Imidazopyridazines as PAR1 inhibitors, production thereof, and use as medicaments SUMMARY In a
first aspect, there is provided a compound of the formula | 5and/or any sterecisomeric or tautomerlc
forms of the compound of the formula | and/or gixtures of these forms in any ratio, and/or a
physiologically compatible salt of the compound of the formula I, whefe Q1 is a hydroacin atom,
-(C1-C6)-alkyl, -(C3-C6)-cycloalkyl, -OH, -0-(C1-C6)-alkyl  or -0-(C3-C6)-cycloalkyl, where alkyl and
cycloalkyl are each unsubstituted or 10mono-, di- or trisubstituted independently by -(C1-C4)-alicyl,
-(C3-C6)-cycloalkyl, OH, -0-(C1-C6)-alkyl or 0 C6 alk where s Il of the hydrogen
atoms |hraﬂ@7p@ﬁfg TR)?ISn% r)klEaB gégédplg ﬁolﬁﬁe?n ‘(g %} are th eeé)ls@ag%gﬁoglf different and are
‘each independently a hydrogen atom, -(C1-C6)-al_kyl or (C3 C6)-cycloalkyl, where some or all of the
hydrogeSLMdfaRih 15alkyl or cycloalkyl may be replaced by fluorine, R1, R2 and R3 are the same or
differentang arespachisdeppraisty achydrogeri étoform(@1-C6)-alkyl,
-(C3-C6)-cycloalkyl,-0-(C3-C6)-cycloalkyl, -(C8<C4)-alkylene-C(0)-N(R11)-R12,
-(C0-C4)-alkylene-C(0)-0-R11, -(C0-C4)- ylene C( 511, -(C0-C4)-alkylene-N(R11)-C(0)-R12,
halogen, OH, -CN, -NO2, 20% S C1-C4)-alkyl]3, -(C1-C6)-allcyl
ene-0-(C1-C6)- alkyl, -0-(C1- C6) alkqune 0\( kyrk-0-(CO- C4) -alky c? e-(C6-C14)-aryl where
aryl is unsubstituted or mongs, : é‘; alkyl, -(C1-C4)-alkyl,

OH, -(C3-06)-cycloalkyl or -0-(C3-C t)i-J(:yc}%lk A J -alkylene (C3 C6)- cycloalkyl
-(C4-C15)-Het where Het is unsubsfituted RE RY
5 and/or any stereoisomeric or tautomeric forms of the compourd of the formula I

and/or mixtures of these forms in any ratio, and/or a physiologically compatible sait
of the compound of the formula I, where ¢

Qlis 2 hydrogvn atom -(C1-Cgalkyl, -(C3-Cg)-cycloalkyl, -OH, -O- (61 Cg)-alicyl

or ~O-(_C3-Cﬁ)—cycloalkyi, where alkyl and cycloalky! are each unsubstxtutvd o

10 mono-, di- or trisubstituted independently by ~(C1-Cy)-aikyl, -(C3-Cg)-cycloallyl,
OH, -0-(C1-Cg-alkyl or -0-{C3-Cg)-cycloalkyl, whers some or all of the hydrogen
atoms in alky! or cvcloatkyl 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, whers some or all of the hydrogen atoms in

15 alkyl or eycloalicyl may be replaced by fluorine, |
R1, R2 and R3 are the same or different and are each independently 2 hydrogen atom,
(C1-Cgalkyl, -(Cy-Cg)-cycloalkyl, -0~(Cq-Cg)-alkyl, -0-(C3-Cg)-cycloalkyl,
-(C{)QCA,}-alkylene—C(O)~N(R11)~R12, ~(Cg-Cy)-alkylene-C({O)}-0O-R11, ~(Cp-C4)-
alkylene-C(O)-R11, -(Cy-Cy)-alkylene-N(R11}-C(O}-R12, halogen, OH, -CN, -NO»,
20 -S0~CH3, -SOpCF3, -5Fs, —Si{—(‘.C 1-Cq)-alkyl]z, -(Cy-Co)-alkylene-0-(C1-Cg)-
alkyl, -0-(Cq-Cgalkylene-0-(C1-Cgl-alkyl, -O-(Cg-Cyl-alkylene-(Cs-Cq 4)-aryl
where aryl is unsubstituted or mono-, di- or trisubstituted independently by -O~(Cy-
Cg)-alkyl, -(C1-Cyr-alkyl, OH, ~(Cy-Cg)-cycloalkyl or -0-{Cz-Cgl-cycloalkyl, -O-
(C1-Cy)-alkylene-(C3-Cg)-cycioalkyl, ~(C4-Cys)-Het where Het 18 unsubstifuted or
25 mono-, di- or trisubstituted independently by -(Cy-Cyj-alkyl, -(C3-Cg)-cycioalkyl,



25mono-, di- or trisubstituted independently by -(C1-C4)-alkyl, -(C3-C6)-cycloalkyl, la OH,
-0-(C1-C6)-alkyl or -0-(C3-C6)-cycloalky! or -O-(Ci.éC(S)-aIkerne-O-(C1-C6)-aIkerne-O-(Cl—C6)-aIkyl,
where alkyl, aLkylene and cycloalkyl are each unsubstituted or mono-, di- or trisubstituted
independently by -(C1-C4)-alkyl, -(C3-C6)-cycloalicyl, OH, -O-(C1- 5C6)-alkyl, -(C6-C14)-aryl where
aryl is unsubstituted or mono-, di-, tii-, tetra- or pentasubstituted independently by halogen,
-(C1-C4)-alkyl, -(C3-C6)-cycloalkyl, OH, -0-(C1-C6)-alkyl or -0-(C3-C6)-cycloalkyl, -(C4-C15)-Het
where Het is unsubstituted or mono-, di-, tri-, tetra- or pentasubstituted independently by halogen, -
(C1-C4)-alkyl, (C3-Ce)ylgaiylyioHCo(e1-g8)alkolibyik@cycloalkyl, or -0-(C3-C6)-cycloalkyl, Or

where some or all of the bydro en atoms in \alkig' alkylene or cycloalkyl may be replaced by fluorine, or
RI and R2 Or R¥4hd ﬁ@{ﬂ&éﬁf@r‘%gﬁih@&*ﬁé t5hs Yot vhitio ity hre each bonded, 15 form a 5- to

8-membered ring. where the ring caonsists anl r ar.3 of t atoms are
replaced by nitrvfa%rrel , 8’%%%#%{[}%3%?&;%%%%% %?(ES r%ggfﬁ%gs&g gé%?t&%doéggn%%rif (I)ar] di%é}ijbstituted
independently bysyB14Ci4Y-aliddpe(@81C6)o vydloatiyl,-@lHyL0-(C1-Co)-alkipbri0-(@8-CE)Eyeloalkyl,
where some or all of the hydrogen atoms in the 5- to 8-membered ring formed, and in alkyl or
cycldalkyl, may 20bEpIECet bIAMGOHNE "RIF1 25hd 'R 12 S SRk dPentierftiy ahydidgerPatom,
-(C1-C6)-alkyl, -(C3-C6):: alkyl. -(C0-C4)- neAC6-~-Cld)-aryl-where iS;unsybstituted or
mono-, di- or tr@&%%%%gﬁgg;%%gg%%%&%q%ggé%)gTﬁ)ﬁ: %8%4)%g&$ggﬁ@f%§§w l(’:6{?J)E[c§:ycloalkyl
or -0-(C3-C6)-cysloalkyl, RBHCIO-GA)-alylenecQ4-Celogtbet, wheredHel-Edinsubstitutedor isono-, di-,

fr et unsubstituted or monoe-, di-, tri-, tetra- or pentasubstituted independently by halogen; -
(C1-Cqgl-alkyl, -(C3-Cgi-cycloalkyl, OH, -0-(Ci-Cglalkyl or -0-(C3-Cg)-
10 eycloalkyl, or ) | -
-0-(C3-Cg)-cycloalkyl, or |
where some or all of the hydrogen atoms 1n alkyl, alkyiene 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,
15 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 nifrogen, oxygen or sulfur atoms, where the ning is
unsubstituted or mono- or disubstituted independently by -(C1-Cg)-alkyl, (C3-Cg)-
cycloalkyl, OH, -0-(C1-Cg)-alkyl or -O-(C3-Cgi-cycloalkyl, where some or all of the
hydrogen atoms in the 5- to 8-membered ring formed, and in alkyl or cycloalkyl, may
20 be replaced by fluorne, |
R11 and R12 are each independently a hydrogen atom, -(Ci-Cgl-alkyl, -(C3-Cg)
cycloalkyl, -(Cg-Cy)-alicylene-(Cg-Cy 4)-aryl, where aryl is unsubstituted or mono-,
di- or trisubstituted independently by -0-(Cy-Cgl-alkyl, -(C1-Cyg)-alkyl, OH, ~{Cx-
Cg)-cycloalkyl or -O-(C3-Cg-cycloalkyl,
25 ~(Cp-Cyr-alkcylene-(Cy-Cy 5)-Het, where Het is unsubstituted or mono-, di-, tri-, tetra-
or pentasubstituted independently by halogen, (C1-Cg)-alkyl, -(C3-Cg)-cycloalkyl,
OH, -0~(C1-Cg)-alkyl or -0-(C3-Cg)-cycioalkyl,
-SO»CHa or -SOCF3,



or pentasubstituted independently by halogen, (C1-C4)-alkyl, -(C3-C6)-cycloalkyl, OH,
-0-(C1-C6)-alltyl or -0-(C3-C6)-cycloalkyl, -S02C##3 or -S02CF3, Ib 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(0)-R12" fragments represent a 5- to 8-membered ring which is formed together with
the nitrogen atom "N" or the "N- 5 0(0)" group to form cyclic amines, imides or lactams which contain
up to 2 further heteroatoms from the group of N, 0 and S, where the ring is unsubstituted or mono-or
disubstituted independently by -(C1-04)-alkyl, -(03-C6)-cycloalkyl, OH, -0-(C1- 06)-alkyl or
-0-(C3-C6)-cycloatky|sovirere sdiné Greallokrttpethgtivogein atlivis Bies- t 8yvlepiiadreering formed,
and in alkyl or cx%oﬂg)él%@g&/ﬁbe replaced by 10fluorine, R4, R5, R6, R7 and R8 are th- same or

different and areach in epenaeénotjl'y a hydrogen atom, -(C1-06)-alkyl, -(C3-06)-cycloalkyl, OH, -ON,

-NO2, -O-(C1-Ga)t atkyR tDi(OBRCBYRYGIGRIGT, a{C0WR) talkiiEhe R TCD) MR tR22::802C113,
-307CF3, -(C0-04)-alkylene-C(0)-0-R21, halogen, -SE5, -(Q -alky4ene-C(0)- N
-(CO-C4)-aIkerWe-'I\IFfEé§ r??zén%(?fﬁ% -agl |€:r?/l€edn1i-ic-)- gi&%}%%%%?o%glagg &55%}6 2
C6)salkylene-0-(01y0g)eatkyl f(E0-G6)ialkylenre-0:(0des©6)attytonead-iCD08)k atkys, 2 further
-Si[-(C1-C4)-alkylj3, -(CO-C6)-alkylene-0-(C1-C4)-alkylene-(03-C6)- cycloalkyl,. . )
-(CO-C6)-aIker%%%%%?f@%3§M%%9@6&%#$aﬁéﬁ-&%? 1%?—5’[%‘?, % un%llﬁ%/% lglrtedamyﬁ%qﬁylene and
cycloalkyl are eachisinstibstifuted:prmberit: ti-6F 20trsulistiiuiéd-hdeprrdeity, K3H(C2-C4)-alkyl,
-(C3-C6)-cyc|oa|k¥I, OH, -0-(C1- C6)-alkyl, -(C6-014)-aryl where aryl is unsubstituted or mopo-, di-, tri-,

l, - .
tetra- or pentastibstitbitedin Héh&@tﬁyﬂs??gglfég%’l‘ﬁ‘,ef(f@@%?fc%lfiglm,l@iiﬁogﬁ-rté?%-]&i or

_0_(C3_06)_Cy0|g§|‘lt%/ lB—membered ring formed, and in alkyl or cycloalkyl, may be replaced by

10 fluorine,

R4, RS, R6, R7 and R8 are the seme or different and are each independently a
hydrogen atom, -(C1-Cg)-alkyl, -(C3-Cgl-cycloalkyl, OH, -CN, -NO», -0-(C;-Cg)-
alikyl, -O-(C3-Cglcycloalkyl, -(Co-Cyl-alkylene-(CO}MN(R21)-R22, -50,CH3,
-807CF3, (Cg-Cy)-alkylene-C(0)-0-R21, halogen, -SF3, -(Cg-Cy)-alkylene-C(O)-
15 R21, ~{Cq-Cg)y-alkylene-N(R21}-R22, -(Cp-Cy)-atkylene-N(R21}-C(O}-R22, -{Cy-
Cg)-alkylene-O-(C1-Cgi-alkyl, -(Cg-Ceg)-alicylene-0O-(C1-Cg)-alkylene-0-(C1-Cg)-
aikvi, -Si[-(C1-Cyr-alkyl]a, -(Cy-Cg-alkylene-0-(Cy-Cy)-alkylene-(C3-Cg)
cycloalkyl, -(Co-Cg)-alkylene-O-(Cp-Cg)-alkylene~(Cg-C1 4)-arvl or -(C4-Cy 5)-Het,
where alkyl, alkylene and cycloalky] are each unsubstituted or mono-, di- or
20 . trisubstituted independently by -(Cy-Cal-alkyl, -(C3-Cg)-cycloalkyl, OH, -0-(Ci-
Cg)-allcyl, -(Cg-Cig)-aryl where aryl is unsubstituted or mono-, di-, tr-, tefra- o
pentasubstituted independently by halogen,
~(C1-Cy)-elkyl, -(C3-Cgl-cycloalkyl, OH, -0-(C1-Cg)-alkyl or
-0-(C3-Cg)-cycloalkyl,

«(C4-Cq4)-Het where Het is unsubstituted or mono-, di-, tri-, tetra- o7 pentasubstituted

-7
Lh

independently by halogen, -(C1-Cy)-alkyl, -(C3-Cg)-cycloalkyl, OH, -O-(C1-Cg)-
allcyi or -O-(C3-Cg)-cycloalkyl, or
-0-{Cq-Cgi-cycloalkyl,



Pic-(04-C15)-Het where Het is unsubstituted or mono-, di-, tri-, tetra- or pentasubstituted
indepéndently by halogen, -(CI-C4)-alkyl, -(C3-C6)-cycloalkyl, OH, -0-(C1-06)- alkyl or -0-(C3-C6)-cycl
oallcyl, or -0-(C3-06)-cycloallcyl, Ic 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 R8, together
with the ring atoms to which they are each bonded, form a 5- to 8-membered ring, where the ring
consists 5 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 -(CI-C4)-alkyl, -(C3

-C6)-cycloalkylndete -@te1oCal-atkyhorhyirogerydoaikyh wiate Simmener &l Gthelfyidregehtatoms in

the 5- to 8-mem f] , and in alkyl or cycloalkyl, may be replaced by fluorine, R9 is a
hydrogen atomr%eé?lgdc%%?ﬂg%%p(gg -C6)-cycl alkyl, -(C0-C4)- alkylene-(C6-C14)-aryl, where aryl is

unsubstituted oR fnambE.TiRr arid Ubstikitethihdependehapd R0 -(eis) wiky thy CrLapaki?, OH,
-(C3-C6)-cycloalkyl ot 0- (¢:3-C6)-gygloalkyl, (GO 9‘%%-@%@%55%&%@%&%5@&%%#%ﬁéists

unsubstituted or mono-,di-, ti-I-, tetra- or pentasubstituted independeritly by ha gen—(C1-C4)-alkyl,
-(C3-C6)-cycloabkiyl, 0Ok bOn(@drG6)ralkyl or syeidats 2amndsvahererddicor Summetottte ¢XMFTYeh atoms

e o S AN PRI e BT e e <
unsubstituted osymono-, di- or trisubstituted independently by -0-(C1-C6)-alkyl, -(C1-C4)-alkyl, OH,
(C3-C6)-cycloalkyl oF 0463 COyeycloalkYioayl, OH, -0-(C1-Ceralkyl or -O-(C3-Cg)-
cycloalkyl, where some or all of the hydrogen atoms in the 5- to 8-membered ring
10 formed, and in alkyl or cycloalkyl, may be replaced by fluorine,
R9 'is 2 hydrogen atom, -(Cj-Cgalkyl, -(C3-Cg)-cycloalkyl, -(Cgp-Csi-
alkylene-(Cg-C14)-aryl, where aryl is unsubstituted or mono-, di- or tnsubsttuted .
independently by -O-(Ci-Cg)-alkvl, -(C1-Cy)-alkyl, CH, -(C3-Cgj-cycloalkyl or
-0-(C3-Cg)-cycloalkyl, |
—(CQ~C4)-alkylcne-(C4~C15)~Het where Het is unsubstituted or mono-, di-, tri-, tefra-
or péﬁ’casubstimted independently by halogen
-(C1-Cy)-alkyl, -(C3-Cg)-cycloalkyl, OH, -0-(Ci-Cgj-alkyl or -O;(C3—Cg}-
cycloalkyl, and where all or some of the hydrogen atoms in alkyl, alkylene or
cycloalkyl may be replaced by fluorine,
20 R21 and R22 are each independently az hydrogen atom, -(C;-Cg)-alkyl,
' -(Cy-Cg)-eycloalkyl, -(Cp-Cy)-alkylene-(Cg-Cy 4)-aryl, where aryl is unsubstituted or
mono-, di- or msubstituted independently by -O-(C1-Cg-alkyl, -(C1-Cy)-alkyl, OH,
-(C3-Cg)-cycloalkyl or -O-{C3-Cg)-cycloalkyl,
-{Co-Cy)-alkylene-(C4-C1 5)-Het, where Het 1s unsubstituted or mono-, di-, tri-, tetra-
25 or pentasubstituted independently by halogen, (C1-Cyl-alkyl, -(C3-Cgl-cycloalkyl,
OH, -0-(C1-Cg)-alkyl or -O-(C3-Cg)-cycloalkyl,
-S09CHa or -SO,CF3, where some or all of the hydrogen atomns in alkyl, alkylene or

cycloaikyl may be replaced by fluorine, or



(C0-C4)-alkylene-(C4-C15)-Het, where Het is unsubstitated or mono-, di-, ti-i-, tetra-250r
pentasubstituted independently by halogen, (Cid{:4)-alkyl, -(C3-C6)-cycloalkyl, OH, -0-(C1-C6)-alkyl or
-0-(C3-C6)-eycloalkyl, -507CH3 or -SO,CF3, where some or all of the hydrogen atoms in alkyl,
alkylene or cycloalkyl may be replaced by fluorine, or id R21 and R22 in the "N(R21)-R22" and
"N(R21)-C(0)-R22" fragments represent a 5- to 8-membered ring which is formed together with the
nitroaen atom "N" or the "N-C(0)" group to form cyclic amines, irnides or lactams which contain up to 2
further heteroatoms from the group of N, 0 and S, where the ring is unsubstituted or mono-aor
disubstituted iftfSpendiBAgyibyhy CHEB2A)-RRY, 2pd3 6}y clotikyR B HrEens EBF=RY br-
0-(Ce-CO)-cyqogliyl whers Spme ALaloibe BYngRR lpm e e 2edo frmernbergkring fotmed.
and in alkyl or cycloalkyl, may b& replaced by fluorifie. In a second aspect, there is provided a
medicament, cB&patterzedbyam effelitiviandoticnttietjedatione SOMBORIRET e formiTeY as
defined above ﬁgﬁ]gg)g?g?ygltgg%p&a_rgg]%g Weally, stitatle.ghd physialogically.cempatible griier,

additive andlor other active ingredi and excipients. hi a third aspect, there is provided the use of

the compound of diveifermtdd Itepefivet nbovedor prodlcig-Laddianeriolgfrépjtad;

secondary prevention and treatment of al| of those_disorders assqciated with thromboses mbolisms,
hypercoamilabfify;HbrbE eHages oF ?Pfﬁ%?&é@‘ﬁﬁ%?d@?s@l% I%?agjf%\élﬁ%r% Pec ?%Se}ié?%eprovided

a process for pienaring the Gompaypdofie faiaula | andefineganons, whishwomprises yreacting a
compound of the formula 1l 02 R4 R5 03R6(I) 0 R8R7 .
fluorine. : '

- In a second aspect, there is provided a medicament, characterized by an effective content of at

least one compound of the formula I as defined above together with a pharmaceutically
suitable znd physiologically compatible carrier, additive and/or other actve

ingredients and excipients. . -

In a third aspect, there is provided the use of the compound of the formula I as defined above for

producing a medicament for prophylaxis, secondary prevention and treatment of all of
those disorders associated with thromboses, embolisms, hypercoagulability, fibrotic

changes or inflammatory disorders.



where R4, R5, R6, R7, R8, Q2 and Q3 are each as defined in formula | and W is chloride, bromide,
mesylate or tosylate with a compound of the formula Il N G 1 where RI, R2, R3, R9 and Q1 are each
as defined in foimula L with or without addition of, base, in a solvent to give a compound of the foimula
I, or reacting a compound of the formula VI, NT4 R3RS 0 (VI)R8R7 + 01 W (VIlI) where RI, R2,
R3, R4, R5, R6, R7, R8, R9, Q1, Q2 and Q3 are each as defined in foimula | with a compound QI-W'
where W' is chloride, bromide, tosylate, mesylate, 15methylsulfate or a similarly good leaving group,

with or without addition of base, to give a compound of the formula |, or c)reactin? a compound of the
foiiiiula XXVI In a fourth aspect, there is provided a process for preparing the compound of the formula I as

defined above, which comprises

a) reacting a compound of the formula II
Qz R4 Rs
W
Q3 RS il
> (n
o
RE& RY

ih

where R4, R5, R6, R7, R8, Q2 and Q3 are e’ac;n' as defined 1n formula I and W is

chloride, bromide, mesylate or tosylate with a compound of the formula III

H_a
R N /<
=Y
TN ()
\ T,
R2

where R1, R2, R3, R9 and Q1 are each as defined in formula I, with or without

addition of base, in a solvent to give 2 compound of the formula L, or

10
b) reacting a compouné of the formula VII,
NH w-at
R‘IVN\N ng ?4 RS R‘i\-f/’N\N/q Q2 Qs R4 =T
] [ == : E—y N —
. E\ — RETQ: W P .
R2 7N/ R2 \ N/
ks R8O (v m Rz RO
Vi) RE R7 RE R7
where R1, R2, R3, R4, R3, R6, R7, R, RO, QL, Q2 and Q3 are each as defined m
forrnula I with a compound Q1-W" where W’ is chloride, bromide, tosylate, mesylate,
15 ‘ methylsulfate or 2 similarly good leaving group, with or without addition of base, to

give a compound of the formula I, or

¢) reacting a compound of the formuia XXVI



if NH RiN43 02 R4 2-ON (XXI)------- , 6--N caseR2.,,,,'-.--..,c/-----..(1--- \ (sptional)l R3 R9 0/ RS (VII)
where RI, R2, R3, R4, R5, R6, R7, R8, R9, Ql, Q2 and Q3 are each as defined in formula | with a
compound Z-CN where Z is a good leaving groupiguch as tosylate, chloride or bromide, with or without

addition of base, to give a compound of the 5formula VII, or d)reacting a compound of the formula
XXVII MN s 03

N Q5. o M re o NH g _
R1 /N 3 N Re . ZCNXXD \1// \I{.{{”m 02" - y

N - g RS " (optonal Rz \ths I W ~
o o RE R7

where R1, R2, R3, R4, R3, R6, R7, R&, RY, Q1, Q2 and Q3 are each as defined in
formula T with 2 compound Z-CN where Z is a good leaving group such as tosylate,
chioride or bromide, with or without addition of base, to give a compound of the

5 formula VI, or

d) reacting 2 compound of the formula 33{VII

¥ -
s _
HIN a3
R1L N R4 pE . RIS /G =
4 !N 1 f\/ﬂ?—s “suifur activator” ~ N w—\v\/
\ e
R2 7 e R
by O rg O

OOXVH) | {n

where R1, R2, R3, R4, R5, RS, R7, R8, RS, Q1, Q2 and Q3 are each as defined in

10 formuia [ with a sulfur activator to give 2 compound of the formuia I, or

e) either isolating the compound of the formula I prepared by methods a) to d) in
free form or releasing it from physiologically mcompatible salts or, in the case of the

presence of acidic or basic groups, converting it to physiologically compatibie salts, or

15
1) separating a compound of the formula I prepared by methods a) to d), or a
suitable precursor of the formula I which, owing to its chemical structure, occurs 1n
enantiomeric or diasteresomeric forms, into the pure enantiomers or diastereomers by
salt formation with enantiomerically pure acids or bases, chromatography on chiral
20 stationary phases ot derivatization by means of chiral enantiomencally pure

compounds such as amino acids, separation of the diasterecmers thus obtained, and

elimination of the chiral auxiliary groups.



RINN N R9 0 R3 RS (YJCVII) ,Q1 4 R5 ,Ri,Naz 'sulfur activator R6 R7 where RI, R2, R3, R4,
R5, R5, R7, R8, R9, QIl, Q2 and Q3 are each as defined in 10formula | with a sulfur activator to give a
compound of the formula |, or e) either isolatingjthe compound of the formula | prepared by methods
a) to d),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 15 f) separating
a comppEnd HEHFAGRIET Iepared by methods a) to d), or a suitable precursor of the formula |

which, puing 1,15 chemical siiueatuse. gectsinenanimeric or diastereomeric forms, info the pure

enantiomers or diastereomers by salt formation with enantiomerically pure acids or bases,
chrornatomphy on chiral 20 stationary phases or derivatization by means of chiral enantiomerically
pure compounds such as amino aci ,?separation of the diastereomers thus obtained, and elimination

of the chiral auxiliary groups. Ig/?lf AILED DESCRIPTION
' N
R

; Q2 R4 ps
R1-_ \"f 9 |
5o N 7 RE B
O
R3 9
RS R where R1, RZ, R3, R4,

RS, R6, R7, R8, RY, Qf, Q2 and Q3 are each as defined below. The compounds of the
formula T have antithrombotic activity and inhibit especially protease-activated receptor 1
(PARl). The invention further relates to a process for preparing the compound of the formula

1 and to the use thereof as a medicament.

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

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

Activation of the 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 coaculation of blood is a process for controlling blood flow which is essential for the
survivel of mammals. The process of coagulation and the subsequent breakup of the clot after
wound healing has taken place starts afier damage to a vessel and can be divided into four

phases:



The invention relates to novel compounds of the formulal RS5, R6, R7, RS, R9, Q1, Q2 and Q3 are
each as defined below. The compounds of the formula | have antithrombotic activity and inhibit
especially protease-activated receptor | (PAR1). The invention further relates to a process for

preparingthe gampeynd of the formula | and to the use thereof as a medigamentBroigasesactivated
receptor | (PARI) is a thrombin receptor which belongs to the class of G protein-coupled receptors

(GPCR). The gene for PARI is located on chromosbome 5q13, consists of two exons and covers a
region of about 27 kb. PAR1 is expressed inter alia in endothelial cells, smooth muscle cells,

fibroblastsrpeurans and humanlond platelets; O RIoadBlatelels, RARL S @nJmpgstant receptor of

sianal transmission and is involved in initiating the aggregation of blood platelets. Activation of the
PARS tak&sthiace 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
coastulation of blood is a process for controlling blood flow which is essential for the survival of

mammadls Thseprbpbass of Gshalintbichrdhastosipdbeycrpr el ot théhelstastslolisting healing has
taken plage; SIAHS Afieh damage o A Mezseh ARt canhe divided it four Rases adods The phase of

vascular constriction: the blood loss into the damaged area is reduced thereby. 2. The next phase is

that of platelatoasiasssnoes! tecehprsaerEb A g e SubBHAS RTINS STHE ATy adhesion to the
matrix agliyates.thelatelstaabich then pracele vatiQusacivalqes whishdead iagabancement of the
|

activation. These activators additionally stimulate further recruitment of new platelets to the site of

vessel diAielge s prEATotE s Rt RREgaHsTt thesHrardisessah R e gt S i B eddel wall
damage;gnd tarmia: tillJogeg Riatglet plugiActiviation ofrlalelets further deadsdoprasanrtation Of

phosphatidylserine 10and phosphatidylinositol along the cell membrane surfaces. ExEosu,re of these

phb3phafsiad esrissikdiaprbobitemsginer A RTRIRE B HRARR RZRPR EoPh pRERe S SO EB Y ulation
cascadgs e3eddg foitialvistlblopse plateletagaragaies cresshinked dnifiben o the theambhiss

comprises only platelets and fibrin, it is a white thrombus. If red blood corpuscles are
3. The initially still loose platelet aggregate is crosslinked by fibrin. If the thrombus
comprises only platelets and fibrin, it 1s a white thrombus. If red blood corpuscies are

15 additionally present, it is a red thrombus.
4. After wound healing, the thrombus is broken up by the action of the protein plasmin.

Two alternative pathways lead to the formation of a fibrin clot, the intrinsic and the extrinsic
20 pathway. These pathways are initiated by different mechanisms, but in a later phase they
converge to a common pathway of the coagulation cascade. Formation of a red thrombus or 2
clot on the basis of a vessel wall abnormality without wound is the result of the ntrinsic
pathway. Fibrin clot formation as response to tissue damage or injury is the result of the
extrinsic pathway. Both pathways include a relatively large number of proteins which are

25 known as coagulation factors.

The intrinsic pathway requires coagulation factors VIII, IX, X, Xi and X1II and prekallikrein,
high molecular weight kininogen, calcium ions and phospholipids from platelets. Each of
these proteins leads to activation of factor X.

30

The intrinsic pathway is mitiated when prekaliikrein, high moiecular weight kininogen, factor



15additionally present, it is a red thrombus. 4. After wound healing, the thrombus is broken up by the
action of the protein plasmin. Two alternative pathways lead to the formation of a fibrin clot, the
intrinsic and the extrinsic 20pathway. These pathways are initiated by different mechanisms, but in a
later phage they/convEYge to a common pathway of the coagulation casc&d&./Eppedioniafa red
thrombus or a clot on the basis of a vessel wall abnoiinality without wound is the result of the intrinsic
pathway. Fibrin clot formation as response to tissée damage or injury is the result of the extrinsic
pathway. Both pathways include a relatively large number of proteins which are 25known as
coagulatiopfactorsiddeiatrpsic pathwiay fes inescoanuatiomiactar seiitte o Xs Xhanemekdand
prekallilcrein, high molecular weight kininogen, calcium ions and hosggholipids fro plati ts. Each of
these pPbESTSTRRISTo ActVESh BRIAERIAREBE BXPERE™X| FRRIYS & ﬁé@éﬁ%}&@tﬂaﬁe Kirtace.

This memgntds teferaddoashe:eemasl RhaseeRinosaradedsiesseimalt aallagen istior primary
stimulus of the contact phase. The result of the contact phase progesses IS i,scéﬁversion of

prekallRFe i KealReiOFelr WFAEH Tn tikh YO N EES AR AT A LES T S A h TSI s E fisiihat

prekallelereinte kalelsrginn sa that hihesesulsiTastvationndedhe activationtoffaatosHXcinereases
there is activation of factor XI which leads. to releasge of brgggkinin a.vasodilator. The initial.phase of

vasocoretiatioh RafsiARTARF thePetsly B Euda AR S 5 FRSTARES h' AIGRORETEF Wlight

kininogennmihe preserceliGianians pladieeX astivaieg fastosdNaaeigh Xiisa groehzime which
contains vitamin K-dependent, c-carboxygflju.tamat% GLAﬁe?dueps. e senne OJ)rotease thactivity
becomd¥SFItFEntaftér CHP% idHEMarebGHEHG HASRGER reditflies” S&VRrRIGHIE SefNE Proteases
in the blegehgoagitation Kassasddfacorsiho g fandX) Chatpirestabsvitbimindtedepeadent GLA

residues. Factar IXa cleaves facjor X and, leads to activation to factor Xa. The pgeconditign for the
ot G A TR S A To o o 8 i TS B TS A e, RS Ui

ions and factors Villa, 1Xa and X .
on the surfaeeafiasiivatethplaletetscne dbofde séacfions ol hctilated ptateiptsdsttie presentation

of phosphatidylserine and phosphatidylinositol al the surfaces. Eoiniation, of the protease complex
is madeVBf’;%EF{)%“éﬁpéﬁzé'%@ﬁEié? fﬁ%lgé{eﬁhc%ﬁ%li%g s?]l?laYﬁlss%?g(gegs,a é?ci%‘n?disllﬁj élgttzvggoan rtg)ceptor for
factors fXa@angaX Thagiescwhditherdiarelre fisesetits: e dliacto Ketle thoaguadiom caSeguteteAstivation of
factor VIII with formation of factar Villa actual receptor, requires only a minimal 20 amount of
thrombiﬁ‘?rﬂg&?ﬁeo r?cehc}?gt%](r‘q 611 Orrosr'r\}gﬁ]afncr%e%gﬁ%fggtg}r | %%%efi%%%glﬁcﬁ%%gv&?a G%ﬁsér:&,?%%d
inastivaped iy thsorbin. dihisctwalegictivityetfithiombin imresdatioioto fdctarovilidededsdortheaprotease
complex formation,being self-limiting and thus the blood.coagulation being localized. 25PAR1 and
PAR4 gTRySR 48K Vé\llnlggllg)ifna#él%é{ SHSsht m‘a% 80‘%]%“% Sin® ?g S

1C O Q1Ease COINY Made NDOSsl

Vation of human atele saby Hhr In; ac ivation of these

receptotsy legsisticemothtvel pgicalichiande Srirtblopd ptatefetsorélélse vf s D Peaspt@ggregation of the

blood platelets %?ure 4§§£12%§7 2001). PAR1 inpibitor.s zgtrg described for ex em%le in Ehe European
4 6,

AR . 1
patent |%Iéi1| é‘if’oi r8?0§6 i%sﬁfﬁf‘sazc %Cf%lﬁa en 036‘6{&:5%%5 %%Ygﬁnand usS
2004/152786t@ndlhevittefmational apphicatiol MO 08/@88428cceptor, requires only a minimal
20  amount of thrombin. As the concentration of thrombin increases, factor VIila is finally
cleaved further, and inactivated, by thrombin. This dual activity of thrombin in relation to

factor VIII leads to the protease complex formation being self-limiting and thus the blood

coaguiation being localized.

