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W02008/014888 1 PCT/EP2007/006360 Iminoimidazopyridine derivatives
WO2048/(tA888thrombotic activity 5 The fhvention relates to el EbA@UNPS360
of the formula | having antithrombotic activity, which in particular inhibit
the protease-activated receptor 1 (PAR 1), processes for their preparation

and use thereof as medicaments. 10 The protease-activated receptor 1
(PAR1) is a thrombin receptor which belongs to the class of G
protein-coupled receptors (GPCR). The gene for PAR1 is on
chromosome 5g13, consists of two exons and covers a region of

IminoiRRBEXIBRIEMe A KRaRAR bR MP FRRAb BRI |0igndothelial cells,

smooth muscle cells, fibroblasts, neurons and human blood platelets. In
blood platelets, PARL1 is an 15 important receptor of signal transmission

The inVEIHLIF 1BMIBCELIRADE IBSIAHBR LG REgmatan ALDIRGL AR e

activation of PARs takes place by means of the proteolyti€ cleavage of a

HCﬁVit)_().aN\t"&ﬂtHé‘ N&émﬂﬁaé@ébﬁéfﬁmﬂaﬁs@r@w\@mﬁwihaﬁPfs‘&mhnce
proceé%@éfl%’ﬁﬁ%iY;%ﬂg?é%ﬁbﬁCéW@E‘?éeﬂPﬁeﬁ%%?%Ian@Béﬁﬁ?é&'sRev

54:203-217, ). 20 Blood clotting is a process of control of the blood
flow essential for the survival of mammals. The process of clotting and

The pFE?Feé%QSS&H%%éQi%%%@P OipRAOIAT e ruaund ealing hasdasdlongs to

place commences after vessel damagee and can be divided into four

the clageQE6 protainmeaiast ReaniRBSPREFRIoR ByBANS FARS ihelood
chrom988iiiktBe 135 HHERASHRAIER % H8E 87580 verd BadghbassI /Ay

platelet activation by thrombin. The platelets aggregate at the site of the
27 kb\BARIais\exp dniBa baAnia enfdteekab rpdesaotimepssteipells,

fibrobBRENGGANEHOFABRBANSERS b tBREIMY iR dlRisiet pagregation.
Platelets also bind to exposed collagen of the damaged vessel wall. 2 3.

ImportpRE TARRIPSER KRR pralseYSRBreyalEndTiB¥slivi@aBheibtnalianeT the
aggre%?%ﬂ%@oi%@'& RS RIACIRE AN AR Ais agKBIG IRERMARUSEA FRbL the

ood corpuscles are additionall&épre,sent, it is a red thrombus. 4. After

proteqfydigridamany e rAFEARTINS N ey Hythed frnen wharelyratemwoN-
terminRiesadile RO A ERHIRE Rtlwaysieagilaibe fRematieptef arlitiimealas) ey

intrinsic pathway
54:203-217, 2002).

Blood clotting is a process of control of the blood flow essential for the survival of
mammals. The process of clotting and the subsequent dissolution of the clot after
wound healing has taken place commences after vessel damage and can be divided

into four phases:

1. The phase of vascular constriction: By means of this, the blood loss in the

damaged area is decreased.

2. The next phase is that of platelet activation by thrombin. The platelets aggregate
at the site of the vascular wall damage and form a still loose platelet clot. The protein
fibrinogen is mainly responsible for the stimulation of platelet aggregation. Platelets

also bind to exposed collagen of the damaged vessel wall.
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and the extrinsic pathway. These pathways are initiated by different
mechanisms, but in a later phase they converge to give a common
stretch of pathway of the clotting cascade. The formation of a red
thrombus or of a clot on the bottom of a 10 vascular wall abnormality

3. ThVIHIgEAPWRYRSSE HsrsrsubetLo B tinsic gt i isih. dotHommaliRBus

as a response to tissue damage or an injury is the result of the extrinsic
only GRatRIRY PSSR ARG teitsravaigilagmiye fusb Sl rpraERscles are

additihigh) sreskRrewnias eltiRefasiass. The intrinsic pathway necessitates
the clotting factors VIII, IX, X, XI and Xl and 15 prekallikrein, high

molecular weight kininogen, calcium ions and phospholipids from ,
4. Aftglanend BaeAns s RBteis fedised/ a RIENa RGO RidF RIOHRE

intrinsic pathway is initiated when prekallikrein, high molecular weight
Plasmifhinogen factor X1 and XII bind to a negatively charged surface. This

moment is designated as the contact phase. Exposure to vessel wall

collagen is the primary stimulus of the contact ghase. 20 The result of the

Two gfipredls BRiRwashiaed pRdLe fetmetonnirRithret pilkdnfkiairrsic pathway
and tkalikaeinsiwpisthinayrm sty e iasierad i astew diadiverehzes dwahaims,

prekallikrein to kallikrein, so activation is the result. With increasing

_ |
but ing {RGhEFTERN SANSERGIRE W AceMIBLstRichtRat R ohthe
clottingleaseRfdradykinimaiovaspdile@thfhms eaaingref <s: wititiobagedfof a

vasoconstriction occurs, Bradykinin 25 results from the high molecular L
vasculasigrr krbrogerlity withprd i Bads Deispaultgtihieiringic fathwas - ibrin
ciot fd¥nBASHBYSIPA HERRRAYMSs WA EAEaREHISARTUIA s HRPRIIRNGS the

c-carboxyglutamate (GLA) radicals. The serine protease activity becomes

extringiarthvaie POIORRINYRYS Lo AN fREULVElY Aeragieaig e nahmeiedns, which

are kHIRVSSNQAIRIg3se® A, the blood clotting cascade (factors I, VII, IX and
X) contain such 30 vitamin K-dependent GLA radicals. Factor IXa cleaves

factor X and leads to activation to factor Xa. The prerequisite for the

The ifiinsifRrEMRtSIasesiaessR MAUHBA Braamast: dompieX fom Chgpd

prekdPREeANHiaflens MilaatXeeriifl KinRdBenseHrtenfliged vrapRIgRIsp@Bgrom
of the reactions of activated platelets is the presentation of

platelst, pRANES I psR RINESROSHSIR e S aling ol dagirfated PerBtrinsic
pathv@%@%ﬂ{ﬁi@@@%@eﬂ%&@li@m, srbetherfpnatianrmhdapkinager X1 and

complex 5 possible. process, factor VIII has the function of a

XII bingkip i PRIFEGH CIREIS K aeseto PP MR IR AEaIgDRE A ifecoNtact
phasé iR sascasieedia aslivadipnehiactor YHui darmationofHacioniigphase.
the actual receptor, needs only a minimal amount _ L
The result of the processes of the contact phase is the conversion of prekallikrein to

kallikrein, which in turn activates factor Xli. Factor Xlla hydrolyzes further
prekallikrein to kallikrein, so activation is the result. With increasing activation of
factor XlI, activation of factor Xl occurs, which leads to a release of bradykinin, a

vasodilator. Thus ending of the initial phase of vasoconstriction occurs. Bradykinin

results from the high molecular weight kininogen. In the presence of Ca<* ions,
factor Xia activates factor IX. Factor IX is a proenzyme, which contains vitamin K-

dependent, c-carboxyglutamate (GLA) radicals. The serine protease activity

becomes apparent after binding of CaZ* ions to these GLA radicals. A number of the
serine proteases of the blood clotting cascade (factors If, VI, IX and X) contain such
vitamin K-dependent GLA radicals. Factor 1Xa cleaves factor X and leads to

activation to factor Xa. The prerequisite for the formation of factor IXa is the
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of thrombin. With increase in the concentration of thrombin, factor Villa is

finally cleaved further by thrombin ard inactivated. This dual activity of

the thrombin with 10 respect to factor VIl leads to a self-limitation of

kinase complex formation and thus to a containment of the blood clotting
the actjvation of hu elets b romb| nd P

bloo a
o R e Aot LS L Dol ARt o the
surfateadb aotammnrmmtgiem c@angm‘sthmmm Amamma@g regatiots of the

preseéw%)a(%% Ia(f RAo egamﬁg SCH 4e1 %nz %Jf?déniqg tfgﬁa? AtR%_sLﬂgicoers The

escri urope an pa oA {i8n8'Ee
expoEPd GDIER, mepbahmaﬁemaapplmydhe lftﬁrﬁa@m&tﬂfﬂ’@ridm.%;e complex

04/0152736 and Ipterna | applicatio 3/0894 8 Th
posszégemﬂéuflhnaso %$ tRe oﬁrﬁﬁ ﬁ@c%orgfﬁg 5 eOiﬁvOen |BenC§ Rl a&? ¥8r828<a and
X. FaptopMjlaithanefdoe therdpetaticruiesiclbtimgrsedwiard bafterivgticonof factor

Vi V\ﬁfﬁ‘?g?m%twm Ff%c?orc\?ﬁ%]pﬁm acpuya Q_éombo?ées e@bo!,%l d minimal amount

ercoagula |I|t or fibrotit "changes such diseases are
of thrﬂ‘rrdmbdih'lﬁ’l daﬁpamnmhfmrmentmﬂmmnammmmfastméwmab finally

cleav BT ER B PIAE, Wb Riead pies e, AR AIREARESmbin with
eumatism; asthma, g omeru onep rifis or os eoporos
respeaairiTptantols \oi itheafds rioua dedicbonittivig toofhe iasention war fiereatployacd thus

toa 8&5%?8&%( ﬁ{g%i(%glgra% %re suitable both for acute therapy and for

ong-term therapy. The invention therefore relates to a compound of the
formulal4 RINHR5R6 R2NNR7 _ (1) R3R10 R9 R8 R4 and/or all
In thesmméiomerﬁdﬂonmﬁdm@iplﬁie‘:ﬁmbyht@:mnipouﬁddaﬂtlaedd?mm@ play a

cent g o BT S b B AT, e
morpRadicgEil @by es, dﬁffemMmﬂdepérawmjgaﬁ@mefahﬁ@tmw@lageiets

l, e alkyl is unsubstituted or mono-, di- or trisubstituted
(Nat%ﬁ%gg%? y%@%ﬁle another by -(C6-C14)-aryl, (C3-

Inhibitors of PAR 1 are described, for example, in European patent applications
EP1391451 or EP1391452, American patent applications US 6,063,847 and US
2004/0152736 and International application WO 03/089428.

The compounds of the formula | according to the invention are suitable for
prophylactic and for therapeutic use in humans who are suffering from diseases
which are accompanied by thromboses, embolisms, hypercoagulability or fibrotic
changes. Examples of such diseases are thrombosis, deep vein thrombosis,
pulmonary embolisms, cerebral infarct, cardiac infarct, high blood pressure,
inflammatory diseases, rheumatism, asthma, glomerulonephritis or osteoporosis.
The compounds of the formula | according to the invention can be employed for
secondary prevention and are suitable both for acute therapy and for long-term

therapy.

The invention therefore relates to a compound of the formula
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C6)-cycloalkyl, Het, halogen, -NH2, -OH or methoxy, 2) -O-(C1-C8)-alkyl, -
where alkyl is unsubstituted or monog, di- or 10 trisubstituted
independently of one another by -(C6-C14)-aryl, -(C3-C6)- cycloalkyl, Het,
halogen, -NH2, -OH or methoxy, where -(C6-C14)-aryl and Het are
unsubstituted or addit?i%”y mono-, di- orpgisubstituted by R15, 3)

-(CO-C4) lene-(C3-C6)igycloalkyl, 20 4)
-(C0O-C4)-alkyl ne- -C ‘ ¥ s as defined above, 5)
-(C0-C4)- 5 3 Where’R12 gR8 R13 are identical or
different a f one dRother are 5)1) a hydrogen atom,

5)2) -(C1-C6)-alkyl, 25 5)3) -(C1-C3)-fluoroalkyl, 5)4)
and/of @D-dealkylenred CH@lbrasylk fo)ms G AHehartindene-bitther ore@l | and/or

.. -(CO- lene-(C3-C6)-cycloalkyl, 6 . ,
m'x”t“f%‘é@fg‘l%%ﬁ EHE '&(@Yl\ﬁ ﬁfd{% 2?8?’&'!3Pﬁ’gﬁﬂyd???r@?d%ﬁ'ﬁé’élt%‘?
comp@iﬁmmﬂm@dmdﬁpgmmh@y@f one another are as defined above, 7)
C lene-N(R1 13, Wh re R12 and R13 are identical 5
R, R AR SACHFIEBBTA 2 DF O b B e AG SaMh o gy er 2re
-(€11- CBHme@g)kalky@)Vv@e(@h%ﬁﬁ)rélmmm&yhu@@b oBAAIH3I L Dy
-S02-CF3, 10 12) -NO2, 13) -CN, 14) -OH
trisubstituted andependently of one another by -(Cg-Cqq)-aryl, -(C3-
Cg)-cycloalkyl, Het, halogen, -NH», -OH or methoxy,
2) ~0-(C4-Cg)-alkyl, where alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by -(Cg-C14)-aryl, ~(C3-Cg)-
cycloalkyl, Het, halogen, -NHs, -OH or methoxy, where -(Cg-C14)-aryi

and Het are unsubstituted or additionally mono-, di- or trisubstituted by
R15,
3) -(Cp-C4)-alkylene-C(O)-R11, where R11 is
3)1) a hydrogen atom,
3)2) -(C4-Cg)-alkyl,
3)3) -(Cp-Cyl-alkylene-(Cg-Cq4)-aryl,
3)4) -(Cqg-Cy)-alkylene-Het or
3)5) -(Cp-Ca)-alkylene-(C3-Cg)-cycloalkyl,
4) -(Co-Cy)-alkylene-C(O)-O-R11, where R11 is as defined above,
5) -(Cp-Cy)-alkylene-N(R12)-R13, where R12 and R13 are identical or

different and independently of one another are
5}1) a hydrogen atom,
5)2) ~(Cq-Cgl-alkyl,
5)3) -(C4-Ca)-fluoroalkyl,
5)4) -(Cp-Cy)-alkylene-(Cg-Cq4)-aryl,
5)5) -(Cp-Cy)-alkylene-Het or
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15) =0, 16) a hydrogen atom or 15 17) halogen, R10 and R15 are
identical or different and independengy of one another are 1) a hydrogen
atom, 2) -(C1-C4)-alkyl, 3) -O-(C1-C4)-alkyl, 20 4) -(C1-C3)-fluoroalkyl,
5) -O-(C1-C3)-fluoroalkyl, 6) -(CO-C4)-alkylene-N(R16) (R17), in which

e e IS LTSI g oo

-(E0-CAalntenealiclae)xym)aalR 2 OR (€ Ok aiktened et 10k identical
-OH, 11) =0, 12) -NO2, 30 13) -CN, 14) halogen, 6 15)

