtrate was concentrated by
rotary evaporation. The residue was purified using silica gel (50 g cartridge, n-heptane/EA
gradient). 433 mg of the title compound were obtained.

LC-MS rt: 1.55 min | [M+H]": 304.0 (met. a)

02.007

1-[3-Methoxy-5-(pentafluorosulfanyl)phenyl|ethanone
F o

iﬁb)k
F

O\
3 N-Dimethoxy-N-methyl-5-(pentafluorosuifanyl)benzamide (03.007; 2.0 g) was dissolved
in absolute THF (60 ml), 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 2h. 1 N hydrochloric acid was then added dropwise while
cooling, followed by water and ethyl acetate. The organic phase was removed and the
aqueous phase was extracted twice more 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 three times with ethyl acetate. The combined extracts were dried
over magnesium sulfate, filtered and concentrated. 1.63 g of the desired compound were
obtained.

"H NMR (400 MHz, DMSO-d6) {ppm]: 7.87 (1 H), 7.75 (1 H), 7.67 (1 H), 3.91 (3 H), 2.64
(3 H)
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150 methoxyethane (255 I) were dissolved in DMF (14.8 ml), and sodium
hydride (65 mg) was added. After stirring at RT for 2 h, further bromide
(80 I) was added and the mixture was heated to 50C for 12 h. Then the
drawn off and the residue was taken up in EA, wg sh,n,%#' 69
Wm‘?&’?@%ﬁ@d, filtered and concentrated. 578 mg of the title ¢ PO é‘t 3@00406
5 obtained. LC-MS rt: 1.58 min [M+#}9: 321.1 (met. a) 02.051
1-[3-(2-Methoxyethoxy)-5-(pentafluorosulfanyl)phenyllethanone F\ F F F-
-F -0 F 0 O 10 1-[3-Hydroxy-5-(pentafluorosulfanyl)phenyllethanone
02.00803.050; 700 mg) and 1-bromo-2- methoxypropane (490 mg) were
dissplved.in DMF mb, a dium hydride (77 mg) was added. After
1'(3"4[%]{%%% % AR 5%9?’6??583# Fglr%aln €100 I) was added and the mixture
s hegted to 50C for 6 h. Then the DMF was drawn off and the residue

fthe title compound were 15 obtained. LC-MS rt: 1.71 min
: et. a) 02.052

(3-methoxypropoxy)phenyllethanone 00 20 Proceeding
from methyl 3-tert-butyl-5-hydroxybenzoate (06.043) and |

3-tert-BIOMOI IrRBHIGXY-rFORANE S ISHRthe Bidisegdenge 0FB4R 08 0¥W3me)  was

was followed. 880 the title compound were obtained. LC-MS-rt:
convel G 43P AR OB O i ) 28 G OKS DRV TGTEP I
LC-MRGT./EP2609/000406 151 [M+H]': 235.3 (met. a)
1-[3-tert-Butyl-5-(3-hydroxypropoxy)phenyllethanone O
3-tert-Butyl-N-methoxy-N-methyl-5-[3-(tetrahydropyran-2-yloxy)propoxy]be
nzamide

02.009
I-(3-tert-Butyl-5-cyclopropylmethoxymethylphenyl)ethanone

O
*IL
A/O\/W
Proceeding from methyl 3-tert-butyl-5-hydroxymethylbenzoate and cyclopropylmethyl

bromide, the title compound (600 mg) was prepared analogously to 05.008 to 02.008.
LC-MS rt: .81 min [M+H]": 261.2 (met. a)

02.010
1-(3-tert-Butyl-4,5-diethoxyphenyl)ethanone
N S

1-(3-tert-Butyl-4-ethoxy-5-hydroxyphenyl)ethanone (O3.010; 470 mg) and ethyl iodide
(193 ul) were dissolved in DMF (6.2 ml), and sodium hydride (57 mg) was added. After
stirring at RT for 0.5 h, the DMF was drawn off and the residue was taken up in EA, washed

~with water, dried and concentrated. The residue was purified using silica gel (40 g cartridge,
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(03.059; 5.49 g) was dissolved in THE (100 ml), cooled to OC and
admixed with lithium 5 bis(trimethylsilyl)amide (14.47 ml, 1 M in MTB
ether). After stirring at OC for 30 min, methylmagnesium bromide (9.65 ml,
3 M in ether) was added dropwise. The cooling bath was removed and,
WO2EB{08{18Ty at RT for 2 h, the mixture was diluted with watePERYEP2009/600406
extracted by shaking with EA. The EA phase was dried over magnesium
sulfate, filtered and concentrated by rotary evaporation. The residue was
n-hepgiefied gsdipriftalel(2bo §O10in héHlane Ffahg tijle3:dnypofitdenitte obtained.
LC-MOmPoYRdeig Qginggs THMR (500 MHz, DMSO-d6) [ppm]
(representative signals): 7.53 (1 H); 7.28 (1 H); 7.17 (1 H); 4.57 (1 H,
-0-C(-C)H-0-); 4.11 (2 H); 2.57 (3 H) 02.060 15 1- :
07.0 1g-tert-Butyl-5-[3-(tetrahydropyran-2-yloxy) propoxymethyl]phenyl}
ethanone o 0 Methyl 3-tert-butyl-5-hydroxymethylbenzoate (3.5 g) was
1-C-teatEey Withthopmrembpienserg) - tetrahydropyran analogously to 05.063
te-give methyl 3-tert-butyl-5-[3-(tetrahydropyran-2-

-d6) [ppm] (representative signals): 7.84 (1 H); 7.73 (L H); 7.61 (1
Methj)3-4e58H@ HH; -Abit oy bl nH0a@ (OG- w258 48t WA 2008/ 03118F Bnalogously

PCT/ER2009/000406 152 02.061 1-
o O R S o SR st ermBon s P RIRARGALOB 04 v
02.0frotdedipgriremtiastbgl 3-tert-butyl-5-hydroxybenzoate (06.043) and
Aa(2-bramoethoxy)- 5. te opyran, the synthesis sequence 05.059 to
LC Ngsé%s 'gwmlPollgiV@éé%]SZg%pgéS{Ww

was & tith compound were obtained. 'H NMR.
(500 MHz, DMSO-d6) [ppm] (representative signals): 7.53 (1 H), 7.31 (1
0201, 7.20 (1 H), 4.66 (1 H, -O-C(-C)H-O-), 4.20 (2 H), 2.58 (3 H) 10 02.062
1-[3-Ethoxy-5-(pentafluorosulfanyl)phenyllethanone O F\F F
I-(3-tert-Butyl-5-propoxymethyiphenyl jethanone
QO

PN

Proceeding from methyl 3-tert-butyl-5-hydroxymethylbenzoate and propyl iodide, the title
compound (333 mg) was prepared analogously to 05.008 to 02.008.
LC-MSrt: 1.81 min  [M+H]": 261.2 (met. a)

02.013
1-(3-tert-Butyl-4,5-bis(cyclopropylmethoxy)phenyl)ethanone

A

|

Proceeding from 2-bromo-6-tert-butyl-4-(1, 1 -dimethoxyethyl)phenol and cyclopropyl
bromide, the title compound (547 mg) was prepared analogously to 04.010 to 02.010.
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F F 0"/ 3-Ethoxy-N-methoxy-N-methyl-5-(pentafluorosulfanyl)benzamide
(03.062; 2.60 g) was converted and worked up analogously to 02.007. A
purification using silica gel was not 15 carried out. 2.25 g of the title

compound were obtained. LC-MS rt: 1.72 min [M+H]+: 291.0 (met. a)
WOZ@(Q?@%;%D PCT/EP2009/000406

{3-tert-Butyl-5-[2-(tetrahydropyran-2tylbxy)ethoxyrnethyl]phenyl} ethanone
Q O 20 0 Methyl N
LC'W—%%@-E&W—‘Q-[i%%ﬁﬂ%ﬁﬁﬁtﬁglloxy)ethoxymethyl]benzoate (05.063,
2.28 g) W02009/097970 PCT/EP2009/000406 153 was converted to the
titte compound analogously to the sequence 04.059 to 02.059. 2.0 g of
02.01¢he title compound were obtained. 'H NMR (500 MHz, DMSO-d6) [ppm]

1-(3-NIeRtRSeRaliveosianals iphed9ifdtthond 4 (1 H); 7.63 (1 H); 4.60 (1 H,
-0-C(:C)H-0-), 4.58 (2'H), 2.58 (3 H) 5 02.064

1-[3¥thoxy-5-(pentafluorosulfanyl)phenyl]propan- 1 -one 0 F\F F/ IF O'/
§ thoxXy-N-methoxy-N-methyl-5-(pentafluorosulfanyl)benzamide (03.062;

mg) was 10 dissolved in absolute THE (5 ml), and ethylmagnesium
Jromide (0.65 ml; 2 M in diethyl ether) was added dropwise at OC while
stirring. After addition, the ice bath was removed and the mixture was

3.N-Duppreipxy RTRSEY e Fhincrarreh dhprage S P bloritan® vammially

chargédldetiand ithenmisidee Wag stifréidsoneR atiadRciate, hdMhilaeolRaodIM to 0°C,
hydrochloric, aci% was subse}%uentl added droéﬁ%vrése, followed by water

and meHoy BRAASEST BT PR D Gartt phabd 135S FEIfRVER antrtheratisus

SubscRiasewas dmtiedvisametendthethnaceiaie skhed eoRDIARS h. Then the

[ [ filtered and trated,
mixtu?%%a?%gq\)%%ggd gg&i\é‘g&rﬁ%} Séy m syt ﬁﬁqlcegg)_ri?ng%]ithci%gf c%?uggdewith water

and extracted three times with EA. The combined EA phases were dried over sodium sulfate,
filtered and concentrated. 349 mg of the title compound were isolated.

'H NMR (500 MHz, DMSO-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-methoxyphenyl)ethanone

O

Methyl 3-tert-butyl-5-hydroxybenzoate (06.043} was reacted with methyl iodide analogously
to 05.043 and converted to the title compound analogously to the sequence 04.043 to
02.043. 880 mg were obtamed.

LC-MS rt: 1.65 min [M+HJ": 207.1 (met. a)

02.016
1-(3-tert-Butyl-3-cyclopropylmethoxyphenyl)ethanone
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LC-MS rt: 1.26 min [M+H]+: 305.1 (met. b) 20 02.070

1-{3-tert-Butyl-4-methoxy-5-[2-(tetrahydropyran-2-yloxy)ethoxy]phenyl}eth

anone \ ~0 0 o-- Analogously to 02.071,

1-(3-tert-butyl-5-hydroxy-4-methoxyphenyl)ethanone (03.070; 5.0 g) was
WO20B3 2P Tfth 2-(2-bromoethoxy)tetrahydropyran (5.64 g). Holfebde F#fi9/000406

crude 25 product was purified usingigilica gel (40 g cartridge,

n-heptane/EA gradient of 0-50% within 60 min). 6.68 g of the title

(500 MHz, DMSO-d6) [ppm] (representative signals): 7.50 (2 H,
?4.70 (1 H, -0-C(-C)H-0-), 3.90 (3 H, -OCH3), 2.54 (3 H, acetyl)
1 -

\
E: Q7

{3-tePt=Butyl-4-methoxy-5-[3-(tetrahydropyran-2-yloxy)propoxy]phenyl}

Methy?é%%%?%tﬁ% ~19y9r3>5_z(235é‘ﬁ£%QH%@MV%X%%H‘%WM%%%‘%E%

(03.070; 6.9 g) and2-(3-bromo- propoxy)tetrahydropyran (8.
bromigpsaahezdits DB praeedigmth jiritidc @9upaig)drasl agelsdy Nfide

soqueRHEHART &7 5480UIS e SelyeRENKAS drawn off and the 10 residue

was taken up with EA. The EA phase was washed with water, dried and
LC-Méoricdriparda. 1D7HY 6fahe kiflestompound were obtained as a crude
product in sufficient purity. 'H NMR (400 MHz, DMSO-d6) [ppm]
representative signals): 4.57 (1 H, -0-C(-C)H-O-), 2.54 (3 H, acetyl) 15
02.01g2.072
1“(3“1;1?1:1[;}5{@'9@“ &‘léfﬁ%gﬁﬁéh%%@? hR¥yIRsiBYlethoxy)phenyllethanone o -0
Methyl 3-tert-butyl-5-(2-methoxy-lI-methoxymethylethoxy)benzoate
5.972) was converted to the title compound (1.65 g) analogously to
04.043, 03.059 and 02.043. Chromatography 20 was not carried out at
s‘tj@e. LC-MS rt: 1.63 min [M+H]+: 295.1 (met. a) 02.073

0
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 1t: 2.07 min  [M+H]": 261.2 (met. a)

02.018
[-{3-Benzyloxymethyi-5-tert-butylphenyl)ethanone

: 0

Methyl 3-tert-butyl-5-hydroxymethylbenzoate was reacted with benzyl bromide analogously
to 05.043 and converted to the title compound analogously to the sequence 04.008 to
02.008. 638 mg were obtained.

LC-MStt: 1.93 min  {M-+H]": 297.2 (met. a)

02.019
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1-[3-tert-Butyl-5-(4-hydroxybutoxy)phenyllethanone W02009/097970
PCT/EP2009/000406 155 O
3-tert-Butyl-5-(4-hydroxybutoxy)-N-methoxy-N-methylbenzanide (03.073;
3.47 _;was converted, worked up and purified analogously to 02.043.
WOZWéﬂguﬁﬁ@ation using silica gel was carried out as follows: &6 § /2= t#§g§&00406
n-heptane/EA gradient of 0-100% witkin 60 min. 5 2.08 g of the title
compound were obtained. LC-MS rt: 0.92 min [M+H]'-: 265.1 (met. b)
1—-(3~(b§_ ggxylmethoxy-él,5—dlmethoxypheny})ethanone
N-[3-Acetyl-5-(pentafluorosulfanyl)phenyl]-2,2,2-trifluoro-N-methylacetami
Qe_\F_S FOF-/"/NO F 10 F F In a microwave insert,
N-(Z=acetyl-5-pentafluorosulfanylphenyl)-2,2,2-trifluoroacetamide (03.075;
was dissolved in absolute dimethoxyethane (7.5 ml), powdered
ssilm carbonate was added and the mixture was admixed with
iodomethane (80 I). Subsequently, the mixture was heated in the
microwave to 100C for 40 min. Qnce further N-(3-acetyl-5 15
3y RIS IS E R ahyIphERY SRS NrMGHRIRERFAMIdE (B2 510 W) Ieaupiedfnd

workeZoRy efteddnutne tenannen desciieds dheuivechatehRasweremarketiumg were
ethe{; &édecaming_from potassium_carbonate into 1 N hydrochloric

. 1o
Obtamgé?d Wit Sbaifig Mier reBdatebi wagHif§itie potassium carbonate
residue with dimethoxyethane, the aqueous phase was extracted five
02.0 times with ethyl acetate. The combined extracts were dried over
““Thagnesium sulfate, filtered 20 and concentrated. The residue was purified
1-(3-tby-meshs-aiahepanadtie iRh G wiahod} The product-containing fractions
were combined, freed of the acetonitrile and extracted five times with
et etate. The combined extracts were dried over magnesium sulfate,
filte¢ed and concentrated. 1.03 g of the desired compound were obtained.
S rt: 1.62 min [M+H]+: 372.0 (met. a) W02009/097970
O /EI;,2009/000406 156 02.085

Methyl 3-tert-butyi-5-hydroxymethylbenzoate was reacted with methyi iodide analogously to
05.043, and converted to the title compound analogously to the sequence 04.008 to 02.008.
1.54 g were obtained.

LC-MSrt: 1.58 min  [M+H]": 221.1 (met. a)

02.021
1-(3-Chloro-5-methoxyphenyl)ethanone

3-Chloro-5-methoxybenzoic acid (3 g) was reacted analogously to 03.043/02.043 with
thionyl chloride (23.3 ml) and N,O-dimethythydroxylamine hydrochloride (1.57 g) and
methylmagnesium 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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1-[3-tert-Butyl-5-(3-hydroxy-2,2-dimethylpropoxy)-4-methoxyphenyl]ethan
one -0 07/ ,0H 5 1-(3-tert-Butyl-5-hhyydrro/xy-4-methoxyphenyl)ethanone
(03.070; 2.00 g) and 3-bromo-2,2- dimethyipropyl acetate (2.54 g) were
dissolved in DMF (15 ml), and cesium carbonate (3.69 g) was added.
WO2040%tH1hg at 150C and max. 15 bar in a microwave for 2. ¥GTAERA9§8(000406
0.5 eq. of the bromide was added angkthe mixture was placed into the
microwave at 150C for a further 2 h. Then the mixture was concentrated
02'03l9y rotary evaporation and the 10 residue was partitioned. between DCM
1_(3_dewpeg,lﬂ'agoggwegp?ggﬁﬁ@ggemoved, dried over magnesium sulfate,
filtered and concentrated. The residue was purified using silica gel (120 g
cartijdge, n-heptane/MtB ether gradient of 0-50% within 60 min). 1.17 g of
thefitle compound were obtained. LC-MS rt: 1.92 min [M+H]+: 351.1
@ a) 15 02.086
-f3:tert-Butyl-5-(3-hydroxy-2,2-dimethylpropoxy)phenyllethanone O
OOoHW—
Methd SRR ﬁi&”d@%’éff’@&i&ﬁé'Ws‘st%B{&P%ﬁ'Mé%?f%’&%é\kﬁﬁ%géﬁgﬁ%a
mide’(03.086; 20 910 mg) was converted, worked up and purifie

05.048rra1d gouwtyted 62105011888 Bhguof thies litloushinmpdimerarareco Raikédto 02.043.

475 W@J&Ekrﬁ%_min [M-3 H]+: 279.1 (met. a) W02009/097970
CT/EP2009/000406 157 02.090

LC-MB g3 (PheaituotdEtHARIPS [futestedhy dropyran-2-yloxy)ethoxy]phenyl}eth
anone OF\FF SF F O'--~00
1-[3-Hydroxy-5-(pentafluorosulfanyl)phenyllethanone (03.050; 700 mg)

02.03nd 2-(2-bromo- 5 ethoxy)tetrahydropyran (670 mg) were dissolved in

1-(3 ~@Mgk@@ﬁ%@ﬁﬁ'ﬁ?ﬂ%%ﬁwM@Hgﬁethanone

1-(3,5-Dihydroxyphenyl)ethanone (1.0 g) and ethyl bromide (0.531 ml} were dissolved at RT
in DMF (20 ml), and sodium hydride (189 mg) was added. After stirring at 50°C for 2 h,
cyclohexylmethyl bromide (1.36 ml) was added, followed by further sodium hydride

(315 mg). After stirring at 5G°C for another 2 h, 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/EA gradient of 0-20% within 60 min). 378 mg of
the title compound were obtained. LC-MS rt: 2.07 min  [M+H]": 277.2 (met. a)

02.032

1-(3-Bromo-5-methoxyphenyl)ethanone
Br

3

Methyl 3-bromo-5-methoxybenzoate (05.032; 2.50 g) was converted to the title compound
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(77 mg) was added. After stirring at RT for 2 h, the mixture was heated to

50C for 4 h and left to stand over the weekend. Then the DMF was drawn

off and the residue was taken up in EA. The EA phase was washed with

water, dried, filtered and concentrated. The crude product was purified
WO2R%8941E4 gel (100 g, n-heptane/EA 4:1). 813 mg of the titl® &3 /EP2009/0064066

compound were obtained. 'H NMR (B#0 MHz, DMSO-d6) [ppm]

(representative signals): 7.87 (1 H), 7.80 (1 H), 7.71 (1 H), 4.66 (1 H,
analog@p@leg@ m@_gg@gg@%gﬁ%,ég@ﬁy@QQ%gSé@ 45 g were obtained.
LC-MAs (8-Aaetikia-tanbutyl:- 2mmeihexyphenoxy)butyl acetate

1-(3-tert-Butyl-5-hydroxy-4-methoxyphenyl)ethanone (03.070; 6.9 g) was

converted and worked up analogously to 02.071. The bromide used was
02.0%-bromobutyl acetate (7.27 g). 10.5 g of the title compound. were

obtained. 20 LC-MS rt: 1.14 min [MH]~: 337.1 (met. b) 02.100 Methyl
-3-Q3meB it mehsgasyahgnylethanone
1-[3-terd-butyl-5-(1-hydroxy-I-methylethyl) W02009/097970
PCT/EP2009/000406 158 phenyllethanone O \ O HO Methyl
yl-N-methoxy-N-methylisophthalamidate (03.100; 10.4 g) was
dissolyed at in THE (150 ml) under argon. Thereatfter,
methylmagpiesiug bromide (19 ml; 3 M in 5 diethyl ether) was added

dropwise at OC while stirring. After 10 min, the ice bath was removed and
1-(3-Ehemixtirenatasssiptiesh e Rinniel 60 Thanithe midureosas admix@bylbutane

with 1 N,.hydrochloy] id and watey whil ing with ice. The aguequs
(17 B R e T A B LB A e
RT fowere dieatiMbersodisvmsififaiac filteiied and tgoncepirared, Whehsasidttewater,
using_silic l. 7.0 g of meth cetyl-5-tert-butyl 10

dried %%%ért%ﬁ ﬁ&@ggtfﬁténgqge resugle was puP/i'ﬁses_ using silica gellJ 40 g cartridge,

benz
n-heplafi8akt (b GOl 5+ (dxinydibain)- REthyletfiyhotidaietbanotevere rebtaibialned.

Methyl 3-acetyl:5-tert-bufylbenzoate LC-MS rt: 1.13 min [M+H]+: 235.2
Le mét.)fbél}éuf-[s[géﬁ- utyT- lfl?lﬁfl%r%xy-l-methylethyl)phenyl]ethanone
LC-MS rt: 1.03 min [M+H]'.-OH: 217.2 (met. b)

02.034

1-[3-(3,3-Dimethylbutoxy)-5-ethoxyphenylJethanone
o’
rC s
0
1—(3,5—Dihydroxyphenyl)ethanoné (3.0 g) was converted analogously to 02.031, Instead of
cyclohexylbromide, however, 1-bromo-3,3-dimethylbutane was used. After chromatography,

960 mg of the title compound were obtained.

LC-MS rt: 1.99 min  [M+H]": 265.2 (met. a)

02.035
1-(3-Cyclohexylmethoxy-5-methoxyphenyl)ethanone
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02.105 1-[3-tert-Butyl-5-(2-fluoroethoxy)phenyllethanone ZS12.060 O _

20 \F 1-(3-tert-Butyl-5-hydroxyphenyl)ethanone (03.106; 500 mg) was

dissolved in DMF (10 ml), and 1-bromo-2-fluoroethane (195 I) was added

while stirring. Sodium hydride (80 mg) was added at RT. After stirrin
WO2PH731 the mixture was left to stand overnight and then PCT/EP2 05/000406

W02009/097970 PCT/EP2009/0004@6 159 further sodium hydride (20

mg) was added and the mixture was stirred for a further 2 h. Then water

gsium sulfate, filtered and concentrated 600 mg of the
ere obtained. LC-MS rt: 1.13 min 5 [M+H]+: 239.1 (met.
b) 02.106—1-[3-tert-Butyl-5-(3- fIuoropropoxy)phenyl]ethanone O O~ F 10

1 R oS RN A (540 ) A okt P AT e vane

(1.76 @265 .B301mg af elkt{ecampaunshdianchgldtbdaedod GVl Srat: alidfﬁim{ﬁer

.. [M+H]+:;.253,2 (met. b) 02.107 15
siring g 0 AP s SRR S e UEHA TR ESOESp SREy ashed
with Wae, miuﬂioﬂmfé&@dw@wmfﬁehym@wmey@ethﬁﬁﬂml (ﬁ&g&ﬁ;dﬁ%t (40 ¢
1.56 mm S-trifluo (178 6 mmol) and .
e TR 5 P B Ry e e R e s e
LC-MKas: adifedhia SOMHGT] of‘mﬁﬁ@({hiembenzyl) azodicarboxylate 20 (573 mg,
1.56 mmol) in dichloromethane (1 ml). The mixture was stirred for 5 days

and then filtered. The solvent was removed and the residue was purified
02.048y flash chromatography (n-

1-(3-Bromo-4,5-dimethoxyphenyl)ethanone
O...._

o!
\

Br
3-Bromo-4,5-dimethoxybenzoic acid (2.0 g) was converted to the benzamide derivative
analogously to 03.043, and the latter was converted to the title compound analogously to
02.059. 1.22 g of the title compound were obtained.
"H NMR (500 Mz, DMSO-d6) [ppm]: 7.78 (1 H); 7.53 (1 H); 3.90 (3 H); 3.82 (3 H); 2.57
(3 H)

02.041
1-(5-Bromo-2 3-dimethoxyphenyl)ethanone

/

O - Qe

Br

5-Bromo-2,3-dimethoxybenzoic acid (2 g) was converted to the benzamide derivative

analogously to 03.043, and the latter to the title compound analogously to 02.059. 1.1 g of
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heptane:ethyl acetate). Yield: 170 mg, 38%. LC-MS it: 1.14 min [M+H]+:
289.2 (met. b) W02009/097970 PCT/EP2009/000406 160 02.110
1-[3-tert-Butyl-4-methoxy-5-(2-methoxyethoxy)phenyl] ethanone o 0
0--"~ 0 ~ 5 1-(3-tert-Butyl-5-hydroxy-4-methoxyphenyl)ethanone
WO2088/8589000 g) and 1-bromo-2- methoxyethane (1.5 g) werBGEIRAEGIP00406
DMF (20 ml), and sodium hydride (28& mg) was added. After stirring at
_RT for 3 h, the mixture was left to stand overnight. Then the DMF was
the titlg somRsathty tFeoldained was taken up in EA. The EA phase was washed
LC-Muith: watem:glriegh fillgTech and caegertrated. The residue was purified
using silica gel (80 g cartridge, 10 n-heptane/EA 0-40% within 60 min).
1.17 g of the title compound were obtained. LC-MS rt: 1.03 min [M+H]*:
02.04281.1 (met. b) 02.111
1-53-tert-Bu,tyl-4-methoxy-5-(tfl’>-methoxypropoxy)phenyl]ethanone 00150
1-(3-GMopa-ferrng he by B SALAORfoxy phenyl)ethanone (03.070; 2.00 g)
and 1-lwremo-3- methoxypropane (1.65 g) were converted, worked up and

3-Chioro-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-MSrt: 1.55min  [M~H]": 215.1 (met. a)

02.043
1-[3-tert-Butyl-5-(2-methoxyethoxy)phenyl Jethanone

/

0
0] 5 —/_
3-tert-Butyl-N-methoxy-5-(2-methoxyethoxy)}-N-methylbenzamide (03.043; 1.35 g) was
dissolved i THF (40 ml), methylmagnesium bromide (3.05 ml, 3 M in ether) was added
dropwise at 0°C and then the mixture was stirred at RT' for 2 h. Then the mixture was
admixed with 1 N hydrochloric acid (50 ml), diluted with water and extracted by shaking
three times with EA. Then the combined EA phases were dried over magnesium sulfate,
filtered and concentrated. The residue was purified using silica gel (40 g cartridge,
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+H]™: 251.3 (met. a)

02.044
1-[3-Morpholin-4-y1-5-(pentafluorosulfanyl)phenyl]ethanone



10

15

20

O 1-(3-Bromo-4-hydroxy-5-trifluoromethylphenyl)ethanone (04.004; 6.8 g)
was dissolved in methanol (50 ml) and admixed successively with
DL-10-camphorsulfonic acid (111 mg) and trimethyl orthoformate (8 ml).
After stirring at RT for 2 h, DMF (75 ml), potassium carbonate 5 (4.98 g)

WO ¥ERowly, while cooling with ice, iodomethane (3 ml) W&rE/ERIHE9/000406
After stirring at RT for 4 h, the reactjgn mixture was left to stand overnight
and then admixed with n-heptane/water, and the organic phase was
rem%v/éa. The aqueous phase was extracted by shaking once more with

n-th‘eme, and the combined organic phases were then dried over

- esium sulfate, filtered and concentrated. 7 g of the title compound

Y obtained in 10 sufficient purity. 'H NMR (500 MHz, DMSO-d6) [ppm]:

), 7.62 (1 H), 3.89 (3 H), 3.10 (6 H), 1.49 (3 H) 03.007 15

F/1-O\Methyl 3-methoxy-5-(pentafluorosulfanyl)benzoate (04.007; 2.5 g)

. as dissolved in absolute T 65 ml), and N,O-dimethylhydroxylamine _ _
NMebarRTER &%f@f%&?%éggd.g%@#ﬁgom (REWBETEABIEY {615 238 &)
was candeisep eedyhoagdas) wik graide sahrion(IBe Yumli b THtiadasing

... ad dropwise. After 20 min, the coolin th was removed and the ,
ilca g L el PRI R S AT Bh SRR S b te
compadfaée-arctbtheimgueous phase was extracted three times with ethyl

etate. The compined cts were dried over magnesium sulfate,

Lc'l\ﬁ&e SJn@igon@%FEtegég@u b product thus obtained still contained

significant reactant, and was therefore converted and worked up again as
02 Oégbescribed above. No 25 reactant was present any longer in the residue

" which was then obtained. Purification was effected by means of

1-[3-prejfargtive HRIG dmethdy yihbehphptiaatAdemtaibiirg fractions were

W02009/097970 PCT/EP2009/000406 162 combined and freed of the

acetonitrile, and the aqueous phase was extracted three times with EA.
hined extracts were dried over magnesium sulfate, filtered and

\Wrated. 1.78 g of the desired compound were obtained. 'H NMR
z, CDC13) [ppm]: 7.70 (1 H), 7.37 (1 H), 7.24 (1 H + CDCI3), 3.88

o]

Methyl 3-tert-butyl-5-hydroxymethylbenzoate (6.0 g) was reacted analogously to 05.043
with 1-bromo-2-methoxyethane to give methyl 3-tert-butyl-5-(2-methoxyethoxymethyl)-
benzoate. The latter was then converted to the title compound analogously to the sequence
04.043 to 02.043, 508 mg of the title compound were obtained.

"H NMR (500 MHz, DMSO-d6) [ppm]: 7.85 {1 H); 7.73 (1 H); 7.63 (1 H); 4.56 (2 H); 3.58
(ZH); 350 (2H); 326 (3H); 2583 H) 132(9H)

02.050
1-[3-(2-Methoxyethoxy)-S-(pentafluorosulfanyl)phenyl]ethanone

E:\
F«'-"“S’_'F

/F

°F
%Q {
3 o_}

1-[3-Hydroxy-5-(pentafluorosulfanyl)phenyl Jethanone (03.050; 592 mg) and 1-bromo-2-



10

15

20

25

5 3.56 (3 H) 03.008 3 -tert-Butyl-5

-ethoxymethyl-N-methoxy-N-methylbenzamide O NCO/ 10 Analogously

to 03.043, 3-tert-butyl-5-ethoxymethylbenzoie acid (04.008; 1.15 g) was

first converted to the acid chloride (1.24 g), and then the
WO2eUPFRA-5-ethoxymethylbenzoyl chloride obtained was cBAHEG009/000406

further. 854 mg of the title compountliwere obtained. LC-MS rt: 3.32 min

[M+H]+: 280.2 gmet. d) 15 03.010 ' ,
methoxyghaptiBinyii i etiokyss Kty e hyhR thbh dRe sesttsi hydride (65 mg) was

added]Bxemeardnigritiutylor 4 k. fdimethexuatiyi}@athoxy benzene (@4 Sl Qiure was
was converted analogously to 03.070. 5.15 g of the title

heateigéw%ﬁsgénf&w&e- dthehrthe DA Eap& ST o i irsidpe wavtakenap i) EA

washddBva it Dicethexyrdd matbyh&tifiaromstmdbgnramide ompound were
. W02009/097970 PCT/EP2009/000406 163 0 F F N F Methyl

obtaingdy ot R BrtritaS rRethylbeHZ65te (84:018¢% 8) and
N,O-dimethylhydroxylamine (416 mg) were initially charged in THE (30
l). Thereafter, the mixture was cooled to -15C, and isopropylmagnesium
02.05 hloride (3.2 ml; 2 M in THF) was added dropwise within 10 min. 5 The
1-[3-(ideieowashsiiypd-aieddfutooanathenmindiefasadhe cooling bath was
removed. After 3 h, the mixture was cooled again to -15C and further
isoptgpyimagnesium chloride (3.2 ml) was added. After the cooling bath

ad beBngemoved, the mixture was stirred at RT for another hour, then

oncentrated. The residue was purified using silica gel (50 g
RN T T
meth®3088ane (490 mg) were dissolved in DMF (10 ml), and sodium hydride (77 mg) was
added. After stirring at RT for 2 h, further bromide (100 ul) was added and the mixture was
heated to 50°C for 6 h. Then the DMF was drawn off and the residue was taken up in EA,
washed with water, dried, filtered and concentrated. 670 mg of the title compound were

obtained. LC-MSrt: 1.71 min [M+H]": 335.1 (met. a)

02.052
1-[3-tert-Butyl-5-(3-methoxypropoxy)phenyl]ethanone

\

ol

Proceeding from methyl 3-tert-butyl-5-hydroxybenzoate (06.043) and 1-bromo-3-methoxy-

O

propane, the synthesis sequence 05.043 to 02.043 was followed. 880 mg of the title
compound were obtained,

LC-MS-rt: 1.71 min  [M+H]": 265.3 (met. a)

02.039
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15 1-(3-Hydroxy-5-methoxyphenyl)ethanone 0 0 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 It, the DMF was drawn off. The residue was taken up
WO2ZHPIHIR W@ washed with water, dried, filtered and 20 concen®&IEEF2R09/000406
residue was purified using silica gel (80 g cartridge, n-heptane/EA 0-50%
within 30 mln)E 1.12 g of the title compound were obtained. 'H NMR (500
1-[B3-iB U Ms O-te Bpmere By PhanysloBanorg: 6.58 (1 H); 3.76 (3 H); 2.50
+ DMSO) 25 03.043

/097970 PCT/EP200 0406 164 0-N OO0 O
yI -5- (2 methoxy%ﬁﬁ%nzmc acid (04.043; 1.9 g) was
ml), kept under reflux for 2 h and then
concentrated The resulting 3-tért-butyl- 5-(2-methoxyethoxy)benzoyl
Ochloride (2.04 g) was dissolved in DCM (20 ml) and admixed 5 with

3- ten‘ié'ﬁ’c?i'w' ydroxylamined/34. {@%%e&%%‘é 502564 X?F Jesadded

andthe mixture was stlrred at RT for'1 h. Then the mi Was dried, the

(03.0p8siad@ ﬁba‘@%ié@ﬁ@p%ii@lﬁﬁ%@&mﬂ@ﬁ@@\iaé)v@aghéamqﬂﬁ@ﬁwmmm
bis(riRRE1STRchAVEE (‘ﬂé&ﬁ%ﬁl“WQH%ﬁBf ieigd %%P%ﬂ%@ﬁt@‘tb%f QRhYin,

evaporation. The residue was purified using silica gel (40 g cartridge,

methyjPRgiiebne prejdecit ©f ©lsd9d im 4thasiryas sBledotraeviitie Eberissling bath
was ré&a’v@&eaﬁé@t@ﬁ@%h%&}/@ 1’ kA3 Mg, MR 298 3mel R0 R44ind

N-Methoxy-N-methyl-3morpholin-4-yl-5- -(pentafluorosulfanyl)benzamide
extragqteg pyphaking with EA The EA phase was dried over magnesium sulfate, filtered and

concentrated by rotary evaporation. The residue was purified using silica gel (200 g,
n-heptane/EA 4:1). 3.4 g of the title compound were obtained.

"H NMR (500 MHz, DMSO-d6) [ppm] (representative signals): 7.53 (1 H); 7.28 (1 H); 7.17
(1 H); 4.57 (1 H, -O-C(-C)H-O-); 4.11 (2 H); 2.57 3 H)

02.060
1-{3-tert-Butyl-5-{3-(tetrahydropyran-2-yloxy)propoxymethyl Iphenyl } ethanone

A

Methyl 3-tert-butyl-5-hydroxymethylbenzoate (3.5 g) was reacted with 2-(3-bromopropoxy)-
tetrahydropyran analogously to 05.063 to give methyl 3-tert-butyl-5-[3-(tetrahydropyran-2-
vloxy)propoxymethyllbenzoate, and the latter was subsequently converted to the title
compound according to the sequence 04.059 10 02.059. 1.75 g of the title compound were
obtained. '

"H NMR (500 MHz, DMSO-d6) [ppm] (representative signals): 7.84 (1 H); 7.73 (1 H); 7.61
(1 H); 453 (2 H); 4.51 (1 H, -O-C(-C)H-0-), 2.58 (3 H)
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3-Amino-N-methoxy-N-methyl-5-(pentafluorosulfanyl)benzamide (05.075;

6.3 g) was dissolved in DMF (80 ml), and cesium carbonate (10.1 g),

sodium iodide (0.62 g) and bis(2-bromoethyl) ether (19.37 g) were added.
WO Re was divided between 10 microwave vessels, et DEFARIP/000406

was heated to 130C for 3 h. Subsequently, the batches 20 were

combined and freed of solvent. The residue was taken up in EA and
02.06kashed with water. The EA phase was dried and concentrated. The

1-{3-keelug nampdied usingrsiioa, Al (109, faitidgcudRIane/EA

gradient of 0-100% within 30 min). 2.48 g of the title compound were

afluorosulfanyl)phenyl] ethanone FF F~F ~-O O OH
entaflaoros%fanyi)phenyl]ethanone (04.050; 3.00 g') was

dissofred m035% ~5"aqueous Sylfuric acid (25 ml) while heating. The
psolution was cooled to -5C andla solution of sodium nitrite (780 mg) in 15
ml of water was added dropwise within 10 min. After 40 min at -5C, the

Proce@@ﬁlgf‘g&ﬁ‘méﬁ%ﬁ @%&9&%@%@%&‘5@%@8% &'9%—{)%1% ‘t%oxy)—

After cooling, the mixture was extracted twice with EA. The combined E

tetrahjsdradesajiciie syasist wigysmu Ridd Soemh Hvagdabarshate soithsrite
Cgmpgmﬁg“j&tg@gam.concentrated. 10 The residue was purified using silica

. gel é80 cartridge, n-heptane/MtB ether gradient of 0-100% within 40
H Nivhgnd > 9069 §rofEStrd odmpplitanimsraebr megnal) NMR (50D.NMAx (1 H), 7.20

-66)_pRmk-49.81, (4 ). 7. 2759 (1 H), 7.47 (1 H), 2.61
(1 1{),%'\&)@0%3 fﬂ%gﬁ@%@bﬂﬁ 6L (4 .7 143, OLd)irepP

3-tert-Butyl-N-methoxy-N-methyl-5-[3-(tetrahydropyran-2-yloxy)propoxy]be
O2.0dizamide ON/0-~\OO O

1-[3-Ethoxy-5-(pentafluorosulfanyl)phenyl|ethanone
Q F
F\!SE/\F
¢ F
O~
3-Ethoxy-N-methoxy-N-methyl-5-(pentafluorosulfanylibenzamide (03.062; 2.60 g) was
converted and worked up analogously fo 02.007. A purification using silica gel was not
carried out. 2.25 g of the title compound were obtained.

LC-MSrt: 1.72 min  [M+H]": 291.0 (met. a)

02.063
1-{3-tert-Butyl-5-[2-(tetrahydropyran-2-yloxy)ethox ymethylJphenyl } ethanone

@Hﬂ

Methyl 3-tert-butyl-5-[2-(tetrahydropyran-2-vloxy)ethoxymethyl ]benzoate (035.063, 2.28 g)
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3-tert-Butyl-5-[3-(tetrahydropyran-2-yloxy)propoxy]benzoic acid (04.059;
4.90 g) and N,O- dimethylhydroxylamine hydrochloride (1.42 g) were
dissolved in DMF (80 ml) and admixed with Hunig's base (4.81 ml) and
TOTU (4.78 g). After stirring for 2 h, the mixture was left to 20 stand
WOLHHANGRMI Then the DMF was drawn off, the mixture was paftibAde009/000406
between EA and saturated sodium f#pdrogencarbonate solution, and the
EA phase was removed, dried over magnesium sulfate, filtered and
was CerEtsHFaey. ila 9oy fnslesmpuundhversietded 08 RIMR(BHE-0 g of
the titm%wfg@ Ippml-(representative signals): 7.12 (1 H), 7.01 (1 H),
. 6.90 (I H), 4.56 (1 H, -0-C(-C)H-0O-), 4.06 (2 H), 3.57;3 H%, 3.22 (3 H} 25
H NN 7970PETIRRPBNYbBTAtE ABE B8TesY: /-85 (1 H); 7.74 (1 H); 7.63
(1 H):3tBthaxy Nemethoyy--medy|-brpentafiaarpsulfanyl)benzamide 0 F F\F
\N S.F | F/O/ O ff Ethyl 3-ethoxy-5-(pentafluorosulfanyl)benzoate
(04.062; 4.80 g) was converted and worked 5 up analogously to 03.007.
02 o6khe residue was purified using silica gel (120 g cartridge, n-heptane/MtB
ether gradient 20-100% within 60 min). 2.80 g of the title compound were
1-[3-Fpexired peetafieoresy & iR pvinerass. fifiet. a) 10 03.070
o} 1-(B%teTEpButyl-S-hydroxyA-methoxyphenyl)ethanone OOHO
o Q‘-:B-tert-butyI-S-(l,1-dimethoxyethyl)-z-methoxybenzene (04.070;
3

gS was dissolved in THE (1 1), n-butyllithium (52.6 ml; 2.5 M in
heixane) was added dropwise at 15 -75C under argon, and the mixture

was sthred for a further 30 min. Then trimethyl borate (37.3 in!) was

added dropwise and the mixture was allowed to come to RT within 2 h.
3-Ethsibdeasdimry-sothathvhydiositdl sy Bisgbhasddmite @ oforater arg) was
dissol¥ITAGRRREOXIGE {5 ml), and ethylmagnesium bromide (0.65 ml; 2 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. Then further ethylmagnesium bromide (0.1 ml) was
added and the mixture was stirred once again for 2 h. While cooling, 1 N hydrochloric acid
was subsequently added dropwise, followed by water and ethyl acetate. The organic phase
was removed and the aqueous phase was extracted twice more with ethyl acetate. The
combined extracts were dried over magnesium sulfate, filtered and concentrated. 150 mg of

the desired compound were obtained.