25  PARI 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
30 EP1391452, the US patent applications US 6,063,847 and US 2004/152736, and the
international application WO 03/08942%.



4 The compounds of the formula | show a high specific inhibition of protease-activated receptor 1 and
are therefore suitable for prophylactic and therapeutic use in humans suffering from disorders
associated with thromboses, embolisms, hypercoagulability or fibrotic 5 alterations. Examples of such

disordefg gregisormbesis, deep vein thrombosis, pulmonary embolisms, cerebrtinfanciiongmyocardial
infarction, high blood pressure, inflammatory disorders, rheumatism, asthma, glomerulonephritis or

osteoporosis. The compounds of the foimula | cartbe employed for secondary prevention and are
suitable both for acute and for long-term therapy. 10The compounds of the founula | can also be
employed in combination with active ingredients which act by antithrombotic principles different from
PAR 1. 1)The invention therefore relates to a compound of the formula |  15and/or any

stereoisbimetienartandonséribFofamardt thes ko potinehos AR HeriiR IEaR M HifkeaPeLET tRAEEe forms in

any rati?ec%?fgpﬁ aphysiolndically.compatibiesai of the eampernd efdhefoimulah vdergiQl is a
hydrogen atom, -(C1-C6)-alkyl, -(C3-C6)-cycloalkyl, -OH, -0-(C1-C6)-alkyl or -O-

(C3-Co)fieyeloHRayranhers atia P Ant 16 c IBEII 2% o SEPPGHS T s tRRSEOR SEBLI Y- 20 of kS isbstituted
i“dgpe%%%b{o%-(&%ﬁ%&aﬁﬁyku&(;%&@&@yc@l%lm1@5‘&&1-@]&%- B aphds (GaraBkeycloalkyl,

where some or all of the hydrogen atoms in alkyl or cycloalk%gmay be replaced by fluorine, Q2 and Q3

are the avrlisrgiffershtand BrewacHHasaRd dR{R) dIRYdIHB DB PIRsIIC 6 N ARNEHOTY
-(C3-Co);cycloalkyl-wheresomeat alkiefihebydrogen alomsinalkyloriacysioaiyimay be replaced

by fluorine, . ‘
formula I can be emploved for secondary prevention and are suitable both for acute and for

long-term therapy.
10 The compounds of the formula I can also be employed in combination with active ingredients

which act by antithrombotic principles different from PARL. ¢

1) The invention therefore relates to a compound of the formula I

N
R1_ _N_ I a2 R4
- NJ\ Q3 RS
N |
29 O
R3 RS RE R7
15  and/or any stereoisomeric or tautomeric forms of the compound of the formula I and/or
mixtures of these forms in any ratio, and/or a physiologically compatible salt of the
compound of the formula I, where

Q1 is a hydrogen atom, -(C1-Cgl-alkyl, -(C3-Cgj-cycloalkyl, -OH, -0-(C1-Cg)-alkyl or -O-
(Cy-Cg)-cycloalkyl, where alkyl and cycloalkyl are each unsubstituted or mone-, di-
20 or trisubstituted independently by -(Cy-Cg)-alkyl, -(C1-Cg)-cycioalkyl, OH, -O-(C;-

CgJ-alkyl or -O-(C3-Cg}-cycloalkyl, where some or all of the hydrogen atoms in alkyl

or cycloalkyl may be replaced by fluorine,

Q2 and Q3 are the same or different and are each independently a hydrogen atom, -(C1-Cg)-
alkyl or -(C3-Cg)-cycloalkyl, where some or zll of the hydrogen atoms in alkyl or

25 cycloalkyl may be replaced by fluorine,

RI, R2 and R3 are the same or different and are each independently a hydrogen atom,



RI, R2 and R3 are the same or different and are each independently a hydrogen atom, 5
-(C1-C6)-alkyl, -(C3-C6)-cycloalkyl, -0-(C1-C8)-alkyl, -0-(C3-C6)-cycloalkyl,
-(C0-C4)-alkylene-C(0)-N(R1 )-R12, -(C0-04)-alkylene-C(0)-0-R11, -(C0-C4)- alkylene-C(0)-R11,
-(CO-C4yrajkylenedytRR11)-R12, -(CO-C4)-alkylene-N(R1 1)C(0)-R12, halogemn; €GN O2,
-S02CH3, -S02CF3, -SF5, -Si{-(C1-C4)- 5 alkyl]3, -(C1-C6)-alkylene-0-(C1-C6)-alkyl,
-0-(C1-C6)-alkylene-0-(C1-C6)-alkyl, -0-(C0-C4)-alkylene-(C6-C14)-aryl where aryl is unsubstituted or
mono-, di- or trisubstituted independently by -0-(C1-C6)-alkyl, -(C1-C4)-alkyl, OH, -(C3-C6)- cycloalkyl

or -0-(C3-C6)-cyeloal (C1,64)alk H&3-C6 C4- :Het, ti
unsubstituted gér@ *o%é(;)\{% g{i?zér tr%gj%gfé&%é@d?ﬁ}dé%g’end?ﬁgs y %ﬁ%%%CGﬁﬁogiiﬁy%@ }dgfcls

Slopent and Syl 12 cach Unaubgited ot moncy (. o fiubsited miopendeny by
ycloalkyl are each unsubstituted or mono-, di- or trisubstit ind tly b
-(c1.§4;-a|kg|pzm@re@za»c%aky1;<@9¢c@:@&y@gw%wrﬁﬂtéa-c&q@%?ﬁr%ﬁ ST
unsubstitute 0RO, di-, tri-, tetra- or pentagiHstity i € b AC] -alkyl,
(Co-00) cycloaI IO BRET Moo 0350y yeioaol T I Hetmhark HeL e

unsybstituted QIEAIGRO-~( dir, O3 ABierRrPEtpsLsiliuped -iDdepetdpatly ey hdlogan(EaxS4)-alkyl,
-(C3-C6)-cycloalkyl, OH, -0-(C1-C6)-alkyl or 20cycloalkyl, -0-(C3-C6)-cycloalkyl, or where some or all
of the hydrogerCat6m<in-alikylcak{iant pticysloatgr tabe tepaeeti ByetusinB 8P R 1%aNE R 2 or R2

and R3, together with the ring atoms t ich d - 10, 8- d ring,
where the ring €oH %@%ﬁﬁ}f%‘?e&?%%ﬁ%g\?(l)%gs ‘OE?"?,é a—roégéfﬁzy%ct)ﬁ sgg rr—ﬁqg?g?e %ﬁa@?g "kl)?%ﬁtrc:g]egn,
oxygen or sulfutaoms, where e dpgds-unskbstivted,ormeneyierdisubstiutedingependently by

-(Ci-C4)-alkyl, -(C3-C6)-
C15)-Het, where Het is unsubstituted or mono-, di- or trisubstituted independently by

16 —(C}-Cé}—alkyi, (C3-Cg)-cycloalkyl, OH, -0-(C;-Cglalkyl or -O-{C3-Cg)-
cycloalkyl, or
-0-(C1-Cg)-alkylene-O-(C1-Cg)-alkylene-O-(C-Cg)-alkyl,
where alkyl, alkylene and cycloalkyl are each unsubstituted or mono-, di- or
trisubstituted independently by -(C1-Cg)-alkyl, -(C3-Cg)-cycloalkyl, OH, -O-
15 (C1_Cgjralkyl, -(Cg-Crg)-aryl where aryl is unsubstituted or mono-, di-, tri-, tetra- or
pentasubstituted independently by halogen, -(C1-Cyg)-alkyl, -(C3-Cg)-cycloalkyl, OH,
-0-(C1-Cgi-alkyl  or -0-(C3-Cgj-cycloalkyl, -(C4-Cys)-Het where Het 1s
unsubstituted or mono-, di-, tri-, tetra- or pentasubstituted independently by halogen,
-(C1-Cy)-alkyl, -(C3-Cgl-cycloalkyl, OH, -0-(C1-Cgi-alkyl or -O-(C3-Cg)-
20 cycloalkyl, -0-(Ca-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
25 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)-
cyeloalkyl, OH, -0-(C1-Cg)-alkyl or -O-(C3-Cg)-cycloalkyl, where some or all of the

hydrogen atoms in the 3- to 8-membered ring formed, and in alkyl or cycloaliyl, may



cycloalkyl, OH, -0-(C1-C6)-alkyl or -0-(C3-C6)-cycloalkyl, where some or all of the hydrogen atoms in
the 5- to 8-membered ring foimed, and in alkyl or cycloalkyl, may 6 be replaced by fluorine, RI | and
R12 are each independently a hydrogen atom, -(C1-C6)-alkyl, -(C3-C6)-cycloalkyl,
-(Co-CéjralkylenedS64C14)-aryl, where aryl is unsubstituted or mono-, diPGi tESIOSHHGEL 0O
independently by -0-(C1-C6)-alkyl, -(C1-C4)-alkyl, Oft -(C3-C6)- 5cycloalkyl or -0-(C3-C6)-cycloalkyl,
-(C0-C4)-alkylene-(C4-C15)-Het, where Het is un§ubstituted or mono-, di-, tri-, tetra-or
pentasubstituted independently by halogen, (C1-C4)-alkyl, -(C3-C6)-cycloalkyl, OH, -0-(C1-C6)-alkyl
or -0-(C3-C6)-gy¢ h@%ﬁlﬁgor -S09CF3, 10where some or all of the hydrogen atoms in alkyl,

alkylene or cycloalkyl may be replabed by fluorine, or R11 and R12 in the "N(R11}-R12" an
"N(R11}1¢k®uﬁaﬁé@fﬁaaﬁ@éh@é@5?é§%ﬂ%%hi’&fsgme%ﬂéréﬁcﬁﬁﬁakﬁlﬁﬁ%s" ﬁ?éé”%i?ﬁ%cr}%vith the

nitrogen atom "N.' or.the *N-C(0)-greup.tg for lic amines,.jmi C ich gontain up to 2
m%)-ﬁg%lf{ﬁ(:e-gcrgh% 1 61? %rg% ¢ £ dﬂ&ﬂ%ﬁtﬂ@@ @n}%gyj& N & el

further 15heter a% and S, where the Tina is unsubstituted or mono- or

disubstituted indepereantly:BYer&-6a)-alkyl,G(@3;C8)eyeidalkyd; | GH,) -AKE 1-CH)-alkdA O -
-0-(C3-C6)-cycloalkyl, where some or all of the hydrogen atoms in the 5- to 8-membered ring formed,
and in alkyl or ey&lsdlkilomey(be feplacsirblkfluorine, 20R4, R5, R6, R7 and R8 are the same or

e e
-S02CF3, -(COL4alisas )RR haARIUBN. nBbRen(G-LCa)plienaC{QR Y cHielRy!,
OH, -0-(C1-Cg-alkyt or -0-(C3-Cgl-cycloalkyl,
-S0O»CHj or -S5O CF3,
10 where some or all of the hydrogen atoms in alkyl, alikylene or cycloaikyl may be
replaced by fluorine, or
Ri1 and R12 in the "N{(R11)-R12" and "N(R11)-C(O}-R12" fragments represent a 3- 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

15 heteroatoms from the group of N, O and S, where the ring is unsubstituted or mono-
or disubstituted independently by ~(Cy-Cg)-alkyl, -(C3-Cg)-cycloalkyl, OH,
-0-(C1-Cg)-alky! 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,

20 R4, R5, R6, R7 and RS§ are the same or different and are each independently a hydrogen
atom, -(C1-Cg)-alkyl, -(C3-Cg)-cycloalkyl, OH, -CN, -NO», -0-(C1-Cgj-alkyl, -O-
(Cay-Cg)-cycloalkyl, -(Cg-Cy)-alkylene-(CO}-N(R21)-R22, -50,CHj3, -S0;CF3,
-(Cg-Ca)-alkylene-C(0)-0-R21, halogen, -5Fs, -(Cp-Cy)-alkylene-C{O)-R21, -(Cp-
Cy4)-alkylene-N(R21)-R22, -(Cp-Cy)-alkylene-N(R21 3-C(0)-R22, -(C-Cg)-alkylene-

25 0-(Cy-Cg)ralkyl, ~{Cg-Cg)-alkylene-O-(C-Cg)-alkylene-O-(C1-Cg)-alkeyl, -Si[-(Cy-
Ca)-alkylly, -(Co-Cg)-alkylene-O-(C1-Cy)-aikylene-(C3-Cg)-cycloalkyl, ~(Cg-Cgl
alkylene-0-(Cp-Cg)-alkylene-(Cg-Ci4)-aryl or -(Cq-Cy5)-Het,

where alkyl, alkylene and cycloalkyl are each unsubstituted or mono-, di- or



C4)-alkylene-N(R21)-R22, -(C0-C4)-alkylene-N(R21)-C(0)-R22, -(C1-C6)-alkylene- 25 0-(C1-C6)-alkyl,
-(C0-C6)-alkylene-0-(Ci-C6)-alkylene-0-(C1-C6)-alkyl, -Si [-(C1- C4)-alkyl] 3,
-(C0-C6)-alkylene-O-(C1-C4)-alkylene-(C3-C6)-cycloalkyl, -(C0-C6)-
alkylenexQy(€&6d-alkylene-(C6-C14)-aryl or -(C4-C15)-Het, where alkyl PRyl apd@ytioalkyl are
each unsubstituted or mono-, di- or 7 trisubstituted independently by 4C1-C4)-alkyl,
4C3-C6)-cycloalkyl, OH, -04C1- C6)-alkyl, 4C6-CA14)-aryl where aryl is unsubstituted or mono-, di-,
tri-, teu-a- or pentasubstitutedindependentlybyhalogen,

4C1-C4)-alyl e Rneyclaalion @ii0451-00)-alllar D408 D6y cyslnaliy 40 C15) tiet where
inae

Het is unsubstituted or mono-, di-, tri-, tetra- or pentasubstitute pendently by halogen,
4C1-C4)-alkyl, 4O3I06)-efcd salRydryDihe®-(Cd - C6 yalkyb o1tu0ACe-OBYsycldalki otetra- or
-04C3-C6)-cycloalkyl, 10where some or all of the hydrogen atoms in alkyl, alkylene ot cycloalkyl may

be replaced b)}jﬁﬁ@ﬁﬂéﬁt’é\“ﬁé}l and R5, R5 HifRBIEBYUNd R7 or R7 &Rd R8, togetheiithtHe ring

atoms to whichheyaseagagch bondeds fognaa&odtk8tmembengd ring, \whete-the dtigconsists only of
carbon atoms or 1, 2 or 3 of these atoms are replaced by nitrogen, oxygen or sulfur 15atoms, where
theXing is unsu@stitatéd beyasndor disubstituted independently by -(C1-C4)-alkyl,

-(C3-C6)-cycloalkyl, OH, -04C -C?‘?lk | or -04C3-C6)- cycloalkyl, where some or all.of the hydrogen
atoms in the 5- ‘Egﬁgﬁﬁ%%trg ili 5ihg|/ ?%?1%%%%% Ky or gﬁa(éﬂktﬁ, Tg%§/ab8rr %}gaggg%éu%?orine, R9

is @ hydrogen atae. oL E)alkul ool 3-66)-eysloatkyl, 4€9-CA)-alkdene(GE-C 14)- 2Qaryh-where
aryl is unsubstituted or mono-, di- or trisubstituted independently by -0- (C1-C6)-alkyl, 4C1-C4)-alkyl,

OH, -(C3-C6)-ejkidatkyDalC-pdig 3<«Capainioatkyl,
-0-(C3-Cg)-cveloalkyl,

10 where some or all of the hydrogen atoms in alkyl, alkylene or cycloalkyl may be
replaced by fluorine, or
R4 and R5, RS 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 1, 2 or 3 of these atoms are replaced by nitrogen, oxygen or sulfur
15 atoms, where the ring is unsubstituted or mone- or disubstituted independently by
«(C1-Cgralkyl, -(C3-Cgicycloalkyl, OH, -O-(Cj-Cgialkyl or -O-AC3-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,
RY is a hydrogen atom, -(C1-Cgi-alkyl, (C3-Cg)-cycloalkyl, -(Co-Cy)-alkylene-(Cg-Ci4)-
20 aryi, where aryl is unsubstituted or mono-, di- or trisubstituted independently by -O-
(C1-Cgl-alkyl, -(C1-Cy)-alkyl, OH, «(C3-Cgl-cycloalkyl or -0-(C3-Cg)-cycloalky,
-(Cp-Cyg)-alkylene-(Cyq-Cq 5)-Het where Het is unsubstituted or mono-, di-, iri-, tetra-
or pentasubstituted independently by halogen, -(C1-Cygj-alkyl, -(C3-Cg)-cycloalkyl,
OH, -O-(C;-Cg)-alkyl or —O—-(Cg—Cé}—cyc]()aikyl, and where all or some of the
25 hydrogen atoms in alkyl, alkyiene or cycloalkyl may be replaced by fluorine,
R21 and R22 are each independently a hydrogen atom, -(C1-Cg)-alkyl, -(C3-Cg)-cycloalkyl,
-(C-Ca)-alkylene-(Cg-Cqg)-aryl, where aryl is unsubstituted or mono-, di- or

trisubstituted independently by -O-(C1-Cgl-alkyl, -(C1-Cy)-alkyl, OH, -(C3-Cgj-



4CO0-C4)-alkylene4C4-C15)-Het where Het is unsubstituted or mono-, di-, tri-, tetra- or pentasubstituted
independently by halogen, 4C1-C4)-alkyl, -(C3-C6)-cycloalkyl, OH, -04C1-C6)-alkyl or
-04C3-C6)-cycloalkyl, and where all or some of the 25hydrogen atoms in alkyl, alkylene or cycloalkyl
may beweplacggdyfluorine, R21. and R22 are each independently a hydpPatjeBRRODS, 6(040€6)-alkyl,
-(C3-C6)-cycloalkyl, 4C0-C4)-alkylene4C6-C14)-aryl, where aryl is unsubstituted or mono-, di- or
trisubstituted independently by -04C1-C6)-alkyl, 4€1 -C4)-alkyl, OH, -(C3-C6)- 8 cycloalkyl or
-0-(C3-C6)-cycloalkyl, -(C0-C4)-alkylene-(C4-C15)-Het, where Het is unsubstituted or mono-, di-, tri-,

tetra-or penta%ggm%mm@@d@gﬂyﬁl@yogm%en, -(C1-C4)-alkyl, -(C3-C6)-cycloalkyl, OH,
-0-(C1-C6)-alkyl or -0-(C3-C6)-cycloalkyl, 5-SO07CH3 or -S02CF3, where some or all of the hydrogen
atoms in alkyl -&lkyleneadsOyole&liaAlngy ibe. reprreddebysilustiheverR 21 BndR22-inthet®f{R21)-R22"
and "N(11.21)-C(0)-R22" fragments represent a 5- to 8- membered ring,which is formed ther with
the nitrogen aﬁn?eﬂfawgmﬁdd(&apgﬁ%ﬂt& ?é’rrﬂaz%ﬁ%’ émééifﬁ%%zs 6¢§éb¢é%%y\ﬁﬁ%%’gfbntain up
to 2 further 10@%9[@@5 _%:%)?_m greyp-Qf N _Czsx,@gékyyhere the ring is unsubstituted or mono- or
disubstituted independently by -(Ci-C4)-alkyl, ? 3:C6)-cycioalkyl, OH, -0-(C1-C6)-alkyl or
-0-(C3-C6)-cychalgH ywirereGonie owatrottne: ydid gé nhatbpusdgethetGmtai8athgniérdebrdng formed,

and in alkyl or cycloalkyl, may be replaced by fluorine. 15 2)Preference is given to a compound of the
formula | whergiiesdk h2areysnirecthB sBrE % ditferent and are each independently a hydrogen

atom, -(R4r 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

10 heteroatoms from the group of N, O and S, where the ring 1s unsubstituted or mono-
or disubstituted independently by -(C;-Cy)-alkyl, -(C3-Cgj-cycloaikyl, OH,
-0-{C1-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

Q1, Q2 and Q3 are the same or different and are each independently a hydrogen atom, -(C-
Cg)-alkyl or -(C3-Cg)-cycloalkyl, where some or all of the hydrogen atoms in alkyl or
cycloalkyl may be replaced by fleorine,

20 R1, R2 and R3 are the same or different and are each independently a hydrogen atom,
-(C1-Cgralkyl, -(C3-Cg)-cycloalkyl, -O-(Cj-Cgj-alkyl, -O-(C3-Cgl-cycloalkyl,
-{Cy-Cy)alkylene-C(O}N(R11}-R12,  {Cp-Cy)-alkylene-C(O)-O-R11, ~(C-Cq)-
alkylene-C(O)-R11, ~(Cp-Cy)alkylene-N(R11)-R12, -(Cy-Cg)-alkylene-N(R11})-
C(0)-R12, halogen, OH, -CN, -NO7, -S02CHa,

25 -S0,CF3, -SF5, -Si[-(Cy-Cy)-alkylls, -(Ci-Cgl-alkylene-O-(Ci-Cgl-alkyl, -O-
(C1-Cg)~alkylene-O-(Ci-Cgl-alkyl, -0O-(Cg-Cy-alkylene~(Cg-Cy4)-aryl where aryl is
unsubstituted or mono-, di- or trisubstituted independently by -O-(C;-Cgi-alkyl,

-(C1-Cy)-alkyl, OH, -(C3-Cg)-cycloalkyl or -O-{Cy-Cg)-cycloalkyl,



C6)-alkyl or -(C3-C6)-cycloalkyl, where some or all of the hydrogen atoms in alkyl or cycloalkyl may be
replaced by fluorine, 20R1, R2 and R3 are the same or different and are each independently a
hydrogen atom, -(C1-C6)-alkyl, -(C3-C6)-cycloalkyl, -0-(C1-C8)-alkyl, -0-(C3-C6)-cycloalkyl,
-(20-C4)satkylenefc@)yN(R11)-R12, -(C0-C4)-alkylene-C(0)-0-R11, -(CO-G4)r alkylmrresGid)R 11,
-(C0-C4)-alkylene-N(R11)-R12, -(C0O-C4)-alkylene-N(R11)- C(0)-R12, halogen, OH, -CN, -NO2,
-S02CH3, 25-S02CF3, -SF5, -Si[-(C1-C4)-alkyl]3, 9(C1-C6)-alkylene-0-(C1-C6)-alkyl, -0-
(C1-C6)-alkylene-0-(C1-C6)-alkyl, -0-(C0-C4)-alkylene-(C6-C14)-aryl where aryl is unsubstituted or
mono-, di- or tri_%y_leétli'g@ d&g%%[@?g%pg @é@yﬁﬁ(t%ljgl,s)@gqu-alkyI, OH, -(C3-C6)-cycloalkyl
or -0-(C3-C6)-cycloalkyl,” 9 -C4)-alky ene-(C}é-C6)-cycIoa kyl,-(C4-C1 )-Het, where Het is
unsubstituted oxhaenBst di- arstitstibstitlute drimae p endernitis oy HGkCdeptyle s (G HCE)gyCloalkyl, OH,
-0401-C61-alkyl or -0- C3-CG)-cycIoa1I?§%/;, or -0-(C1-C6)-alkylene-0-(C1-C6)-alkylene-0-(C1-C6)-alkyl,

5where alkyl, aff§éne crosiRplafe deh ofRstfbEfitated Bt nfEnoC-toF tlsiibitritey or
independently bés

:{8%@‘?@5&58 &ng&%t&iléﬁe_gﬂgfégﬁlgﬁ)-aIkyI, -(C6-C14)-aryl where aryl

is unsubstituted orm Ttri-, tetra- of stit independently by halogen, -(C1-C4)-alkyl,

-(g%—CGJ-Cyclozmé, Q@i,—doaﬂ@rle@)aawémo@ﬂ@g&@)é%&ﬂosﬁswbséﬁ%@l&)ﬁﬁi@hweﬁ(e Het i§ o
10unsubstituted or mono-, di-, tri-, tetra- or pentasubstituted independently a n, -(C1-04)-alkyl,
-(C3-06)-cyclodi§HPeities. edeessreid 5 cwééﬁééjagfxb-(@@ay&%ﬁ?%% o((:)r”g_E 'O'%%ﬁere some
or all of the hydé%%g% éogééﬁgyhgl%&% ar-gysloglikybmayibe dorapiacedby fuorine, with the

proviso that at le R3is not a hydrogen atom or
pentasubstituted independently by halogen, -(C1-Cyq)-alkyl, -(C3-Cgl-cycloalkyl, OH,
-0-(C1-Cglalkyl or -0-(C3-Cg)-cycloalkyl, -(C4-Cyg)-Het where Het 1s
0 unsubstituted or mono-, di-, tri-, tetra~ or pentasubstituted independently by halogen,
-(Cq1-Cyqj-alkyl, -(C3-Cg)cycloalkyl, OH, -O-(C1-Cgialkyl or -0-(C3-Cg)-
cycloalkyl, or |
~0-{C3-Cg)-cycloalkyl, or
where some or all of the hydrogen atoms in alkyl, alkylene or cycloalkyl may be
15 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 nng is
20 unsubstituted or mono- or disubstituted independently by ~(C;-Ca)-alkyl, -(C3-Cg)-
cycloalkyl, OH, -O-(C1-Cg-alkyl or -O-(C3-Cgl-cyveloalkyl, where some or all of the
hydrogen atoms in alkyl or cycloalkyl may be replaced by fluorine,
R11 and R12 are each independently a hydrogen atom, «(C1-Cgj-alkyl, -(C2-Cg)-cycloalkyl,
-(Co-Cy)-allylene-(Cg-Cra)-aryl, where aryl is unsubstituted or mono-, di- or
25 frisubstituted independently by -O-(Ci-Cgialkyl, -(Cy-Cygj-alkyl, OH, -{C3-Cg)-
cycloalkyl or -O-(Cy-Cgl-cycloalkyl,
-(Co-Ca)-alkylene-{C4-Cy5)-Het, where Het is unsubstituted or mono-, di-, tri-, tetra-

or pentasubstituted independently by halogen, {Ci-Cg)-alkyl, «(C3-Cgl-cycioalkyl,



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 20unsubstituted or mono- or
disubstitytecmdepensently by -(C1-C4)-alkyl, -(C3-C6)- cycloalkyl, OH, -QACIEIEHadkgh 0109
-0-(C3-C6)-cycloalkyl, where some or all of the hydrogen atoms in alkyl or cycloalkyl may be
replaced by fluorine, R11 and R12 are each indegéndently a hydrogen atom, -(Ct-C6)-alkyl,
-(C3-C6)-cycloalkyl, -(C0-C4)-alkylene-(C6-C14)-aryl, where aryl is unsu'ostituted or mono-, di- or

trisubstituted ingg e@(;[@gtjzgj@yaig %-ﬁ@ﬁg@mb);@g&ﬁaﬁlkyl, OH, -(C3-C6)- cycloalkyl or
-0-(C3-C6)-cycloalkyl, -(C0-C4)-alkylene-(C4-C15)-Het, where Het is unsubstituted or mono-, di-, tri-,
tetra- or pentasbsiitifedingepéidently by halogen, (C -C4)-alkyl, -(C3-C6)-cycloalkyl, 10 OH,
-0-(C1-C6)-alkyl or -0-(C3-C6)-cycloalkyl, -SO2CH3 or -S07CF3, where some aor all of the tB/drogen
atoms in alkyl, Ak§ie "6t @ﬂ?c‘rl‘gaﬂfymﬁéy BEP RSP I AEERY RGN 5Y 8B PTaRF RIS Y THY O°
"N(RI1)-R12" apdiNéRa Rt@RR32" fragments represent a 5- to 8- membered ring which is formed
together with the_nitrogen atom "N" ar the "N-(CO "@mugjéo thaou ¢yclic amines, imides_or lactams

which c&ﬂéiﬁﬂ?p%%%%e'%é}%ﬁé%saﬁééﬁ Poup-af N, 20 ARG BEWhER e tfigis Bifsubstituted

or mono-or disuhstBided indepantentibycd Gl ated (HGa ke vetaalkyl, &lhel 00(DC6)-alkyl
or -0-(C3-C6)-cycloalkyl, where some or all of the hydrogen atoms.in alkyl or cycloalkyl be
replaced by fluéFE, 4 718! RECl7 4RI Re HrY ecga(i‘%%t%tp%iff’ ?‘h 8?3/&5&%%%6% i dg'%gél){?aently a

hydrogen atomue{Gaateh)salikyh t€3r66)-cyoioalatiGHwIGN, NQRe-0: (BiC8)rady/lor O3
Coyoyonlol (COCS A Ene CONERR22 SO, SECEL 15 oy on
'(q%'c‘l)_'a_lky!?—'@ﬁ(_@%i@&?-ﬁ%_@0’%%9—'&@-@%{@%@%:&% _?%li@@@?‘%%r‘%@%‘Sﬁ%‘hyc}rqg{_:n aloms
alkylene-0-(Ci-C6)-alkyl, -(CO-C6)-alkyleéne-0-(C1 -C6)-alkyl ene-0-(C1-C6)-alkyl, -Si[-(C1-C4)-alky1]3,
-(C0-C6)-alkylened@(Cit «@AyAllvIere-HE s yoldallyikc, '
cycloalk ik SabR NI o TR dF oF DS p ot By Ly ™
-(C3-C6)-cycloatkyt, @H; Og)-alkyl, «(C3-Cgi-cycioalkyl, OH, -CN, -NOj, -0-(Cy-Cg)-alkyl, -O-
(Cy-Cgrcycloalkyl, -(Cy-Cyqj-alkylene-(CO)-N(R21)-R22, -80,CH3, -S0,CF3,
15 -(Cp-Cy)-alkylene-C(0)-0-R21, halogen, -8F5, -(Cp-Cy)-alkylene-C(O)-R2L,
(Cp-Cg)alkylene-N(R21)-R22, (Cp-Cy)-alkylene-N(R21)-C(0)-R22, ~«(Cy-Cg)-
alkylene-0-(C1-Cgl-alkyl, -(Cp-Cg-alkylene-O-(C1-Cg)-alkylene-O-(C-Cg)-alkyl,
-Si[~(Cy-Cy)-alkyl]a, ~(Cp-Cg)-alkylene-O-(Cy-Cy)-alkylene-(C3-Cg)-cycloalkyl,
-(Cp-Cg-alkylene-0-(Cy-Cg)-alkylene-(Cg-C1 4)-aryl or -(C4-Cy 5)-Het,
20 where alkyl, alkylene and cycloalkyl are each unsubstituted or mono-, di- or
trisubstituted  independently by -(C1-Cyj-alkyl, -(C3y-Cgi-cycloalkyl, OH, -G-
(C1-Cg)-alkyl, -{Cg-C14)-aryl where aryl is unsubstituted or mono-, di-, tri-, tetra- or
pentasubstituted independently by halogen, -(C1-Cy)-alkyl, -(C3-Cg)-cycloalkyl, OH,
-0~(Cy-Cgl-alkyl or -0-(C3-Cg)cycloatkyl, -(Cg-Cys)-Het where Het is
25 unsubstituted or mono-, di-, tri-, tetra- or pentasubstituted independently by halogen,
«{Cy-Cq)alkyl, ~(C3-Cg)-cycloalkyl, OH, -0-(Ci-Cgj-alkyl or -0-(C3-Cg)-
cycloalkyl, or

-0-(C3-Cg)-cycloalkyl, or



(C1-Ce6)-alkyl, -(C6-C14)-aryl where aryl is unsubstituted or mono-, di-, rim tetra- or pentasubstituted
independently by halogen, -(C1-C4)-alkyl, -(C3-C6)-cycloalkyl, OH, -C6)-alkyl or -0-(C3-C6)-cycloalkyl,
-(C4-C15)-Het where Het is 25unsubstituted or mono-, di-, tii-, tetra- or pentasubstituted independently

by halogen, 2(6&:E€4palkyl, -(C3-C6)-cycloalkyl, OH, -0-(C1-C6)-alkyl or cycloategos/000409
-0-(C3-C6)-cycloalkyl, or 11 where some or all of the hydrogen atoms in alkyl, alkylene or cycloalkyl
may be replaced by fluorine, with the proviso thatldt least one R4, R5, R6, R7 or R8 is not a hydrogen
atom, or R4 and R5, R5 and R6, R6 and R7 or R7 and R8, together with the ring atoms to which they

are each bondggforga.a-55 10 8-memberadding. wheteithailipg eansists onkyelearpomadors or 1, 2

or 3 of these atoms are replaced by nitrogen, oxygen or sulfur atoms, where the ring is unsubstituted
or mono- or disepIaaegEY ndently by -(C1-C4)-alkyl, -(C3-C6)-cycloalkyl, OH, -04C1-C6)-alkyl or

-04C3-Gfi the providsinalkyhouhier somr Rl RBERyraaen Rlams:n Al o cycloalkyl may be
10replaced by fluorine, R9 is a hydrog:—:-n atom, -(C1-C6)-alkyl, -(C3-C6)-cycloalkyl,

-(CO-CArhnaAche AR 6ad B 4+ 2inh 8re Aril i &b nBstber oY Rdhe 1RE- e HsGoetiahedey

independently by -Os{CsG@aalkytlnr (s CH-8lybriebed GRrC Bleelaalk W LAGEHCOIrgysAoalkyl,
-(C0-C4)-alkylene-(C4-C15)-Het where Het is unsubstituted or mono-, di-, tri-, tetra-15o0r
pentasubstitutédtitiepiettetitly: by HafogbHAE 11emy-alkyIERIESsICs) R8I HL - (HUE6)-alkyl

or -0-(Ci-C6)-cyglealkwinandyehere all apsamaabihehvdieges alRmsdmuakylnadosieng o eycloalkyl
may be replaced by fluorine, R21 and R22 are each independently a hydrogen atom, 4C1-C6)-alkyl,