-S02-(CPreiferrpt endandspendentayfivnrcangih R rrResRE irRghabove,
Re)are idesyial, ordiffeieaiard ndepspriery )i@ent
hyc)irogenﬁaﬂp:)m,‘@) -(gO-Cﬁalk@enﬁgﬁgﬂﬁaﬁﬁgﬁrﬁg arbiflentical
unsubstitutdifferanbaned, inieperdebsijtofeshindepdneeatty o doéranbiteve,

by «(C1-C4)- a-(C6-C14)-aryl, Het, -(C3-C6)-cycloalkyl, halogen,

Ié) -0 ?&(r%/t{h@y t) -(CO-C4)-alkylene-(C3-C6)-cycloalkyl, 4)
-(©0-CAenlylenrsHaioydake Het is unsubstituted or mono-, di- or
trisubstituted independently of one another by -(C1-C4)-alkyl, -(C6-
C10)-ary$ et Cls-C6)-cycloalkyl, -C(0)-0-R16, -C(O)-N(R16)(R17),

11) —S092-CF3,

12)  -NOs,
13) -CN,
14) -OH,
15) =0,

18)  a hydrogen atom or

17)  halogen,

R10 and R15 are identical or different and independently of one another are

1) a hydrogen atom,

2)  -(Cq-Cy)-alkyl,

3) -0-(C1-Cyg)-alkyl,

4) -(Cq-Ca)-fluoroalkyl,

5) -0-(C4-Cg)-flucroalkyl,

68) -(Cg-Ca)-alkylene-N(R18) (R17), in which R16 and R17 independently
of one another are a hydrogen atom or -(C1-Cg)-alkyl,

7) -(Co-Cy)-alkylene-(Cg-Cq4)-arvi,

8) -(Cp-Cyg)-alkylene-(Cy-Cg)-cycloalkyi,

9) -(Co-Cy)alkylene-Het,

10) -OH,
11) =0,
12)  -NO»o,
13)  -CN,

14)  halogen,
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in which R16 and R17 are as defined above, halogen, -NH2, -OH or 15
methoxy, 5) -SF5, 6) -(C1-C6)-alkyl, where alkyl is unsubstituted or
mono-, di- or trisubstituted independéntly of one another by halogen,
-NH2, -OH or methoxy, 20 7) -O-(C1-C8)-alkyl, where alkyl is

unsybstituted ormeng-, di- or trisubstituted independently of one another
by - C6C%1§)2§%/F ?&%?ggl-%@cloalkyl, Het, halogen, -NH2, -OH or

meghoxy,FDACO-@Hyalkidenar((O)-R11, where R11 is as defined above,
9) -(CO-C4)-alkylene-C(0O)-O-R11, where R11 is as defined above, 25 10)

R5, RicBCRBarddne NeRdetiral 3r Wiitre rtandriodependentigmticneranother

different and independently of one another are as defined above, 11)
-(CO-C4)-alkylene-C(0)-N(R12)-R13, where R12 and R13 are identical or
different amy drelepRgdertly of one another are as defined above, 12)

-(§P-C4>(@'@¢Z@%NQ}?&?@@%@%%W&%%W%@B%@%%P mono-,

30 or differe d independently of'oné another are as defined above,

13) -(C1&e3)fluierdadiislitdd 1) e L (@D 3ol urro alkgthtb yB02-CE3)-dIky1,
-S02-CF3, 17)-NO2, 5 18) -CN, 19) -OH or Z?(L halogen, or R5 and R,
R6 and RERY? thband. dieis-dra Re)-oudardiiliftptre aihg Miden @bt or

which th%( e nded, form a four- to eight-membered heterocycle
which, 1 6%oge% er with the phenyl ring to which the heterocycle is fused,

foBins a biEeie ysiterignehéie-big)heteimaiwlic moiety is unsubstituted or
mono-, di- or trisubstituted independently of one anothezr)%%

O Ay S ACHRERY: 51, KOS ey BERRHEAER A TS~ O o
or methoy, 13,3 e RTINS MY SRIEERIR & SRMRONR S, -Ce-
C14)-aryl, Het, -(C3-Cg)-cycloalkyl, -C{O)}0-R186, -C(O)-N(R16)(R17),
in which R16 and R17 are as defined above, halogen, -NHy, -OH or
methoxy,
5) -SFs,
6) -(C4-Cg)-alkyl, where alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by halogen, -NH»p, -OH or

methoxy,

7) -0-(C1-Cg)-alkyl, where alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one anocther by -(Cg-C14)-aryl, -(C3-Cg)-
cycloalkyl, Het, halogen, -NH»5, -OH or methoxy,

8) -(Cp-Cyq)-alkylene-C(O)-R11, where R11 is as defined above,

9) -(Co-C4)-alkylene-C(O)-0-R11, where R11 is as defined above,

10)  -(Cp-Cy)-alkylene-N(R12)}-R13, where R12 and R13 are identical or

different and independently of one another are as defined above,
11)  -(Cp-Cy)-alkylene-C{O)-N(R12)-R13, where R12 and R13 are identical
or different and independently of one ancther are as defined above,

12)  -(Cp-Cy)-alkylene-N(R12)-C(O)-R13, where R12 and R13 are identical

or different and independently of one another are as defined above,
13)  ~(Cq-Ca)-fluoroalkyl,
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stereoisomeric or tautomeric forms of the compound of the formula |
and/or mixtures of these forms in any, ratio, and/or a physiologically
tolerable salt of the compound of the formula |, where R1, R2, R3 and R4
are identical or different and independently of one another are 20 1)
-(€1:C6)- ”l{ , where alkyl is ynsubstituted or mono-, di- or trisubstituted
in(gég)endeéln §%\Iﬁ] jig%éé eﬁr%y -(C3-C6)-cycloalkyl, halogen, -NH2,
-O;fg,)mew, >{€6-C14)-aryl, or Het, where aryl is selected from the
group consisting of phenyl, naphthyl, anthryl and fluorenyl and in which
aryPis unsPstifulesl or mono-, di- or 25 trisubstituted by R15, where Het
IS Iecte%&om the group consisting of acridinyl, azepinyl, azetidinyl,
azifidinyl, beRzimidazolyl, benzofuranyl, benzothiofuranyl,
bq@othiqgfqenyl, benzoxazolyl, benzothiazolyl, benzotriazolyl,
benzisoxazolyl, benzisothiazolyl, carbazolyl, 4aH-carbazolyl, carbolinyl, 30
qlﬁiﬁélzol'rr@/‘l',i &hinolinyl, 4H-quinolizinyl, quinoxalinyl, quinuclidinyl,
ctygyhanyglg g;mgpyl, cinnolinyl, decahydroquinolinyl, dibenzofuranyl,
dibenzothiophenyl, dihydrofuran[2,3-b]tetrahydrofuranyl, dihydrofuranyl,
RS apibRéiyREisRaFY . 28, 8rOIRS RuRSBhayRIuigagther itz g ring atoms to
IMigRER tABY bigidaralinvio HRidaeRly 4 SlgRelaraiberadaliod dagelizpicn,
indolyl, 3H-indolyl, isobenzofuranyl, isochromanyl, isoindazolyl,
issia@&é*nﬁwi&bhky}éwﬁquadwhf@@ﬁﬁ%i&f@msﬂy@eisﬁﬁ%|ﬁwms a

isgibiagel gl daonazphd rdseraratidipyl Fidsaxaeglinylm MRARDRINYr mono-, di-
naphthyrldlne/l, octahydroisoquinolinyl, 1,2,3-oxadiazolyl,

1 2TAUSHRRBRORA, DIEB RNy SN0 130 IREdiRY o, 1oSeataotitivlyt( Co-C14)-
! jolanyl. pyrimidinyl, ph idinyl, phenanthrolinyl,
i sl SR S

piperazinyl, piperidinyl, pteridinyl, purinyl, pyranyl, pyrazinyl, 10
pyroazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazolyl,
2) pﬁra%w&&?erﬁ/%%rdﬂ% JP ByrRIBRAGAREHINBRBH ykAngiAy Al

stereBWORHERY bigtiedimdrig b By ¥ theyerhboteHaby drefisanylia | and/or mixtures
tetrahydrojsoquinolinyl, tetrahydroquinolinyl, tetrahydropyridinyl, 6H-
of thass IiadmaIny (219, SMAIREARIYE B BicaRIERAeISR 50! the compound of

the formula |, where
R1, R2, R3 and R4 are identical or different and independently of one another are

1) -(Cq-Cg)-alkyl, where alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by -(C3-Cg)-cycloalkyl,
halogen, -NHo, -OH, methoxy, -(Cg-Cq4)-aryl, or Het,

where aryl is selected from the group consisting of phenyl, naphthyl,
anthryl and fluorenyl and in which aryl is unsubstituted or mono-, di- or
trisubstituted by R15,

where Het is selected from the group consisting of acridinyl, azepinyl,
azetidinyl, aziridinyl, benzimidazolyl, benzofuranyl, benzothiofuranyl,
benzothiophenyl, benzoxazolyl, benzothiazolyl, benzotriazolyl,
benzisoxazolyl, benzisothiazolyl, carbazolyl, 4aH-carbazolyl, carbolinyl,
quinazolinyl, guinolinyl, 4H-quinclizinyl, quinoxalinyl, guinuclidinyt,
chromanyl, chromenytl, cinnolinyl, decahydroquinolinyl, dibenzofuranyl,
dibenzothiophenyl, dihydrofuran{2,3-bltetrahydrofuranyl,
dihydrofuranyl, dioxolyl, dioxanyl, 2H, 6H-1,5,2-dithiazinyi, furanyl,
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15 thiadiazolyl, 1,3,4-thiadiazolyl, thianthrenyl, thiazolidinyl, thiazolinyl,
thiazolyl, thienyl, thienoimidazolyl, thienooxazolyl, thienopyrrolyl,
thienopyridinyl, thienothiazolyl, thienoﬁliophenyl, thiomorpholinyl, triazinyl,
1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl and xanthenyl

and in which Het is unsubstituted or additionally mgno-, di- or 20

trisubstitUtEG 5y R 18152 ?@QY éS”&?E&PﬁWH r%ﬁ@ﬁqyiﬁ&%ﬂﬁﬁgwor
mono-, dindolinigybstfitditeaindensiptaHiynafcovieiasodmeoRytany!, iscchromanyl,
-(C6-C14?-ar

[, -(C3:C6)- cycloalkyl, He logen, -NH2, -OH or methoxy,
where He?%'r%{&{%érgl[%résgdg%éﬁw u‘%%BéQ@s’%q“'“o nyl, 4soth|azo?[d|n5/Y, 2
-(CO-C4)isikyieneiG(O)BhizzuharesBldzistyB) ikbadwdidigen 2ieimxsh8kinyi,
-(C1-C6)-alkyl, 3)3) ;(CO-C4)-alkylene-(C6-C14)-aryl, where aryl js as .
defined %%@W%@)J}q?gﬁéﬁﬁkﬁ%(ﬁ@ E'%ﬁ?é@%é‘é/lsig&éﬂﬁﬁﬂ’am‘yt
above, or1 2)8)ct@0e2d)yhlRylehe(@3iz0)yty ¢|Gakykabiazolyl, oxazolidinyl,
-(CO-C4)6§Ik¥I2qe-C%%.- -R11 wher.g.R 1i%1as d?g)ing.dﬂbove,Q i
-(CO-Ca)afiTetie Rt 'g?ﬂ RYHEPS R o R B A eRbE PO rolinyl
different aheacependeatiytbfaxieygnsiibaoamhiny) ainyesagemgtiomihalazinyl,
5)2) -(C1-C6)-alkyl. 5 5)3).-(C1-C3)-fluoroalkyl, 5)4 .
C0-Cap T TRl PR SRErsd e YR
-(CO-Cé)pgliodenkdigt, pyremlitetl jpasadefinepyaiaveor piy&jooxazolyl,
-(CO-C4)-alkylene-(C3;C6)-cycloalkyl, 10 6) . . , .
{Co-ca RN GRS R arsetignh e e augiiEind
different aydatidepeénciemtiirof dbid-pyothier, angrasyt etived ahoverahyl,
-(CO-C4)-alkylene-N(R12)-C(O)-R13, where R12 and R13 are identical , o
difforent Sy LD & LA LD Sri G bl P e BH-
-(C1-C3)tladgsdaiediazinyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-
thiadiazolyl, 1,3,4-thiadiazolyl, thianthrenyi, thiazolidinyl, thiazolinyt,
thiazolyl, thienyl, thienoimidazolyl, thienooxazolyl, thienopyrrolyi,
thienopyridinyl, thienothiazolyl, thienothiophenyl, thiomorphclinyt!,
triazinyl, 1,2,3-triazolyl, 1,2 4-triazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl and
xanthenyl and in which Het is unsubstituted or additionally mono-, di- or
trisubstituted by R15,