LC-MS rt: [.26 min [M+H]": 305.1 (met. b)

02.070
1-{3-tert-Butyl-4-methoxy-5-[ 2-(tetrahydropyran-2-yloxy)ethoxy]phenyl } ethanone

Analogously to O2.071, 1-(3-tert-butyl-5-hydroxy-4-methoxyphenyl)ethanone (03.070;

5.0 g) was reacted with 2-(2-bromoethoxy)tetrahydropyran (5.64 g). However, the crude
product was purified using silica gel (40 g cartridge, n-heptane/EA gradient of 0-50% within
60 min). 6.68 g of the title compound were obtained.
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solution (62.3 ml; 35% in water) were added successively. After stirring at
RT for 2 h, the mixture was left to stand overnight. Then water and EA
were added and the mixture was 20 acidified with hydrochloric acid. After
removing the EA phase, this was dried over magnesium sulfate and

WOZW@%ﬁ%ﬂed. The residue was purified using silica gel (330 E4iF#YIP/000406
n-heptane/EA gradient of 0-50% wittfih 60 min). 14 g of the title compound

: were obtained. LC-MS rt: 0.90 min [M+H]+: 223.1 (met. b? 25 .

H NN{oosdvid7ot pe Ao mpond/canats alee #gneis: 7.50 (2 H, aromatic), 4.70

(1 H, Btert-Bytyl5y(4-bydsatyhutoxy)-Napethaxycbynethylbenzamide 0N 0
3-tert-Butyl-S-(4-hydroxybutoxy)benzoic acid (04.073; 4.13 g) was
converted and worked 5 up analogously to 03.059. For further purification,

02.07¢hromatography was effected using silica gel as follows: 80 g cartridge,
n-heptane/EA gradient of 0-100% within 60 min. 3.47 g of the title

1-(3-Epnhist it R OhtinsH T e Pane s i AT e beahdbappneo
03.075 N-(3®I-5-pentaﬂuorosuIfanylphenyl)-2,2,2-trif|uoroacetamide

F,Wg FF F

N- oxy-N-methyl-3-(pentafluorosulfanyl)-5-(2,2,2-trifluoroacetylamino)
herizamide (04.075; 1.65 g) was dissolved in THE (25 ml). At OC, lithium
trimethylsilyl)amide 15 (0.9 ml) was added while stirring. After 30 min,
magnesium bromide (3.5 ml, 3 M in diethyl ether) was added
rwise. After the addition had ended, the ice bath was removed and

d
' [ T for 2 hil ing~1N.hyd loyi id,
O e S O R S
propoagjlieuty graseans8 ekigavten dwiobriorelifliy B8, Mheavdrbined Eride
(894 rBEjiﬁf‘?ﬁ X‘A%%%%ﬁ@r"&’&ﬁa@f%’k@%‘%? SSHHQ}E’tﬂlé%rcﬁgent was drawn off and the

residue was taken up with EA. The EA phase was washed with water, dried and concentrated.

12.7 g of the title compound were obtained as a crude product in sufficient purity.
"H NMR (400 MHz, DMSO-d6) [ppm] (representative signals): 4.57 (1 H, -0-C(-C)H-0-),
2.54 (3 H, acetyl)

02.072
1-[3-tert-Butyl-5-(2-methoxy- 1 -methoxymethylethoxy)phenyl jethanone

o
(OH
G o

Methyl 3-tert-butyl-5-(2-methoxy-1-methoxymethylethoxy)benzoate (05.072) was converted
to the title compound (1.65 g) analogously to 04.043, 03.059 and 02.043. Chromatography
was not carried out at the last stage.

LC-MS rt: .63 min  [M+H]": 295.1 (met. a)

02.073
1-[3-tert-Butyl-3-(4-hydroxybutoxy)phenyljethanone
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20 and concentrated. The crude product is a mixture of

N-(3-acetyl-5-pentafluorosulfanyl- phenyl)-2,2,2-trifluoroacetamide and

1-[3-amino-5-(pentafluorosulfanyl)phenyllethanone, and so the crude

product (1.3 g) was taken up in methylene chloride (60 ml) and admixed
WO206R08EhGlamine (155 I). Thereafter, trifluoroacetic anhydrid&{160P3 404400406

added while stirring. After stirring at KT for 3 h, water and saturated

sodium hydrogencarbonate solution W02009/097970

phas&was dried withHmagnesium sulfate, filtered and concentrated. 1.3 g
of the fitle comp undwere obtained. LC-MS rt: 1.61 min [M+H]+: 358.0

3-tert-Blityl-5-(3-hydroxy-2,2-dimethyipropoxy)-N-methoxy-N-methylbenza
3-tert-rﬂlﬁ§l—g)~(i\l—}{ b@toxy)—N-mt_athoxy—N-methylbenzamide (03.073;3.47 g) was

3-tert-Butyl-5-(3-Hydroxy-2,2-dimethylpropoxy)benzoic acid (04.086; 940
COﬂVeﬁﬁ@»}Wﬁk@L@Wﬁfgﬁé’ sAdwbkedipafddyoudhasudiosmwmenagibea gl
was cHPEHIS.£9MBANR. WeT c%ﬂgéqlwh%%/ﬁﬁl e M- 2 ¢4din 60 min,

(met. a) 03.100 MethyTl 5-tert-butyl-N-methoxy-N-methylisophthalamidate
2.08 paihy titls eyepryssonsseRAtaUer-butylisophthalate (10.0 g) was
Lc-Meopvertedyworked: unandpurified analogously to 03.043. 10.6 g of the

title compound were obtained. LC-MS rt: 1.06 min [M+H]+: 280.2 (met. b)

20 03.106 1-(3-tort-Butyl-5-hydroxyphenyl)ethanone W02009/097970
02.0FRCT/EP2009/000406 '

N-[3-Acetyl-5-(pentafluorosulfanyl)phenyl]-2,2,2-trifluoro-N-methylacetamide

F o

et

=S

Fl

F
N0
FI
FTF

In a microwave insert, N-(3-acetyl-5-pentafluorosulfanylphenyl)-2,2 2-trifluoroacetamide
(03.075; 0.25 g) was dissolved in absolute dimethoxyethane (7.5 ml), powdered potassium
carbonate was added and the mixture was admixed with iodomethane (80 pl). Subsequently,
the mixture was heated in the microwave to 100°C for 40 min. Once 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 1 N hydrochloric acid with ice cooling. After repeatedly washing the
potasstum carbonate residue with dimethoxyethane, the aqueous 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 combined extracts were dried over magnesium sulfate, filtered and
concentrated. 1.03 g of the desired compound were obtained. LC-MS rt: 1.62 min
[M+H]": 372.0 (met. a)



10

15

20

169 0 OH ~-'7 m-Chloroperbenzoic acid (382 g, 2.21 mol) was added to
a solution of 1,3-bisacetyl-5-tert- butylbenzene (04.106; 169 g, 776 nunol)
in dichloromethane (1..7 1). The resulting suspension was heated to
reflux temperature for 24 h. Once the suspension had cooled, the 5 solids
WOZ(YE%THd off and the filtrate was admixed with saturated 3%5&@%9/ 000406
NaHSO3 solution (500 in]). The phases were separated, the organic
phase was dried (MgS0O4) and the solvent was removed under reduced
pressure. The residue was dissolved in THE (500 ml) and admixed with
02.0d¢hium hydroxide (34.9 g, 1.46 mol). After 4 hat RT, aqueous sodium
hydroxide solution (1 M, 500 ml) was added and the mixture was washed
1-[3-1GTel WY fie Ye0p s S8 R T IRECRANE oA iR s WeRiREANDH 3)

with HCY (1 M), and extracted with EA (3 x 500 ml). The combined

slowly (36.5 g). LC-MS rt: 1.30 min [M+H]-: 193 (met. a) 15 04 04.004
1-(3-Bfomo-4-hydfoxy-5-trifluoromethylphenyl)ethanone F F OH O Br 20
1-(4-Hydroxy-3-trifluorometlylphenyl)ethanone (5 g) was initially charged
in acetonitrile (150 ml) at RT while stirring, and cooled to -10C. At this

}-(3-ttenﬁmgdtﬂr@ddab%m&dmhyﬂshiﬂqd@ﬂ@w@iiéﬂ@@ i2.00@¢ mhd8g-bromo-2,2-
. tonlt |Ie e dro |se Th I ath was. remo

e N ATATE e e v TOL) SR Al UG VSRR s

(3.69 af thes mkémmdmm@ayﬁ mﬁdjtkmilmvdué Wwasiadmixkedweith for 2.5 h, a

further %téa/n }é\}/atg:r T}J}i% S argg aan t25 V\Ilgtsufg mél)sv \ke? ce fﬁa%he m1crowave at
WIth 0 S OSU ate solution and once wi ater.

150°0N020 091097 9 O BET (EF200UC000D It ZRprtedipitateaforavedonamfilberbthe
re&du%ffwvz\inst%asr!tj%%%gd \@’%@%9 %’&(Mj Qn&l w%tgrgﬂf tlfﬁltf\;{ phase was removed, dried over

magnesium sulfate, filtered and concentrated. The residue was purified using silica gel (120 g
cartridge, n-heptane/M(B ether gradient of 0-50% within 60 min). 1.17 g of the title
compound were obtained.

LC-MSrt: 1.92 min  [M+H]": 351.1 (met. a)

02.086
1-[3-tert-Butyl-5-(3-hydroxy-2,2-dimethylpropoxy)phenyl Jethanone

3-tert-Butyl-5-(3-hydroxy-2,2-dimethylpropoxy)-N-methoxy-N-methylbenzamide (03.086;
910 mg) was converted, worked up and purified analogously to 02.059. 388 mg of the title

compound were obtained.

LC-MS rt:1.65 min  [M-+H]™: 279.1 (met. a)
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compound were obtained in sufficient purity. LC-MS rt: 1.35 min [M+H]+:

283.0 (met. a) 04.007 5 Methyl

3-methoxy-5-(pentafluorosulfaiiyl)benzoate F O FI F O F\gl,F O~

3-Hydroxy-5-(pentafluorosulfanyl)benzoic acid (05.007; 3.0 g) was
WO2HEBR78d9n absolute DMF (75 ml). Then iodomethane (3.6 ¥&i(§e&2009/000406

added while stirring, followed by findly7 powdered potassium carbonate

6.3 g). After stirring at 40C for 5 hours, the mixture was 10 cooled and
02.0%dmixed with water (250 ml). The mixture was then extracted four times

1-{3-WiRetha6 6985 The combiarg exdhacis weRRaeY Mrashed @Reswith

0]

1 N sodium hydroxide solution (75 ml) and water (100 ml), dried over
maghesium sulfate, filtered and concentrated. 2.9 g of the desired
ypQuid were obtained. 'H NMR (400 MHz, CDC13) [ppm]: 8.00 (1 H),

229 (1 H), Z.4Z (1 H), 3.96 (3 H), 3.90 (3 H) 1504.008 O OH -""O
lert-Butyl:5-ethoxyrnethylbenzoic acid Methyl
3-ferts -5@thoxymethylbenzoate (05.008; 1.18 g) was converted
nalogouysly to 04.043. However, the crude p obtained w
T ) TR AL ST SOr 2 el s g O A brome-
ethoxgradigntdbO-bReRMt M )30:mid) ssbilb dinIhtitle adinpodrddivenchydride
obtained. i R (400 MH SO:-d m]: 12.90 (1 H), 7.86, ’;52
77 g ST SR T A5 S R Pt (s B4 hand
left ti0ARTQWOR09¢0RART I'REG THE PRABAAOAADEN bTfland the residue was taken up in
-Bromo-3-tert-butyl-5-(1,1-dimethgxyethyl)-2-ethoxybenzene 0.1.0
A b o G G R 0 G o G e
produCARRSLEYAG) using silica gel (100 g, n-heptane/EA 4:1). 813 mg of the title
compound were obtained.
"H NMR (500 MHz, DMSO-d6) {ppm] (representative signals): 7.87 (1 H), 7.80 (1 H), 7.71
(1 H), 4.66 (1 H, -O-C(-C)H-0-), 4.35 (2 H), 2.66 (3 H)

02.095
4-(5-Acetyl-3-tert-butyl-2-methoxyphenoxy)butyl acetate

o
)

O
1-(3-tert-Butyl-5-hydroxy-4-methoxyphenyl)ethanone (03.070; 6.9 g) was converted and
worked up analogously to 02.071. The bromide used was 4-bromobutyl acetate (7.27 g).
10.5 g of the title compound were obtained.
LC-MSrt: [.I14min  [M+H]": 337.1 (met. b)

02.100
Methyl 3-acetyl-5-tert-butylbenzoate and I-[3-tert-butyl-5-(1-hydroxy-1-methylethyl)-
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was alkylated with ethyl iodide analogously to the conditions of 04.070.
19.67 g of the title 5 compound were obtained.. 'H NMR (500 MHz,
DMSO-d6) [ppm]: 7.46 (1 H), 7.33 (1 H), 4.03 (2 H), 3.06 (6 H), 1.43 (3
53‘:9{1.38 (3H),1.35(9H)04.014 10

Y ethoxy-5-trifluoromethylbenzoate 0 F FO F PCT/EP2009/000406
3-Hydroxy-5-trifluoromethylbenzoic agid (2 g) was initially charged at RT
in DMF (15 nil) while stirring, and admixed dropwise with methyl iodide
phenylehaynAfter adding potassium carbonate (5.6 g), the mixture was

stirred for 5 h and left to stand overnight. It was then 15 admixed with

g with MtB ether. The combined MTB ether

WO2

PCT/EP2009/000406 172 X / 0/-00 _ Methyl
3-tert-butyl-5-(2-methoxyethoxy)benzoate (05.043; 2.0 g) was dissolved in
Methphétirandhit{@ONandd thady THER {60/ shphatdl ithidac i aRiciel 8clyjom30ssllved at

. ' ter) was added. -The mixture was heated to 40C and stjrred fqr,3
RT i R e M e o S T
diethybathadjusteadited B Switle dtNKYydidbhhoiricigrid ffEhé inhityrbaas bath was

o A P P AR g0
hydroghldfc@5md water while cooling with ice. The aqueous phase was extracted three
times with EA and the combined EA phases were dried over sodium sulfate, filtered and
concentrated. The residue was purified using silica gel. 7.0 g of methyl 3-acetyl-5-tert-butyl-
benzoate and 550 mg of 1-[3-tert-butyl-5-(1 —hj/droxy— 1-methylethyl)phenyl]ethanone were

obtained.
Methyl 3-acetyl-5-tert-butylbenzoate
LC-MS rt: 1.13min  [M+H7": 235.2 (met. b)

1-[3-tert-Butyl-5-(1-hydroxy-I-methylethyl}phenyljethanone
LC-MS1t: 1.03min  [M+H]"-OH: 217.2 (met. b)

02.105
[-[3-tert-Butyl-5-(2-fluoroethoxy)phenyl Jethanone ZS512.060

O—\M
F
1-(3-tert-Butyl-5-hydroxyphenyl)ethanone (03.106; 500 mg) was dissolved in DMF (10 ml),

and 1-bromo-2-fluoroethane (195 ul) was added while stirring. Sodium hydride (80 mg) was
added at RT. After stirring at RT for 3 h, the mixture was left to stand overnight and then
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1-[3-Amino-5-(pentafluorosulfanyl)phenyl] ethanone FFF SIF O/\F

NH2 N-(3-Acetyl-5-pentafluorosulfanylphenyl)-2,2,2-trifluoroacetamide

(03.075; 9.4 g) was admixed with semiconcentrated sulfuric acid (200 ml),

and DCM (15 ml) was added. After 15 stirring at 100C for 7 h, the mixture
WO2(087W stand overnight. Then the mixture was added to e JBREII4H00406

extracted with EA. The combined EAyshases were washed with saturated

sodium hydrokggncarbonate solution, dried over magnesium sulfate,

furthef saddgpaRuceiisdhtraga v asypigesrp s disoratibrc svasssedifarifirther 2 h. Then

water GRDRAHALNE iR ORIRINR0 b Cebheeilird 38 1M IMEHT L 828 MPEs 3IZR up in
04.059 3-tert-Butyl-5-[3-(tetrah dr%an-z-yloxy propoxy]benzoic acid

EA angdiragbetdbes 20Msew P veen /00D E0er%s 1o Fir OV Mefpium sulfate,
filtercd-5aH-QoHybmrbHettrhydropyan: & viaxyiepsyibanzeate (02:108%:51313 min
g)was dissolved in methanol (80 ml) and THE (160 ml), and lithium
[M”‘"}ﬁyd?é%éér%ﬁu}ﬁbn (61.28 ml, 1 M in water) was added. After stirring at
40C for 2 h, the mixture was dried, and the residue 5 was taken up with
. water and freeze-dried. The product obtained was stirred with DCM,
O2.1Gftered and dried. 4.9 g of product were obtained. 'H NMR (500 MHz,

1-[3-EMSQU6) (REmd.CpResenEMlye Ianalsk. 7.52 (1 H), 7.26 (1 H), 6.80 (1
H), 4.57 (1 H, -0-c(-C)H-O-), 4.02 (2 H) 10 04.062 Ethyl

I-(3-tert-Butyl-5-hydroxyphenyljethanone (03.106; 500 mg) was reacted with 1-bromo-3-
fluoropropane (239 ul) and worked up analogously to 02.105. 630 mg of the title compound
were obtained. LC-MS rt: 1.16 min [M+H]": 253.2 (imet. b)

02.107
1-[3-tert-Butyl-5-(3,3,3-trifluoropropoxy)phenyl jethanone

P F

F

G

To a solution of I-(3-tert-butyl-5-hydroxyphenyl)ethanone (03.106; 300 mg, 1.56 mmol),
3,3,3-trifluoropropanol (178 mg, 1.56 mmol) and triphenylphosphine (409 mg, 1.56 mmol) in
dichloromethane (5 ml) at RT was added a solution of di(4-chlorobenzyl) azodicarboxylate
(573 mg, 1.56 mmol) in dichloromethane (1 ml). The mixture was stirred for 5 days and then
filtered. The solvent was removed and the residue was purified by flash chromatography (n-
heptane:ethyl acetate). Yield: 170 mg, 38%.

LC-MSrt: 1.14 min [M+H1": 289.2 (met. b)
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3-Hydroxy-5-(pentafluorosulfanyl)benzoic acid (05.007; 4.76 g) was
reacted with ethyl iodide (7.27 ml) and worked up analogously to 04.007.
4.80 g of the title compound were 15 obtained. LC-MS rt: 1.97 min [M+H]'
: 321.0 (met. a) 04.070

WO240B[@1818-tert-butyl-5-(1,1-dimethoxyethyl)-2-methoxybenzBfd /BIEPGH/100406

20 -0 1-Bromo-3-tert-butyl-5-(1,1-dingethoxyethyl)-2-methoxybenzene
was synthesized W02009/097970 PCT/EP2009/000406 174 analogously
to patent application CA 02515715. 'H NMR (500 MHz, DMSO-d6) [ppm]:
02.11647 (1 H), 7.33 (1 H), 3.85 (3 H), 3.07 (6 H), 1.43 (3H),1.35(9H)5
04.073 3-tert-Butyl-5-(4-hydroxybutoxy)benzoic acid HO / O~~/OH 0
-G IR S TGRSR ROErDAB ASKHF was remcted with
omobutyl acetate (3.71 g) and worked up analogously to 05.043. The
product was hydrolyzed 10 directly, analogously to 04.086, with
m,hydroxide to give the title compound (4.13 g). LC-MS rt: 0.84 min
H]+s 267.1 (met. b) 04.075
N- oxyyN-methyl-3-(pentafluorosulfanyl)-5-(2,2,2-trifluoroacetylamino)
benzamidé FVIFFF11(i.O HNO F715FF

1-(3-tS B :MH?&%WM:%'%%%%MAH%WE%@GY@%’?@@g}iQﬁd(%ﬁ%éé)-z-

1.45 gJ was "dissolved in m lene chloride (15 nil), and, while stirring,
methaxpeiaandihé @ B¢ )deneixesdin DMF (20 ml), and sodium hydride (259 mg) was

added. After stirring at RT for 3 h, the mixture was left to stand overnight. Then the DMF

was drawn off and the residue was taken up in EA. The EA phase was washed with water,
dried, filtered and concentrated. The residue was purified using silica gel (80 g carfridge,
n-heptane/EA 0-40% within 60 min). 1.17 g of the title compound were obtained.
LC-MStt: 1.03min  [M+H]": 281.1 (met. b)

02.111
1-[3-tert-Butyl-4-methoxy-5-(3-methoxypropoxy)phenyliethanone

NPT
1-(3-tert-Butyl-5-hydroxy-4-methoxyphenyl)ethanone (03.070; 2.00 g) and 1-bromo-3-
methoxypropane (1.65 g} were converted, worked up and purified analogously to 02.110.
1.50 g of the title compound were obtained.
LC-MS rt: 1.09 min [M+H]": 295.2 (met. b)

03
03.004
1-Bromo-5-(1,1-dimethoxyethyl)-2-methox y-3-trifluoromethylbenzene
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by trifluoroacetic anhydride (0.85 ml) were added with exclusion of
moisture. After stirring at RT for 3 h and standing overnight, water and
saturated sodium hydrogencarbonate solution 20 were added, the phases
were separated and the methylene chloride phase was washed three
Wozggg&swﬁ%@ with water, dried over magnesium sulfate, filtereBGREEP2009/060406
concentrated. The product obtained41.75 g) was used in the next stage
ithqut further purification. LC-MS rt: 1.53 min [M+H]+: 403.0 (met. a)

5.088r1 g) was dissolved 5 in methanol/THF (15/30 ml), and lithium
hydroxide solution (11.89 ml, 1 M in water) was added. After stirring at
40C for 2 h, the organic solvent was drawn off, and the residue was

1-(3-Blitmteciviithlwates arifhadjusted tohptl Batlithdndl (tydooehiorgaeids dlesvtd in

ted, wit and the combined o anlc hases were dri
et A CE AP S 550 WG oY O HL GETASUREHEHE GBiafdd.me) end
trnneﬂh@ MBototndhenBniM Atler 28Hide(&iT &))ﬂ.@ BAMNI6 (75 ml), potassium carbonate
1.3-Bjsacetyl-5-tert-butylbenzene .0.0 In ree-neck flask w.
498 B RO P oAb e TaHede. Afer

stirrinly ﬁﬂ“&ﬂiﬁiﬂtﬁﬁﬁhphﬁmm il (Ofe 106, 1264ogst516@ avenoitinahtd Eléﬁ%rmb)ed with
yvas slowly agl ded dro W|th|n 2hto Ee}? Ima nesiyrn bromldet( My
36tt: 28 Eﬂé@ “ESITIBR Wais '¢boted 8BF|R “fite"dAdidH; e Py
shakiml ohdthatd]fme»mhmémime vuaé ReptdoewedroriNG: ahtkasSCerOthen dried over
comp of on, the coolln s removed and the rea ction solutio
maa R R o ST B s Sitiigen
sufﬁca#—:nqwkedymxture of 20 HCI (1 M 500 ml) and ice. During this hydroly5|s

Nl\gﬁ gd(y[@s;t{lon cE)XP §(§W %%ﬁ %Byl(gﬁ)) Wast@nld%dg('?%mggs&ﬂ% IH » 149

(3 H)separated and the aqueous phase was extracted with MtB ether (1 x 500
ml). The combined organic phases were dried (MgSO4), and the solvent

was removed under reduced
03.007

|

0

Q
\

n-hep

3,N-Dimethoxy-N-methyl-5-(pentafluorosulfanyl)benzamide
0

FJT,F
P’E\Q)L?fox
Ny _
Methyl 3-methoxy-5-(pentafluorosulfanyl)benzoate (04.007; 2.5 g) was dissolved in absolute
THF (65 ml), and N,O-dimethylhydroxylamine hydrochloride (1.2 g) was added. Then the
mixture was cooled to -15°C and isopropylmagnesium bromide solution (13.59 ml, 2 M in
THF) was added dropwise. After 20 min, the cooling bath was removed and the mixture was
stirred at RT for | h. Then ammonium chloride solution was added and the aqueous phase

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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pressure. The product was obtained as a colorless oil (123 g). LC-MS rt:

1.50 min [M+H]+: 25 219 (met. a) W02009/097970 PCT/EP2009/000406

176 05 05.007 3-Hydroxy-5-(pentafluorosulfanyl)benzoic acid F F F 0 FF

OH 5 OH 3-Amino-5-pentafluorosulfanylbenzoic acid (06.007; 3.9 g) was
WO2H9685N8d0Gin 35% sulfuric acid (120 ml) and cooled to -5C, difd HEBRME000406

of sodium nitrite (1.1 g) in water (100stnl) was added dropwise within 10

min. After 40 min, further nitrite solution was added (2 ml), and another 2

combingcing {rrgaeP e aeripRIEe: pid theetir Qs Rkt BatRdg Batings with
EA. THO ssmovied anehthewpiktiR Y @ehealadidd0ATRAteNerb he ByXteerated.

was cooled and the solution was decanted. The clear, acidic solution was

1.78 gobhederifice aRmeewhthversy s éstede. The combined extracts were dried

‘H NMreropenesiamsufapqitered andconcentrated. ine igrudeprogducts (3 H),
was recrystallized from ethyl acetate/heptane. 3.6 g of the desired

3.56 (¢dMpound were obtained. 15 'H NMR (400 MHz, DMSO-d5) [ppm]: 10.72
(1 H); 7.71 (1 H); 7.57 (1 H); 7.46 (1 H) 05.008 Methyl
3-tert-butyl-5-ethoxymethylbenzoate 0 0~1 20 Methyl

O3'00§-tert-butyl-5-hydroxymethylbenzoate (2.0 g) was alkylated with ethyl

3-tertBdige s anadegelshy tothe-aandiions.ah dbaddmldd8 g of the title
compound were obtained. LC-MS rt: 3.81 min [M+H]": 250.2 (met. d)
05.03 25| Methyl 3-bromo-5-methoxybenzoate W02009/097970
PCT/ER2009/000406 177 BrO ~-O

Analogously to 03.043, 3-tert-butyl-5-ethoxymethylbenzoic acid (04.008; 1.15 g) was first
converted to the acid chloride (1.24 g), and then the 3-tert-butyl-5-ethoxymethylbenzoyl
chloride obtained was converted further. 854 mg of the title compound were obtained.

LC-MS rt; 3.32 1?11;1 IM+HT": 280.2 (met. d)

03.010
1-(3-tert-Butyl-4-ethoxy-5-hydroxyphenyl)ethanone

o
iy

1-Bromo-3-tert—butyl~5-(l,1—dimethoxyethyl)—2-et§10xybenzene (04.010; 19.68 g) was
converted analogously to O3.070. 5,15 g of the title compound were obtained.
LC-MS rt: 0.972 min {M+H7": 237.1 (met. b)

03.014
3. N-Dimethoxy-N-methyl-5-trifluoromethylbenzamide
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0 Methyl 3-bromo-5-hydroxybenzoate (06.032; 2.52 g) was alkylated with
methyl iodide and worked up analogously to the conditions of 05.043. 2.5
g of the title compound were obtained. LC-MS rt: 1.58 min [M+H]+: 245.0
(met. a) 5 05.043 Methyl 3-tert-butyl-5-(2-methoxyethoxy)benzoate O -If-
WO2p090%%Wkthy! 3-tert-butyl-5-hydroxybenzoate (06.043; 2.1F §)I4R&2009/600466
1-bromo-2-methoxyethane 10 (1.18 @l) were dissolved in DMF (30 ml)
Oand sogium hydride (301 mg) was added while stirring. After stirring at RT
for 2 hyjthe solvent was drawn off. The residue was taken up in EA, and
f ixture was washed with water, dried and concentrated. The residue
s> purified using silica gel (80 g cartridge, n-heptane/MtB ether gradient
30% in 60 min). 2.0 g of the title compound were obtained. 15 LC-MS
rt: 1.69 min [MH-HOCH3]+: 235.2 (met. a) 05.059 Methyl .
Mot FomsBgIL e (B ARy O RS A I orloRy BeSendime iy splipsglamine

(416 B&)MeibYhAras-bubd-a-Hydroxybeaagae 428 4313 24:8h @A Was cooled to -15°C,
2-(3-bromopropoxy)- tetrahydropyran (4.14 ggwere dissolved in DMF (30

and ispyORHENaBRREHIhGRIFIKIAAS Mg)IdsnaddBy waradderiligpat reTvighig KO min.

The nii@uRIXUER AR 18It 1a-gtand Rvarpignt miher ihe BMEoMas srapefanded.
the residue was taken up in EA, washed with water, dried, filtered and

After Yy B aHgE 3 €a9kep 26018/600406 ArPsElicedpappylmagnegiym chloride

(3.2 1&9@%&&@6‘?&9@@%&5th@% MIZ VS EAB): IRPMIre was stirred at RT
(representative signals): 7.56 (01 H), 7.28 (1 H), 7.19 (1 H), 4.57 (1 H,

for an_(ébe?_k@}ﬁ,_@f;)} gfig@)@ipp}l@l el _@@mgmw chloride solution and extracted three
times SiQIERUtYhod8ntigHahy A pRYEaNwed @nae haxwanativ ikenzoatfeQdind

concentrated. The residue was purified using silica gel (50 g cartridge, DCM as eluent).

465 mg of the title compound were obtained, as well as 427 mg of reactant.

LC-MS rt: 1.36 min  [M+H]": 264.0 (met. a)

03.033

1-(3-Hydroxy-5-methoxyphenyl)ethanone
O [

/N

C

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 0-50%
within 30 min). 1.12 g of the title coinpound 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)

03.043
3-tert-Butyl-N-methoxy-5-(2-methoxyethoxy)-N-methylbenzamide
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0 Methyl 3-tert-butyl-5-hydroxymethylbenzoate (3.5 g) was allcylated
analogously to 05.059 with 2-(2-bromoethoxy)tetrahydropyran (3.95 g).
However, silica gel chromatography 10 (n-heptane/EA 4:1) was carried
out for purification. 2.28 g of the title compound were obtained. 'H NMR
WO286RTAZ DMSO-d6) [ppm] (representative signals): 7.87 (PEI/ /060406
H); 7.63 (1 H); 4.60 (1 H, -0-C(-C)H€>-); 4.57 (2 H) 15 05.072 Methyl
3-tert-butyl-5-(2-methoxy-I-methoxymethylethoxy)benzoate 0i0 6 0 011
t-butyl-5-hydroxybenzoate (06.043; 2.28 g) and
y-Imethoxymethyl- ethyl methanesulfonate (2.93 g) were
—Ndissgivedhin DMF (50 ml), and cesium carbonate 20 (4.82 g) was added.
g at 50C for 6 h, the mixture was left to stand overnight. After
ostirring=ak50C f further hours, one further eq. of cesium carbonate and
one furthen-eq. of the mesylate were added, and. the mixture was stirred

3-tert FHROCH 07t Bukthe e thBxanshratic i rfa0d oyermighty TheitReItaXiuravas)
stirred at 50C for a further 8 h and left to stand for 6 days, and then a

chlorig {0 e beRir SRR R BB bR e S ReR S b dds de R s Arrsgbuty -

3-(2-rB&ias 8RMdRY M iUFme 81y the mixtyrewas dshite Stamstfor @ eays aetimixed
the DMF was drawn W02009/097970 PCT/EP2009/000406 179 off and

With GHRSBIYE WAL (IR CREMNINS B DoV Phagassddadanevea

mixtuedhacerieRptatet fIhe Hesidkhavasi Riitiaeh v gingisileagald 2R Ptaken up in
cart%dgle, n-h%}z:\ne/MTB ether gradient 0-50% within 60 min), 2.05 g of
I

EA, et BTESHIp SRR SBERIRBYS DEIMETRr 10 A8 hre ARt THate.
filtered Ahd dPACENBRtEIAD:0dfary evaporation. The residue was purified using silica gel

3-Amino-N-methoxy-N-methyl-5-pentaz luorosuifanylbenzamide. FF O F
(40 g ﬁa(@cﬁgéln-mgane)%y et o B i o R AR R Se compound

were dbidtathioxy-N-methyl-5-nitro-3-pentafluorosulfanylbenzamide (06.075; 4.2
Lo WA AISSOVER (i p: 296.3 (met. 2)

03.044
N-Methoxy-N-methyl-3-morpholin-4-yl-5-(pentafluorosulfanyl)benzamide
F F
NF
\ / F S\F
0N
0

)
s
3-Amino-N-methoxy-N-methyl-5-(pentafluorosulfanyl Ybenzamide (05.075; 6.3 g) was
dissolved in DMF (80 ml), 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 to 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 EA phase was dried and concentrated. The residue was purified using silica gel (120 g
cartridge, n-heptane/EA gradient of 0-100% within 30 min). 2.48 g of the title compound
were obtained. LC-MS rt: 1.41 min  [M+H]": 377.0 (met. a)
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10 in methanol (120 ml), and Raney nickel (about 700 mg) was added.
With a hydrogen balloon attached, hydrogenation was effected on a
magnetic stirrer. After 5 h, the catalyst was filtered off and washed with
methanol. The filtrate was concentrated under reduced pressure and the
WO2p88148e%7Rs purified by means of preparative chromatograpB{: TE&2009/000406
product-containing fractions were cogsbined, freed of the acetonitrile,
basified with sodium hydrogencarbonate 15 solution and extracted three
3.0 es with ethyl acetate. The combined extracts were dried over
13- RGeSl Aared AAAERRlBIRT. 173 g of the desired
[ compo nd@were obtained. LC-MS rt: 1.27 min [M+H]+: 307.0 (met. a)
05.F 20 Methyl3-(3-acetoxy-2,2-dimethylpropoxy)-5-tert-butylbenzoate
0"®0)~' O Methyl 3-tert-butyl-5-hydroxybenzoate (06.043; 1.79 g)
eacted with 3-bromo-2,2- dimethylpropy! acetate, worked up and

otMS rt: 2.01 min [_M+H]+: 337.1 (met. a) W02009/097970
PCT/EP2009/000406 180 05.106 ) , ,

1-[3-Apine-B RN REaRRekizs ) niaeHrhensistphiRlarifetlons dspolyet 10 35%

aquedii eethekaBrsie withrefline cendensaic-antmachanicsd BHSLs°C and a solution
5-tert-_buty|isoghthalic acid (300 g, 1.35 mot) was added to thionyl

of sodiygiiia (EBme)ed ky Pﬂfé%ﬁgﬁ;weaﬁegé|ﬁ%@ﬂwgwﬂ%ﬁmgls&?@a

40 miat BOS AR bélidk eanslutinn hatiarmedandibe sohwnianas odistile? h.

off. The residue was then dried under reducedlﬁressure, and then

After coehBRIEA TROHERNSASITERSISE PYSCLY P sUdses RSHIAS codligtr o see

Washémddri%i, Mgﬂeﬁrﬁdhﬁsﬁdﬂmﬁ(ﬁ@lmﬁéﬁcﬁhﬁ% @61’11@6?1,6(&6?3&5, ﬂltéy@cﬁlam@ Bchlﬁﬁltlrated.
added. Subsequently, triethylamine (1.50 1, 1.09 kg, 10.8 mol) was slowly
The rEgiE b BRI CHRH o TR e e ST R BRI et e g of

0-1009ixtiiehea heenstired R fidorddfounaterwasagdet (1 1). The

. a tgjg(} nd ti!e rganic phase washed with saturated
QD A SR S TR L A oo AP0 Y50 1, 2
(3 H)

03.059

3-tert-Butyl-N-methoxy-N-methyl-5-[ 3-(tetrahydropyran-2-yloxy)propoxy]benzamide

3-tert-Butyl-5-[3-(tetrahydropyran-2-yloxy)propoxy]benzoic acid (04.059; 4.90 g) and N,O-
dimethylhydroxylamine hydrochloride (1.42 g} were dissolved in DMF (80 ml) and admixed
with Hiinig’s base (4.81 ml} and TOTU (4.78 g). After stirring for 2 h, the mixture was left to
stand overnight. Then the DMF was drawn off, the mixture was partitioned between EA and
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 H, -O-C(-C)H-0-),4.06 (2 H),3.57 (3 H),3.22 (3 H)
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solution (2 x 500 ml) and saturated NaCl solution (1 x 500 ml). The

organic phase was dried 15 (MgS0O4) and the solvent was removed under

reduced pressure. The product was obtained as a white solid (405 Q).

LC-MS rt: 1.22 min [M+H]+: 309 (met. a) 06 20 06.007
WO280RBHEH pentafluorosulfanylbenzoic acid F F F-S,,F HO VECTHRNR009/000406

3-Pentafluorosulfanylbenzoic acid (4%®) was dissolved in fuming nitric

acid (120 ml) and stirred at RT with exclusion of moisture. Then
O3 .0%bncentrated sulfuric acid (7.5 ml) was added 25 and the mixture was
3-Eth8HY8d Ak drGy ARLAITIG Anlata dos SR dDB R g Wwas left to stand

8vern|ght then further sulfuric acid (1.5 ml)'was added and the mixture
fvas heated to W02009/097970 PCT/EP2009/000406 181 75C while

NS ' & h. After being left to stand overnight, the mixture was added

O to water and stirred for 2 h. Then the precipitate was filtered off with
suction and dried under high vacuum. 13.7 g of

3-peﬁt&fﬁ10rosulfanyl-5-nitrobenzoic acid were obtained. Subsequently,

t - I fanyl-5-nitrobenzoi [ as dissolved in
Lt D R Ty L R i ana worked
up anhiydepénttion. s Eectedundes autifiddogengatiosphlere (hy drogige,

. $ fil ff jlter..residue wa.
e A M i O 780 £ e P wer
obtainfided. Tie residue was purified using silica gel (2 x 50 g cartridge,

) t - [Ia % within 60 min). 3.9 g of the title
ke “’E%ﬁ&%ﬁ?ﬁﬁ%’%%%?ﬁ%%iéqﬁ’% (400 MHz, DMSO-d6) [ppm]: 13.30

(1 H); 7.37 (2 H); 7.23 (1 H); 5.98 (2 H) 06.032 Methyl

03.0RgPromo-5-hydroxyhenzoate BrO ~-O 15 OH

1-(3-tert-Butyl-5-hydroxy-4-methox yphenyl ethanone
/

Q0 OH

\7/

1-Bromo-3-tert-butyl-5-(1,1-dimethoxyethyl}-2-methoxybenzene (04.070; 36.3 g) was

o

dissolved in THF (1 I}, n-butyllithium (52.6 ml; 2.5 M in hexane) was added dropwise at
-753°C under argon, and the mixture was stirred for a further 30 min. Then trimethyl borate
(37.3 ml) was added dropwise and the mixture was allowed to come to RT within 2 h.
Subsequently, sodium hydroxide (4.4 g, dissolved in 10 ml of water) and hydrogen peroxide
solution (62.3 ml; 35% in water) were added successively. After stirring at RT for 2 h, the
mixture was left to stand overnight. Then water and EA were added and the mixture was
acidified with hydrochloric acid. After removing the EA phase, this was dried over
magnesium sulfate and concentrated. 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 compound were
obtained.