-(C3-C6)-cyclodfkytC4-2ieh-cAf-atkypereaesliha)- Qi whsté tyrisdindubstituiétrntaro-, di- or
20trisubstituted dently.by -04C1-G6 _Ca)-alkyl, -
Ot(g’;gé;uéia%%%@ﬁﬁ(%%Q%A%/Og?ﬁy%él nag-((gﬁ-p% E?%&é&wa%l}% I—llltga)tlilisk %ﬁ?uggg{%%g%%?ﬁ%% di-, tri-,

tetri-or pentasutpétiteddy ifidependently by halogen, (C1-C4)-alkyl, 4C3-C6)-cycloalkyl, OH,
-04C1-GR)-alkyh 005G HGR)- Y IRAKY Ly, -(C3-Cgi-cycloatiyl, (Co-Ca)-alkylene-(Ce-Cra)-

aryl, where aryl is unsubstituted or mono-, di- or trisubstituted independently by -O-
(C1-Cgr-alkyl, -(C1-Ca)-alkyl, OH, ~(C3-Cg)-cycloalkyl or -O-(C3-Cg)-cycloalkyl,
-(Cy-Caj-alkylene-(C4-Cq 5)-Het where Het is unsubstituted or mono-, di-, tri-, tetra-
15 or pentasubstituted independently by halogen, -(C1-Ca}-aliyl, -(C3-Cg)-cycloalkyl,
OH, -O-(C1-Cg)-alkyl or -O-(C3-Cg)-cycloalkyl, and where all or some of the

hydrogen atoms in alkyl, alkyiene 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 o mono-, di- or
20 trisubstituted independently by -O-(C1-Cgl-alkyl, -(C1-Cyql-alkyl, OH, ~(C3-Cg)-
cycloalkyl or -0-(Cq-Cg)-cyeloalkyl,
-(Cy-Cy)-alkylene-(Cyq-C15)-Het, where Het is unsubstituted or mono-, di-, tri-, tetra-
or pentasubstituted independently by halogen, (C1-Cgj-alkyl, -(C3-Cg)-cycloalkyl,
OH, -0~(C;-Cg)-alkyl or -O-{C3-Cg)-cycloalkyl,
25 -S5Oy CHj or -SOpCF3,
where some or all of the hydrogen atoms in alkyl, aikyiene or cycicalkyl may be
replaced by fluorine, or

R21 and R22 1n 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)"



25-S02CH3 or -S02CF3, where some or all of the hydrogen atoms in alkyl, alkylene or cycloalkyl may
be replaced by fluorine, or R21 and R22 in the "N(R21)-R22" and "N(R21)-C(0)-R22" fragments
represent a 5- to 8- membered ring which is formed together with the nitrogen atom "N" or the "N-C(0)"

12 grougste, faspy eielie;amines, imides or lactams which contain up to 2 fustherietersoaiomsgrom the
group of N, 0 and S, where the ring is unsubstituted or mono- or disubstituted independently by

-(C1-C4)-alkyl, -(C3-C6)-cycloalkyl, OH, -01(C1-C6)-alkyl or -04C3-C6)-cycloalkyl, where some
or all of the hydrogen atoms 5in alkyl or cycloalkyl may be replaced by fluorine. 3)Particular preference

is given to a compauind afthe formula-whersin:Ql Q21a0d-Q3piethe same qr diffesent,and are each
independently a hydrogen atom, -(Ci- C6)-alkyl or -(C3-C6)-cycloalkyl, where some or all of the

hydrogen atombBsisraikghsy froeyBloaftgimeay béreprated byt iatina g RER beh 3!l aretisesame or
different and ar&ea&&m%@dqgg%@nggg{@egﬁtqp@ ﬂk@%ﬂjg@%mfﬁ(i }Cc@)c'faé‘ﬂ&"l‘,'kybl{,

-0-(C1-C8)-alkyl, -0-(C3-C6)-cycloalkyl, -(C0°C4)-a n 1)-R12,
-(CO-C4)-alkylema(C(O=RyRKY] atkylere; LG} didai(Q0vG#ratisyhene-N B hleRiZofe0a(0d)salkyl
ene-N(R I 1)- 15C(0)-R12, halogen, OH, -CN, -NO2, -S02CH3, -Si[-(C1-C4)-alkyl]3, -(C1-C6)-
aIkﬁene-O-(Cllﬁegké(ﬂk?ﬂF-ﬁGJ@ eIk a0 887y, -0-(CO-C4)- alkylene-(C6-C14)-aryl,
-0-(C1-C4)-alkylene-(C3-C6)-cycloalkyl, -(C4.-C15)-Het or -0-(C] )
-C6)-alkylene-0-(C1-C6)-alkylene-0-(C1-C6)-alkyl, J;Where alkyl, alkylene and cycloalkyl are
each ungbbstiﬁ@@‘%}rl?ﬁé STENCHIS SOHRLD SO BE HFRIRI BY Lo ieaalkyl,

-(C3-Co)yayetoalkvl (B3H e OnClnfet)-alkid: ot On(C3-CoLE YRRy 4 hydrogen atom, -(Cy-

Cg)-alkyl or -(C-Cg)-cycloalkyl, where some or all of the hydrogen atoms i alkyl or

10 cycloalkyl may be replaced by fluorine, |

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

-(Cy-Cglralkyl, -(C3-Cgl-cycloalkyl, -0-(Ci-Cgl-alkyl, -0-(C3-Cgl-cycloalkyl,
-(Cp-Cyj-alkkylene-C(O}N(RI1)-R12, -(Cp-Cyl-alkylene-C(O}-0-R11, -(Cp-Cyqi-
alkylene-C(O)-R1L, -{Cp-Cyi-alkylene-N(R11)-R12, -(Cp-Cy)-alkylene-N(R11}-

15 C(0)-R12, halogen, OH, -CN, -NOj, -SOpCHj, -5i[-(Cy-Cyqj-alkyl]y, ~(C1-Cg)-
alkylene-O-(C1-Cgl-alkyl, -0-(C1-Cg)-alkylene-O-(Cy-Cgl-alkyl,  -O-(Cp-Cg)-
alkylene-(Cg-Crgj-aryl, -O-(C1-Cyqj-alkylene-(C3-Cgl-cycloalkyl, -(C4-Cqys)-Het or
-0-(Cq-Cg)-alkylene-O-(C|-Cg)-alkylene-0-{C1-Cg)-alkyl,
where alkyl, alkviene and cycloalkyl are each unsubstituted or mono-, di- or

20 trisubstituted independently by -(Cy-Cyq)-alkyl, -(C3-Cgl-cycloalkyi, OH, -O-(Cy-
Cgr-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

25 Rl and R2 or R2 and R3, together with the ring atoms to which they are each bonded, form a
ring selected from the group of 2,3,5,6,7.8-hexahydro-1,2.32.4,5,8-hexaaza-
cyclopenta[b]naphthaiene; 2,6,7,8-tetrahydro-3H-5-oxa-1,2,3a,4,8-pentaaza-
cyclopenta[b]naphthaiene; 2,3,6,7-tetrahydro-5,8-dioxa-1,2,3z,4-tetraaza-
cvclopentalbnaphthatene; 2,3,6,7-tetrahydro-5H-8-0xa-1,2,3a.4,5-pentaaza-



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 25R1 and R2 or R2 and R3,
together with the ring atoms to which they are each bonded, form a ring selected from the group of 2,3

5 ,6,7,8hexahyeliey7@73a,4,5,8-hexaaza- cyclopentalblnaphthalene; PCT/EP200S/000409
2,6,7,8-tetrahydro-3H-5-oxa-1,2,3a,4,8-pentaaza- cyclopenta[b]naphthalene;

2,3,6,7-tetrahydro-5,8-dioxa-1,2,3a,4-tetraaza- cydldpenta[b] naphthalen
e2,3,6,7-tetrahydro-5H-8-oxa-1,2,3a,4,5-pentaaza- 13 cyclopenta[b]naphthalene;

2,6,7,8-tetrahy -5-thia- - 8-pentaaza- C 1aphthalene: 7.8.9-hexahydro-1
2,3 a,4,6,9-he>(%§1%12% -%%(%%@é%?t%ﬁ%—%%phthalene?gg%%gyﬁ(ﬂ%?s |o>?2%|%,gg,%?fffrgag%’ge%gﬁdacene;
2,6,7,8-tetrahydre @prdyiiopenthiédfe 2 A iaz oo pirdaZine; 2.7 Bletetrahyorea3tag |-
cyclopenta[d][1 i Q[4,3-| l]azine i ) e . . )

2,3, 6a,9a—tetraﬁé§%%§é% foiz(% o@lgg&gﬁ 1§ g Zd]ﬁt#gzé%ﬁ?ﬁ gj%?ﬁéaég i’]ned,a\c/:\?ﬁlee re 2'\théé_fr’ign éeitéaz} %gruobstituted
or mono- or distidstivaterkivaispendélitnasyo(Ei-dn)adiyingC3-C6)-cyclcalkyl? Orraloqei2E6)-alkyl or
-0-(€3-C6)-cyclqal SPME. 4l atoms jn alkyl or yclaadky replaced
by fluorine, 10R%gry%l§%{é%%ﬁgr’é°?a%%ﬁige%gn éyﬂgf&g%lﬁy%rqgen éﬁlgn, -(C_l-g;%)-éllky%,cmjgp{yma0
-(C3-C6)-cyclodlkyldic ol 4)s alkyl Sl otsi ) aboply (ROLEY el dhfe {TH  ELBPELINEI? CH3 or

~S02CF3, Whef&légme@f)fd?éhe&meﬁyﬂ{@?% FAHSIY @gyilﬁl viene Q[@fgr/ﬁé%é}%%m%{%? fsplaced by

fluorine, or 15R11 and R12 in the "N(R11)-R12" @nd ™ (0)-R12" fragments represent a 5- to 8-
membered ring-selettiet frathyther gtoup pazetidioylipy rvdiginydnpiperitlinylheibedaaiwd sazepinyl,
morpholinyl, thiomorpholinyl, p yrrolidine-2 .5 -dion%/)I, %iperidinc-Z,G-dionyl, piperazine-2,6-dionyl,
morpholine-3,518id¥yl, pyFrslRARL-BHY D HIBRIIaHM 0RYPHiBerazin-2-onyl and morpholin-3-onyl,
whege theiNgLIP R12 are each independently a hydrogen atom, -(C1-Cg)-alkyl, -(C3-Cg)-cyeloalkyl,

~(CQ—C4)»alkylene—(Cg-C14)-a;y1, ;(CO-C4)~aIkyiene~(C4~Cl5)~Het, -S0O-CH7 or
~S07CFy,
where some or all of the hydrogen atoms in alkyl, alkyiene or cycloalkyl may be
replaced by fluorine, or

15  RI11 and R12 in the "N(R11)-RI12" and "N(R11}-C({O)-R12" fragments represent a 5- to &-
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

20 unsubstituted or mono- or disubstituted independently by -(C1-Cg)-aliyl, -(C3-Cg)-
eyeloalkyl, OH, -O-(C;-Cgl-alkyl or -O-(C3-Cgl-cycloalkyl where some or all of the
hyvdrogen atoms in alkyl or cycloalkyl may be replaced by fluorine,

R4, R5, R6, R7 and R8 are the same or different and are each independently a hydrogen

atom, -(C1-Cg)-alkyl, -(C3-Cg-cycloalkyl, OH, -CN, -NO3,

25 -0-(Cq-Cg)-alkyl, -O-(C3-Cgi-cycloalkyl,  -(Co-Cygl-alkylene-(CO)-N(R21)-R22,
-SO,CHy,  -S07CFy, -(Cp-Cy)r-alkviene-C(O}-0O-R21,  halogen, -SFs,
-(Cp-Cyg)-alkylene-C{O}-R21, -(Cp-Cy)-alkylene-N(R21)-R22,
-(Cg-Cq)-alkylene-N(R21}-C(O)-R22, -(C1-Cgl-alkylene-O-(C1-Cgl-alkyl,
-(Cp-Cg)-alkylene-0-(Cq-Cg)-alkylene-0O-(C1-Cgl-alkyl, -5i[-(C-Cy)-atkyl]s,



20unsubstituted or mono- or disubstituted independently by 4C1-C4)-alkyl, -(C3-C6)- cycloalkyl, OH,
-0-(C1-C6)-alkyl or -0-(C3-C6)-cycloalkyl where some or all of the hydrogen atoms in alkyl or cycloalkyl
may be replaced by fluorine, R4, R5, R6, R7 and R8 are the same or different and are each

indepengentyeohydrogen atom,-(01-C6)-alkyl,-(C3-C6)-cycloalkyl,OH,-CeN@2280<0a(G166 O-alkyl,
-0-(C3-C6)-cycloalkyl,-(C0-C4)-alkyl ene-(C0)-N(R21)-R22,
-S02CH3,-S02CF3,-(C0-C4)-alkylene-C(0)-0-R21]Halogen,-SF5,
-(C0-C4)-alkylene-C(0)-R21,-(C0-C4)-alkyl en e-N(R21)-R22,

-(C0-C4)-alkylepe-NR2.1)- -R22:-(C1-Co)= _ene-0-(Cl- yl,
-(CO-C6)-aIkerggowézﬁ%gé%géﬁé%}té@géﬁgl%%ﬁ%ﬁ%@gkyl]3, 14

-(Co-C6)-alky 1€0g-0GaHGHnalkiene (6 BaE6)enyel0aHy] 4 -aryl or -(C4-Cy 5)-Het,
-(C0-C6)-alkylene-0-(C0O-C6)-alkylene-(C6-C14)-aryl or -(C4-C15-)-Het, where alkyl, alkylene and
cycloalkyl are SRHURSEHstRUIEEY Moh Y dRUFistiBshiftite dHISERGRhRF by oNe1-Gi)-Atkyl,

-(C3-C6)-cycloglkybsdied- &&geﬁﬁnawy%y(cﬁcqlé%jamwher@a@ IS (pgiMpstitutestor mano-, di-, tr
tetra- or pentasubstituted independently by halogen, - Cl-C4)-aIky]), -(€3-C6)-cycloalkyl, OH,
-0-(€1-C)-alky L orCoxaR L6\ e elontkyy] {B4CL5)-Henwistautst s tvswbstituted.demoro-, di-, tri-,

tetra- or pentasubstituted independently hy halogen, -(C1-C4)-alkyl, -(C3 -C6)-cycloalkyl, OH,
-o-(c|-ca)-a|kﬁ‘?ﬂti%%%ﬁéﬁﬁyﬂ%&’eﬂéeﬂgy }l:;ly haqogen, -(%y@;;)-al%yi, -(83—%6%-03&;10&1}{%, 8H,
-0-(C1-Cglalkyl or -O-(C3-Cg)-cycloalkyl, -(C4-Cyz}-Het where Het is

unsubstituted or mono-, di-, tri-, tetra- or pentasubstituted independently by halogen,
-{(C1-Cg)-alkyl, n(Cg-Cﬁ}—cyéioalkyl, OH, -0-Cy-Cgjalkyl or -O-(Cy-Cg)-

10 cycloalkyl, or ) _ o
-0-(Cr-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

13 R4 and RS, R5 and R6, R6 and R7 or R7 and RE, fogether with the ring atoms te which they
are each bonded, form a 5- to 8-membered ring selected from the group of 2,3-
dihydrobenzo[1,4]dioxin;  3,4-dihydro-2H-benzol 1 ,4]oxazine; 1,2,3 4-tetrahydro-
guinoxaline; benzo[1,3]dioxole; 3.4-dihydro-2H-benzoll 4]thiazine and 2,3,4,5-
tetrahydro-1H-benzo[b][1,4]diazepine,

20 where the ring 1s unsubstituted or mono- or disubstituted independently by -(C¢-Cyg)-
alkyl, -(C3-Cg)-cycloalkyl, OH, -0O-(C{-Cgl-alkyl or -0-(C3-Cg)-cycloalkyl, where
some or all of the hydrogen atoms in alky! or cycloalkyl may be replaced by fluorine,

RY is a hydrogen atom, -(C1-Cgj-alkyl or -(C3-Cg)-cycloalkyl, where some or all of the

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

25 R21 and R22 are each independently a hydrogen atom, ~(C1-Cg)-alkyl, -(C3-Cg)-cycloalkyl,
+{Cp-Cy)-alkylene~-(Cg-Crg)-aryl, «(Cq-Cyj-alkylene-(Cy-C5)-Het, -SOCHz or
-SO»CF3, where some or all of the hydrogen atoms in alikyl, alkylene or cycloalkyl

may be replaced by fluorine, or

R21 and R22 in the "N(R21)-R22" and "N(R21)-C{O)-R22" fragments represent a 5- to &-



-0-(C3-C6)-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, RS, R6, R7 or R8 is not a hydrogen
atom, or R4 and R5, R5 and R6, R6 and R7 or R7 and R8, together with the ring atoms to which they

are eaclwondegotorma 5- to 8-membered ring selected from the group af2{3:r2009/000409
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[1,4]thiakine and 2,3,4,5-
tetrahydro-1H-benzo[b][1,4]diazepine, 20where the ring is unsubstituted or mono- or d substituted

independenty o664 alalielC3-Gaoysioaliny Oth AL E Ao P (EREHGycloally
where some or all of the hydrogen atoms in aTkyI or cycloalkyl may be replaced by fluorine, R9 is a

hydrogen atonfibERER)-alldAEYE 3- OB RISk Ky 1 itaRsseybr alP B aheRydrogeaioms in

alkyl or cycloalkyl-maybe replagec lwerne %2Rl and rfigeach ingepe Hyi@hydrogen
atom, -(C1-C6 -%%kyl, -(C3-C6 -c§$§|3§fky|, -(C0-C4)-alkylene- C6-Ci4)-’aryll,g%ﬂ nﬂﬁi} 1

-(CO-C4)-alkyl€mal(CUPeriS Hetl S0 M3z 2sunt Padwmere e sl oV isEehiitfrode dtoms in
alky, alkylene greycloalon mayhe replaced by iuoningen ek and K22 in hejiM(R24)-R22" and

"N(R21)-C(0)-R22" fragments represent a 5- to 8- 15 membered ring selected from the group of
azetidinyl, pyrrolicioalk Yip2Hd iy Qiprazihtyl, azépifyh-Merpivolimk yihiehrorpholingt, all of the
pyrrolidine-2,5-dionyl, piperidine-2,6-dionyl, piperazjne-2,6-dionyl, morpholine-3,5-dignyl, pyrrolidin-2-
onyl, piperidin-BY8FRASHIHERAZ I A2onyI AR HORIEHABEIRYRhaRs te i 96 STHRUBtiItHEY or

-~ mono- or disubsiitutectsadepandently by -(C1-C.4)-alkyl, -(C3-C6)- cycloalkyl, OH, -0-(01-C6)-alkyl or
-0-(C3-C6)-cycloalkyl, where some or all of the hydrogen atoms in the 5- to 8-membered ring formed,
and in alkyl or cycloalkyl, may be replaced by fluorine. 104)The invention further relates to a

compouny of thedarruiady ilereindiss@arehQ ateothesameand angeaeh a hydrogen atom,
Q1, Q2 and Q3 are the same and are cach a hydrogen atom, ( |
R1, R2 and R3 are the same or different and are each independently a hydrogen atom,
-(C1-Cy)-alkyl, -O-CH»-CF3 or -0-(C1-Cgl-alkyl,
with the proviso that at least one R1, R2 or R3 15 not a hydrogen atom,
15 R4, R5, R6, R7 and RR are the same or different and are each independently a hydrogen
atom, -{C1-Cg)-alkyl, -O-(C-Cg)-alkyl, -5F5 or -N{R21)-R22,
with the proviso that at least one R4, RS, R6, R7 or R§ is not a hydrogen atom, and
R9 is a hydrogen atom,
R21 and R22 are each independently a hydrogen atom or -(C1-Cy)-alkyl, or
20 R21 and R22 in the "N(R21)-R22" fragment represent a 5- to §-membered ring, selected from
the group of azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, azepinyl, imidazolyl,
morpholinyl,  thiomorpholinyl,  pyrrolidine-2,5-dionyl,  pipertdine-2,6-dionyl,
piperazine-2.6-dionyl, morpholine-3,5-dionyl, pyrrolidin-2-onyl, piperidin-2-onyi,

piperazin-2-onyl and morpholin-3-onyl.

g
n

5) Exceptionally preferred are compounds of the formula [ including the following
compounds: :
1-(3-tert-butyl-4-methoxy-5-morpholin-4-yiphenyl}-2-(7-imino-2.3-dimethoxyimidazo-
[1,5-b]pyridazin-6-yljethanone as trifluoroacetic acid salt,

30 1-{3-tert-butyl-4-methoxy-3-morpholin-4-viphenyl}-2-(2,3-diethoxy-7-iminoimidazo[ 1,5-b}-



RI, R2 and R3 are the same or different and are each independently a hydrogen atom,
-(C1-0-CH2-CF3 or -0-(C1-C6)-alkyl, with the proviso that at least one RI, R2 or R3 is not a hydrogen
atom, 15R4, R5, R6, R7 and R8 are the same or different and are each independently a hydrogen

atom, -(fyeChsalkyheSES or -N(R21)-R22, with the proviso that at least oneRARBORGORGDr R8 is
not a hydrogen atom, and R9 is a hydrogen atom, R21 and R22 are each independently a hydrogen

atom or -(C1-C4)-alkyl, or 20R21 and R22 in the 1M(R21)-R22" fragment represent a 5- to
8-membered ring, selected from the group of azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, azepinyl,

imidaz%dggﬁg@gﬂﬁh&ggg%rm%a&x{gqmn&@,5-dionyl, piperidine-2,6-dionyl,
piperazirie-2,6-dioriyl, morpholine-3,5-diony1, p rrolidin-2-onyl, piperidin-2-onyl, piperazin-2-onyl and

morpholh<3-0AyE. 25 B Exeeptichan PRt ed -are CeApOuPTS eFIe foraid uding the following
compoungls:,Li{3den bty methoxmimemRolndyiphenyl)-2-(7-imi

0-2,3-dimethoxyimidazo[1,5-b]pyridazin-6-yl)ethanone as trifluoroacetic acid salt, )
301-(3-tef ety PusnemeasymorsiBlala-ptRiR 222 /3uaiedokR shinsimdazel 18 heras
pyf?“%ﬁi%(%%@%ﬁ,%3569%9%@13@]@&1%%% N- {%@z@éigéﬁawﬁmmmmmﬂbﬁ-

,5-b]pyridazin-6-yeacety13- -pentafluorosulfagf%llpﬁeni/l acetamide as trifluoroacetic acid salt,

1-(3-terBUAREA=fthdxy-S1pHBY SHOMe-4-DRsreip1ysplfrominas o lprtiiedz 81(2, 2, 2-trifluoro-
5ethoxyil@igaa%écp}ny;&ﬁqmiéa)fllﬁﬁ_rsa ﬁ&ﬁ&%c?gmowﬂemmi@l@z@%éfmm-

pyridazin-6-y1)-1-(5-methylamino-3-pentaf uorosulfanylphenyl)ethanone or

2-(2,3-dfét JTIRRRBIAGaRS[1,5-bIpyridazin-6-y1)-1-(3-methylamino-5-(pentafluorosulfanyl)phenyl]
ethanone. 10The expression "(C1-C4)-alkyl" or "(C1-C6)-alkyl" is understood to mean hydrocarbon

10 The expression "(C1-Cy)-alkyl" or "(Cy1-Cgl-alkyl" 1s 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,
isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, l-ethylpropyl, hexyl, 2.3-
dimethylbuty! or neohexyl.

15 The expression "-(Cp-Cg)-alkylene" or "-(Ci-Cg)-alkylene" is understood fo mean

hydrocarbon radicals whose carbon chain is straight-chain or branched and contains 1 to 4 or
1-6 carbon atoms, for example methylene, ethyvlene, I-methylmethyiene, propylene,
I-methyiethylene, butylene, I-propylmethylene, i-ethyl-1-methylmethylene,
1,2-dimethylethylene,  1,1-dimethyimethylene, 1-ethylethylene,  l-methylpropylene,
20 Z-methyipropylene,  pentylene,  1-methylbutylene,  hexylene, [-methylpentylene.

"-Cg-alkylene"” 1s a covalent bond.
The expression "-O-(C1-Cg)-alkyl" or "-0-(Cy-Cg)-alkyl" is understood to mean alkoxy

radicals whose carbon chain is straight-chain or branched and contains from ! to 6 or from 1

to 8 carbon atoms, for example methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy,
25 tert-butoxy, 1-penioxy, 2-pentoxy, 3-pentoxy, l-hexoxy, 2-hexoxy, 3-hexoxy, 1-heptoxy, 2-

heptoxy, 3-heptoxy, 4-heptoxy, 2,4-dimethylpentan-3-oxy, l-octoxy, Z-octoxy, 3-octoxy,

2.2 4-trimethyipentan-3-oxy, 2,3 4-trimethylpentan-3-oxy or 4-octoxy.

The expression "(Ca-Cg)-cycloalkyl" is understood fo mean radicals such as compounds

which derive from 3- to 6wfnembered monocycles such as cyclopropane, cyclobutane,

30 cyclopentane or cyclohexane.



radicals whose carbon chain is straight-chain or branched and contains from 1 to 4 carbon atoms or
from 1 to 6 carbon atoms, for example methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl,
tert-butyl, pentyl, isopentyl, neopontyl, I-ethylpropyl, hexyl, 2,3- dimethylbutyl or neohexyl. 15The
expressiom (60 Edpalkylene” or "-(C1-C6)-alkylene" is understood to maarnThydrocarboteadicals
whose carbon chain is straight-chain or branched and contains 1 to 4 or 1-6 carbon atoms, for

example methylene, ethylene, 1-methylmethylené, oropylene, 1-meth ylethylene, butylene, | -prop
ylmethylene, 1-ethyl-I-methylmethylene, 1,2-dimethyl ethylene,1,1-dimethylm ethylene,1 -ethyl

ethylenes{l-methybrapybene, 202-methylpronylaneReniyiengdomeetivinuiyenghexyened
-methylpentylene. "-00-alkylene™is a covalent bond. The expression "-0-(C1-C6)-alkyl" or

"-0-(C1-&3)mikysiswinderstaod tdroneah alkoXymadibatsdvhosecarion sivhinas siraighepsin or
branched an ciontains {rom lto6or f[&rin 1 to 8 carbon atoms, for example methoxy, ethoxy,

propoxy‘?EfgoOpr%ﬁé%y%%ggfﬁ% Sutoxy, 25 ten-butoxy, 1-pentoxy, 2-pentoxy, 3-pentoxy, 1-hexoxy,
2-hexoxyheFhmeoxipnl € ptOxy,)-2r e ptoxdeSlvoptoxycdrhaptoatic 2 adimetthpde htarn 3 -oxiy.

1-octoxy, 2-octoxy, 3-octoxy, 2.2,4-trimethylpentan-3-oxy, 2,3,4-trimethylpentan-3-oxy or 4-qctoxy. The
exp}essﬁaw--tésaéeanc%}eraawhwﬁdé&fa@d%%&ﬁ%%ﬁ%a%%é%eég zﬁﬁp%ﬂmi Barjifich derive

from 3- 1.6 e ! clopropanen, Gyclahiane 2acyrlopantape Aty
cyclohe%%g%@%gggﬁ%?géﬁ/%%% 0%9 17 an?e express@ifgrl; "-O-(%3-C6§?§ycloglkyl" IS
understpbdrtyl mieanetyahyadkoxXpdugiéals such as compounds which derive from 3- to 6-membered

monOCY%?{ g%r%?;sé&ﬁy@k@m%oma%detwtﬁz%n% PO Ok GYEIRBEXaxY. TNE U ession

"-(C6-Cl.4 Is understood to mean aromatic carbon radicals having from 56 to 14 carbon atoms

in the riw@iqtmmmngymrMa@ar@,rfélﬁrefﬁanmeﬁym@ﬁan;q%aﬁhtﬁwP%r%ﬁbl@lﬂ-ﬁﬁa%w,

Lol st esls oo v prdand
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, .carbohnyi, quinazolinyl, quinolinyl, 4H-quinolizinyi, quinoxalinyl,

15 quinuclidinyl, chromanyl, chromenyl, cinnolinyl, decahydroquinolinyl, dibenzofuranyl,
dibenzothiophenyl,  dihydrofuran{2,3-bl-tetrahydrofuranyl,  dihydrofuranyl,  dioxeiyi,
dioxanyl, 2H.6H-1,5.2-dithiazinyl, furanyl, furazanyl, imidazolidinyl, imidazolinyl,
imidazolyl, [H-indazolyl, indolinyl, indoliziny!, indolyl, 3H-indolyl, isobenzofuranyl,
isoquinolinyl, isochromanyl, iscindazolyl, isoindolinyl, isoindolyl, isothiazolidinyl, 2-

20  isothiazolinyl, isothiazolyl, isoxazolyl, isoxazolidinyl, 2-isoxazolinyl, morpholinyl,

[N
Ch

naphthyridiny!, octahydroisoquinolinyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, I,
oxadiazolyl, 1,3,4-oxadiazolyl, oxazolidinyl, oxazolyl, oxothiolanyl, phenanthridinyl,
phenanthrolinyl, phenazinyl, phenotivazinyl, phenoxathiinyl, phenoxazinyl, phthalazinyl,
piperazinyl, piperidinyl, pteridinyl, purynyl, pyranyl, pyrazinyl, pyroazolidinyl, pyrazolnyl.
25 pyrazolyl, pyridazinyl, pryidooxazolyl, pyridoimidazolyl, pyridothiazolyl, pyridothiophenyi,
pyridyl, pyrimidinyl, pyrrolidinyl, pyrrolinyl, 2H-pyrrolyl, pyrrolyl, tetrahydrofuranyl,
tetrahydroisoquinolinyl, tetrahydroguinolinyl, tetrahydropyridinyl, 6H-1,2.5-thiadiazinyl,
1,2,3-thiadiazolyl, 1.2.4-thiadiazolyl, 1,2.5-thiadiazolyl, 1,3,4-thiadiazolyl, thianthrenyl,
thiazolidinyl, thiazolinyl, thiazolyl, thienyl, thienoimidazolyl, thienooxazolyl, thienopyrroivl,
30 thienopyridyl, thienothiazolyl, thienothiophenyl, thiomorpholinyl, triazinyl, 1,2.3-triazolyl,

1.2,4-triazolyl, 1,2.5-triazolyl, 1,3.4-triazolyl or xanthenyl radicals.



which are present in one, two or three ring systems joined to one another and which, 10according to
ring size, may contain one, two, three or four identical or different heteroatoms - from the group of
oxygen, nitrogen and sulfur. Examples of these ring systems are acridinyl, azepinyl, azetidinyl,

benzimigazalyhdenzefuranyl, benzothiofuranyl, benzothiophenyl, benzoxazotyttenzathiazolyi,
benzotriazolyl, benzisoxazolyl, benzisothiazolyl, carbazolyl, 4aH-carbazolyl, carbolinyl, quinazolinyl,

quinolinyl, 4H-quinolizinyl, quinoxalinyl, 15quinuclidinyl, chromanyl, chromenyl, cinnolinyl,
decahydroquinolinyl, dibenzofuranyl,

dibenzoghjoph F@é&%y@@%@%%ﬁk&efﬁﬁwot&;@g&d@b&m@@Eﬁ{gyla%aagow,v@@myésﬂa@nyl,

furazanyl, imidazolidinyl, imidazolinyl, |midazply1, 1 dazolyl, indolinyl, indolizinyl, indolyl, 3H-indolyl,
isobenzesfeitdiyidesodeinot AyltdSoerrorRIA]I isditEzeIc BB EUIHS U GOKAT MsHtRIAZSIRfinyl, 2-
20isothiazeligy}, igofiazolyl,isgxazalvlcizoxazalidiog; grisexaerlinyhurnasaholinylarapibayridinyl,

octah ydro isoqui no linyl, 1 ,2,3 -oxadiazol yl, 1 ,2,4-0 xadiazol yl, 1,2.5 - oxadiazolél,
1,3,4-0X868z0E oREPENGINYLIEX 26T oxSRTb|dy| 2 phoAdrthpidinlY dspréna At olinyicpiéAazinyl,

phenothiazinyl,.ehenaxathiipyl..phenoxazinyl, phihatezinyl.piRerezing.Riparidnyk, piesdinyl purynyl,
pyranyl, pyrazinyl, pyroazolidinyl, pyrazolinyl, 25 pyrazggl, pyridazinylé pryidooxaz
r’t

olvl,
pyridoinsidaepAtapyRapEHazaIgl, pyridothiophenyl, Byl ipyeiwibmyt, p%%ﬁdir%yﬁﬁ%mﬁ%%"
2H-pyrrgb@1@¥g%%3ﬁ§§mgﬁ@§uranyl, tetrahydroisoguinelimylatstsahydseauinolinyl s tetraRydrop yri din
yl, 6H-1 ;2.5 -thiadiazi nyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2.5-thiadiazolyl, 1,3,4-thiadiazolyl,
thianthréH§AoRRE2GHaRMAEREelinyl, thiazolyl, th?ré?ﬁl,8tﬁ%ﬁﬂ#?ﬂéﬂﬂ%?Q‘r?i’elm%é?(éz&%nfﬁ?@%pyrroIyt,

30thie”‘é?&f&‘%)éht%?igﬂ%ﬁiﬁé}%lya thienothiophenyk thiQmormbaling, Uiazitydx da2a3-{iageiyte 2 -
y .