2) -0-(C4-Cg)-alkyl, where alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by -(Cg-C14)-aryl, -(C3-Cg)-
cycloalkyl, Het, halogen, -NH»9, -OH or methoxy, where Het and aryl are
as defined above,

3) -(Cp-Cy)-alkylene-C(O)-R11, where R11 is

3)11) a hydrogen atom,
3)2)  -(Cq-Cgl-alkyl,
3)3) -(Cp-Cyg)-alkylene-(Cg-C14)-aryl, where aryl is as defined
above,
3)4) -(Cg-Cy)-alkylene-Het, where Het is as defined above, or
3)5) -(Cp-Cy)-alkylene-(C3-Cg)-cycloalkyl,
4) -(Cp-Cy4)-alkylene-C(0O)-0-R11, where R11 is as defined above,
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15 9) -O-(C1-C3)-fluoroalkyl, 10) -S02-CH3, 11) -S02-CF3, 12) -NO2,
13) -CN, 20 14) -OH, 15) =0, 16) a hydrogen atom or 17) halogen, R10
and R15 are identical or different and’independently of one another are
251)a hydrogen atom, 2) -(C1-C4)-alkyl, 3) -O-(C1-C4)-alkyl, 4)

o SR st T PR ORI R e Ris are igeniicalor

one anoﬂﬂﬁéaéﬁt%hwdm%m@mwroﬁ%%h@m}élr a7
-(CO-C4%)-al élene (C6-C14)-aryl, where aryl is as defined above, 8)

-(CO-C4)-alRyfene (@?&?@?&@éﬂ&l’ 9) -(CO-C4)-alkylene-Het, where
Het is as defined aboye éwgy; 511) =0, 12)-NO2, 13) -CN, 14)
halogen, 15) -S02-(C1- &4) -alkyl or 10 16) -S02-(C1-C3)-fluoroalkyl, R5,
R6, R7, R8 &m R9 af& ideidiieiodiliigtent and independently of one

hero aryl 1 HsubSHRAGH oF AR 16 B A ELBieED 2P 1o 3¢ defined
independently of on%gggg)er by (Cl C4)-alkyl,
5)5) -(Cp-Cyq)-alkylene-Het, where Het is as defined above, or
5)B) -(Co-Cyg)-alkylene-(Ca-Cg)-cycloalkyl,
6) ~(Cg-Cyg)-alkylene-C(O)-N(R12)-R13, where R12 and R13 are identical

or different and independently of one another are as defined above,
7) -(Cp-C4)-alkylene-N(R12)-C(0)-R13, where R12 and R13 are identical

or different and independently of one another are as defined above,

8) -(C1-Cg)-fluoroalkyl,

9) -0-(C1-Ca)-fluoroalkyl,

10)  -809-CHa3g,
1) -S509-CFs,
12)  -NOpy,

13)  -CN,

14) -OH,

15) =0,

16)  a hydrogen atom or
17}  halogen,

R10 and R15 are identical or different and independently of one another are

1) a hydrogen atom,

2)  +(Cy-Ca)alkyl,

3} -0-(C1-Cyq)-alkyl,

4) -(C1-Cn)-fluoroalkyl,

5) -0-(C4-Ca)-fluoroalkyl,

6) -(Cp-Cy)-alkylene-N(R18) (R17), in which R16 and R17 independently

of one another are a hydrogen atom or -(C1-Cgl-alkyl,
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-(C6-C14)-aryl, Net, -(C3-C6)-cycloalkyl, halogen, -NH2, -OH or methoxy,
where aryl and Het are as defined ahqve, 3)
-(CO-C4)-aIkerne-(CS-CG)-cycIoalksl, 4) -(CO-C4)-alkylene-Het, where
Het is unsubstituted or mono-, di- or 20 trisubstituted independently of

"oy o w16 O R AN R o1 SR s S B Rrce
, h 1 Ok- I and
etned ahote, ) e O e re ally s unsubstiued

o©mono-{Gp-&i4 raispistiteteid indbpeadtsitly asaefinadtheo by, halogen,
-NH2, -OH or methoxy, 7) -0-(C1-C8)-alkyl, where alkyl is unsubstituted

orm'r)ono-“%vor trisubstituted independently of one another by
-(€6rCl4enryl, -(C3-C6)- 30 cycloalkyl, Het, halogen, -NH2, -OH or
methoxy, where aryl and Het are as defined above, 11 8)

(&6

-(

-C4)[\é%iene-C(O)-R11, where R11 is as defined above, 9)
-C4)alkylene-C(0)-O-R11, where R11 is as defined above, 10)

-(CO-C4)-alKylene-N(R12)-R13, where R12 and R13 are identical or
différent Bal@asdependently of one another are as defined above, 5 11)

-(€Q-C4) lene- - )-R13, where R12 and R13 are identical or
d%ﬁ %%n@ﬁ)g%t o

ifferent a

of one another are as defined above, 12)

-(08)-C4)slkyleDe-OR1ApeEXyR 13, where R12 and R13 are identical or
different and inde&gndently of one another are as defined above, 13)

RS, RicREGI181860 8

reddenficol @ difigyenicod igdens)dsuofene gnother

-S02-CF3,¢17) -NO2, 18) -CN, 15 19) -OH or 20) halogen, or

7
2)

3)
4)

a hydrogen atom,

-(Cp-C4)-alkylene-(Cg-Cq4)-aryl, where aryl is unsubstituted or mono-,
di- or trisubstituted independently of one another by -(C4-Cy)-alkyl,
-(Cp-C14)-aryl, Het, -(C3-Cg)-cycloalkyl, halogen, -NHo, -OH or
methoxy, where aryl and Het are as defined above,
-(Co-Cyg)-alkylene-(Ca-Cg)-cycloalkyl,

-(Co-Cy)-alkylene-Het, where Het is unsubstituted or mono-, di- or
trisubstituted independently of one another by -{C4-Cg)-alkyl, -(Cg-
Cq4)-aryl, Het, -(C3-Cg)-cycloalkyl, -C(O)-0-R16, -C(O)}-N(R16}R17),
in which R16 and R17 are as defined above, halogen, -NHp, -OH or
methoxy, where aryl and Het are as defined above,

-SF s,

-(C4-Cg)-alkyl, where alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by halogen, -NH», -OH or

methoxy,

~0-(C4-Cg)-alkyl, where alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by -(Cg-C14)-aryl, -(C3-Cg)-
cycloalkyl, Het, halogen, -NH9, -OH or methoxy, where aryl and Het are

as defined above,



R5 and R6, R6 and R7, R7 and R8 or R8 and R9, together with the ring
atoms to which they are bonded, foqn a four- to eight-membered
heterocycle which, together with the E)henyl ring to which the heterocycle
is fused, forms a 20 bicyclic system selected from the group consisting of

NI Gl oS i - P R
beyyzoth LQ%@GGE%Q&E}M%@&W@L@@ 1DGMARAIE D887 MRZO b ove,

benzotriazole, quinaZoline, quinazolone, quinoline, 4H-quinolizine,
quibpxak{@gebporatvy)amedd{grie )28 1dnndlare, R12 and R13 are identical or
2,3-dihydrobenzol[1,4]dioxin, 2,3-dihydrobenzofuranyl, 1,3-dihydro-

isobenz &Kt ANdiRB IRl LafoRASET are as defined above,

2 8rglihydroben Rle-S@IR ER78INIA7NE R12 and R13 are identical
1,3-dihydro@en§2%ﬁ%ilophen(e, g{3ﬁmro- benzo[b]thiophene, indazole,

indole, irddlifferesulsnt ofdensndegtiinofines isoctivenwia, dsainfiazdiebove,
ispindole, jsoi li o= ' - 30, tri [ .
> b ARy NIRRT, riere RPN PAIURE tica
tetrahydesr-GifixpeBtarabprizanyeiehtntenensd 45t etbyskadfhed above,

benzo[b][1.4]a zine, tetrahydroquinoline, 1,2,3,4-tetrahydroquinoxaline
o Buranfirerag R

trah KB Where the heterocyclic moiety is unsubstituted

ory 11? mg@g((,;giii_c%;):[ﬂ@,gggi,w?d independently of one another by
-(C1-C4)-alkyl, -(C6-C14)-aryl, -(C3-C6)-cycloalkyl, halogen, -NH2, -OH

orfetho303)THg,invention further relates to a compound of the formula
| and/or all 5 stereoisomeric or tautomeric forms of the compound of the
foHula rafdZsRddures of these forms in any ratio, and/or a
p iologl'kﬁgll tolerable salt of the compound of the formula I, where R1,
3 and R4 are identical or different and independently of one another
argg)l) amydrogen atom, 10 2) -(C1-C4)-alkyl, 3) -O-(C1-C4)-alkyl, 4)
-(CQ-C4)-alkylene-C(0O)-N(R12)-R13, where R12 and R13 are identical or
diffétent AAd fidependently of one another are a hydrogen atom or

-(€dyCarallsgedddr) -(C1-C3)-fluoroalkyl, 6)

R5 an Cfgé,cé _%!h)éleR’nT?_F% Oe?ﬁ%&%lépé _%lh)él F%r{-) together with the ring atoms to
which they are bonded, form a four- {o eight-membered heterocycie which,
together with the phenyl ring to which the heterocycle is fused, forms a
bicyclic system selected from the group consisting of benzimidazole,
benzisothiazole, benzisoxazole, benzo[1,3]dioxole, benzofuran,
benzothiazole, benzisoxazole, benzothiofuran, benzothiophene,
benzo[1,3]Joxathiole, benzoxazole, benzothiazole, benzotriazole, quinazoline,
quinazolone, quincline, 4H-quinalizine, quinoxaline, chroman, chromene,
cinnoline, 2,3-dihydrobenzo[1,4]dioxin, 2,3-dihydrobenzofuranyl, 1,3-dihydro-
isobenzofuran, 3,4-dihydro-2H-benzof1,4joxazine, 2,3-dihydrobenzooxazole,
2,3-dihydrobenzothiazole, 1,3-dihydrobenzo[clthiophene, 2,3-dihydro-
benzo[bjthiophene, indazole, indole, indoline, isobenzofuran, isoquinoline,
isochroman, isoindazole, isoindole, isoindoline, 7-oxabicyclo[4.2.0Jocta-1,3,5-
triene, phthalazine, 2,3,4,5-tetrahydro-1H-benzo[blazepine, 6,7,8,9-
tetrahydro-5-oxa-8-azabenzocycloheptene, 3,4,5,6-tetrahydro-2H-
benzo[b]{1,4Joxazozine, tetrahydroquinoline, 1,2,3,4-tetrahydroquinoxaiine or

tetrahydroisoguinoline, where the heterocyclic moiety is unsubstituted or
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7) =0, 8) halogen, R10 is 1) a hydrogen atom, 20 2) -(C1-C4)-alkyl, 3)
-(CO-C4)-alkylene-(C3-C6)-cycloalkyl or 4) -(CO-C4)-alkylenephenyl, R5,
R6, R7, R8 and R9 are identical or different and independently of one
another are 25 1) a hydrogen atom, 2) -(C1-C3)-fluoroalkyl, 3) halogen,

(B i e P RS ATk Ry s et B +(C1-Ca-alky
(CREOIANNRE Q)L BN IBER AR R IIPHMER Y .

different and independently of one anotherare a hydrogen atom or
-(C1-C4)-alkyl, or 10) -(CO-C4)-alkylene-Het, where Het is selected from

th nsisting. 5 of marpholinyl or pyrrglidiny! and is unsubstitut
L e
steregGLOd)aikylacDoreAN 2w fSranddRGReidnd iRé, FRTrans IRBIGOR Shixtures

oge ith the ring atoms. to_which th re bonded, form a
of D R R R R b ounc o
the feinmgu@ Whidtetiee heterocycle is fused, forms a bicyclic system selected
sti f 2,3-dihydro- benzp[1,4]dioxin,
R, e T B oo it IOKSHGERtY of one another are
2,3 4,5-tetraygairoen ldtbemzo[blazepine, tetrahydroquinoline,

te ?hgigiréa%(_:’edi?%?g(ﬁ?gfl,2,3,4-tetrahydroquinoxaline or

6,7,8, oxa-9-azabenzocycloheptene, where the
hesgrocyclic(Deiety isilkygubstituted or mono- or disubstituted by
-(C1-C4)-alkyl or halogen.