LC-MS rt: 0.90 min [M+HJ": 223.1 (met. b)



3-Bromo-5-hydroxybenzoic acid (3 g) was converted to the title compound

analogously to 06.043. 2.52 g were obtained. 'H NMR (500 MHz,

DMSO-d6) [ppm]: 10.40 (1 H); 7.47 (1 H); 7.33 (1L H); 7.22 (1 H); 3.84 (3

H) 20 06.043 Methyl 3-tert-butyl-5-hydroxybenzoate ,0 1 OH 0
WO2BUHRIBYTA-5-hydroxybenzoic acid (07.043; 1.93 g) was disSHVBEFZ009/000406

methanol (20 ml), and 25 thionyl chjgride (0.937 ml) was slowly added

dropwise while stirring. After stirring at 65C for 1 h, the mixture was dried,
03.0%he residue was taken up in DCM, and the solution was W02009/097970

3-teﬁ%‘é@l@?@@?é@&%&?@m&g&Y}@éﬁ@%mmﬂjﬂﬁ%@éﬁﬁ@m

hydrogencarbonate solu bn, dried over MgSO4, filtered and concentrated

en concentrated sulfuric acid (3 ml) was added 10 and the mixture was
stirred at 75C. After stirring at 75C for 5 h, further sulfuric acid (2 ml) was

3-tert-Rpfut ke pidiurewis arieacad 196407 atrd ge atcomerierb iy warked
5  up andQoBEARG, QVemight, the mwﬁaﬁﬁ%ﬁwmt@mﬂm&mgﬁa% silica

2 h. Then the precipitate was filtered off with suction and dried under hig
gel as\follouviy. ) 2 Gk e ArdvRbrotita siadicnitRs oMy Gieviikia (fbpain. 3.47 g of the
title copiphned Weftldh@iRA0 mg were obtained from the mother liquor after 15
extractinﬂg three times with methylene chloride, drying the combined

LC’MﬁéﬂﬁQt@ & ofd HI: 310.3 (met. b)

10 03.075

N-(3-Acetyl-3-pentafluorosulfanylphenyl)-2,2,2-trifluoroacetamide
F O
F

N-Methoxy-N-methyl-3-(pentafluorosul fanyl)-5-(2,2,2-trifluoroacetylaminoYbenzamide
(04.075; 1.65 g) was dissolved in THF (25 ml). At 0°C, lithium bis(trimethylsilyl)amide
15 (0.9 ml) was added while stirring. After 30 min, methylmagnesium bromide (3.5 ml, 3 M in
diethyl ether) was added dropwise. After the addition had ended, the ice bath was removed
and the mixture was stirred at R'T for 2 h. While cooling, I N hydrochloric acid, water and
EA were then added. After removing the organic phase, the aqueous phase was extracted
twice more with EA. The combined EA phases were dried with magnesium sulfate, fillered
20  and concentrated. The crude product is a mixture of N-(3-acetyl-5-pentafluorosulfanyl-
phenyl)-2,2,2-trifluoroacetamide and 1-[3-amino-5-(pentafluorosul fanylphenyl]ethanone,
and so the crude product (1.3 g) was taken up in methylene chloride (60 ml) and admixed
with triethylamine (155 pl). Thereafter, trifluoroacetic anhydride (160 pul) was added while

stirring. After stirring at RT for 3 h, water and saturated sodium hydrogencarbonate solution



phases over magnesium sulfate and concentrating the solvent.
Subsequently, 4.0 g of the 3-pentafluorosulfanyl-5-nitrobenzoic acid were
dissolved in thionyl chloride (25 ml) while stirring and kept under reflux
with exclusion of moisture for 10 h. After standing overnight at RT, excess
WO20688978Rbride was removed under reduced pressure, and e FESRRH9/066406
obtained 20 was dissolved in dichlongmethane (50 ml) and admixed while
stirring with N,O-dimethyl- hydroxylamine x HCI (1.25 g) and
were gidgsy e RISV SRS marncd arsHibe SRR T RsrvashesHaren iies more
with WAS CPRCEIASH-NBIRE IRCRPIESSWE AN IR GRIdHE WRS dissalvetkd,
in_ethyl acetate and washed five times with water. The organic phase was
1.3 ¢ gfiths stlsrcrmppragiursrsof@iactitered and concentrated. The 4.2 g of
LC-Mude progdust oiiaingd wera ysed girectly in 25 the next stage. LC-MS rt:
1.50 min [M+H]+: 337.0 (met. a) 07 W02009/097970
PCT/EP2009/000406 183 07.043 3-tert-Butyl-5-hydroxybenzoic acid OH
03.04d0 z__r 0 3-Bromo-5-tert-butylbenzoic acid (5 g) was dissolved in THE
%?80 ml), and n-butyllithium 5 (18.7 ml, 2.5 M in hexane) was added
3-tert Hﬁhééﬁhzﬂ%mfgéﬁ éﬁaeélmz%qgomd?‘m@aw -A-forthelsos# S hen

borate (6.63 ml) was added dropwise and the mixture was

¢ dissokd in 2 ml of water, and hydrogen peroxide (12.89 ml, 30 %) were
uccession. After stirring at RT for 3 h, the mixture was left to

. %@@HThen water and EA were added, 10 the mixture
vas adjusted to’pH3 with 1 N hydrochloric acid and the EA phase was
removed. This phase was washed three times with water, dried, filtered

3-tertaput dohd@ntyatedy-Dhb dendud pyeasputitiecbisirgisiide0gs] 0120 was

rtrid eptane/MtB et e dient 50%.. m|n 194 of the
con NSRRI b LR TS e ottt
obtaidkdsl EXafpl8 kt: 1.50 min [M+H]": 324.1 (met. a)

03.100
Methyl 5-tert-butyl-N-methoxy-N-methylisophthalamidate

\
O o—

Monomethyl 5-tert-butylisophthalate (10.0 g) was converted, worked up and purified

analogously to 03.043. 10.6 g of the title compound were obtained. LC-MS rt: 1.06 min
IM+HT": 280.2 (met. b)

03.106
1-(3-tert-Butyl-5-hydroxyphenyl)ethanone
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N-[3-[2-(6-Ethoxy-3-imino-[1,2,4]triazolo[4,3-b]pyridazin-2-yl)acetyl]-5-
(pentafluorosulfanyl)phenyllacetamide as the trifluoroacetic acid salt N
TFAO N-NNN ~-F /~FF,FF FO 20a)
3-Nita-o0-5-pentafluorosulfanylbenzoic acid F F F-s-F HO F 0 yu=o0 0O
WOZH#8RTATGorosulfanylbenzoic acid (5.0 g) was dissolved in flfaiRg BRHE9/000466
acid (20 ml) and stirred at RT with egglusion of moisture. Then
o concentrated sulfuric acid (3 ml) was added W02009/097970
PCT/EOI?{2009/000406 184 and the mixture was stirred at 75 C. After
/g at 75C for 5 h, further sulfuric acid (1.5 ml) was added and, after
¢ g at 75C for 2 It, left to stand overnight. Then the mixture was added
tojice-water and stirred for 2 h. The precipitate formed was filtered off with
ction and dried under high vacuum. 4.2 g of
3-pentafluorosulfanyl-5-nitrobenzoic acid 5 were obtained. A further 900
m-Chlgngmedrenabiaived f8iathbihothbriguatdstide extohuiipy ah ek birmssyhthier -
butylFOEIOYIGRE GRleride, gwmﬁ%% qw&mﬂrm%&%%@w 'g”?ﬁe%éﬁ?iggver
magnesium suffate ahd concen ratlng e solvent recipitate wa
suspengien Wesereststrdexvigthperafurenior gdrificationthes MR gg0dadiepled, the
solids%x%%l%%&mnh tﬁg 1“1%&'21'1)6 8§80, ﬁﬁ%asv@ﬁanyl%agegg ucous NaHSO5 solution

Methoxy-N-methyl-5-nitro-3-pentafluorosu enza
(500 ml). The phases were separated the organic phase was dried (MUSO4) and the solvent

was removed under reduced pressure. The residue was dissolved in THF (500 ml) and
admixed with lithium hydroxide (34.9 g, 1.46 mol). After 4 h at RT, aqueous sodium
hydroxide solution (1 M, 500 ml) was added and the mixture was washed with MtB ether

(3 x 500 ml). The aqueous phase was acidified (pH 3) with HCI (1 M), and extracted with EA
(3 % 500 ml). The combined organic phases were dried (MgS0,), and the solvent was
removed under reduced pressure. The crude product was purified by preparative HPLC

(met. C). The product was obtained as a colorless oil which crystallized slowly (36.5 g).
LC-MS rt: 1.30 min  [M+H]™: 193 (met. a)

04
04.004

1-(3-Bromo-4-hydroxy-5-trifluoromethylphenyl}ethanone

Fual -F
F
OH

Br

I-(4-Hydroxy-3-trifluoromethylphenyl)ethanone (5 g) was initially charged in acetonitrile
(150 ml) at RT while stirring, and cooled to -10°C. At this temperature, N-bromosuccinimide
(4.5 g, dissolved in 100 ml of acetonitrile) was added dropwise. Then the cooling bath was
removed and the mixture was stirred for a further 5 h. After standing overnight, ¥ of the
solvent was drawn off and the residue was admixed with n-heptane/water. The organic phase

was removed and washed once with 5% sodium thiosulfate solution and once with water. The
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FOF FPAVO'~ O,N ~O 3-Nitro-5-pentafluorosulfanylbenzoic acid (4.0 g)

was dissolved in thionyl chloride (25m1) while stirring and kept under

reflux with exclusion of moisture for 10 h. After standing 15 overnight,

excess thionyl chloride was removed under reduced pressure at RT, and
WO2R8/08Ufing residue was dissolved in dichloromethane (50%fi}f 4B2005/600406

admixed with N,O-dimethyl- hydroxylamine hydrochloride (1.25 g) and

_ diethylisopropylamine (1.66 g) while stirring. After s.tirrinég at RT for 1 h,
premperz?éeré&wé WasfeGed sebidH: sHefderelaty! rekdurd: SAeRbhRE e

compWad dissolves B eihylarstate and washead atimespith water;'Thes o (met. a)
organic phase was 20 dried over magnesium sulfate, filtered and
concentrated. The resulting crude product (4.2 g) was used directly in the

O4.ponext stage. LC-MS rt: 1.50 min [M+H]+: 337.0 (met. a) c)
3-Amino-N-methoxy-N-methyl-5-pentafluorosulfanylbenzamide FO F 1,F

Methylg-mpethoxysk-(Qepatluorosul anyigjbenzoate

e r N-Methoxy-N-methyl-5-nitro-3-pentafluorosulfanylbenzamide (4.2 g) was

i ed in W02009/097970 PCT/EP2009/000406 185 methanol (120

, and Raney nickel (approx. 700 mg) was added. With a hydrogen

balloon attached, hydrogenation was effected on a magnetic stirrer. After
5 b, the catalyst was filtered off and washed with methanol. The filtrate

3~Hyd%@§y@@§@rﬁ§@ﬁ%@o§mﬁ{ﬁ%ﬁ%¢c%?§3ﬁf§@ﬂ e giesidusswaveRYRTe 1ute
by means of preparative chromatography. The ro&uct-containin 5

DMF Kr{;tf%hsm%‘?é(@&ﬁ‘iﬁm@%ﬁ fremnbriie %Q%Mm%,swweéq}&ﬂwggamﬂy

powdEdragianaak eRdisn a0 igion andiexttasied dnieedinges Wit Un asatatewas

The combined extracts were dried over magnesium sulfate, filtered and

cooled gnd adipatsd. it 6t {RelBsird re BB NI AR drendbiisty fee fimespwvith

ether {180 N T Elhb3Ra O:Mets Meddeddh washed once with 1 N sodium hydroxide

‘3-Acetylarino-N-methoxy-N-methyl-5-(pentaf|uorosulfanypbenzamide F.F
solutipnd75 ml) and water {100'ml}, dried over magnesium sulfate; filtered and concentrated.

g

2.9 g of the desired compound were obtained.

"H NMR (400 MHz, CDCl3) [ppm]: 8.00 (1 H), 7.70 (1 H), 7.47 (1 H), 3.96 (3 H), 3.90 (3 H)

04.008

\/O
3-tert-Butyl-5-ethoxymethylbenzoic acid .
Methyl 3-tert-butyl-5-ethoxymethylbenzoate (05.008; 1.18 g) was converted analogously to
04.043. However, the crude product obtained was subsequently purified using silica gel (50 g
cartridge, n-heptane/EA gradient of 0-50% within 30 min). 1.15 g of the title compound were
obtained.
"H NMR (400 MHz, DMSO-dg) [ppm}: 12.90 (1 H), 7.86 (1 H), 7.73 (1 H), 7.57 (1 H), 4.50
(2H),3.50 (1 H),1.30 (9 H), .16 (3 H)

04.010
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FsiOFH N_rO
3-Amino-N-methoxy-N-methyl-5-pentafluorosulfanylbenzamide (1.2 g)
was dissolved in methylene chloride (15 ml), and triethylamine (0.7 ml)
acetic anhydride (1.75 ml) were added while stirgi ?Jli
W()Zéegxkl us?gln}agf moisture. After stirring at RT for 3 h, 15 water grﬁedqég urg?géﬁ 00406
sodium hydrogencarbonate solutiorl Were added, the phases were
separat thylene chlori ase was washed three times
I-Brome e T%\l/?g%tr_?%’r?;g n%\%e?xrﬁg%ﬁgg%%ﬁgﬁ%fgzﬁﬂeered and concentrated.
e resulting product (1.3 g) was used in the next stage without further
gg‘rificgjon. LC-MS it: 1.26 min [M+H]+: 349.0 (met, a) 20 e)
Acetyl-5-(pentafluorosulfanyl)phenyllacetamide FFFO FHN_r O
ylamino-N-methoxy-N-methyl-5-(pentafluorosulfanyl)benzamide
fas- dissolved in absolute THE (30 ml) and stirred at 0C with
hexamethyldisilazide 25 (721 I; density: 0.8 g/l; 23% in tert-butyl
methﬁ\ether) for 30 min. At 0C, methylmagnesium bromide (2.87 m], 3 M
in diethyl ether) was then added dropwise while W02009/097970
2-BropgopHarogglobOLbslinge stinidHy  nhepaidih g doRsvideais gefutép 1 5715)
was amﬁmgmm%%m@w%&éfmﬁww i etbedyaradded and deiye
mixture was stirred again for 2.5 h. For workup, 1 N hydrochloric acid was
compeey deapifEEevhile cooling with ice, followed by water and ethyl
'H NM%&%@-@%,W@@@W@?W&%%@W fnd e WaieRRhase Vas (6 1), 1.43

extracted twice more with 5 ethyl acetate. The combined ethyl acetate
(3 H),phd%é3 Wereridd®ver 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
04.01dichloromethane-methanol as the eluent. 860 mg of the desired

Meth QOMROMAL JVeke SRR 116:MSa6E 1.34 min [M+H]+: 304.0 (met. a) 10

3-Hydroxy-5-trifluoromethylbenzoic acid (2 g) was initially charged at RT in DMF (15 ml)
while stirrmg, and admixed dropwise with methyl iodide (3.0 ml). After adding potassium
carbonate (5.6 g), the mixture was stirred for 5 h and left to stand overnight. It was then
admixed with water and extracted three times with MtB ether. The combined MTB ether
phases were dried over sodium sulfate, filtered and concentrated. 2.29 g of the title compound
were obtained.

"H NMR (500 MHz, DMS0-d6) [ﬁpm]: 7.76 (1 H),7.70 (1 H), 7.55 (1 H), 3.91 (3 H), 3.8%
GH)

04.043

3-tert-Butyl-5-(2-methoxyethox y)benzoic acid
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f) N-[3-(2-Bromoacetyl)-5-(pentafluorosulfanyl)phenyllacetamide (01.001)

FO FIIFFFS~Br H'jIN\To '

N-[3-Acetyl-5-(pentafluorosulfanyl)phenyl]acetamide (859 mg) was

dissolved in a mixture of methanol (10 ml) and THE (10 ml) and
WO2RRERAYIPethylammonium tribromide (1.065 g) was 15 addB& H BBA#§AL00406

while stirring. After stirring at RT foriZh, the mixture was heated to 40C for

a further 3 h. After cooling, the reaction mixture was added to 2 N sulfuric

HO

5 eptane gé the eluent. 480 mg of the desired compound were
obtained M-MS rt: 1.47 min [M+H]": 382.0 (met. a) g)

0
0
-Chloro-[1,2 iazolo[4.3:b]pyridazin-3- ine as.the hydrobromide
N DA ot Gy e o ol
(30 m(W2000 L) (Iélmeﬂ\_)l-lfmﬂl Hﬁliﬁm&ibmﬂﬂ: H\sﬂgti‘d)_rl\[?:N 25 .I M in. water) was added.
The n{16 '&xtyo\#f’?g%qr% I%-r%- %Ltvg dcf% e (%Lo?é\%\{.w ?13'1% :.Ievc?r%e.hqlia SO étugg\%re drawn off

ethano atner( ml) a e stirrin ereafter,
and tloyamegen raomides @IB1sd Sopiihasaionitfileydwabladdedidrdpwisexwindevas

L L T T S

obtainwith suction and dried. In this way, 1.14 g of the desired product were

LC-'\@P@W% %ﬁd{l:\ﬁ%%%%%ﬁﬁ?? é_t%emf%r%? 0.24 min [M+H]+: 170.1 (met. a)

Further pro n of the free base, by basifying the
mother liquor with 5 saturated potassium carbonate solution. The
04.ofyecipitate formed was filtered off with suction and dried (326 mg). LC-MS
rt: 0.24 min [M+H]+: 170.1 (met. a) h)
1-[3- srEtoyianmipomsoidia 3phepteiangaglamine

F F

NSF

F~ST
F

NH,

N-(3-Acetyl-S-pentafluorosul fanylphenyl)-2,2 2-trifluoroacetamide (03.075; 9.4 g) was
admixed with semiconcentrated sulfuric acid (200 ml), and DCM (15 ml) was added. After
stirring at 100°C for 7 h, the mixture was left to stand overnight. Then the mixture was added
to ice-water and extracted with EA. The combined EA phases were washed with saturated
sodium hydrogencarbonate solution, dried over magnesium sulfate, filtered and concentrated
by rotary evaporation. 6.36 g of the title compound were obtained. LC-MS rt: 1.38 min
[M+H]": 262.0 (met. a)

04.059
3-tert-Butyl-5-{3-(tetrahydropyran-2-yloxy)propoxy]benzoic acid



NH2 NON' NN 10 6-Chloro-[ 1,2,4]triazolo[4,3-b]pyridazin-3-ylamine

hydrobromide (W2.001; 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).
WOZeMHeR180 extraction of the mother liquor with dichlorometh&$eT a7t 8000406

the combined organic phases 15 oversodium sulfate, filtration and

concentration afforded a further 228 mg of product in total. The resulting

with solid sodium ethoxide (990 mg) in portions. After stirring at
2h, water was added ~and~the aqueous phase was extracted

$ with dichloromethane. The combined extracts were dried over
> @M@ ontentrated. 709 mg of the desired 20

el mpound were obtained. LC-MS rt: 0.51 min [M+H]+: 180.1 (met. a) i)

N-[3-[2-(6-ethoxy-3-imino-[1,2,4]triazolo[4,3-b]pyridazin-2-yl)acetyl]-5-
Methj(péntaﬂbmydsﬁdﬁ&r(}d);ﬂﬁgﬂw}ammmbdepgﬁml@mﬂqwm ¢@Etsal.37 ¢) was

thoxy-[1 lo ne 40 m
dissol g B0 B R (- AT SRR o 628 ml,
IM 1Nv[f3tr€2)-bmnmmlﬁ& ép&m@ﬂai@lr@fﬁﬁﬂﬂf@’r@lli)- Bhem&]taceta&mdﬁe@hﬂﬂﬂa,e residue
sol ed i |n solute.D I) ed dropw
5 was e RO S TR ST R e Sai0RRY B
ﬁlteredfbadrdmlaé Fergmé wasupurifed dﬁymeans of preparative chromatography

! ct-contai actlon were c f
i Nf‘aﬁ(?{eioéw e e S e 2l fohmibr Ty 050
(1 H)fur pdrifiedtion iibitg) sdioa @BH\}wth a W02009/097970
PCT/EP2009/000406 188 dichioromethane/methanol gradient was
carried out. The fractions of the desired product, which elutes first, were
10 04.0&€bmbined and dried. The residue was then purified further by means of
r aratl hr atograph et. A). The product-containing fractions
E)Ehyl\rrévere C \f %r@rueoergs a}@ﬁé ;%%1 tontrile and freeze-dried. 42 mg of the
esrredccEJmpound were obtained. 5 LC-MS rt: 1.12 min [M+H]+: 481.0
a) Example 2
dro-3-imino-[1,2,4]triazolo[4,3-b]pyridazin-2-yl)-1-(3,5-di-tert-butyl-

(]

3-Hydroxy-5-(pentafluorosulfanyl)benzoic acid (05.007; 4.76 g) was reacted with ethyl

iodide (7.27 ml) and worked up analogously to 04.007. 4.80 g of the title compound were
15  obtained.

LC-MSrt: 1.97 min  [M-+H]™: 321.0 (met. a)

04.070
1-Bromo-3-tert-butyl-5-(1,1-dimethoxyethyl)-2-methoxybenzene
/
O Br
20 —3 o7

I-Bromo-3-tert-butyl-5-(1,1-dimethoxyethyl)-2-methoxybenzene was synthesized
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OFOH HN~FFN/\ NON/N OH hydroxyphenyl)ethanone ci 10
6-Chloro-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamin (W2.001 a; 30 mg) was
initially charged in DMF (3.5 nil) at RT while stirring, and
~2-bromo-I-(3,5-di-tert-butyl-4- hydroxyphenyl)ethanone (01.002; 58 m
WOLPP841848ifed in DMF (0.5 ml) was added dropwise. The reaBfiob %/ 000406
was stirred at RT for 30 min and was$#hen heated to 60C for 5 h. After

standing overnight, the solvent was removed under reduced pressure and
analogRusiy AR WRYSHSHEI D) IMERRS of preparative HPLC (met. A). The

'H Ndirapauaduet fsastionss wepensompinedifreer of the acstenittilesunder ), 1.43
reduced pressure and freeze-dried. 28 mg of the title compound were

(3 BobtinedLC-MS rt: 1.28 min [M+H]+: 416.1 (met. a) W02009/097970
PCT/EP2009/000406 189 The following were obtained analogously to
example 2:

04'07f’-(3-tert-butyl-4-methoxy-5-morpho|in-4-y|phenyl)-2-(3-imino-6-isopropoxy

- 3-tert-HutA ARl A-hipyvidaainmR-ybigthanone trifluoroacetic acid salt (16

mg) Ex. W 0 LC-MS [M+H]' 0 o H" 3 OH " 1.003 1.003 rt [min] D P 483.3

0 15%4. 29 mg 1.35 (met. a)
1-(3-tert-butyl-4-methoxy-5-morpholin-4-ylphenyl)-2-(3-irnino-6-methoxy-[ 1
,2, gzolo[4,3-b]pyridazin-2-yl)ethanone ethanone trifluoroacetic acid
HO. Sa i . OH."~ W@ LC-MS [M+H]+ N 4" " 1.002 1.003 rt [min
Q) Bx Oy [M-+H] [min]

Methfrl 3-tert-butyl-5-hydroxybenzoate (06.043; 3.3 g} was reacted with 4-bromobutyl
acetate (3.71 g) and worked up analogously to 05.043. The crude product was hydrolyzed
directly, analogously to 04.086, with lithium hydroxide to give the title compound (4.13 g).
LC-MS rt: 0.84 min [M+H]": 267.1 (met. b)

04.075

N-Methoxy-N-methyl-3-(pentafluorosulfanyl)-5-(2,2,2-trifluoroacetylamino)benzamide
F 0
F
Fd?
F/F P NO

~N O
H

2y

F7oF
3-Amino-N-methoxy-N-methyl-5-pentafluorosulfanylbenzamide (05.075; 1.45 g) was
dissolved in methylene chloride (15 ml), and, while stirring, triethylamine (0.8 ml) followed
by trifluoroacetic anhydride (0.85 ml) were added with exclusion of moisture. After stirring
at RT for 3 h and standing overnight, water and saturated sodium hydrogencarbonate solution
were added, the phases were separated and the methylene chloride 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]": 403.0 (met. a)
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30 mg 74 mg 1.24 (met. a) Example 55
2-(6-Ethoxy-3-imino-[1,2,4]triazolo[4,3-b]pyridazin-2-yl)-1-(4-methoxy-3-m
orpholin-4-yl-5- trifluormethylphenyl)ethanone trifluoroacetic acid salt 0 F
FOHFF FNHOF rNONW/O NN O

WO2B0BHBI3/IM 2, 4]triazolo[4,3-b]pyridazin-3-ylamine (W 1.001;PXCkigy2#48/000466
initially charged in DMF (3.5 ml) at R while stirring, and
2-bromo-I-(4-methoxy-3-morpholin-4-yl-5-trifluoro- 10

04.08%ethylphenyl)ethanone (01.004; 21 mg) predissolved in DMF (1.5 ml) was

3. ten@qggpsﬂ@qwzﬁ@xwacaﬁg{aﬁz 70RCHER2009/090406 190 The reaction

mixture was stirred at RT for 2 fter standlng overnight, the solvent was

o free ied he le compound contaminated with 1-substitution product
as 5 puriffed g $fita gel with a dichloromethane/methanol gradient.
O’'he clean product fractions were dried, taken up with a little

cetonitrile/water+ o TEA an freeze-dried. 7 mg the ftitle .
Met hgo%n(ﬁ B R ERGHOGHR i&Sénb@a%dlssofved
in meﬂH&chDﬂGWlr@mrmgbﬁﬁmﬁmambgﬁtbslﬂd@éhmab@ye BXamples:in water) was

T

dilutedhg)ithxviter W Dabfudd® ot PH-EHJtD 1 N hiXdc00bAQREd[ i rein atag esdsied

with .bEA,l_alnlg t eF c%?n %gi%)r(ga%ul:: p'?lases were dried, filtered and concentrated. 940 mg of

the title compound were obtained. LC-MSrtt: 1.45 min  [M+H]": 281.1 (met. a)

04.1006

1,3-Bisacetyl-5-tert-butylbenzene

° 9

N/

i

in a 41 three-neck flask with a mechanical stirrer, a solution of 5-tert-butyl-N N'-dimethoxy-
N,N'-dimethylisophthalamide (05.106; 254 g, 560 mmol) in THF (700 ml) was slowly added
dropwise within 2 h to methylmagnesium bromide (3 M in Et,0, 1.49 |, 4.48 mol). The
solution was cooled during the addition, such that the temperature was kept between -10°C
and +5°C. On completion of addition, the cooling was removed and the reaction solution was
stirred at RT for 16 h. The reaction solution was then added slowly to a cooled mixture of
HCT (1 M, 500 ml) and ice. During this hydrolysis, the pH was kept between 3 and 6 by the
addition of concentrated HC1. On completion of addition, MtB ether (1 1) was added. The
phases were separated and the aqueous phase was extracted with MtB ether (1 x 500 mi). The
combined organic phases were dried (MgSQOy), and the solvent was removed under reduced
pressure. The product was obtained as a colorless oil (123 g). LC-MS rt: 1.50 min [M+H]™:
219 (met. a)
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15 mg 29 mg 1.10 (met. a)
1-(3-tert-butyl-4-methoxy-5-morpholin-4-ylphenyl)-2-(6-ethoxy-3-imino-
[1,2,4]triazolo[4,3-b]pyridazin-2-yl)ethanone trifluoroacetic acid salt (15
mqg) Ex. NW 0 LC-MS rt [M+H]+ F OH N 7 FFvF ~N / 1.001 1.003P5min4
WOZ@,Q%{Q%’JQ to 0 ONi 0~ 469.2 ex.2 30 mg 62 mg 1.34 (mel GJ EF2009/000466
W02009/097970 PCT/EP2009/000406 191
1-(3-tert-butyl-4-methoxy-5-morpholin-4-ylphenyl)-2-(6-cyclopentyloxy-3-i
mino- [1,2,4]triazolo[4,3-b]pyridazin-2-yl)ethanone trifluoroacetic acid salt
05 (4 mg) Ex. TFA"N W 0 LC-MS rt [M+H]' N analogous to ex. 8 1.007 1.003

[min] 5, but in the 509.2 presence of 1.44 (met. a) 7.3 1 of TEA 15 mg

3-Hyd}a@c’yzgr%}eﬂwhﬂa%@mm%éﬁw@9&5@-4-y'pheny')-Z-(G-Cyclpbut9xy-3-imin
- o- [ 2, triazolo[4,3-b]pyridazin-2-yl)ethanone trifluoroacetic acid salt (41
F\é,Fmg) EX. TEAW 0 LC-MS rt [M+H]+ N iN 9 1.004 1.003 [mm] analogous
. N0 0495.25 15 mg 18 mg 1.40 (met. a)
3-tert-butyl-4-methoxy-5-morpholin-4-ylphenyl)-2-(3-imino-6-phenoxy-
[£,2,4]triazolo[4,3-b]pyridazin-2-yl)ethanone trifluoroacetic acid salt (29

3-Amg]lg?S-pentaﬂuorosulfanyibenzoic acid (06.007; 3.9 g) was dissolved in 35% sulfuric
acid (120 ml} and cooled to -5°C, 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 another 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 100°C. After 5 h, the mixture was cooled and the
solution was decanted. The clear, acidic solution was extracted five times with ethyl acetate.
The combined extracts were dried over magnesium sulfate, filtered and concentrated. The
crude product was recrystallized from ethyl acetate/heptane, 3.6 g of the desired compound
were obtained.

"H NMR (400 MHz, DMSO-dg) [ppm]: 10.72 (1 H); 7.71 (1 H); 7.57 (1 H); 7.46 (1 H)

05.008
Methyl 3-tert-butyl-5-ethoxymethylbenzoate

0 O

~_-0

Methyl 3-tert-butyl-5-hydroxymethylbenzoate (2.0 g) was alkylated with ethyl iodide
analogously to the conditions of 05.043. 1.18 g of the title compound were obtained.
LC-MSrt: 3.81 min  [M+H]": 250.2 (met. d)

05.032
Methyl 3-bromo-5-methoxybenzoate
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Ex. A"™~NW W LC-MS rt [M+H] N N 10 0i N i 1.013 1.003 [min]
analogous to ex. "0517.35 18 mg 32 mg 1.35 (met. a) X02009/097970
PCT/EP2009/000406 192 2-(6-benzyloxy-3-imino-[
1,2 ,4]triazolo[4,3-b]pyridazin-2-yl)-1-(3-tert-butyl-4-
WO2H088X§79-morpholin-4-ylphenyl)ethanone trifluoroacetic ackiGRERZ2069400406
Ex. TFA ™~-N W C LC-MS rt [M+H]17%1 " 0 1.005 1.003 [min] analogous
toex. 0531.25 20 mg 34 mg 1.40 (met. a) 1-(3-tert-butyl-4-methoxy-5
%rlin-4-y|phenyI)-2-(6-cycIohexyloxy-3-imino- [1,2,4]triazolo[4,3
, azin-2-yl)ethanone trifluoroacetic acid salt (5 mg) Ex. TFA "N W O
& LCWMEZ rt [M+H]+ ~1 _ analogous to ex. 12 NIN N 1.006 1.003 [min] 5, but
inthe o-N 0 0~ 523.3 presence of 1.54 (met. a) 7.2 pl of TEA 20mg

8 1-(3 . .
Methy] A R SR 3R R By s s e mstihingtige and
work&ihpanaldgdddtyiaa ahe[dodditipys dazin-249|ethanengdrifluoreacelic dgigre

o RS 40,12 OF LN Tl 1,24 .003 il

05.043

Methyl 3-tert-butyl-5-(2-methoxyethoxy)benzoate

Methyl 3-tert-butyl-5-hydroxybenzoate (06.043; 2.18 g) and 1-bromo-2-methoxyethane
(1.18 ml) were dissolved in DMF (30 ml) and sodium hydride (301 mg) was added while
stirring. After stirring at RT for 2 h, the solvent was drawn off, The residue was taken up in
EA, and the mixture was washed with water, dried and concentrated. The residue was
purified using silica gel (80 g cartridge, n-heptane/MtB ether gradient of 0-30% in 60 min).
2.0 g of the title compound were obtained.

LC-MS rt: 1.69 min [M+H-HOCH;]": 235.2 (met. a)

05.059
Methyl 3-tert-butyl-5-[3-{tetrahydropyran-2-yloxy}propoxy]benzoate

| L
0 O/\/\O

o
C

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 DMF

was drawn off and the residue was taken up in EA, washed with water, dried, filtered and '
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i-*N o F TFA523.25 23 mg 39 mg 1.33 (met. a) W02009/097970
PCT/EP2009/000406 193

1-(3-tert-butyl-4-methoxy-5-morpholin-4-ylphenyl)-2-[6-(1-ethylpropoxy)-3-
imino-[1,2 4]triazolo[4,3-b]pyridazin-2-yllethanone trifluoroacetic acid salt
WOZ‘{QW%&?@. W 0 LC-MS rt [M+H]+ 14 o 1.008 1.003 [min] ah&Ibg6tal{y/000406
ex. hA511.25 20 mg 37 mg 1.48 {iet. a) Example 15
1-(3-tert-Butyl-4-methoxy-5-morpholin-4-ylphenyl)-2-(6-cyclopropylmethox
concept tﬁfﬁr‘%ﬁ%ﬁlﬁﬁ fﬁgt%ﬁt%ﬁr,%r-%ﬁf}f‘ﬁé‘azin-2-y|)ethanone hydrochloride N
TH NMIR{IOVHD, BINSINGD) Gip| trefle &efiyaiepspylr)ethoxyi[H), 7.28 (1 1), 7.19
1,2,4]triazolo[4,3-h]pyridazin-3-ylamule (W1.009; 350 mg) was initially
(1H), ‘F‘lg?g}ioﬁin(%[ékq%gat@? dhh%é stirring, and
2-bromo-I-(3-tert-butyl-4-methoxy- 5-morpholin-4-ylphenyl)ethanone
05.0 01.003; 631 mg) predissolved in DMF (5 ml) was added dropwise. The
““reaction mixture was stirred at RT for 14 h. Then the solvent was removed

MethyllG uadentesged piessuemnarileviesidethwas riliifigistnsiag: silica gel
(40 g cartridge, dichloromethane/ethanol gradient of 0-40% in 60 nun).

/obt'ned. LC-MS rt/1.3Amin [M+H]+: 495.2 (met. a)
W02009/097970 PCFIER2009/000406 194 The following were obtained
Oanalogously to the above @xamples:

Methyl 3-tert-butyi-5-hydroxymethylbenzoate (3.5 g) was alkylated analogously to 05.059
with 2-(2-bromoethoxy)tetrahydropyran (3.95 g). However, silica gel chromatography
(n-heptane/EA 4:1) was carried out for purification. 2.28 g of the title compound were
obtained.

'HNMR (500 MHz, DMSO-d6) [ppm] (representative signals): 7.87 {1 H); 7.76 (1 H); 7.63
(1H); 4.60 (1 H, -O-C(-CYH-0-); 4.57 (2 H)

05.072
Methyl 3-tert-butyl-5-(2-methoxy-1-methoxymethylethoxy)benzoate

|
)
/O OLO\

0

Methyl 3-tert-butyl-5-hydroxybenzoate (06.043; 2.28 g) and 2-methoxy-1-methoxymethyl-
ethyl methanesulfonate (2.93 g) were dissolved in DMF (50 ml), and cesium carbonate

(4.82 g) was added. After stirring at 50°C for 6 h, the mixture was left to stand overnight.
After stirring at 50°C for 4 further hours, one further eq. of cesium carbonate and one further
eq. of the mesylate were added, and the mixture was stirred at 50°C for a further 4 h and left
to stand overnight. Then the mixture was stirred at 50°C for a further 8 h and left to stand for
6 days, and then a further 0.5 eq. of cesium carbonate and mesylate was added. After stirring

at 50°C for a further 8 h, the mixture was left to stand for 5 days, then the DMF was drawn
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2-[6-(1-ethylpropoxy)-3-imino-[1,2,4]triazolo[4,3-b]pyridazin-2-y1]-1-[3-
methylamino-5-(pentafluorosulfanyl)phenyllethanone trifluoroacetic acid
salt (11 mg) Ex. W O LC-MS rt [M+H]- 1.6 TFA F-~F 1.008 1.006 min
analogous to ex. N-N""495.15 19 mg 30 mg 1.35 (met. a)
WO2000A781RyIpropoxy)-3-imino-[1,2,4]triazolo[4,3-b]pyridazin-BG i EF3009/600406
methoxy-5-(pentafluorosulfanyl)phepyfjethanone trifluoroacetic acid salt
(23 mg) EX. AHW 0 LC-MS rt&M+H]' 17~1.008 1.007 [n] -N 1 analogous
off anghth reiqugwasfigisen 5P % thBUdIHgter3Bhenat ) hrasipis menoved and

concehriAderirhrdkpnathoxymetivinheny L)ﬂ?c'i%‘éﬂ-(?mé%gﬁﬂﬁﬁ}f%l it ether
,trlaz%ﬁ{ﬁ,&b]_- Sféyrl_dazm-z-yl]ethanpne ydrochloride CIHNH O [[~~ O

gradiggtJ-RIGOViIEI EtRYibrop B Jithe 4]t assmre b iEtddEmosdylamine
LC-MYVE:.908; 28D me)-wasidritiphy: charggddn BMF (5 ml) at RT while stirring,

and 2-bromo-I-(3-tert-butyl-5-ethoxy- methylphenyl)ethanone (01.008; 290

mg) was added dropwise predissolved in DMF (5 ml). 10 The reaction
03.0°mixture was stirred at RT for 14 h. Then the solvent was removed under

reduced pressure and the residue was purified using silica gel (40 g
3-AmiBo R S IEHIOTSR e A WD e b0y ® PEaEE2009/000406 195
ethanopgradient of 0-40% in 60 min). The still contaminated product was

se’ﬁ'mty\

T

Fegd”
s

F

F

NH,

N-Methoxy-N-methyl-5-nitro-3-pentafluorosulfanylbenzamide (06.075; 4.2 g) was dissolved
in methanol (120 ml), and Raney nickel (about 700 mg) was added. With a hydrogen balloon
attached, hydrogenation was effected on a magnetic stirrer. After 5 h, the catalyst was filtered
off and washed with methanol. The filtrate was concentrated under reduced pressure and the
residue was purified by means of preparative 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-MSrt: 1.27 min  [M+H]": 307.0 (met. a)

05.086
Methyl 3-(3-acetoxy-2,2-dimethylpropoxy)-5-tert-butylbenzoate

] O
01/50%0)&

Methyl 3-tert-butyl-5-hydroxybenzoate (06.043; 1.79 g) was reacted with 3-bromo-2,2-
dimethylpropyl acetate, worked up and purified analogously to 02.85. 1.01 g of the title
compound were obtained.

LC-MSrt: 2.01 min  [M+H]": 337.1 (met. a)
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purified by means of preparative HPLC. The clean product fractions were

combined, freed of the acetonitrile under reduced pressure and

freeze-dried. The residue was dissolved in water and acetonitrile and,

after addition of 3 eq. of HCI, freeze-dried. 72 mg of the title compound 5
WO200%/8%Hined. LC-MS rt; 1.44 min [M+H]+: 454.5 (met. a) THe ToiRNG/000406

were prepared analogously to the abgye examples:

1-(3-tert-butyl-5-cyclopropylmethoxymethylphenyl)-2-[6-(1-ethylpropoxy)-3

-imino- [1,2,4]triazolo[4,3-b]pyridazin-2-y1]ethanone hydrochloride (155
05.1089) Ex. W 0 LC-MS [M+H]+ 19 a w 1.008 1.009 rt [mm] analogous to

480.2 ex. 18 198 mg 304 mg 3.36 (met. d)
S-tert-BetyihDedynatBositioxypiresthylooptha 0poxy)-3-imino-

[2,2,4]triazolo[4,3-b]pyridazin-2-yllethanone hydrochloride (96 mg) Ex. W
{RM+H]+ 20 1.008 1.010 [min] analogous to 484.1 ex. 18 130

Img md 3.47 (met. d) W02009/097970 PCT/EP2009/000406 196

1-(3-tert-butyl-5-ethoxyphenyl)-2-[6-(1-ethylpropoxy)-3-imino-[1,2,4]triazol

0[4;3+ b]pyridazin-2-yllethanone hydrochloride (114 mg) Ex. W 0 LC-MS rt

[M+H]+ 21 as 0 1.008 1.011 [min] analocfgous to 440.5 ex. 18 140 mlg 189
Ina 4%@1:??486&% glz_isg)vvith reflux condenser and mechanical stirrer, S-fert-butylisophthalic
acid (16(Bgiersbuint brpropaieme ihydpeaidrZo-(lee thylBropexy)-BibiNOF he resulting

[1,2,4]triazolo[4,3-b Qéridazin-z-yl]ethanone hydrochloride (92 mg) Ex. w
SUSPERSIYE-WAS TGS BASY2C 1008 £.61% fifihf AAioy ot tomaebapbitepgleppt was

distil180MMT RERIRBSWA el delled under reduced pressure and then suspended in

dichloromethane (1.5 1). This suspension was cooled to 0°C and N,O-dimethylhydroxylamine

hydrochloride (395 g, 4.05 mol) was added. Subsequently, triethylamine (1.50 1, 1.09 kg,

10.8 mol) was slowly added dropwise such that the temperature did not exceed 15°C. Once
the mixture had been stirred at RT for 16 h, water was added (1 1). The phases were separated
and the organic phase washed with saturated NH4C1 solution (2 x 500 ml), saturated NaHCO3
solution (2 x 500 ml) and saturated NaCl solution (1 x 500 ml). The organic phase was dried
(MgSO,) and the solvent was removed under reduced pressure. The product was obtained as
a white solid (405 g).