1,2,4-triazolyl, 1,2.5-triazolyl, 1,3,4-triazolyl or xanthenyl radicals. 18 The expression "R1 and R2 or
R2Gnd rphbgenter wih HENHRY oS B-Which Ihey e satiasShtied, fowl -4 &P EHsthbered ring,
where thedifg:RRNSISLS AWy eGP HomEARd, 2 or 3 of theseatems MR replacebpy-ailIgen,

oxygen or sulfur atoms" is understood to mean, for example, ring systems_such

2 35,6 1S UGN B2 BT B R exaask. oyclgrohtalBlr I aianbs droxol01.5-d]{1,2.4]-

2,6,7,8-tefrahpror3horiaxande 2,3a,4,8-pentaaza- cyclopenta[b]naphthalene;
2,3,6,7-tetrahydro-5,8-dioxa-1,2,3a,4-tetraaza- cycl op enta [bJnaphthalene; )

23,6, 7{HaT RSB, B, B33k 3 1P aBsA e Mpontatb abIAHAR L the ring atoms
2,657, 8tetralytie-sb-bethin thrdda, 43rRantaar a-reyeniaeemafb naphtiial A€ consists only of

;2’3’6’7’%1%3? )af’g}blyg (r)Or_Il, sz%aB’Ag? ﬁ?e_sgea)%ggzsaa:geygelzgpa%géat[;y] r;z'trogen, oxygen or sulfur atoms" 18
understood to mean, for example, ring systems such as 2,3-dihydrobenzol 1,4 ]dioxin; 3,4~
dihydro-2H-benzo[ 1 ,4Joxazine; 1.2,3,4-tetrahydroquinoxaline; benzo[l,3]dioxole; 3.4-
dihydro-2H-benzol 1,4thiazine or 2,3 ,4,5-tetrahydro-1 H-benzo[b][ 1,4]diazepine.

20 The expressions "R11 and R12 in the "N(R11}-R12" and "N(RI11}-C(O)-R12" fragments
represent & 5- to 8-membered ring which 1s formed together with the nitrogen atom "N" or the
"N-(CO)" group to form cyclic amines, imides or lactams which contain up to 2 further
hetercatoms from the group of N, O and S" or "R11 and R12 in the "N(R21}-R22" and
"N(R21}-C(0)-R22" fragments is a 5- to §-membered ring which is formed together with the

25  nitrogen atom "N or the "WN-(CO)" group to form cyclic amines, imides or lactams which
contain up to 2 further heteroatoms from the group of N, O and S" is understood to mean, for
example, ring systems such as cyclic amines such as azetidinyl, pyrrolidinyl, piperidinyl,
piperazinyl, azepinyl, morpholiny! or thiomorpholinyl, and in the case of the imides radicals
such as pyrrolidine-2,5-dionyl, piperidine-2,6-dionyl, piperazine-2,6-dionyl, morpholine-3,5-

30 dionyl, and in the case of the lactams radicals such as pyrrolidin-2-onyl, piperidin-2-onyl,

piperazin-Z-onyl, morpholin-3-onyl.



10naphthalene;2,3 -dihydro-5,7-dioxa-1,2,3 a,4-tetraaza-s-indacene ;2,6,7,8-tetrahydro-3H-
cyclopentale][1,2,4]triazolo[4,3-b]pyridazine;2,7,8,9-tetrahydro-3H-cyclopenta[d]
[1,2,4]triazolo[4,3-1Hpyridazineor2 ,3,6a,9a-tetrahydro-[1,3]clioxol o[4,5-d] [1,2,4] -
triazolo[¢;3rblpyridazine The expression "R4 and R5, R5 and R6, R6 or Rg©r RE-@nd B& 4epether
with the ring atoms 15 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 thesé@toms 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-2#-bepzol eﬂl@%&@&%ﬁlf%i?y‘i'%ﬁ?i@i@r&qH&F&@a‘cﬂﬂ%'s&%@z&[%kf’lﬁ*'%é’@gd%%ﬂ”atoms ,
ydro-2H-benzo [1,4]thiazine or 2,3 ,4,5-tetfah ydro-IH-benzo [6] [1,4]diazepine 20 The expressions
"R11 antf RERIASIHSYNIRITE RS 2magigtonira Teaqo) iR yagrnenescrepraseiiersayi gmiémbered

ring whigh s formed fagethar withine nrooen alamsid R e NAGO) iR i form gyglic amines,

imides or lactams which contain up to 2 further heteroatoms from the group of N, 0 and S* or "R11 and

R12 in thé INR2L)-ROE Bnd- H(RER)-CBF-RIX Fragments is a 5- to 8-membered ring which is

formed t with 25 _nitrogen "N.or YN- " group.to farm. cyclic amines, imides or
lactams W |cﬁ8§{o%!fai_ng]§ 't%Fﬁ Tﬂmfﬁeﬁ&dggp"s r@né\’l t”f%ﬁ?%%ﬁ’d%ﬁ?“@g@@s" is understood to
mean, forexample, ivg Systemsrsuchgs cyplicgrpines such@s-azelidinyl, pyrrolidinyl, piperidinyl,
piperazinyl,”azepinyl, morpholinyl or thiomorpholinyl, and in the case of the imides radicals such as

pyrrolidifeER 8-thoriyF pisdriginel> G Ritonyd; ihiperaziadl 216 -dibiyl perpholine-3,5- 30dionyl, and in the
case of the lactams radicals such as pyrroLidin-2- iperidin-2-onyl, piperazin-2-onyl,
morphoﬁﬁ%%ﬁ%'qgﬁr%éqgéﬁ%%'éﬁé pflﬁi%ﬁﬁé%{}félk%ﬁé Fééi@‘éﬂkyl some or all of the
nydroger-qiprgpre repacediy flarine’ e pderpiaor 19 megp. 2 parialyducrinated or

perfluorinated alkyl, alkyfene or cy E)alkyl which detives, for examplé; for alkyl from the following

radicals:CBFZECHF2, CHREF-CHIFGREHERIF-CEIER -CHR-CHRREGH2-CF3, -CH2-CHF2,
-CH2-CH2F, -CF2-CF3, -CF2-CHF2, -CF7-CH2F -CH2-CHF-CF3, -CH2-CHF-CHF2,
_Cl-12-CIHETFEE-CHA- i2-E B8 -Chb. 42 Ei X foHA- BB BT 2cH2-CF2-CF3,

-CH7-CF2- -CH2-CEZ-CH2F -:CHE-CHF-CE3, ~CHF-CHE-CHE2 .-CHE-CHF-CH2F,
Pl et st R B SRS Bb e T e i T
-CHF-CECHEHIRF, 4. F2GIEFEE 3, - CEZHCHE GRS » CF EBHEFE H2FF 1 G F 2O HZFER K CH ),
-CF2-CH2-CHF2, -CF2-CH2-CHZF, -CF2-CF2-CF3, “CF2-CF7-CHF2, -CF7-CF2-CHZF, -CH(CF3)2,
-CH(CHEDECIBH(CHIR) 2, -CREFERY(ERF2), -cFCHRD2)(CF}YHEHIQIEH2)(CHBYCFHy )2,

'CE4CH~FCZE)SSF§I§3(&%(§F 3)(CHC7‘%"('&FI$§)'(:_8%23’}',CF(Cﬂggzéﬁﬁgﬁ%iﬂi)z’ -CF(CHF»)(CHy),

-CF(CF1}CHa), and also the further possible combinations for butyl, pentyl and hexyl,

which, like propyl, may also be branched,

for alkylene, for example, from the following radicals: -CFo-, -CHF-, ~-CHF-CF»-,

-CHF-CHF-, -CHF-CHp-, -CF7-CFp-, -CFy-CHpF, and alse the further possible
20 combinations for propylene, butyiene, pentylene and hexylene, which may also be branched,

and for cycloalkyl, for exampie, from the radicals



15 -CF(CFF12)(CHF7),-CF(CFH7)(CF3),-CF(CFH2)(CH3),-CF(CHF2)(CH3), -CF(CF3)(CH3), and also
the further possible combinations for butyl, pentyl and hexyl, which, like propyl, may also be branched,
for alkylene, for example, from the following radicals: -CF2-, -CHF-, -CHF-CF2-, -CHF-CHF-,
-CHF-CHZ, 76(076737-CF2-CH2F, and also the further possible 20combipatians jeopiqRyiene,
butylene, pentylene and hexylene, which may also be branched, and for cycloalkyl, for example, from
the radicals WO 2009/097973PCT/EP2009/000499 20 vix4" :x(F F F FN_LF jit F F and also the
analogous larger cyclopentyl and cyclohexyl rings. - The expression "hal" is understood to mean
fluorine, chlorine, bromine or iodine, preference being given tog orine, chlorlne or bremine, especially
to fluorine &r chj&rine. S The expressiBns descri &d abové capralso be combined as esired, as done,
for example, ¥ "-(C0-C6)- Iker (CO C6)-adkylene-(C6 14 y . Hunctiongl groups of the
intermediat ed, for pIe oorc group mpound githe formula 1, may
be masked by suitable protecting groups. Suitablegprotectigg grcgups for amino functions are, for
example, the t-butoxycarbonyl, the benzyloxycarbonyl or the plithaloyl group, and also the trityl or tosyl
protecting group. Suitable protecting groups for the carboxyl function are, for example, alkyl, aryl or
aryialkyl esters. Protecting groups cafi be introduced aI_nd remdved by techniguds which are well
known or 15 (see[G‘rEen . M P.G. M., Pr five (Gr ups in Organic
Synthesis [(1999), 3rd|Ed,, Wiley- ‘nte}sc!gnce or Kogiensk], P. J.,F rotecting Grougs (2004), 3rd Ed.,
Thieme. ' thect'ng Qroup" ay a\lso include ci)rr spondin polj{m r-bound protecting
groups. F r F FF

and also the analogous larger cyciopentyl and cyclobexyl rings.
- The expression "hal" 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

"(C-Cgalkylene-O-(Cy-Cg)-alkylene-(Cg-Cp 4 )-aryl”.

Functional groups of the intermediates used, for example amino or carboxy! groups in the
10 compound of the formulz 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 arylalkyl esters. Protecting groups
can be introduced and removed by techniques which are well known or are described here
15 (see Greene, T. W., Wuts, P. G. M., Protective Groups in Organic Synthesis (1999), 3rd Ed,,
Wiley-Interscience, or Kocienski, P. 1., Protecting Groups (2004), 3rd Ed., Thieme. The
expression "protecting group" may also include corresponding polymer-bound protecting
groups.
The inventive compounds can be prepared by weil-known processes or by processes

20 described here.

The invention further relates to a process for preparing the compound of the formula I and/or

a stereoisomeric form of the compound of the formula I and/or a physiologically compatible



The inventive compounds can be prepared by well-known processes or by processes 20described
here. 21 salt of the compound of the formula I, which comprises a)reacting a compound of the foimula
Il where R4, R5, R6, R7, R8, Q2 and Q3 are each as defined in formula | and W is chloride, bromide,
mesylatg ey iasylate with a compound of the formula [l N Q 1 where RI, RZ2;TR3:RO%A06HQL are each
as defined in foiliula I, with or without addition of base, in a solvent to give a compound of the formula
I, or 10b)reacting a compound of the foimula VII, 2lwhere RI, R2, R3, R4, R5, R6, R7, R8, R9, Q2 and
Q3 are each as defined in foimula | with.a compound QI-W' where W' is chloride, bromide, tosylate,

meSy|at&3%?%¥|§HH@t&lga@Qﬂgiﬁ%&gqu@g&%g{ﬁ%with or without addition of base, to 15give a
of th

compound of the formula I, or c)reacting a compoun e foimula XXVI 22
a) reacting a compound of the formula I1

az R4 ps
W

Q3 R6 (i

o ~
RS R7

ih

where R4, RS, R6, R7, R8, Q2 and Q3 are each as defined in formula I and W is

chloride, bromide, mesylate or tosylate with a compound of the formela I1I
o H_at
R1 /N ~N /.\Q
— N {1}
R2 .
B3 RS

where R1, R2, R3, RY and Q1 are each as defined in formula I, with or without

addition of base, in a solvent to give a compound of the formula I, or

16 b) reacting a compound of the formula VII,
FH N~
P AR ‘ T A A s e e
— + Qi—wW I N
R/W O R6 i Rz/k\]/“\‘{ R6
Rg © Rg O
R3
i) R8 R7 h rs RS r7

where R1, R2, R3, R4, RS, R6, R7, R8, R9, Q2 and Q3 are each as defined n

formule I with a compound Q1-W* where W' is chioride, bromide, tosylate, mesylate,

methylsulfate or a similarly good leaving group, with or without addition of base, to
15 give a compound of the formula [, or

c) reacting a compound of the formula XXVI



RINO3R4 R5 R6 R3 R9 0 (VII)R8R7 vv where RI, R2, R3, R4, R5, R6, R7, R8, R9, Q2 and Q3 are
each as defined in folinula I with a compound Z-CN where Z is a good leaving group such as tosylate,
chloride or bromide, with or without addition of base, to give a compound of the formula VII. 5or
d)reactiggca-gpmypounshof the formula XXVII where RI, R2, R3, R4, R5, Ré(R7: R$0RSQI0Q2 and
Q3 are each as defined in formula | with a sulfur activator to give a compound of the foiinula I, or
10e)either isolating the compound of the formula2prepared by methods a) to d) 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 separating a compound of the formula |
prepared by methof&'h) toag) o 4sumab|e 15 precursor of the formula+Which, owing to its chemical
structure, occursjh‘ 4 igMmer&or diastereomers

by salt formaﬁlon pure‘a‘ames C rl"ap Ir l;.\,gtatlonary
phases or derivatizatigl by mezais ofghiral enéi’ﬁ‘!RS‘Fﬁ%ncalﬁl purg.co pounds as amino acids,
separation of thextiastereomers thus obtained, and 20elimin&tion of the chirdf auxikary groups. 23
formula | according to scheme 1. Scheme 1: W

where R1, R2, R3, R4, R5, R6, R7, R8, R9, Q2 and Q3 are each as defined in formuia
I with a compound Z-CN where Z is a good leaving group such as tosylate, chioride

or bromide, with or without addition of base, to give a compound of the formula VII,

3 or
d) reacting a compound of the formula XX VII
- ( -
Qf
S Q3 /(

Rt N\ R4 Rs5 . Q3 Re

hd PV "sulfur activator 1/ N G2
R f RE

Rg O
R RS R7
{334V

where R1, R2, R3, R4, RS, R6, R7, R8, R9, Q1, Q2 and Q3 are each as defined in
formula 1 with a sulfur activator to give a compound of the formuia I, or

10 e) either isolating the compound of the formula I prepared by methods a) to d) 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
f} separating a compound of the formula I prepared by methods a) to d), or a suitable
15 precursor of the formula | which, owing to its chemical structure, occurs In

enantiomeric or diastereomeric forms, into the pure enanfiomers 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 diastereomers thus obtained, and

20 elimination of the chiral auxiliary groups.

The invention further relates to a process for preparing the compound of the



Q2 03 R4 R5 0 (Il)RIRS8 (Il) R7 The reactants Il and Ill, 1l optionally being present in the form of a
salt, are converted at 5room temperature or a slightly elevated temperature from 40C to 60C,
advantageously, when Il is in the foiin of a salt, in the presence of a base, preferably Hilnig's base, in a
solvent,prefarablycdimethylfoidiamide (DMF), THE or dioxane, to give thereovippmgbafthefoimula .
The RI, R2, R3, R4, R5, R6, R7, R8, R9, Q1, Q2 and Q3 radicals are each as defined in formula 1, W
represents a good leaving group such as chloride}-bromide, mesylate 10or tosylate, preferably
bromide or mesylate. Compounds of the formula Il can be obtained commercially or by literature
methods, for, expmpleRreceedig:fram the corresponding acetophenones X or X' (see, for example:
Phosphorus and Sulfur and the Related Elements (1985), 25(3), 357 or Tetrahedron Letters 15(1984),
25(34), §¢1@§£®ﬁhe well-known compounds of the X type, which are commercially available in
numerous structural variatio(%?, can, for example, be functionalized on the acetyl group with, among
other reagents, elementad Thlorinenar lqé)rﬁme,ﬁgibromide derivatives s S
phenyltrimetli} R, 1,34dichlo -
Compounds of the X' ypencan be conye @- ehforide to the
compounds q_.%} yp&8. Scheme 23’24 Broti e }eRp to give the
compounds of the Xl tyg@ and, after deketalization with suitable acidsdikewise tead] to compounds of
the Il type. The substitifent

group, while T' is eth%lene, ropylene or butylene, W' is a reactive compound such as

s in schemes 2 &d 3 are each as Htfined above, Tés a -(&1-C4)-alkyl
The reactants I and 111, Ii optionally being present 1 the form of a salt, are converted at

5  room temperature or a shightly elevated temperature from 40°C to 60°C, advantageously,
when I1is in the form of a salt, in the presence of a base, preferably Hiinig's base, in a
solvent, preferably dimethylforrf;amide (DMF), THEF or ‘dio;iaﬁe, to give the compound of the
formulal. The R1, R2, R3, R4, R5, R6, R7,R&, RY, Q1, Q2 and Q3 radicals are each as
defined in formula I, W represents a good leaving group such as chloride, bromide, mesylate

10 ortosylate, preferably bromide or mesylate.

Compounds of the formula 1T can be obtained commercially or by literature methods, for
example proceeding from the corresponding acetophenones X or X’ (see, for example:
Phosphorus and Sulfur and the Related Elements (1985), 25(3), 357 or Tetrahedron Letters
15 (1984}, 25(34}, 3715). The well-known compounds of the X type, which are commercially
available in numerous structural variations, can, for example, be functionalized on the acetyl
group with, among other reagents, elemental chlorine or bromine, tribromide derivatives such
as phenvltrimethylammonium fribromide, 1,3-dichlorodimethylhydantoin, N-chloro- or N-
bromosuccinimide. Compounds of the X’ type can be converted, for example, using mesyl or
20 tosyi chloride to the compounds of the I1 type.

Scheme 2:

R4
R4 R5 Of T Rs

8 RS ;
o 00 0 {X)
RE R7 R8 R7

For particutar R4 to R8 radicals, it may be more favorable first to convert the ketones of the

X type to the ketals of the XTI or XI” type, which can then be functionalized, preferably



5phenyltrimethylammonium tribomide, N-brornosuccinimide or N-chlorosuccinirrude. Scheme 3:
Schema 3: Q3 Q2 10To synthesize compounds of the formula IlI' type (formula Il type where QI =
compounds of the formula XX - optionally in the form of their salts (HA) - are preferably cyclized in the
presencg of sb@se-with a cyano source of the XXI type to give the desireddamidazopyrigdings: Useful
acids HA are preferably HBr. HCI, trifluoroacetic acid (TEA) and sulfuric acid. Z is a good leaving
group, preferably tosylate, chloride or bromide. 126cheme 4: NH2 Z-CNbaseR1 ,N, N N (XXI)
(XX)(1II"  Alternatively, it is possible to obtain compounds of the formula 11l type by reactions with

isothiocygnaies of he %@%%@%%Uﬂg@d@{@i@%b%g%@ﬁé&%ﬁﬁ@h&%@ma@imgﬂa@@l@es- These

can then be converted with "sulfur activators”, such as methyl iodide, 25 mercury oxide or ethyl

bromoagtatickeizheatienirsthcoipvdantisoilibeisaitad 10 ¢ppwogeremdhs: [ tYPEompounds of the
folinula 3Gt tRR:AIR GRSl Ayailable QL 6RRE ARLRIRES, BCEQEdING HI0 SChRMEBup,

while T’ is ethylene, propylene or butylene, W” is a reactive compound such as

5  phenyltnmethylammonium tribomide, N-bromosuccinimide or N-chiorosuccinimide.

Scheme 3:
Schema 3:
R4 RS Q3 R4
3. 02 ¢ W, @2 R5
T ) T, R
‘% {,) N RE Xy o] Js Dan
Q3 Az R4 Rs T ks RT T ki R7
e TOH, H- W
\ 4 Te or or o
© R HOT'OH Q3 02 R4 RS Q3 op R4 Rs
RS W L
) ? . ?T—Q‘ RS e
-0 (X5 -0 (XIE)
R& Ry Rg R7

10 To synthesize compounds of the formuia I1I" type (formula I} type where Q1 = H),
compounds of the formula XX - optionally in the form of their saits (HA) - are preferably
cyclized in the presence of a base with a cyano source of the XXI type to give the desired
imidazopyridines. Useful acids HA are preferably HBr, HCI, trifluoroacetic acid (TFA) and

sulfuric acid. Z is a good leaving group, preferably tosylate, chioride or bromide.

15
Scheme 4:
il N (HA NH,
Z N Ri_ _N_
! NI base \‘4’ N/QN
rR2” N } 2® ZON /\\\H#
RZ
RS Re o) s R9
XX (e

Alternatively, it is possible to obtain compounds of the formula Il type by reactions with
isothiocyanates of the formula XXII type, forming thioureas of the XXIII type as

20 intermediates. These can then be converted with “sulfur activators”, such as methyl 1odide,



Scheme 6: (XXIV) RIN ------ - 't,t1 Y R2+ R3 R9 R1N, N 1. base, optional INH, 2. NH2rebase,
optionalR3R9 (XX) This converts pyridazines of the XXIV type in the presence of a nitrogen
nucleophile "N", optionally with a further reaction to release the -NE, group, to the
pyridazigytmeifylamings 10 XX. Possible nitrogen nucleophiles include amgmomieg wwbickideaals directly
without further release to the compounds of the XX type, azides such as sodium azide, which has to
be subsequently reduced to establish the amino f2dction, for which triphenylphosphine (Bioorg. Med.
Chem. Lett. 2925, 2002) or noble metal catalysts such as palladium or platinum in the presence of
hydrogen ase ORHGRS & MadGheme 5005, AR« phihalimidmdubichhasiabe s seated
subsequently with hydrazirie to release the amino function (J. Med. Chem. 1315, 2004), or urotropin,
which hashesedtreated with acid, preferably hydrochloric acid, to release the amino function
(Synthesis 2145, 2003). The R1, R2, R3 and R9 radicals are each as defined in formula |, and Y is a
good leaving greup sich as chloride, bromide, masylate or tosylateé %nd may also b&¥OH here, which
is activated "ifi sit{f" to give a gocy)@aving group, 28whigh is then g&f@%@qu@ Nsimsﬂtuted by one of
the abovegsefit ﬁ'?@g’é&rwéleeﬁhﬂes (Cher. W!W'PHI\MWE EBMH Chem. Lett.

g s

2463, 2004). |
)- R3 Re - R3 R by Rs
(RX) XD (i

Compounds of the formula XX typé are commercially available or can be obtained according

to scheme 6.

n

Scheme 6:
R N ¢
R1 N f ) 1 2N
- M . 1. base, opfional |
{XAIN) i v "N o N NH,, (RX)
Rz = 2. NHzrekase,
} R
ra RGO optiona| 3 R

This converts pyridazines of the XXIV type in the presence of a nitrogen nucleophile “N”,
optionally with a further reaction to release the -NH; group, to the pyridazinylmethylamimes
10 XX. Possible nitrogen nucleophiles include ammonia, which leads directly without further
release to the compounds of the XX type, azides such as sodium azide, which has to be
subsequently reduced to establish the amino function, for which triphenylphosphine (Bioorg.
Med. Chem. Lett. 2925, 2002) or noble metal catalysts such as palladium or platinum in the
presence of hydrogen are options (J. Med. Chem. 5005, 2002), phthalimide, which has to be
15 treated subsequently with hydrazine to release the amino function (J. Med. Chem. 1315,
2004), or urotropin, which has to be treated with acid, preferably hydrochloric acid, to release
the amino fanction {Synthesis 2143, 2003). The R1, R2, R3 and RY radicals are each as
defined in formula I, and Y is a good leaving group such as chloride, bromide, mesylate or
tosylate, and may also be -OH here, which is activated “in situ” o give a good leaving group,
20 which is then subsequently substituted by one of the abovementioned nitrogen nucleophiles
{Chem. Pharm. Bul 1493, 1989; Bioorg. Med. Chem. Lett. 2463, 2004).
A further route to amines of the XX type is shown in scheme 7.

Scheme 7:



A further route to amines of the XX type is shown in scheme 7. Scheme 7: 26 Proceeding from
3-cyanopyridazines of the XXV type, the nitrile function is reduced with reducing agents such as
hydrogen in the presence of metal catalysts such as palladium or Raney nickel to give the amines of
the XX type 2 Whentbenitrile function is reacted before 5 the reduction withCanganonietali¢0eagents
such as Grignard or organolithium compounds, it is also possible by this route to introduce the R9
substituent. The imines obtained as intermediategf@s a result can be reduced by sodium borohydride,
sodium triacetoxyborohydride or sodium cyanoborohydride to the amines XX. The R1, R2, R3 and R9
radicals are each as defined above. Met is -Li or -MgBr. 10 Alternatively,possible to prepare
compounds of the formula | as shown in scheme 8. Scheme 8:  Thig cyglizes compounds of the
formula XXVI - optidhal fihﬂne form of their sglgé (HA) - in 15? a solventSuchas water, methanol,
ethanol, acetkvacid, acetonifrile, toluteneor su# e,t SRS of these : pferalplefoluene, in
the presence of a , eraply Hanig's ba%é?%i@PPﬁ cyano sou e XX , preferably cyanogen
bromide, to give the desir,

. ¢l imidazopyridazines. The R1 to R9, Q2, Q3 ahdl z Piblicals are each as
defined above. 20Compounds of the formula XXVI are obtained according to scheme 9, by reacting

amines of the formula XX with acetophenone derjvatives of the formula Il type. This is preferabl n
Proceeding from 3—cyanopyrid£zines of the XXV type, the nitrile unc%g N 1S reducgc{ W?tli] y done

reducing agents such as hydrogen in the presence of metal catalysts such as palladium or
Raney nickel to give the amines of the XX type. When the nitrile function is reacted before
5 the reduction with organometallic reagents such as Grignard or organolithium compounds, it
is also possible by this route to introduce the R9 substituent. The imines obtamed as
intermediates as a result can be reduced by sodium borohydride, sodium
triacetoxyborohydride or sodium cyanoborohydride to the amines XX, The R1, R2, R3 and

RO radicals are each as defined above. Met is -1.1 or -MgBr.

10
Alternatively, it is possible to prepare compounds of the formula I as shown in scheme &.
Scheme 8:
HA
BA a3 g RE Rs /E"H
N—N N R1__HNo Q3 R4 ps
- -
e pase S
Re © ‘R {optional) R2 4 RE
R2 R3 R7 ps Re O
XXV (v R& R7

This cyclizes compounds of the formula XX VI - optionally in the form of their salts (HA) - in
15 a solvent such as water, methanol, ethancl, acetic acid, acetonitrile, toluene or suitable
mixtures of these solvents, preferably toluene, in the presence of a base, preferably Hinig's
base, with a cyano source XXI, preferably cyanogen bromide, to give the desired

imidazopyridazines. The R1 to R9, Q2, Q3 and Z radicals are each as defined above.

20 Compounds of the formula XXVI are obtained according to scheme 9, by reacting amines of
the formula XX with acetophenone derivatives of the formula II type. This is preferably done
in solvents such as DMF, tetrahydrofuran (THF) or acetonitrile, preferably in THF. Useful

bases include Hilnig’s base, lithium hexamethyldisilazide or potassium carbonate, preferably



in solvents such as DMF, tetrahydrofuran (THF) or acetonitrile, preferably in THF. Useful bases
include Hithig's base, lithium hexamethyldisilazide or potassium carbonate, preferably WO
2009/097973PCT/EP2009/000409 27 lithium hexamethyldisilazide. The radicals are each as defined
above. $ehemend2O3R4 R5 XX10CVI Alternatively, compounds of the faitiuierXd)d;egeayeling to
scheme 10 can be reacted with 5 isothiocyaintes of the formula XXII type to give the thioureas XXVII.
These are subsequently treated with a "sulfur acti¥ator" such as mercury oxide, methyl iodide or ethyl
bromoacetate, such that they cyclize directly to give compounds of the formula | type. The radicals are

each asgefined abovan HRRehsme #0: L8UH024 B3NNl RIRE 0 VS < (/A R2R3R8RY (XXVI)

Scheme 9:

Q2 3 R4 RS
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— =g s base = RS ©

R R3 o R2 R3 R& R7
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Alternatively, compounds of the formula XXVI according to scheme 10 can be reacted with
5 isothiocyanates of the formula XXII type to give the thiourcas XXVIL These are
subsequently treated with a “sulfur activator” such as mercury oxide, methyl iodide or ethyl
bromoacetate, such that they cyclize directly to give compounds of the formula I type. The

radicals are each as defined above.

10 Scheme 10:

ey
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N 5= a2 qa 1 RS
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Some of the compounds of the formuia I can also occur in isomeric forms, in which case Q!

in the partial formula of formula I below may either have (E) or (Z) configuration:

Qi at.,,
I

P
L/—f &)—J



N-01 02 QI N R2 R3 k9 R Some of the compounds of the foiliula I can also occur in isomeric forms, in
which case QI in the partial formula of formula | below may either have (E) or (Z) configuration: (E)(Z)
28 A compound of the fontula | prepared according to scheme 1, or a suitable precursor of the formula

| which, gwingt itsehemical structure, occurs in enantiomeric forms, can hesepataieddipteshe pure

enantiomers by salt formation with enantiomerically pure acids or bases, chromatography on chiral
stationary phases or derivatization by means of cligal Senantiomerically pure compounds such as
amino acids, separation of the diastereomers thus obtained, and elimination of the chiral auxiliary

grouns (Rracess il OF the sampeynd.aline Jormuiad renated acqordinae.spieme ! capeither be
isolated in Tree form or, in the case ©of the presence of acidic or basic groups, converted to
physiolofjivalyzdomipetisie salts (probessce) sin@ A dicorbasinprodusiolomes cetnpsund of the

formula Lpay 8 Indhedul-oblielbsaliery dndieaatm, Rheraatalaaisalinpacepiabls salts are

5
preferreé, or example alkall met
bases, chromatography on chiral stationary phases or derivatization by means of chiral

5  enantiomerically pure compounds such as amino acids, separation of the diastereomers thus
obtained, and elimination of the chiral auxiliary groups (process f)}, or the compound of the
formuta I prepared according to scheme 1 can either be isolated in free form or, in the case of
the presence of acidic or basic groups, converted to physiologically compatible salts
(process ). |

10
Acidic or basic products of the compound of the formula I may be in the form of their salts or
in free form. Pharmacologically acceptable salts are preferred, for example alkali metal or
alkaline earth metal salts or hydrochlorides, sulfates, hemisulfates, methylsulfonates, p-
toluenesulfonates, all possible phosphates, and salts of amino acids, natural bases or
carboxylic acids such as lactates, citrates, tartrates, acetates, adipates, fuﬁ;arates, gluconates,
glutamates, maleates or pamoates.
Physiologically tolerated salts are prepared from compounds of the formula I capabie of salt
formation, including their sterecisomeric forms, in process step ) in a manner known per se.
If compounds of the formula I contain acidic functionality, stable alkall metal, alkaline earth
20 metal or optionally substituted ammonium salts can be formed with basic reagents such as
hydroxides, carbonates, bicarbonates, alkoxides, and ammonia or organic bases, for example
trimethyl- or triethylamine, ethanolamine, diethanolamine or triethanolamine, trometamol or
else basic amino acids, for mstance lysine, ornithine or arginine. Basic groups of the
compounds of the formuia I form acid addition salts with acids. Suitable for this purpose are
25 both inorganic and organic acids such as hydrochloric or hydrobromic, sulfuric, hemisulfurnic,
phosphoric, methanesulfonic, benzenesulfonic, p-toluenesulfonic, 4-bromobenzenesulionic,
cyclohexylamidosulfonic, trifluoromethylsulfonic, 2-hydroxyethanesulfonic, acetic, oxalic,
tartaric, succinic, glycerolphosphoric, lactic, malic, adipic, citric, fumaric, maleic, gluconic,
glucuronic, palmitic or trifiuoroacetic acid.
30

In process step f), the compound of the formula I, if it occurs as a mixture of diasteresomers or



alkaline earth metal salts or hydrochlorides, sulfates, hemisulfates, methylsulfonates,
ptoluenesulfonates, all possible phosphates, and salts of amino acids, natural bases or 15carboxylic
acids such as lactates, citrates, tartrates, acetates, adipates, fumarates, gluconates, glutamates,
maleateg gripamoatess; Physiologically tolerated salts are prepared from garnpepnesaithedfointula |
capable of salt formation, including their stereocisomeric forms, in process step €) in a manner known
per se. If compounds of the formula I contain acidi¢ functionality, stable alkali metal, alkaline earth
20metal or optionally substituted ammonium salts can be formed with basic reagents such as

hydroxides,carRenates, hicashanates, alkayopsnand #Mmeniaarorgaishrsesderexample

trimethyl- or triethylamine, ethanolamine, diethanolarnine or triethanolamine, trometamol or else basic

amino AESEROIOFIREAIEY [iFkEOBTHPEHIEOT o g BA LK GrEtl YRR ANESTHRLI S BE the formula |
fotin acid addition.salts,wishacigsmpuitable fesdhis PuRese ke ROt inesgawic @naeiganic acids

such as hydrochloric or hydrobromic, sulfuric, hemisulfuric, phosphoric, methanesulfonic,
benzenestirdiaRs! SROTREHESAPOPICIA BRSiTTEBRREE eSS TEFRELYEIBRERRERHILATIBhRESS O

triflyorogethyisuifonic, 2:hydspyethanssulions, asatisagxalisdartaticasueeinie colvarolphosphoric,
lactic, malic, adipic, citric, fumaric, maleic, gluconic, glucuronjc, palmitic or triflugroacetic acid. 30 29

enantioFiEPEIBI0E 3N AATREGRES! eI tha e ADSE &Y ithes re IS BB AR SHto T pure

stereoisginars ginar Mynchemategsamhy H-ar@Rianaly ehirMsapenumaeRal aiftheiracemic
compound of the fonnula | is capable of salt formation, it is also possihle to carry out Efractional

crystalliPHIRSHEOH tHe A terEbHR dRC Sl OB RAT AR OREINS Q&R BaSa AT PARS Suxiliary.
Examplegot.spiiahiachical stationanmehasesdersibinelayerios columpaehtomaiogragbiofaaparation of

enantiomers are modified silica gel supports (called Pirkle phases) and high molecular weight
catbohydratels sactp By itiacaty RSB RR SRR Slﬁ%{'}g&ﬁ%‘%l Tgogbeoggﬁﬁ‘ﬁe&:g%}%%as

chromatpgraphiasnethessnn chisalstationantiphasasadterapproprsde:derivatizadon known to the
skilled worker. To separate enantiomers of hhe, 10racemic_carboxylic a?i , the d'aligtereomeric salts of
differind SONIBMIHF BRE Fifte A W GRS P Caly P H& e u&ﬂgﬁg "(ﬂ%’f&élgl \F5VRIERIe, base such as