4} -(Cp-Cyq)-alkylene-C(O)-N(R12)-R13, where R12 and R13 are identical

or different and independently of one another are a hydrogen atom or
-(C1-Cy4)-alkyl,
5) -(Cq-Cg)-fluoroalkyl,
6) -(Cp-Cy4)-alkylene-C(O)-O-(C4-Cy)-atkyl or
7) =0,
8} halogen,
R10is 1) a hydrogen atom,
2)  -{Cq-Cy)-alkyl,
3) -(Cg-C4)-alkylene-(C3-Cg)-cycloalkyl or
4) -(C-C4q)-alkylenephenyl,
R5, R6, R7, R8 and R9 are identical or different and independently of one another
are

1) a hydrogen atom,
2) ~(C1-Ca)-fluoroalkyl,

3) halogen,

4) —0-{C1-Cy)-alkyl,
5) -OH,

6)  -(Cq-Cy)-alkyl,

7) -SF5,

8) -(Cp-Cy)-alkylene-NH-C(O)-(C4-C3)-fluoroalkyl,
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The invention further relates to compounds of the formula | from the group
consisting of 20

1-(3,5-di-tert-butyl-4-hydroxyphenyl)- 2’5(3 -iminoimidazo[1,5-a]pyridin-2-yl)e
thanone as the trlfluoroacetlc acid salt,

imin o (3- ent osul Iphe ethan
ol 25 (AT LA 1 R P ez o
5 a]pyfl%‘ﬁ%r)é'hﬂa(?d5n@jé;5%ﬂdiéﬁﬁ%f %%@%&MW@%%B Qe %%otﬁﬁor

trifluoroacetic acid salt, 1-(3,5-di-tert-butyl-4-hydroxyphenyl)-2-(3-imino-1

-phenylln{gézgftﬂ §J§}’H)W|H|n 2- yl)ethanone as the trifluoroacetic acid salt,

élé%f yl)m SW‘%'{%%{BP ?N“Xérzk(%'m'”%& %tg%t%'nm @]azgl p@g s:stmg

fliéroacetic acid sa

1-(3,5- dldﬁﬁﬁ@lﬁb’bi‘ﬂnbydqu&hﬁwpf%ﬁﬁ ;mm@%mmw@udm{é ~ofhpyri
din-2- yl)et ano s the hydrobromlde salt, 1-(

5-di-tert-BY lﬁu {BRRERANY @ Wﬁ@%ﬁ?ﬁu&brﬁ%ﬁ%@%{l‘@ or

a]pyridin;gﬂ;{go tha none as the trifluoroacetic acid salt, 14
1-(3,5-di-tert=butyl-4-hydroxyphenyl)-2-(3-imino-7-trifluoromethyl
R5 aimiiB&r &6, and]RyridRY- MQBWB asdiRonydgetiremidehsaks, magtaybms to

2-[2- -d i-t tb d h -2- t
T R R B e B RS PRt Uy e
5 foethlyer with the phenyl ring to which the heterocycie is fused, forms a
23ttb hol h -2- thyl]-3-imino-2
PG oS G SFLE TS SEpt S L8 6 ARt aci
séi_it?nie([ﬁ tqm@mtyl-téelmmih‘qxidﬁmaﬂmpBMFMMJM@[?MOFazine
- t t salt
P Gl e A TR RSN G RS methylimic
azefizbythafoyridioRagl) et dre rsttirdrddfliorcatatcoad B-tetrahydro-5-
e, e BB 2 SO
242 x@ﬁbt&ﬁ butiibdbmigiingle3nd-ciBydis REikye o dd@razin-6-yl)-2-oxoeth

yl]-7- ethoxy-3-imino-2,3-dihydroimidazo[1,5-a]pyridine-6-carboxylic acid
methylamide as 15 the trifluoroacetic acid salt,

The iRvEniR R EY rdr et @ YornPIiRAe Bk YRRy & asdio( s &sisting

ro-3-imi no-
of

1-(3,5-di-tert-butyl-4-hydroxyphenyl)-2-{3-imincimidazo{1, 5-alpyridin-2-yl)ethanone
as the trifluoroacetic acid salt,
2-(3-iminoimidazof1,5-alpyridin-2-y1)-1-(3-pentafluorosulfanylphenylethanone as the
trifluoroacetic acid salt,
2-{1-cyclopropyl-3-iminoimidazo[1,5-a]pyridin-2-yh)-1-(3,5-di-tert-butyt-4-
hydroxyphenyl)ethanone as the trifluorcacetic acid salt,
1-(3,5-di-tert-butyl-4-hydroxyphenyl}-2-(3-imino-1-phenylimidazo[1,5-a]pyridin-2-
yhethanone as the trifluoroacetic acid salf,
1-(3,5-di-tert-butyl-4-hydroxyphenyl)-2-(3-imino-8-methylimidazo[1,5-a]pyridin-2-
yhethanone as the triflucroacetic acid salt,
1-(3,5-di-tert-butyl-4-hydroxyphenyl}-2-(3-imino-8-methyiimidazo[1,5-a]pyridin-2-
yhethanone as the hydrobromide salt,
1-(3,5-di-tert-butyl-4-hydroxyphenyl)-2-(3-imino-7-trifluoromethylimidazo{1,5-
alpyridin-2-yl)ethanone as the triflucroacetic acid salt,
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2,3-dihydroimidazo[1,5-a]pyridine-6-carboxylic acid methylamide as the
trifluoroacetic acid salt,
2,2,2-trifluoro-N-{3-[2-(3-iminoimidaz'b‘fl,5-a]pyridin-2-yl)acetyl]-5- 20
pentafluorosulfanylphenyl}acetamide as the trifluoroacetic acid salt,
1;&(13-bromo-4-methoxy-5-trif|uoromet_hylphen )-2-(3-iminoimidazo[1,5-a]py
1-(3 SRSy YA aX R R d Bt endict S romethylimidazo[ 1, 5-
alpyra@-myneinidaae[dStaipmtidibttomide(4amethoxy-3-morpholin-4-yl-5-
tr;’]l)l:]l)éo et%l%hegyl etha none as the trifluoroacetic acid salt, 25
ety gty SRR S RN R ARBE SLARBr oy -2-0x0
dihycﬁ?thgﬂ]c%ﬁoz[digﬁ)g}py&idigwiﬁnd?izéﬂﬁéﬁdal@yé@i'ﬁr@tﬁﬂ@fcﬁ@éﬂ@ttﬂfmos%ﬁﬁc
acid salt, 2-[2-(3-te rt-butyl-4-m_ethoxy-5-mq rph o .
methwf%:@p@é@ry%ib%mﬁfﬁ ﬂ%@ﬁgﬁfhﬂwﬁa4*zi@t1ﬁﬁyar8:@x0ethyil-S-imm0~2,3~
dihydrbimidaze[i 65=él}pyl‘idiﬁf@ﬁér@@i?@ﬁé[i%qlﬁ;@ﬁeﬂiﬁﬁélﬁb&ﬁ& ﬁcid sait,h
-[2-(3-tert-butyl-4-methoxy-5-morpholin-4-ylphenyl)-2-oxgethyl]-7-ethoxy- .
(-G b DGR A A s S RTE AL - Py i 2-
yhettmatndamidesasitine ralesicoacktisaacid salt or ethyl
-[2-(3-tert-butyl-4-methoxy-5-morpholin-4-ylphenyl)-2-oxoethyl]-3-imino-5
1 T A PR oG A By a0 -
apyridftuaropetiimacid sathd Iriflthedasatid @dicCéialkyl" or "(C1-C6)-alkyl" is
nderstood as meaning hydrocarbon  radicals whose carbon chain i o
-G R BT A B Bt A OGS 0% e BRAR 4] Praleyricin2-
yl)etteaibas atoms tfiffuexamplitoaettydatthyl, propyl, isopropyl, butyl, 5
isobutyl, sec-butyl, tertigry-butyl, pentyl, isopentyl, neopentyl
2 R B e R e AL AR ooty 7-
ethoXytGontAd-alidvieingdisinndersiuos-akh meiming-oydsosgaticam:fadieals/lamide as

h tv¥ ose c%r.bon chain, is straight-chain or branched and contains 1 to 4
© ULLIB6IFS Wl?,cf 58 ample methylene, ethylene, 1-methylmethylene,

2-[2-(FapstentyiUmettybatpBenerditohottignshchpropydmsstiyjere.chloro-3-imino-
e e
triflusraaseterddidsaitThe term "-O-(C1-C8)-alkyl" is understood as meaning
2.2, S S B SR sl 5 Ard S Yoy proposy.
pentasiapropakgnblpioxsyysedatmider dertiarriuornacetic acid salt,
1-(3-bromo-4-methoxy-5-trifluoromethylphenyl}-2-(3-iminoimidazo[1,5-a]pyridin-2-y1)-
ethanone as the trifluorocacetic acid salt,
2-(3-iminoimidazo[1,5-alpyridin-2-yl}-1-(4-methoxy-3-morpholin-4-yl-5-
trifluoromethylphenylethanone as the trifluoroacetic acid salt,
B-ethoxy-~3-imino-2-[2-(3-methylamino-5-pentafluorosulfanylphenyi)-2-oxoethyl}-2,3-
dihydro-1H-imidazo[1,5-a]pyridin-5-one as the trifluoroacetic acid salt,
2-12-(3-tert-butyl-4-methoxy-5-morpholin-4-ylphenyl)-2-oxoethyl]-6-ethoxy-3-imino-
2,3-dihydro-1H-imidazo[1,5-a]pyridin-5-one as the trifluoroacetic acid salt,
2-[2-(3-tert-butyl-4-methoxy-5-morpholin-4-ylphenyl)-2-oxoethyl]-7-ethoxy-3-imino-
2,3-dihydroimidazo{1,5-a]pyridine-6-carboxylic acid methylamide as the
trifluoroacetic acid salt or

ethyl 2-[2-(3-tert-butyl-4-methoxy-5-morpholin-4-yiphenyl}-2-oxoethyl}-3-imino-5-
methoxy-2,3-dihydroimidazol1,5-a]pyridine-7-carboxylate as the trifluoroacetic acid

saltl.
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The term "(C3-C6)-cycloalkyl" is understood as meaning radicals such as
compounds which are derived from % to 6-membered monocycles such
as cyclopropane, cyclobutane, cycloﬁ-’entane or cyclohexane. The term
"-(C6-C14)-aryl" is understood as meaning aromatic carbon radicals
having 20 6 to 14 carbon atoms in the ring. -(C6-C14)-Aryl radicals are,
for example, phenyl, naphthyl, for example 1-naphthyl, 2-naphthyl, anthryl

The tenfiuienl Naphyrgdiealy nalk il moicidastpberps radisalsghgdrocarbon
preferred aryl radicals, The term "Het" is understood as meaning ring

radicg{hosRLAMPA 531 i BtHabRRaInMiGT e 5e skt fo B swlotert carbon
atomtgel fiﬂ%W%@@%@M@W,%Wﬁmjﬁ%ﬂw%@%l,
|

on ring size, contain one, two, three or four identical or different

iIsObUldhetBATBHIY S ARE b pResiylstRRpersty BBAPAIEgdnedh waiapy!, hexyl,

2,3-damplestof dhegp Hagysystems are the radicals acridinyl, azepinyl,
azetidira/l, aziridinyl, benzimidazolyl, benzofuranyl, benzothiofuranyl,

The tgaRzsifiephe gl bRz oltrBRR BERsLER B ERN IR RYSHREZERAN radicals whose
carb P PRSRRZAM PEDAERINIAELA- AL carhradia dRH 78R RA0M B Ybr
yl, quin Invyl, nyi,

quinazolin olinyl, 4H-quinolizinyl, ‘quinoxa quinuclidi

exanmgheomaihylesirostieyigheinhotiely teediyenequinslitghediberebidethylene,

. i _dihydro 2.3 any, gl _
A T S i R S R
dimethytragndgiye, imithytsithylcneidhzosih dmcinsliersly R -imedh pi ropatsizmytCo-
indolyl, 3H- ing%)’wl giso enzofuranyl, isoquinolinyl, isochromanyl, _
alkyief?&néa?&%ﬁ irﬁl Sty isoindolyl, isothiazolidinyl, 2-isothiazolinyl,

The tisothfa@e{y ishxpaimyl, isaxarslidind, 2s inexauedikorerplbedag whose carbon
_ haphthyridinyl, octahydroisoquinolinyl, 1,2,3-oxadiazolyl, 5
chaimiy sirgighirshain ,01’,Qf@f&kﬁza%ﬁﬂ&ﬁ%@“ﬂ%ﬁa@iﬁzwpwﬁ@mnwf example

meth@ﬁ??@’cﬂo&%%'aﬁ@&b{ 'is%'b?&ﬁ&lﬁ’yfi%@ﬂxm%ﬁﬂmwiPV'&e‘Pﬁé‘w‘%ﬁl%'xy.

p en“othlazmsgé phenoxathiinyl, phenoxazinyl, phthalazinyl, piperazinyl,
The tgiparithgCpreridifalpliisyngsraiond e aaran pgresienisyich as
razolinyl, pyrazaolyl idazinyl, pyridooxazolyl ridoimidazolyl,
com R e R RO, et Ro A0 gl eimgn e
cyclopyomding|, Gldipyutalys, pycialyk tétrad pd mfcirsimyk stiedrahydroisoquinolinyl,
tetrahy ' idinyl, 6H-1,2,5-thiadiazinyl

The b SRS S DR A Hgisag hovine

6 to mi@@H&@mﬁkoﬁwgm@H@tht.m@z%mww%ﬁiﬁaw}et,ff@n@%@éﬁa@%enyl,

thienooxazolyl, thienopyrrolyl, thienopyridinyl, thienothiazolyl,
haphthignaihiexdrenid, thiapiotpyloRRybphidzyh\anih@yBor fluorenyl. Naphthyl radicals

and in particular phenyl radicals are préferred aryl radicals.