LC-MSrt: 1.22min  [M+H]": 309 (met. a)

06
06.007

3-Amino-5-pentafluorosulfanylbenzoic acid

FF
F-el g

HO F
o)

NH,

3-Pentafluorosulfanylbenzoic acid (15 g} was dissolved in fuming nitric acid (120 ml) and
stirred at RT with exclusion of moisture. Then concentrated sulfuric acid (7.5 ml) was added
and the mixture was stirred at 75°C. After stimming at 75°C for 8 h, the mixture was left to

stand overnight, then further sulfuric acid (1.5 ml) was added and the mixture was heated to
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1-(3-tert-butyl-4,5-bis(cyclopropylmethoxy)phenyl)-2-[6-(1-ethylpropoxy)-3-
imino- [1,2,4]triazolo[4,3-b]pyridazin-2-yllethanone hydrochloride (112 mg)
Ex. W0 LC-MS rt [M+H] + 23 1.008 1.013 [min] analogous to V V 536.5

ex. 18_165 mg 295 mg 1.662 (met. a) W02009/097970
WO28089%199800/000406 197 PCT/EP2009/000406

2-[6-(1-ethylpropoxy)-3-imino-[1,2,4]tsiazolo[4,3-b]pyridazin-2-yl]-1-(3-met
-~ Noxy- 5-triflugrmethylphenyl)ethanone trifluoroacetic acid salt (31 mg) Ex. .
75CYRREATTFE NS f (TP IR F008S DY HIAIBGHUS rsperded to icc-
water488 diied3o2d Myt Mg rS3r{itael vas filtered off with suction and dried under

.. 1-(3-tert-butyl-5-methoxyphenyl)-2-[6-(1-ethylpropoxy)-3-imino-[1,2,4]triaz
high G0, by PP A IR G PR e RO M

Subseiu AN BH-2en (4T d:008 3:01-3 [mirirenalegecis (6 Jowiadbdlsexvd8i2BRthanol

(300 I R D ke, oAb S e A B eeemipr A SO sger 2
hydrokb2 Altriagaietd 1B-hipwidediocrylethananekryaraphiorige { b2 eaY mxd We filter

) - +H]+ N 1 ' I .18 0~
reﬁdu%él%%h%gﬁ[ltf#\gkggéu%ﬁ%\@ (l)(m%%iq%g%% Tt %g% c?o%%légttrgtee and8dr?ed\./ The
residu@ GRAERZMRO/000408ich Q8] (2 x 50 g cartridge, n-heptane/EA gradient of 0-100%
withint 60 e+ 0/% SIS SRy Yimethoxyphenyl):2:16; (1-ethylpropoxy)-3-imino-

"H NMR (400 MHz, DMSO-de) [ppm]: 13.30 (1 H); 7.37 (2 H); 7.23 (1 H); 5.98 (2 H)

06.032
Methyl 3-bromo-5-hydroxybenzoate

Br
—0O
o)
OH
3-Bromo-5-hydroxybenzoic acid (3 g) was converted to the title compound analogously to
06.043. 2.52 g were obtained.

'"H NMR (500 MHz, DMSO-ds) [ppm]: 10.40 (1 H); 7.47 (1 H); 7.33 (1 H); 7.22 (1 H); 3.84
(3 H)

06.043
Methyl 3-tert-butyl-5-hydroxybenzoate

- OH
O
3-tert-Butyl-3-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 65°C

for 1 h, the mixture was dried, the residue was taken up in DCM, and the solution was
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[1,2,4]triazolo[4,3-b]pyridazin-2-yllethanone hydrochloride (137 mg) Ex. w
0 LC-MS rt [M+H]+ CH 27 0 1.008 1.017 [min] analogous to 480.5 ex. 18
180 mg 276 mg 1.58 (met. a)
1-(3-benzyloxymethyl-5-tert-butylphenyl)-2-[6-(1-ethylpropoxy)-3-imino-
WOZPPY W9 20l0[4,3-b]pyridazin-2-yllethanone hydrochloride (I83EAGY E09P00406
0 LC-MS rt [M+H]+ 28 1.008 1.018 [gm] analogous to 516.5 ex. 18 200
mg 339 mg 1.53 (met. a)
washel igib bR sdiHBK Y AR aansathonsissekyine. [Gict-evsybtepasdty filened and
conceﬁﬁa{éd%&]ﬂé@?[yo SrauByrisaain-gryllethanone tydieahiRrida (8 ng) Ex.
w 0 LC-MS rt [M+H]+ 01 O 29 1.008 1.019 [min] analogous to o o ff,
LC-Mpu:5 &4 g 76MigT1 268962 {86t (Aet, a) W02009/097970
PCT/EP2009/000406 199
2-(6-butoxy-3-imino-[1,2,4]triazolo[4,3-b]pyridazin-2-yl)-1-(3-tert-butyl-5-
06-Opfrrﬁethoxyinethylphenyl)ethanone hydrochloride (83 mg) Ex. w O LC-MS rt
N- MM 3Q:H919-4i 030 [guih ANaleea s {2 0:428idex. 18 240 mg 347
mg 1.3 (met. a)
_1/A-(3-chjo ro-g-methoxyphenyl)-2-[6-(1—ethy|propoxy)-3-imino-[
1az20l10[4,3- b]pyridazin-2-yllethanone hydrochloride (169 mg) Ex. w
IMS [M+H]" a 31 1.008 1.021 [min] analogous to

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 mi) was added
and the mixture was stirred at 75°C. After stirring at 75°C for 5 h, further sulfuric acid (2 ml)
was added and the mixture was stirred at 75°C for a further 2 h. After being left to stand
overnight, the 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-pentafluorosulfanyl-S-nitro-
benzoic 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. Subsequently, 4.0 g of the
3-pentafluorosulfanyl-5-nitrobenzoic acid were dissolved in thionyl chloride (25 ml) while
stirring and kept under reflux with exclusion of moisture for 10 h. After standing overnight at
RT, excess thionyl chloride was removed under reduced pressure, and the residue obtained
was dissolved in dichloromethane (50 ml) and admixed while stirring with N,O-dimethyl-
hydroxylamine x HCI (1.25 g) and diethylisopropylamine (1.66 g). After stirring at RT for

I h, the mixture 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 obtained were used directly in

the next stage.

LC-MStt: 1.50 min  [M+H7": 337.0 (met. a)

07



10

15

20

NN o ex. 18 N 0404.2 250 mg 298 mg 1.28 (met. a)

1-(8-tert-butyl-4-methyl-3,4-dihydro-2H-benzo[1,4]oxazin-6-yl)-2-[6-(1-ethy

I- propoxy)-3-imino-[1,2,4]triazolo[4,3-b]pyridazin-2-yl]ethanone

trifluoroacetic acid salt (13 mg) Ex. ,F, w LC-MS it [M+H] 32 N o SN
WO240808 19392 [min] analogous to ~N ex. 5 467.3 25 mg 37 nRfEL43P3ABP/000406

a) W02009/097970 PCT/EP20091008206 200
1-(3-tert-butyl-4-methoxy-5-morpholin-4-ylphenyl)-2-(3-imino-6-piperidin-I-
07'949!- [1,2,4]triazolo[4,3-b]pyridazin-2-yl)ethanone trifluoroacetic acid salt (30

3-tert/MAy EX LA ke Wi deCerMS rt [M+H]~ N-N 33 CN /_ --N 1.020 1.003
[min] analogous to 0 JN\ 508.3 ex. 525 mg 42 mg 1.37 (met. a)

diethylamlcno 3 imino- 496. 3 034 TFA " [1,2 4]tr|azolo[4 3 b]pyrldazm

3mBro%é%gggggzbg?ylbenzoic acid (5 g) was dissolved in THF (180 ml), and n-butyllithium
(18.7 ml, 2.5 M in hexane) was added dropwise under argon and at -75°C, and stirred for a
farther 30 min. Then trimethy] borate (6.63 ml) was added dropwise and the mixture was
allowed to come to RT within 1 h. Thereafter, sodium hydroxide (0.778 g), dissolved in 2 m}
of water, and hydrogen peroxide (12.89 ml, 30 %) were added in succession. After 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 rt: 1.18 min IM+H]": 195.1 (met. a)
Example 1

N-[3-[2-(6-Ethoxy-3-imino-[1,2,4}triazolo{4,3-b]pyridazin-2-yljacetyl}-5-

(pentafluorosulfanyl)phenyllacetamide as the trifluoroacetic acid salt

a) 3-Nitro-5-pentafluorosulfanyibenzoic acid

3-Pentafluorosulfanylbenzoic acid (5.0 g) was dissolved in fuming nifric acid (20 ml) and

stirred at RT with exclusion of moisture. Then concentrated sulfuric acid (3 ml) was added



10

15

20

25

2-yl)ethanone trifluoroacetic o acid salt CIN 2-[6-(1-ethylpropoxy)-3-imino
Ex.: [1, 2,4]triazolo[4,3-b]pyridazin 412.3 2-yl]-1-(3-isopropyl-5- 1.36
0350N ra N -I meth ophenyl)ethanone (met. a) o hydrochloride

wO200eR6Ys'ah exylmethoxy-5- ethoxyphenyl)-2-[6-(1- 496.4 Ex¢gth bba&¥000406
3-imino-1.56 036 ("1 YppY) [1,2,? triazolo[4,3-b]pyridazin (met. a)
2-yllethanone hydrochloride CIH 1- b rom 0-5-m ethoxy Ex: Br

and thBRERVNZA8s (i HYAPFBPRXYA A48:% Mhsoc (S WHinAsfiher sulfuric acid
,2,4]triazolo[4,3- 1.3 -N b]pyridazin-2-yl[ethanone (met. a) b-

(1.5 mpyscileeianda oy sUsTtnaTethyIGltbRy)- S0 siandetaRigbhel hy H6-

mixtufd w Qe DRBice SHREGRAXKISINBP, h.5%hd b dfifiazaiaifed RlRyrdaia off
(met. a) 2-yllethanone hydrochloride 1-[3-(3,3-dim ethyl butoxy)-5 Ex.:

with SE?HSWW@-’E@@(@@BE%U@@@&H}H&W@WW@%“ -nitrobenzoic acid
were dB@itliazAlolh3-bopyHgaain: (BeliRl Fodletharienghyskechiride @icting three

. 1-.(t3-cyclohexylrnethoxy-5¢ EX.: methoxyphen%/l)-Z-[6- 1-482.4
times with methylené chloride, drying the combined methylene chloride phases over
magnesium sulfate and concentrating the solvent. The precipitate was used in the next stage
without further purification.

"H NMR (400 MHz, DMSO-d) [ppm]: 8.82 (1 H); 8.80 (1 H); 8.62 (1 H)

b) N-Methoxy-N-methyl-5-nitro-3-pentafluorosul fanylbenzamide

F 0
Fdh
/.,.S N/O\
F \
N
0 o]

3-Nitro-5-pentafluorosulfanylbenzoic acid (4.0 g) was dissolved in thionyl chloride (25ml)
while stirring and kept under reflux with exclusion of moisture for 10 h. After standing
overnight, excess thionyl chloride was removed under reduced pressure at RT, and the
resulting residue was dissolved in dichloromethane (50 ml) and admixed with N,O-dimethyl-
hydroxylamine hydrochloride (1.25 g) and diethylisopropylamine (1.66 g} while stirring.
After stirring at RT for 1 h, the mixture was concentrated under reduced pressure, aﬁd the
residue was dissolved in ethyl acetate and washed 5 times with water. The organic phase was
dried over magnesium sulfate, filtered and concentrated. The resulting crude product (4.2 g)

was used directly in the next stage.

LC-MS rt: 1.50 min IM+H]": 337.0 (met. a)
) 3-Amino-N-methoxy-N-methyl-5-pentafluorosulfanylbenzamide
F e 0
F— g7 0
FY T ™~
NH

2

N-Methoxy-N-methyl-5-nitro-3-pentafluorosulfanylbenzamide (4.2 g) was dissolved in



10

15

20

25

040 ethylpropoxy)-3-imino- 1.55 [1, 2,4]triazolo[4,3-b]pyridazin (met. a)

2-yllethanone hydrochloride W02009/097970 PCT/EP2009/000406 202

Name LC-MS rt [M+H]+ [min] CIH 1-(3-brorno-4,5d i m eth oxyrp h e

nyl)-2-[6-(1 Ex.: "H ethylpropoxy)-3-imino- 473.1 0410 " ~J
WO2M0PM#PALol0[4,3-b]- 1 29 (met. a) pyridazin-2-yllethanone MydrBEAGIRIE00466

a Fo" 2-(6-diethylamino-3-imino [1 ,2gHtriazolo[4,3- 481.1 '

b]pyridazin-2-yl)-1-[3- 1.29 (met. 042 N methoxy-5-(pentafluoro- a) ~N-
methagol/HR &utariyioRarsietelet oarax ifllorgacetiorddid sHittFephRiroppe balloon

attachd %g%géﬁx{iéﬁ%@_%étédrﬂﬁr@ﬁ@éﬁ’l’éﬁé’ IsRH%}YD(fter 5 h, the catalyst was filtered
2-(3-Imino-6-morpholin-4- 510.2 043'yl-[1,2,4]triazolo[4,3-b]- 1.24 {met, a)

off and washed with mribenelp Mifethapioneatithnsntsad tridrsafuced pressure and the
residud 378" -Wa%%%w gﬁé&qﬁﬁk}gwﬂi‘%ﬂmg Iﬂ'y.Ef(hé roduct-containin
2-(6-chlora-3-imino-8- 473.1 044 ' methyl-[1,2,4]triazolo[4,3- 1.27 (met. a
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-+HT": 307.0 (met. a)

d) 3-Acetylamino-N-methoxy-N-methyl-5-(pentafluorosulfanyl)benzamide
: F o

~1F
7 @AL S
LN \f o
3-Amino-N-methoxy-N-methyl-5-pentafluorosulfanylbenzamide (1.2 g) was dissolved in
methylene chloride (15 ml), 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,
water and saturated sodium hydrogencarbonate solution were added, the phases were
separated and the methylene chloride phase was washed three times more with water, dried
over magnesium sulfate, filtered and concentrated. The resulting product (1.3 g) was used in

the next stage without further purification.

LC-MS rt: 1.26 min IM+H]": 349.0 (met. a)

e) N-{3-Acetyl-5-(pentatluorosulfanyl)phenyl]acetamide

[an]

N o
H \f
3-Acetylamino-N-methoxy-N-methyl-5-(pentafluorosulfany! Yoenzamide (1.2 g) was
dissolved in absolute THF (30 ml) and stirred at 0°C with lithium hexamethyldisilazide

(721 ul; density: 0.8 g/l; 23% in fert-butyl methyl ether) for 30 min. At 0°C,
methylmagnesium bromide (2.87 ml, 3 M in diethyl ether) was then added dropwise while
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F jl b]pyridazin-2-yl)ethanone trifluoroacetic acid salt F 1
-(3-tent-butyl-4-methoxy- 5-mo rph oli n-4-ylphenyl ) Ex.:
2-(6-imidazol-1-yl-3-imino 1 12 491.1 045 N-~\IN_N~N [1,

WOZ@O&GH 9 [4,3-b]- (met. &) N~ r pyridazin-2- yI]ethanone tr%@ﬁ%gmﬂm%

acl IH 1-(5-brorno-2,3- dimethoxyphenyl)-2-[6-(1- 4
ethylpropoxy) 3 -imino- 1.35 046 Nl-llg[@ 2,4]triaz olo[4,3 "N ~f |

stirrin ]%Qas%'ﬁl% Rones dro hig “desu}l ST Y' 151

8tho -2-{3-Imino- 5 2 oxye 1\/1[?2

dlethyﬁ)a&m@r)ovéizdtkdaezdld{ld,@ab]um pmsd&nﬁkgﬁeﬂﬁar@ﬁéi(ﬁmtmlmp, IN
chlorld 97970 PCT/EP2 09/00 Name LCMS-r

o R e A S AT RTT  co

acetatphﬂrg/@rgatﬁe(phemw;ampmww gl W@MMQW& S afteladdlofds 3oNre with

ethyl ;QJQ%{'@CI 40 COi%@lIEQ naly% e{@%tfea ases 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 eluent.

860 mg of the desired compound were obtained.

LC-MS 1t: 1.34 min  [M-+H]": 304.0 (met. 2)

) N-[3-(2-Bromoacetyl}-5-~(pentafluorosulfanyl )phenyl Jacetamide (01.001)

-5 Br

s N\fo
N-[3-Acetyl-5-(pentafluorosulfanyl)phenyl]acetamide (859 mg) was dissolved in a mixture of
methanol (10 ml) and THF (10 ml) and phenyltrimethylammonium {ribromide (1.065 g) was
added in portions while stirring. After stirring at RT for 2 h, the mixture was heated to 40°C
for a 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)

) 6-Chloro-[1,2,4]triazolo]4,3-b]pyridazin-3-ylamine as the hydrobromide (W2.001)
and 6-chloro-{1,2,4]triazolo[4,3-blpyridazin-3-ylamine (W2.001a)

HBT NH, NH,
cl /N\N/\Q Gl N~y
T, \N/N S -—-_N/

(6-Chloropyridazin-3-yhhydrazine (1 g) was dissolved in a mixture of ethanol (22.5 ml) and
water (9 ml) at RT while stirring. 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



10

15

20

25

30

1-(3-tent-butyl-4-methoxy-5- H,1L" morpholin-4-ylphenyl)-2-(6- Ex.: "

i~~~-~~",%~ lib diethylamino-3-imino-8-methyl- 2 510.4 049 -' [1,

2 4]triazolo[4,3-b]pyridazin- 1'4" (met. a) 2-yl)ethanone trifluoroacetic F

OH acid salt CAN 1 -[3-te rt-butyl-5-(2-m eth o)cy' ethoxy)phenyl]-2-[6-(1-
WO W 78TO ethylpropoxy)-3-imino- 1.42 050 [1, PCT/EP2009/000406

2 4]triazolo[4,3-b]plrridazin- (met. a) 2~yllethanone hydrochloride ON 1

_-(3-tert-butyl-5-m ethoxy Ex. phenyl)-2-[3-imino-6-(2- 414.2 051 H

premphﬁféﬂﬂéyéﬁt}ﬁ%ﬁ?)O*I?f.mﬂl[itf%mﬂltﬂaéy ¢4, Ifpiritiin- (driefdle desired product
were ds¥RiaRaRERYEEBRiaRde GIN 1 -(3-te rt-but)/l-5-m ethoxy-

methylphen ng -[3-Imino-6-(2- 425.3 052 methoxyethoxy)- 1.21 052 [1

,214%{4%0116[&, Biridazin- (HYEtHH) b Y4]etighatie hydrochloride
Furthdr&i8altaiylamapRyhi3niing: br-dliriazoleld 3/ hlRyRdagie BoitdNiquor with

2-yl]-1-[3-morpholin-4-yl-5- 1.34 551.2 053 -N F F (pentafltiorosulfa )
Satumkﬁg)mfém}}%ﬁ@ﬂ?%ate %ﬁluﬁﬂ@tﬁdﬁd?fécfﬁf@ﬁé%é?g wafdikaed gl with suction

and dile(Bcied-hytyl-4-methoxy-5-
LC-MS rt: 0.24 min [M+H]": 170.1 (met. a)

h) 6-Ethoxy-{1,2,4triazolo(4,3-b]pyridazin-3-ylamine

NH,
~_-0 /N\N \N
=N

6-Chloro-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine hydrobromide (W2.001; 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 liquor with dichloromethane, drying 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 absolute ethanol (40 ml) and admixed with
solid sodium ethoxide (990 mg) in portions. After stirring at 55°C for 2 h, water was added
and the aqueous phase was extracted three times with dichloromethane. The combined
extracts were dried over sodium sulfate, filtered and concentrated. 709 mg of the desired

compound were obtamed. LC-MS rt: 0.51 min [M-+HT": 180.1 (met. 2)

1) N-[3-[2-(6-ethoxy-3-imino-[ 1,2 4]triazolo[4,3-b]pyridazin-2-yl)acetyl]-5-
(pentafluorosulfanyl)phenyl]acetamide as the trifluoroacetic acid salt
6-Ethoxy-[1,2,4]triazolo[4,3-bjpyridazin-3-ylamine (W1.001; 40 mg) was initially charged in
absolute DMF (3.5 ml) while stirring, and N-{3-(2-bromoacetyl)-5-(pentafluorosulfanyl)-
phenyl]acetamide (01.001; 94 mg), 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 chromatography (met. A). The
product-containing fractions were combined, freed of the acetonitrile and freeze-dried

(90 mg). To remove the cationic isomer, a further purification using silica gel with a
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15

"-H morpholin-4-ylphenyl)-2-(6- 483.3 EXx.: ethoxy-3-imino-8-methyl- 054
[1, 2,4]triazolo[4,3-b]pyridazin- 1.35 met. 2-yl)ethanone trifluoroacetic aJ
CH acid salt W02009/097970 PCT/EP2009/000406 204 Name LCMS-rt
M+H]" [min] Hrlr JIN 2-[6-(1 -ethyl p ropoxy)-3-imin 0
wOo2 %@%ﬁéﬂﬁl,z,4]triazo|o[4,3- Ex.: i F~k"F b]pyridazin-2-yl]-1-BCEEP24p000406
055 methoxy-5-(pentafluoro- (met, d8& sulfanyl)phenyllethanone Y~+ F
... M'H trifluoroacetic acid salt 0 HN 1-(3-tert-butyl-4-methoxy-5-
dichlogompiBRRBSHismehgoQe- a8 chpricd ouh di 3tiRas efshadraisbproduct,
whichAdds GR8, Gdridsnimwitazint2ey)T A3l was théh b RANAAR By means

luoroacetic acid salt _1 -[3-te rt-butyl-5-(2-meth oxy Ex _ )
of PregrEiymeRYI RSP B2 28 a PERocoH MBS SokyiRasifvcobined,
freed BE thé 4itiazalothadoiidsidazia (meh @bt Zhylleh Rledd®tained.
2-[6- 1-ethylpropoxy)-3-iminpd[é%Z 4]triazolo[4,3-b]pyridazin 4844 EX.:
LC-M3 -1 13 methoxy oyl 'g-?@éht%}fluorosulfanyl)- 1.38 (meta)

Example 2
2-(6-chloro-3-imino-[1,2.4]triazolo[4,3-b]pyridazin-2-y1)-1-(3,5-di-tert-butyl-4-

hydroxyphenyl)ethanone “
6-Chloro-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamin (W2.001a; 30 mg) was initially charged in
DMF (3.5 ml) at RT while stirring, and 2-bromo-1-(3,5-di-tert-butyl-4-
hydroxyphenyljethanone (01.002; 58 mg) predissolved in DMF (0.5 ml) was added
dropwise. The reaction mixture was stirred at RT for 30 min and was then heated to 60°C for
5 h. After standing overnight, the solvent was removed under reduced pressure 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. 28 mg of

the title compound were obtained. LC-MSrt: 1.28 min  [M+H]": 416.1 (met. a)
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'~ owa phenyllethanone hydrochloride F; I---OH
2- (6 ethoxy-3-imino-8-methyl [1,2,4]triaz olo [4,3- b]pyrldazm Ex..tt: HN
2-yl)-1-[3- methoxy -5- 468.0 058 N r (pentafluorosulfanyl)phenyl] - 1'28
"F ethanone trifluoroacetic acid O F' - salt CIH 2;
Wmé@%@?}%@f 9|m|n 0.[1, 2,4]triazolo[4,3-b]pyridazin 554.2 E x ﬂ%’ﬁj’%?%b%é@ﬂ@%ﬁ
methoxy 060 H o F* propo)<y)-5- (péﬁ?aﬂuoro 00.95
Ifa %etha one (met b droghlgride Il a
The £ ENN (}F At-bu us}l ¥ %—%orpholln 4-yl-
phenyl) 2 oxoethyl] -6-chloro- Ex.: 558 3 E61 3-imino-2,3- dlhydro 1.29

vearatal

\IIIUL d) |_J.L ’-|-_]l.l|d.LU|dL’-|- O UJ }JyIIUClLIIIC O car UUAaIIIIUC LIIIIUUIUQL:CLIL;

aditsaitbwpRHosioro7d POPIRRRABIIB0NdE2 285 NamE- GRS POHY-
Ay Miﬁcﬁb‘gﬁhé"b?p%f@iﬁr?’j ?é%ha%ﬂ%ﬁﬂaol%i@@tﬁ@%’é1a5séﬁeil%aﬂl%‘)’x°'l

X.. sulfanyljphenyi; 2at)xi3ethyl] 543.0 062 0 ci 23 dahydrQ-{

2 4]tnazo|o[4 3-b]-1'.25
Ex. . w O | Loms | [IMFH)
i %OU”‘J@’K 1.003 | 1.003 | LMl
ferel 4833
15mg | 29me | 1 (met a)

1-(3-tert-butyl-4-methoxy-5-morpholin-4-ylphenyl}-2-(3-imino-6-methoxy-{ 1,2,41-
triazolo[4,3-b]pyridazin-2-yl)ethanone ethanone trifluoroacetic acid salt (34 mg)

I /—éo W O | Lowms | vHT
EX. F.\’JFJ\OH E——&N m [ : ]
L - P .
4 TNy 1.002 | 1.003 | rt [min]
o = <—N /O
i )
455.1
1.24 t.
30mg | 74 mg (met. a)

Example 5
2-(6-Fthoxy-3-imino-[ 1,2,4]triazolo[4,3-b]pyridazin-2-y1)- 1 -(4-methoxy-3-morpholin-4-yi-5-

trifluormethylphenyl)ethanone trifluoroacetic acid salt
O

F O F
OH .

NHO F
Reaate
N

6-Ethoxy-{1,2,4]triazolo[4,3-b]pyridazin-3-ylamine (W1.001; 10 mg) was initially charged in
DMEF (3.5 ml) at RT while stirring, and 2-bromo-1-(4-methoxy-3-morpholin-4-yl-5-trifluoro-
methylphenyl)ethanone (01.004; 21 mg) predissolved in DMF (1.5 ml) was added dropwise.
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1(met. a) pyri dazlne-B-carboxaml de tritluoroacetic acid salt F G ?
2-(6-ethyl3-tmino- x.; AN [1,2,A]tnazoio[4.3 b]pyridazin-2- 438,0 -~ 4yl)-1
-[3-methoxy 5 (pentarluoao- 1.1E o d sultanyl)phenyilethanone (met. a) "

0 -p to lurroaGet G aril salt 1-(3-felt butyl-t1-methoxy-5 Ex morpholin A
WOZ?%%Q?JB:@ (E-e yl AEO 3-rm,ho [1 2 A]trlazolo[4 3- 3.27 OEX %ﬁgé%)ﬁ/ﬁﬂ‘“%
y)ethannne (rnet. a) tritluoroaceiyc &@id salt G" 1 -[3 tert butyl (3 methcxy

Ex propax}r)pheny]] .2 [6-(1.490.5 _ethylpropcxy), Ziimrno-8-methyi  1.52 [1
The f?é%ﬁﬁé%&%{% ¥ %{)rﬁgﬁhl‘éf Hﬁe’t.ha)X‘Bﬂ%Fﬁ%{fﬁ?éﬁé HiriroeHdas B Pt 3as
remotedtid fd@-sagthexiiethoyphenylel i AR EXQBE bf pRparative HPLC
elthylpropOxt) Imino-8-rrlettryl- 140 [1,2 4]tnazoig[4,8 b]py,idazin-2-1
(et e B A BT L L (S Ot Ryt s reduced
pressifetna>yghenit2-5ig: flcdbthipoabd edmipropaxy )W tnrRetitmeibylp@86&t was
puriﬁgg using silica gel with a dichloromethane/methanol gradient. The clean product
fractions were dried, taken up with a little acetonitrile/water+0.05% TFA and freeze-dried. 7
mg of the title compound were obtained.

LC-MSrt: 1.20 min  [M+H]": 481.1 (met. a)

The foﬂowing were obtained analogously to the above examples:

N-[3-[2-(6-ethoxy-3-imino-[1,2,4]triazolo{4,3-b]pyridazin-2-yl)acetyl]-5-(penta-

fluorosuifanyljphenyl]-N-methylacetamide trifluoroacetic acid salt (6 mg)

Ex. 3 W O | LoMSst | [M+H]'
0 .
6 NN 1.001 | 1.005 [min] analogous fo
Joi)’w E X i )
~ SALLE
on W -4 . ex. 5
Fggg P 495.0
Smg | 29mg 1.10 {met. a}

1-(3-tert-butyl-4-methoxy-5-morpholin-4-ylphenyl)-2-(6-ethox y-3-imino-
[1,2,4]triazolo[4,3-b]pyridazin-2-yl)ethanone trifluoroacetic acid salt (15 mg)

Ex. | § " W O | LeMs it | [M+HT
CH A . .
7 A 2 1.001 | 1.003 {min] analogous to
o L N /O
N g 469.2 ex. 2
30mg | 62me 1.34 (met. a)




[I;z,A]triazoao[4.3-b]pv=Idazm_3a (met, a) yriethanone hydioch{o Ide |

CIM 1. ($4elt kautyl-5 Ex methwxyphenyl}-2-(8(1 i 4400.4 a8tM o -

ethylpropoxy) 3-imina 8-methyl-1 1.52 [1,2,4]tnazoiQ[4-8 b]py idazin-2-1
WOZ&%@?@ tlethanone hyorochlo Ide W02009/097970

09/000406 206 Name LCMS-rt [PJI+Hi+ [min] F$3{EP2AAYH00406
5-(3-me th oxy propoxy)phen yl]-2-[841 Ex.:" ” ethylpropoxy)-3-imino-7-

AQQ'L N VNV " manthyl [1 2 Altriazalofd 2- 1. 55 h'ln\lrlrlﬁ-nn 2 \ll'lnfhgnnna
PO J UUJT 171 Moty T T4 T JUTAZUTUT T, O L oI OUP yTruazirT — yrrotrar

( ét(h)eﬂybirb’ttﬁloﬁdhow-?ﬂdfpﬁqﬁﬁeﬁﬂphda@ﬂwh){%éfi .8yclopentyloxy- 3U1mmo~
d 2 | 472. .
b}r Ff%g t|[Fn ?fr# %f§ %ley % le)%f};%ngng &ﬁﬂ%mﬁpen{a?lamd Sa}ff%%@

uorosu
met. a) Kpnenyu)etnan ne_triffgoroacetic acid sait

Ex. 11(3-tert-bgyl, etho><y-5- morph &lin-4- prthth 2-@Ex]"
chigra-3-imind Sthyl- 1 57 487.2| 0 t‘m analogous 10 ex.
8 [1, @m@ ] yridaZii7 (met0ay 2-yl) g}non i

o trifluorogcgtichut in  the
4 resence of
5092 |P

7.3 ul of TEA
15mg | 18mg 1.44 (met. a)

I-(3-tert-butyl-4-methoxy-5-morpholin-4-yiphenyl)-2-(6-cyclobutoxy-3-imino-
[1.2,4]triazolo[4,3-bipyridazin-2-yl)ethanone trifluoroacetic acid salt (41 mg)

o]

Ex. W O

LC-MSrt | [M+H]"
_N.__.N

TFA HN>‘_T\{
9 N [min]
BN /@’( P 1.004 | 1.003
o /

analogous to ex.

4952 3

15 mg I8 me | 1.40 {met. a)

1-(3-tert-butyl-4-methoxy-5-morpholin-4-ylphenyl)-2-(3-imino-6-phenoxy-
[1,2,4]triazolo[4,3-bipyridazin-2-yl)ethanone trifluoroacetic acid salt (29 mg)

Ex. W W LeMSt | [M+HT
/N N )
10 @ ,Kj/ 1013 | 1.003 | [min]

517.3 5

analogous to ex.

18me | 32mg 1.35 {met. a)




acid salt F JL~ N,N-diethyl- 6-chloro-3-imino- 2-{2-[3-methoxy-5-
(pentafluorosu Ifanyl)p heny f-2 Ex.: ~" 543.1 oxoethyl)-2,3-dihydro- 1.47
072 [1, 2,4]triazolo[4,3-b]pyridazine (met. a) Q y F~ 7-carboxamide

tic d F acid salt F~ CH N,N-diethyl- 2-[2-(3-tert-butyl-
Wozﬂéé?é?ﬁ?\:&? 5-morpholin-4-yl- Ex.: H" phenyl)-2-oxoethyl]-6- cﬁ’lﬁy%lj%gg%m%‘i%
073 imino-2,3-dihydro- 1.55 (met. a)l f£2 4]triazolo[4,3-b]pyridazine

Ex.

p

h

0 (1 etnylpropoxy)ds imMNo-7- T 4807590 N, + "7

2 rha mida-trifliaraacetic—adA\ /. 1-acid.-calt. 1 [2 to vt byl B (2
1§ P tCTrouty—O (3

\.:G.I UUI\G.IIIIUC LIIIIUUIUC[L:ULI\J UV L Aaoiudosarn I

m ellf(@xbpm]doxy) Phemyi2-16 wﬁmommmm&yzﬁummw(mmw%@-

%gxé?lt bt ﬁl?é% ?];Rgﬁ%%@et UG X Rt géfﬁﬁ% n%rgledgfggg reEhipride

methyl-fl, 2} Io[4 3- (Wet, a) ﬁ pyfri g@_m ®&2-plflethianone
/drochlorld 9/097970 PCT/EP2009/000406 207 Ltat{ k' Name

H [UI@M @ 1.005 | 1.003 Lmin] analogous to ex.

531.2 3

20mg | 34 mg 1.40 (met. a)

1-(3-tert-butyl-4-methoxy-5-morpholin-4-ylphenyl)-2-(6-cyclohexylox y-3-imino-
[1,2,4]triazolo[4,3-b]pyridazin-2-yh)ethanone trifluoroacetic acid salt (5 mg)

Ex. | ™ i w O | LoMs st | (MeH]
: }—r\{ analogous to ex.
AN .
12 CU}\/T 1.006 | 1.003 | Lmin] 5, but in the
0N N
Q / 5333 | presence of
7.2 ul of TEA
0mg | 18 mg 1.54 {met. a)
1-(3-tert-butyl-4-methoxy-5-morpholin-4-ylphenyl)-2-[ 3-imino-6~(2,2,2-trifluoro-
ethoxy)-[1,2,4]triazolo[4,3-blpyridazin-2-yllethanone  trifluoroacetic  acid  salt
(25 mg)
Ex.
13

wﬁ W O | LcMStt | [MHHT
EL )| 1014 | 1.003 [min] analogous 10 ex.

0

F 5232 3

1.33 {met. a)

11
..n

23mg 39 mg
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6N 1-(3-tart-butt i-5-methoxy phenyl;-2-[6 (t ethyrpropoxy) 4722 t3Pb - ~~

m 1merhyl 1, 2,4lmaz]triaz- t7. 3 olo[4 3-blpyndazin- (met b)

2-yljethanone nydrochlca PIN 1-(3-tart-butyl-5-(3-hydraxy- propoxymethyl)

-[6- (1; 498.2 EX.: ethyl procoxy)-3-Iminn B 1.3x

WOZ%@%J’# , 2A)triazofo[4,3-b] (met. a) pyr dazn-2-ysjethan %%E’EPZOOW 000406

hydrochlorlde t N-diethyl 6-ethoxy-39fnino- 2-f2-[3-m ethcxy-5-
(pentafuorosulfanyr#)phenyl=2-5532-678-y ¢ oethy}-2;-dihytiro—1-25
(rrr-€tttaytdanl; - meiadmadonfBbipyndaticer72Har bwiaraceoxy)-3-
Ureraadeti el nall S4Hump . @% st OB detic  acia  salt
2|4 tnaz%?o[4 Ji EX.: ’%ﬁpyrlc g% 2yl)-1 Ij]mehoxye 124 46 ga a o ¥

5-éhtamdorosulf nyl)- (net.a) pheny![eCharrr?ne 1 tri uoroacetic acib salt
liz, 2 (6-ethos y-3-im.ino 7.B n dim ethyl-[1 2 4]th olo[4,3 Ex_: h)pyndazin

[y

EX. 241)-1-(3- metho <182482¢ ONoax ~5 f&g%lﬁOl LJ[II@Q%Q m et a)
14 phenyrl, euﬂ\no ~ ‘.
e ] g 1.008 | 1.003 Lmin] analogous to ex.
511.2 >
20me | 37mg 1.48 (met. a)

Example 15
1-(3-tert-Butyl-4-methoxy-5-morpholin-4-ylphenyl)-2-(6-cyclopropylmethoxy-3-imino-
[1,2.4]triazolo[4,3-b]pyridazin-2-yl)ethanone hydrochloride

A/ NH G

o M. A o
ZN

\‘{\)_\\ /N \
GiH N N

6-Cyclopropylmethoxy-{1,2,4]triazolo[4,3-b]pyridazin-3-ylamine (W1.009; 350 mg) was
mitially charged in DMF (5 ml) at RT while stirring, and 2-bromo-1-(3-tert-butyl-4-methoxy-
S-morpholin-4-ylphenyl)ethanone (01.003; 631 mg) predissolved in DMF (5 ml) was added
dropwise. The reaction mixture was stirred at RT for 14 h. Then the solvent was removed
under reduced pressure and the residue was purified using silica gel (40 g cartridge,
dichloromethane/ethanol gradient of 0-40% in 60 min). The product was taken up with a little
acetonitrile, diluted with water and, after addition of 2 eq. of HCI, freeze-dried. 500 mg of the
title compound were obtained. LC-MS 1t; 1.37 min .{M+H]+: 495.2 (met. a)
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Wrluoroacett acid salt 1-(3-tertO utt'[-4-me:hoxy?-5- innorpholn-4-yt-ph
yl)-2-(6 Eu.: ethoxy-3-im ino-7,8-dim ethyl- 1 4972 em It
2 4]trlazolo[4,3-b]pyandazin i(m ea) 2-yl)ethanone trifluaroacetic acid smt
-(3- ut)4-4-methoxy--5- morpholin-4-ylphes I) 2-(6 Ey. ﬁjzﬁé
Wozéqé?g%aférﬁqno-&iminm 11530,2 D82 11, 2,4]tria2(c)I0[4 3 by %‘?ﬁ%ﬁ"“%
et. a) 2 yi)etbanone trifluoroacetic dt¥d salt. W02009/097970
i fPICT[EP2009/§%)O4O 208 NarpetL[%M%;ﬁt %M+H + 1%min] a
e (5-'?8/-1(1:]}%6?8267- ie%ﬁ% aminges Mmméo: 6’251 T féfgf&), *Ex.; 0 c,"I;rF
blpyridazin2-yN-1-[3-met. - 033.EDQ" F.5-(pentafluorgsylfanyl)-
e o srde e . Sp AR Pp e
- (hatiathglamif digetd iy ul fayiipb diy Pl ahrazoio[ 48 Exoacebe  acid  salt
%rli aiZf}'n-2-y|)-1-[3-methoxy- 525.2 064 0""~y F
L(pentafluorosulfanyl)- 1.65 (met. a) phenyllethanone trifluoroacetic acid
Ex, SAITF=0off Z-[6-(I-ethyyIpropoxy)-3-imino- 7,8-dimethyl- [1,2,#]triazolo[4,3
Ex.: HN b]pyridazin-2-yI]-143-metftdxy- 147-5234:2 | GOG-4HE]"

16 5¢(pentafluorosulfgnyl): (met. d) :
<51 1.008 | 1.006 | [min] analogous 1o ex.