(-)-nicotipgsNnand«phenviethylarioes steinine hasesidrlysing Ofdposingt Drargininaother less soluble
component is isolated as solid, the more soluble diastereomer is depasited from.th mther liquor, and
t% %tal q‘gi m t}i.” . .
| y- 1t is possible

the purd 8 fBMGIPATE BB REEER O (RS S RBhS @%Satﬁrse%lﬁf“‘éﬁﬁé ih i 15wa

in the sarae Way pBRINEipletosaanvetithepiaesplceamparnds eidheitodumtadmibichtbentain a basic
group such an amino_group, with oPticaII active acids such as +?-camE§Pr-10.-sulfoaic acid, D- and

L-tartaritOHEH2 YR CIBER At SR R ARy T FRANUBT Beith Tt the Puie endrfiomes

Jre ehaRGemers. It is also
possibletq-copugphehiral sorpauads, cortaining.atoohatiar Bmine fuhctionsivjtimddpiopriately
activated or, where appropriate, 20N-protected (\a,yantiigure amjno acids intq}}pa(? corres\?oﬁﬂding esters

or amid&s BRRGHERSIS RINEF FIRSSRARHSTIES with CarbBRS B StEeted Shantiop ra Zmin

lopure amino acids into
the amidga:emwitihrRBabIIOPAEa Y fED e ieRgidsslichrdsdadtia acidatopthepcamesponding
chiral esters. The chirality of the amino acid or alcohol resigue which has bgen introduced in

endhtioPlRETBITHF EARAHEIP B BTIHZSC TS v e HRE TISTHER Y EAHIRG bUt 2 S&paration of

chiral carboxylic acids with carboxy-protected enantiopure amino acids into the amides or
with enantiopure hydroxy carboxylic acids such as lactic acid into the correspending chiral
esters. The chirality of the amino acid or alcoho! residue which has been introduced 1n
enantiopure form can then be utilized to separate the isomers by carrying out & separation of
25  the diastereomers which are now availabie by cryst.allization or chromatography on suitable
stationary phases, and then eliminating the included chiral moiety again by suitable methods.
A further possibility with some of the inventive compounds is to prepare the framework
structures using diastereomerically or enantiomerically pure starting materials. It is thus
possible also to employ other or simplified processes for purifying the final products. These
30 starting materials have previously been prepared enantiomerically or diastereomerically pure

by processes known from the literature. This may mean in particular that either



25the diastereomers which are now available by crystallization or chromatography on suitable
stationary phases, and then eliminating the included chiral moiety again by suitable methods. A further
possibility with some of the inventive compounds is to prepare the framework structures using
diasteregmesigally v enantiomerically pure starting materials. It is thus passibieralsmio@aysioy other
or simplified processes for purifying the final products. These 30starting materials have previously
been prepared enantiomerically or diastereomeriédlly pure by processes known from the literature.
This may mean in particular that either 30 enantioselective processes are employed in the synthesis

of the basic, STUGHLES. ALELE2 é@%%%%@c%%ﬂ@@?ﬁm&fi% (ardiastaregmerslis Gagtied out at an early

stage of the synthesis and not at the s of the final products. A simplification of these separations
can like¥ABarHECacH eV B BrotEctRsFIPPIMBSO L FerE Staye &t syl inVarsriBhtBfsy Pes®s to

mediCa@ﬁmbétvmsg%@ﬁ?%%mgﬁ%%&&ﬁklﬁa%l@ﬂ&aﬁgmmge%ga@am@%hﬁ@d&%a

physiologically tolerated salt of the compound of the formula | and/or an optionally stereocisomenc form
of the compdupeesftheraerding itdyetRemwWith @ tarmaceutically suitable and physiologically
tolerated carrier, additive 10and/or other active ingredients and excipients. Owing to the
pharmacological properties, the compounds of the invention are suitable for example for the

prophy|ahis, BEeDHRIAMA D FEVERTBHRFHCHBP A 61 81 dise st i AicEAATBE 4P by inhibition of the
proteasezagHyatad FeaeRieh LIPARL b Ehinss1he sempodndaeh the Abinventignaig sattable both for a

prophylactic and a therapeutic use on humans. They are suitable both for acute treatment and for

long-terfPIREIAPYITE SdRTIBIRHE SriR SRt PEaR bEerByERdr bhtdRT & Fering from
impairmgnis:f: wethheing-al-diserags assogialed yiikithrembosesiceaalisms, hypereoagulability,

fibrotic changes or inflammatory disorders. These include myocardial infarction, angina pectoris and all
othér typed/et ﬁ@lﬂ?—.\a&?ﬂi@ﬁéﬁ}? hardREEFBke, peripheral vascular disorders, deep vein
thrombosis, pulmonary embolism, embolic or thrombotic events caused by cardiac arrhythmias,
cardiovascular events such as restenosis following revascularization, angioplasty and similar

procedufS¥Ba¢H HE BRHTRAPIAREH SHEPARIF by BaSSBRRIAHS 1S I ESHPO AR bR te rmula 1 can

further be: gmnloxadiip plbprotequresdeadingrivsanachef bloegywwith fapigasuraces csieh as for
dialysis patients and patients with indwellin? catheters. Comg%ounds of the formula | gﬁg be employed
6

in order ¥ AT IRPHGOGHiHO RIBERS TS RIRY 'SEFGICAI red &t R RS LA B oint

opesatiops.kompesdseidheformulabareistiabliel forihe feeaimentalipatientsTwih disseminated
intravascular coagulation, sepsis and other intravascular event’inassociated with inflamm ti?n. 30The

compouRtaBkiRE Folh G Car s ie FRUHED MO FRR TISPRYIAXIS SHORPEATH SRt ormule

can be employed in patients suffering from impairments of well being or diseases associated
with thromboses, embolisms, hypercoagulability, fibrotic changes or inflammatory disorders.
These include myocardial infarction, angina pectoris and all other types of acute coronary

20  syndrome, stroke, peripheral vascular disorders, desp vein thrombosis, puimonary embolism,
embolic or thrombotic events caused by cardiac arrhythmias, cardiovascular events such as
restenosis following revascularization, angioplasty and similar procedures such as stent
implantations and bypass operations. The compounds of the formula I can further be

emploved in all procedures leading to contact of blood with foreign surfaces, such as for

2
Ch

dialysis patients and patients with indwelling catheters. Compounds of the formula I can be
emploved in order to reduce the risk of thrombosis following surgical procedures such as
knee and hip joint operations.

Compounds of the formula I are suitable for the treatment of patients with disseminated
intravascular coagulation, sepsis and other intravascular events associated with inflamimnation.
30 The compounds of the formula I are further suitable for the prophylaxis and treatment of

patients with atherosclerosis, diabetes and the metabolic syndrome and the sequelae thereof.



patients with atherosclerosis, diabetes and the metabolic syndrome and the sequelae thereof 31
Impairments of the hemostatic system (for example fibrin deposits) have been implicated in
mechanisms leading to tumor growth and tumor metastasis, and in inflammatory and degenerative

articulargisorsters sueimas rheumatoid arthritis and arthrosis. Compoundsraf therfarosutad are suitable
for retarding or preventing such processes. 5Further indications for the use of the compounds of the

formula | are fibrotic changes in the lung such as &hronic obstructive pulmonary disease, adult
respiratory distress syndrome (ARDS) and of the eye such as fibrin deposits following eye operations.

Compoypdsiof ihefommiadare alse suitahis far the R eiention.sndiordieajment ofsearing. 10The

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

adminisTaabEREIy subRETQTEBIRS Srfrdh ted BIATtRAgIaF AsHe AP B AR B FBWRRIS I tion. Oral
administafion ispreferred, Goatingofisieats vt sompaunds ahthe-fawedlacbanthatheoewtaces

which come into contact with blood in the body is possible. The invention also relates to a process for
manufadtmitidpd Ao aidERIe AR WHEH BB Pipsa s RIS SKAg ECSERESPle dosage form from at least one

compoung-ekihadormula kwitha Rharmaceuticalisyitableand physiologicallytalerated garrier and,

where appropriate, further suitable active ingredients, additives or excipients. Suitable solid or
pharmab@gisetemetransnRba It o XA MBI Y AFRIRSs 2B BP EI et disists Y RaBRaES

(Micro)GapsHies , YBPAKIOVIES: SYALRSRONLINS: SHIPLNTIQRS, HRUKARSCE opinigctable
solutions, and products with protracted release of active ingredient, in the production of which

customdPyara saeritie sutinale e dme R aRIO e BRATY AhitE Gvelling agents, glidants or
lubricants, flavorings, sweeteners and solubilizers are used. Excipients which are frequently used and
which m?‘\/ be mentioned are magnesium carbonate, titanium dioxide, lactose, mannitol and other

sugfars, T8 TATICARIBIH OGB4 R SHHPEH 2P ATIB S e Y fs v AR LGP BT PYegetable oils

such as fighfiveraihsHlewesheansosesame Oikpalyeihviens:ehenband solwentesugh as, for
example, sterile water and monohydric or polyhydric alcohols such as glycerol. E e hargl%ﬁutical

d .
productdraretisverErabRARRR AL SP 5! %ﬂ%ﬁ@%@ﬁﬁ%ﬁ%%@&ﬁﬂ?%ﬂ@?é’ it bmprises as

active ingrgdignt a.padiswaldoseefithe compounthofidhe 30iyepionflehfelioula l. In the case of
solid dosage units such as tablets, capsules, coated tablets or suppositories, this dose can be up to

about 1066 f‘ﬁlﬁ?%iﬂ%@@@ﬁ@l@%ﬁﬁ%% §@zbmanufacturmg a medicament, wihich comprises

15 making a suitable dosage form from at least one compound of the formula I with a
pharmaceutically suitable and physiolegically tolerated carrier and, where appropriate,
further suitable active ingredients, addifives or excipients.

Suitable solid or pharmaceutical formulations are, for example, granules, powder, coated
tablets, tablets, (micro)capsules, suppositories, syrups, solutions, suspensions, emulsions,

20 drops or injectable solutions, and products with protracted release of active ingredient, in the
production of which customary aids such as carriers, disintegrants, binders, coating agents,
swelling agents, glidants or lubricants, flavorings, sweeteners and solubilizers are used.
Excipients which are frequently used and which may be mentioned are magnesium carbonate,
titanium dioxide, lactose, mannitol and other sugars, talc, milk protein, gelatin, starch,

25 cellulose and its derivatives, animal and vegetabie oils such as fish liver o1, sunflower,
peanut or sesarne oil, polyethylene glycol and solvents such as, for example, sterile water and
monohydric or polyhydric alcohols such as glycerel.

The pharmaceutical products are preferably manufactured and administered in dosage units,
where each unit comprises as active ingredient a particular dose of the compound of the

30 invention of the formula I. In the case of solid dosage units such as tablets, capsules, coated

tablets or suppositories, this dose can be up to about 1000 mg, but preferably about 50 to 300



32 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

ingredientopreferabhyabout 50 mg to 500 mg. However, in some circumstpQgesp highesoor tower 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 plurality3@f smaller dosage units or by multiple administration
of divided doses at particular intervals. 10Compounds of the foimula | can be administered both as

monotherany and in-combinationigh teasther with-allantitiremboticaiantinnagulants /rs-piatelet

aggregation mﬁibitors), thrombolytics (plasminogen activators of every type), other substances having
proflbrinigHE BLifvit)) Biinypertensives, regulators of blood glucose, lipid-lowering agents and

antiarrhytittics, GuitableiRiateleb AagregatiominiTibiiarsin fhis conBREkRN Akt Pe¥elapxygenase 1
inhibitors such as aspirin, irreversible P2ITI2 antagonists such as clopidogrel or prasugrel, reversible

P2Y12 A6P556MERSTRH L xRS -HetcosrR Rty Bt #Hr dFABLRME, 28 I &REi H, antagonists

such as Jerytrahasdithas-beenpRossiblestosheysadditivesiiects ahRARL dieckadadsscombination
with P2Y22 blockade for example (Eur. Heart J. 2007, 28, Abstract Supplement, 188). 20 Examples

End proBiR Wele e Aaial NosRarati el BIRP B eRFSatdyr 4hy JR55 <€ Be eHBERSH Tethod
(LCUVIEgkVIScouplinalsand: NV Ry theamaeuads am desarlies:kystepgitiagiihercorresponding

retention time in the ion current (LC-MS Rt) and the corresponding M+Fllh 25 signal in the case of
positive TBIAREHIGT FETHE BoPFESpBHURS AHES SRR WHERHS RS AYHRRES 'Sighat Sould be
obtained, the | H NMR data were reported as an alternative. Abbreviations used are either explained
or corres%pond to the usual conventions. Silica gel separations were carried out manually (flash

cht8matogFaRsHs P HpEHEY By SEMEGOMEREE G STRBME RN RE EoiPRMBH B mbiFlash)
or Flashpastes Wdones30Gbramategrapby) culalesssiaieepihanwisechramategraphic separations

were carried out on silica gel with ethyl acetate/heptane, dichlorornethane/ethanol : .
dichlororERRRHATHAS PG PEERRRTE S e LRRT SoRIBRES WaR Euapior 2 BERERSIY inder

reduced;pregsyieah ffeme38C:10 4 50 AoradOiey Eyaporaidhidhichasretetad by phrases such as
"freed of the solvent", "conce oration", "dried", "solvent removed

{ trated", "concentrate [ rotary eva
or draw B EREHTHAT SXpAeYsin églﬁir%%?%i%ﬂf’é‘dlghﬁb%%%‘? Eﬁ’é E%?f/ﬂ% Yfalyses were carried out
unger the fallewvingneanditiBngiors such as aspirin, irreversible P2Y; antagonists such as

clopidogrel or prasugrel, reversible P2Y 5 antagonists such as cangrelor or AZD6140 and
thromboxane Ay/prostagiandin Ho antagbnists such as terutroban. It has been possible to
show additive effects of PARI blockade in combination with P2Y;» blockade for example
(Eur. Heart J. 2007, 28, Abstract Supplement, 188}

20
Examples

End products were generally characterized by a chromatography/mass spectroscopy method

(LCUV/ESI-MS coupling) and IH NMR. The compounds are described by reporting the
corresponding retention time in the ton current (LC-MS Rt) and the corresponding M+H"
25 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 II (Jones
30  Chromatography). Unless stated otherwise, chromatographic separations were carried out on

silica gel with ethy! acetate/heptane, dichloromethane/ethanol or dichloromethane/methanol



System:Agilent 1100 HPLC-System coupled to 1100 LC/MSD Column:YMC Ishere ODS H80 20x2.1
mm, packing material 4 um Eluent:ACN:H20+0.05% TFA (flow rate 1 ml/min) 10Gradient:4:96 (0 mm)
4 95:5 (2 min) 4 95:5 (2.4 min) 4:96 (2.45 mm) lonization:ESE Preparative HPLC with reversed-phase
(RP) siligan gehwvas sarried out by the folio methods: 15Method A, standarBlGBéfradipidetter method
is mentioned in the text. Column:Merck (Darmstadt, Deutschland) Purosphere(r) R218 25x250 mm, 10
um Eluent:ACN:H20+0.05%TFA (flow rate 25 ml/fdin) Gradient:10:90 (0 min) 4 90:10 (40 min) 20
Method B Column:Merck Purosphere(r) RP18 25x250 mm, 10 um Eluent: ACN:H20+0.05%TFA (flow
rate 25 glimin: Gy aslient:100(0 m) 4 0:100(5 min) 4 20:80 (20 mm 75 Method C Column:Agilent
Prep-C18, 30 x 250mm, 10 um Eluent;ACN:H20+0.05%TFA (flow rate 75 mI/mipe Gradient:10:90(0
min) 4 9@&@?@2@% WHWW ungpiotgduced pressure at from 35°C to 45°C on a rotary

evaporator, which is referred to by phrases such as "freed of the solvent”, "concentrated”,

"concentrated by rotary evaporation”, "dried", "solvent removed or drawn off" or similar

5  expressions. Unless stated otherwise, the LCUV/MS analyses were carmied out under the
following conditions:
System: Agiient 1100 HPLC-System coupled to 1100 LC/MSD
Column: YMC I’'shere ODS H80 20x2.1 mm, packing material 4 um
Eluent: ACN:H-0+0.05% TFA (flow rate | ml/min)
10 Gradient: 4:96 (0 min) =* 95:5 (2 min} = 95:5 (2.4 min) %4:9(? (2.45 min)
Tonization: ESI = ‘ '

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

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

Columun: Merck (Darmstadt, Deutschland) Purosphere® RPI1E 25x250 mm,
10 um

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

Gradient: 10:90 (0 min) = 96:10 (40 min)
20

Method B

Columumn: Merck Purosphere® RP1& 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)
25

Method C

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

Fluent: 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
30 (15.5 min) = 10:90 (17.5 mun})

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



30(15.5 min) 410:90 (17.5 min) The reactions took place in standard reaction apparatus such as
single-neck or multineck 34 flasks, which, unless stated otherwise, according to the need, had a
capacity of from 5 ml to 2000 ml and, as required, were equipped with a septum, stopper, condenser,
stirrer owaiosuepatent. Unless mentioned otherwise, all reactions tookHIA¢E RIS GG as
protective gas and were stirred with magnetic stirrers. Microwave reactions were carried out in the
Emrys Optimizer from Personal Chemistry in vessgéls of capacity from 0.5 to 10 ml according to the
need. Abbreviations used: abs.absolute 10ACNacetonitrile Bocbutoxycarbonyl DCMdichloromethane
DIPEAN:Nrdiisaprapyigtiylamiae (Hiivics baselbMidimeathydionmanigeclsRsadimatiy sulfoxide
EAethyl acetate HP LChigh-perfolmance liquid, chromatography LC-MS Rtretention time of the
compou i irth@ierr e ir FRAEE CERAFRLRPSYBTER IRt B R ToHTRRSGr SPM H?&%&%Hs%%ﬁ%ry 20

MeOHMehaRRkR TrapRy igmpierRlrhe2A6sd0a20C) ciibAdrifibiofoasetisdacitd gon as protective

gas and were stirred with magnetic stirrers.

Lh

Microwave reactions were carried out in the Emrys Optimizer from Personal Chemistry in

vessels of capacity from 0.5 to 10 ml according to the need.

Abbreviations used:

abs. absolute
10 ACN acetonitrile
Boc butoxycarbonyl )
DCM dichloromethane
DIPEA N,N-diisopropylethylamine (Hiinig's base}
DMF dimethyiformamide
15 DMSO dimethyl sulfoxide
EA ethyl acetate
HPLC high-performance liquid chromatography
LC-MS Rt retention time of the compound in the 1on current
LCUV/MS ultraviolet liguid chromatography/mass spectrometry
20 MeOH methanol
RT room temperature {20°C to 25°C)
TFA triflucroacetic acid
THF tetrahydrofuran
Example !
25 N-{3-[2-(2,3-Diethoxy-7-iminoimidazo[,5-bipyridazin-6-yljacetyl ]-5-

pentamethyisulfanylphenyl}acetamide as trifluorcacetic acid salt
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THEtetrahydrofuran Example 1 25N- 13-[2-(2,3-Diethox y-7- imino imidazo [1,5-b]p _
yridazin-6-yl)acety1]-5- pentamethylsulfanylphenyl}acetamide as trifluoroacetic acid salt TFA N-N O F
.5 35 a) 3-Nitro-5-pentafluorosulfanylbe,nzo ¢ acid F-S-F HOF- o - 3-Pentafluorosulfanylbenzoic acid
(5.0 g) was dissolyetsirs fuming nitric acid (20 ml) and stirred at RT with exetusiep2obovoigtuse. Then
concentrated sulfuric acid (3 ml) was added and the mixture was stirred at 75 'C. After stirring at 75C
for 5 h, further sulfuric acid (1.5 ml) was added arih, after stirring at 75C for 2 h, left to stand overnight.
Then the mixture was added to ice-water and stirred for 2 h. The precipitate formed was filtered off
with suction and dried under high vacuum. 4.2 g of 3-pentafluorosulfanyl1-5-nitrobenzoic acid 10 were
obtained. A further 900 mg were obtained from the mother liquor after extracting three times with
methylehle chioHdBUreryingiREwBREBIFEY Rid¥RIeABEhloride phases over magnesium sulfate and
concentrating the solvent. The precipitate was used in the next stage without further purification. 1H
NMR (400 MHz, DMSO-d6) [ppm]: 8.82(1 H); 8.80(f‘FP)‘F‘§.62 (1 H) 15 b) N-Methox y-N-m

ethy1-5-nitro-3-pentaf|uorosuIfanylbenzamfﬁ%r@
o
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3-Pentafiuorosulfanylbenzoic acid (5.0 g) was dissolved in fuming nitric acid (20 ml) and

Ly

stirred at RT with exclusion of moisture. Then concentrated sulfuric acid (3 ml) was added
and the mixture was stirred at 75 °C. After stirring at 75°C for 5 h, further sulfuric acid
(1.5 ml} was added and, after stirring at 75°C for 2 h, left to stand overnight. Then the
mixture was added to ice-water and stirred for 2 h. The precipitate formed was filtered off
with suction and dried under high vacuum. 4.2 g of 3-pentafluorosulfanyl-5-nitrobenzoic acid
10 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 conceiztra%ing the solvent. The precipitate was used in the next stage
without further purification.
"H NMR (400 MHz, DMSO-dg) {ppml: 8.82 (1 H); 8.80 (1 H); 8.62 (1 H)
15

b) N-Methoxy-N-methyi-5-nitro-3-pentafivorosulfanylbenzamide

o7 Yo
3-Nitro-5-pentafluorosulfanyibenzoic acid (4.0 g) was dissolved in thionyl chioride (25ml)
while stirring and kept under reflux with exclusion of moisture for 10 h. After standing
20 overnight, excess thionyl chioride was removed under reduced pressure at RT, and the
resulting residue was dissolved in dichioromethane (50 mi) and admixed with N;O—
dimethylhydroxylamine 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,

and the residue was dissolved in ethyl acetate and washed 5 times with water. The organic
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phase was dried over magnesium sulfate, filtered and concentrated. The resulting crude



0C 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 20 overnight, excess
thionyl chloride was removed under reduced pressure at RT, and the resulting residue was dissolved
in dichloggmetiiang £66+nl) and admixed with N,0- dimethylhydroxylaminegyydrpshigridentlad g) and
diethylisopropylamine (1.66 g) while stirring. After stirring at RT for 1 h, the mixture was concentrated
under reduced pressure, and the residue was dissélved in ethyl acetate and washed 5 times with
water. The organic 25phase was dried over magnesium sulfate, filtered and concentrated. The
resultin 3 4 ' Anythe Stag =-MS R -41]-
3370 CH Ao ey el L BomalcorsSutany barsane - AT S
5N-Methoxy-N-methyl-5-nitro-3-pentafluorosulfanylbenzamide (4.2 g) was dissolved in methanol (120
m), andRanew nickelabaid (00 R} wasedder Wil A drdiogen.aaligen atached, hydrogenation
was effected on a magnetic stirrer. After 511, the catalyst was filtered off and washed with methanol.
The filtrate was concentrated ufider reducedO!pressure and the residue was purified by means of
preparative HPLC. The proé%ﬁ Y tipA§ were 10combined, freed of the acetonitrile,
basified with sodium hydrogercar te olutioh and extracted three times with ethyl acetate. The
combined extracts were dried over mggnesium sulfate, filtered and concentrated. 1.73 g of the desired
compound were obtained. LC-MS'RE N 2% min[M+H]: 307.0
15d)3-Acetylamino-N-rnethoxy-N-methy1-5-(pentafluorosulfanyl)berizamide FO NF O N _
3-AminoNYRBWERY Ny FBUB SRt Bibsenea Ry isehbeimda e A4 F wak didsoldisgahed 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 S 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 HPLC. The product-containing fractions were

10 combined, freed of the acefonitrile, 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 IM+H]" 307.0

15 4 3-Acetylamino-N-methoxy-N-methyl-3-{pentafluorosuifanyljbenzamide
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3-Amino-N-methoxy-N-methyl-3-pentafluorosulfanylbenzamide (1.2 g) was dissolved in
methylene chlonide (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,
20 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 pufiﬁcation. LC-MS Rt: 1.26 min [M-+H]": 349.0

25 e} N-{3-Acetyl-3-(pentafivorosulfanyl)phenyljacetamide



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, 70 water and saturated
sodium hydrogencarbonate solution were added, the phases were separated and the methylene
chlorideyphasgywaswashed three times more with water, dried over magriesiuppPsutiate)fiigred and
concentrated. The resulting product (1.3 g) was used in the next stage without further purification.
LC-MS Rt: 1.26 min [MH-Hr: 349.0 37 37
3-Acetylamino-N-methoxy-N-methy1-5-(pentafluorosulfanyl)benzamide(1.2g)was dissolved in absolute
THF (30 ml) and stirred at OC with lithium bexamethyldisilazide (721 fl; density: 0.8 g/1; 23% in
tert-butyl methyl ether) for 30 mm. At 0C‘f,~§/{ﬁeth Imaginesiugn bromide (2.87 ml, 3 M in diethyl ether)
was then added dropwise while stirringFAfters g at "‘-- for 2.5 h, further methylmaunesium
bromide (1 ml, 3 M in diethyl ether) was added-ag#t the mixture was stirred again for 2.5 h. For workup,
1 N hydrochloric acid was added dropwise whilg,cooligg with ice, followed by water and ethyl acetate.
The organic phase was removed and the wafér pﬁ‘fe was extracted twice more with 10 ethyl acetate.
The combined ethyl acetate phases were dried over sodium sulfate, filtered and concentrated. The
crude produety(kiOhe)wasisombinedenith & gridelpreduatiprepacedaniie sarhe wag)(75 mg) and
\‘I’V‘gr'geodb{fg'” ?éy%%h%g'sgg% }Fﬂ@ﬁ;ﬁﬁﬁ}jﬁ%@ﬁ%@é‘%a&o € Siteft; 850 g, of e desiredgompound
15f)N-J37(2-Bromieacety 1) 3-(pghtallddroaulfanyhphénydacetamigde; for 30 min. At 0°C,

N-[3-Acetyl-5-(pentafluorosulfanyl nyl tamide (85 was dissolved in a mixture of. methanol
(10 i) S EEOHD SRTEE b i S GHI i e (e Gy LR Ieh 1 Breons
while stigtifthdA\frefstitingnat Rl foF 2da, 2tfe imifduhewasthehtedries40C 20foda further 3 N After

cooling, g eacfon mixurs sves added (0.2 N sulfurc acid and the gauequs phase s egacted 3

F ]C%}a‘f‘éafs ¢ Rorfibined eXtracts were diied over sodiufi Sulfater, filtered and
concentigtedcibe crette o duided dsopurified/ isingesitiog getiwith, etiid wedtayetheptame asithe eluent.
480 mg Oge%gte dﬁérgld ggi@gggsnedww S'% O%E%@%rqd Iﬂg:e_ Mgtgt}:)l%ag'g WA J}Mfg'c;]tgdg’ t%vzic% 1%%re with
3,4-D|etfi10xy-%-meth -pyridazine 1-oxide

10 ethyl acetate. The combined ethyl acetate phases were dried over sodium sulfate, filtered and

concentrated. The crude product (1.03 g) was combined with a crude product prepared in the
same way {75 mg) and purified using silica gel with dichloromethane-methanol as the eluent.

860 mg of the desired compound were obtained. LC-MS Rt: 1.34 min IM+H]: 304.0

15 N-[3-(2-Bromoacetyl)-5-(pentefluorosulfanyl)phenyljacetamide

= i
F/JS : Br

N-[3-Acetyl-5-(pentafluorosul fanyl)phenyljacetamide (859 mg) was dissolved in a mixture of
methano! (10 ml) and THF (10 ml) and phenyltrimethylammonium triibromide (1.065 g) was
added in portions while stirring. After stirring at RT for 2 h, the mixture was heated to 40°C
20  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 IM+H]™: 382.0



3-Methoxy-6-methyl-4-nitropyridazine 1-oxide (2 g) was initially charged in ethanol (100 ml) at RT.
Thereatfter, solid sodium ethoxide (1.4 g) was added in portions while stirring. After stirring at 55C for
1.5 h, the reaction mixture was cooled to Rl and admixed with water, and the aqueous phase was
extracte@d timmesowithdichloromethane. The combined organic phases weETIERANORD Sdiim
sulfate, filtered and concentrated. The crude product was purified by means of preparative HPLC. The
clean, product-containing 10 fractions were combided, freed of the acetonitrile and extracted three
times with dichloromethane. The combined organic phases were dried over sodium sulfate, filtered
and concentrated. 176 mg of the desired product were obtained. The agueous phase was freeze-dried
to obtain 781 mg of the desired product. To obtain further product, the contaminated fractions from the
chromat®araphy Wel o FempsHad-BHadE85 d-9%&E The residues were purified again by means of
preparative HPLC, and the clean product was iﬁolat%d agdescribed above. A further 130 mg of
product were obtained. LC-MS Rt: 0.72 mirT[Mf4 £ 199.1 20I1)(5,6-Die hoxypyridazin-3-yHmethanol
N H 3,4-Diethoxy-6-methylpyridazine 1-oxide.(1- as initially charged in dichloromethane (50
ml) and admixed dropwise at RI with trifluoroacetic anhydride (2.5 ml). After 2.5 h, the mixture was

concentiatgdf0,(ryness, and e gssiflue e akeaup N eihangh and saaled 25 patassium

carbonate solution. After Stirring T for 4 h, the mixture was concentrated to dryness again and the

resitiue (&€ mdimixed ithhaesadiean scbid MedbmewidesiiRemdval ofahedf§anie PRESEWaE owed by
ethaC“%ﬂ&MG.emfieswﬁﬁlagi&h&%f%wﬁ@%, and: thei39 cambinediorganis Rhasesnaiegriad over

magnesium stllfate, filtered"and concentrated. The residue was purified twice using silica gel with
dichlorowidthaéimethdndicas THeoBRuBREST BT SHTELEEN RIKRG Fratiiond B BB Rfed '@5d dried.

716 mg @rﬁﬂ)?nggsg&qrﬂﬁo ngW%@EQ%H&GQV%MtSQE_%&n@%H%ﬁé—%&%ﬁz@t@d. The
5,6-Diethoxypyridazin-3-ylmethyl methanesulfonate (5,6-Diethoxypyridazin-3-yOmethanol (716 mg)

. was &initigﬂyl@hgg@ggtiﬁvgg;crg(}(jﬁﬂﬁémaﬁ@ans of preparative HPLC. The clean, product-containing
10 fractions were combined, freed of the acetonitrile and extracted three times with

dichloromethane. The combined organic phases were dried over sodium sulfate, filtered and

concentrated. 176 mg of the desired product were obtained. The aqueous phase was freeze-

dried to obtain 781 mg of the desired product.

To obtain further product, the contaminated fractions from the chromatography were
15  combined and freeze-dried. The residues were purified again by means of preparative HPLC,

and the clean product was isolated as described above. A further 130 mg of product were

obtained.