The term “Het” is understood as meaning ring systems having 4 to 15 carbon atoms,
which are present in one, two or three ring systems bonded to one another and
which each, depending on ring size, contain one, two, three or four identical or
different heteroatoms from the group consisting of oxygen, nitrogen or sulfur.
Examples of these ring systems are the radicals acridinyl, azepinyl, azetidinyl,
aziridinyl, benzimidazolyl, benzofuranyl, benzothiofuranyl, benzothiophenyl,
benzoxazolyl, benzothiazolyl, benzotriazolyl, benzisoxazolyl, benzisothiazolyl,
carbazolyl, 4aH-carbazoiyl, carbolinyl, quinazolinyl, guinolinyl, 4H-quinolizinyl,
quinoxalinyl, quinuclidinyl, chromanyl, chromenyl, cinnolinyl, decahydroquinolinyi,
dibenzofuranyl, dibenzothiophenyl, dihydrofuran[2,3-bltetrahydrofurany,
dihydrofuranyl, dioxolyl, dioxanyl, 2H,6H-1,5,2-dithiazinyl, furanyl, furazanyl,
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15 triazolyl, 1,2,4-triazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl or xanthenyl. R5
and R6, R6 and R7, R7 and R8 or R8.and R9, together with the ring
atoms to which they are bonded, form a four- to eight-membered
heterocycle which, together with the phenyl ring to which the heterocycle

imidagohEth 1R A REY SR XG0 WG ORRR LR MO O SHSIR S dolyt, 3H-

ded to one another, in'w ich’one rnng 1s gphenyf%' radicar and
indohydtheo bemzigurengl paxdialiy sty atedobramoangtid soigdazsisin adictio linyl,
isoincﬂoq?f?ri]sdc%%é)znoffi@%ﬁlzfdésc&m%ﬂﬁERQF’isE\c/)Vt oLy r?%s'%%‘%?"ﬁ,%%gg%ezr&?éinyl, 2
eteroatoms™ from’thé group ¢onsisting o oxydéh, nitrogen’or sultur.
isoxaBExamyplesoobitiodisglringpkirsadis dre ctatgdiosaiuas beyizimijazntadiazolyl,
benzisothiazale, penzisoxazole, henzo[l.3]digxple, benzofuranyl
12 R R S Bz

oxothi@are] 1 [3]erattiliejmenzbrazoliy-bemylo thiarelzinyé nrudnatolezinyi,

phenSHBATAII SrBeZaIRNe, ARING, A oLInO R, AURTRGARe FTAYR Burin.

romene, cinnoliné hydrobe

pyrarg/|3mitgzirotemprofsraisin gl 3 ditgolioido bgrezdly kgryridazinyl, pyridooxazelyl,

o3 SRR R 1 A SR, iy,

pyrroingidityerptiohytofyl 3iythiepladryel rifdeule, tisidaiy dridstigeinoliny,

e B, TS SR o
2,42 8ol BrotyhhldrO-thiddianabyb[hZepittea 6789 téhiamyidirensiotaagolidinyl,
riac SR AN e SRessee
thienggyabinirbitvgoaiblamalyl7 tTapatiiophe@y-OBjdioorphtkinylistiadiendicod, 3-

sl TSRS LAY SR Lpinegt ol w0 o

R5 ang RE.¢H3 arOHRE. ORIF2n dORfFoC RBFan G R2,GBGetheHaHbD KR ring atoms to
o G G R S S B B B o
with treHh a0 26 widel2toF RedmecsClddsCR2 a0 HBENCHRIGE RS GMEBM which
con g B S e S Sl GBS S per
radicaCie ¢Rr20t142 FinCEPRGHFpG R bCHRALCH BdCH B20 nGRZ- DM EHER, which,
cons G S5 SRR R SRR o
from theaningpfloongielichlofineygeomiiicogeodineulfur. Examples of these ring
systems are radicals such as benzimidazole, benzisothiazole, benzisoxazole,
benzol1,3]dioxole, benzofuranyl, benzothiazole, benzisoxazole, benzothiofuran,
benzothiophene, benzo[1,3]oxathiole, benzoxazole, benzothiazole, benzotriazole,
quinazoline, quinazolone, quinoline, 4H-quinolizine, quinoxaline, chroman,
chromene, cinnoling, 2,3-dihydrobenzo[1,4]dioxin, 2,3-dihydrobenzofuranyl, 1,3-
dihydroisobenzofuran, 3,4-dihydro-2H-benzo[1,4]oxazine, 2,3-dihydrobenzooxazole,
2,3-dihydrobenzothiazole, 1,3-dihydrobenzo[clthiophene, 2,3-dihydrobenzo[b]-
thiophene, indazole, indole, indoline, isobenzofuran, isoquinoling, isochroman,
isoindazole, isoindole, isoindoling, 7-oxabicyclo[4.2.0]octa-1,3,5-triene, phthalazine,
2,3,4,5-tetrahydro-1H-benzo[blazepine, 6,7,8,9-tetrahydro-5-oxa-9-

. azabenzocycloheptene, 3,4,5,6-tetrahydro-2H-benzo[b][1,4]Joxazozine,

tetrahydroquinoline, 1,2,3,4-tetrahydroquinoxaline or tetrahydroisoguinocline.
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fluorine, chlorine or bromine is preferred, in particular fluorine or chlorine.
The term "=0" is understood as meaning radicals such as carbonyl
(-C(0O)-) or 15 nitroso (-N=0). Functighal groups of the intermediates
used, for example amino or carboxyl groups in the compound of the

T B e B S P B B v,

fluorif@fbq r};}fk}m% BREEXNMRADLIM,9F thg REGR{B[¥! W&%Hﬁ@gﬂ)oxyl glr%acals

ctive group. Suitable protective groups for the ¢ unction

CFamtomihist, S o oBHGiErsCHb S oréis e
n d \ hni r
O IS (2 b G AP iRl G SHF-CFa,

-CHQQIW@@ch@Hj@Q@)CW?iEd CWﬂe@ﬂ% 1y] S@@P%bﬁ e3Rry,

protective group can also incfude appfopriate polymer-bound™ protective

-CHoglduip< RhE cotyipptivkds-adtnrdiny tefre itikention Chip 6eFpréiidpéd by
which d Ib h [

CHR ot e OB B bIr @i SR G SRt TGt douch

-CHFEEHI xR P'%kﬂftbﬁ%\l@%ﬁ""&'ﬁﬁ H ’é R ndosm %‘é#{ for

exa pIe ) 18 R1 ~/f1H R2 N N NH 4 R10

-CH FF@H&lOHﬂHLIt -QFHRAHT - BE:RS(REBQRQI-HE@HFB4 KPP EG3MOHRF R3 N
N\R7 -RAHRI00 R9R8RI RS 11t

-CFo-CH2-CF3, -CFp-CHo-CHF9, -CFo-CHo-CHoF, -CFo-CFo-CF3,
-CF2-CF2-CHF2 or -CFp-CFo-CHoF.
The term “halogen” is understood as meaning fluorine, chiorine, bromine or iodine;
fluorine, chlorine or bromine is preferred, in particular fluorine or chlorine.
The term “=0Q" is understood as meaning radicals such as carbonyl (-C(O)-) or

nitroso (-N=0).

Functional groups of the intermediates used, for example amino or carboxyl groups
in the compound of the formula |, can be masked here by suitable protective groups.
Suitable protective groups for amino functions are, for example, the t-butoxy-
carbonyl, the benzyloxycarbonyl! or the phthalolyl group and the trity! or tosyl
protective group. Suitable protective groups for the carboxyl function are, for
example, alkyi, aryl or arylalkyl esters. Protective groups can be introduced and
removed by techniques which are well-known or described here (see Greene, T.W.,
Wuts, P.G.M., Protective Groups in Organic Synthesis (1999), 3rd Ed., Wiley-
Interscience). The term protective group can also include appropriate polymer-bound
protective groups.

The compounds according to the invention can be prepared by well-known

processes or processes which are described here.

Also included are possible tautomeric forms of the structures indicated, such as, for

example, of the formula HAlt or /1t (when R1 in formula | is, for exampie, OH):
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The invention further relates to a process for the preparation of the
compound of the formula I and/or aiél ereoisomeric form of the compound
of the formula | and/or a physiologicatly tolerable salt of the compound of
the formula I, which comprises 5 a) reacting a compound of the formula Il
R5R6 Y /\R7 (II) O R9 R8 where the radicals R5, R6, R7, R8 and R9
are as defined in formula | and Y is chloride, bromide, mesylate or
tosylate, with a compo d of t eformula [l R1 NH2RR2 N 4N (III) R3 R4
R10 10 in the prB3 Na,tgse and of a so 1o ive)%é:mpound of
the formula 1, or b) reacti Wil RIR2/N
OR9 R3INR&R s R1to R10
are as defined in formu here K4l tosylate or
bromide, in the presence of a base to give a compound of the formula I,
or 5 ¢) either isolating thé compound of the formula 'f'prepared according
to process a) or b) in free form or releasing it from physiologically
intolep@ple S?J'Lf or, in the case of the presence of acidic @f basicgroups,

R5 R&

R7

Ra R8 RO R8

The invention further relates to a process for the preparation of the compound of the
formula | and/or a sterecisomeric form of the compound of the formula | and/or a
physiologically tolerable salt of the compound of the formula 1, which comprises

aj reacting a compound of the formula i1

RS R6
Y
R7 (D)
O
R9 R8

where the radicals R5, R6, R7, R8 and R9 are as defined in formula | and Y is
chloride, bromide, mesylate or tosylate, with a compound of the formula 1li

R1
- NH,
=
Y (It
\“\
R3
ra  RI0

in the presence of a base and of a solvent to give a compound of the formula
t, or

b) reacting a compound of the formula VIl
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physiologically tolerable salts, or d) separating a compound of the formula
| prepared according to process a) of,10 b), or a suitable precursor of the
formula I, which on account of its chemical structure occurs in
enantiomeric or diastereomeric forms, by salt formation with
enantlomerlcaIIprJ,Jre acids or bases, chromatography on chiral
statlonarl% é)hase or derivatization by means of chiral enantiomerically
pure co h as aminogacids gggparation of the diastereomers
thus 15 obtained, afld clegdage @ the c |ral ag iliary groups into the pure
enantionessordy TG ther relates to a process
for the preparati formula | accordimg to scheme
1. 20 Scheme 1: : 6RR2 N\ N + Y /\ R7 Base
R2NNR7 R300R8 R4 R10 R9 R8/&3 R10 R9 R4 Il Il The starting
materials 1l and Ill, where Il is optionally present in the form of a salt, are
regctad Hwewjfm?soﬁa sty alevatetttompendnmedb40@itb 8@GMpound
I e ly Hun b
o e e B R A B e R
tr@mpnulwlofrﬁmmmada:alsﬂl to R10 are as defined in formula I, Y

Z-

o) e ST B e AR A ees

aee omrh)neﬁcw&lﬁwvaﬁabﬁmw ibératpimes Bogicaligimjate mibleessts or, in

o e e e o RS Bl '
prepeioth gteoiv nfetalsiehealte, Disee also DE 2211796). Scheme 2: R1

d) (@ébarating a compound of the formula | prepared according to process a) or

b), or a suitable precursor of the formula i, which on account of its chemica
structure occurs in enantiomeric or diastereomeric forms, 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 cleavage of the chiral auxiliary groups into the pure

enantiomers or diastereomers.

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

formula | according to scheme 1.

Scheme 1;
R 6
o 1 /{‘HZ (HA) y R& RE6 1 K; R5
— Base
Y + RT ——= R/ N N
——— ——
R3 g 0 R o 0
Ra  R10 9 R8 R3 \ R10  Rg

I I

The starting materials 1l and Iif, where lll is optionally present in the form of a salt,

are reacted here at RT or a slightly elevated temperature of 40°C to 60°C,
advantageously in the presence of a base, preferably Hinig's base, in a solvent,

preferably dimethylformamide (DMF), to give the compound of the formula I. The
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R2 R1 NH2 NR2 N ~N R3 NI-12 + Z-CN Base R4 R10 R3 R4 R10 IV V
[l 10 Here, compounds of the formulg IV - optionally in the form of their
salts (HA) - are cyclized, preferably%[?the presence of a base, with a
cyanide source V to give the desired imidazopyridines. Suitable acids HA

, f HBr, HCI, triflu ti id (TFA d sulfuri id. Z i
radic g A R RS TEIEH) GETHB b SISHRAEOT8 oA e
groupypechfferchidady, dreatdunercigliyta\aiialeld siecandierabipineshnide or

ccording to scheme 3a. Scheme 3a: RLR1 R2/NR2N Y i"N"1.
ge, optional NHz R3 2. Unmasking of NHz, R3 R4 R10 optional R4

Comgptilhdél dVthderenmyladines: elolypecdyiially eeayatrdondha beeseitasf a
njtrogen nucleophile "N", and qptignally of a subsequent reaction for the

aceo GG STANE KRB 05, 105 HIE By apireay G RraE o Sty

derivativegef thuckeophilad Hergearginatmenday.which leads directly, without
further unmasking, to the compounds of fype IV, azides, such as sodium

Comp e e 22T Bl AL R T SERA AE96) T SBRER ot fgo DE

22113@88no function, for which triphenylphosphine (Bioorg. Med. Chem. Lett.

Sch 2925, 2002) or noble metal catalysts such as palladium or platinum in the

© 88?8 ince of hydrogen 21 are suitable (J. Med. Chem. 5005, 2002),

phthalimidg, which subsequently has to be treated with hydrazine for the

unng&skin of th&amino function (J. Med. Chem.f#315,,2004), or

bly hytrochloric acid,
s N’X{:

mesy,

Here, compounds of the formula IV — optionally in the form of their salts (HA) — are
cyclized, preferably in the presence of a base, with a cyanide source V to give the
desired imidazopyridines. Suitable acids HA are preferably HBr, HCI, trifluoroacetic
acid (TFA) and sulfuric acid. Z is a good leaving group, preferably tosylate or
bromide.