5

1
2
b
5

NH 7
< efn B
= - 495.1

19mg | 30mg 1.35 (met. a)

2-[6-(1-ethylpropoxy}-3-imino-[ 1,2,4]triazolo[4,3-b]pyridazin-2-y1]-1-[3-

methoxy-5-(pentafluorosulfanyl)phenyl jethanone trifluoroacetic acid salt (23 mg)

Ex. ] W O lromstt | (M+HT
TFA o ;
17 /«N}fg/\/li 1.008 | 1007 | [minl analogous o ex.
AN

d o 496.1 >

2Sme | 40me 1.35 (met. a)

Example 18
1-(3-tert-butyl-5-ethoxymethylphenyl}-2-[6-(1 -ethylpropoxy)-3-imino-{ 1,2,4 triazolo[4,3-b]-
pyridazin-2-yl]ethanone hydrochloride

cir NH O
lio /N‘N/Q

Ty o
6-(1-Ethylpropoxy)-[1,2,4}triazolo{4,3-b]pyridazin-3-ylamine (W1.008; 205 mg) was
mitially charged in DMF (5 ml) at RT while stirring, and 2-bromo-1-(3-tert-butyl-5~-cthoxy-
methylphenyl)ethanone (O1.008; 290 mg) was added dropwise predissolved in DMF (5 ml).
The reaction mixture was stirred at RT for {4 h. Then the solvent was removed under reduced

pressure and the residue was purified using silica gel (40 g cartridge, dichloromethane/



F F phenyllethanone trifluoroacetic i F-11 F acid salt [ 0"
1-(3-tent-butyl-4-methoxy-5- morpholin-4-ylphenyi)-2-[6-(1- EX..
ethylpropoxy) -3-imino-718- 539.3 086 dim ethyl-[1,2, 4]triazolo[4,3- 1.52

‘i? é)%CD b]pyridazin-2-yllethanone trifluoroacetic acid salt = "~aQ
wO2 W37 %?/I 2-[2-(3-tert-butyl-4- methoxy-5-morpholin-4-yl- E{ T/EP2005/000406

phenyl)-2-oxoethyl]-6-ethoxy-3- 56&85 087 imino-2 3 dlhydro 1.32 (met a)

R SeEr:  bome Tlkmpecets 50 10
punﬁe}dnhaﬁiyb)ngfﬁ)@eﬂay&]h@@m 55&2@&11 M Brininet3sdikyetonbidld, freed of

1, 2,4]triazolo[4,3-b]pyridazine ta) 8-carboxamide
the oA BAPEL RSP S PRE, R eHsHobpgied in wate
and actoplpitpod))aBdmindnBomettiytq Lo3PIH freEke-dried. 72 mg of the title compound
%Iri olo[4,3-b]pyridazin-2- (met, a) rf ~~0H yllethanone hydrochloride
were /097970 PCT/EP2009/000406 209 }Name iM a-rC [M*8f" [min]
LC-MGIft 1.44 min  [M+H]: 454.5 (met. a)

The following were prepared analogously to the above examples:

1-(3-tert-butyl-5-cyclopropylmethoxymethviphenyl)-2-[6-(1-ethylpropoxy)-3-imino-
[1,2,4]triazolof4,3-b]pyridazin-2-yl]ethanone hydrochloride (155 mg)

Ex. W O | LcMs | [M+HT'

19 G 1.008 | 1.009 | It[min] analogous to

9S8, 480.2 ex. 18

198 mg | 304 mg 3.36 (met. d)

1-(3-tert-butyl-4,5-diethoxyphenyl)-2-[ 6-(1-ethylpropoxy)-3-imino-
[1,2,4]triazolo[4,3-b]pyridazin-2-yl]ethanone hydrochlonde (96 mg)

Ex. W O |l LoMSrt| [M+H]'

20 | o _ | 1008 | 1010 | [min] analogous to
i ! O/\

/\S o a 484 1 ex. 18

130mg | 202mg 347 (met. d)




t--[ tent-butyl-5-(3fhydroxy Es.: propoxy)phenyl]-2-[6-(1-ethyl- 484.2 a N

A" -N f s mpoxy)-3-im ina-8-m ethyl- 1,36 }1,

2,4]trnazolo[4,3b]pyradazin-2 (m et. a) yl)ethanone hydrochlorlde sw (3

tert butyl-5-(3-m ethoxy Ex propoxy)phenyl[-2-(6-ethoxy-3 4562 0091
WOZGO%@W% (4CE1|no methyl-[t ,2 41triaz olo- 1,34 1[4 3 b}pﬁ%géﬁp 2009/000406

2- yl)ethanone (met. a) #:ydrochlorid@6l-]3 ethaxy-5-(pentafluora-

slfanvinhem/1[-2*(1_aethvi- Ex - (nronos\v\)-2-.imino-8-methwuvi- [ 1. 47 524 2
StaRyHpRe -Gt pPFrepesSY-o-HHRo-o-Meti-—1 54 oL4+L

tr=d§-63:teft bﬁﬂy@ﬁ&m?phlﬁws B}[lyl(ﬂdefhbi‘iprr?pmgg Z-yﬂetbzqm,ﬁ)ﬂétriazolo{dr,}
tr Cetl cid sa iet thoxy-3-imi'no-
o ORI 2

3"5514 C193*F Fidrhydro-{

Ex.l t.a) joffyridazinessearbopa-thig -
fluoroacetic acid salt imino 8-methyl-6- 1_dldln -1 yl-[1,2"4]tdazolo
211, : 13- 127 49@& 4\re m ethoxy-5 analogous to
(p yl)phenyllethanone frttluoroacetic acid sa&t8
1] prphohn -4-ylphenyl)-2-(848x 3 ex-
iimi -yll- 508.3
189 mg 1.46 (met. a)

I-(3-tert-butyl-5-propoxymethylphenyl)-2-[ 6-(1-ethylpropoxy}-3-imino-
[1,2.4]triazolo[4,3-b]pyridazin-2-yl]ethanone hydrochloride (92 mg)

Fx. W O lpcMsrt| [M+H]'

22 J{E 1008 | 1012 | [min] analogous to
NN, ‘

468.1 ex. 18

180mg | 266 mg 3.00 (met. d)

1-(3-tert-butyl-4,5-bis(cyclopropylmethoxy)phenyl)-2-{6-( 1 -ethylpropoxy)-3-imino-
{1,2,4]triazolo[4,3-b]pyridazin-2-yl]ethanone hydrochloride (112 mg)

Ex. w O | LoMSrt| [M+H]

23 o wva 1.008 | 1013 | [min] analogous to
N ! N
fj% s Ty

536.5 ex. 18

165mg | 295 mg 1.662 (met. a)




W02

095 t[1,2,cl]tnazolo[4.3b}py3daxin- 136 (met-a) 2yl)ethanone

tri8uoroacetic acid salt uaN 1-[3-text-butyl-5-(2-hpdraxy,-

etho>y)phenyi]2-(6-ethzmy3- 4282 Ex'~ N merino-8-methyl ji 2 4]trrazolo

1 16(39573 blpyidazlh 2 yl)ethanone (met, a) '~ Y S -".nd'rs..>h ]t '
&Hlle k~ W02009/097970 PCT/EP2009/000406 2103@@%%’000406

] 1t 1 [3 tert-butyl-5-(2- hydrexWéthorymeth r1) phenyl)-2-[6-(1 x ' kH

Ex.

o-al \llnrnr\n N2 aminn Q- 1/|f'\/| 2097 """ 7 mnfhyhl\l[’l '),/I]r-‘.hﬁ7 nin[/l’Q
LHEeH YW W44 e e f0B10145o

UCTyToTropoT) o armimmy

1 42({66@1ﬁ)h}}lﬂr@@]p}/—ﬁdmneayl@e@mmiemlqplymm{?aﬂ\ 13- methoxy-
-[ 5 etbor lten 2EXx,na
_51% f?x y- ?ﬂg rxq rjélh {K}} ieé f;at?%yrn(l et. a) [1 2

4 rlazc ia3-b3pyndaz w/ue[ armorne t yaruuuunLe Dig-t13tertbutyl5

(3-hyd bxy; ropty)<y)p en¥]-'2{3-dfns-61 63618 H{2-methaxy
1 methoxyr | . E1.2399 7"aw eMcj) 6-mathyt fmgt. aj [1,2

24 41 “aZ%'_@% n 1.008 | 1014 | [mn analogous to

438.1 ex. 2

1.33 (met. a}

25 mg 34 mg

1-(3-tert-butyl-5-methoxyphenyl)-2-[6-(1-ethylpropoxy)-3-imino-[1,2,4]triazolo[4,3-
blpyridazin-2-yl]ethanone hydrochloride (176 mg)

Ex. W O JrLoMmsn| [M+H]'
25 ¢ O\::\N JZEH Q :{; v | 1.008 | 1.015 [min] analogous to
NEANT pe1 | 18
200mg | 258 mg 3.18 (met. d)
1-(3-tert-butyl-5-cyclopropylmethoxyphenyl)-2-[ 6-(1-cthylpropoxy)-3-imino-
[1.2.,4]iriazolo{4,3-b]pyridazin-2-yl]ethanone hydrochloride (152 mg)
Ex. w O |roMset| [M+H]'
26 o be §< 1.008 | 1016 | [min] analogous to
m - 466.3 ox. 18
180mg | 265mg | 04 (met. d)




1i 2 y'lletharione hydrochloride GIN 1-[3-tent-butd 5-"3-hydrnxy

propoxy)ph enyly-2-[5 (1-etl yl- + 524.3 EXx.: HH propoxy)-3 imam 7 3

9,10 100 tetra hydro [1 1,2 4ltrlazole[3,4- 9 95 mow alphtnal in

2-+yllethanone (met.la) hydrochloride 1- 3-tert-tutyl-5-(3-rheth0%(-
WOZB?SZ%Z)%& enyl]-2-[d-(2 Ex.: hydroxVethoxy)-3-irntno-0- 47%61{BF2009/600406

methyl-[1,2,4)trlazolo[43- 1.24 H. ' b]¥ndazrn-2-yllethanone (met. a)

hvdrochlarida 2 (- N\dcoe hitaseclfl-2.+m23Ana Ev. " 7 6.di
LILI \w I | \ P\\ l u\Jlll < TToTTAA 7 1y oaTr

ToTToTTaT 3 ToCT T IoUt™d

ii h&l@(l)@rg}mafkdénjﬂclebﬁil}prﬁefhb‘xyfﬁk'iall!/yi})ﬂtgﬁayhdﬁgﬂp?o@i{ﬁmt?ﬁmnﬁ
I'r rosur’ac [ep1] acelc acli
e R A AR o b Th oM S PITRE ] P

_ & 54— 103 ttp 4= metfr 7=Cy+ 3=
Ex ITT1C5?"lholin-1-'yl- @ r r7‘¥‘(. 0) phé?y)e1 hiaQomss €0">[ 1 sijoroaeetic
acid salt-Ww02009/097970 PCT/EP2009/000406 211] EnnuY Name L
in i -[E-([S)-8%-bulrftyy_3-imHPid- 7,8-dim ethyl-[| analogous to

O,\O 480.5 ex. 18

180 mg | 276 mg 1.58 (met. a)

27

1-(3-benzyloxymethyl-5-tert-butylphenylt)-2-[ 6-(1-ethylpropoxy)-3-imino-
[1,2,4]triazolo[4,3-b]pyridazin-2-yliethanone hydrochloride (183 mg)

Ex. W O lLcwmStt| [M+H]

28 | iy 1.008 | 1.018 | [min] analogous to
/ \
M ex. 18

\_Q 516.5

200me | 30mg | 17 (met. a)

1-(3-cyclohexylmethoxy-4,5-dimethoxyphenyl)-2-[6-(1-ethylpropoxy)-3-imino-
{1,2,4]triazolo{4,3-b]pyridazin-2-yl]ethanone hydrochloride (76 mg)

ey o w O lreMsr | MeHY
29 M (V\ 1.008 | 1.019 | [min] analogous to
v\m\)@“@ 512.5 ex. 18
g | 126mg | 150 | (meta) |




EX. : ep, blpyridazin-2-yl]-1-(3-tert-butyl 525.4 104 P, 4-methoxy-5-ma
pholin-4-yl- 1'08 (met. b) O ["'y- ph e | ethanone trifluoroacetic acid salt
GIM 1-(3-te rt-butyl-4-methoxy-5 H, _ a morpholin-4-ylphenyl)-2-(6- 483.3
05 0 " ethaxy-3-irn ino-7-m ethyl- 1. 38 [1,2,4]triazolo[4,3-b]pyridazin-
WOZ?%P%W? -yl)ethanone hydrochloride 1-[3-tert-butyl-5-(2-hy %32{}5?20@9/900406
ethoxy)phenyl]-2-[6-(1-ethyl- 510.3 EX?: propoxy)-3-im Ino-7,8,9,10 06 0 "

~| JVyp" fnfrnh\/rrlrn l"l ’) /Iitrin7nlnr’2 /I 48 /mnf n\ "

dhtlsdbaminyiiethainoe!] b oplcritpyrida R y1)-1-(3-tert-butyl-5-

R B R R et

-I\)U'IU'II\JQJ-',-;

(pentaftuoros uttanyiy IIEI - F~CPHettranone hygrochiornde F1 0
(&diethylamino-3-imno- e'_t‘hyl-@,Z,fL][retamlg)H,S Bxi+H]"
p'aidazin-2-yl)-1 3-methoxy- 1.01495.2 108 HH R F
hangTp (métor) ' k FBHRanohe trifluoroacetioasisbus o
entatluaro- F sulfanyl)phenyl]-2-[6-(1 EX.: Y I F F

8- 538.2 4263 ex. 18

240 mg | 347 mg 1.33 (met. a)

I-(3-chloro-5-methoxyphenyt)-2-[6-(1-ethylpropoxy)-3-imino-[1,2,4]triazolo[ 4,3~
bipyridazin-2-yl]ethanone hydrochloride (169 mg)

Ex. W O |rocwMsn | [MH]
31 hq/@ 1008 | 1.021 | [min] analogous to
7N
LL 4042 ex. 18
250mg | 298 mg 1.28 (met. a)
1-(8-tert-butyl-4-methyl-3.,4-dihydro-2H-benzo[ 1 ,4]oxazin-6-y1)-2-[6-(1-cthyl-
propoxy)-3-imino-[1,2,4]triazolo[4,3-b]pyridazin-2-yl]ethanone trifluoroacetic acid
salt (13 mg)
Ex. W O -
TEA H& LC-MS 1t [M+H]
32 VY © .
/——SO‘&N 1.008 1.022 [111111] ana}ogous to
Y
L& 467.3 oxX. 3
25mg | 37me 1.43 (met. a)




109 F methyl- [ 1,2,4]triazolo[4,3- 1.07 (met. b) r " "'tk N_(
b]pyridazin-2-yllpropan-1-one ~cN trifluoroacetic acid salt OH 1 - [ 3-te
rt-butyl- 5- (3- h yd rox y Ex.: NH O propoxy)phenyl]-2-(6-ethoxy- 442.3 0
P ™" s 3-imino-8-methyl- 1.23 7 [1, 2,4]triazolo[4,3-b]pyridazin

WO2RI/8ethanone hydrochloride W02009/097970 TP 2 086I0bRAG 000405
212 Name LCMS-rt IM+H 1' [min] 28-tert-butyl-5-(3-hydroxy

npnvu\nhlon\ll'l 2 /R chnvu /IRQ ’) Ex- 2 Ilminn-Q Q r*llh\/rlrn 7H-13 2 113

Xy Py Ty Ny T O o OOty e g e iy

vdlfﬁﬁﬁﬂmhﬂﬂm3@mhmeﬁ“m@ﬁﬂ@@bipﬁfbdﬁhﬂ!&)ﬂﬁﬂ)@hmeﬁémmr@n-1 yl-
yﬁé%fgi r!eg"é%lc]egig E’ Oc{)%%?n %—é%é% hry pﬁ_?tri%goﬁ)gf:?hc acid salt (30 mg)

FMino-7,8,9,10-tetrahydro- 1.36°A ~H {12 4]triazgtof{ 3, 4-ajphthatazin

net . 2- ethan ne hyd%ch oridé CI - ILe(3vi8 e buty - ethoxy-5-
Iln\fA\ryp nyI -2-[6-(1 EX.: ,,,, ethyl ProIE)]ony -3-imino-8-1525.3

33 1.020 | 1.003 mt analogous to

TWT T Q 'cs

Ex.

:;

508.3 ex. 5

2Wmg | 42mg 1.37 (met. a)

Analogously to the above methods, the W1 and O1 base structures were used to prepare and

characterize the following examples:



H 53 113 !~ HH methyl-[1,2,4]triazolo[4,3-b] pyridazin-2-yl)ethanone

(met. a) hydrochloride FH 2-(6,7-diethoxy-3-imino [1,

2 4]triazolo[4,3-b]pyridazin- 5532 Ex.. F FF 2-yl)-1-[3-morpholin-4-yl-5
114 entafluorosulfan I hen 1 0.91 (met. RoN" _tp Y)p y'l b) ethanone

WO2vt4tic acid salt F F 1-(3-tert-butyl-4-metho)cy-5- md fphdifRay 000406

ph enyl)-2- (6,7 Ex.: dlethoxy 3-iminm513.4 115 H [1 ,2,4]triaz olo [4,3-

b} rid \etPianonetrifluoro roar-etic acid. salt
C,IH 2-[6- ( 1-ethylpropoxy')-3-im |r ’?{ 8-methyl-[1,2,4]triazOlO[#3-rt M+
1E1x.5 : ~] NH o,, ,=( b]pyrinolin- 2-yi]-1-[3- 565.3 N M C~~! [min]
morpholin4-yi4b-(pentafluoro- 1 ggwggrt_@u@ygqﬂg{m nyljgthanone
rydrochlorl e, 3=tent-butyl %&%:HM?HQ?( nieth,0>yr4- methoxy
Ex - ghenyll L%th 3-Raine-6- SOD B hien LIy o )- 3 LL7NH 4953
paamethy[1 23tria7 @‘ (Mefi1a) 4trizzolo[d 3-bjpyridazin: 13 (met. a)
TFA I [ 2-yllethanone triflucroacetic :
™~ acid salt
[o2is}
2-[8—(1-¢thyﬁpropoxy)-3-iminu-
Ex. [1 42,4]?[8;!]18{4 S-blpyridazind 4123
075 " o _ 2-y1}-1-(3-is opropyl-5- 1.36
o.M /{{ methoxyphenyliethanone (met. a)
\( T hydrochloride
o oty o
1-03- cys!ohpwlmpthaxgs a-
= ethaxyphenyli-2-[B-(1- 4HE 4
098 | o "WJ?H ethloroposey)-3-imina- 1.66
PR [1,2 4 }riazolo[d 3-blpyridazind (met. 2)
lﬁ 2-yllethanone hydrochlaride
CIH
1-{3-bromc-5-methoxy-
Ex. - phenyl-2-[8-(1-ethyin rop oxy ) 448 1
037 . N O =§ 3-iminc-[1,2 4ltriazoio[ 3- 1.3
k( = w—j\!_; B blpyridazin- 2-yllethanone (met. a)
S oy - lhydrochloride
= 1-[3-{2 3-dimethylbutosy)-3-
, a— methoxyphenyl]-2-[6-(1- 470 .4
E;CE} KK t: j“:}-—\/i/i ethyioropoxy)-3-imina- 152
A (1.2 4ltriazolo[d 3-blpyridazin {met. a)
H Zylethanone hydrochlonde
1-[3-( 3 3-dirmnethybut oy -5-
ey o ethoxyphenyl]- 2-[6-(1 - 484 4
o n " ethylprap oxyl-3-imina- 1.56
0381~y M‘g“(@‘l (.2 Altria zola[4 5-blpyridazind (met. a)
j< 2-yllethanone hydrochloride
= 1-[3-cyclohexyimethoxy-5-
Ex. oo — o methoxypheny)-2-[6-(1- 482 4
040 ki\ti‘l—%ﬂj—Q ethylprop oxy)-3-imina- 155
'*‘ o (1.2 4iriazoiold 3-hlpyridazind {met. a)
ilethanone hydrachiaride




LH" b~ A pyridazin-2-yl)ethanone hydrochloride W02009/097970
PCT/EP2009/000406 213 Name LCMS-rt [ H]+ [min] 1 -[3 -te rt- butyl- 5
- (2- hyd r oxy E x.: eth oxy)-4-m eth oxyp henyl]-2-(6- 458.3 118 ~e 1

ethox

WOz

19 "

-3-imino-8-methyl- 1.19 [1,2,4]triazolo[4,3-b]pyridazin-2- Smet a)

Adhe hydrochloride ON 1-[3-tert-buty1-5-(3-hydroxy- Pfol/EP2063/000406
poxy)- 4 -methoxyphenyl]-2-(6 Ex.: effi@xy-3-imino-8,9-dihydro-7H- 498.2
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DEg /jf \Q{lﬁj \ ’ro [1,2 dltrizzalo[d,3-blpyridazin-2- (et 2)
an |yllethanone hydrochloride




yl)ethanone trifluoroacetic acid salt 1-(3-tert-butyl-4-methoxy-5-
morpholin-4-ylphenyl)-2-(6- 511.4 EX,: ethoxy-3-imino-8-isopropyl- 1.07
(met. 151 [1, 2,4]triazolo[4,3-b]pyridazin-2- b) 0 yl)etharione
trifluoroacetic acid salt 1-[3-tent-butyl-5-(3-hydroxy-2,2- di methylp
WO2R88018/3%4 heth oxy hen 2-6 1-ethyl pro o>e 3- 542.3 1.5 15F GI/EPR§09/000406
imino-8-methyl-[1,2,4]triazolo- (met.2&p [4,3- b]pyri dazi n-2-ylletha none
hydrochloride CIH 1-[3-tert-h utyl-5-(3-hydroxy-2 2-
dimethylpropoxyr)phenyl]-2-[6-(1,512,3 Ex.: 153" LOM St (a7
ethylpropoxy)-3-imino-8-methyl- 1.45 H b' [1 2,4]triazolo[4,3- t]p{l"mﬁzirnﬂ-
(met. a) ylleth&norie hydrochloride W02009/097970 PCT/EP2009/OOO406
218 Name LCMS-rt [M H]" [min] “L%5H 7 i'z “ Sil- t ethoxy-5 .
E;:mrrorpholin-4-ylphenyl) -276- 5114 %gw ﬁ£ W eyl rﬁlno-B-jrrb(,-“Bthy-"‘ﬁ@"‘2

I3~

P54 |07 54#‘@“9{ ai h) syl)e rﬁg@ 1 .I 5% face tis'acid|d, ., ,
salt etityl-4-m Lh"@{ a&}ethaﬁme hydrochioride

SR
$-p3-ter-bubyl-5-03-m ethoy-

By | ‘propoxy)phenyly- 2- (6-etroxy-3- 45672
| ‘ ng Hming-B-methd- 1,2 Altrzz olo- 1,54

oot N W _
- \gﬁahﬁ, fg {4 3-n)pyridaz in-2-yl)ethanone (met. &)

hytiroc s

;;‘.&wﬁ»m 1[3-pthoky-S-[pentafiuon-
suifamgdishemgl-2-18-1 1-altyl-
OropOxXy)-3-im na-8-m ety 147 5242
{1241z alol4 3-blpyridazin. - (et &)
Zyllethanone biuaroacetic
acid salt

B¥.
ey

4 M-diethyl- B-ethoxy-3-imino-2-
{2 [Femethomye- 5. pentafiuarg.
tsulfanylmheny-Z-oxoethiyl)-2 3 198 .
dibvdro-lt 2 diirlaz olois 3- ’ (meL a)
bipridezine-Gecarboxamice
frifluoroacetic acid salt

Ex.c
B8z

12-(3-Irm ino-8-m ethyl-B-
ryrrolidine 1oy [1,2 d)triez oho-
4 A-nipyridazin- 2 1-1% 4931

; o 1.27 "
imrethoy-0-{ peniafiuors- {mei &)
wulfaryiphemndisthanons
‘rifluoroscetic scid salt

By’
(g4

LA terkoutyl-d-m ethory8-
imorpholin-g-ylphenyl)-2-(3-
imino-8-methy--pyrrolidin-1-y | | 5083
1.2 sz ool 3-pipyridazine. ' {mel. a)
Zyliethanons wflugroacetic
il sal

-} 3-tert-bubyl-5-(2-hydromey-
By \T:;; rEthoryphenyll-2-(8-ethoy. 3. 4283
e g F‘{}:H = amino-S-methyl{1 2 dltriazolo- 16

— B = T e )
K_j MV\(E\Q\@WM M A-bpidazin-2-ylethanone {met 3)
T’L“" dnalroc e




morpholin-4-ylphenyl)-2-[7- 551.4 155 cyclopropyl-6-(1-ethyl propoxxy)-
1.12 (met. .- 6 3-imino-[1 ,2,4]triazo10[4,3- b) b]pyridazin-2-yllethanona
hydrochloride 1-(3-te rt-b utyl-4-moth ox3+-5 Y,

m

WO2{9409

orgholln -4-ylphenyl)-2-[6-(1- 5534 Ex.:J ethyl propoxy)-3-imino-7 156
?1 2,4]triazolo[4,3- 1 .19 (met. b) b]pyridazin-2-yK&tiaFibAR09/000406

trifluoroacetic acid salt F 1-(3-tert-buthyl-4-methoxY-5- morp ho lin-4-ylp

henyh-2-[7-athyl Ex.

ey
m%
trifl

 6-(1-ethuvinrcnoxw\-3-imino-8- 5653. 41
—o-=EHHPIEPOXY)-o=HNIN0=-6-ovao4—

thyl-[1 2,4]triazolo[4,3- 1.14 (megR]pyridazin-2-yllethanot

uoroacetic_acid salt 1-(2-tert-butyl-4-metho)cy-5- tt

LHC 1y
B S-rt
imin]

0.
a4

RN

m

1!:
gy AC
joet
(met
hy

orpholin-4-ylphenyl)-2-(B- 5114"1%—'&&?&@8&'
u [1,2,4]triazolo[4,3-h]pyridazin2e L. :
id osalt GIN,1;[3-te

h 2
Jh%mu [1,2,4]th

drochlorl e aN 1 -[3-tert-b u

utyi- 54@%@%
6-(1- 494N ﬁjwim@p axy) -3¢
Bihpiatdazini2ib)iotsyllethanone
y -SRIy

zolo[4

3 -7-rneth

imirdt 1

yI-
etic
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Ex.
495

i

t

_ ol
: %/‘jﬁ\f‘% e W
g & U,y

N

m“&“——-ﬂ H

1-f3-tart-tu Tyl 5-{ 2- Fayclroey-
Biordy) phe rl)- 2-[3-nino- 8-

[ 2-rrEthoesy - Tomatharnethyi-
By E*mﬁth‘fr

[§.2 80 sz odofd 3-biwnidazin-
Zyllethanone hydrochioride

5022

(rriet. @y

Br.

oay |

i

1-{3-tert-u - 8- {H~ﬁyﬁr
[ropoxy) ph eyl 2] Sdiminoe b
[ Fensthoy- tmethoomethyi
eihoxy-B-methy-
[1.2 &frsz olofd 3-hinvridazin-
2yijetanone ydrochiorce

1.2

G163

Crrst, w)

Ex.:
(ilE

T3ttt byl 5 ety tiranye
oy ph el 2-05-(T-athyl-
ey - 3- ning- 78,9, 10~
tetratydro-f 1,2 Slriazoio]3 4-
alghtralarire2viethanone
tryddroctioride

5.08

o
e
By

fmet. b}

By,

T

o

1-E3-tet-ta - 50 B-rristhangy-
raptey st eyl 2-18- 03
Frgeir Cony B oy 3 B ring- B
mathyl[1.2 dirizzciold, 3
bigyrigdazin. Z-ylethenons
hydrochiorice

124

4727

X

{rrast, &)

Ex.
mna

Dlayretazin- 2-9-1-[3-methosy-
S-{pentafiuorasulfaryphe ndl-
frEucrasceE e acid salt

2-I5-{{R)-5E C- Uty 3-4ming- |
7 5-dimettn-{1 2 Alriazalols, 3

1.08

5102
(met. &)

i~

103

Ex. |

T 8-tiniethnd-i1 2 2)irlazalold | 3-
Diwrigazin- 22901 3-tert-butyl
d-rrigthings Srmpholin-d-yi
phamdiethanans

2R s o-Duloy - 3-imino-

_ts@?iiu rogpetis aci salt

5254




ethoxy) p heriyl]-2-(6-ethoxy-8- 442.3 EXx, ethyl-3-imino-[1
,2,4]triazolo[4,3- 0.95 (met. ~" b]pyridazin-2-yl)ethanone b) hydrochloride
W02009/097970 PCT/EP2009/000406 219 Name LCMS-rt tvl-H]" [min]

WO26085097

aN @6 1-ethylpropoxy)-3-irnino-8 methyl-[1 ,2,4]tri azolo[4,3 EX., WN 0O -
ridazin-2-yl]-1-[3-(2-hydro)oy- 0_99 161 x, X, ~/ PCT/EP2005/000406

ethoxy) -S- (perrtaﬂuorosulfanyl) (melib) phenyllethanone trifluoroaceti%

-(6-etho XY= 3-imina-7 8 dim mh\/l [1 2, 1tr|n7n|n[ 3=
51 .2 162 0 b]pyridazin-2- |JI) -1-[4 droky- 1.23 L’"“M_S it - HE
ethoxy)-5-(pentafluorosulfanyl)- (met. a) phenyllethanone h‘ drdéRloride |
-[3tte rt-butyl-5- (28hyd roxy- etfiioxy ¥Q -2- h ry-7,91 456.3 Ex..
dim eth3-[(E)-rfiéthyl iming 0.97 1 }dm n
=2,4triazolo[4,3- b]pyrldazm -2-.h) ,5% Q feYe 3@ CF | -[3-tE 535 4
1 hutyl-5- (2 hychoxy thoxy) alh;a M@nejm)gynﬂ-%w 3164 |imet n)
meth =3- ~°0.94 (Fﬂﬁr‘ry [t2z4ltriazolo[4,3-b]pyridazin{2- b)
-gW yI}eth none hydrocl'\]_oc/fde triftuoroacetic acid salt
1-(3tert-nutyl-4-methoxy-5-
By o M orpholin-4-yl pheryli-2-(6- . 4553
105 ot N ot ethowy-3-Im ino-7-m ethyl- 1.38
— P [1,2 altrigz olold S3-blpyridazin- (met. a)
@ - 2-yhethanone hydrochioride
o - [HEr-hub-5-{ hydroxy-
ethoy i phermyll-2-16-{ 1-ethyl- c103
Ex. - propoxy-3-imino-7.8.9,10- e i
108 Ao tetrahydro-[1,2 4 triaz clo[3 4- -
“"j\ oH (met. a)
/) et L alprthalar in-2-vljethanone "
hydrochlorice
" P hirs
T T et 2-[6-((5 )5 B -HUtiy - 3-im Ino-
4 L 7 B-dim ethyi-[1.2 4ltriazoloj4, 34
; I . 2
E}u? ?%iiF blywidazin. 2yl 1-[3-methoxy-l 108 (21@?';)
o S-(pentafluorosuifanyhoheny}- '
F;'P;"'““@“ ethanone hycrochioride
1 2-(E-diethylarm ing-3-iminn--
rﬁ/kc'“ methyl-[1,2 4)triazalof4,5-
Ex . blpyridazin-2-yi- 1-(F-methaxy] g, | 4952
108 M RS S-(pentafluarosuifarnylipheny]- ‘ (met b
L M —et . N okl o
= N T =< ¢ (Ethancne trifluoroacetic acid
[ S o
,f>r_j\ 1-[3-ethoxy-5-(pentafiuoro-
T sulfanylipherndl-2-[6-(1-
By ¢ . Ethpropoxy)-2-imino-B- 107 382
103 I . H::‘%‘;‘“'F methyl-[ 1,2 dltrazolold - ' (meat. )
i o \“\’”;_"« blpyridaz in-2-propan- 1-one
IR .~ |wifluoroacetic acid salt
Tef S tert-huhy- 5-( 3 hvdroxy-
oy j: . j_}; proporyyphernyl]-2-(8-ethoxy- 442 3
P I D = 3-imino-8-m ethyl- 1.23
T:TJW \Q\_%—x (1.2 Altiaz alold, S bpyridaz in- (met. &)
on | 2-yliethanane hydrochloride




a" 1-[3-tert-butyl-5-(2-hydroxy Ex ethoxy)-4-methoxyphenyl]-2-(8- 472.2
165 ethoxy-3-imino-7,8-dimethyl- 6.93 [1,2,4]triazalo[4,3-b]p+yridaziri-2-
(met. b) yl)etharione hydrochloride CH 1-[ 3-te rt-butyl- 5- (3-hyd roxy
EG6 Q H rr" propoxy)-4-methoxyphenyl]-2-(6- 5003

WO2E89(6%y 97k thyl-3-imino-3-methyl- 1.03 (met.

PCT/EP2009/600406

[1,2,4]triazolo[4,3-b]pyridazin-2- b) ylethanone hydrochloride cin | -[3-te

-

butyl-5-(2-hyd roxy Ex...ethaxy)

henyl]-2-(6-ethoxy-7- 456.3 167 a

ethyl-3-irnino-8-methyl- 0.98 (met, . a.x. [1,2,4]triazolo[4,3-b]pyrid&zint T
b), ylethanone hydrochloride W02009/097970 PCT/EP2009/000406 P20
Name LCN1C-rt'[M+H] [min] 1-[3testrhuivbOrE3 nydreyy prop oxy)-4m
eth oxyph enyl]- 2-[6- 516.3 EX.: o|fitcpmthexyrBnai-lyyeroxy-1rmethyl 162@8 5
exethyl)-3- |m|n -[1 ,2.4]lrfazolo[4,3- (RQGiimets-N@b)bHpyri dagi n:2-ylleth ™
ano-ae hlori Q N |1-[3-tereutykSABUbyeriKip2olo[4 ' (et a)
propox hokyphenyl]-2- {§ HPBIATERLIN-2-vl ethanane ‘
[(E)-cyclopropylimino]-6-ethoxy- 1|64 [RRBE e
1-[3-tert-hutyl-5-( 3-hydrosey-
Ey - = Ao poxy) phenyl]- 2-{B-ath oxy- 482 .2
Hé NN i 3-imine-7,8 .9, 10-tetrahyvd ro- 1.36
. :fh i 3’ o~ | [1,2 dlriaz oo 4-2iphthalazing (et a)
C 2-yhiethanone hydrochloride
" 1-{3-tert-b Utyh-4-rm ethoxy-5-
rorpholin-4-ylphenyl)-2-[6-(1- e
D253
Ex.: T _>‘~— ethylprapoy)-3-imino-g-
113 f:jﬂ z”»NJiN_}“Q‘U\ rethyl-[1,2 4ltrizz olof4,3-h]- 153
N S {rmet. a)
\(1)\ N-'\> myridazin.2-ljethanong
e hydrochloride
1]
;%H 2-(B  7-diethosxy-3-imino-
[1,2 4lriaz olofd 3-Bipyrid azin 553 2
Ex. cEE L |2y [3-momholin-d-yl-5- 0.91 (E;'Q-t
1 _ E: o, —%F {pentafivor osulfanyphenyll- ‘ b\" '
g J_(—;\S“ ethanong trifluoroacetic acid /
<. sl
o 1-(3-tert-bUtyl-4-methoxy-5-
rnarpholin- d-sdohery-2- (8 7-

Ex. N diethoxy-3-mino- 101 513 4
115 WN,JZTH N a4 o |[1.24)riaz olof4, 3-npyridazin- : (rnet. 1)
e = 2-yhethanone trifluorcacetic

Q acid salt
= 2-[6-{1- 2ty loropoxy)- S-imino-
| o 8-rethyl-[ 1.2 d)trizzolof4, 3
Ex. ‘\f e o F—i—‘” Dipyridazin-2-y-1-[3- . 565 3
I ) , , 108 |,
[l ;%N““m’/\q_{ maorpholin-4-y-5-{ pentafiunro- fmel b
= ’ q_> sulfanyliphenyllethanone
(& |hydrochioride
1-[3-tert-buty-5-(2-hydrosy- _
. ethoxyi-4- methaxcy pheny]-2- 500 3
Esx. mmfj% [B-{ 1-ethyl propooy-a-imino-g- 1 38 -
157 N B { L e _on jmithyl[1,2 Altriazolo[4,3-b}- '
/j \Lri:r,,»” I oyridazin-2-lethanone {met. 2)
hydrochioride




169'-4 7,8-di methyl-[ 1, 2,4]triazolo[4,3- b) b]pyridazin-2-yl}ethanone "
hydrochloride OX 1- [3-tent-butyl-5-(3-hyd roxy-
propoxy)-4-methoxyphenyl]-2-(6- 500.3 170 ethoxy-3-imino-8-isopropyl-

1.03 (met. [12,4]triazolo[4,3-b]pyridazin-2- b) yl)ethanone hydrochloride
WOZQOPH0 TP Hhtyl-5-(2-hydroxy- ethoxy) phenyl]-2-(6-ethoxy-3- %@5@5’{@1&}7@09/0004@6
imino-8-isopropyl- 1.00 (met. O- [1 24jtriazolo[4,3-b]pyridazin-2- b)

v ide QN.N,N-diethyl- 2-{2-[3-tert-butyl-5-
(2 -h)l/'drﬁ)),e"th oxy)p henyl]-2|Ex. . HH oxoethyl; 3-imino-8-meth§/1i\2’,%~ﬂ‘a§§%@]+
172 " ~" | di hydro-[1,2,4]triazolo[4,3- 07A (met. b) [rnir]

b]pyridazine-6:carboxamide hydraphiorigle_i2{Bgthoxy-8-ethyl-3-i mi

ng ~7rBFr[l2, iazolo[4,%g],@yrm@m@w%@q@_@p N NNH'F 4555

=1)-1-[3;methex -5-462 (meferhbpentativasutiagyphenyll- b) 1o
et1anon\g?gw : 17 [ Bpentshubdo B @By rexyskx-2 o prop | (met. a)
oxXy)-4-m eth oxyph enyl]-Zﬁ@f

14863kl dAbScetbaxg-8-ethyl-3-imino-
Tp0(met. |, 24]triazolo[ 24y 3-pjpyridazin-2--b)_yljethanonehydrochtoride
X02009/097970 PCT/EP20( 3/3%%%{%@& <(hyron-
profoxy 4-methoxyphenyl]-2-(6-
Ex. " oo, ethioxy-3-imino-8,8-dibydro-7TH- | 4982
19 =~ ‘"‘**"i ey | C¥Clopentald][1,2 43trizzolo [4,3- ' imet. 3)
Oy blpyridazin-2-yliethanone
: hydrochloride

1-[B-tart-butyl-5-{3-hydrowy-

N - propoxyl-d-methoxyphanyl]-2-{6- .