LC-MS Rt: 0.72 min [M-+HT": 199.1

20 h) (5,6-Diethoxypyridazin-3-yl)methanol

3,4»Diethoxy-é;lnethylpwidazine 1-oxide (1.44 ¢) was initially charged in dichloromethane
(50 ml) and admixed dropwise at RT with trifluorcacetic anhydride (2.5 ml). After 2.5 b, the
mixture was concentrated fo dryness and the residue was taken up with ethanol and saturated
25  potassium carbonate solution. After stirring at RT for 4 k, the mixture was concentrated to
dryness again and the residue was admixed with water and dichloromethane. Removal of the

organic phase was foliowed by extraction twice more with dichloromethane, and the



(35 ml), and methanesulfonic anhydride (1.7 g dissolved in 5 ml of dichlorornethane) and
10triethylamine (0.8 ml) were successively added dropwise while stirring. After 2 h, the mixture was
admixed with water and saturated sodium hydrogencarbonate solution and extracted three times with
dichloromethane.Thergombined organic phases were dried over sodium slfetes Ties e edid
concentrated. 1.1 g of the desired compound were obtained. LC-MS Rt: 0.98 min[M+H]: 277.0 15 j)
C-(5,6-D ethoxypyridazin-3-yl)methylamine 5,6-Digthoxypyridazin-3-ylmethyl methanesulfonate (620
mg) was dissolved in methanol (10 ml) and added dropwise while cooling with ice to an ammonia

solutionGkaumlzd Briari O prethaned. Aftes beinamstired for &ltandipide standeyvenmight, the solvent

was drawn off and the residue was purified by means of preparative 1-113LC. The product-containing

fraction&SHERS C6ThBIREF SRR ALk AR Endishleraaihenc oy bitike e tidd Product were

obtained&rM&RE9:62 Ml Mit Rl 188nb 2k & hasdRisthoxyimidaz it  -biRyridadncy wiane as
trifluoroacetic acid salt 400N --NNTFAO C-&Sﬂ%G-Diethoxypyridazin-3-yl)methylamine (296 mQ)

was initRERarged ikaMxdird of ethlinol (15 i aRd whtérd (3 mi) while stirring at RT. Thereafter,
cyanogen bromide (0.8 ml;

i) 3,6-Diethoxypyridazin-3-ylmethyl methanesulfonate

ADMO\S/
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(5,6~Dieth0xypyridazin—3~y1)methanoi (716 mg) was initially charged in dichloromethane
{35 mi), and methanesulfonic anhvdride (1.7 g dissolved in 5 ml of dichloromethane) and
10 triethyviamine (0.8 ml) were successively added dropwise while stirring. Afier 2 h, the mixture
was admixed with water and saturated sodium hydrogencarbonate solution and extracted
three times with dichloromethane. The combined organic phases were dried over sodium
“sulfate, filtered and concentrated. 1.1 g of the desired compound were obtained.
LC-MS Rt: .98 min [M+HT: 2770
15
1 C~(5.,6-Diethoxypyridazin-3-yl)methylamine

5,6-Diethoxypyridazin-3-yimethyl methanesulfonate (620 mg) was dissolved in methanol
(10 ml) and added dropwise while cooling with ice to an ammonia solution (16 ml; 7N in
20 methanol}. After being stirred for 6 h and left to stand overnight, the solvent was drawn off
and the residue was purified by means of preparative HPLC. The product-containing
fractions were combined, freed of the acetonitrile and freeze-dried. 305 mg of the desired
product were obtained.
LC-MS Rt:-0.62 min [M+H]": 198.1
25
kj 2,3-Diethoxyimidazo[ 1,5-bipyridazin-7-ylamine as trifluoroacetic acid sait



5M in acetonitrile) was added dropwise. After being stirred for 6 h and left to stand 5 overnight, further
cyanogen bromide (0.8 ml) was added. After being stirred for 9 h and standing overnight, the solvent
was drawn off and the residue was purified by means of preparative HPLC. The product-containing
fractiong,wereooembined, freed of the acetonitrile and freeze-dried. The stl>coRraninatestppoduct was
separated for further purification using silica gel with dichloromethane-methanol as the eluent. 99 mg
of the desired compound were 10obtained.LC-M$(Rt: 0.83 min[M+F11-1: 223.1
1)N-1342-(2,3-Diethoxy-7-immoimidazo[1,5-b]pyridazin-6-yl)acety11-5-
pentamethylsulfanylphenyl}acetamide as trifluoroaceti% acid salt
132,3-Diethoxyimidazo[1,5-b]pyridazin-?-&glamir&gtrifl roacetic acid salt (22 mg) was initially charged
in absolute DMF (2.5 ml) at RT WhiI&ﬁﬁihg and ixed with diisopropylethylamine (5 RI).
Thereafter, N43-(2-bromoacetyl)-5- I )phenyllacetamide (25 mg), dissolved in
absolute DMF (I ml), was added dropwise. After being stirred for 4 h and left to stand overnight, the
solvent was drawn off and the residue was purified by means 200of preparative HPLC. The

producteepniainiag fagtiensmere gomhinednireat of the)aseionitiie aedieazardriedx24enag of the
desired compound were obtained. LC-MS$ Rt: 1,23 minI[M+HI_: 524.0 ExamglebZ 25 gg éterlt_-B
uty1-4- et Y2 IIOHBA ALY AERYDLS SETREHS 2 13-4 steRyimfyangeen bromide (0.8 ml:
[1,5-b]pyKidazinGyhatnencne agitiflucreacetc ackksaltidl Qbeq) B:4-Oimathoxy-tranettndpyridazine
1-oxide 3-Methoxy-6-methyl-4-nitropyridazine 1-qxide (1 g),was copnverted and worked up analogously
to exaniPIE P CRISRRROGIA JtHB! rulie R L};éﬁ/\fé%dﬁﬁn@%@sgﬁﬂgf ﬁ%%%v%%%ge as
methangh(30-mhend-the basesadiumaneiaoxide{asdale sekidion wampihiral, b lhredgs ield: 900
mgLC-MS Rt: W29 mm [M+H]: 151.1 . . . s

preparative HPLC. The product-containing fractions were combined, freed of the acetonitrile

and freeze-dricd. The still-contaminated product was separated for further purification using

silica gel with dichloromethane-methanol as the eluent. 99 mg of the desired compound were

10 obtained. LC-MS Rt: 0.83 min IM+HT: 223.1

1) N-{3-[2-(2,3-Diethoxy-7-iminoimidazo[1,5-b]pyridazin-6-yljacetyl]-5-
pentamethylsulfanylphenyl}acetamide as trifluoroacetic acid salt

15 2.3-Diethoxyimidazo[1,5-b]pyridazin-7-yiamine trifluoroacetic acid salt (22 mg) was initially
charged in absolute DMF (2.5 ml) at RT while stirring, and admixed with diisopropylethyl-
amine {5 pl). Thereafter, N-[3-(2-bromoacetyl}-5-(pentafluorosulfanyljphenyljacetamide
(25 mg), dissolved in absolute DMF (1 ml), was added dropwise. After being stured for 4 h
and left to stand overnight, the solvent was drawn off and the residue was purified by means

20 of preparative HPLC. The product-containing fractions were combined, freed of the
acetonitrile and freeze-dried. 24 mg of the desired compound were obtained.

LC-MS Rt: 1.23 min [M+H]": 524.0

Example 2
25 1-{3-tert-Butyl-4-methoxy-5-morpholiin-4-ylphenyl)-2-(7-imino-2,3-dunethoxyimidazo-

[1,5-bIpvridazin-6-yl)ethanone as trifluoroacetic acid salt



b) (5,6-Dimethoxypyridaz n-3-yl)methyl methanesulfonate 0 0 10 3,4-Dimethoxy-6-methylpyridazine
1-oxide (880 mg) was converted to the title compound analaogously to the sequence of example 1h-li).
Yield: 690 mg LC-MS Rt: 0.71 min [M+H]: 249.0 15¢)C-(5,6-Dimethoxypyridazin-3-yl)methylamine
trifluoroseetipyaord salt 3(5,6-Dimethoxypyridazin-3-yl)methyl methanesul|GrETEHBMQ)MaS dissolved
in chloroform (10 ml) and added dropwise at OC to a urotropin solution (390 mg in 20 ml of
chloroform). Thereafter, the cooling bath was remfoved, and the mixture was stirred at RT for 201.5 h
and then at 40 C for 5 h. After standing over the weekend, it was stirred again at 40C for 5 h. Then the
solvent was drawn off, and the residue was taken up with methanol (40 ml), 42 concentrated
hydrochloric acid (1.2 ml) was addedm’th.e“rplxture s stirred at RT for 30 mm. Then it was dried,
and the residue was taken up with w anddreeze-dried. 1.2 g of the crude product were
obtained. 184 mg thereof were purified ky, mean$ of praparative HPLC. The product-containing
fractions were combined, freed of the acefonitfile 5 anch eze-dried. 40 mg of the desired compound
were obtained. LC-MS Rt: 0.20 min [M+H]t: 170.1 d) 2,3- Dlmethoxylgjldazo[l 5-b]pyridazin-7-ylamme

trifluoroacetic acid salt /O\;f”\{q
\O S

a) 3,4-Dimethoxy-6-methvlpyridazine 1-oxide
3-Methoxy-6-methyl-4-nitropyridazine 1-oxide (1 g) was converted and worked up

L)

analogously to example 1g). Chromatography of the crude product was unnecessary. The
solvent used was methanol (30 ml), and the base sodium methoxide (as 30% solution in

methanol, 1.1 ml). Yield: 900 mg LC-MSRt 029 min [M+H]™: 171.1

b) (5,6-Dimethoxypyridazin-3-ylymethyl methanesulfonate

~o
AP
N 5

i
0O

10
3,4-Dimethoxy-6-methylpyridazine 1-oxide (880 mg) was converted to the title compound

analaogously to the sequence of example 1h-11). Yield: 690 mg

LC-MS Rt: 0.7t min [M~+H]": 249.0

15 ¢ C-(5,6-Dimethoxypyridazin-3-yl)methylamine friffuoroacetic acid salt

/Gﬁ

N\N/;\\/NHZ

(5,6-Dimethoxypyridazin-3-y)methyl methanesulfonate (690 mg) was dissolved in
chloroform (10 ml) and added dropwise at 0°C to a urotropin solution (390 mg m 20 mi of
chloroform). Thereafter, the cooling bath was removed, and the mixture was stirred at RT for
20 1.S5handthenat4C°CiorSh Afer standing over the weekend, it was stirred again at 40°C

for 5 h. Then the solvent was drawn off, and the residue was taken up with methanol (40 ml),



NI-12 0 N, N TFA 10C-(5,6-Dimethoxypyridazin-3-yl)methylamine trifluoroacet c acid salt (37 mg) was
initially charged in a mixture of ethanol and water (3.75/0.75 ml) while stirring at RT. Thereatter,
cyanorzen bromide solution (0.1 ml; 51\4 in ACN) was cautiously added dropwise and the mixture was
stirred gt B [2iorBde.78hen further cyanogen bromide solution (0.1 ml) was Rdd&wPanaotieetdigture was
left to stand overnight. After again adding cyanogen bromide 15solution (0.1 ml), the mixture was
stirred for 4 h, left to stand over the weekend and*hen heated to 40C for 2 h. Subsequently, the
solvent was drawn off and the residue was purified by means of preparative HPLC. The

product-gariaining fractions wereccombinad, fiaed plthe acetapitiletandJreezendded. K nig of the
desired compound were obtained. LC-MS Rt: 0.64 min [M+H]+; 195.1 20 e

_(3_terd By AL RBONFS it stina SRRy Iy S- (R IHE- DiAstHgRgonitrile and freeze-

imidazofl;3b]pyridazime-yhethspenee astridueinagetieasid sadteof were purified by means of
2,3-Dimetboxyimidazo[1,5-b]pyridazin-7-ylamine trifluoroacetic acéd salt and

15 m .
2-bromBrEREBAEYE Bty A4 e B s SHE RO A SHE i P EFARBTE Qéeﬁfb?g?@%ﬁ?gﬁoggr%described
in WO 2004/97872% ) vererreasted wathaneoansshed, weekestapeand purified analogously to example
11). 27 mg of the title compound were obtained. LC-MS Rt: 1.28 min[M+Hr: 484.4 Example 3 43

1-(3-ter: B BtnetAxit sl pholin%4yipheny1)-2-(2,3-diethoxy-7-iminoimidazo[1,5-b]pyridazin-6-y
pethanone as trifluoroacetic acid salt 2,3-Diethoxylmidazo[1,5-b]pyridazin-7-ylamine trifluoroacetic
acid salt [example lk), 15 mg] and . : . L
2-brom6@1-(3-1%&@&%@-%%%@-’%B}Bﬂaﬁﬁgﬁﬂﬁﬂé‘H%}B%fﬁ%@ﬁ%affgcn%&dpsr%ﬁared as described in
WO 2004/078721) were reacted with one another, ked up and - purified analogously to example
11). 27 mg of the title compound were obtdined: v S*rlr-?}: 1.38 min[M+H]+: 512.3

\O\

¢

10 C-(5,6-Dimethoxypyridazin-3-ylmethylamine trifiuoroacetic acid salt (37 mg) was mitially
charged in a mixture of ethanol and water ( 3.75/0.75. ml) while stirring at RT. Thereafter,
cyanogen bromide solution (0.1 ml; M in ACN) was cautiously added dropwise and the
mixture was stirred at RT for 3 h. Then further cyanogen bromide solution (0.1 ml) was
added and the mixture was left to stand overnight. After again adding cyanogen bromide

15 solution (0.1 ml), the mixture was stirred for 4 h, left to stand over the weekend and then
heated to 40°C for 2 h. Subsequently, the solvent was drawn off and the residue was purified
by means of preparative HPLC. The product-containing fractions were combined, freed of the
acetonitrile and freeze-dried. 18 mg of the desired compound were obtained.

LC-MS Rt: 0.64 min [M+H]™: 193.1

e) 1-(3-tert-Butyl-4-methoxy-5-morpholin-4-ylphenyl}-2-(7-imino-2,3-dimethoxy-
tmidazo[ 1,5-blpyridazin-6-yljethanone as trifluoroacetic acid salt
2,3-Dimethoxyimidazo 1,5-blpyridazin-7-ylamine trifluoroacetic acid salt (15 mg) and
2-bromo- 1-(3-tert-butyl-4-methoxy-5-morpholin-4-ylphenyl)ethanone (20 mg; prepared as
25 described in WO 2004/078721) were reacted with one another, worked up and purified
analogously to exampile 11). 27 mg of the title compound were obtained.
LC-MS Rt: 1.28 min [M+H]": 484.4

Example 3



10Example 4 1-(3-tert-Butyl 4 methoxy-5-morpholin-4-ylpheny1)-247-imino-2-methoxy-3-(2,2,2-
trifluoroethoxy)imidazo[1,5-b]pyridazin-6-yllethanone as trifluoroacetic acid salt
a)3-Methoxy-6-methyl-4-(2,2,2-tri uoroethoxy)pyridazine 1-oxide 15 2,2,2-Trifluoroethanol (3 ml) was
initially ghargesbaidRband admixed with sodium hydride (403 mg) in portidhS TWRRaEsalingiidth ice.
Thereatfter, the reaction mixture was heated to 55C for 2 h and then '
3-methoxy-6-methy1-4-nitropyridazine 1-oxide sdtétion (500 mg, dissolved in 3 ml of
2,2,2-trifluoroethanol) was added dropwise. After stilling at RI for 1 h, 44 the mixture was heated to
55C fori2¢5.hrAfiarstangdiashal.RL.ayermight Athe,ruxiure was-ddmixed withiwsterdand- DCM. After

removin%the DCM phasebthe aqueous phase was extracted three times with DCM and the combined

DCM phhseRaidadtishsVehapans s it R ddfd@oncentrated. 571 mg of the title compound
were obtained. 5LC-MS Rt: 0.80 min[M+H]: 239.1

b)C46-Methoxy-5-(2,2,2-trifluoroethox pyrriplazi 3-yllmet ine as trifluoroacetic acid salt OH F
N,N  3-Methoxy-6-methyl-4-(2,2, 2-fitlu6ror ¥y)pyridazine 1-oxide (570 mg) was converted to

10the title compound analogously e ofexg =M-1j). 210 mg of the title compound
were obtained.LC-MS Rt: 0.64 min [M+H]+ Z238.1 © "
2-Methoxy-3-(2,2,2-trifluoroethoxy)imidazof; Myridazin-?@ine as hydrobromide

F O

2,3—Dieth0xyimidazo[i,S—b]pyridazin—’i-ylamine trifluoroacetic  acid  salt  [example k).

A

15mg] and 2-bromo-1-(3-tert-butyl-4-methoxy-5-morpholin-4-ylphenylethanone (27 mg;
prepared as described in WO 2004/078721) were reacted with one another, worked up a{nd :
purified analogously to example 11). 27 mg of the title compound were obtained.

LC-MS Rt; 1.38 min [M+HT": 512.3

10 Exarﬁple 4
1-(3-tert-Butyl-4-methoxy-5-morpholin-4-yiphenyl)-2-[ 7-imino-2-methoxy-3-(2,2,2-

trifluoroethoxy)imidazo 1,5-b]pyridazin-6-yljethanone as trifluoroacetic acid salt

NH
/G\/’&\NJ(N <
£
F%OW T o)
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a) 3-Methoxy-6-methyl-4-(2,2,2-triflucroethoxy)pyridazine 1-oxide

O_ _N_ -0

m
T 5
o

2,2,2-Trifluoroethanol (3 mi) was initially charged at RT and admixed with sodivm hydride

P
Fi!(\
F

(403 mg) in portions while cooling with ice. Thereafter, the reaction mixture was heated to
55°C for 2h and then 3-methoxy-6-methyl-4-nitropyridazine 1-oxide sclution (500 mg,

dissoived in 3 mi of 2.2.2-trifluoroethanol) was added dropwise. After stirring at RT for 1 h,



O,N, 7- Th-/ N2 0 BrH 15 C-f6-Methoxy-5-(2,2,2-trifluoroethox y)p yridazin-3-yll methyl amine as tri
uoro aced c acid salt 204 mg) was initially charged in a mixture of ethanol/water (15/3 ml). Thereafter,
cyanogen bromide solution (62 mg dissolved in ethanol/wasser 3.75/0.75 ml) was added dropwise.
After stigring atdhrbdon-2:h, the same amount of cyanogen bromide again WwaSTZorxddsddiagiwise. After
stirring at RI for 4 h, the mixture was left to stand overnight and then stirred for a further 4 h.
Subsequently, further cyanogen bromide (60 mg4issolved in ethanol/water 1.88/0.38 ml) was added.
After stirring at RI for 3 h, the mixture was left to stand again overnight and then the solvent was drawn

off. Thegesidus wasRurifiedusing-45:silica gely@s-acariidos, REMmethanelgrapiant) wkhe

substance-containing fractions were combined and dried. As well as 62 mg of reactant, 20 mg of the

title corAPBifd e SEEmard LS At S-S Yeaksse, the agueous phase was
d)1-(3-tert:Butyl rrnathxyermesphelingd-ypheaydad HimingZmuetheny #iéd, &v%r sodium

trifluoroethoxy)imidazo[1,5-b]pyridazin-6-yliethanone as trifluoroacetic acid salt
2-Methéxyfate(Jibepet b rOBRTBRARRAIdAZ SR ST HHa S ARSI e hYhIBrSmide (18 mg) and
2-brome-d-(3stert-buty Infkmethoxyrbrmorphelin-4-ylphenyl)ethanone (22 ma; prepared as described in
WO 2004/078721% were reacted with one another, worked ug and 10purifi,egl ana%)f%ci?usl to example
11). 31 Mg of fhd td-EeRT U WksFE BISERRGAX Y ENISRE-1 39 HANAIIE 8577 BRIMPIES
2-(2,3-Diethoxy=7zigginoimi
dazo[1,5-14yridazin-6-y1)-143-methylamino-5-(pentafluorol5sulfanyl)phenyliethanone as
trifluoroacetic acid salt TFA HN f‘\fi_

- 9
F’VL
0 | OH
F
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3-Methoxy-6-methyl-4-(2,2,2-triflucroethoxy)pyridazine 1-oxide (570 mg) was converted to
10 the title compound analogously to the sequence of example 1h-1j). 2:0mg of the title

compound were obtained.  LC-MS Rt: 0.64 min [M+H]": 238.1

c) 2-Methoxy-3-(2,2,2-trifluoroethox yyimidazo{1,5-b]pyridazin-7-ylamine as
hydrobromide

C-16-Methoxy-3-(2,2,2-trifluorcethoxy)pyridazin-3-ylimethylamine as trifluoroacetic acid
salt 204 mg) was initially charged in a mixture of ethanol/water (15/3 ml). Thereafter,
cyanogen bromide solution (62 mg dissolved in ethanol/wasser 3.75/0.75 ml) was added
dropwise. After stirring at RT for 2 h, the same amount of cyanogen bromide again was
20 added dropwise. After stirring at RT for 4 h, the mixture was left to stand overnight and then
stirred for a further 4 h. Subsequently, further cyanogen bromide (60 mg dissolved m
ethanol/water 1.88/0.38 ml) was added. After stirming at RT for 3 h, the mixture was left to

stand again overnight and then the solvent was drawn off. The residue was purified using



F',F HN8, 1F/1 F F a)N-Methoxy-N-methy1-3-(pentafluorosulfanyl)-5-(2,2,2-trifluoroacetylamino )-
benzamide Hy 46 trifluoroacetic anhydride (0.85 ml) were added while stirring with exclusion of
moisture. After stirring at Rl for 3 h and standing overnight, water and saturated sodium

hydrogegeanhppatesagiution were added, the phases were separated andi0g ipetioyieineEtiioride
phase was washed three times with water, dried over magnesium sulfate, filtered and 5concentrated.
The resulting product (1.75 g) was used without féfther purification in the next stage. LC-MS Rt: 1.53
min[M+H]t: 403.0 b)N-(3-Acetyl-5-pentafluorosulfanylphenyl)-2,2,2-trifluoroacetamide O

silica gel (25 g cartridge, DCM/methano! gradient}. The substance-containing fractions were
combined and dried. As well as 62 mg of reactant, 20 mg of the title compound were

obtained. LC-MS Rt: 0.86 min [M~+H]™: 263.0

d) 1-(3-tert-Butyl-4-methoxy-5-morpholin-4-ylphenyl}-2-[ 7-imino-2-methoxy-3-(2,2,2-

Lh

trifluoroethoxy)imidazo{1,5-b]pyridazin-6-yljethanone as trifluorcacetic acid salt
2-Methoxy-3-(2,2,2-trifluoroethoxy)imidazo 1,5-blpyridazin-7-ylamine hydrobromide (18
mg) and 2-bromo-1-(3-tert-butyl-4-methoxy-3-morpholin-4-viphenyljethanone (22 mg;
prepared as described in WO 2004/078721) were reacted with one another, worked up and
10 purified analogously to example 11}. 31 mg of the title compound were obtained.

LC-MS Rt: 1.39 min IM+HT: 552.2

Example 5 _
2-(2,3-Diethoxy-7-imincimidazo[ 1,5-b]pyridazin-6-y1}-1 -[3-methylamino-5-(pentafluoro-

15 sulfanyl)phenyijethanone as trifiuoroacetic acid salt

TFA HN
O
N—N N/\f
o / N /
- G
V- HN o5
| FILF
a) N-Methoxy-N-methyi-3-(pentafluorosulfanyl}-5-(2,2,2-trifluoroacetylamino}-
benzamide
F - o
F"m I /i- O
r ! i [
/
P G
K
F
?>1\F

20 3-Amino-N-methoxy-N-methy!-5-pentafluorosuifanylbenzamide [example Ic); 1.45 g] was

dissolved in methylene chioride (15 ml), and triethylamine (0.8 mil) followed by



F --S F F11 10 N-Methoxy-N-methy1-3-(pentafluorosulfany1)-5-(2,2,2-trifluoroacetylamino)benzamide
(1.65 g) was dissolved in THE (25 ml). At OC, lithium bis(trimethylsilynamide (0.9 ml) was added while
stirring, After 30 mm, methylmagmesium bromide (3.5 ml, 3M in diethyl ether) was added dropwise.
After thepaolditiowdiad Ended, the ice bath was removed and the mixture 1BGAIAE B Ed0&0RIP for 2 h.
While cooling, IN hydrochloric acid, water and EA were then added. After removing the organic phase,
the aqueous phase was extracted twice more withEA. The combined EA phases were dried with
magnesium sulfate, filtered and concentrated. The crude product is a mixture of

N-(3-acetyroprataflugrostiianylshenyl 2, ddfgcraseeiarmigie aid lexclusion of moisture.
-13-amino-5-(pentafluorosulfanyl)phenyllethanone, and so the crude product 20 (1.3 g) v?s taken up

in methy}éise cRIBHRE (0 Fl) 4RE admizBel vt tHathyIXFTHEFLSB 45 THY e SRET 2 fIucPoHRtic

anhydrigeLA60:il) Was.ad dedmét enstieringadftemstininge.at Réfor3juweterandisattiated-sedium
hydrogencarbonate solution were added, the phases were separated and the I%CM {legasg %\@S washed
a

three tirRBOTHSrBIAMh WRARASHA TEM PIASE B 3P et W TR GHEBR T BUTHAEfi

concentrairdnikag. oftbeditlaicomeaund wese:2 habtaiae dy e Sutied fodi fruaivhHrtias&Q 47 c)
N43-Acetyl-5-(pentafluorosulfanyl)pheny11-2,2,2-trifluoro-N-methylacetamide In a microwave insert,

N-(3-acéfjde5-pentafluorosulfanylphenyl)-2,2,2-trifluoroacetamide (0.25 g) was dissolved in absolute
dimethoxyethane (7.53l)n powdered potassiopncarbonate was added and the mixture was admixed
with iodomethane (80 ul). Subsequently, the mixture was heated to 100C in the microwave for 40 mm.
Once further N-(3-acetyl5-pentafluorosulfanylphenyl)-2,2,2-trifluoroacetamide (4 x 250 mg) had been
converteq in the mannertgsssibet dhe ivenbiishes wereowstkedaspdagather, having been decanted
from the potassium carbonate into IN hydrochloric acid \ghile cooling with ice. After repeatedly 10
washing the potassium carbonate residue,rwiﬁaimetho ethane, the aqueous phase was extracted
five times with ethyl acetate. The combinegl“fe,%taetwggdried over magnesium sulfate, filtered and
concentrated. The residue was purified by nfearls of reparative HPLC. The product-containing
fractions were combined, freed of the acetonitrile extracted five times with ethyl acetate. The
combined extracts were dried over magnesium syi{ate, fiitered 15and concentrated. 1.03 g of the
desired compound were obtained. LC-MS Rt: 1.62 mifi [M-(11]+: 372.0 d)
N-[3-(2-Bromoacetyl)-5-(pentaf|uorosullanyl)pheni %:2,2-trifluoro-N-methyI- acetamide

r H

10
N-Methoxy-N-methyl-3-(pentafluorosulfanyl}-5-(2,2,2-trifluoroacetylamino)benzamide
(1,65 g) was dissolved in THF (25 ml). At 0°C, lithium bis(trimethylsilyl)amide (0.9 ml} was
added while stirring. After 30 min, methylmagnesium bromide (3.5 ml, 3M in diethyl ether)
was added dropwise. After the addition had ended, the ice bath was removed and the mixture

15 was stirred at RT for 2 h. While cooling, IN 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, filtered and concentrated.
The crude product is a mixture of N-(3-acetyl-5-pentafluorosulfanylphenyl)-2,2,2-trifluoro-
acetamide and 1-[3-amino-5-(pentafluorosulfanyl)phenyljethanone, and so the crude product

20 (1.3 g) was taken up in methylene chloride (60 mi) and admixed with triethylamine (135 pl).
Thereafter, trifluoroacetic anhydride (160 ul) was added while stirring. After stirring at RT
for 3 h, water and saturated sodium hydrogencarbonate solution were added, the phases were
separated and the DCM phase was washed three times more with water. The DCM phase was
dried with magnesium sulfate, filtered and concenirated. 1.3 g of the title compound were

25 obtained. LC-MS Rt: 1.61 min [M+H]": 358.0



48 N-[3-Acetyl-5-(pentafluorosulfanyl)phenyl]-2,2,2-trifluoro-N-methylacetamide (1.03 g) was
dissolved in a mixture of methanol (20 ml) and THF (20 m1). Phenyltrimethylammonium tribromide
(1.05 g) was added while stirring. After stillilia at RT for 5 h, the mixture was left 5 to stand overnight,
then further phenyitrmgthylammonium tribrom.ide (100 mg) was added aRd THERRIXRIE) WS heated to
60C for 2 h. After cooling, the reaction mixture was added to 2N sulfuric acid and stirred for 10 min.
Then the aqueous phase was extracted three times with EA. The combined organic phases were dried
over magnesium sulfate and, after filtering off the desiccant, dried under reduced pressure. 1.2 g of the
title corgpoundere, ehtainade1Qwhishshadsufisient puity ferie nexnieastiansah@dMs Rt 1.72
min[M+HI: 449,9 2-Bromo-1-[3-methylamino-5-(pentafluorosulfanyl)phenyllethanone NH 15 N-1,3
-(2-Bromoacet yl)-5-(pentaftuorosulfanyl )pheriTyg:]-Z,Z,Z- ifluoro-N-methylacetamide (01.075; 1.2 g)
was admixed with water (15 ml), and conc ted sulfupi acid (15 nil) was added dropwise while
stirring and cooling with ice. The mixture W§s,:he ed t© 80C and stirr,..d at this temperature for 7 h.
After cooling, the reaction mixture was slowly ad a 49 mixture of 10N 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 filtering off siccant under reduced pressure, dried. The
residue was purified by means of preparative HPLG~The product fractions, each of them clean, were
combined, freed of the 5 acetonitrile under reducedfpres$ure, neutralized with sodium
hydrogencarbonate and extracted three times with EA. The combined organic phases were dried over
magnesium sulfate and, after filtering off the desiccant, dried under reduced pressure. 420 mg of the
title compoyndwere iselated LGS Rt 64 minic4ddu 35484002 (2.8 Diethoraédminaimidazol
1,5-b]pyridazin-6-y1)-1-[3-methyla no- 5-(pentafl uorosulfanyl)phenyllethanone as triflugroacetic acid
salt 2,3-ifhaxyirmidkseles B phrelsArmphaRe bt droatticRetid €aft RYEITIBR AAREBHNg] and
2-bromag | {3;methylamine-Bithentaflworesultanyhahen yheihanene (18 m o wesgueastechwith one
another, worked up and purified analogously to example 11). For 15 further_puyrification, preparative
HPLC waisowed Bakfofaldriphy dhée Mo i¥md Siidd @é‘il(?@“%%rﬂﬁf&%%f; Ec?ﬁ/rﬁﬁeékﬁanol

gradient). Combination:of ihe cleanfrastions wasdaliawed @y,dninanEhasedde wasdakenp with
ACN/water ( 0.05% TEA) and freeze-dried. 4 mg of the title com ound were obtained. LC-MS Rt: 1.29
mm [M+H}+magien Eepisi dtolbyichiiehehipies worked up together, having been decanted from

the potassium carbonate into IN hydrochloric acid while cooling with ice. After repeatedly

10 washing the potassium carbonate residue with dimethoxyethane, the agueous phase was
extracted five times with ethyl acetate. The combined extracts were dried over magnesium
sulfate, filtered and concentrated. The residue was purified by means of preparative HPLC.
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

15 and concentrated. 1.03 g of the desired compound were obtained.

LC-MS Rt: 1.62 min [M+H]™: 372.0

d) N-[3-(2-Bromoacetyl}-5-(pentafluorosulfanyl yphenyl]-2,2,2-triflucro-N-methyl-

acetamide



PAR1 determination method: inhibition of PAR1-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
voluntegy donprs i 20 ml syringes containing 2 ml of 3.13% sodium 25 cifratey SpAoHAies
centrifugation at 150 x g for 20 minutes, the platelet-rich plasma (PRP) was separated off and mixed
with 1 ul of PGEL1 solution (500 ug/m1 in ethanol&ml of PRP. Incubation at room temperature 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 5 ml portions into 15 ml PP tubes and centrifuged at 360 x g for
15 minutes in order to pellet the 30platelets. The plasma was then decanted off and the platelet
sediment from 5 ml of PRP was resuspendeﬁ/i;n 1 ml ofTyrode's (120 mM NaC1, 2.6 mM KCl, 12 mM
NaHCO3, 0.39 mM 50 NaH2PO4 x H20,71930M.+ S, 0.35% BSA, 5.5 mM glucose, pH 7.4) and
adjusted with Tyrode's to a platelet count Efﬁa X micraliter (pi). 13 ml of this cell suspension were
then mixed with 866 tiL of 10 mM CaC12 solution, ##d 12@&ll- thereof were pipetted into each well of a
96-well plate containing 15 1.11.- of the substanc o be tested. After incubation 5 at room
temperature in the darlc for 30 minutes, 15 ul...of¥ P solution (70-100 uM) were added as
agonist, and kinetics were recorded at 650 nm in a.SpectraMax 340 at 37C for 20 minutes while
shaking. The areas under the curves of negative ¢entroF(Tyrode's/ DMSO) and positive control (15 ul
of agonist /DMSQ) were calculated and the difference was fixed as the 100% value. The substances to
be tested were pipetted as serial dilutions in duplicate 10 determination, the AUC was likewise '

determingehiof aghss ﬁ@ﬁ&&%@&%@%@ﬂ¢%&b%@&bﬁ%@{me%ﬁgd@omaaf%qi with the
e

control was calm}gte . On the basis o % inhibition, the 1IC50 was calculated by nonlinear
regressidiisaiiefsis Aceoriiy 6 WM& ot @&éa?igﬁ. Florsl Shshe iR Tl ME i 1

Claims ﬁi%&%ﬂlpﬂngsqli)t%sfgﬁﬂéﬁ%}hﬂ5@%9@.%?&@%@1@&95@@I"@ f2F Buteraeris forms af e
compound of the formula | and/or mixtures of these forms in any ratio, and/o(goanqh%/%cgllg%&c(%lcly
g

comipatiislessame sraiaisbimpstriddrheeriiaetiviargnonium tribromide (1

and the mixture was heated to 60°C for 2 h. After cooling, the reaction mixture was added to

2N sulfuric acid and stirred for 10 min. Then the aqueous phase was extracted three times
with EA. The combined organic phases were dried over magnesium sulfate and, after filtering
off the desiccant, dried under reduced pressure. 1.2 g of the tfitle compound were obtained,

10 which had sufficient purity for the next reactions.