Compounds of the type of formula IV are commercially available or can be obtained

according to scheme 3a.

Scheme 3a;
R1 R1
R2 Z _ R2 Y
N 1. Base, optionai |
o vt NH,
R3 X 2. Unmasking of NH,, R3
R4 R10 optionat R4 R10
Vi "

Here, pyridines of type Vi are converted in the presence of a nitrogen nucleophiie

“N”, and optionally of a subsequent reacticn for the unmasking of the —NH; group, to
the pyridyimethylamines V. Suitable nitrogen nucieophiles here are ammonia, which
leads directly, without further unmasking, to the compounds of type IV, azides, such
as sodium azide, which has to be subsequently reduced for the establishment of the
amino function, for which triphenylphosphine (Biocorg. Med. Chem. Lett. 2925, 2002)

or noble metal catalysts such as palladium or platinum in the presence of hydrogen
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for the unmasking of the amino function (Synthesis 2145, 2003). The

radicals R1to 5 R4, R10 and Y are as defined above, where Y here can

also be -OH, which is activated in sitto a good leaving group, which is

then subsequently substituted by one of the abovementioned nitrogen

ngcgop@g %C m. Pharm. Bull. 3, 1989; Bloor%hs ed. Chem, Lett.
are SyigsS ﬁ.e 0 u‘?t’Pi‘ePQE’ée?sDQ?érﬂ halBnighe W shdRe v eRHY MRS to be
treatsd wﬂi«{:h@mezfsbe%r R %&%M@@ﬂmmﬂw@&ﬂd\gm ReiddcifthieR3 1315,

R3\CN R4 R4 R10 Via lV Starfing from 2 yano ridi pe Via,
2004, BRI R BP0 TG St e LR BB BT RRE i
for theraamwfgmwszatamatsomim AsPAiadisin D145 Ra0e)y TekehtagideR 1 to
R4 F%B S ofe%gﬁ %j/ Ift nitrile functign is reacted before reduction
’ ﬁéfﬁ EYE& E\é%cW %”é;?( A GO Sfthium

—OH,omebu@eeam@ubsmuem 8@@@@Wemlﬂgrgdimdﬂh;ﬂﬁssl\taﬁnﬂm)seq uently

imines, interme, obtained ther can be reduced to the amin
subs{ g oA ST USSR g eHaE BESOAGRT. Pharm. Bul.
1493cy@8sh @iobydritedl lhathrddicalz483,ta0R4 pnd R10 are as defined

above. Met is -Li or -MgBr. Alternatively, compounds of the formula (I) as

shown in scheme 4 can be prepared. Scheme 4: R2 R1 (HA) R1~HN O
Furthep RZesfRfp RMiREGNNYI RS sEEN iBassh&B3e 31R7 R4 R10 RS/ R7

R4 R10 O
Scheme%%:
- R1
P R2\_~ y
N R10-Met (optional) ;
™ | Reducti R3 X NH,
R3 CHN eduction
R4 R4 R10
Via : v

Starting from 2-cyanopyridines of type Vla, the nitrile function is reduced using
reductants such as hydrogen in the presence of metal catalysts such as palladium or
Raney nickel to give the amines of type V. [f the nitrile function is reacted before
reduction with organometallic reagents such as Grignard or crganolithium
compounds, the substituent R10 can be introduced in this way. The imines
intermediately obtained thereby can be reduced to the amines IV by sodium
borchydride, sodium triacetoxyborohydride or sodium cyanoborohydride. The
radicals R1 to R4 and R10 are as defined above. Met is -Li or —-MgBr.

Alternatively, compounds of the formula (1) as shown in scheme 4 can be prepared.

R1 H
Re ~ NJ RS R6

(HA)
R2
/EN y 0 RS
. N R8 Base N
R3 tOZON T NS R7
RA R0
R5

Scheme 4:

RY R4 R100
RS RS

vii A l
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R6 RO R8 VIIV |22 Here, compounds of the formula VII - optionally in
the form of their salts (HA)- are cyclized in a solvent such as water,
methanol, ethanol, acetic acid, acetoftrile, toluene or suitable mixtures of
these solvents, preferably toluene, in the presence of a base, preferably
Hunig's base, using a cyanide source V, preferabl cyanoé%en 5 bromide,

HereycgRpeHedfesiiieifaimassoyHdmerliaownpsutesformefesiurals &te - are
cycli2AANGEAREHUBRRICHEBE PdnARREING ARINsSBLIAE foraREIR Mtrile,

with acetophenone derivatives of the type of formula Il. This is preferably
toluepgrAegwinale soiviresRidhesernoleifrapiRiRARMHFAR oinLie Presence of

a bafs el iprainiabEsEHEs Sy ipklaMasescared WNjrerbassy IK)kKBgen

hexamethyl- disilazane or potassium carbonate, preferably lithium
bromygsaio sing disidesiiedTmidagardisiing® are as defined above. 23
Scheme 5: Rl RIITHA) R5 R6 R2NO R9 + R7 - Base R3I N R8 R3 NHz

R9 R8 4 R10 R5 R7 R4 RIO R6 Il 1l VII Alternatively, compounds of the
Compsinnsla Yikafrpd detiHeiaebbpiing frsering 6, SB)9a1fing hFfimeldNsr

aminBedPIRMIB UM RV desNaRMes O [Hhe AipreeTdPiRatase ko Hheila 11. This

reaction is carried out in solvents such as DMF, THF, acetonitrile or

is prefaiakdl GReteren inHelaniasiedhae OME. HekR Y HrderamitRiF) or

acetd1QUABGiRMe disiazame Pr SolagskinpcaPaRaIg: Rrgierll lIHHIM hexamethyl-
_ . hexamethyldisilazane. The radicals here are as defined above. Scheme
disitagapeg or potassium carbonate, preferably lithium hexamethyldisilazane. The

radicals here are as defined above.
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R2R1 (HA)R5R6 R2R9 z+R7Base NR8 Iy O _R3R3R4RIO R4
R10 R9 P.8 R5 R7 R6 VIII Ix VII 10 If one of the radicals R5, R6, R7, R8
or R9 is a pentafluorosulfanyl (-SF5)2these compounds of the type of
formula lia (Y=Br) can be prepared as described in scheme 7. Scheme 7:
R5 R6 R5, R6, R7, R8 / or R9 =-SF5 R7 Brominating O reagent R9 R8
Schefiers R6 Br/\ R5 R6 1. Brominating R7 /\ reagent O O R9 RS R7 W
/O - 2. Acid lla W R9 R8 Xla 24 Here, the acetophenone derivatives of
the formula Xgcan elthqgsbe brominated dlrectly, Or example with Br2,
rzN-b omosuccm|m| NBS).Q phenyltrlmethﬁ
' nethali8FHE

brornrlnated using, for

f Vil

Alternatively, compounds of the formula VIl can be obtained according to scheme 6,
by reacting amines of the formula IX with pyridy! derivatives of the type of formula
VIl The reaction is carried out in solvents such as DMF, THF, acetonitrile or
ethanol, preferably THF. Suitable bases are Hiinig's base, lithium hexamethyl-
disilazane or potassium carbonate, preferably lithium hexamethyldisilazane. The

radicals here are as defined above.

Scheme 6:
R1
HA
R1 (HA) RS R6 R2
R2 H,N “ ]N " R9
/[q + R7 Base - " N RS
x Y 0
R3 ad ks R4 RI1I0 __ .
R4 R10 o
R6
Vit X Wi

If one of the radicals R5, R8, R7, R8 or R9 is a pentafluorosulfanyl (-SFg), these

compounds of the type of formula lia (Y=Br) can be prepared as described in

scheme 7.
Scheme 7:;
RS R6 R5,R6, R7, R8
or R9 = -8F,
R7 Brominating
0 reagent
R9 R8
R5 R&
X
@ Br
R5 R6 1. Brominating R7
reagent 0
R9 RS
.0 R7 _
w0 2. Acid ia

W Rrg RS
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example, the above brominating reagents, preferably phenyltrimethyl
tribromide. Subsequently, in order to obtain the compounds of the formula
lla, the ketals are cleaved in the pregénce of acid, for example
hydrochloric acid, hydrobromic acid, sulfuric acid, trifluoroacetic acid,
referablésulfurlc acid. 10 The ketals of the formula XI, Xla and XI' can be

Here oligiAEISRIEAGTRORPENE SRR e dancR by ketaRafispminated

direcl§aedipBRAMBWNRH TS ParsBb akdtr iR Gst(NBISieiablye thRrTeREHGN tO
give the compounds of the formula Xl is carried out in methanol with

tribroméiﬁylmﬁﬂ%wmt@lacﬁﬁém&'@@@é%mhmmﬁmﬁ%ﬂg@pﬁ@%T&chmimsres, to
ove BRSO L BN AR A0 R oo
of theéqrmw%im&ﬁmﬁm@arm@sm@ adicanvaterr espshdeor
exariBIé, f‘ggja'&@eqyf%ﬁm%'ﬂﬁ’\ W@"l fgpéﬁ I't‘?n%’igtﬂ r't?bromzde

ropylene or butylene or oget er wit egro -0O-C-0O-, for

Subse@giokd Hhgreerite shiain ti@eoewrn@@vMal@fdhmfgrtvpéaaH@ dﬁ@#@@lﬁyare

cfeaJ@&“ﬁ’i‘?ﬂ V}@F‘%?é‘ﬂé@'?ﬁ GO sULhASIER g&?BEhQJVEOA&BtﬁgyBFSB%I%‘?c%;d
acids such as sulfuric acid or para-toluenésulfonic acid an

suifude ingiratii ageatstimanie shrgirratdsn sellfécraaistion is carried out in
toluene in the presence of catalytic amounts of para-toluenesulfonic acid
in a water separator. 25 More complex substituted compounds of the

The ketalalafteadtmrea Kb, Ha,aRe & Rercbr ez adtstrding firmyjhanetones of
the fHHLAIY B}f}k&énﬁ%ﬁ%é@%gﬁw\ﬁqw% B¥FroeeR;Fan parbigined

starting f commercia Iy available pentafluorosulfanyl derivatives.

Prefan@d\\/aﬁb@geﬂﬁtmﬁm@wamﬁmmé%ﬁé%i@rﬁ@daﬁ%ﬁﬁwm@ it in

meth%%%szBﬁ%ﬂ@fﬂz\)P&m%‘?ﬁ%’[é (heHahRdLR o8 LPPN0) §329n S Ufonic acid
Letters 4 (17

{scheme 8).
Scheme 8:
R5E  R6 R5 R6
WOH, H* o R7  or 7 N _gy
w0 Do )=
HOW OH H* W' Re R8 W' Ro RS
X Xl X!

The radicals R5 to R9 here are as defined above. The radical W corresponds to a
-(C1-C4)-alkyl group. The radical W’ corresponds to ethylene, propylene or butylene
or, together with the group —0-C-O-, forms a 1,3-dioxo ring of ring size 5, 6 or 7.
Ketals of this type are obtained by reaction with alkylene glycols such as ethylene
glycol in the presence of acids such as sulfuric acid or para-{oluenesulfonic acid
and/or dehydrating agents. In the simplest case, the reaction is carried out in toluene
in the presence of catalytic amounts of para-toluenesulfonic acid in a water

separator.

More complex substituted compounds of the formula Xa with R5, R6, R7, R8 or R%
equal to pentafiuorosulfanyl and with a further R5, R6, R7, R8 or R9 unequal to
hydrogen can be obtained starting from commercially available pentafluorosulfanyl
derivatives. Derivatives not commercially available can be obtained in analogy to

known preparation processes (Tetrahedron 56 (2000} 3399; Organic Letters 4 (17)
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(2002) 3013; WO 2005/047240). For the previously undescribed
1-(3-dimethylamino- 5-pentafluorosulfanylphenyl)ethanone, a synthesis
route is shown in scheme 9. Schemé®: F\ F F~ 1. HCO, HCO2H F--S' F
1. HNO3, H2SO4 SF 2. SOCIQ/\F 2. Pd/C, H2 Q F 3. HNMeOMe Q Q
N XlVa Xllla 0-F SFFF -N/F BrMgCH, HF 1 N- Xl la 5 Xa Using

(20028 38t kRoMPBUABI P GiP RN BTAVRL Sl Uty HRshi d&nﬁ#’?@@é‘i&ﬂ?mm'
5-perteRMS AAeNEHBIRIOSH DAL N 29I REiE D Re RISNERITSISRREHRE o

and subsequently reduced to the amine using palladium on carbon in the

presence of hydrogen. The 3-amino-5-pentafluorosulfanylbenzoic acid
ScheXldagebtained was then 10 dimethylated on the amine nitrogen under

Eschweiler-Clark conditions, and the carboxylic acid was converted to the

acid chloride using thionyl chloride and subsequently reacted with

O,N- dlmethﬁh};‘/droxylamme The 3-dimethyl&fino- N-

methoxy-N-metityl-5- gg@taﬂ@@rosulfanylbeﬁ X GBeined was
“ thE COE{%IQ:QHJIHQ pe aflu 0 Ifa“nyl d%nmﬁw\é%,\?f the

( de. A compoundokthe

fol®hula [Mprépared according to scﬁémes O 4, or a suitable precursor of
the fogmula | which on account of its chemicafstructure occurs in
enantiomeric forms, can be separatedeHfo the pure enantiomers by salt
formation 20 using enantiomerically pure acids or bases, chromatography
on chiral stationary phases or derivatization by means of chiral
enantiomerically ptﬁ(e‘:compounds such as amino acids, separation of the
dlastereom,@rs th S b‘t'élned and removal of the oﬂlral auxiliary groups

(process ¢ 5 ompouno?@ff&ﬁ*éaformulal prepay Faccordlng to
schemes ~ either béTsolated in free fo in the case of the
o)
N_._..
/

Xila

Xa
Using reactions known to the person skilled in the ar, starting from commaercially
available 3-(pentafluorosulfanyl)benzoic acid XIVa, this was first nitrated and
subsequently reduced to the amine using palladium on carbon in the presence of
hydrogen. The 3-amino-5-pentafluorosulfanylbenzoic acid Xllla obtained was then
dimethylated on the amine nitrogen under Eschweiler-Clark conditions, and the
carboxylic acid was converted to the acid chloride using thionyi chloride and
subsequently reacted with O,N-dimethylhydroxylamine. The 3-dimethylamino-N-
methoxy-N-methyl-5-pentafluorosulfanylbenzamide Xlia thus obtained was
converted to the corresponding pentafluorosulfanyl derivative of the formula Xa using

methylmagnesium bromide.