Ex: | s waggj;wm ethoxy-3-imino-7,8,9,10- e | TP

S/LW tetrahydro-[1,2 4ltrizzolo3 4- ' (rmet. &)

alphthalzzin-2-yilethanone
hydrochioride

CiH

1-[3-tert-buty-5- (2. Fngdrongye

= ethoxyiphen]- 2-(6-ethowxy-3- _
Ex.: . imino-8 9-dihyd ro-7H- T
121 | ~° /"\H{,HT o toyclopenta[d)[1,2 4)triazolo[4 3- ' (met. a)

s g binyridazin-2-yliethanons
hwdrochloride
™ 1-[3-tert-butyl-5-(3- ydroxy-

o propoxyFd-methoxyphenyl]-2-[6- _
B W SN (1-ethylprop oy 1-3-iminc-8- 141 5142
12 | Y |meth1,2 dlir azolof4 3- et &

bloyridazin-2-yllethanone
hydrochloride

1-[3-tert-butyl-5 - 2- by dr aooy-
ethoxyl-d-methoxyphenyl]-2-(8- 4982

Ex.: ’ o ethoxy-3-iming-7.8,8,10-
n,_n. . 1.27
1230 f" “’{Nﬁfgi‘wm tetrahydro-[1,2 dltriazolo[2 4-2)- (met, a}
=1.]

phihalazin-2-yliethanone

hydrochlod de

1-[E-tert-butyl-5-2-hydroxy-

) ethoxy)-d-methoypheny}-2-{8-

) N ethoxy-3-imino-3 9-dihydro-7H-

124 |~ u:«"\u»éu | o loyciopentald][1,24ltriazolo[4 3-
- bipyridazin-2-yljethanone

Frycdrochion de

e
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[[Jame LCMS-rt [M+H]" [min] a" 1-[2-te rt-butyl-6-(2-meth oxy E,
etho>y)pyridin-4-yl]-2-(6-ethoxy-3- 472.2 175 0 imino-7,8-dimethyl- 0.83
[12,4]triazolo[4,3-b]pyridazin-2- (met. b) yl)ethanone hydrochloride CI" 1
-[3-te rt-b utyl-5-(4-hydroxy E butoxy)phenyl]-2-(6-ethoxy-3- 470.2 "

WOZPHHB7 B Rim ethyl- 0.82 176 [1 2,4 triazolo 4,3-b (met. b) yBEREHGHWS/000406

hydrochloride a" 1 -[3-te rt-butyl-5-(4-hydroxy-

butoxy)-4-rnethax=phenyl]-2-(6- 500.3 Ex.: ethoxy-3-imino-7,8-dimethyl-
0,86 178 [12,4]triazo|o[4,3-b]Rp% zin-2- (met. b) yl)ethapighés-rt e
hydroghloride ClI 1-[3-te rt-butyl-5-(2-hydrory- ethoxy)phehyl]=2~]3- fEiE
482.3 |Ex.: cyclGpropylimino]- ﬁ_g@xm@ﬁjcz@@m@hyl [11,
2/d]triazolo[4,3- 0.99.4m b) et|rRlpyridazin:2zyiaihanone hydrochloggle;
C%3:[B-tet Q‘%}yﬁl- -hydroxyrins-Gprepeny) 2 mathnxy phenyi]-24(6-
486.3 1180 & Y7+ -infiroH P89 (el jetharane (met. &
hydrochiznde
1[3-tert-butyk5-(2-methosx:1-
< methoxsymethylethosy nhemyl-2- s26.2
Ex. r ((5*’ 1w [B-(1-ethylorop sy 3-iminc-8- 1 46 B
128 ’)ﬁﬁl}f " methy[1 2 4 Triazolol4 3-b} A P
pyridaan2-ylethanone
ttdrochlonde
- 1 [3-tert-butyh5-(2-methaxy-1-
Ey rrethosrrethyiethoe)ps hemd-2- 486.2
R R ,{; [B%thmgy&J rninu—B-me_tth_ 1.3
Uerw 1.2 4riamlod, 3-hjpyrida tin-2- (met. a)
ylizthanone hydrochlorice
1-[3-tert-buiyh-B-(2-hrydrpmy-
Eu ethosy) pheny}2-(B-ethosy-3- 465 2
172 iming-7 8 8 10-tetabydro- 1.3
%}A 11,2 4ltria z0i0[3 4-alp Hthalazin.2- (met. )
yliethanone hydrochioride
HJ 1{3-ethomy-5-(pentafiuor-
54 sulfardiphersd} 2-B-41-
Ex. “N’j{ L<_< etrrdproposy-3-iming-7 8- - 52_@5
129 IFL dirmethyL[12 4 Jriazolo[ 3- ‘ (b :
blyridazin-2wlethanong )
trifivoroacetic acid salt
,?L 2-{B-(1-ethpropose)-3-ming-
T 7 B-dimethd-[1,2 A)triazioid 2- 565 3
Ex. s ,_:.,;4 bimyridazin-2-yl- 1-[8-rmompholin 105 {n‘ét
130 W Ni{j—{:% d4-d-b-(pertaiuorosufard)- ' t!)‘.
I})*w" sl hemyllethanone tifluoroacetic
{—u acid salt
1 ({Itert-hutyk4-rmetho-5-
, . Y morpholined-y phemd)}2-(6- 52504
e AL, et Boiet Samine- 108 | (met
%ﬁf Y [1.2 2]riamolc[4 3-blpyridazin-2- b
yliethanone hydrochloride
o 1 3-terthutyhd-methoxy-5-
morpholined-yipherd ) 2-46- 5114
Ex.: iﬁ;/\g&“ ethoxy-7 8-dirmethy-3-[E)- |
1320 Tl - methylimino]-{1,2 4jriazolof4 3- 1.08 {‘ﬂ;t'
blyridazin-24Tethanone )
trifluoroacetic acid sait




S~"1[1 2,41triazolo[4,3-b]pyridazin-2- b) L yl)ethanone hydrochloride pH
1 -[3-te rt-butyl-5-(4-hydroxy b utoxy)-4-methoxyphenyl]-2-(6- 482.2 EX.:
" ethoxyr-3-imino-8-methyl- 0.86 181 T"." {" | e (met. h) [1
"4]triazolo[4,3-b]pyri dazin- 2- yl)ethanone hydrochloride W02009/097970
WO289108185609/000406 222 Name LCPnS-rt [ H[* [min] N-etBHI/EP20609/000406

2-{2-[3-tert-butyl-5-(2- hydroxyethoxy)}shenyl] -2-0X0- 455.2 Ex.: ethyl;

=3-imino-8-methyl-2 3- 074 182" ""J{1" 'Q"

d}wydro [1,2 4]tr|azolo[4 3-bj; (net, b) pyri dazine-6-carboxalhidés-it oane
hydrochloride N.N-dimethyl 2-(2-]3-tert-buty1-5- (2-Ih ydroxyetroxy) ip h

e nyl]-2-o xo®Ex.: ethyl}-3-iming-S=meilyl-2,8:. 844553 183/"-"J{"
dihydro-[1,2,4]tria, olo[4 3 [meiizda)y PIpyi dazipebrgarbexamide :

Exh drOQh' rige Nemr'ethyl- 2-(2[3gitrbpityd 3 42miric-8- I
13hydr ﬁ ypH 0 2| £2pthyib3cimino-8-methy-23- 9.7
184 1 :-.." dihydro-[1,2,4]triagplotAidritnetdhancne A

b]pyrldazme -6-carboxamide; Hyrreehieiide
| ™ T [B-tert-bubyhS-{ Zhydrony-
By . - athoxymethyliphenyil2-{6- Wirk!
134 wwtm_,{n _}d ety ooy e no-SGermsthyl 118 _
T -, 1,2 dlriazclofd, 2-bloyridazin-2- (met. a)
| T iethanone hydrochiorida
1-[3-tert-b uty-5-{4-hydroxy-
- . butoxyphenyll-2-16-{1-ethyl- 4852
195 f—}ﬂ- %,A{P e BT ERORY)- Bt o-B-rnathy i _ 1.4 '
\%/Lw (1,2 dltriazolofd, 3-bipridazin. 2- et a)
yilathanone bydrochloride
Vil 3-ter-bubyl-de s oy 5- _
| /-%Z morphalin-4-yiphenyil-2-(7 8- 5494
136 % Mo dicyciopropyl-B-ethowg-3-mino- 1.1 (met.
“ . 11,2 4lriazolofd  3-bloyridazin-2- b
wiiethanone hydrochioride
HH
F-{3-tert-butybd-rethouwy-5- :
o e e motpholin-d-yi phents 2-(6- 553 4
137 ;:%?K,,J‘Q—“x ethoxy-3-imino-7 8-disopropyk 195 | imet.
' 8 Q 1.2 4)rizzolold B-bipyridazin-2- 3!
mm none hydrochioride
“r’j““ 1(Betertb utyhd-methony:-5-
ncrpholin-d- phemdl-2-[8-athyl- 549 4
By LE’E e (B-UT-ethylproposyl-3-imino- 114 .{me:t
138 o A j}—@——n% 1.2 dltriazolofd 3-blpyridazin-2- ' ' b} a
E/L"“ < yilethanone triffuoroscatic acid
szt
Ao A-{3-tert-butyhd-methoxy-5- _
e rpholin.d-yl phernl) 2-[6- pree
Ex. e _ athioxy-B- ethyb Bmino-[1 2 4l 104 | m ét
1281 -~ &l:&{)—d:“‘ triazolol S-blpyridazin-2- - t;; ‘
‘%’ i oy ;y?}z?thanonatf"iﬂuamaaezic acid )
salt




1-[3-tert-butyl- 5-(3-hydroxy- propoxy)-4-methoxyphenyl]-2-(6- 513.4 Ex.: |
>7 di ethylarrii no-3-imino-7,8- 02 (met. 186 dim ethyl-[1,2 4]triazolo[4,3-
b) b]pyridazin-2-yl)ethanone " hydrochloride OH 1 -[3-tert- butyl- 5-(2-
drox ethoxy)phenyl]-2-(6-diethylamino 469.4 E~7
WOZH{IR6278-dimethyl- 0.98 (met. OH [1,2,4]triazolo[4,3-b]pyrib&ZifEF28§9/006466
yl)ethanone hydrochloride CI" 1 -[3-pa&- butyl- 5-(3- hyd roxy-

p npnyy)_A-mn'rhnyyphpn\J/I] ’)-(R- 498 3 Iee_gyglg,p_r_g_pyh&efhm(\/ 3-imino-
1,00 (met. [1,2,4]triazolo[4,3:b]pyridazin-2- b) yl)ethanone hifc@éﬁdflg&ﬁ?
cm 1-[3-tert-butyl- 5-(2-hydrpxy- ethoxy)phenyl]-2-(8-cyclopropyl+4g4
EJO NH ~;§tﬁgthoxy-3-im Mol 4] tiazolosR96 (ret.
[4,3-b]p+yridéziri-2-yl)ethan e dydeoghloside \W02809/097970
- }PCT/EP2009/000406 223 I‘Jigr@@]@ghﬂ@rﬁﬁ]@ﬁﬁ@mn] I 501 4
: ggl'[ﬁﬁeé-buﬁ %Xy- eAcRIORPYrdraeth £xjphenyl)-R-(8- 472,17 {met.
e hw , ~ 0.8% ka9 (LR Al TnplaksFablpYridazin-2- tmef bty
z > |yiethanone triflusroacetc acid
sait
:3““1’&\"*“ 1-(3-tert-buty-4-mathoxy-5-
" rrorpholin-d-ybhernd)- 2-{6-(1- 505 5
Ex: | - ethyip ropoxy)-3-imino- 7 8- 1 1g m,‘g p‘t
- l\f\ Mwﬁ‘}w@%;x diisopropyt[1,2 dftriazolald 3-b ) ' b i’ "
\‘%’ ey paridazin-Z-yilethanane "
s triflucreacetic acid sak :
i 1.3 ten-butd-d.methoxy-5-
morpholin-d-yioheny- 2.7 8- 567 4
Ex. disthwl-B-11-ethvipropoxyk3- 145 'm @.t
142 imino-[1,2 Altazolold 3-bl . - 'm ’
ptidarin-2-vilethanone o
trifluarsacetic acld sal
L. {? 1-13-tert-butyl-d-methory-5-
Bty d morphodin-d-yipheml)- 2.7 ety -
Ex »J;)% g Eim-{wc-@tby([:}mmwj 3 i nio- 111 ?Eﬁ%f
143 . 1., [1.2 4 razolel Jbipyridazin2- " ;t;}. '
;;r«ﬁm ~dL Qﬁ yiisthanone triflucroacetic acid
' salt
;T’f"ﬁ”’“ 3»»{3~t@mbiﬁt‘;ﬂ«»ﬁwm%ﬁhﬁ?ﬁfﬁfﬁx
motpholin-d-yiphenyl;-2-(8- 4973
RN N ethomy-7 -ethyh-3-imino- 104 {mét
144 *“W;E;L [12 4ltriarolold, 3-blpyridazin2- ‘ | g ‘
. 1 Yy yijethanons i fluﬁraﬁcez icachd
N
sl
B 1-[A-ten-butyl-5-{ 3-hydrowy-
£y | e garmmﬁgm@th?gﬁ phenyll-2-48. AEE 2
145 | etk e 3 ethooty-3-imino-8-methyl- 119 |
t:)m [1.2 4 riszoiold, S-blpyridazin2- {met, &}
o vivethanone hydrochionde -
oo 11-(2-tert-buty-4-metnosy-5-
rrorpholin-d-i phemd)-2-[8- 551 4
Ex y _ cyclopropytB-(1-ethyl propony)- 111 ‘ e ét
B | L‘:f oy " 2\ -hmine-{, 2 Altriazolold, 3 “ Ib‘r ‘
\E:lfw Py Hoyridazin-2yllsthanone g
s = tflpareacetic acid sak




yf)ethanone hydrochloride 1-[3-tert-butyl-5-(3-hydroxy- '
propoxy)4-methyxyphenyl]-2-(5 488,2 ethoxy-3-imino-7 8-dirneth)A- 0.95
191 e "< e [1,2,4]tna?alo[4 -b]pyridazin-2_ (met, N yl)ethanorte
_ gédrochlorde 1-[3-tert-butyl 5-(2-hydroxy- ethoxy)-4-rn ethox%( hen%/’]i-z- 6-
WO2BQHIR8 8P ropylmethoxy-3;mino-8, N,N off 0.89 502 192 di &&F@? 009/600406
7H-cyclopenta[d] (met b (,2,4]tn zold T4 3-b]pynd in-2 y)ethanone

hvdrochloride—1 13 tent butvl.5.2. hvdroxy eth ox\)-4-rn.eth
nyarochionge—l{o-tenRtputy LAY EHEOXY-STN-OXV.)

oxypher”yl]-2-(6 Ex cycloprapyjmethoxy-3 mino- 8- 484.2 1/ BEMariethyl. .
1.2.4 tdazolo 4,3b 0.02 pyridazin-2-yi)ethanone hydrochlorjdelildethy-
;s_{2-)3-tert-b:y;§d;§-(2- hydroxfireexy)phenylh2=0x0:,460,2 1P ethy o-
8olot3- 1 8.78 TQ4 | "N dih diotee - 2pfltnayatdE3b1 (ruet, 6) -
Epyriqre;i{re-&carboxar de hyghbghlorige«-3-Msmethyl . 503‘:‘
19D [3ert-b vdroyathuralpheryitizzoloBsRo k. th3d 3°0.7i ‘i"ge -
HN eth@y 5 (i etiyeR-Wyetodbn 4)tri zal(net, rs) )
pyledazirie-6-carfo oxami detrifiuorcacetic acid salt
>[/'% 1-(B-tert-buby-4-rmethoxy-5-
morpholin-d-yiphemd)-2-16-(1- 555 4
Ex. - N ethylproposy)-7 B-dimethyl-2- 112 {é‘ne.t
148 Lg Y ,\»L\g[* [(Emethylimino]-[1,2 4itrizzoio- ' .
_{:{;! . [4 3-blpyridazin-2-y[lethanone )
Iy trifluoroacetic acid salt
F[,JL“ 1-(3-tert-buty-d-methoxy-5-
morgholin-d-yiphenyl)-2-(6- 554 4
Ex. ~ - diethylamino-3-imino-7 8- 108 {mét
143 mm A |dimethyi-[1 2 4ltriazolod 3-b- | oy
W el S pyridazin-Z-yllethanone )
o trifluorcacetic acid salt
- L, 1-(3—tert-.b utyl-d-rmethosy-5-
morgholin-d-yl pheny-2-(5- 5093
Ex%. - cyclopropyl-8-ethoxy-3-imino- 1 05 {me.t
B0 | e AR B . |[1.2.4]triazolo[4 3-blpyridazin-2- ' '
\%my & yhethanone trifluorcacstic acid b
salt
b 1-(3-tert-butyl-4-methoxy-5-
i moroholin-d-yipheny(l-2-(B- "
o . £11.4
Ex. 5 ethoy-3-imino-S-isopropyl- " g7 (et
151 P O - (1.2 4ltriazolo[4 2-blpyridazin-2- ' b '
: - yljethanone trifluoroacetic acid
- salt
“ 1-[B-tert-butyl-5-(3-hydroxe2, 2-
dimethylp roposyl-d-rmethoxy- 423
= - . phenyll-2-[6-(1-athyl propowy)-3- 1e o
152 ﬁ) Mo L o imino-g-methyl-[1,2 dlrizzolo- ' (riet. 3)
S [4,3-blpyridazin-2-ylethanone
hydrochioride
GIH
1-[3-tert-butyl-5-(3-hydroxy-2 2-
Ey - dimethylpropoxg]phenyi}-?—[@-i’i- 5193
153 - JJM ethylpro_poxy}- 3-|mino-§~me_thyi- 1.42 _
/)j I, w12 dltriazolold,3-blpyridazin-2- {met. a)
yllethanone hydrochlorisie




hydrochloride are 1-[3-ert-butyl 5 (1-hydraxy*-1' methylethyl)
phenyi]_2(8-ethru>y 440.3 e 4 N,a NH 3-imina 7,8-dimethyl- 0.98 (met. ti
2.,4ltrim olat4 3b]pyh.da 1n-2- b) ) ) y) ethanone hydrochloride

w0240

W02009/097970 PCT/EP2009/000406 224 Name L [min)rt [M-H' CIH
Pfé%?—ﬁhtyl-S-(S-hydroxy- propoxy)-4-methoxypheny1]-2-(6* FAPZ089/000406

197 " 0 ethoxy-7,8-diethyl- 3-imino21806 (met. [1,2,4]tri azo lo[4,3- b]pyri

d.azin-2-h) vietharrone_ h\
a4~y etnalrone-n

of

drochloride ClH 1-[3-tert-butyl-5-(2-hydroxy

ethoxy)phenyl]-2-(6-ethoxy-7,8:,440.3 Ex.: N diethyl-3-imin f!ﬁ%—(h[mﬂﬂ_;r
198 [12,4]triazoo[4,3-b]pyridazin-2- b) ylethanone hydrochlori(ﬂ@‘ﬁ}f
1-[3-tert-butyl-5%4-hydroxy- |bubxy)e4-myethowtphenyl-2-(6 Ex.: NH A
cyklopropylniéthoxy-3-imino-8xi51i2: 8n-£99 phagpr@ Herethy -[ 511 4
ExL,?,4]triazolo[4,3- 0.87.(met hhdﬁpyrm?wzﬁwk)etﬁmenmh/dr?%tyorid%me't
s I J::}_Cgi [1,2 4triazoiof4 3-blpyrida zin-2- ' .
e’ ] N i L ) . . b.j
\:LTAc«» yhethanone triftugroacetic acid
< salt
o 1-{3-ter-buty-4-methoxy-5 -
momholin-4-+iphenyi-2-[7 -
Ex. LT) .\,J{" cvelopropyl-6-{1 -ethyiarap oxy)- 112 ?fﬂ;?
155 ooy D_Q:?\ 3-imiro-[1 2 4lrizzolod 3- : o) ‘
blpyridazin-2-iethanone '
Q hyrdrachloride
? 1-{3-tert-buty-4-methaxy-5 -
Y marphalin-d-yiphenyl-2-[6-(1- 5534
EX.. ILLWE‘_) = ethylpropoxy)-3-iminc-7 - s
156 T ¢ Y lisopropyl-[1 2 Altrigzoiof4,3- 11s {n;et
Fajw '{\_} blpyridazin-2-yljethanone )
triflucroacetic acid salt
o on 1-(3-te rt-b tyk-4-methoxy-5 -
morphofin-4-lp her)-2-[7 -ethy- 5534
Ex.: . B-(1-ethyinropoxy-a-iming -2« '
167 ﬁ) e if methyk[1 2 4)riazalofd 3- 1141 (met,
-,thﬂN % eivrdaziend b
o e jpwidazin-2-+l]ethanone
{:} triflunroacetic avid salt
D[j‘ 1-(A-ter-hutyld-methosy-5 -
' morphofin-d-lpbhered - 2-{F - 511 4
Ex.: . gthoxeB-gthyld-imino-7-methyl- . 07 gmelt
158 w AF s o 1.2 AMnazoloi 3-blpyrida zin-2- ‘ '
gt NN . e b)
; n yilethanone tinfluorcacetic acid
Q sl
1-[3-tert-b ubtyi-5-(2-hydrooy - _
pthioxy) o hemnyl-2-[B-ethyl-b-{1- 4584 4
e = ethwlproposy-3-iming- 1 .03 {met.
\%:@ Lo |12 lriazolofd 3-blpyridazin-2- b
) yhethanone hydrochioride
cH
t-[3-tert-hutyl-G-{2-heydroy -
£ |~ ethasxy) p hersdl-2-(B-ethoxy-8- 442 3
180 ) .ngf" %, o ethiyk-3-imino-[1 2 4trizzolof 3- ¢ 085 {mat.
by " |hlpyridazin-2-yliethanone b3
\S/L hvdrochioride




1-[3-tert-butyl-5-(2-hydroxy- ethoxy)phenyl]-2-(6- Ex.: NH
cyclopropylmethoxy-3-imino-8- 0.81 454.2 200 N

methyl-[1,2,4]triazolo[4,3 NpH {met. b) b]pyridazin-2-yl)ethanone
rochloride "H | -[3-tert-butyl-5-(2-hydroxy- ethoxy) phe nyl]-2-(6 Ex.: H
BprEpYimethoxy-3-imino-8,9- X 85 480.2 201 ~o N,p |

worlls

vhethanhone hvdrochloride-l
VrethiahohReNyaroGhioHd

T/EP2069/000406
dihydro-7H-eyclopenta[d]- (met. b) }12,4]triazolo[4,3-b]pyridazin-2-

J,[gaterf-hl itvl-5-(2-hvdroxv--ethox\y)-4-m
Hiadah A \= T TRy X7

ethoxyphenyl]-2-(6 49.2 Ex.;\MH,gcyclopropylmethoxy-3-imine-2185-0t87, ., .-
202 Leo , { dimethyl-[1,2.4]triazolo[4,3 r OH (met. b) [Fnin]
b]pyridazin-2syl)ethanone hi chlorld? CIH 1- ’%;:ntert butyl-5-(3-hydroxy-
propoxy)-4-methoxyphenyl]-2-(6- -3rimino-8- 0.86
4982 203 0 N py mefhyl [1,] % 3{9\ CH (met. b) Lp| pyii 2
féqazm 2-ylethanone_ drocﬁ1 ‘r’éi' %@2 5 75 d7d rl%j*iﬁpzommoocmoes
595, IL“@M THT Oy J-o-(pentatiuoro sulfany (ret, by
g phenyi]e‘zhanomﬁ triflucroacetic
Ty (acid salt
2-[G-athowy-2-iming-7 8-
e L\E,,:: dirnethyl-[1,2 Atriazciold 3- £12.2
ps V{gﬂ % ; blpwridazin- 2-0)- 13- 2-hydrose | 1.23
;[: athoxy -5 -{periafivoro sulfanyl)- {met. &
~ Inhemyllethanone hydrochloride
1-[3-tert-bubd-S- {2-hydroxy-
£y . 14 ethoxy phen]-2-{6-athosxy-7 8- 456 3
163 4 W L, |dimethyl- 3-[(E)-methyliminal- 0.97 | (met
T 2 dltriszolo[4  B-blpyridazin- 2- o)
= yllethano ne hydrochioride
1-[3-ter-bubd-5-( 2-hydroxy-
Ey ) f ethowy’ phemyl| 2-{6-athoxy- 8- 442 5
o . | . |methyl-3- [(Elmethydimino]- 0.94 (met.
o . “—"’iﬁ'i‘/\f(’ " 1.2 dliriazolo[d 2-blpyridazin-2- b}
— = yilethznone hydrochloride
_ 1-latert-bubyl 5 2-hydrosy-
Ey - ethoxy -4 -methoxy phe nyll-2-(6- A72 3
185 | o Jmﬁu\ ethoxy-3-imino- 7 8-dimethy- 0.83
l{”uﬂ B ST D Altriazoiold 3-biridazin-2- (met. b)
) ylietharno ne hydrochioride
tH
1-[3-tert-bubyl- S (3-hyd roxy-
cy - %\f’ propoxy)-4-rmethoxy phenyl]- 2-{6- 5003
165 | Sy A‘u j_f"” o ethone7- ethyl-3-imino -8-methyl- 1.03 [met
i 1,2 4ltriazole[d 3-bipyridazin-2- b}
FW/LM H yiiethanone hydrochloride
H
5]
1-[S-te ri-bubyd-Be { 2-bred romey-
Ex - ethow}phfﬁrﬁyi}»2»[843%0:@—?- 456 3
157 S, gﬂj@ ethyl-3-imino-5-methyl- 0.98 (et
_f: 'f:‘ﬁ L Ve (1.2 Atrizzolo[d 3-blpyricazin-2- by
i ’ yllethanone hydrochlorside




[min] aH 1-[ 3-t e rt- butyl- 5-(3-h yd r oxy-

propoxy)-4-methoxyphenylt-2-(6- Ex.: cyclopropylmethoxy-3-imino-8,9-

524.3 204 o N,N dihydro-7H-cyclopenta[d]- 0.88 (met. b) [1,

tyl-5-(3-hydroxy-

2.4]triazolo[4,3-b]pyridazin-2 yl)ethanone hydrochloride C!H
wo2g0pi [ Ipy yl) y

propoxy)ph enyl]-2-(6 EX.:

cyclopropylmethoxy-3-imino -8- 0.83286.2 X05a"HJ}{Hr'~ H

methvl-l1 2. 4ltriazolal4 2 /r
Ret-draaHHaZe0 4o

ot h\ h'lh\/rlrln-nn 2 \/I\nfhnnnnn

PCT/EP2009/600406

hydrochloride ~H N-methyl; r%{{%é?’ tert- butyl-5- (2- LCMS-rt (M+HT
hydroxyethoxy)-4-methoxy-| phenyl]-2-oxoethyl}-3-[(E)- 513.3|Ex[funt’j
ethylimino]-7:8-dimethyl-2,3~C 5%:@%%} ]Sr@-hyd{exa-
dihydro-[1,2,4]triazolo[4,3- b amide
=, . hydrochloride CH thyI- OL;'Y% etHo xy)-4-rngt &.3
160 OXy-5 &Ex ]-2- -0k j T%mt&?ig% 086 | (met
3-[(E)- I|m|no] -dihy k)
2 4Altriazdip[4,3- b]pyn azi 8%6%9&?@9(3 ﬁy fochioride
- 1.[3-tert-butyl-5-{ 3-hydroxy-
4 ErEo)powlj -4 metlh owp]h%nyl]h? -{3- 596 4
Ex. | eyt -cyclopropylimino]-G-ethowy- '
169 lﬁ*«v }—{_‘_%i\ 7.8 dimethyh[1.2 AJmiazolojd 3 | “E?t
T blpyridazin-2-yitethanone
_\_\a.. hydrochloride
- 1-[3-tert-buty-5- 3-hydroxy-
e - prop oy )-4-methoeyphenyl- 2-(6- 5003
R R N s ethoxy-3-imino-8-isopropyl- 1.03 | {met
A —\_\] [1.2Ariazolol, 2-blpyndazin-2- k)
" Iyliethanone hydrochlonde
- 1-[3-tert-butyl-5-{ 2-hyd roxy-
- etho;fy‘z pheryl}-2-(B-athows- 3- 4563
171 | et A mino-g-1sopropyk 1.00 fret
j:rw" 1,2 41riazolo[d, 3-b]pyridazin-2- o}
ylisthanone hydrochloride
o M M-digthyl- 2-{2-[3-tert-butyl-5.-
~ (E-hydroxge?ht}_:w)phenw]-z- 453 2
Ex. o w oxoethyi-3-imino-8-methyl-2 3- 074
1720 o~y A d L ew |dihydro-[1,2 4]triazolof4,3- ' (met. b)
Ao AT blpyridazine-6-carb oxamide
tydrochloride
2-(B-ethowy-8-ethyl- 3-imino-
Ex: |~ :%;EF [1.2 4ltriazolofd, 3-bloyridazin-2- 487 72
Lo AT ST |- 1 [3-methony-5- 102 | (met.
7 lzrifﬁ—””_ (pentaflucrosutfamNphenyl- b)
sthancne hydrochloride
. 1-[3-tert-buty-5-{ 3-hydroney-
Eve | " o '\f prop oy -d-methoxyshenyd]- 2-(6- 486 .3
174 ° ,_,_g\,,,fiﬁ o ethowy-8-ethyl-3-imino- | 1.00 (met.
\5/%: F e [[1.2 40 razolo[4, 3-blpyridazin.2- s}
yliethanone hydrochioride




W()Zii

CH N-methyl- 2-{2-[3-tert-butyl-5-(2- hyd ro xyetho xy)-4-meth oxy Ex.: o
w phenyl]-2-oxoethyl; 7,8-dimethyl- 0.75 4092 208 1 0 H
3-[(E)-methylimino]-2,3-dihydro- (met. b) [1,

GerBl

cyclopropylmethoay-3-imino-

2 4ltriazolo[4,3-b]pyridazine-6 carboxamide hydrochloride pH
tyl-5-(4-hydroxy- butoxy)p he nyl]-2-(6 482.2 ExPNE/EP2009/000486

-8- M5 209 o N ,1Uq" methyl-[1

’2’411;:*:320!9[4,’2 (met h\ JUUN h'ln\/rirln-/in 2 \Il\nfhnnnnn h\/r’lrnr‘hloride
N02009/097970 PCT/EPZOOQ(%Q[QgOG 226 Name LCPAS-rt M1 I-llrmﬂﬁhﬁq I{M-ﬁ-H]”
1-[3-te rt- butyl-5-(3-hydroxy propo y)-4-methoxyphenyl]-2-(6- {50074
P~~ eth oxy8-ethyl- 3-i min o- 7-m ethyl- 1.02 (met.
1,2,4]triazolo[4,3-b]pyridazint2-[D)reki iy gtharone:ivgiachloride 1 -[3-te
[tbutyk5-(3-hydroys- propox %H@QIWWHGAMM -{6- 568,38 EX. 4722
%;5 ethoxy-7.,8- ;@Ilme ly 3-[(E)-2,22i 0% M8t 23y {trIﬂUOI’OGthyhmmO]j[Q.g
? MmL idazin:2|yleth H@Hg@;ﬁp hlogidg 303t |(met v
t-butytb(2-hysiroxy- ethoxy)ghriyHrne- 1%9 884.3
TH
1-[B-tet-butyl-5-(4-hydrosxy-
Ey - butoxy iphenyt}- 2-(6-ethow:-3- 470.2
176 oy ,{E" imino-7 8-dimethyl- 032
e i““% {,/:p s AN 2 Altriazolold 3-bloyridazin- 2- (met. b)
X yliethanone hydrochioride
atl
1-[3-tert-butyl-5-[d-hydrome
- < butosy l-4-methoxyphenyll-2-(6- 500.3
176 o O ethowy-3-imino-7 8-dimethyl- 0.Be
T AT 2 Ariazolod 3-blpyridazin. 2- (met. b
Dl yljethanone hydrochloride
’ 1-[3-tert-butyl-5-(2-hydroxy-
H’;ﬂ ethoxyiphenyl]-2-{3-[(E}- 487 3
Ex. | e, cyclopropyliminol-G-ethoxy-7 8- 0.9 n{m_e't
179 .:%Jw“““‘ ! dimethyt-[1,2 diriazolo[d 3- ' bf
7= bIpyridazin-2-yiethanone )
v |hydrochioride
T N
1-I2-ter-butyl-5-(3-hydrong-
i propoxy)-d-methosyphe nyll-2-(6- 486 3
180 Mo = ethoxy-7-ethyl-3-iming- 099 | {met.
oA A, Y0 [1.2 dltriazolold 3- bipyridazin- 2- b
e Ve UN yhethanons hydrochioride
ik
1e[3-tert-bulyl-5-{4-hydros-
By butoxy)-d-methoxyphenyi]-2-{8- 483 2
161 - ethox-2-imino-8-methyl- 0.86
Mk /\f\ o2 Alriazolo[4 3-Dlpyri dazin- 2- (met. by
jfi"‘*t ' yiethanone hydrochloride




E,c.: "y dimethyl- 3-[(E)-2,2,2- ( 212 trifluoroethylimino]-[l 2,4]tnazolo b}t.

[4,3-b]pyridazin-2-yl}ethanone hydrochloride 1-[3-ter:-butyl-5-(2-hydroxly-
ethoxy)phenyl]-2-{6-ethoxyi-7,8- 500.4 EX.: -
dimethyl-3-[(E)-2,2,2-trifluoro- . 213 " ethylimino] [1 2,4]triazolo[4,3- 1.02
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yl)ethanone hydrochloride CI" 1-[3-tert-butyl-5-(2-fluoro- EX.:
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Er,.: 230 3-irrino-7,8-dimethyl- 6.99 (met. [1,2,4]triazolo[4,3-b]pyridazin-2-
b) yl)ethanone hydrochloride N" ro- E propoxy)phenyl]-2-(6-etho c'-3-
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Mﬁ%@m@ 90 2 2 31{2\ .24 azolo[4,3-blpyridazin-2- b
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B} o J;}*ﬁ e dimethyl-3-[[E)-2 2 2- 101 ?;48.;
212 ;[: ";‘u‘;. . \‘ trifluorosthviimingi-[1.2 dlidazoley b) '
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T Fyvtiethanone hydrochioride
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. t. Y b]pyridazin-2-yl)ethanone b) hydrochloride C

(2-hydroxy 486.3 Ex.:. "

&%%&8%39/090406

1-[3-tert-butyl-5-(2-hydroxy Ex.. gn-£&Bethoxy)phenyl]-2-(6- ethoxy -3- 4722

PNE\ / nin Q -2 A of it 241 Mot L1V N
N TN \IIIIIIIIUUIOUIUU/\J.L“I' OV \IIICL 4 gu N LI A A B I lth’Ib_
Iriazolo[4,3-b]pyridazin-2-yl)- by gthanone hydrochloride W02009/Q979 7l(R4+HT’
PCT/EP2009/000406 231 aH OH 1- [3-tert- butyl 5- (2 hydroxy-| Ex.:iNH ~
ethoxy)phen§l]-2-(3-imino-6,8{2
dimethoxy-[1,2,4]triazolo- 0.7E %%@9 &ﬁ:\g }{ ) thanone b)
e, . [~ hydrochloride P rmacologl I (l? 5 on method:552 .3
574 nhlbltlon @I diated, plgt H%LO P acological (met.
e_ng'\_gme stibstances took ?ﬁd@ rIjaﬁe e%ﬁgﬁ %g ioninduced by i )
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Ex.: 2 phenyl}-2-oxoethyll-7 S-dimethy-| - =
228 - 3-[(E)-methyliminol-2 3-dihydro- ' (met. b]
! [1.2 Altrazoio[d 2-blpvridazine- 6 '
carboxamids hydrochioride
jald
1-[3-tert-butyl-d-m ethoxy-5-(3-
methoxypropoxy)phenyl]- 2-13- -
Ex. iMino-6-(2-methoxy- 1- 980 .3
249 methoxymethylethoxy)-8-methd- 0.88 b
[1,2 4]triazolo4 3-b)pyricazin-2- (met. &)
vilathanone hydrochloride




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 ml of 3.13% sodium citrate solution. After
centrlfu ation at 150 x g for 20 minutes, the platelet-rich plasm%{gRP%
WO2(09409 §3 Pated off and mixed with 1 | of PGE1 solution (500% 00%/600466
ethanol) / ml of PRP. Incubation at B¥ for 5 minutes was followed by
centrifugation-at-120-x-g-for- 15 minutes to remaove.-the leukocytes. T
leukocyte-free PRP was trangfggrgd in 5 ml portions into 15 h@f‘@rﬁm@@r
and centrifuged at 360 x g fgr 15 minutes in order to pellet theBl&¥elets.
The plasma Was then decanterh offreng e platelet sediment from 5 ml of
PRP was resuspend in 1 mhahisiTynodeis(220-mM NaCl, 2.6 MVMKEI3
%Qg mM NaHC mM NaH2Ro4Z X-HEGHL0 mM HEPES)®85% (met.
BSA, 5.5 {iCose, pH 7. ) drdiagtiostgdowithyTigrote’s-tp a platelet b)
count of 3 x 105 / microliter (¥)etE3matphiis cell $tspension were then

mixedmwl%v‘&%b L. of 10 mM 3:991% SqQlition, and-120 |, thergof were

pipétted. of{the subst
B e tested. Aftercubation ,%?ggox?%%?ﬁ%ﬁ%ﬁg} igr?%ﬁg 20 dark:for ggief

%fﬂnutes 15 L of @ TRAP sol Ntion4jf0: 2000 wereiagddacas agonist| angd
kinetics were recorded at 650, nathihanSpecttaMan340 at 3yC for 20
minotes white-shaking. —Thegreas under thecurves of megativecontrot
(Tyfode's/ DMSO) and positivie icantiel( 15t -of agopisti/BMSO) werd
calgulated and.the encq (Bagdixechan hpd00% value. The

SUDSIANCEE 10" d-wergspipetist-as sbrialdiutionsin duplicate| 5272
H&termination, the AUC 25 WS Jikestisedetdrimingdidmeach su’bstancgem '

ibitiohlioE e KIS InMORGO97694970
)?ﬁﬁﬁ?éﬁ%ﬂw%@@ﬁwﬂ@vas calculated on
nlinaar
regression anaIyS|s accordln g@@&hﬁﬁp@@g}@@@q@@tlon Table 1
shows the resylts. ble 11 &empaund.nbibition.ef platelet Compound
dnhi mhﬁ“@ffﬁ gugan frasyagusegatignaexample IC 502 2
Iiidro M] ekample 1C50 [miclioeMid0:652d18 58H#O.158 16 0.1 2*%”%;6%*-
0.025 77 0.009 85 0.059 900.012R&¥OBBL-hpyridazine-B- )
carboxamide hydrochlaride

ak

N N-dimethyl-2-]2-[3-tert-b uryi-5-

(2-hyd roxyethosa)-4-methomxy-
o | o X fEMzmememan. | e
NOR . | J-rnetilimin -2 3-dihydro- 0.74 | {met.
[1.2 4ltriazalo[4 3-blnvridazine.B b

carboxamide hydrochicride

o 1-[3-ter-hutyl-5-(2-hyd rosey-
ethosxyipheryl]-2-[6-(3-ethyl 498 9
Exs | T ‘7(5\ oxetan-3-yimethoxy)-3-irming -5- o
338 W;» methy-[1 2 4Jriazolofd 3-b] 078 “‘;E{-
pyridazin-2-yilethanone )
hydrobromide
1-[3-tert-hutyl-5-( 2-hydrosxe-
ethoxyiphenyl]-2-[E-iming-8- ,
Ex.: Ty £ 5 methyl-ﬁ-(&—methgflpxetanﬂn 078 %84'2
236 | N g™ methoy)-[1,2 dltriazolefd 3-b1- Ao met
pyridazin-2-yllethanone by

Feeelronromice




108 0.016 PART binding test The synthesized substances were examined
in a PART binding test. This tested whether the 10 substances can inhibit
the binding of a radioactively labeled PART agonist known from the

iterature at the PART receptor (Ho-Sam Ahn, Mol Pharm, 51:350-35
Wozeﬁ@%%%lﬁ human PART receptor was expressed transientlyﬁ#ﬁgﬁ

(%‘%@00406

insect cells. From these cells, after4® hours, a membrane preparation

ne-nroducad ctandard

moth

de alicotad into-1.0-mi
1 UUTCT

T

e HCT-

2

\YAV v v waw |

Iy
oy -St

O
LI RAYAY |

"o te) |~JI CATTUTAT O :IIL' \J, A I\.1 Tt U111Vl T o TTOL, S
MM EDTA; 1 mM EGTA,; 258:gksucrose pH 7.5, and stored %Ffi?ﬁ()gﬁmﬁ
The substances were preincubated with the membrane at rogm [ '
temperature for 15 minutes; then the radioligar)d _
Q%I__A-(para—F-Phe)-Arg-Ch/\ﬁh@ﬁﬁﬂr@U@% BMANI2; approx. 40 |
Ex.. CilfpMol) was added. The emﬁéﬁféﬁﬁraﬁﬁ@qﬁﬁoligand in the testt>® 2
237 buffer (50 M TrssHCI; 10 M MICE S FiM E&MA: 0.1 % BSh 80, (Met
}@go Wasg 20k, wiat of t%{f%@ | &%%?]%ﬂﬁ’zﬁt%r an incubation”’
time of 60 minutes, 25 L of th mixtie were transferred to a 96-well
M P o LITQ. ER i 43 r frltrati s Nt (Ermina Nllnara) ivagdai o
TUTToSCTIeCTIT T O T O TTICruttST muaaauort PIGLC \IIUIII IVIIIIIPUIC), VITICITTIAA
peen pretreated beforehan @]Ie 0 ;f)?é ) 33)]7}/ thyleneimine
solution fer W02009/09797 \g /aﬁg %qo%eﬁogé%‘g 3'5 hours at room
£, - [EMperature-Thefeatter, wi HVAERYFIERY B eh well was washed 485.2
“four, fimes vith @s L of puffen@GypivAsihiGs:aethiVBMaCI20L M| (et
238 EGTA) e plete-wes™then Wﬁ%‘(ﬁy‘ﬂ‘&%{]@?—&h%ﬁﬁ'nt'”ator per well o)
were added, and the plate w aic, nﬁyzed after 6 hours in a Wallac
MicroBeta (from PerkinElmer) I’i?nflf' et YOdRE S e |5
nonspecific binding was deteparipexdinidaeyiessnesidef 100 M SCH79797
(PAR-1 aptagonist; from Td q&;jsetﬁ%mgg@[g,l@?%@pg§@tractgd from al _
measurements. The 100% Vv I%@Ot)J(ser was a conibol without inhibitor. The
Ex - %0 inhiFitionwval a substIC ARRRehae 8F(¥'used o calculate 9272
the Myjth the did of nonliméanydgressieth uhal§siénaiberding asthe | (met.
239 fL_E%r-? et < ﬁg ti 2 1@*Tal3l§(§2)shnglrt§_m@m, : gfaqlajg 2 ?&r;np[ou nd o)
nhibitionjof*bikding Compound fr phibifign j _from o [micro
M] example IC50 [micro M] Exérh%ﬂ & ,%“D%Jﬁé‘ i
carboxamide hydrochloride
Y o~ 1-[3-tert-butyl-5-(2-hydroxy-
9]
Ex: | O, ,/4: ethoxy)phenyl]-2-(3-imino-6,8- . 486.3
240 \[\TJQN’ diisopropoxy-[1,2,4ltriazolo[4,3- ' (met.
YO blpyridazin-2-yl)ethanone b)
CH
; hydrochloride
CiH
Ve 1-[3-tert-butyl-5-(2-hydroxy-
o 4722
Ex.: \O . Q ethoxy)phenyl]-2-(6-ethoxy-3-
241 \Q/‘L N imino-8-isapropoxy-[1,2,4]- 0.86 (met.
T triazolo[4,3-blpyridazin-2-y1)- b)
\!/ ethanone hydrochioride
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14 0.279178 0.126 26 1.1 186 0.119 50 0.631 197 0.149 56 24 199

0.206 76 0.951 207 0.174 84 9.8 215 0.219 89 0.107 221 0.155 101 1.4

222 0.416 117 0.098 230 0.234 127 2.5236 1.4 144 0.827 239 0.113

. 240 0.484 163 0.364 168 0.257 174 0.183 W0200

Wmé’%@%@ogloomoe 234 Claims 1. A compound of the fomgﬁg%gmm%

N_ Q1 R1NON/Q2Q3R4R5N R2R6 () R30 5RgR7 and/or any
s taraalieamarie-ar-tardtaomearice faorme Aaf tha Acomrnaoarin d aftha farada
YICTCTUISUTTICTIC UTTTAUTOTTITCTTC TOUTTTIS UT tU1IT \.:UIII'JUUIIU UT i 1ormmmomaari
and/or mixteres of these forms in any ratio, and/or a physiologically
“ompatible salt of the compourgefiherfiosnplaykirsaere Ql is a hydrogen
_atom, -(CI-C6)—aIky(g._/(_Cf§-C6gEﬁ cl &I\k IYE-Q%B;% .-%:é%l_—CG) ralkyl or | 430.2

2re eééﬁ ar‘?é cl allkyllnare’each 0.76

i- ppiRstistnlteddttasdpdently byi-(C
k13 OIyrERtB LGB p kb 0s b)
%§9mgh%r%lé of the hydrogen atoms in alky| or

m
>

(met.
242

1 — 1 0 )L
T

Pharmacological examples
PARI 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 mi syringes containing 2 ml of 3.13% sodium
ciirate solution. After centrifugation at 150 x g for 20 minutes, the platelet-rich plasma (PRP)
was separated off and mixed with 1 ul of PGE1 solution (500 pg/ml in ethanol) / mi of PRP.
Incubation at RT for 5 minutes was followed by centrifugation at 120 x g for 15 minutes to
remove the leukocytes. The leukocyte-free PRP was transferred in § ml portions into 15 ml
PP tubes and centrifuged at 360 x g for 15 minutes in order to peliet the platelets. The plasma
was then decanted off and the platelet sediment from 5 ml of PRP was resuspended in I mi of
Tyrode’s (120 mM Na(l, 2.6 mM KCl, 12 mM NaHCOs, 0.39 mM NaH,POs x H,0, 10 mM
HEPES, 0.35% BSA, 5.5 mM glucose, pH 7.4) and adjusted with Tyrode’s to a platelet count
of 3 x 10° / microliter (uL). 13 mi of this cell suspension were then mixed with 866 pL of

10 mM CaCl; solution, and 120 pL thereof were pipetted into each well of a 96-well plate
contaming 15 uL of the substance to be tested. After incubation at room temperature in the
dark for 30 minutes, 15 pL of a TRAP solution (70-100 uM) were added as agonist, and
kinetics were recorded at 650 nm in a SpectraMax 340 at 37°C for 20 minutes while shaking.
The areas under the curves of negative control (Tyrode’s/ DMSO) and positive control (15 ul
of agonist /DMSO) were calculated and the difference was fixed as the 100% value. 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
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cycloalkyl may be replaced by fluorine, 15 Q2 and Q3 are the same or

different and are each independently a hydrogen atom,

-(C I-C6)-alkyl or

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

Wm@%g 0

3.%)5] may be replaced by fluorine, R1, R2 and R3 are t
rent and are each independently a hydrogen atom, -(ClI-

ﬁéﬂgzﬁéwoomeé

-(C3-C6)-cycloalkyl, -O-(C1-Cg)-alkyP220 O-(C3-C6)-cycloalkyl,

compax(c%lo ngﬁ;chg:kx 21;]03

o SR A R bl was

calcula@@@@&palk;ﬁmgxﬁ(ﬂidma(ﬁyﬂ] R chalogeto, ©H-1BNMNO2v8BRCHS,

-SO2CF3,

-SF5, -Si[-(C1-C4)-alkyl]3,

-0-(C1-C6)-alkylene-O-(C1-C6)-alkyl, 25
Table O {EOCliE adkylene-(C6-C14)-aryl where aryl is unsubstituted or mono-,
Tabediz O W02009/097970 PCT/EP2009/000406 235 trisubstituted

independently by -O-(C1-C6)-alkyl, -(C1-C4)-alkyl, OH,

-(C1-C6)-alkylene-O-(C1-C6)-alkyl,

Corgeua@bH)-¢

soflkylene-(C
mono-, di-

exa(x{;geC(S) -C

yeloaliyharf 10:(€3-C6)-cycl
Ioalkyl -(C4-C15)-
??%%\%?bstltuted independen

yEladlndroM] -O-(C1-C6)-a

Dakaylpe@aC1-
Iﬁle%hwhere H
tly %y -(C 1-C4)
kpaomp®-(C 3+

Qdybition of platelet
et is uns{ubstltuted or

)-S5 aRyl
G&ﬂ@ﬁigm R\ﬂ] or

=O=(C1-C6
alkylene &

JRatkylene=O=(€C1=C6)=atkyter
and cycloalkyl are each unsu

e=O-(C1=C6)-
pstituted or m

I VVIICIU an\yl,
bno-, di- or

5 trisubstitutetlindependently by -(C1-C

1y-alkyl, -(C3-

Cﬁ)l-ﬁsrcloalkyl OH,

'I-'I-

AP

tri-, tetra-

LNk A 1
16O (C=Cays

0 éﬁyl ID UIIDUL
Or peéntasubstituted independently by 10 ha

ey s (O M1 AN ext-aasla
L=(Co-CIa)aryrwner

PN
§U Ul TTTUTTU=, UI y

ogen,

77-(C1-C4)-4

1Iky109(C3 C6) cycloalkyl, OH,

$0-(C1-C6)-

aﬂ(QBQr

-O-(€3-Ch)-¢
90

mono-, di-,

%’l

(CA-CIEN Hea ha
Ualr\yl, (CHF—CITo Tt

etra- or pentasubstltuteog

ra ot 1oy
rC1I1ICU1S u

independe

75y halogen

108(C1-C4)-2

1IB(\1]16(C3 C6)-cycloalkyl, OH,

“O-(C1-C6)-

alkyl or

rywhaora eame nrall

O (C2_C.
>y

\V\J \l\.}

Y_evelaallenyd Aar A6 n IPO f"
\beluulr\yl, \ 4} LJ \

»-\\ evelaallngd
]UI\JULIII yl’

VI rCTcourTc—oran

of the hydrogen atoms in alkyl, alkylene or cycloalkyl may be replaced by
PAR Ifiierings @xRI and R2 or R2 and R3, 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
The synthesized substances were examined in a PART binding test. This tested whether the

substances can inhibit the binding of a radioactively labeled PART agonist known from the
literature at the PARI receptor (Ho-Sam Ahn, Mol Pharm, 51:350-356, 1997).