LC-MS Rt; 1.72 min [M+H]": 449.9
e) 2-Brome-1 —[S—methyiami}_lo—S -(pentafluorosulfanyl)phenyllethanone
o
F
_NH

15
N-{3—(Z-Bromoacetyl)~.5—(pen‘zaﬂuomsulfanyl)phenyi}—2,2,2~tr1'ﬂuoro-N—methy]acetamide
(01.075; 1.2 g) was admixed with water (15 ml), and concentrated sulfuric acid (15 ml) was
added dropwise while stirring and cooling with ice. The mixture was heated to 80°C and

stirred at this temperature for 7 h. After cooling, the reaction mixture was slowly added to a



Q I'is a hydrogen atom, -(C1-C6)-alkyl, -(C3-C6)-cycloalkyl, -OH, -0-(C1-C6)-alkyl  or
-0-(C3-C6)-cycloalkyl, where alkyl and cycloalkyl are each unsubstituted or 10mono-, di- or
trisubstituted independently by -(C1-C4)-alkyl, -(C3-C6)-cycloalkyl, OH, -0-(C1-C6)-alkyl or
-0-(C3-Gp)yoywloalkyhwhere some or all of the hydrogen atoms in alkyl orreyTleaikyd ey besreplaced
by fluorine, Q2 and Q3 are the same or different and are each independently a hydrogen atom,

-(C1-Ce6)-alkyl or -(C3-C6)-cycloalkyl, where somé9r all of the hydrogen atoms in 15alkyl or cycloalkyl
may be replaced by fluorine, RI, R2 and R3 are the same or different and are each independently a

hydrogen;atem «f Cdn G ik HyafG34e Qhieyel9 AlEAO0:G LR haly pstCRC 6l eaalantiod,
-(C0-C4)-alkylene-C(0)-N(R11)-R I 2, -(20-C4)-alkylene-C(0)-0-RI 1, -(C0-C4)- alkylene-C(0)-R11,
-(CO-CAyapey itk REReconing regsyerPioNs -t Mo 0 -Sagessin gbee g eger s (c 1

-C4)-alk§ﬂt&-§n§' (GO ralM B8R Gnfeba lkdurO- (o ralyirnesdy girGer alkvheans
-0-(C0-C4)-a1 -C14)-aryl where aryl is unsubstituted or mono-, di- or trisubstituted

ylene-(C6
indeperm”dﬂwwtiméé‘ﬂ&)%moqw-@%ﬂaw?@ﬁ Ol B B THARGPBOIBE e BR88)2E Roalky!l, -0-
(C15CA)salkylenas(Caid)-ryusloalkylre{0d-Cldddatwhaerg ket sdunsubstitiiesh osrBomencomdli- or
trisubstituted independently by -(C1-C4)-alkyl, -(C3-C6)-cycloalkyl, 57 OH, -0-(C1-C6)-alkyl or
-0-(C3- GBS AR IERD (- E8)- kG AR NRL BB RIS HS- 0L - BB A6 WA ARy,
A L E c0r(C1 HCa) Al (GO Ty ary where an & Unsubsiited
-(C1-C4)-alkyl, -(C3-C6)-cycloa -0-(C1- -alkyl, -(C6- -aryl where aryl is unsubstitute
or moncﬁ?@@%’ﬁ%@ - ﬁéﬁtas)a %tMéoRiﬁde%%ﬁHéngyﬁ@ﬁl%%%? -(C?/l-C4)-aIkyI>f
-(C3-C6)-cycloalkyl, OH, -0-(C1-C6)-alkyl or -0-(C3-C6)-cycloalkyl, -(C4-C15)-Het where Het is

10 O 2-(2,3-Diethoxy-7-iminoimidazo[1,5-b]pyridazin-6-yl}-1-[3-methylamino-
5-(pé11taﬂuorosuifanyl)phenfyijéthanone as trifivoroacetic acid salt
2,3-Diethoxyimidazo{1,5-bJpyridazin-7-ylamine trifluoroacetic acid salt [example 1k},
10 mg] and 2-bromo-1-[3-methylamino-5-(pentafluorosuifanyljphenyljethanone (183 mg)
were reacted with one another, worked up and purified analogously to exampie 11). For
further purification, preparative HPLC was followed by chromatography once more using
silica gel (2 g cartridge; DCM/methano!l gradient). Combination of the clean fractions was
followed by drying. The residue was taken up with ACN/water (+ 0.05% TFA) and freeze-
dried. 4 mg of the title compound were obtained.  LC-MS Rt: 1.29 min IM+HT": 491.1

20 Pharmacological examples
PARI] determination method: inhibition of PARI-mediated platelet aggregation
The pharmacological testing of the substances took place in platelet aggregation induced by
TRAP (thrombinr receptor-activating peptide) in 96-well format. For this purpose, blood was
taken from healthy volunteer donors in 20 ml syringes containing 2 m! of 3.13% sodium
25 citrate solution. After centrifugation at 150 x g for 20 minutes, the platelet-rich plasma (PRP)
was separated off and mixed with 1 pl of PGEI solution (500 wg/ml in ethanol) / mi of PRP.
Incubation at room temperature 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 3ml
portions into 15 ml PP tubes and centrifuged at 360 x g for 15 minutes in order to peliet the
30  platelets. The plasma was then decanted off and the platelet sediment from 5 mi of PRP was

resuspended in I ml of Tyrode’s (120 mM NaCl, 2.6 mM KCi, 12 mM NaHCO;, 0.39 mM



unsubstituted or mono-, di-, tri-, tetra- or pentasubstituted independently by halogen, - (C1-C4)-alkyl,
-(C3-C6)-cycloalkyl, OH, -0-(C1-06)-alkyl or 10cycloalkyl, or -0-(C3-C6)-cycloalkyl, or where some or
all of the hydrogen atoms in alkyl alkylene or cycloalkyl may be replaced by fluorine, or Rl and R2 or
R2 and R3) togetheravith the ring atoms to which they are each bonded, PE1GEAZ®E/{@H@embered
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 unsubstitiited or mono- or disubstituted independently by
-(C1-C4)-alkyl, -(C3-C6)- cycloalkyl, OH, -0-(C1-C6)-alkyl or -0-(C3-C6)-cycloalkyl, where some or all

of the Nap,Pydrogem atomsvn e Ssta 8-membered singvosmesteapH in alledOugystealioyt may
20be replaced by fluorine, Rh 1 and R12 are each independently a h (g,ogen atom, -(C1-C6)-alkyl,
(C3-Co) Yeydtonlieyk Riesle Ay i CR- CTATRAT iHere g%};pfsqfﬁ oSt tBEP PN i or
trisubstifyigdringdependently by O (@lEf)calkyl, 40ki6A)2ikyl 2 OfL. CR-0E6)-cy glaaliyt Qito
-0-(C3-C6)-cycloalkyl, 25-(C0-04)-alkylene-(04-C15)-Het, where Het s unsubstituted or mgno-, di-, tri-,
tetra- orrpeRtiELsHRETHHBEEH ARRt NI e (B1-BWFANEH ,tQ(Ef‘sE@é%@cﬁ%amﬁ}*@ﬁ?“
-0-(€i-C) ralkevl @R nOE3-G R sy elaalky, 3883 &S 01 5 $0268R3TE8MbRICsaME trtalldf thehydrogen

atoms in alkyl, alkylene or cycloalkyl may be replaced by fluorine, or R11 and R12 in "N(R11)-R12"
and "N(M%d@@?@??t’fﬁﬁﬁ@ﬁ?g%ﬁ%@efﬁ%@?@o%- @nﬁ‘ﬁéﬂ@dar%ﬁ% %‘s%ﬁn?éd%gge er with
the nitrogem atery Wikl dhe - 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
10 determination, the AUC was likewise determined for each substance concentration, and the %
inhibition of the AUC E:ompared with the con*trdl“ was calculated. On the basis of the %
inhibition, the ICs; was calculated by nonlinear regression analysis according to the
4-parameter equation.

Table 1 shows the resulis.

15 Table I:
Compound | Inhibition of plateiet Compound | Inhibition of platelet
from aggregation from - aggregation
example ICsq [micro M] example ICsg [micro M]

1 0.005 3 0.004
4 0.18




5 C(0)" group to form cyclic amines, imides or lactams which contain up to 2 further heteroatoms from
the group of N, 0 and S, where the ring is unsubstituted or mono-or disubstituted independently by
-(C1 -C4)-alkyl, -(C3-C6)-cycloalkyl, OH, -a-(c1- C6)-alkyl ot -0-(C3-C6)-cycloalkyl, where some or all
of the hydroggrwaiemsin the 5- to 8-membered ring formed, and in alkyl Gy EsalkGs; mesibe
replaced by 10fluorine, R4, R5, R6, R7 and R8 are the same or different and are each independently a
hydrogen atom, -(C1-C6)-alky1, -(C3-C6)-cycloalkyl, OH, -CN, -NO2, -a-(c1-c8)- alkyl,
-0-(C3-C6)-cycloalkyl, -(C0-C4)-alkylene-(C0)-N(R21)-R22, -S 02CHS3, -S02CF3,
-(C0-C4)aikylene-C(0)-0-R21, halogen, -SF5, -(C0-C4)-alkylene-C(0)- 15 R21,
-(C0-C4)-alkylene-N(R21)-R22, -(C0-C4)-alkylene-N(R21)-C(0)-R22 -(C1-
C6)-alkylene-0-(C1-C6)-alkyl, -(C0-C6)-alkylene-0-(C1-C6)-alkylene-0-(C1-C6)- alkyl, -Si[-(C1 3,
-(CO-C6)-alkylenesQi&infadratyisRaq{&8-C6)- cycl oalkyl,
-(C0-C6)-alkylene-0-(C0-C6)-alkylene-(C6-C14)-aryl or -(C4-C15)-Het, where alkyl, alkylene
and cycloallcyl are each unsubstituted or mpn@ di- or 20trisubstituted independently by
-(C1-C4)-alkyl, -(C3-C6)-cycipalkyl r@H -Q-(&3- C6) atkyl, (£6-C14)-aryl where aryl is unsubstituted
or mono-, di-, tri-, tetra- or penta abstitite i\lpd ijdlently/by halogen, -(C1-C4)-alkyl,

-(C3-C6)- cycloalkyl OH, -0-(C1- cloalkyl, -(C4-C1%)-Het where Het is
unsubstituted or mono-, di-, {#, tetra’ or pentasybstitt ndependently by halogen, -(C1-C4)-alkyl,
-(C3-C6)-cycloalkyl, Oft -0-(C1-C6)+akyl BE- O?C % -cyclaadicyl, Or -0-(C3-C6)-cycloalkyl, 54 where
some or all of the hydrogen atoms in alkyl, alkylen r cycloalkyl may be replaced by fluorine, or R4
andR5, R5 ang 6, RE.aRd. RS omnR7iand Biidagetheswith dheiingoaipsisdoorhich theyarer each

bonded, form a 5- to 8-membered ring, where the ring consists
and/or mixtures of these forms in any ratio, and/or a Dhys;ologlcally compatible salt

of the compound of the formula I, where ‘

Q1 is a hydrogen atom, -(C1-Cg)-atkyl, (C3-Cg)-cycloalkyl, -OH, -O~(C1-Cg)-alkyl

or -0O-(C3-Cg)-cycloalkyl, where alkyl and cycloalkyl are each unsubstituted or
10 mono-, di- or trisubstituted independently by -(Cy-Cyi-alkyl, -(C3-Cgl-cycioalkyl,

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,
Q2 and Q3 are the same or different and are each independently a hydrogen atom,

-(Cy-Cg)-alkyl or -(C3-Cg)-cycloalkyl, where some or all of the hydrogen atoms in
15 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-Cgralkyl, -(Ca-Cg)cycloalkyl, -O-(C;-Cglalkyl, -O-{C3-Cg)- cycloalkyl,
«(Co-Cqi-alkylene-C(O)-N(R11}-R12, ~(Cg-Cg)-alkylene-C(O)-O-R11, ~(Cp-Cy)-
alkylene-C(0)-R11, -(Cp-Cyg)-alkylene-N(R11}-C(O)-R12, halogen, OH, -CN, -NO3,
20 -S09CHs, -SOnCF3, -SFs, -Si[-(Ci-Cgl-alkylly, -(Ci-Cegj-alkylene-O-(C1-Cg)-
alkyl, -0-(Cy-Cg)-alkylene-O-(Cy-Cgl-alkyl, ~0-(Cy-Cy)-alkylene-(Cg-Cyg)-aryl
where aryl is unsubstituted or mono-, di- or trisubstituted independently by ~O-(Cy-
Cgi-alkyl, -(C1-Cq)-alkyl, OH, -(C3-Cg)-cycloaikyl or -0-(C3-Cg)-cycloalkyl, -O-
(C1-Cyq)-alkyiene-(C3-Cg)-cycloalkyl, -(C4-Cy5)-Het where Het 1s unsubstituted or

25 mono-, di- or trisubstituted independently by ~(C1-Cyq)-alkyl, -(C3-Cg)-cycloalkyl,



5 only of carbon atoms or 1, 2 or 3 of these atoms are replaced by nitrogen, oxygen or sulfur atoms,
where the ring is unsubstituted or mono- or disubstituted independently by -(C1-C4)-alkyl,
-(C3-C6)-cycloalkyl, OH, -0-(C1-C6)-alkyl or cycloalkyl, where some or all of the hydrogen

atoms insthe:bgdag=rembered ring 10formed, and in alkyl or cycloalkyl, npayriyerremlaged by fluorine,
R9 is a hydrogen atom, -(C1-C6)-alkyl, -(C3-C6)-cycloalky-(C0-C4)- alkylene-(C6-C14)-aryl, where aryl
is tmsubstituted or mono-, di- or trisubstituted indépendently by -0-(C1-C6)-alkyl, -(C1-C4)-alkyl, OH,
-(C3-C6)-cycloalkyl or -0-(C3-C6)-eyeloalkyl, 15-(C0-C4)-alkylene-(C4-C15)-Het where Het is unsubst

tuted or mono-ogi-L@-_iﬁ:ﬁegf%%_gng@g}a@i@ itgted indepeyfently by halogen -(C1-C4)-alkyl,
-(C3-C6)-cycloalkyl, OH, -0-(C1-C6)-alkyl Or cycloalkyl, and where all or some of the hydrogen atoms

in alkyl, alkylen&-gCeyCloadikyl ey be e plagedidylcilodbiie, 20R2dlland R22 are each independently a
hydrogen atom, -(C1-C6)-alkyl, (C3-C6)-cycloalkyl, -(C0-C4)-alkylene-(C6-C14)-aryl, where aryl is
unsubstituted SAENEK Y- éﬁ‘%ﬁ?&ﬁsﬁ et raBEhdRLFAsY -OREEBIEIgT, RETC4)HIKYT, OH,

(C3-C6)-CyClQalkys Qnr: (GG Bxvaloalkyl. - (S 0R-alkyleng)(GAiGE):Hetrwheredet is
unsubstituted or mono-, di-, tri-, tetra-250r pentasubstituted independently by halogen, (C1-C4)-alkyl,

-(C3-C6)-cycloaikyhlioH, <0- (R Ratkyber0 GBS oneybidalityd, BS0BOH3 ¢r-SORPCREavkere some
or all of the hydrogen atoms in alkyl, alkylene or cycloalkyl may be replaced hy fluprine, or. 35 R21 and
R22 in the "N(@%l“i%)%ﬁf%é%“&??& ﬂRFE‘ﬁiﬂ?-%Ebﬁ%ﬁ?@%&m&%ﬁgéé‘%i‘% £ -‘%é s g which
is formed “’.get'aﬁwi%lgg% itiogen atenm \'con the iNaf(9)" dreypdpddet cyaligamings, imides or
lactams-which conta]in to 2 further heterdatoms from the group of N, 0 and S, where the ring is
unsubstituted enmbRos:5ar disnhistituted tndependentbntaguf@ @A) iatioplen (@31 C 6)- bypbtaalkyl, OH,

e membered rhg ol ang A AkoPar S Ry, 13y b A by Morie, D CE o
i0 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
R1 and R2 or R2 and R3, together with the ring atoms to which they are each bonded,
15 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 18
unsubstituted or mono- or disubstituted independently by -(C|-Cyr-alkyl, ~{C3-Cg)-
cycloalkyl, OH, -0-(C1-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
20 be replaced by fluorine,
R11 and R12 are each independently a hydrogen atom, -(Ci-Cgl-alkyl, -(C3-Cgj-
cycioalkyl, -»(C@Cg;)—&lk}fl@ﬁ@—((ﬁ@—(ﬁ34)—afyl, where aryl is unsubstituted or mono-,
di- or trisubstituted independently by -O-(Cy-Cg-alkyl, -(C1-Cyq)-alkyl, OH, -(Ca-
Cgi-cycloalkyl or -O-(Cy-Cg)-cycloalkyl,
25 «(Cp-Cy)-alkylene-(Cyq-Cq5)-Het, where Het is unsubstituted or mono-, di-, tri-, tetra-
or pentasubstituted 'independenﬂy by halogen, (C;-Cyq)-alkyl, -(Cy-Cgl-cycloalkyl,
OH, -0-(C;-Cg)-alkyl or -O-(C3-Cg)-cycloalkyl,
-80-CH3 or -SO»CFy,



102.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-C6)-alkyl or -(C3-C6)-cycloalkyl, where
some or all of the hydrogen atoms in alkyl or cycloalkyl may be replaced by fluorine, RI, R2 and

R3 are ¢ same ey-different and are each independently a hydrogen atonpCISHR6C B, -(C3
-C6)-cycloalkyl, -0-(C1-CO-alkyl, -0-(C3 -C6)-cycl alkyl, -(C0O-C4)-alkylene-C(0)-N(R11)-RI 2,
-(C0-C4)-alkylene-C(0)-0-R11, alkylene-C(0)-R1 13-(C0O-C4)-alkylene-N(R11)-R12,
-(C0-C4)-alkylene-N(RI 1)- C(0)-R12, halogen, OH, -CN, -NO2, -S02CH3, -S02CF3, -SF5,

4010t IS UC Lo AAne HELCAIAIN BE1ARNAIES IR GE) Bl

-0-(C0-C4)-alkylene-(C6-C14)-aryl where aryl is unsubstituted or mono-, di- or trisubstituted
independently tsplagg&avdepsngyor (C1-C4)-alkyl, OH, -(C3-C6)- cycloalkyl or -0-(C3-C6)-cycloalkyl,

'Q'(Cl'_C“)'a'kié'?ﬁ%&ﬁz@%%%%yi@ﬁzﬁ?&ﬁiﬂ@gﬁm?—r@w?tréwﬂﬁyg%ﬁige@ﬁegemydi- or
trisubstituted independently by -(C1-C4)-alkyl, -(C3-05)-cycloalkyl, 250H, -0-(C1-C6)-alkyl or

-0-(C3-C6)-cydloaHatnsreo{amE Biichids SHared CoREET Hilt | Erett@Esncsy i, WHbfe Bikyl,

alkylene and %i@g* Kyl A 6 aeHRSURSHIHIRE OF-MgNOsr diBhtEIsubstitiad independentydoy
-(C1-C4)-alkyl, -(C3-C6)-cycloalkyl, OH, -0-(C1- 56 C6)-alkyl, -(C6-C14)-aryl where aryl is
unsubstituted Getrvatmgiiram heteowr BEMaSUBRALSEHFIa<Be Al B RAIBYEA, AfEALeA)-alkyl,

-(C3-C6)-cyclogl kydpQflye@- (e hlralisyl ¥ -p(C3-LRlsycloalkt)-cylediGlDietavhere Het is

unsubstituted or mono-, di-, tii-, tétra- or pentasubstituted 5independently by halogen, -(C1-C4)-alkyl,
-(C3-C6)-cycloalkyhliBH pr O 01265, }-atkphtn 0 (O 8-C8)reyclvalkyl tre-bx@82E6Heyesoalikyl, or

where some or all of the hydrogen atoms in alkyl, alkylene or cycloalkyl may be replaced by fluorine,
10with the provisdthSratIRESEOAERI BRI r3ds Wo?@ﬂy&?o@%ﬁ%@m&éﬁ h EFE’gaB?%éBénd R3,

toggther with thg sing.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 afoms are replaced hy nitrogen, oxygen or
sulfur atoms, wherdthefhgié ﬁﬁgu%étiﬁﬂ?eal%r%ﬁoqro#ﬁ%%tﬁlﬂ e&ﬁ%&@%ﬁ&éﬁ%ﬂ%?n& &

-(C1-C4)-alkyl,irf@3e)atom, -(C1-Cg)-alkyl, -(C3-Cg)-cycloalkyl, OH, -CN, -NO3, -O-(C1-Cg)-

alkyl, -O-(C3-Cg)-cycloalkyl, -(Cp-Cg)-alkylene-(CON(R21)-R22, -507CHj3,
-S05CF3, -(Cg-Cyq)-alkylene-C(0)-0-R21, halogen, -SF5, -(Cp-Cyq)-alkylene-C(O)-

15 R21, -{Cp-Cyl-alkylene-N(R21)-R22, -(Cg-Cyr-alkylene-N{R21)-C(O)-R22, -{C}-
Cgr-alkylene-O-{C1-Cgl-alkyl, -(Cp-Cglalkylene-O-(Cq -Cg)-alkylene-O-(C-Cg)-
alicyl, -Si[-(C1-Cy)-alkylla, -{Co-Cg)-aikylene-O-(Cy-Cy)-alkylene-(C3-Cg)-
cycloalkyl, ~{Co-Cg-alkylene-O-(Cp-Cg)-alkylene-(Cg-Cy g)-aryl or (C4g-Cq 5)-Het,
where alkyl, alkylene and cycloalkyl are each unsubstituted or mono-, di- or

20 trisubstituted independently by -(C3-Cyg)-alkyl, «{(C3-Cg)-cycloalkyl, OH, -O~(Cy-
Cg)-alkyl, -(Cg-Cig)-aryl where aryl is unsubstituted or mono-, di-, tr-, tetra- or
pentasubstituted independently by halogen,
-(C1-Cyg)-alkyl, —(Cg-C@—cydoalkyL OH, -0-(Cy-Cgl-alkyl or
-0-(Cr-Cg)-cycloalkyl,

2
LA

~(C4-Cq 5)-Het where Het 1s unsubstituted or mrono-, di-, tri-, tetra~ or pentasubstituted
independently by halogen, —{Cl—.C,:L}-aikyi, -{(C3-Cg)-cycloalkyl, OH, -0-(Cy-Cg)-
alicyl or -O-(C3-Cg)-cycloalkyl, or

-0-(C3-Cg)-cycloalkyl,



| 5cycloalkyl, OH, -0-(C1-C6)-alkyl or -0-(C3-C6)-cycloalkyl, where some or all of the hydrogen atoms
in alkyl or cycloalkyl may be replaced by fluorine, R11 and R12 are each independently a hydrogen
atom, -(C1-C6)-alkyl, -(C3-C6)-cycloalkyl, -(C0O-C4)-alkylene-(C6-C IL)-aryl, where aryl is
unsubstiirteshat menres di- or trisubstituted independently by -0-(C1-C6)-alkyl/E(CicCARadky, OH,
20-(C3-C6)-cycloalkyl or -0-(C3-C6)-cycloalkyl, -(C0-C4)-alkylene-(C4-C15)-Het, where Het is
unsubstituted or mono-, di-, tri-, tetra-or pentasubSfituted independently by halogen, (C1-C4)-alkyl,
-(C3-C6)-cycloalkyl, OH, -0-(C1-C6)-alkyl or -0-(C3-C6)-cycioalkyl, -302CH3 Or -S02CF3, 25where

some or all of Rbﬁe}%/%%raraﬁ%ia@ alkodene,at ycloglkyhmayhe seriagesiby flugyine, or Rl
and R12 in the "N(R11)-R12" and "N(R11)-C{0)-R12" fragments represent a 5- to 8-membered ring

which is formetepbepsthey R pitrogen atom "N" or the "N- 57 (CO)" group to form cyclic amines,

imides or lactagys yhihscan{aip;up 4o ﬁé%ﬁq&_w@;@ﬂ@msﬂg%f@wmqw rAandSenbere the
ring is unsubstituted or mono- or disubstituted independently by -(C1-C4)-alkyl, -(C_§-C6)-c_ycloa|kyl,

OH, -0- (C1-C6yhatleythsy -gyCactbpegdefodiin whets SoRRTSEEIAGH e FilEioGEn SR FSHky! or

cycloalkyl may he replaced by fluoring, R4,:R%,RB.R %80 BRE g thesameasdiffesentand-are each
independently a hydrogen atom, -éCl-CG);aIkyl, -(C3-C6)-cycloalkyl, OH, -CN, -NO2, -O-(C1-C8)-
alkyl, -0-(C3-CE)LEycisameyviero-Ca agyieHsHesONgR o1 IRDY, 08 edsigutehpdgpendently
-(C0-C4)-alkylene-C(0)-0-R21, halogen, -SF5, -(C0-C4)-alkylene-C(0)-
10R21,-(C0-C4)-alkylene-N(R21)-R22,-(C0-C4)-alkylene-N(R21)-C(0)-R22, -(C1
-C6)-alkylene-0ta1Cabayialkyl {(E0%s)canyrke.o-@Hceraistesoaiiyl or  -0-(C3-Ce)-

cycloalkyl, where some or all of the hydrogen atoms in the 5- to 8-membered ring
10 formed, and in alkyl or cycloalkyl, may be replaced by fluorine,
RY 'is a hydrogen atom, -(C1-Cgl-alkyl, -(C3-Cg)-cycloalkyl, -(Cp-Cyq)-
alkylene-(Cg-C14)-aryl, where aryl is unsubstituted or mono-, di- or trisubstituted
independently by -O-{C1-Cgi-alkyl, -(C1-Cyq)-alkyl, OH, -(C3-Cg)-cycloalkyl or
-O—(C3;C6)~cycloa1ky1,
15 -{(C-Cy)-alkylene-(C4-C15)-Het where Het is unsubstituted or mono-, di-, tri-, tetra-

or pentasubstituted independently by halogen
{(C1-Cy)-alkyl, -(C3-Cg)eycloalkyl, OH, -0-(Ci-Cg)-alkyl or -O-(C3-Cgl-
cyciéalkyi, and where all or some of the hydrogen atoms in alkyl, alkylene or
cycloalkyl may be replaced by fluorine,

20 R21 and R22 are each independently a hydrogen atom, -(Ci-Cg)-alkyl,

-(Cy-Cg)-cycloalkyl, (Cp-Cyq)-alkylene-(Cg-C14)-aryl, where aryl 1s unsubstituted or

mono-, di- or trisubstituted independentty by -O-(C1-Cg)-alkyl, -(C1-Cgq)-alkyl, OH,

-(C3-Cg)-cycloalkyl or -O-(C3-Cg)-cycioalkyl,

{(Co-Cy)-alkylene-(C4-C15)-Het, where Het is unsubstituted or mono-, di-, tri-, tefra-
25 or pentasubstituted independently by halogen, (C1-Cg)-alkyl, -(C3-Cgl-cycloalkyl,

OH, -0-(C1-Cg)-alkyl or -O-{C3-Cg)-cycloalkyl,

-SO,CH3 or -SO»CF3, where some or all of the hydrogen atoms in alkyl, alkylene or

¢ycloalky! may be replaced by fluorine, or



(C1-C6)-alkyl,-S i [-(C13,-(C0O-C6)-alkylene-0-(C1-C4)-alkylene- (C3-C6)-cycloalkyl,-(C0O-C6)-alkyl
ene-0-(C0-C6)-alkylen e-(C6-C14)-arylor -(C4-C15)-Het, 15where alkyl, alkylene and cycloalkyl are
each unsubstituted or mono-, di- or trisubstituted independently by -(C1-C4)-alkyl, -(C3-C6)-cycloalkyl,
OH, -O«{z1-G&)adkyt; 3 (C6-C14)-aryl where aryl is unsubstituted or mon@di% priadeas4s
pentasubstituted independently by halogen, -(C1-C4)-alkyl, -(C3-C6)-cycloalkyl, OH, -0-(C1-C6)-alkyl
or -0-(C3-C6)-cycloalkyl, -(C4-C15)-Het where Hétsis 20unsubstituted or mono-, di-, tri-, tetra- or
pentasubstituted independently by halogen, -(C1-C4)-alkyl, -(C3-C6)-cycloalkyl, OH, -0-(C1-C6)-alkyl
Or cycloalkyl, grr0:(3:66):cyeloaliws Qrro2t 1nWRRIR SoMe 0f-abof thehyskoggnatams in alkyl,

alkylene or cycloalkyl may be 25replaced by fluorine, with the proviso that at least one R4, R5, R6, R7
or R8 is not a liydroepbatehtios RhighdsRBIRs! AEEeT RETHE RIFGER7NM RE, 5dBar with the

ring atoms to wighthryane gach Londedyfarm a3ado &membereditngowhereshs ring.eensists only

of carbon atoms or 1, 2 or 3 of these atoms are replaced by nitrogen, oxygen or 58 sulfur atoms,

where the ring ligtersatasstitiesy Geraoms: of UisHrsttuted de Janeaidy By iR tesad-andpone-
-(C3-C6)-cycloglkyl, @kt GlabRhabiod Oy -(c - wher 60l ofthenhydrogen
ator%ws in alkyl or cycloall?ill may l%f)grepla}cea b(y uoﬁl)r?é?@kr\’gyg a%yg)r%(ggln Ztcﬁl, -(C1-Co)-alkyl,
-(C3-C6)-cycloalkyhlfC 0:COH Glclgres(@ e $14 yamse wiverecasll isfuhsubystingadaspmrorciedi- or
trisubstituted indendently b%/ -O-(C_l-C?)-alkyI, -(C1-C4)-alkyl, OH, -( §}C:6I%-ac§}/cgoalk { Or

ere Y

3
-O-(C3-C6)-Cycfl’(“)atﬂ’<y$"mem d ring formed, and in dlkyl or cycloacl:k e replaced by
fluorine, -
10 2. A compound of the formula I as claimed in claim 1, wherem

01, Q2 and Q3 are the same or different and are each independently a hydrogen atom,

-(C1-Cg)-alkyl or -(C3-Cg)-cycloatkyl, 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,
15 -(C1-Cglalkyl, -(C3-Cg)-cycloalkyl, -0-(C1-Cg)-aikyl, -0-(C3-Cg)-cycloalkyl,
-(Co-Ca-alkylene-C(O)-N{R11)-R12, -(Cy-Caialkylene-C(O}-O-R11, ~HCg-Ch)-
alkylene-C(0)-R11, -(Cg-Cyqlralkylene-N(RI11}-R12, -(Cp-Cg)-alkylene-N(R11)-
C(0)-R12, halogen, OH, -CN, -NO2, -807CHjz, -S07CF3, -8F5, -Si[«(C1-Cy4)-
alkylls, -(C;-Cgj-alkylene-O-(C1-Cgl-alkyl, -O-(C{-Cg)-alkylene-O-(C1-Cg)-alkyl,
20 -0-(Cp-Cyj-alkylene-{Cg-C14)-ary! where aryl is unsubstituted or mono-, di- or
trisubstituted independently by -0-(Cy-Cgjralkyl, -(C1-Cyg)-alkyl, OH, -(Cz-Cg)-
cycloalkyl or -O-(C3-Cg)-cycloalkyl,
-0-(C1-Cy)-alkylene-(Cy-Cg)-cycloalkyl, -(C4-C15)-Het where Het is unsubstituted
or mono-, di- or trisubstituted independently by -(C1-Cy}-alkyl, -{Ca-Cg)-cycloalkyl,
25 OH, -0-(C;-Cgj-alkyl or -0-(C3-Cg)-cycloaikyl, or-O-(C-Cg)-alkylene-0-(C1-Cg)-
alkylene-O-(C-Cg)-alkyl,
where alkyl, alkylene and cycloalkyl are each unsubstituted or mono-, di- or

trisubstituted independently by -(C1-Cgi-alkyl, -(C3-Cgj-cycloalkyl, OH, -O-(Cy-



10-(C0-C4)-alkylener(C4-C15)-Het where Het is unsubstituted or mono-, di-, tn-, tetra- or
pentasubstituted independently by halogen, -(C1-C4)-alkyl, -(C3-C6)-cycloalkyl, OH, -0-(C1-C6)-alkyl
or -0-(C3-C6)-cycloalkyl, and where all or some of the hydrogen atoms in alkyl, alkylene or cycloalkyl

may beyeplaged/y/dagrine, R21 and R22 are each independently a hydnegersatang AGi+e6)-alkyl,
15-(C3-C6)-cycloalkyl, -(C0-C4)-alkylene-(C6-C14)-aryl, where aryl is unsubstituted or mono-, di- or
trisubstituted independently by -0-(C1-C6)-alkyl, §€1-C4)-alkyl, OH, -(C3-C6)-cycloalkyl or

-0-(C3-C6)-cycloalkyl, -(C0-C4)-alkylene-(C4-C15)-Het, where Het is unsubstituted or mono-, di-,

tri-, tetra-or peptas itu@%@qgp@ﬂﬁie@ﬁ&@yaﬂqlqg%s&%&iﬁ@aaﬂsy{nd&iﬂ;%@);@MC,I%U@J, &0OH,
-0-(C1-C6)-alkyl or -0-(C3-C6)-eycloalkyl, -S02CH3 or -S02CF3, where some or all of the hydrogen

atoms in alkyl, skiderie i eycloddkyhieay beyréplaged bY fiuOrinelket, RZL dnghReddalihg, WN{R21)-R22"
and "N(R21)-C(0)-R22" fraaments represent a 5- 25 to 8-membered ring which is formed together with
the nitrogen at ('(ﬁd'“%ﬁh‘?ékﬂ%(@)‘ %Bo@@)té')yﬁ}ﬁﬁliké%lic amines, imides or lactams which contain up

to 2 further hetegoatom the ring i S ity : 0-or
disubstuned MUSRArRA By L) SR e e e B SR,
-0-(C3-C6)-cyciaatkyhamheretsomeogeall of the hiydregen(@emg)irwiodioyicyolalkyl ragyde-replaced
by fluorine. 3.A compound of the formula | as claimed in claim 1 or 2, wherein Ql, Q2 and Q3 are the
same or differenkdre sre(eachdhdeperldehthf a hydrogen atom, -(C1-C6)-alkyl or

-(C3-C6)-cycloalkyl, where same or all of the hydrogen atoms in alkyl or cycloalkyl may be replaced by
fluorine, RI, Rz'aéfﬁ:ﬁig@r"@fégzggﬁ{fe%r different and are each independently a hydrogen atom,