A compound of the formula | prepared according to schemes 1 or 4, or a suitable
precursor of the formula | which on account of its chemical structure occurs in
enhantiomeric forms, can be separated into the pure enantiomers by salt formation
using 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 removal of the
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presence of acidic or basic groups, converted into physiologically tolerable
salts (process d). 5 Acidic or basic products of the compound of the
formula | can be present in the form of their salts or in free form.
Pharmacologically tolerable salts arezﬁreferred, for example alkali metal
or alkaline earth metal salts or hydrochlorides, sulfates, hemisulfates,

~ methylsulfonates, p-toluenesulfonates, all possible phosphates, and 10
chirakgu ?EH@@H%(&EM@,%&%@FH&@@WMWI g sirhRigpared

accolAHRIeS Seilf@iesSs {asirategnaneialass adipatesifurearales AIUFPMRIRRse of the

glutamates, maleates or pamoates. The preparation of physiologically
pr%@&@a@m@@gr&qr&a%am%m&@%m@n@mwﬁ&w SENERRIG RS
(prodBsiuding their stereoisomeric forms, according to process 15 step c) is

carried out in a manner known per se. If compounds of the formula |

contain acidic functionality, stable alkali metal, alkaline earth metal or

AcidieRiionady: Skhpittges AEBOMEELREIE 58 RRFUMEd MBS SRAILIHE form

such as hydroxides, carbonates, hydrogencarbonates, alcoholates and

of theirsrdRiadr drgaiR Maddemseclaaicrlyirietablecalie fpdrafrrred, for

exangiRaBMamine:isiharoial Bs-of AR ielhAQaRaR dHIsRIGENSLAR RN
basic amino acids, for example lysine, ornithine or arginine. Basic groups

hemispiitempsines G meéen rminiierssy fenpisriabrearbisrRoskistes, and

salts Boh&arginbiaaiae araans asislessHehasdwdroeliedes rdEPERites, citrates,
sulfuric, hemisulfuric, phosphoric, methanesulfonic, benzenesulfonic, p-

tartraiise RGeS RIC AR IRRobERBEHES LAIREN R R IKMARRIAS SINIRRISEEOr

pamdflggromethylsulfonic, 2-hydroxyethanesulfonic, acetic, oxalic, tartaric,
succinic, glycerol phosphoric, lactic, malic, adipic, citric, fumaric, maleic,

The BigeaRIJIRiURBMROIBalE ierrkisraalte o EPme gD R e formula |

capaplecsssateprihation coglnamc et ihedesatdlatelid RemysREaraMgULRbcess
step gg diastereomers or enantiomers or is formed as their mixtures in the

RERTRARGE 3TIBPARKHSAOHD RRE PRrdl SRMRALGRRL BRrarmyia |

cont&i eriate Ry euie sptitnalyaichvalcasienimaieseh alethtioe satomidly
compound of the formula | isBca%?ble of salt formation, a fractional
Mt

substiipled PR S His<tan DIty BrhRRRICERRARY bR ERAR A Y5O XIdes,
carbysite amoptisedyantien Brse gcanislasaamygians tyirklaehicbddes, for
stationary ﬁhases for the thin-layer or column chromatographic separation
exarggle triméthyl- or triethylamine, éthanolamine, diethanolamine or
triethanclamine, trometamol or even basic amino acids, for example lysine, ormnithine
or arginine. Basic groups of the compounds of the formula | form acid addition salts
with acids. Both inorganic and organic acids such as hydrochloric, hydrobromic,
sulfuric, hemisulfuric, phosphoric, methanesulfonic, benzenesuifonic, p-
toluenesulfonic, 4-bromobenzenesuifonic, cyclohexylamidosulfonic,
triflucromethylsulfonic, 2-hydroxyethanesuifonic, acetic, oxalic, tartaric, succinic,
glycerolphosphoric, lactic, malic, adipic, citric, fumaric, maleic, gluconic, glucuronic,

palmitic or trifluoroacetic acid are suitable.

In process step d), the compound of the formula 1, if it occurs as a mixture of
diastereomers or enantiomers or is formed as their mixtures in the chosen synthesis,
is separated into the pure sterecisomers, either by chromatography on an optionaily
chiral carrier material, or, if the racemic compound of the formula | is capable of salt
formation, a fractional crystallization of the diastereomeric saits formed can also be

carried out using an optically active base or acid as an auxiliary. Suitable chiral
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enantiomers are, for example, modified silica gel carriers ("Pirkle phases")
and high molecular weight carbohydrates such as triacetylcellulose. For
analytical purposes, appropriate defVatizations known to the person
skilled in the art, also gas 5 chromatographic methods on chiral stationary
phases, can be used. For the separation of enantiomers of the racemic

stationaboR)AS TS, e taiftd Ay E SRIVIB NRFRSRINEH SRR B I B RRSFHAM &Y
enantl8ing RAAPICH a@sHNR UabaMeacMReiRirlba ARRINGLIR Ba3R SHEN 88d high

(-)-nicotine, (+)- and (-)-phenylethylamine, quinine bases, L- lysine or L-

. ( . .
molegH@DNgIgHHifEr e YREREES SR st dHRce HEWY s ise analyis 2l sarposes,
apprdfhine msioaasihnaeluhiawiasteieyBrlds Breraitatasiam he yather

liquor and the pure enantiomers are obtained from the diastereomeric

chrongafearrhsBgiBadmop LRI 3RMD AR5 tha TR B S dTRb SR ds
sepafittbg iarandatomted SoMaih e RRSISHHINHISURNES B AIMBRBIGWDIUble

can be converted to the pure enantiomers using optically active acids,

diastgRomeric-slRdRToed HsINg a8i@PEcahtaciNRaHEUR MERMBISIR!Y
obtaihdprieasidsare &Y @nditatmandelicasil)\GHEr\rompadnde Wiighhe bases, L-

contain alcohol or amine functions can also be converted to the

lySing Gires FENING ARG dhaMRresSRASHY SpHRIS ERENPAREDAiEdsafated as a solid,
the neRréosadyyNRBRCIRSLAVITINEISEIGREY PR ATIR BsdhIREPRYESPINd the

chiral carboxylic acids can be converted to the amides using

pure eXHHYRR B R HROFRMCKIF Pardesransaci st Bvrvehiainet i

princlpgIcOHESRAREING ghirp! AsteribSnehShanESBEialyrRHIR | which contain a
hydroxycarboxylic acids such as lactic acid. The chirality of the amino

basic @iy SLERATANGNIRE IGER FRNFRARGHRTRAIG HIRPIHMERAAtIABETS
usindrepiidp e he srRaAIKN LS the dseRersrDY-SIfYING gida SeRAdlioRrtaric

of the diastereomers now _Eresent by crystallization or chromatogfr??ghy on

acid, {13 pk statdRaS P RaskE a8 tHeh Panatlitgasidi-NERE AR R el ich
contdIFoaIgBhalanghy mecrine ) s Bakle|ReRods nherbe iy ane, dberdssiiliy esters

results in the case of some of the compounds according to the invention
or anyflgd HRIGE R ARG AR ehartiBRRINCAIDTIN S SRR iRt RIiga!ly
oure f9itRe RERParatien BfdhepkelptanceliiieiyiRsaSltes a pEnddifiestted to the

rocesses 30 can thus also be employed for the purification of the end

P .
amid5R)dRieg CRHRREY SRR SAGOORGECHIBpRHEE RTTERAMARHSERICER] i ted to
the clirstpraamesiealbapesesiermsingiorananshasending te PIREERSESTKBRVIE acids

from the literature. This can in particular mean that in the synthesis of the

suCh a3 |8fdis &Rt R ety Rl iie UTBRRCIEBE Skl radisatintiadeesmhin
enan@BABIRBRY (Urdiasiereamerbaena(AioBdssatHEG8aration of the isomers by

carrying out a separation of the diastereomers now present by crystallization or
chromatography on suitable stationary phases and then removing again the chiral

moiety brought along by means of suitable methods.

Furthermore, the possibility results in the case of some of the compounds according
to the invention of employing diastereomerically or enantiomerically pure starting
products for the preparation of the skeleton structures. Other or simplified processes
can thus also be employed for the purification of the end products. These starting
products were prepared in enantiomerically or diastereomerically pure form
beforehand according to processes known from the literature. This can in particuiar
mean that in the synthesis of the skeleton structures either enantioselective

processes are used, or else an enantiomer (or diastereomer) separation is carried
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out at an earlier synthesis stage and not only in the stage of the end
products. Likewise, a simplification of the separations can be achieved by
proceeding in two or more stages. 5Phe invention also relates to
medicaments which comprise an efficacious amount of at least one
compound of the formula | and/or of a physiologically tolerable salt of the

out akgm B8l sYIRSOIMRIRDE AW dcA R BiytiBriay Lede sitbmandieraduttfe
Likevf@EIROYEL BidhedanuR 'sé%%‘?é%ﬁ@’@g@@@%@H%&iﬁﬁlﬁélﬂg@glﬁgﬂnptwo or

physiologically tolerable vehicle, additive and/or other active ingredierits
Morez1as&ipients. 10 On account of the pharmacological properties, the
compounds according to the invention are suitable, for example, for the

prophylaxis, secondary prevention and therapy of all diseases of the type
The iRrredanetpoialaie b yarnRMiRAMAtYise U ataeAscEfbeepiRis amount of

at ledSIARE)cd s iR CITROMIRACFAENG G %‘%Wy‘é%lﬁ%%‘ib@ﬂ? gcﬁe?‘éiﬁ@él)@alt of the

both for prophylactic and therapeutic use in humans. They are suitable

compgyiRd 1B ReLter fredan @ncipaB R tena tnefapso PREeEM BB UMAaS brisempound
of thdaemHlad faBhanemplay adbiPRERRISHAAR aGiBIie i FFPTsiologically

disturbances of W_ell-bein;; or illnesses which are accompanied by
tolergRig ¥psis, AABBIR AR Ry IR ARliD NSO IBNE MRS D These

include myocardial infarct, angina pectoris and all other forms of acute

coronary syndrome, stroke, peripheral vascular disorders, deep vein

On agsriinbsEide Rhaaiasg'eaitrliRiAPeriBSIith6r trrepMBs AR g e the
mventemﬁ%@%%@é@hm@aﬁ%@%%@r@yﬁpﬁx%{%éﬁ@é@ﬁ%@ﬁ%@fn and
as

revascularization, angioplasty and similar interventions suc stent

therapy of aibdiseasss o Pislyspavhichare s eatakiahyiehihdieambmaisase-
activifedfesaupaol garppgramptayedHe all Anterveadienrsondich teaskiocentant afe

the blood with foreign surfaces such as in dialysis patients and patients

suitalig ANHBIVRIRRG YafHG &0 Bsriiisisane Rormans | Eagyre suitable both
for acPieyeeiarIelen 18 fgdues thrisk of R QphoRiBRiCHEEIcmula | can be

interventions such as in knee and hip joint operations. 30 Compounds of

eMPIgYSFRALS iR SHf ering fam cittor bamestof e idhelapidisgsses

whichniiavaseshah SORAUIRLIBNoRARSiE anshatBRE iRY, tiBaguRMRNYIEAb rotic
accompany inflammation. Furthermore, compounds of the formula | are

chang@iable for the prophylaxis and treatment of patients with atherosclerosis,

Thestigheter angube dRetabalc SMdreme apdshaiisanuelae rdiserderofe

the hemostatic s¥stem (for i _ _
coronary syndrome, stroke, peripheral vascular disorders, deep vein thrombosis,

pulmonary embolism, embolic or thrombotic events caused by cardiac arrhythmias,
cardiovascuiar events such as restenosis after revascularization, angioplasty and
similar interventions such as stent implantations and bypass operations.
Furthermore, the compounds of the formula | can be employed in all interventions
which lead to contact of the blood with foreign surfaces such as in dialysis patients
and patients having indwelling catheters, Compounds of the formula | can be
employed in order to reduce the risk of thrombosis after surgical interventions such
as in knee and hip joint operations.

Compounds of the formula | are suitable for the treatment of patients with
disseminated intravascular coagulation, sepsis and other intravascular events which
accompany inflammation. Furthermore, compounds of the formula | are suitable for
the prophylaxis and treatment of patients with atherosclerosis, diabetes and the

metabolic syndrome and their sequelae. Disorders of the hemostatic system (for
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29 example fibrin deposits) were implicated in mechanisms which lead to

tumor growth and tumor metastasis, and in inflammatory and

degenerative joint disorders such as2theumatoid arthritis and arthrosis.