The human PARI receptor was expressed transiently in High Five insect cells. From these
cells, after 48 hours, a membrane preparation was produced by standard methods, aliquoted
into 10 mM Tris-HCIL; 0.3 mM EDTA; 1T mM EGTA; 250 mM sucrose pH 7.5, and stored at
-80°C. _

The substances were preincubated with the membrane at room temperature for 15 minutes,
then the radioligand (ALA-(para-F-Phe)-Arg-ChA-homoArg-(3,4-"H-Tyr)}-NHa; approx.

40 Ci/mMol) was added. The end concentration of the radioligand in the test buffer (50 mM
Tris-HCL 10 mM MgCly; 1 mM EGTA; 0.1 % BSA; 2% DMSO) Was 20 nM, that of the
membrane 1 mg/ml. After an incubation time of 60 minutes, 25 pL of the mixture were
transferred to a 96-well 'MultiScréenHTS FB mucrotiter filtration plate (from Millipore),

which had been pretreated beforehand with a 0.75% aqueous polyethyleneimine solution for
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20 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)- cycloalkyl, OH, -O-(C1-C6)-alkyl or

-0-(C3-C6)-cycloalkyl, where some or all of the hydrogen atoms in the 5-
Wongf%gﬁﬁz%%)ered ring formed, and in alkyl or cycloalkyl, may b"é%b%é}&?{ 00406

25 fluorine, RI I and R12 are each iRdépendently a hydrogen atom, -(C

1-C6)-alkyl, -(C3-C6)-cycloalkyl, -(CO-C4)-alkylene-(C6-C14)-aryl wher
5 boul ORI of TS b VR AR ALy By oo o
times +A{GHCH) -alkyb fFFG B4 Malkys- BDEL (CBIANFeYCOAMNIAGEGTA). The plate was

02009/097970.PCT/EP2009/000406 236 -O-(C3-C6)-cycloalkyl,
hen N 18 A R SV st R cpeyed
after drhotedrar oMadintaslibsiitute hiogdepeahddiiityebyl haldgemiHi@lea 4matkad, The

-(C3-C6)-cycloalkyl, OR, -Q-(C1-C6)-alkyl or. 5 -O-(C3-C6)-cycl I
monsp e S S S Bt PPt B,
antagatiylefrernTogclnalkyl Nyl §e2 replacddrydtutrinealoriRhdimaci R12 ThEne 0%

"N(RI )-RI2" and,"N(R1 1)-C(Q)-R12" nts represent.a 5-10to .., .
vl ST B TSRS Gt eI e e LA e tuon
seriestheriN:sei @) t grolpd chfolth cydlicthenines imidas arrantasisnvahidisis according
to thecdp_ng%iar;n% el;% Zuf%rther heteroatoms from the group of N, 0 and S, where

thé-)rlng is Unsubsttuted or mono- or disubstituted independently by

-(C1-C4)-alkyl, -(C3-C6)-cycloalkyl, OR, -O-(Cl- C6)-alkyl or
Table?'{]g:o%x}g:@écx&lx%lkyl’ where some or all of the hydrogen atoms in the 15

- to 8-mem ereé'ring formed, and in alkyl or cycloalkyl, may be replaced

Tableby: fluorine, R4, R5, R6, R7 and R8 are the same or different and are

A T AT A L
frofCO-C4)-alkide pit@MEN(R21)-RR2xaBPRCH3, -SO2CF3,ICs; [micro M]
exé(%p éC4)-aIkerne-C(O)-O-RZl, halogen, -SF5, '
14 (0.279 178 0.126
26 1.1 186 0.119
50 0.631 197 0.149
56 24 199 0.206
76 0.951 207 0.174
84 9.8 215 0.219
89 0.107 221 0.155
101 1.4 222 0.416
117 0.098 230 ' 0.234
127 2.5 236 1.4
144 0.827 239 0.113
i61 0.365 240 0.484
163 0.364
168 0.257
174 0.183
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-(CO-C4)-alkylene-C(0)-R21, -(CO-C4)-alkylene-N(R21)-R22,
-(CO-C4)-alkylene-N(R21)-C(0)-R22, -(C1-C6)-alkylene-O-(CI-C6)-alkyl,
-(CO-C6)-alkylene-O-(C1-C6)-alkylene-0-(C1-C6)-alkyl,

Woztjffé[é_ f)-alkyls, 25 PCT/EP2009/000406

-alkylene-O-(C1-C4)-alkylene-(C3-C6)-cycloalkyl,
-(CO-C6)-alkylene-O-(CO-C6)-alkyléA&-(C6-C14)-aryl where aryl is
unsubstituted or mono-, di- or trisubstituted independently by
-O-(C1-C6)-alkyl, -(C1-C4)-alkyl, OH, -(C3-C6)-cycloalkyl or

Claim$O-(C3-C6)-cycloalkyl, or -(C4-C15)-Het where Het is unsubstituted or

mono-, di- or trisubstituted independently by -O-(CI-C6)-alkyl,
W02009/097970 PCT/EP2009/000406 237 -(C1-C4)-alkyl, OH,
-(B3@F)coyd ohiap orm@E3-C6)-cycloalkyl, where alkyl, allcylene and
cycloalkyl are each unsubstjtuted or mono-, di- or trisubstituted
independently by -(CI-C#J~alkyl, -(C3-C6)-cycloalkyl, OH, -O-(Cl-
C6)-alkyri-(C61C14)-atylyghere ar@4s upsubstituted or mono-, di-, tri-,

/-0- or -O-(CS-CG)-mcIoalkyl,
-(C4-C155 d or r?\%no-, di-, tri-, tetra- or
pentasubstitutedR@dependeﬁily by ) ri;{_f-(c 1-C4)-alkyl, 10
-(C3-C6)-cycloalkyl, OH, -O-(Cl-@é)-alkyl or -O-(C3-C6)-cycloalkyl, or
-Q- -C6)-cvelo . oraall of hydr t n alk
T O O L R e Rl
R6nRer amid tRZsopRTc s bR, togeyhietiwitndier and etiohogitelv5 ovhishible salt
thgytﬁg%&%rﬁla‘ﬁ}%n&qﬂe ft%%xﬁaE‘f, t‘gh%gg]embered ring, where the ring

y

consists only of carbon atoms or 1, 2 or 3 of these atoms are replaced by

nifddden hodyeem stosulflr plomsiinterdCthé dhevislemkpbstitdted or

- i tituted.i d -(C]-C4)-alkyl,
O ST ol s | e atkSr S Bere i encesveloatiagre cach
Wlilﬁﬁb%ﬂ'iﬁ?e_@’éﬁﬂlgflm,edlﬂy&r Qg atams H@x&%ﬁeﬁﬂéﬁtﬁf }5@,@_@@@ @ﬂ@fclf -(C3-

formed, and in alkyl or cycloalkyl, may be replaced by fluorine, R21 an

R22 aeg ek ihdaiperdle )y yilcpben atom, -(C1-C6)-alkyl,
-(C3-C6)-cycloalkyl, -(CO-C4)-alkylene-(C6-C14)-aryl where aryl is
uﬁghggﬁtgt@)dcgpioaikyl, where some or all of the hydrogen atoms in alkyl or

-(Cg-C6)-Cﬁ/-|

4l
d

cycloalkyl may be replaced by fluorine,
Q2 and Q3 are the same or different and are each independently a hydrogen atom,

-(C1-Cg)-alkyl or (C3-Cg)-cycloalkyl, where some or all of the hydrogen atoms in
alkyl or cycloalkyl may be replaced by fluorine,

R1, R2 and R3 are the same or different and are each independently

a hydrogen atom, -(C1-Cg)-alkyl, -(C3-Cg)-cycloalkyl, -O-(Cy-Cg)-alkyl,
-0-(Cy-Cgl-cyeloalkyl, -(Cp-Cyg)-alkylene-C(O)-N(R11}-R12,
-(Cp-Cyg)-alkylene-C(0)-O-R11, (Cp-Cyq)-alkylene-C(O)-R11,
-(Co-Cy)-alkylene-N(R11)-R12, -{Cg-Cy)-alkylene-N(R11)-C({0)-R12, halogen, OH,
-CN, -NO», -S02CHj, -SO»CF3, -SF3, —Si[—(CI-C4)—alkyl_]3,
-(C1-Cg)-alkylene-O-(C-Cg)-alkyl, -O-(Cy-Cgl-alkylene-O-(C1-Cg)-alkyl,

-0-(Cp-Cyg)-alkylene-(Cg-C1 4)-aryl where aryl is unsubstituted or mono-, di- or
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mono-, di- or trisubstituted independently by 25 -O-(C1-C6)-alkyl,
-(C1-C4)-alkyl, OH, -(C3-C6)-cycloalkyl or -O-(C3-C6)-cycloalkyl,
-(CO-C4)-alkylene-(C4-C15)-Het where Het is unsubstituted or mono-, di-,

WOZ{)E@ ébe&t%:i' r pentasubstituted independently by halogen, -(C1

alk
ycloalkyl, OH, -O-(C1-C6)-alkyl or Wo2009/09791%?“}*3?2%9/000406
PCT/EP2009/OOO406 238 -0-(C3-CH)-cycloalkyl, -SO2CH3 or -SO2CF3,

h Il of the [ l, alkyl loalkyl
e BBy HUGHA o BT A WS the "N(R21) K22 and
N@Bgrazgcm RZ@Hf@h gIeNIS IeREMENG oIS I\gﬂ?@rsgmwm@ 8y)-

formed together with the nitrogen atom "N" or the " (O)" group to form

cydliglamiN€s;(igideslonliadtanigywhighdentain up to 2 further
heteroatoms from the group of N, 0 and S, where the ri ? is unsubstituted
<

or*ﬂa%fﬁ&{%rrlargtrr&éﬁm%%rima@ﬁ@ﬁdérmywsr@rf@a% pendently by ~(C1-Cy)-

A S o G Bl & I LR P Bty o
foroed,; anghiniafladoocycloalkyhirmyanbereplaced Bk luatee. kN, alkylene

compound of the formula | as claimed in claim 1, wherein 15 QI, Q2 and
Q@drevieadarharo pafiffarshb et iadeoe ariindépendenlysatkipdrgenendently by

atom, -(Sla8)-alky] e, ?(Qﬁtﬁﬁw(éﬁ@'kw (\@h 2 RS, 0;@% @Egbearyl where

hydrogen atoms in alky of cycloalkyl may be re r aced by fluorine, RI; R2
andvR3 aneuihieisardeomditferelit, and wtmeaclpandaepmtdemﬂymbgdm@ery by

S S R T B

(Q@(@ﬁ)@éw@ngﬂ{g@) -O-RI1, -(CO-C4)-alkylene-C(O)- RI I
-(CO-C4)-alkylene-N(R11)-R12, -(CO-C4)-alkylene-N(R11)-C(O)-R 12,
ha[@geﬁ;@)l—ﬂ cONeR 02} FSOIOSIIMSDRZOKB|0-SEb, USi[{Ch O raikphl®stituted
-(CI-C L%ne -O-(Cl- CG alkyl, -O-(C1-C6)-alkylene-O-(CI-C6)-alkyl,

25“‘8 ‘%}Mgﬂl&%&%e =t 44))&1@7 here aryl is unsubstituted or

mQRQ: d{gj-Q{JCIHéﬁ&?fﬁt@ﬁ?ddE@ﬁQ@%ﬁ'-%ﬂEb{ BY 04& 1 E8)3M¥hiky1, or
-0-(C3-Cg)-cycloalkyl, or
where some or all of the hydrogen atoms in alkyl, alkylene or cycloalkyl may be
replaced by fluorine, or
R1 and R2 or R2 and R3, 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, where the ring is
unsubstituted or mono- or disubstituted independently by -(C1-Cy)-alkyl, -(C3-Cg)-
cycloalkyl, OH,
-0-(C1-Cgl-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 are each independently a hydrogen atom, -(C-Cg)-alkyl,
-(Cx-Cg)-cycloalkyl, -(Co-Cy)-alkylene-(Cq-C1 4)-aryl where aryl is unsubstituted or
mono-, di- or frisubstituted independently by

-0-(C1-Cg)-alkyl, -(C1-Cy)-alkyl, OH, -(C3-Cg)-cycloalkyl or
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W2 g%%gg( 97970 PCT/EP2009/000406 239 alkyl, -(C3-C6)-¢

-(CI-C4)-alkyl, OH, -(C3-C6)-cycloalkyl or -O-(C3-C6)-cycloalkyl,
-O-(C1-C4)-alkylene-(C3-C6)-cycloalkyl, -(C4-C15)-Het, where Het is
unsubstituted or mono-, di- or trisubstituted independently by -(CI-C4)
&cloal%
1-C6)-alkyl or -O-(C3-C6)-cycloalkyl, or -O-(C1 FC1/EP2009/600406
-C6)-alkylene-O-(C 1-C6)-alkylene-@3¢C 1-C6)-alkyl, where alkyl, alkylene

ar:]8 ¥CI§§I yl are atih unsubstituted or mono-, di- or trisubstituted
inc e'geﬁ' T?/yt?yoé%}i-’c4)-alkyl, -(C3-C6)-cycloalkyl, OH, -O-(C1- 5

Carglyl)A&oretAkand where aiykis UBSHRSIHEG AL, dil tri-, tetra-
tetra- or pentasubstltutetlzl independently by halogen, -(C1-C4)-alkyl,

-(@PaBYsvpsivalkyliOehesOe(@ 1SR adtieghor -O-(C3-C6)-cycloalkyl,

-(C4A-CA15)-Het where Het is un tuted.or mono:, di-..tri-, tetra- or
SRR AR R T
-(@3CQ)cyrloalisikPH, -O-(C1-C6)-alkyl or -O-(C3-C6)-cycloalkyl, or
-O-(C3-C6)-cycloalkyl, or where some or all of the hydrogen atoms in

alih dBiyiere B eldimalkyl may be replaced by fluorine, 15 with the

proyiso that at least one R1, R2 or R3 is not a hydrogen atom or R 1 an

TR REPHIS PR Bl IRt A € LR 66y ArBlBMGHEY be
begslec:dfoyrfliwbnéodd-membered ring, where the ring consists only of

c n orl,?2 fthese ajq rer by.nitrogen,

o e B LR g o SO PR GE gppresenta 5
digubstitutiédrvitepe adecitlis Byra(ed tepdiraikyli tH @3-0iGPe20 ayetoaikybr the "N-
OH, -Q-(C1-C6)-alkyl or -O-(C3-C6)-cycloalkyl, where spme or. all of the
e B B DRI T A TAR o) SRR bt
béseptaced bfrdluahinerdp lodnt B h2dfe eaett itdependentiyisstiytrdge mono-
atom,. -(C1-C6)-alkyl, -(C3-C6)-cycloalkyl

O e e T A Tt S S aeSerestonl s i C1-
dicgyiephsitad iodgpendanily LN GanEer Ak dEhbsaoto Rt the
-(C3-C6)-cycloalkyl or -O-(C3-C6)-cycloalkyl, -(CO-C4)-alkylene-(C4-C
15)-Het-witerberiet i g hsubstitend drotlind wo < dilothy tetray be replaced by

fluorine,

R4, RS, R6, R7 and RS are the same or different and are each independently a
hydrogen atom, -(Cy-Cg)-alkyl, -(C3-Cg)-cycloalkyl, OH,

-CN, -NO», -0-(C1-Cg)-alkyl, -0-(C3-Cg)-cycloalkyl,
-(Cp-Cyq)-alkylene-(CO)-N(R21)-R22, -SO»CHj7, -SOCF3,
-(Cp-Cy)-alkylene-C(O)-O-R21, halogen, -SF3,

-(Cp-Cy)-alkylene-C(0)-R21, (Cg-Cyg)-alkylene-N(R21)-R22,
-(Cp-Cy)-alkylene-N(R21)-C(0O)-R22, -(C1-Cg)-alkylene-O-(C-Cg)-alkyl,
-(Co-Cg)-alkylene-O-(C1-Cg)-alkylene-O-(C -Cg)-alkyl, -Sif-(C1-Cyq)-alkyl]3,
-(Cp-Cg)-alkylene-0-(C1-Cy)-alkylene-(C3-Cg)-cycloatkyl,
-(Cy-Cg)-alkylene-O-(Cy-Cgl-alkylene-(Cg-C1 4)-aryl where aryl is unsubstituted or
mono-, di- or trisubstituted independently by -O-(C1-Cg)-alkyl, -{(C1-Cyg)-alkyl, OH,
~(C3-Cg)-cycloalkyl or -O-(C3-Cg)-cycloaikyl, or -(C4-Cy 5)-Het where Het is

unsubstituted or mono-, di- or trisubstituted independently by -O-(C1-Cg)-alkyl,
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or pentasubstituted independently by halogen, W02009/097970
PCT/EP20091000406 240 -(Cl-C4)-alkyl, -(C3-C6)-cycloalkyl, OH,
-O-(CI-C6)-alkyl or -O-(C3-C6)-cycloalkyl -SO2CH3 or -SO2CF3, where

WOZ@@%% | of the hydrogen atoms in alkyl, alkylene or cyclogwfmg&g%mﬁ

by fluorine, or RI I and R12 in the' N(R11)-R12"
"N(RI1)-C(0O)-R12" fragments repre%é?]t a 5- to 8 membered ring which is

forgj r@gﬁf{h?rd\ﬂ trorgﬁrcqO %rri Orm , % é¥ gﬁi r(I)up to form

Ine fml éso con

hetrsRAIONS MRMdReBDRBE My Daneash \A&Eﬁf&ﬁﬂ@téﬂ@r im&sUgstituted
or mono_10 or disubstituted independently by -(CI-C4)-alkyl,

(@%”é% t%&%*lé%fiﬁ??@?li“bd)id CEHARGr 6-acsC By Ayledn I wishE 1-
g rf}” g:gﬂe é‘g’ﬁ 1'5%%5%&b8&&¥8&0&1§%#)%aydpe £ %ﬁ%dﬂr

are the same or erent an are eac

np&pmﬂenﬂyea ﬂﬂylép@g@éham {Gk&6)-alkyl, -(C3-C6)-cycloalkyl, OH,

(O Ao RIS SO, 5ptes

(QQ(@?{)@%E)@ 5183,@& ) -0-R21, halogen, -SF5,
-(Co-C ylene-C(0)-R21, -(C0-C4)-alkylene-N(R2l)-R22,

(QO@)@W&M@%)@@D&R&&&@ﬂ nitGipalkyleme; @G br@e)tadkpktituted
0O-C6)-alkylene-O-(CI-C6)- Ik lene-O-(CI-C6)-alkyl,
Ci@?@&)l%}ﬁéﬁ logep- 6\ dtiyretielo-(C | -c4)-alkylene-(C3

Wh r:éaﬁ/l |g$¥1|nsnl§§lsotﬁgdal§)rd ?? 89 %%?%)a(%étltééf d%1 ﬁéﬁ? ently

byGQEC 5 &)valkyliky(CI-C4)-alkyl, OH, -(C3-C6)-cycloalkyl or
-O-(C3-C6)-cycloalkyl, or -(C4-C15)-Het where Het is 25 unsubstituted or
mBASS BRuEy ¢Fististiindadrerspetiomaty dj vbalkyles)wlkyloatkyl may be

@E&@e@'@'ﬂ%né% C6)-cycloalkyl or -O-(C3-C6)-cycloalkyl, where
alkyl, alkyléne and cycloalkyl are each unsubstituted or mono-, di- or

tn%&b%ﬁié&éd&ﬁé@ééﬁ@éﬁwwwﬂthmm iEsicE)iitibamyE Opms to

-Qofficn 8)- alkactGRataLA) 1BRH Whers anykisiirslbatituiad Qrdmangs dhsists
tri-, tetra- or W02009/097970 PCT/EP2009/000406
only of carbon atoms or 1, 2 or 3 of these atoms are replaced by nitrogen, oxygen or

suifur atoms, where the ring is unsubstituted or mono- or disubstituted independently

by
-(C1-Cyg)-alkyl, -(C3-Cg)-cycloalkyl, OH, -O-(C1-Cg)-alkyl or

-0-(C3-Cg)-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,

R21 and R22 are each independently a hydrogen atom, -(C1-Cg)-alkyl,
-{Cy-Cg)-cycloalkyl, -(Cp-Cyg)-alkylene-(Cg-C14)-aryl where aryl is unsubstituted or
mono-, di- or trisubstituted independently by |

-0-(C1-Cg)-alkyl, -(C1-Cyq)-alkyl, OH, -(C3-Cg)-cycloalkyl or
-0-(Ca-Cg)-cycloalkyl,

-(Cp-Cy)-alkylene-(C4-Cq 5)-Het where Het is unsubstituted or mono-, di-, tri-, tetra-

or pentasubstituted independently by halogen,
-(C1-Cy)-alkyl, -(C3-Cg)-cycloalkyl, OH, -O-(Cy-Cg)-alkyl or
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241 pentasubstituted independently by halogen, -(CI-C4)-alkyl, -(C3
-C6)-cycloalkyl, OH, -O-(C1-C6)-alkyl or -O-(C3-C6)-cycloalkyl, -(C4-C |
5)-Het where Her is unsubstituted or mono-, di-, tri-, tetra- or

e tituted 5 independently by halogen, -(C 1 -C4)-alkyl
Wozgté]é-qéé)%ycloamw, OH, -O-(C1-C6)-alkyl or -O-(C3-C6)-cyg§éql®ﬁ7t§)tﬂg/%04%

-0O-(C3-C6)-cycloalkyl, or where so®&3or all of the hydrogen atoms in

alkyl, alkylene or cycloalkyl may be replaced by fluorine, 10 with the
pfov"itséciﬁf §)"§’ty e[gékg e R4, R5, R6, R7 or R8 is not a hydrogen atom, or
R@@@BSSORES @%6,, R6 and R7 or R7 and R8, together with the ring
atoms to ‘which they are each bonded, form a 5- to 8-membered ring,
whibezetberringr ednsists: lonlyogéication atetkgl prlkyRwor & of theskyatonysbe

are r%%!%?ﬁgad %Hll%reo%n, oxygen or sulfur atoms, where the ring is

futed of moho- or disubstituted independently 15 by
-(BET#)ddRAA, 17 ©3-C8 RAVGIBAIKY A0 MY (R2 (G- CHHAMM Drgments represent a 5-
;S%(g—%{e e 'Hﬁ‘r]lgké(!hi’é’ﬂ & %%%?&8%@!?'3?%%% ﬁ¥dr°ﬁ%‘eﬁt%}§ R, (;ﬁse "N-

- membered ririg formed, and'in afkyl or cycloaﬁl%}, ay be replace
by fluotigeenR2 fanddRAk arsiees mindeperidetatlys avhydrogeniatopto 2 further

*ﬁéi&@i@f@ Ifl‘gl% -é'l% A58 '8}/&{}96"%% QN%&GA:' )Ei’%"gﬂerhe il(r%%%:t%tﬁgé%rﬁ% mono-
where aryl Is unsubstituted or rhono-, di- or frisu stitcted in ependently

by @O @6)dlkylep@iad)y diky( CPI4X@BIC6) Cydlaatkytrlikyl, OH, -O-(Cy-
-O-(C3-C6)-cycloalkyl, -(CO-C4)-alkylene-(C4-C | 5)-Het where Hetis

u @{iﬁ?@r@r {haRos) dCipl g yhsis 6&’188&% LeEdhGiaYdrogen atoms in the

in@'ﬁfb@@ﬂ%%?ydh%%%ﬂne@ﬁ‘&ﬁ@w U#Qgcﬁﬁ 3 M%g'%' ng!ﬂced by
-O-(CI-C6)-alkyl or -O-(C3-C6)-cycloalkyl, -SO2CH3 or -SO2CF3, where
sdhiardieall of the hydrogen atoms in alkyl, alkylene or cycloalkyl may be
W02009/097970 PCT/EP2009/000406 242 replaced by fluorine, or

A compound of the formula [ as claimed in claim 1, wherein
Q1, Q2 and Q3 are the same or different and are each independently a hydrogen atom,

-(C1-Cgl-alkyi or -(C3-Cg)-cycloalkyl, where some or all of the hydrogen atoms in
alkyl or cycloalkyl may be replaced by fluorine,

R1,R2 and R3 are the same or different and are each independently

a hydrogen atom, -(C1-Cg)-alkyl, -(C3-Cg)-cycloaikyl, -O-(C1-Cg)-alkyl,
-0-(C3-Cg)-cycloalkyl, -(Cp-Cy)-alkylene-C{O)}-N(R11)-R12,
-(Cp-Cy)-alkylene-C(0)-O-R11, -(C-Cy)-alkylene-C(O)-R11,
-(Cp-Cy)-alkylene-N(R11)-R12, -(Cp-Cy)-alkylene-N(R 11)-C(0)-R12, halogen, OH,
-CN, -NOj, -S0O2CHj3, -S0CF3, -SF3, -Sif-(C1-Cy)-alkyl]s,
-(C1-Cg)-alkylene-0-(C1-Cg)-alkyl, -O-(C1-Cg)-alkylene-O-(C1-Cg)-alkyl,
-0-(Co-Cy)-alkylene-(Cg-Cy4)-aryl where aryl is unsubstituted or mono-, di- or
trisubstituted independently by -O-(C-Cg)-alkyl,

-(C1-Cyq)-alkyl, OH, -(C3-Cg)-cycloalkyl or ~O-(C3-Cg)-cycloalkyl,
-O-(C1-Cy)-alkylene-(C3-Cg)-cycloalkyl, (C4-Cy5)-Het,

where Het is unsubstituted or mono-, di- or trisubstituted independently by -(C1-Cy)-
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W

Oz%ﬁgﬁ)t?@’?\f\}/here the ring is unsubstituted or mono- or disubstht

R21 and R22 in the "N(R21)-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 to form cyclic amines, imides or

lactams which contain up to 2 further 5 heteroatoms from the rou%of N,
ﬁg@: 2009/000406

independently by -(C 1-C4)-alkyl, -(€8C6)-cycloalkyl, OH, -O-(C 1-
C6)-alkyl or -O-(C3-C6)-cycloalkyl, wh Il of th d

O R 6 16 ARG aTec G T BB A O e B
mayke érﬁpg%;ﬁ%&ef_@(mec%%k &@m@@gdc%f)lm?rmu'a las

claimed inclaim 1 or 2, wherein QI, Q2 and Q3 are the same or different
andchareatiadhdgependeinthye bdljdt ageometoms{Eitutd)satkyinor, di- or

-(C3-C6)-cycloalkyl, wh t d na i yl or
oSBT A B MEGLE ) M- TS 2 v o PR e a1
di j I \ 621 e66)ralkitlea-
o e ol e Tl vl o

-(COtGUhdikytenode @) IRV IRER ge(CO-C4)-alkylene-C(O)-O-RI 1,
- -C4)- C(O)-R {(CO-C4)- -N(RI1)-R12,
B A N R R, PAlb e S oz,
-SO2CkIB: sSif€GAHsA)-aikyl]3, -(C1-C6)-alkylene-O-(C1-C6)-alkyl,

-O-(C1-C6)-alkylene-O-(C1-C6)-alkyl, -0-(CO-C4)-alkylene-(C6-C14)-aryl,
_@(@Qﬁ@g}ﬁﬁgm(ﬁg@@aw@@g}@,ot@m@lg)q-@roﬁetra— or pentasubstituted
-O-(C1-Cp)-alkylene-O-(CI-C6)-alkylene-O-(C1-C6)-alkyl, where alkyl,

alkyie een(a?fr)]néT Xk;géi(%ellﬁﬁe%ré@éé ‘i}hasﬁﬁﬁ?sﬂtuted or mono-, di- or 25

trigghst | il (ELGRkaBYLO(E3-€0)-cyelaalk,
O oy A or (L O Symianty, o Hedle Semeraifof the

hy&rdger afernslimlaikyloalkylene or cycloalkyl may be replaced by
fluorine, with th%]é)roviso that at least one RIl, R2 or R3 is not aﬂ?g{?rogen

atBRFGTSSRPLAY RIS R STaRer RS R tHEY vt HHsiAg AN Whiche
th@g&@@gpﬂ@gﬂd@d, W02009/097970 PCT/EP2009/000406 243 form a
ring selected from the %rou

of .
> 51808 BIREAHYEHG! oS8 & b A3 S)RIH RSB AR llene:
2,R,17 B L rekyRI D034 753 Oparel e 3 th $hp eiffaaZéns 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, where the ring is
unsubstituted or mono- or disubstituted independently by -(C1-Cy)-alkyl, -(C3-Cg)-
cycloalkyl, OH,

-0-(C1-Cgl-alkyl or -O-(Cq-Cg)-cycloalkyl, where some or all of the hydrogen atoms

in the 5- to 8-membered ring, in alkyl or cycloalkyl may be replaced by fluorine,

R11 and R12 are each independently a hydrogen atom, -(C{-Cg)-alkyl,
-(C3-Cg)-cycloalkyl, ~(Cqg-Ca)-alkylene-(Cg-Ca)-aryl where aryl is unsubstituted or
mono-, di- or trisubstituted independently by

-0-(C1-Cgl-alkyl, -(C-Cyg)-alkyl, OH, -(C3-Cg)-cycloalkyl or
-0-(C3~Cg)-cycloalkyl,

-(Cy-Cy)-alkylene-(Cy4-Cq 5)-Het where Het is unsubstituted or mono-, di-, tri-, tetra-

or pentasubstituted independently by halogen,
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cyelopenta[b]naphthalene; 2,3,6,7-tetrahydro-5,8-dioxa-1,2,3a,4-tetraaza-

cyclopenta[b]naphthalene; '

2,3,6,7-tetrahydro-5H-8-oxa-1,2,3a,4,5-pentaaza 5

cyclopenta[b]naphthalene; '
%—%@?rahydro-BH-S-thia—l,2,3a,4,8-pentaaza— PCT/EP2009/000406

cyclopenta[b]naphthalene; 240

e 2 B e peg rapaene:
3I:bgé@gqg%]g?ll@&[;bgyﬂtnazolo[4,3-b]pyr|da2|ne; 2,7,8,9-tetrahydro-3H

cyclopénta ,2,4]tfiazolo[4,3-b]pyridazine and 2,3,6a,9a-tetrahydro 10
[1-3eaxbiafd;Sh1i3,4]triazolo[4,3-b]pyridazine, where the ring is
unsubstituted or mono- or disubstituted independently by -(C1-C4)-alkyl,
-(EBersoRRcRs AT Biphdioecn el rEr otk dces il WagRe

sqgg@a@é@{uyqﬁﬁhgﬂy@ﬁogen atoms in alkyl or cycloalkyl may be replaced
by fluorine, R11 and R12 are each independentl a%}/dro en atom,
I

(@11egi B by RREBRY ARy INEED IS4 PaRy i daeseeis Aspapgent a 5-
-(foQ-tdindlirgtenap(Gilh 101HEbd RO AR ROZGESVheHS SPNE BE "N -

all of the hydrogen atoms in alkyl, alkylene or cycloalkyl may be replaced
by HfddriF B RITENEY RIS IRFHORISCERE Wik foeie) ase 2 further

fragraentseRresenta RIS Mamberedinthsalected:fiomthrdretRono-
of azetidinyl, pyrrolidinyl pi[i)eridin(ﬁl, iperaziny
T,

|, azepinvl, holinyl,
B SRORRTHGA BOFRAIIARDS By LA Rdind SieaibRyFoalkyL, OFL -O-(C-

Piperaging-4. oAl L5)5 16130l [dipig en in
O & P ORI O IR By g v
unswhstiulied enmenephicdibubstiiutad independently by -(C 1-C4)-alkyl,

WA SOl &7 TRy RGBT SIS FAR O BT RRRG 2
reppydesgkbyitbugri(e; -R4) BEiyR6(R 7t RBcatkeyth©same or different and

are each independently a hydrogen atom, -(C1-C6)-alkyl,
(B eoct&lity - Opradyle - (N s oy s)-alkyl,

A R RN 8, et s

-(GOE)alivirne-C(0)-0-R2L halegen a5,

-(CO-C4)-alkylene-C(0)-R21, -(C0-C4)-alkylene-N(R21)-R22,
-(Cg-Cy)-alkylene-C(O)-R21, -(Cy-Cy)-alkvlene-N(R21)-R22,
{Co-Cyq)-alkylene-N(R21)-C(O)-R22, -(Cy-Cg)-alkylene-O-(C1-Cg)-alkyl,
-(Cp-Cg)-alkylene-O-(C; ~C6)_wa1kylene~0~((31 -Cg-alkyl, -Sif-(C1-Cg)-alkyl]s,
~{Cp-Cg)-alkylene-O-(C1-Cyg)-alkylene-(Cy-Cg)-cycloalkyl,
-(Cp-Ceg)-alkylene-O-(Cq-Cg)-alkylene-(Cg-C 1 4)-aryl where aryl is unsubstituted or
mono-, di- or trisubstituted independently by -O.—(C 1-Ce)-alkyl, -(C1-Cy)-alkyl, OH,
«{(C3-Cg)-cycloalkyl or -O-(C3-Cg)-cycloalkyl, or -{C4-Cq5)-Het where Het is
unsubstituted or mono-, di- or trisubstituted independently by -O-(C1-Cg)-alkyl,
-(C1-Cy)-alkyl, OH, «(C3-Cg)-cycloalkyl or -O-(C3-Cg)-cycloalkyl,
where alkyl, alkylene and cycloalkyl are each unsubstituted or mono-, di- or
trisubstituted independently by -(C1-Cy)-alkyl, -(C3-Cg)-cycloalkyl, OH, -O-(C1-

Cg)-alkyl, -(Cg-Cq4)-aryl where aryl is unsubstituted or mono-, di-, tri-, tetra~ or
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-(CO-C4)-alkylene-N(R21)-C(0)-R22, -(C1-C6)-alkylene-O-(C1-C6)-alkyl,
5
-(CO-C6)-allcylene-O-(C1-C6)-alkylene-O-(C1-C6)-alkyl,-Si[-(C1-C4)-alkyl

3, -(CO-Co6)-alkylene-O-(C1-C4)-alkylene-(C3-C6)-cycloalk
Wmh@éf’(& )-alky ( )-alky ( )-cy

I
¥ 8Ikylene-0-(CO-C6)-alkylene-(C6-C14)-aryl or -(C%@"ﬁ@%ﬁ%@?mﬂ““%
where alkyl, alkylene and cycloalkylZ#® each unsubstituted or mono-, di-
or_trisubstituted independently by -(C1-C4)-alkyl, -(C3-C6)-cycloalkyl, OH,
-@%ﬁ‘@%‘é‘ﬁ%@gejﬁﬁi@ﬁ’)}i’é{r f{RBETe aryl is unsubstituted or mono-,

di=(t-Ogtak g -peplagistituiaedindenendenihychy-itagan,
-(C1-C4)-alkyl, -(C3-C6)-cycloalkyl, OH, -O-(C1-C6)-alkyl or
-OQE8 6 cyrdbityl.-(C4-C15)-Het where Her is unsubstituted or

Tg?f%ﬁéﬂ%ﬁt f%g%}éé#gé‘ é}%%&i@ 5{;’%&, Qét?’(lér%g?tg{gl %?%%t?gﬁ g}ra llg)eq{taar}s'ubstituted
-QnieRenayaigalind on, -@-{G3:fkgycloalkyl, or where some or all of

the hydrogen atoms in alkyl, alkylene or’cycloalkyl may be replaced by

fluoFine; @e-witbellel pRINISOHAL 4t dpalitdne R RECRBsRIcetRB is not a
hydrogen atom, or R4 and R5, R5 and R6, R6 and R7 or R7 and RS,
togetHer Wit HE 95 kt8Mms to which they are each bonded, form a 5- to

8- ' 1D of 2, ihydr
B Rty e
berriekediidiesiang, 4-dihydro-2H-benzo[1,4]thiazine and 25

2, St WA Onlk-RERZQ Rt diaz qinR MPGYE 106 i '&(%@g gon ajo. or

unsubstituted or mono- or disubstituted independently by -

-(B3-ze) Rcloatiof FOHR 6oxER 7CB )R kpdR SoqBShare) dy thsaad ajpmes ¢o
samecArRi oL INe Dygroden alems 1 ﬁ!@r?érﬁ%@@é"ﬁf}{};d”%(eﬁetﬁ% RlageDnsists

by fluorine, R21 and R22 are each independently a hydrogen atom,
-(e1lCe) categh nr000)08 79 0P BTYE MPDDDI00GR0E Ay nitrogen, oxygen or

-(GrtBiovsloaliert UCRREHRIYIRNEHESCIANAN disubstituted independently
-(CO-C4)-alkylene-(C4-C15)-Het, -SO2CHS3 or -SO2CF3, where some or

albaf the hydrogen atoms in alkyl, alkylene or cycloalkyl may be replaced

by fuking. a6k Red and Ragdnite MRERAZHaNME1 or
"N({ggol?;g(%)%ng'#g?mgé%?s rep?résen’t a é( 1) o
-0-(C3-Cg)-cycloalkyl, where some or al! of the hydrogen atoms in the 5- 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-Cg)-alkyl,
-(C3-Cg)-cycloalkyl, -(Cp-Cy)-alkylene-(Cg-C14)-aryl where aryl is unsubstituted or
mono-, di- or tristbstituted mdependently by

-0-(C-Cg)-alkyl, -(C1-Cyq)-alkyl, OH, -(C3-Cg)-cycloalkyl or
-0-(C3-Cg)-cycloalkyl,

-(Cp-Cy)-alkylene~-(Cy4-C15)-Het where Het is unsubstituted or mono-, di-, tri-, tetra-
or pentasubstituted independently by halogen,

-(Cy-Cy)-alkyl, -(C3-Cg)-cycloalkyl, OH, -O-(C1-Cg)-aikyl or
-0-(C3-Cg)-cycloalkyl,

-50,CH3 or -SO»CF3,

where some or all of the hydrogen atoms in alkyl, alkylene or cycloalkyl may be
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WO208 E?Bﬂolin-B-onyl, where the ring is 10 unsubstituted or

to 8-membered ring selected from the group of azetidinyl, pyrrolidinyl,
piperidinyl, piperazinyl, azepinyl, morpholinyl, thiomorpholinyl.,
pyrrolidine-2.5-dionyl, piperidine-2,6-dionyl, piperazine-2,6-dionyl,

morpholine-3,5-dionyl, pyrrolidin-2- onyl, piperidin-2-onyl, pi%%azin-z-onyl ,
AERL097/000466

disubstituted independently by -(C1232)-alkyl, -(C3-C6)- cycloalkyl, OH,
-O-(C1-C6)-alkyl or -O-(C3-C6)-cycloalkyl, where some or all of the
hyehGGER BYHEHSRRY or cycloalkyl may be replaced by fluorine. 4. A

cappayackob theiormdie | pR eleimed RRIMS (O WhegiRntSreplen a 5-
and Q3 are the same and are each a hydrogen atom, RI, R2 and R3

(1 SR HEREA i A5 REREN 1RSEER Ha S HYBRSgaH o or the "N-

-(CloP6gralkyto-fIricdyElR) aatkihs; @niGa- GioxeeiRalkiibh contain up to 2 further
(£O-CA)-alkylene-C(0)-NRI-R12, -éCO-C4)-aIkern,e-N(RI )-R12

ARG TR (e ) SR O CTER) NG ToS-(tB8- e 4RSI HEH Ra A pro-
0lo2isWbkEin€8 HadkytenenDy(6i- o) -alkylensi0-(C-Ch)-adkidanhereralkyl-(C -

or alkylene is in each case unsubstituted or mono- or disubstituted by -0-
(Cralarkyr, where-Sarhevskoalkat thdtipdasge naabobthe Aidiogeniipandn the
may . be repl edap ,_flyorine, 25 with (ljze proviso that at least one RI, R2

o B e BB S, P TAR e e R e Bt oY
hytirogea atom or -(C1-C6)-alkyl, or R11 and R12 in the "N(RI 1)-R12"
fragment is a 5- to 8-membered ring selected from the group of azetidinyl,
pyrrolidinyl, piperidinyl, piperazinyl, azepinyl, imidazolyl, morpholinyl,

thi® myenplootinydf dyr folicnie-Ra5-dmmydd pipeading &, 8; ditiaydiB30

piperazine-2,6-dionyl, morpholine-3,5-dionyl, pyrrolidin-2-ony!