-(C1-C6)-alkyl R Gokeysioalkyh ik (GG 8raksn0MCarS6)avaloalkyl c{elalkyl may be
replaced by fluorine,
10 with the proviso that at least one R1, R2 or R3 1s 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 13

unsubstituted or mono- or disubstituted independently by -(C-Cy)-alkyl, -(C3-Cg)-
15 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,
R11 and RI2 are each independently a hydrogen atom, -(Cy-Cgl-alkyl,
~(C3-Cg)-cycloalkyl, {Cg-Cy)-alkylene-(Cg=Cy 4)-aryl, where aryl is unsubstituted or
mono-, di- or trisubstituted independently by -O-(C1-Cgl-alkyl, -(C1-Cyg)-alkyl, OH,
20 -(C3-Cg)-cycloalkyl or -0O-(C3-Cgl-cycloalkyl,
<{Cq-Cg)-alkcylene-(Cyq-C1 5)-Het, where Het is unsubstituted or mono-, di-, tri-, tetra-
or pentasubstituted independently by halogen, (C1-Cyg)-alkyl, -(Cy-Cg}-cycloalkyl,
OH, -0-(Cy-Cglalkyl or -O-(C3-Cg)-cycloalkyl,
-SO»CH3 or -S0;,CFy,
25 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(Q}-R12" fragments represent a 5-

to 8-membered ring which is formed together with the nitrogen atom "N" or the "N-



10C4)-alkylene-C(0)-N(R11)-R12, -(C0O-C44-alkyl ene-C(0)-0-R11, -(C0O-C4)-alkylene- C(0)-R11,
-(20-04)-alkylene-N(R11)-R12, -(C0-C4)-alkylene-N(R11)-C(0)-R12, halogen, OH, -CN, -NO2,
-S02CHS3, -Si[-(C1-C4)-alky1]3, -(C1-C6)-alkylene-0- (C1 -C6)-alkyl,-0-(C1 -C6)-alkylene-0-(C 1
-C6)-alkylc02 (6064)-atkylene- (C6-Cl14)-aryl,-0 -(C 1-C4)-alkyl en e-(C3-BBNEYL009/000409
loalkyl,-(C4-C15)-Hetor 15-0-(C 1-C6 )-alkylene-0-(C 1-C6 )- alkyl ene -0-(C 1-C6)-alkyl, where alkyl,
alkylene and cycloalkyl are each unsubstituted oriono-, di- or trisubstitutedindependently
by-(C1-C4)-alkyl,-(C3-C6)-cycloalkyl,OH, -0-(C1-C6)-alkyl or -0-(C3-C6)-cycloalkyl, or where

some or all of Wy@%ﬂgqﬂeﬂaﬁ dncalkvimalkylane Qi ycloakvk Mavhe.seplasad byrierne, with
the proviso that at least one RI, R2 or R3 is not a hydrogen atom or Rl and R2 or R2 and R3, together

with the ring atefisae MR dEOtRePaBERP POridedidornt AFih e SIBEEI HEIR THE GfotpBeRe-

2,3,5,6,7,8-hexahydros 1,2, 34, 4.218:08x80 lopenta ﬁmﬁh?@n-@ y-cycloalkyl, OH, -O-
2,6,7,8-tetrahydro-3H-5-oxa—1,2,3%4,8-pe¥rslatlg§a}a- 2£<I:y[§ll%pénta ana%htha]

ene2,3,6,7-tetrdhydigra]8ydioxePt 2 Ba 4 Hetrdedhyl yolcopenta[br|abptittaldydraz@ atoms in
,6,7-tetrahydro-5H-8-oxa-1,2,3 a,4 ,5-pentaaza- cyclopenta [b]
naphthalene2, 81758 SefEHoHioiares drical2r ity lyd&aza- cyclopenta[bjnaphthalene:

2,3,6,7,8,9-hexahydro- k2, 3a#4 £,9-hexaazacy dopenta[dlfhaphthadeBe ;each independently a
2,3-dihydro-5,7-dioxa-1,2,3a,4-tetraaza-s-indacene; 2,6,7,8 -tetrahydro-, 60
3H-cyclopentafBIHCEAIARTYIs{% B &ih@@%@%ﬂ‘é@&ﬁ?&%&rm "NO2, -0-(C1-Cg)-

cyclopenta[d][1,g.4ltriazolel4.S Bleysidagineande.3 . ey ®ONR21)-R22,  -SO,CHa,
-SO»CF3, «(Cg-Cya)-alkylene-C(O)-C-R21, halogen, -SF3, «(Cp-Cy)-alkylene-C{O)-
10 R21, -(C-Cyj-alkylene-N(R21}-R22, -(C-Cy)-alkylene-N(R21)-C(0O)-R22,
-{(C1-Cg-alkylene-O-(C1-Cg)-alkyl, -(Cp-Cegl-alkylene-O-{C;-Cg)-alkylene-O-
(C1-Cg)-alkyl, -Si[-(C1-Cy}-alkyl]a, -(Cy-Cg-alkylene-O-(C1-Cy)-alkylene-
(Cy-Cgl-cycloalkyl, -(Cp-Cgl-alkyiene-0-(Cy-Cg)-alkylene-(Cq-C14)-aryl or
-(C4-Cq 5)-Het,
15 where alkyl, alkylene and cycloalkyl are each unsubstituted or mono-, di- or
trisubstituted independently by ~(C;-Cql-aikyl, -(C3-Cg)-cycioalkyl, OH, -O-(Cy-
Cgl-alkyl, -(Cg-Cy4}-aryl where aryl is unsubstituted or mono-, di-, tni-, tetra- or
pentasubstituted independently by halogen, -(C-Cyg)-alkyl, {C3-Cg)-cycloalkyl, OH,
-0-(C1-Cgralkyl or -0-(C3-Cg)-cycloalkyl, -(Cq-Cisj-Het where Het 13
29 unsubstituted or mono-, di-, tri-, tetra- or pentasubstituted independently by halogen,
«{C1-Cyqlalkyl, -(C3-Cg)cycloalkyl, OH, -0-(C;-Cgj-alkyl or -0-(C3-Cg)-
cycioalleyl, or
-0-(C3-Cg)-cycloalkyl, or
where some or all of the hydrogen atoms in alkyl, alkylene or cycloalkyl may be
25 replaced by fluonne,
with the proviso that at least one R4, RS, R6, R7 or R8 18 not a hydrogen atom, or
R4 and R5, RS and R6, R6 and R7 or R7 and RS, fogether with the ring atoms to
which thev 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



[1,3]dioxolo[4,5-d][1,2,4]triazolo[4,3-b |pyridazine, where the ring is unsubstituted or mono- or
disubstituted independently by -(C1-C4)-alkyl, -(C3-C6)-cycloalkyl, OH, -0-(C1-C6)-alkyl or
-0-(C3-C6)-cycloalkyl, where some or all of the hydrogen atoms in alkyl or cycloalkyl may be replaced
by fluoriwe) Ribarnd®R12 are each independently a hydrogen atom, -(C1-B6)-&RJLGECEBEEY-
cycloalkyl,-(C0-C4)-alkylene-(C6-C | 4)-aryl,-(C0-C4)-alkylene-(C4-C15)-Het, -S02CH3 or -S02CF3,
10where some or all of the hydrogen atoms in alky4, alkylerie or cycloalkyl may be replaced by fluorine,
or Rl 1 and R12 in the "N(R11)-R12" and "N(R11)-C(0)-R12" fragments represent a 5- to 8-membered

ring, selected H@%ﬂ%g@%@f@a@@tm@ig pyEaligiaykpinatidiny opipenazinylazedimdmanphol inyl
,thiomorpholi é ,pyrrolidine-2.5-di onyl, 15 piperidine-2,6-dionyl, piperazine-2,6-dionyl,
morpholine-3,%-dionyl, pyrrolidin-2- onyl, piperidin-2-onyl, piperazin-2-onyl and morpholin-3-onyl,

where the ring @;Lfc@h;pgggﬂted -0C moppoflgiskiastituier indegendeptivibyl -(G1-CA)-alkylC(C3-C6)-
cycloalkyl, OH, -0-(C1-C6)-alkyl or -0-(C3-C6)-cycloalkyl, where some or all of the hydrogen atoms in

alkyl or cycloamlnﬁé&ybewh@m@@@%?ﬁlaﬁrﬁéhﬁmﬁ%nwwlaﬁ@@%%r@%@a%ﬁ@éb &ferent and
are; each |nde g (tllyéffmcg{ggen atom, -(C1-C6)-alkyl, -(C3-C6)-cycloalkyl, OH, -CN,-NO2,

-O- (Cl Cg)- al y[f] 0-(C3-C6)-cycloalkyl, -(C0-C4)-alkylene-(C0)-N(R21)-R22, -S09CH3, -S02CF3,
-(CO-C4)-alkyl&te-Gf0)-0- Fm@r@@@@geﬁtors% (oco-enyliskylende(oy.- oycloalkyl,  -(Co-Ca)-

REL O CH st WS OGN LI, o o
indendently by -O-(C1-Cgralkyl, -(Cy-Cq)alkyl, OH, -(Ca-Cgl-cycloaikyl or
-0-(C4-Cg)-cycloalkyl,

10 " -(C-Cqr-alkylene-(Cs-C1 5)-Het where Het is unsubstituted or mono-, di-, tri-, tetra-
or pentasubstituted independently by halogen, -(C1-Cyg)-alkyl, -(C3-Cg)-cycloalkyl,
OH, -0-(C1-Cg)-alkyl or -O-(C3-Cg)-cycioalkyl, and where all or some of the
hydrogen atoms in alkyl, alkylene or cycloalkyl may be replaced by fluorine,
R21 and R22 are ecach independently a hydrogen atom, -(C;-Cg)-alkyl,
15 -(C3-Cg)-cycloalkyl, (Cy-Cyq)-alkylene-(Cg-Cq4)-aryl, where aryl 1s unsubstituted or
mono-, di- or trisubstituted independently by -O-(C-Cg)-alkyl, -(C1-Cy)-alkyl, OH,
-(C3-Cg)-cycloalkyt or -O-(C3-Cg)-cycloalkyl,
-(Co-Cy)-alkylene-(Cq-C15)-Het, where Het is unsubstituted or mono-, di-, tri-, tefra-
or pentasubstituted independently by halogen, (C;-Cyg)-alkyl, -(C3-Cg)-cycloalkyl,
20 OH, -0-(C1-Cg)-alkyl or -O-(C3-Cg)-cycloalkyl,
-SOyCH3z or -S04 CFa,
where some or all of the hydrogen atoms in alkyl, alkylene or cycloalkyl may be
replaced by fluorine, or
R21 and R22 in the "N(R21)-R22" and "N(R21}-C(0)-R22" fragments represent a 5-
25 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 18 unsubstituted or mono-

or disubstituted mmdependently by -(C1-Ca)-alkyl, -(C3-Cg)-cycloalkyl, OH, -O-(C;-



(C1-C6)-alkyl,-Si[-(C1-C4)-alky1]3,-(C0O-C6)-alkylene-0-(C1-C4)-alkylene-
(C3-C6)-cycloalkyl,-(C0O-C6)-alkylene-0-(C0-C6)-alkylene-(C6-C14-arylor -(C4-C15)-Het, where alkyl,
alkylene and cycloalkyl are each unsubstituted or mono-, di- or 61 trisubstituted independently by
-(C1-04)ratkyh4@8766)-cycloalkyl, OH, -0- (C1-C6)-alkyl, -(C6-C14)-aryl where rurybis eotsibstituted or
mono-, di-, tri-, tetra- or pentasubstituted independently by halogen, -(C1-C4)-alkyl,
-(C3-C6)-cycloalkyl, OH, -0-(C1-C6)-alkyl or -0-(C8-C6)-cycloalkyl, -(C4-C15)-Het where Het is
5unsubstituted or mono-, di-, tri-, tetra- or pentasubstituted independently by halogen, -(C1-04)-alkyl,

-(C3-C6)-cycloglkyhiQiior 0t GL-CE LAtk i Or, (G BebcBorbcdoali v O Brlicctlatnsivalamtioylior
where some or all of the hydrogen atoms in alkyl, alkylene or cycloalkyl may be 10replaced by fluorine,
with the provisorthatlasledshenéR4pREAREG, RPwNRS is not a hydrogen atom, or R5 and R6, R6 and
R7 or R7 and RS, together with the ring atoms to which they are each bonded, font a 5- to
8-membered ring selected from the group of 2,3- dihydrobenzo[1,Thiioxim3 ,4-dihydro-2 H-benzo] |
,4loxazide;1,2,3,4eombtetndmyfdiedomoxalirs; denwoe] in3jdioxdler 3,4¥#ydro-2H-benzo[1,4]thiazine and
2,34,5-tetrahygip- Hpgnzolbll} didiazenine-wihere the. Ling i URsURSIMICd, oL MIGHO; O
disdbstituted in 5&2#&8@?5%‘-’%&% -‘%lk;ff,f -(%%ﬁ%e)-‘éycL%%kyl,HOH, -O?(Cl-‘CG)-élkyl or’
-0-(C3-C6)-cycltalidys vatiereor -(C3-Gonizcdabiy biwhernyarogerr atbristhe dikgrascayatosikyl may be
replaced by fluorine, 20R9 is a hydrogen atom, -(C1-C6)-alkyl or -(C3-C6)-cycloalkyl, where some or
all of the hydro@lgﬁfﬁo‘?ﬁ%lﬁ? &@W%&%@W&%mced 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-(C1-CgJ-alkyl, -O-(C3-Cg}-cycloalikyl, -(Cg-
10 Ca)-alkylene-C{O}-N(R11)}-R12, -(CO—C4-}-§ikylene—C(O)~O~R1 1, {Cp-Cyg)-alkylene-

C(O»R11, -(Cg-Cg)-alkylene-N(RI ;)—Rl?., -(Cp-Cy)-alkylene-N(R11)-C(O)-R1Z,

halogen, OH, -CN, —NOQ, -SOACHa, -Si[-(C1-Cyql-aikyl]r, -(C1-Cgl-alkyiene-O-

(C1-Cgr-alkyl, -0-(C1-Cg)-alkylene-O-{C1-Cg}-alkyl, -0-{Cp-Cy)-alkylene-

(Cg-Cra)-aryl,  -0-(Cy-Cy)-alkylene-(C3-Cg)-cycloalkyl,  -(C4-Cys)-Het  or
15 -0-{C1-Cg)-alkylene-0-{C-Cg)-alkylene-O-(C1-Cg)-alkyl,

where alkyl, alkylene and cycloalkyl are each unsubstituted or mono-, di- or

trisubstituted  independently by  -(C;-Cg)alkyl, -(Cs-Cgl-cycloalkyl, | OH,

-0-(C1-Cg)-alkyl or -O-(C3-Cg)-cycloalkyl, or

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

with the proviso that at least one R1, R2 or R3 is not a hydrogen atom or

R! and R2 or R2 and R3, together with the ring atoms to which they are each bonded,

form a ring selected from the group of 2,3,5,6,7,8-hexahydro-1,2,3a,4,5,8-hexaaza-

cyclopentalbinaphthalene; 2,6,7.8-tetrahydro-3H-5-0xza-1,2,32,4,8-pentaaza-
25 cyclopentalblnaphthaiene; 2,3,6,7-tetrahydro-5,8-dioxa-1,2,33,4-tetraaza-
cyclopental{blnaphthalene; 2,3,6,7-tetrahydro-5H-8-o0xa-1,2,3a,4,5-pentaaza-
cyclopentalbinaphthalene; 2,6,7,8-tetrahydro-3H-5-thia-1,2,32,4,8-pentaaza-

cyclopentalbinaphthalene; 2,3,6,7,8,9-hexahydro-1,2,3a,4,6,9-hexaazacyciopentafaj-
naphthalene; 2,3-dihvdro-5,7-dioxa-1,2,3a,4-tetraaza-s-indacene; 2,6,7,8-tetrahydro-



R21 and R22 are each independently a hydrogen atom, -(CI-C6)-alkyl, -(C3-C6)-
cycloalkyl,-(C0-C4)-alkylene-(C6-C14 }-aryl,-(09-C4)-alkylene-(C4-C15)-fiet, -S02CH3 or -S02CF3,
where some or all of the hydrogen atoms in alkyl, alkylene or 25cycloalkyl may be replaced by fluorine,

or R21 gnd RR2/mtheiN(R21)-R22" and "N(R21)-C(0)-R22" fragments réuIegeria 8/ tm&membered
ring selected from the group of azetidinyl, pyrrolidinyl, piperidinyL, piperazinyl, azepinyl, morphol inyl,
thiom orpho Lin yl, pyrrol i dine -2.5-di onyl piperidine-2,6-dionyl, p perazine-2,6-dionyl,
morpholine-3,5-dionyl, prTolidin-2- 62 onyl, piperidin-2-onyl, piperazin-2-onyl and morpholin-3-onyl,

where the ringsig Wosupstittert 05 menooQy disthptitidgd adependently by;-¢0lG4)radicyl3 {C3-C6)-
cycloalkyl, OH, -0-(C1-C6)-alkyl or -O-(CB-CG&-)cy.cloalkyl, where some or all of the e\heydro en atoms in
alkyl or cycloafil PRayHE Y plabairsg fifornter B2 AR mpount8f the formuf-PALARNEEIn claims 1

to 3, wherein ([?1!3@%%!@[@,3u@'jglEbﬁﬁﬁﬁ%@l@{@S%?p%&@ﬁﬂﬁﬁ?R%?’@ﬂiélrﬁu@)iﬁiﬁﬁﬁﬁBg@k@E@d B#, R2 and

R3 are the same or different and are each independently a hydrogen atom, -(C1-C4)-alkyl
-0-CH2-CF3 oR\tpc esclyiriiedvinfcdiolis d thaldr feblst'bie Fiﬁkgﬁfcﬁ@?é" ta-Hydrogen
atom,- R4, R5, R7.and R8 are same or di [ ;a%\gf gen atom,
-(ci-ce)-alkyl,“%??é]%éiﬁlaﬁfﬁyﬂr-?E@&?g]ﬁ?gﬁ%%ﬁg?v%qﬁ?igﬁ%ggg%@tﬁit at |e§s%%‘%%@%, R6,

R7 or R8 is nofyaafiydieasriatory ang ROrignduadsegandian, 15R21andR22areeach independentlya

hydrogenatom _or -(C1-C4)-alkyl, or .
yerog RI1 (and Rl% aray each independently a hydrogen atom, -{(Cy-Cgj-alkyl, -(Ca-Cg)-

cycloalkyl,  ~(Cp-Cg)-alkylene-(Cg-Cigi-aryl, -{Cp-Cgralkylene-(Cyq-Cyg)-Het,
-50,7CH7 or -SO,CFa,

10 where some or all of the hydrogén atoms in alkyl, alkylene or cycloalkyl may be
replaced by fluorine, or
RI! and R12 in the "N{RI1)-R12" and "N{R11)-C(O}-R12" fragments represent a 5-
to §-membered ring, selected from the group of azetidinyl, pyrrolidinyl, piperidinyl,
piperazinyl, azepinyl, morphol.inyl, thiomorpholinyl, pyrrolidine-2.5-dionyl,

15 piperidine-2,6-dionyl, piperazine-2,6-dionyl, morpholine-3,5-dionyl, pyrrolidin-2-
onyl, piperidin-2-onyl, piperazin-2-ony! and morpholin-3-onyl, where the ring is
unsubstituted or mono- or disubstituted independently by -(C1-Cg)-alkyl, -(C3-Cg)-
cycloalkyl, OH, -0-(C|-Cgl-alkyl or -O-(C3-Cgl-cycloalkyl, where some or all of the
bydrogen atoms in alkyl or cycloalkyl may be replaced by fluorine,

20 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, -NOj, -0-(C1-Cg)-
alkyl, -0-(C3-Cg)-cycloalkyl, -(Cg-Cyg)alkyiene-(CO)-N(R21}-R22, -50GoCHs,
-S09CFa, -(Cp-Cyqj-alkylene-C{O)-0-R21, halogen, -SF5, -(Cp-Cy)-alkylene-C(O}-
R21, -(Cp-Cygl-alkylene-N(R21)-R22, ~(Cy-Cy)-alkylene-NR21}-C(O)-R22,

25 -(C1-Cg)-alkylene-O-(C1-Cgl-alkyi, -(Cp-Cgialkylene-0-(C-Cg)-alkylene-O-
(C1-Cg)-alkyl, -Si[«(C1-Cy)-alkvl]3, -(Cp-Cg)-atkylene-0-(C1-Cy)-alkylene-
(C4-Cg)-cycloalkyl, -(Cp-Cgralkylene-0O-(Cp-Cq)-alicylene-(Cg-Ci 4)-aryl or
-(Cyq-Cy5)-Het,

where alkyl, alkylene and cycloalkyl are each unsubstituted or mono-, di- or



R21 and R22 in the "N(R21)-R22" fragment are each a 5- to 8-membered ring selected from the group
of azetidinyl, pyrrolidinyl, piperidinyl, piparazinyl, azepinyl, morpholinyl, thiornorpholinyl,
pyrrolidine-2,5-dionyl, piperidine-2,6- 70dionyl, piperazine-2,6-dionyi, morpholine-3,5-dionyl,
pyrrolidm:2-o0yd opipertdin-2- onyl, piperazin-2-onvl and morpholin-3-onylP&TA-CANEU0NELeF the
formula | according to claims 1 to 4, wherein the compound of the formula | is selected from the group
of 1-(3-tert-buty1-4-methoxy-5-morpholin- 61
254-ylpheny1)-2-(7-imino-2,3-dimethoxyimidazo[1,5-b]pyridazin-6-ypethanone,1-(3- ten-b utyl-4-rneth

OX y-5-morphOQQg%yiﬁh@eylar&ﬁ&%@igﬁhOw-l(i@jr@i{piﬂﬁzgg- [ Sshipyridaziatbeypetiianoae, N-
13-[2-(2,3-diethoxy-7-iminoimidazo[1,5-b]- '
pyridazin-6-yflaCatyldisipehtaflimptos Hany whemdyat étamidbstit(@etept-buiye-4di-, tri-, tetra- or
methoxy-5-morpholin-4-ylpheny1)-247-imino-2-methoxy-3-(2,2,2- riguor thoxy)-

: e
30imidazo[1,5-BIBRTHRS RS, RAARTISIaTE 2y 3l et T irindthitaz o1 56 gl oalkyl, OH,
pyridazin-6-yl)-: m in0-3-peptafiuorosL nyl)etha 3 42 3- -«
diethoxy-?-imin(%);i(rr(?lz&agt 1%%@?%&?—2- ?@%ﬁ?lﬁ%ﬁémir?g}g-ﬁ(ggﬁtgﬁﬁo%sﬁg{f%nyﬁgaer§1§/lIethanon
e. 36.A medicamanistthardctenized-byiantgffactive coptenisabaitieast ndepentapidung dhtbgformula |

as claimed in one or.more af clajms 1, to 5 together with a pharmaceutically suitabl
physiélogicglly'ggﬁi(ﬁg}fﬁ}%y arri'edré1 %{écﬁﬁr\‘i Cgcr%j}(gﬁotvr\ggactﬂ/}ag@ r_e(§}i5élf§1%3>a(tn0%'I rexc'i%)ig(rg%f%?The use

of the compound.@f4figfegmula | as claimed in one or more of claims 1 to 5 for producing a
medicament for gg)ré()ﬁ%hélaxis, secondary prevention and treatment of all of those disorders associated
with thrombose§)-Erbehsis iisErcBagulability, fibrotic changes or inflammatory disorders, 158.The

use as claimed in claim 7, whigh i lj ial i tion,. anql ctoris and other types of
acute coronary“é%eﬁar(s)%ng, gfrgﬁe&pﬁ% %%gﬁ%%}gggﬁéqd?éogggﬁs’,%iéep veri](%t%?org\bo |sglp%lmonary
enmBolism, embelikerdhrofbotic.events caused by cardiac arrhythrnias, cardiovascular events such

?njggﬁteaqgﬂg Rligvingievasciiarizaton ANdraneplasty 20d RIMUALPIARRIERS SHh 23 stent

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 selected from the group of 2,3-
dihydrobenzo[ 1,4]dioxin; 3,4-dihydro-2H-benzo[ 1 ,4loxazine; 1,2,2,4-

15 ~ tetrahydroquinoxaline; benzo[1,3]dioxole; 3,4-dihydro-2H-benzo[1,4]thiazine and
2,3,4 5-tetrahydro-1H-benzo[b][ 1,4]diazepine,
where the ring is unsubstituted or mono- or disubstituted independently by -(C1-Cyq)-
alkyl, -(C3-Cg)-cycloalkyl, OH, -0-(C1-Cgi-alkyl or -O-(C3-Cg)-cycloalkyl, where
some or all of the hydrogen atoms in alkyl or cycloalkyl may be replaced by fluorine,

20 RY is a hydrogen atom, -(Cy-Cgl-alkyl or -(C3-Cg)-cycloalkyl, where some or all of
the hydrogen atoms in alkyl or cycloalkyl may be replaced by fluorine,
R21 and R22 are each independently a hvdrogen atom, ~(Ci-Cgi-alkyl, -(C3-Cg)-
cycloalkyl, ~(CQ~C4)-a1kylehe—(C6—C1 ayaryl,  -(Cg-Cyj-alkylene-(C4-Cy 5)-Het,
-S0O>CHj3 or -S07CF3, where some or all of the hydrogen atoms in alkyl, alkylene or

25 cycloalkyl may be replaced by fluorine, or
R21 and R22 in the "N(R21)-R22" and "N{R21}-C(O}-R22" 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-Z-



20 and bypass operations or reduction of the risk of thrombosis following surgical 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)gifyey futravascular events associated with inflammation, atherpsaierpsis;diaiatss and the
metabolic 25 syndrome and the sequelae thereof, tumor growth and tumor metastasis, inflammatory
and degenerative articular disorders such as rhehatoid arthritis and arthrosis, impairments of the
hemostatic system such as fibrin deposits, fibrotic changes in the lung such as chronic obstructive

pulmonary disgase, aghltdSSPIRIONY Sisiress YRR MeORIAIRPOSISIN ieryeHolloning eye
operations or prevention and/or 30treatment of scarring. 64 9.A process for preparirr@ the compound

of the formula VRRIBRAIHEE M GHST AT SR CIRIFS DISns el bomrisls aisaetirG at6mpound of
e o, SRR ee 1655 88,16 3. GR QR ps e apgg e
R2, R3, R9 and+h p¢e £36R asdefinad:in femamlanhwveth-arivdthast agdstitien of base, in a solvent to
givg a compound of the formula I, or 10
4. A compound of the formula I as claimed in claims 1 to 3, wherein
Q1, Q2 and Q3 are the same and are each independently a hydrogen atom,
RI,R2 and R3 are the same or different and are each independently a hydrogen atom,
-(C1-Cyqjalkyl, ~-O-CH»-CF3 or -0-(C1-Cg)-alkyl,
10 with the proviso that at least one R1, R2 or R3 1s not a rydrogen atom, -
R4, R3, R6, R7 and R§ are the same or different and are each independently a
hydrogen atom, -(C1-Cg)-alkyl, -O-(Cy-Cy)-alkyl, -SF5 or -N(R21)-R22,
with the proviso that at Jeast one R4, RS, R6, R7 or R8 is not a hydrogen atom, and
R9 is a hydrogen atom,
135 R21 and R22 are each independently a  hydrogen atom  or
-(C1-Cyr-alkyl, or
R21 and R22 in the “N(R21)-R22” fragment are each a 5- to 8-membered ring
selected from the group of azetidinyl, pyrrolidinyl, piperidinyl, piparazinyl, azepinyl,
mmidazolyl, morpholinyl, thiomorpholinyl, pyrrolidine-2,5-dionyl, piperidine-2,6-
20 dionyl, piperazine-2,6-dionyl, morpholine-3,5-dionyl, pyrrolidin-2-onyl, piperidin-2-

onyl, piperazin-2-onyl and morpholin-3-onyL.

5. A compound of the formula I according to claims | to 4, wherein the compound of the
formula I is selected from the group of 1-(3-tert-butyl-4-methoxy-5-morpholin-

4-ylphenyl)-2-(7-imino-2,3-dimethoxyimidazo[ 1,5-b]pyridazin-6-yl)ethanone,  1-(3-

[
L

tert-butyl-4-methox y-3-morpholin-4-vlphenyl}-2-{2,3-diethoxy-7-iminomidazo-

[1,5-b]pyridazin-6-ylethanone, N-{3-[2-(2,3-diethoxy-7-iminoimidazo[ ,5-b}-
* pyridazin-6-yl)acetyl]-5-pentafluorosulfanylphenyl} acetamide, 1-(3-tert-butyl-4-

methoxy-3-morpholin-4-yiphenyl}-2-[ 7-imino-2-methoxy-3-(2,2,2-triflucroethoxy)-

30 imidazo[1,5-blpyrdazin-6-yi]ethanone, 2-(2,3-diethoxy-7-iminoimidazol 1,5-b]-



b) reacting a compound of the formula VII, where RI, R2, R3, R4, R5, R6, R7, R8, R9, Q1, Q2 and Q3
are each as defined in formula | with a compound Q I-W' where WI is chloride, bromide, tosylate,
mesylate, 15methylsulfate or a similarly good leaving group, with or without addition of base, to give a

compougehafghedoimuda |, or ¢) reacting a compound of the formula XXVPMW®@P2009/000409
2009/097973PCT/EP2009/000409 65 where RI, R2, R3, R4, R5, R6, R7, R8, R9, Q1, Q2 and Q3

are each as defined in foonula | with a compound2-CN where Z is a good leaving group such as
tosylate, chloride or bromide, with or without addition of base, to give a compound of the 5formula VII,

o1 d)reacting 3compONAA L ING IAETHIRNYA. pertafu HORIER RS R3S, 5. RE,RE, RO,
et

Q1, Q2 and Q3 are each as defined in 10fomiula | with a sulfur activator to give a compound of the
formula I, or e9fé¥ﬁ9éﬁi§dl@ﬂmfiﬁéaé6%§oh}ﬂi%‘ﬁ%ﬁ@f%%ﬂaiﬁp‘Fé"ﬁé)F@ﬁl-WT%éﬂ?&%ﬂé‘PfB‘d) in free
form or releasigg 4 f{opnphysielagically incompatible salts or, in the case of the presence of acidic or
basic groups, converting it to physiologically compatible salts, or 15 f) separating a compound of the
formula | prepared by methods a) to d), or a suitable precursor of the formula | which, owing to its

chemicg] struciurge @esHisin GRANIMBHG P diagiereamere oS g thR Puse SHaRIGM@ES O

diastereomers by salt fonnation with enantiomerically pure acids or bases chromatogra{ghy{ on chiral
formule | as claimed in one or more of claims 1 to 5 together with 2 pharmaceutically
suitable and physiologically compatible carrier, additive and/or other active

ingredients and excipients.

w7 The use of the compound of the formula I as claimed in one or more of claims 1 to 5 for
producing a medicament for prophylaxis, secondary prevention and treatment of all of
those disorders associated with thromboses, embolisms, hypercoaguliability, fibrotic

changes or inflammatory disorders,

15 & The use as claimed in claim 7, which is applied to myocardial infarction, angina
pectoris and other types of acute coronary syndrome, stroke, peripheral vascular
disorders. deep vein thrombosis, pulmonary embolism, embolic or thrombotic events
caused by cardiac arrhythmias, cardiovascular events such as restenosis following
revascularization and angioplasty and similar procedures such as stent implantations

20 and bypass operations or reduction of the risk of thrombosis foliowing surgical
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 intravascuiar
events associated with inflammation, atherosclerosis, diabetes and the metabolic

25 syndrome and the sequelae thereof, tumor growth and tumor metastasis, inflammatory
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 disease, adult respiratory distress
syndrome or fibrin deposits in the eye following eye operations or prevention and/or

30 treatment of scarring.



70 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.
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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 [I
az R4 Rrs
W
Q3 {
Y R6 (i1
0
RS R7

Th

where R4, R5, R6, R7, R8, Q2 and Q3 are cach as defined in formuiz I and W is

chioride, bromide, mesylate or tosylate with a compound of the formula 1

Ho1
R1 /N““N/\Q
I o (i)
R2
B3 RO

 where R1, R2, R3, R9 and Q! are each as defined in formula [, with or without

addition of base, i a solvent to give a compound of the formula I, or

10

b) reacting a compound of the formulia VII,

+ Q=W | N
RZ Vil Rz 4 e
R © (Vi @ Ry R8O

(vn) R8 =53 R7

where R1, R2, R3, R4, R5, R6, R7, R8, RO, Q1, Q2 and Q3 are each as defined m
formula I with a compound Q1-W* where W’ is chioride, bromide, tosylate, mesylate,
15 ' methylsulfate or a similarly good leaving group, with or without addition of base, to

give a compound of the formula I, or

c) reacting a compound of the formula XXVI



10

15

WO 2009/097973 PCT/EP2009/000409

a5

Q3 a2 R4 =33 NH

N—N N Ri._ _N 23 02 R4
mi—d/ N R6 Z-CN (XX1) = "N/(N RS
e RS O hase . o RS
/ - R2
R2 R3 RS R7 {optional) i, RS O
(XXVI) R& R7

(i

where R1, R2, R3, R4, RS, R6, R7. R8, R9, Q1, Q2 and Q3 are each as defined in
formula T with a compound Z-CN where Z is a good leaving group such as tosylate,
chloride or bromide, with or without addition of base, to give a compound of the

formula VIL, or

d) reacting a compound of the formula XXVII
Q1
foz\(s Qs - '}J’m
Ri M. R4 RS . =1 M. Q3 [
U\{NJ/QE — “sulfur activator’ 77 PS’1<N az °
N S
- \ g Rz R6
rRs R9C by RS O
RS R7 | cd Ry
(OXV) 0

where R1, R2, R3, R4, R5, R5, R7, R8, RY, QI, Q2 and Q3 are each as defined in

formula I with a sulfur activator to give a compound of the formula [, or

e} either isolating the compound of the formula [ prepared by methods a) to d} 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

£ separating a compound of the formula I prepared by methods a) to dj, or a
suitable precursor of the formula I which, owing to its chemical structure, occurs 1n
enantiomeric or diastereomeric forms, into the pure enantiomers or diastereomers by
salt formation with enantioineﬁcaliy pure acids or bases, chromatography on chiral
stationary phases or derivatization by means of chiral enantiomerically pure
compounds such as amino aéids, separation of the diastereomers thus obtained, and

elimination of the chiral auxiliary groups.