DI T A ODE DTS e L0 SO0 gl a hycroge atom,
pip€r aZilg 2ty lcandméiphojici<leny/| WRé;cRER 6 RIY antle R8dargdhetoms in
same or different and are each independently a hydrogen atom,

-(Bey Ao T er-esgyaahd PnaRSgHIS: -SFs,

-(R9;:R4) alkHene:N{R&RA 2 fisrEhGhli alie/lape N2 b R)-R22,

-CE3, 5 -(C0-C6)-alkylene-O-(CI-C6)-alkylene-O-(CI-C6)-alkyl,

(@O kgl G-I kT CaEepebakiL o § Ik

“(CO-£e0)-AMMISPRRAE O ELANUIRDRRBEN ) -N(R 1 1)-R 12,
-(Cp-Cy)-alkylene-C(0)-0O-R11, -(Cy-Cy)-alkylene-C(O)-R11,
-(Cp-Ca)-alkylene-N(R11)-R12, (Cp-Cy)-alkylene-N(R11)-C(0)-R12,
halogen, OH, -CN, -NO», -SO»CHj, -Si[-(C1-Cy)-alkyl]s,
-(C1-Cg)-alkylene-0-(C1-Cg)-alkyl, -O-(C1-Cg)-alkylene-O-(C1-Cg)-alkyl,
-0-(Cp-Cy)-atkylene-(Cg-C14)-aryl, -O-(C1-Cy)-alkylene-(Cy-Cg)-cycloalkyl,
-(C4-C15)-Het or -0-(Cq1-Cg)-alkylene-O-(C1-Cg)-alkylene-O-(C1-Cg)-alkyl,
where alkyl, alkylene and cycloalkyl are each unsubstituted or mono-, di- or
trisubstituted independently by -(C-Cyq)-alkyl, -(C3-Cg)-cycloalkyl, OH, -O-(C;-
Cg)-alkyl or -O-(C3-Cg)-cycloalkyl, or
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 R1, R2 or R3 is not a hydrogen atom or

RI and R2 or R2 and R3, together with the ring atoms to which they are each bonded,
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where alkyl or alkylene is in each case unsubstituted or mono- or
disubstituted by -O-(CI-C6)-alkyl, 10 with the proviso that at least one R4,
R5, R6, R7 or R8 is not a hydrogen atom, or R4 and R5, R5 and R6, R6
or R7 or R7 and R8, together with the ring atoms to which they are each

WOZBEHERATT8rm a five- to eight-membered ring selected from tRE §rE&Z#19/000406

2,3 -dihydrobenzo[ 1,4] dioxin; 3,4-di#gdro-2H-benzo[1,4]oxazine;
1,2,3,4-tetrahydro- quinoxaline; benzo[1,3]dioxale;
3 DI HRs SHEBEHASPRARR AR At 20 4 8 -pegahydro-1.2,3a,4.5,8-hexaaza-

tegkainyste-d i pepzothiide Addiaz e pinenwhers the HRg-iIsunsulsHiwas-er
mono- or disubstituted by -(CI-C4)-alkyl, R21 and R22 are each
incRSIRRILARIRRIBRGEE o SF UGBy Rk odr RZLAATHIS %R the
'f'%@B&F?)eﬁ%]ﬁ@%gm@l@g@pl,r@,sgnt[@é@h%ars_zm@md_ l@eg,zi,ea,%@—?eiﬁ@&%l
rom the group of azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, azepinyl,
infROBRARAPBRIRH A B &%ﬂ%}ﬁﬂwb@rﬁ&r&rﬁ@zlszoﬁaﬁ%pmaaza-
pi@ﬁﬂéﬁ@ﬁ;@@%f@ﬂﬂﬂ%_@%@%mﬁ]@ﬁf@%df;qrﬁ@jmf;@ﬁe%%@lﬁ__‘%%/clopeinta[a]~
pyrrolidin-2-onyl, piperidin-2- onyl, piperazin-2-onyl and morpholin-3-onyl.
2@@%&%%&1 %’ﬁ%‘é—?&rﬂwrgﬁeﬁaﬁﬁsﬁﬁﬁzeraiméaﬁf&%,%é&wﬁ?ﬁfﬁ@yﬁw

COApsuNshohting [fp,mflqﬂﬁalz'tﬂcﬁff@ile[%@ﬂyﬁ@ﬁaiﬁ'@ UYP-Bftrahydro-3H-
2-(6-chloro-3-jmino-[1,2 4]triazolo[4,3- .

RSBy 5 e R S AR o
1-[(3,-3?&019!31&[-445@][_1 ,2,4]triazolo[4,3-blpyridazine, where the ring is unsubstituted or
S BEA R PIRPOL e, on.
1-(@-tert-Rutyldynemexycs: e |
e A A M8 ot e g s
2-(16%&)&;7@@&:}@%6@@@1&95@RGT[{&B&QO9/OOO4O6_ 247 | _

1.2, trla(%ﬁl?y&&b%%%r{g él)(ﬁl - I_ié%@%’f@?%iyﬁgﬁlm?@p‘%g}-‘gﬁyﬁ_mﬂuor

o- n}]et%?/ phenyf)eeff anone: miro-

1,241 L . )
3@& Wéﬁif@%ﬂ’yfﬂ@@z@kﬁaikﬂene ((I?\? Clﬁ? aryl,

yl)acetyl]-5-(pentafluorosulfanyl)phenyl]-N-methylacetamide,

N-18-(2C6 ethoiona{ imifig ) IR U ia2610[ 8- BYPidamin-2-yl)acetyl]-5 5
g_?%@%gg %&?@fﬂgg r$1 It)f%l: %é}g%%%}%%%m in alkyl, alkylene or cycloalkyl may be
ylphanydi 2« Greshiaxys3-imino-[1,2,4]triazolo[4,3-b]pyridazin-2-y1)ethanon

o Fiﬁfﬁf}éﬁﬂ@% 855G A 37PN SR -2: 6 Y diopetgRoRGRE:AiRgent @ -
[113,8lirazblof s-jpwidazinfnmy }eth anane flat 3@y U yh 4 OBHAOKHBridinyl,

B %ﬁ%ﬁé"ﬁ%‘?ny )-25%%@%%%%%%%5 pyrrolidine-2.5-dionyl,

piperidine-2,6-dionyl, piperazine-2,6-dionyl, morpheline-3,5-dionyl, pyrrolidin-2-

onyl, piperidin-2-onyl, piperazin-2-onyl and morpholin-3-onyl, where the ring is
unsubstituted or mono- or disubstituted independently by -(C1-Cyg)-alkyl, -(C3-Cg)-
cvcloalkyl, OH,

-0-(C1-Cg)-alkyl or -O-(C3-Cg)-cycloalkyl, where some or all of the hydrogen atoms’
in alkyl or cycloalkyl may be replaced by fluorine,

R4, R5, R6, R7 and RS are the same or different and are each independently a
hydrogen atom, -(C-Cg)-alkyl, ~(C3-Cg)-cycloalkyl, OH,

-CN, -NO»9, -0-(C1-Cg)-alkyl, -O-(C3-Cg)-cycloalkyl,
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10 yl)ethanone,
1-(3-tert-butyl-4-methoxy-5-morpholin-4-ylphenyl)-2-(3-imino-6- phenoxy-[
1,2 4]triazolo[4,3-b]pyridazin-2-yl)ethanone, 2-(6-benzyloxy-3-imino-

1,2 4]triazolo[4,3-b]pyridazin-2-yl)-1-(3-tert-butyl-4-methoxy-5-morpholin-
WOZ&@%}J‘% [ Ipy y)-1-( y %

&ifi)ethanone PCT/EP2009/0060406

1-(3-tert-butyl-4-r_ne_thoxy-5-mo_rphollr144-ylphenyl)-_Z-(G-

O o B R AR RSB PR g 4y ethanone,
4-peethoxysB: 18{9_@@-_@3&9}1eﬂyﬁ)%l[@:@ig[o-6-(2,2,2-trif|uoroethoxy)-
[1,2,4]tri zolo%z,3-b]pyridazin-2-yl]e anone; 1-(3-tert-butyl-4-methoxy-5-
MOCRPOUN-ARyhery(o2-Fe ( 1-athy(y pRikgid:- RO R24]triazolo[4, 3-

b]pyridazin-2-yllethanone,

1 m&%ﬁymﬁﬁ&%@_ﬁwiqﬂﬁ-yﬁhéﬁwdz%oj(c;~C6)~aikyl,

g{ffg’%ﬁ@@gm@%}%ﬁ?@@E%5[&%4%1%&'-%)2_?19{4@6‘911?%{&?%{ﬂt%‘f’.'beﬁ‘_%ﬁ% 3

ematgmr@@pxmym@q%@ﬁjtaﬁ@&@(@ngﬁld%jaaﬂcyﬂ-1-[3-methylamin
p y

0-5- (pentafluorosulfanyl)phenyllethanone, 2-[6-(1-ethylpropoxy)-3-imino-

[1-& 4iriarolbldBetpifiddzin-aipenq3aethopysd or -(C4-Cp5)-Het,

grf‘%!g_tafrléﬁ%ﬁ;g Wgﬁ%ﬂgﬁ%%ngb&mubsﬁtmed or mono-, di- or

etinghironor)-ddopinatthid; 4lriazolalf AikjpyridazDg2-wlathananeH, -0-(C-
1-(3-tert-butyl 25

5{eqtiBibpyintetharyind (TR SR DUE RS EEHIAR B TBRIN:3 dinifid- tetra- or

[1,2.4]triazolo[4.3-b]pyridazin-2-yllethanone,
1}?gh%e?‘@)%{b}{idéné%%ﬁ%xﬁ/%ﬁe%g 9%%'-1(1-ethylpropoxy)-3-imino-[
1,QQiHﬁhﬁﬂiﬁ{ﬁlﬁ%lﬁ]Bﬁmm*@ﬂtléthﬁﬂoﬁg(ﬂfm}ﬁlkﬂ or
butyl-5-ethoxyphenyl)-2-[6-(1-ethylpropoxy)-3-imino-
1,§4ﬁﬁﬁﬁﬂ3ﬂ’,§9ﬁ%ﬂidazin- 2-yllethanone,
1-(3-tep-bytyl-5- -2-[6-(1-ethylpropoxy)-3 ,
e B R o eatasubtiuted
big{¢ysiageapylmetatponhenylzzilarkitethylpropoxy)-3-imino-[1,2,4]triazo
lo[4,3- b]pyridazin-2-yllethanone,
2{6-ctlethyipsioptn)- ShmRo f, 4 4)nakzd 64 3-Wo20ebro9rsiiah o
IE%Z 9/80040% 8}
b]pyridazi 503?(]: 43" méthoxy-5-trifluoromethylphenyl)ethanone,
1A B bp NG RN PR BYR Ad B 1neiRy/ P aRMAA) 3 Y8k yl may be
1,2,4Etr|azolo 4,3-b]pyridazin-2- yllethanone,
1 {Rteseh by B 8opropylimethoxyphenyl)-2-[6-(1-ethylpropoxy)-3-
iMiRgrkde A7 Q{4 3hlPYHEARZNTs YRISRANGNES is not a hydrogen atom, or
1-é?f>r-]tert-butyl-5-cyclobutyl 5 _ _ ,

8% e iy 28 G &R 1 RRIAPH D p Sk 73RS [to Zeheri Xa81Idhe, ST syeia s
N-dhiiethanaReach bonded, form a 5- to 8-membered ring selected from the group of

I-(3-benzyloxymethyl-5-tert-butylphenyl)-2- 6-(1-ethyl{3ropoxy)-3-
imnbdity dRRavend] 4 itV d - itdngethinbenes 1.4 loxazine; 1,2,3,4-

1-{SraM6l bathexyefzer1,31dioxole; 3.4-dihydro-2H-benzo[1,4]thiazine and
dimethoxg enél_)-z- 6-(1-ethylfr05>qu)-3-imino-[
1,32 trasre by rReazpi bl 1 41diazepine,

where the ring is unsubstituted or mono- or disubstituted independently by -(C1-Cyg)-
allyl, -(Ca-Cg)-cycloalkyl, OH, -O-(Cy-Cg)-alkyl or -O-({C3-Cg)-cycloalkyl, where
some or all of the hydrogen atoms in alky! or cycloalkyi may be replaced by fluorine,

R21 and R22 are each independently a hydrogen atom, -(Cy-Cg)-alkyl,
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yllethanone, 2-(6-butoxy-3-imino-[

1,2,4]triazolo[4,3-b]pyridazin-2-yl)-1-(3-tert 10

butyl-5-methoxyinethylphenyl)ethanone,
3-chloro-5-methoxyphenyl)-2-[6-(1-

WOZ@?%{HB?&BQXW 3-imino-[1,2,4]triazolo[4,3-b]pyri.dazin-2- yI]etWéFlB/rFeP 2009/000406

1-(8-tert-butyl- 245
4- metrcg/l -3,4-dih dro 2H-benzai, ]oxazm -6- y|) 2 [6 (1 ethylpropoxy)-3-imi

noCC‘[1 arsienb s ipyrieadi
g%p&negﬁz )é)%éﬁ{gi? )22- g-jlr%lfﬁo ggr n-| y?ﬁ 2 ijtrlazolo[4 3-b]pyrida

Zlﬁi%rk@(yﬂ})lemﬁﬂi)ﬂethe hydrogen atoms in alkyl, alkylene or cycloalkyl may be
%tert utyl-4-methoxy-5-morpholin-4-ylphenyl)-2-(6-diethylamino-
3TRIAGHDS UNPEDBISTA. 3-b]pyridazin-2-yl)ethanone,

ZRQXEIEIMQ@QQKY)@RZU R22" and "N(R21)-C(O)- R22" fragments represent a 3-

Ir:]é?ﬁ) O%zlyélf i )%%:gd JQ%IO%Z&@ grgllp %33;%%?1'3 ﬁ)l yrrohdmyl piperidinyl,
1ﬁﬂa@miﬁbreuykm@iﬁomﬁammxynhﬁw&ﬁatﬁné&l @M@rﬂwy)ﬁdmw [

S T A, s

1,&1§r [rizaidi4; 3-bhgyrisiaziaz 2r-gietienon@orpholin-3-onyl, where the ring is
3:d th lbutoxy)- th 6-(1-eth -3-
RO SIS bDHBANCS JRBIRANORG) o 1 Ca ST (C3-Co)

1 5. 3.
I g%%@;%%%?gﬁﬁgz% %ﬁ%ﬁgﬁ?g&@6@c§%1%mi@@9%k§ﬂ%@%ﬂ of the

1l{3<cyctohasyimethioy-G-nyethakyp henye 248«deéthyfbropoxy)-3 25
imino-[1,2,4]triazolo[4,3-b]pyridazin-2-yl)ethanone, 1-(3-bromo-4,5-
dimethoxyphenyl)-2-[6-(1-ethylpropoxy)-3-imino-[

1,2, 4imigeols] 480 foridakin-2-oijetkdnontims 1 to 3, wherein

e ki A R S e

1 R34t 82-bordyR-2 areetiimosans-or different and are each independently

mgi%@%g HAQ § rﬁ.@,@@ 3% 55 ,@ H?yYUO (C3-Cg)-cycloalicyl,

1- (@CE?EJJLEHM%H&@(@ME(MQMHDMqﬂovtpﬁlﬁawjdan@mqng 812, halogen,
imino-8-methyl-[1,2,4]triazolo[4,3-b]pyridazin-2-yl)ethanone,
1-(@-tért-ugyprlcyiene-0-(C1-Ce)-alkyl, -O-(Cp-Cyq)-alkylenephenyl or

me -b- olin-4- -2-(6-im I imino-[1,2,4]triazolo[
%@%O%@f@éﬁg é@é% éj%;jQ%yn §zin-2- -yl)ethanone,

- (@iEeed Srdimathexyphemt)c2s Bl B HRRPRPN¥sno- or disubstituted by -O-

3 |m|no 1,2,4]triazolo[4,3-b]pyridazin-2-yllethanone, 1-(3-tert-butyl-5-

1)-2-{3-imino-6-[2-(2- methoxyethoxy)ethoxy] [1,2,4]triazolo[

ridazin-2:yl
1-‘(%*3 %?%ro %%ré%fmﬁ] %hre% SRS LBk o Gx s may be replaced by
3-fimimoaf] 2 4]tr|azolo[4 3-b]pyridazin-2- yI]ethanone
1-(3-tert-but etho
AR o AR A G R ach heghgrgn o
1 R,Zl]tﬂaxi@ld)l?zlaﬁs gy ridepiendeyt)pthapdogen atom or ~(C1-Cg)-alkyl, or

1-[3-tert-butyl-5-(2-methox ethoxy%phenyll -2-[6-(1-
I1 and R12 inthe "N(R11)-R12" fragment is a 5- to 8-membered ring selected from

the group of azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, azepinyl, imidazolyl,
morpholinyl, thiomorpholinyl, pyrrolidine-2.5-dionyl, piperidine-2,6-dionyl,
piperazine-2,6-dionyl, morpholine-3,5-dionyl, pyrrolidin-2-onyl, piperidin-2-onyl,
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ethylpropoxy)-3-imino-[ 1,2,4]triazolo[4,3-b]pyridazin-2-yl]lethanone,

1-(3-tert-butyl- 5-methoxyphenyl)-2-[3-imino-6-(2-methoxyethoxy)-[

1,2 4]triazolo[4,3-b]pyridazin 10 2-yl]ethanone,
-tert-butyl-5-methoxymethylphenyl)-2-[3-imino-6-(2-

Wozﬁqéfﬂ%?(%fé(fhoxy) -[1,2,4]triazolo[4,3-b]pyridazin-2- yI]ethanoné) (éT[@FleW 0004006

ethylpropoxy)-3-imino-| 246
1,2,4]triazolo[4,3-b]pyridazin-2-yl]-1-[3-morpholin-4-y1-5- (
pEHEHEBTISORE A b SRD Y AatORY;

143; R YR F-ME RN IHNURRAINH erent and are each independently
yIphenyI) -2-(6-ethox ﬁéég imino-8- meth)éﬁ [El 2 4]tr|azolo 3 b]pyrldazm -2 15

yﬁém%fﬁaﬁ%a%( il Ex B ik ek V}[ alogen, -SF,
éﬂlﬁgﬁﬁﬁ%@@ '9 t(‘zz CHSialleleneNRaL-C(0)-R22, -CF3,

oxy-3 pen afluorosu l)ethanone,

1 (B elighutidvlenmetioxys; mokphaknat (¢ pregyhiA6-chloro-3-imino-[
1,2 4]triazolo[4,3-b]- pyridazin-2-yl)ethanone,

1 {8 eeFiaduirie: %Eﬁbﬂy@tﬁ%?ﬁ@tﬁ@ﬂ)&@n%m@cﬁ or
20'3éﬁlgfeg)qugyﬁeé@_lgg(&%_?cgggru o4 3:blpyridazin-2-yllethanone, 2-{6-(1

ethyiReonR¥YI3simiRed s 2l tiazell dnddelpwidazin-dotbldsd2ameatoedby
ethog})‘\ 5- (S)entafluorosuIfanyl)phenyl]ethanone

2-(8-Bthoxg Rkiho-g methyl
[ ] 3 1Snota O am, or
tvéarfﬁa%l@oér%&g f %1%]50"}?1 %%%ég 2- }?Qé%(r??/ propotxy )édr Tt

1 RUgbBSIG, 306 B@@@m&w R 3G Fbtivesjiropisghs 26 atoms to which

(%@?{%%&%%‘%&M?P h&my Ii%bg‘nf?)n&ght membered ring selected from the group of
N,N-diethyl-2-[2-(3-tert-butyl-4-methoXy-5-

medbRBIzplytpreiryhld oty iBeroPbl DmiabL 2 R chrgt 02 RMfetiaydro-
0| 4n%xﬂﬁ¥r'g§ﬁgﬁ§]%9 @Hjﬁrhydro 2H-benzo[1,4]thiazine and 2,3,4,5-

-diethyl-6-ehloro-3-imino-2-{2-[3-methoxy-5-

(p’@ﬁﬁ%@obﬂﬁ%ﬁ%@%hﬁﬂ%@é@hyl }-2,3-dihydro-[ 1,2,4]triazolo[4,3-

bl%@?@&i@%&?é‘mﬁéﬁmﬂ%‘m or mono- or disubstituted b 6/ -(C1-Cyg)-alkyl,
2-(6-ethyl-3-imino-[1,2,4]triazolo[4,3-b]pyridazin-2-yl) 3

1 f@mﬁ@marép@@mfhmmﬁaﬂylmgaﬁmm
-te EQB methoxy 5- morpholin-4-ylphenyl)-2-(6-ethyl-3-imino-[
tr| otor B]pyrldazm 2- yI)ethanone
1 f@Ztez[ﬁJPWﬂ' ﬁm(t%em eV sgrllet- S MNP RORRIMeRed ring
W02009/097970 PCT/EP2 09/0004 6 250
infiFlsottnistng ne 2ravwias srstic B syrERiA Ly niesiitisRe piperazinyl, azepinyl,
1-[Bresvitedolinyl, thlomorphohnyl pyrrolidine-2.5-dionyl, piperidine-2,6-
methoxyethoxy)phe 2 [6-(I-eth Ipropox )-3-imino-8- methyl [
1 ngw agg]eéfglga-g]gﬁ}agy tnmeumahagidpedionyl, pyrrolidin-2-onyl, piperidin-2-
Gy BLR iR @%@Pﬁ%ﬁ%ﬁﬁﬁiﬂ%@%b -2-[6-(1-
eth propoxy)-3-imino-8-methyl-[1,2,4]triazolo[4,3-b]pyridazin-2-yljethanon
e, 1-(35
ter{- byl aresh ey REsIMD Rl Qe et SRR B wnwﬁe&m{%mpomd of

[1,2, 4gtr|azol ][4 ,3- b]pyrldazm -2-yllethanone, 1-[3-tert-butyl-5-(3-
the formula 1 is selécied from the group of 2- (6 -chloro-3-imino-{ 1,2.4]tnazolo[4,3-

blpyridazin-2-y1)-1-(3,5-di-tert-butyl-4-hydrox yphenyhethanone, 1-(3-tert-butyl-4-
methoxy-5-morpholin-4-ylphenyl)-2-(3-imino-6-isopropoxy-[ 1,2,4]triazolo[4,3-b]-
pyridazin-2-yl)ethanone, 1-(3-tert-butyl-4-methoxy-5-morpholin-4-ylphenyl)-2-(3-
imino-6-methoxy-[1,2,4]triazolo[4,3-b]pyridazin-2-yDethanone, 2-(6-ethoxy-3-imino-
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miethoxypropoxy)phenyl]-2-[6-(1-ethylpropoxy)-3-imino-7-methyl-
[1,2,4]triazolo[4,3-b]pyridazin-2-yl]lethanone,
2-(6-chloro-3-imino-7,8-dimethyl

1,2 4]triazolo[4,3-b]pyridazin-2-yl)-1-[3-methoxy-5- 10
Wozé g [ Ipy -y)-1- y-

4% osulfanyl)phenyllethanone, PCT/EP2009/000406
1-(3-tert-butyl-4-methoxy-5-morpholid4- '

yl hen )-2-(6- chloro 3-imino-7,8-dimethyl- {1 2, ltrlazolo[4 ,3-b]pyridazin-2
5 )@tﬁ 0 ,3-blpyndazin-2-yl)-1-(4-methoxy-3-morpholin-4-yi=3-trifluoro-

NM@M@}M@M&I Q- ?z{%{@[ﬂ@@hpm&qerﬁaﬂﬁyﬂﬁu[ﬁayejpyndazm-z-
phenyl] -2- oxoeth%/%lz ,3- dlhydro [1,2,4]triazolo[4,3- b!pyrldazme -7-carbox
mﬂ&pe vl]-5-(pentafluorosulfanyl)phenyt|-N-methylacetamide, N-]3-[2-(6- ethoxy 3-

NifNigliethy-2HiZa¢3tten bulykAdnaihexyiaceiprpholin-4-ylphenyl)-2-oxoeth
yI{; 15 chloro-3-imjnq-2,3-di
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asbgignﬁmplamﬁemoaadlb@aassmnyraﬁmmmxyeﬂmﬂmmﬁh@ylpkm&n 2-(6-
SRS NS SR o PSR RER TANRIEHL 2.
ethylpropoxy)-3-imino-[1,2,4]triazolo[4,3- b]pyl1da21n—2—y1}—1—{3-methylammo-5—

(pentafluorosulfanyl)phenyl]ethanone, 2-[6-(1-ethylpropoxy)-3-imino-
[1,2,4]triazolo[4,3-b]pyridazin-2-y1]-1-[ 3-methoxy-3-
(pentafluorosulfanyl)phenyl]ethanone, 1-(3-tert-butyl-5-ethoxymethylphenyl)-2-[6-(1-
ethylpropoxy)-3-imino-[ 1,2, 4]triazolo[4,3-b|pyridazin-2-yljethanone, I-(3-tert-butyl-
5-cyclopropylmethoxymethylphenyl)-2-{6-(1-ethylpropoxy)-3-imino-
i1,2.41triazolof4,3-b]pyridazin-2-yljethanone, 1-(3-tert-butyl-4,5-diethoxyphenyl)-2-
[6-(1-ethylpropoxy)-3-imino-{1,2,4]triazolo[4,3-b]pyridazin-2-yi]ethanone, 1-(3-tert-
butyl-5-ethoxyphenyl)-2-[6-(1-ethylpropoxy)-3-imino-[1,2,4]triazolo[4,3-b]pyridazin-
2-yllethanone, 1-(3-tert-butyl-S-propoxymethylphenyl)-2-[6-(1-ethylpropoxy)-3-
imino-[1,2.4jtriazolo[4,3-b]pyridazin-2-yl]ethanone, 1-(3-tert-butyl-4,5-
bis(cyclopropylmethoxy)phenyl)-2-[6-(1-ethylpropoxy)-3-imino-{1,2,4]triazolo[4,3-
blpyridazin-2-vyl]ethanone, 2-{6-(1-cthylpropoxy)-3-imino-[1,2,4]triazolo[4,3-
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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 inflammation,

atherosclerosis, diabetes and the metabolic syndrome and the sequelae
WOZHRRT 1 nor growth and tumor metastasis, inflammatory 18%GhHdF2009/000406

degenerative articular disorders sucht@is rheumatoid arthritis and arthrosis,
impairments of the hemostatic syst(f-;‘&run such as fibrin deposits, fibratic

CHAEE Y ST S BT & B AR ST B AR Wis e dse CHak Y -
respifRiRyIEisiT RIS CSYNAMmMe SN depesits, n4haextfallowipgrriein-2-
e S oLl L RS
clatims 1 1o 3)wikiehcomplisesiayireactingasenppundeef tugyios rowdobudl-
GRS PSS AP TP, LS S oy b >
a gedRowRe, Of (hedoryula ity 3-BH- bky b KIG) R2 NiRApupere)-3-
RN b LBl s e G0 & EHARBRIG G F Ry Fsasssf s
reqgtinigox gsapaynd of thedotprofa M- SVid2RRY 03 78#hzolo[ 4,3-b]pyridazin-2-
PCTIEP20001900106 262 NE D RN 2 RARSRINN e,
butyl-5-methoxymethylphenyl)ethanone, 1-(3-chloro-5-methoxyphenyl)-2-{6-(1-
ethylpropoxy)-3-imino-[1,2,4]triazolo[4,3-b]pyridazin-2-yl]ethanone, 1-(8-tert-butyl-
4-methyl-3,4-dihydro-2H-benzo[ 1,4]oxazin-6-yi)-2-[ 6-(1-ethylpropoxy)-3-imino-
[1,2,4]triazolo[4,3-blpyridazin-2-yllethanone, 1-(3-tert-butyl-4-methoxy-5-
morpholin-4-yiphenyl)-2-(3-imino-6-piperidin-1-yl-[1,2,4]triazolof4,3-blpyridazin-2-
yliethanone, 1-(3-tert-butyl-4-methoxy-5-morpholin-4-yiphenyl}-2-(6-diethylamino-
3-imino-[1,2,41triazolo{4,3-b]pyridazin-2-yl)ethanone, 2-[6-(1-ethylpropoxy)-3-
imino-[1,2,4]triazolo[4,3-b]pyridazin-2-yl}-1-(3-isopropyl-5-
methoxyphenyl)ethanone, 1-(3-cyclohexylmethoxy-5-ethoxyphenyl)-2-[6-(1-
ethylpropoxy)-3-imino-[ 1,2,4]triazolol4,3-b]pyridazin-2-yl]ethanone, -(3-bromo-5-
methoxyphenyl)-2-[6-(1-ethylpropoxy)-3-imino-[ 1,2,4}triazolo[4,3-b]pyridazin-2-
yl]ethanone, 1-[3-(3,3-dimethylbutoxy)-5-methoxyphenyl]-2-{6-(1-ethylpropoxy)-3-
imino-{1,2 4]triazolo[4,3-blpyridazin-2-yljethanone, 1-[3-(3,3-dimethylbutoxy)-5-
ethoxyphenyl]-2-{6-(1 -ethylpropoxy)-3-imino-{ 1,2 4]triazolo[4,3-b|pyridazin-2-
yllethanone, 1-(3-cyclohexylmethoxy-5-methoxyphenyl}-2-[6-(1-ethylpropoxy)-3-
imino-{1,2,4]triazolo[4,3-b]pyridazin-2-yl]ethanone, 1-(3-bromo-4,5-
dimethoxyphenyl)-2-{6-(1-ethylpropoxy)-3-imino-{1,2,4}triazolo[4,3-b|pyridazin-2-
yl]ethanone, 2-(6-diethylamino-3-imino-[1,2,4]triazolo[4,3-b]pyridazin-2-y1)-1-{3-
methoxy-5-(pentafluorosulfanyl)phenyl|ethanone, 1-(3-tert-butvi-4-methoxy-5-
morpholin-4-yiphenyl}-2-(3-imino-6-morpholin-4-yl-{ 1,2,4]triazolo[4,3-b]pyridazin-
2-yhethanone, 1-(3-tert-butyl-4-methoxy-5-morpholin-4-ylphenyl)-2-(6-chloro-3-
mino-8-methyi-{ 1,2 41triazolof4,3-bpyridazin-2-ylethanone, 1-(3-tert-butyl-4-
methoxy-5-morpholin-4-yiphenyl}-2-(6-imidazol-1-yl-3-imino-{ 1,24 triazolo[4,3-
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R2 R6 R2IV R6 R3 (VII) 0 R8 R7 (VIII) R3 (1 0 R8 R7 where R1, R2, R3,
R4, R5, R6, R7, R8, Qi, Q2 and Q3 are each as defined in formula | with
a compound Q-W' where W' is chloride, bromide, mesylate, tosylate,

methglsulfate or a similar good leaving group, with or without addition of
3 Hgive a compound of the formula I, or c) either isol&firfy ¥fe009/000406

compound of the formula | preparedzby method a) orb) in free form or
releasing it from phyS|0Iog|caIIy inco Oi‘)atlble salts or, in the case of the

pRIBEHER M-It SroRsid drt hote phySibITgieaifyethylpropoxy)-

compativle aai%zgiom))[asgpﬂﬁ@&ﬂﬁﬁ&gr@qm(ﬁ{éhﬁ@n&u@mr@afed
by method a) o )T%) or.a 10 suitable precursor of the formula | which,

OMAGISHRE TR c A dRiRacid 2o B he ¥rtknisirtine o didstéidseiatt 3-

fosrpsrideeithe pysehenantiomershardiagaereaeis,Pe sl m[m@mmw@kopoxy)
enantlomerlcall)épure acids or bases, chromatography on chiral

SEAUBHBRY it SHBEP ks APty fre AL Mt Ar GrisHrBrangthoxy-5-
PuiersampoURssHeh-as QainR AsitsoSeRaraliosekihg JiasteTermesss, 3-

R ot Lo DS e iy t1-2-6-(1-
ethylpropoxy)-3-imino-[1,2,4{triazolo[4,3-blpyridazin-2-ylethanone, 1-(3-tert-butyl-
5-methoxyphenyl}-2-[ 3-imino-6-(2-methoxyvethoxy)-[ 1,2 ,4]triazolo{4,3-bipyridazin-
2-yllethanone, 1-(3-tert-butyl-5-methoxymethylphenyl)-2-[3-imino-6-(2-
methoxyethoxy)-[1,2,4]triazolo[4,3-b]pyridazin-2-yljethanone, 2-{6-(1-
ethylpropoxy}-3-imino-{ 1,2 4 triazolo[4,3-blpyridazin-2-yl]-1-{3-morpholin-4-yl-5-
(pentafluorosulfanyl)phenyl]ethanone, 1-(3-tert-butyl-4-methoxy-5-morpholin-4-
ylphenyl)-2-(6-ethoxy-3-imino-8-methyl-[ 1,2,4]triazolo[4,3-bjpyridazin-2-
yDethanone, 2-[6-(1-ethylpropoxy)-3-imino-8-methyl-[ 1,2,4]triazolo[4,3-b]pyridazin-
2-y1]-1-(5-methoxy-3-pentaflucrosulfanylphenylethanone, 1-(3-tert-butyl-4-
methoxy~5-morphoiin-4—y1pheny1)—2—(6-chior0—3—imino—[1 2,4]triazolo[4,3-b]-
pyridazin-2-yljethanone, 1-[3-tert-butyl-5-(2-methoxyethoxymethyl)phenyl]-2-[6-(1-
ethylpropoxy)-3-imino-{ 1,2 4ltriazolo[4,3-b]pyridazin-2-yljethanone, 2-{6-(1-
ethylpropoxy)-3-imino-[ 1,2,4]triazolo[4,3-b]pyridazin-2-y1]-1-[ 3-(2-methoxyethoxy)-
5-(pentafluorosulfanyl)phenylJethanone, 2-(6-ethoxy-3-imino-8-methyl-
[1,2,4]triazolo[4,3-b]pyridazin-2-yl)-1-[3-methoxy-5-
(pentafluorosulfanyl)phenyl]ethanone, 2-[6-(1-ethylpropoxy)-3-imino-
[1,2,4]triazolo[4,3-b]pyridazin-2-yi}-1-[3-(3-methoxypropoxy)-5-
(pentafluorosulfanyl)phenyl]ethanone, N,N-diethyl-2-{2-(3-tert-butyl-4-methoxy-5-
morpholin-4-ylphenyl)-2-oxoethyl]-6-chloro-3-imino-2,3-dihydro-[ 1,2,4triazolo[4,3-
bipyridazine-8-carboxamide, N,N-diethyl-6-chloro-3-imino-2-{2-{3-methoxy-5-
(pentafluorosulfanyl)phenyl]-2-oxoethyl}-2,3-dihydro-{ 1,2,4]triazolo[ 4,3~
b]pyridazine-8-carboxamide, 2-(6-ethyl-3-imino-{1,2,4]triazolo[4,3-b]pyridazin-2-vi)-
1-[3-methoxy-5-(pentafluorosulfanyl)phenyl]ethanone, 1-(3-tert-butyl-4-methoxy-5-
morpholin-4-ylphenyl)-2-(6-ethyl-3-imino-{ 1,2,4]triazolo[4,3-b]pyridazin-2-
yl)ethanone, 1-[3-tert-butyl-5-(3-methoxypropoxy)phenyl]-2-[6-(1-ethylpropoxy)-3-
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imino-8-methyl-[1,2,4]triazolo[4,3-b]pyridazin-2-yl]ethanone, 1-{3-tert-butyl-5-(2-
methoxyethoxy)phenyl]-2-[6-(1-ethylpropoxy)-3-imino-8-methyl-[ 1,2,4]triazolo[4,3-
blpyridazin-2-yllethanone, 1-(3-tert-butyl-S-cyclopropylmethoxyphenyl)-2-[6-(1-
ethylpropoxy)-3-imino-8-methyl-[1,2,4]triazolo[4,3-b]pyridazin-2-yl]ethanone, 1-(3-
tert-butyl-5-methoxyphenyl}-2-[6-(1-ethylpropoxy)-3-imino-8-methyl-
[1,2,4]triazolo[4,3-blpyridazin-2-yl]ethanone, 1-{3-tert-butyl-5-(3-
methoxypropoxy)phenyl]:2-[6-(1-ethylpropoxy)-3-imino-7-methyl-
[1,2,4]triazolo[4,3-b]pyridazin-2-yl]ethanone, 2-(6-chloro-3-imino-7,8-dimethyl-
[1,2,4]triazolo{4,3-b]pyridazin-2-yi)-1-[ 3-methoxy-5-
(pentafiuorosulfanyl)phenyl]ethanone, 1-(3-tert-butyl-4-methoxy-5-morpholin-4-
viphenyl)-2-(6-chloro-3-imino-7,8-dimethyl-[ 1,2 4]triazolo[4,3-b]pyridazin-2-
yi)ethanone, N,N-diethyl-6-chioro-3-imino-2-{2-[ 3-methoxy-5-(pentafluorosulfanyi)-
phenyl}—2—0xoéthy1} -2,3-dihydro-[1,2,4]triazolo[4,3-b]pyridazine-7-carboxamide,
N,N-diethyl-2-{2-(3-tert-butyl-4-methoxy-5-morpholin-4-ylphenyl)-2-oxoethyl]-6-
chloro-3-imino-2,3-dihydro-[1,2,4triazolo[4,3-blpyridazine-7-carboxamide, 1-[3-tert-
butyl-5-(3-methoxypropoxy)phenyl]-2-(6-ethox y-3-imino-7-methyl-
[1,2,4]triazolo[4,3-b]pyridazin-2-yl)ethanone or 1-{3-tert-butyl-5-(2-
methoxyethoxy)phenyl]-2-[6-(1-ethylpropoxy)-3-imino-7-methyl-[ 1,2,41triazolo[4,3-
blpyridazin-2-vyljethanone.

A medicament, characterized by an effective content of at least one compound of the
formula 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 [ as claimed in one or more of claims 1 to 5 for
use in a method for prophylaxis, secondary prevention and treatment of all of those
disorders associated with thromboses, embolisms, hypercoagulability, fibrotic 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
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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
5 procedures such as knee and hip joint operations or procedures leading to 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 inflammation, atherosclerosis, diabetes and the metabolic
syndrome and the sequelae thereof, tumor growth and tumor metastasis, inflammatory

10 and degenerative articular disorders such as rheumatoid arthritis and arthrosis,
impairments of the hemostatic system such as fibrin deposits, fibrotic changes in the
lung such as chronic obstructive pulmonary discase, aduit respiratory distress

syndrome or fibrin deposits in the eye following eye operations or prevention and/or

treatment of scarring.

15
9. A process for preparing the compound of the formula [ as claimed in one or more of
claims 1 to 5, which comprises
a) reacting a compound of the formula 11
Q3 Qe R4 RS
W
R& (I1)
O
R8 R7
20 where R4 to R&, Q2 and Q3 are each as defined in formula 1 and W is chloride,
bromide, mesylate or tosylate with a compound of the formula 11
H—a1
R1 /N\N N
N (it
I —~
R2 N
R3

where R1, R2, R3 and Q1 are each as defined in formula 1, with or without addition of
base, in a solvent to give a compound of the formula I, or

25 b) reacting a compound of the formula VII
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N N a2f* Rs ZAY /QB qr R4 w5
w—w—»h,
(VD)

RS ity © e

where R1, R2, R3, R4, RS, R6, R7, R8, Q1, Q2 and Q3 are each as defined in formula
I with a compound Q-W’ where W’ is chloride, bromide, mesylate, tosylate,
methylsulfate or a similar good leaving group, with or without addition of base, to
give a compound of the formula I, or |

c) either isolating the compound of the formula I prepared by method a) orb) 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
d) separating a compound of the formula I prepared by method 2) or b), ora
suitable precursor of the formula 1 which, owing to its chemical structure, occurs in
enantiomeric or diastereomeric forms, into the pure enantiomers or diastereomers 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 diastercomers thus obtained, and

elimination of the chiral auxiliary groups.