Compounds of the formula | are suitable for the retardation or prevention

of processes of this type. 5 Further indications for the use of the
exa”ﬁﬁ%ﬁ%ﬂﬁh@’@@@%ﬁ@f&%@I&T%F@Wdﬂmﬁjﬁﬁtﬁ YHEQUH@?@J@HL&?OF growth
and taRfBPIn SRsRGHYE RUIMaRM HaeASea RIUIL ERPRIFAINY dis 88 rders such as

syndrome (ARDS) and of the eye such as fibrin deposits after eye

rheurgatridisHESFRERIHYS SistHeTBIRRAMAdsRE e diiaBIb 367 gidtable for the

retarﬂ%ﬂ&ﬁ%mé@/\ﬂbﬁ%ﬁ‘tﬁ?@Bé§§e%%$@ﬁ{sf@f;5@z@ti0”- The medicaments
according to the invention can be administered by oral, inhalative, rectal

or transdermal administration or by subcutaneous, intraarticular,

Fuﬂh@ﬁrﬁﬁ%gﬁﬁﬁék@f IR ANt RGP A8l GomdnfsHatianlisrratded changes
Coating of 15 stents with compounds of the formula | and other surfaces

of theylHRe. GoiFe FHSHONSQPRIH BN @ HIIRe HYTiIse BRR AL L TRENKOE i stress
synd@ﬁ%ri’fmmﬁ]@V@Pﬂ?@é%t@@cﬁf@gqﬁiiﬂﬂdé@m@&ﬁ!ﬂ@?é WQtions.

comprises bringing at least one compound of the formula | into a suitable

CompamnAsAhifsRSviRIrPSRiseiRRiedny QinRbryeRiPpRRERgrealent of

scar felesahlen20 vehicle and optionally further suitable active ingredients,
additives or excipients. Suitable solid or galenical preparation forms are,
for example, granules, powders, coated tablets, tablets, (micro)capsules,

The Wﬁ@ﬂ%a&)ﬁ@lﬁﬁagﬂ@&ﬁeﬁﬁ%ﬂﬂ@i@@én PR isiangs iR dpgClaRative,
solutions and preparations having protracted release of active ingredient,

rectal, P}, {BES 5 Epar AN S LBHRR P ERYBHARLIRRER US TaRRadicwar,

intrashsitaeERBISINBiadensRORjEctioac Uit e RGREBOISISONASBISY. Coating of
lubricants, flavorings, sweeteners, and solubilizers are us(?&d. Frequent

stenty W eSRIBRAMARHERN TRy B! P EARE RS S Y AGRe MM SABRARLO ortact

with blesim siexidaylackesssipnannitol and other sugars, talc, milk protein,
gelatin, starch, cellulose and its deyivatives, animal and vegetable oils .
The yER U YR AEIRSHS SO ABIRSESH ARG LR Il gpiscament, which

compaixetbylenaghcrland selvenipaush asiHerexamaleirtesewatsie and
mono- or polyhydric alcohols such as glyceral. Preferabl

,,the
admipsratianeiiEarire sarRrs ey ratv cotag aammMY Pé%qeﬁ%iafs@*%b*e
vehidvgiﬁd@;ﬁf@r@@*f%ﬁa@%m@aawmﬁg@mt@mwm@immﬁﬁs

Suitatbi?a solid or galenical preparation forms are, for example, granules, powders,
coated tablets, tablets, (micro)capsules, suppositories, syrups, juices, suspensions,
emulsions, drops or injectable solutions and preparations having protracted release
of active ingredient, in whose preparation customary excipients such as vehicles,
disintegrants, binders, coating agents, swelling agents, glidants or lubricants,
flavorings, sweeteners, and solubilizers are used. Frequently used excipients which
may be mentioned are magnesium carbonate, titanium dioxide, lactose, mannitol
and other sugars, talc, milk protein, gelatin, starch, cellulose and its derivatives,
animal and vegetable oils such as fish liver oil, sunflower oil, peanut oi or sesame
oil, polyethylene glycol and solvents such as, for example, sterile water and mono- or

polyhydric alcohols such as glycerol.

Preferably, the pharmaceutical preparations are produced and administered in dose

units, where each unit contains as an active constituent a certain dose of the
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30 compound of the formula | according to the invention. In the case of
solid dose units such as tablets, capsules, coated tablets or
suppositories, this dose can be up to>@&bout 1000 mg, but preferably
approximately 50 to 300 mg, and in the case of injection solutions in
ampoule form up to approximately 300 mg, but preferably 5 approximately

compRyl RGO DY thé arcaidiBie r Hie dongngianent Wagragg of solid dose units
suchapPrimately 40 1ke, dspeidingior HreehicaghAENSHOMAMIRENR be up to

according to formula 1, daily doses of approximately 2 mg to 1000 mg of

abouf RO AN B M S RERRAP BIIFERAIRAYENP 50 AYY t'g0BNAd, &he case of
injecif cRMAicHEde LRGSR GEAWNRIARGRHIBRIMENERIy Habang! Iwersaiibly

doses may 10 also be applied. The administration of the daily dose can
apprexidHRiYe! Bdth WP<Mgle administration in the form of an individual dose

For tHitreRaisenasTURbRI SHRiarAassing i SR Mm@@@@yéﬂaﬁ@on
(0]

of subdivided doses at certain intervals. Compounds of the formula | can

the efficaanmmitiererrinnng ackyRaEdmiR aRteih 18 iEoAmRARIRBPIBYENREe!Y
2 mgW8h e @rtihse BRACH (Ratiraagplanis AN MpieletiRE8resetian to 500 mg, are

inhibitors), thrombolytics (plasminogen activators of any type), other pro-
b i

indicg{Gth SARENIGHRIDLEGHR SR D15 BYEEs Tig R &’%@éﬁi@,%ﬁ&? may
also BeGRipleduptersdinidaweIAGRIRNE AN GiRERYENBIBR D HXRMPIemgle

End products were usually characterized by a chromatographic-mass

admigiAEsEEp eSOl @TOWELALOSEIIRGY &IRe PHWRART Phemaller dose

unitsGARSPRdatRE dancnharkbyniadivabeniobheassosiatedsaiantiandige in
the ion stream (LCMS-rt) and of the 25 corresponding M+H" signal in the

associated mass spectrum. If it was not possible to obtain any M+H+

Comprassddiaiahgngenine icond engidanmibedl Ban BN A8tBaM@se and in

indicated alternatively. Abbreviations used are either explained or

comRipRESP et ltoAl-A) HEROBIRSIES (PRBTLRLA shaRpslatelet

agoréHEARALAarBRIS)SeRaiatona ne Bl fatieshew aniskicaoel Haeg/etlybther pro-
acetate/heptane or DCM/methanol mixtures as 30 an eluent. The

fibring GG SRty TSRO GREMP REbR FRRE Gl P IO RE P L0IPE SH58E
regui@ofSJipia-foletaergentataidad s degerhrd by “freed from the

solvent”, "concentrated" or "solvent removed". 31

Examples

End products were usually characterized by a chromatographic-mass spectroscopic

method (LCUV/ESI-MS coupling) and TH-NMR. The compounds are described by
indication of the associated retention time in the ion stream (LCMS-rt) and of the
corresponding M+H" signal in the associated mass spectrum. If it was not possible to
obtain any M+H" mass signal under the conditions described, the "H-NMR data were
indicated alternatively. Abbreviations used are either explained or correspond to the
customary conventions. If not stated otherwise, chromatographic separations were
carried out on silica gel using ethyl acetate/heptane or DCM/methanoi mixtures as
an eluent.

The evaporation of sclvents usually took place under reduced pressure at 35°C to
45°C on a rotary evaporator and is described by “freed from the solvent”,

“concentrated” or “solvent removed”.
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If not mentioned otherwise, the LCUV/MS analyses were carried out under

the following conditions: Column: YMC J'shere ODS H80 20x2.1 mm,

Waters GmbH, Helfmann- 5 Park 10365760 Eschborn, Germany; packing

material 4 pm, Eluent: ACN:H20+0.05% TFA (flow 1 ml/min) Gradient:

4:96 (0 min) + 95:5 (2 min) 4 95:5 (2.4 min) 44:96 (2.45 min) lonization:
If notersgntioned gty Beniiais AOUVM S ahapsesermaskaadhtia o bine
followREtRedRisnwere carried out under the following conditions: Column:

YMC J'sphere 33 x 2; packing material 4 pM Eluent: ACN + 0.05% TFA :

H20 + 0.05% TFA (flow 1 ml/min) Gradient: 5:95(0 min) + 95:5(2.5 min) +
Colufm2(3.0 min) 1y {gaizadion FSHEBRAag¥e HiRkG Yeineexvermad-RiasRann-

(RP) silica gel was carried out using the following methods: Method A,

standard methodarthdAeGRRER i5 $RERGOMCE MR Yo RER6I 0D AR IAkfck M,
EluedParmstadt, Geppany), BugsRRErefA RizlS £9gethinm, 10 pm Solvent:

ACN:H20+0.05%TFA fﬂow 25 ml/min)  Gradient: 10:90 (0 min) 4 90:10
Grad{@tmin) Methot 548 ©inimh Sfrérek Piitd sPHB RPN 25RF580K45 min)
loniz&fdpm Solvent::AGN:H20+0.05%TFA (flow 25 ml/min) Gradient: 0:100 (O

min) 4 0:100 (5 min) 4 20:80 (20 min) The reactions took place in standard

reaction apparatuses such as single- or multi- 30 necked flasks which, if

DevidiH §I66HRRR AeaVIRgs apRIORERtE AR RENBRthNRIG D IIHR1BI9BM were

_and, depending on requirement, were equipped with a septum, stopper,
carrigdRdénskiestieeiolp wiRarcaRdIHaNst equipment. If not mentioned

Coluftherwise, all reagtions aekriars undgsarIPmakARTPigstive gas and

were stirred usin%i{tna netic stirrers. 32 Abbreviations used: abs.

Eluenfpsolute ACN +0.05% TFA : H,O + 0.05% TFA (flow 1 mi/min)
Gradient; 5:95(0 min) =» 95:5(2.5 min) = 95:5(3.0 min)
lonization: ESIT

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

Method A, standard method if none other is mentioned in the text

Column: Merck (Darmstadt, Germany) Purosphere® RP18 25x250 mm,
10 pm

Solvent: ACN:H,O+0.05%TFA (flow 25 ml/min)

'Gradient: 10:90 (0 min) =» 90:10 (40 min)

Method B

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

Solvent: ACN:H,O+0.05%TFA (flow 25 mi/min)

Gradient: 0:100 (O min) <» 0:100 (5 min) < 20:80 (20 min)

The reactions took place in standard reaction apparatuses such as single- or muiti-
necked flasks which, if not described otherwise, appropriate o the need, held 5 mlto
2000 m! and, depending on requirement, were equipped with a septum, stopper,
condenéer, stirrer or other articles of equipment. If not mentioned otherwise, all
reactions took place under argon as a protective gas and were stirred using

magnetic stirrers,
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ACN acetonitrile 5 Boc butoxycarbonyl DCM dichloromethane DIPEA
N,N-diisopropylethylamine (Hunig's base) DMF dimethylformamide
DMSO dimethyl sulfoxide 10 LCMS-f& retention time of the compound in
the ion stream LCUV/MS liquid chromatography-ultraviolet/mass
spectroscopy MeOH methanol RT room temperature (20C to 25C) TFA
trifluoroacetic acid 15 THF tetrahydrofuran Example 1 1-(3,5-Di
Abbrisithybd-dsRydroxyphenyl)-2-(3-iminoimidazo[1,5-a]pyridin-2-yl)ethanone
as the trifluoroacetic acid salt 0O F HO NH kOH FF~N O 20 l1a)
abs. 1-(3,5-Di-tert-b @)RaWEdroxyphenyl)-2-[(pyridin-2-ylmethyl)amino]ethanon
ACNe€ hydrobromide i {kleN N H O 2-(Aminomethyl)pyridine (100 mg) was
initially introduced in absolute THF (12 ml) 25 and treated with lithium
Boc hexamethyldisilBZEHe/SHIRABM (1.01 ml, 1 M in THF) at RT with stirring

Demand under argogichfbaRMih2-bromo-1-(3,5-di-tert-butyl-4-
hydroxyphenyl)ethanone (0.5 eq&y 151 mg, dissolved in 1.5 ml absolute

DIPEAHF) was adddt NrSjReREmG CyiApNARABIIES 83880, the remaining
DMEamount of bromigla&Byiformamide

DMSO . dimethyl sulfoxide

LCMS-Rt retention time of the compound in the ion stream
LCUVIMS liquid chromatography-ultraviclet/mass spectroscopy
MeOH methanol

RT room temperature (20°C to 25°C)

TFA trifluoroacetic acid

THF tetrahydrofuran

Example 1

1-(3,5-Di-tert-butyl-4-hydroxyphenyl)-2-(3-iminoimidazo[1,5-a]pyridin-2-yl)ethanone

as the trifluoroacetic acid salt

1a)  1-(3,5-Didtert-butyl-4- hydroxyphenyi) -2-[(pyridin-2-ylmethyl)aminolethanone
hydrobromide

HBr

2-(Aminomethyl)pyridine (100 mg) was initially introduced in absolute THF (12 mi)
and treated with lithium hexamethyldisilazane solution (1.01 mi, 1 Min THF} at RT
with stirring and under argon. After 30 min, 2-bromo-1-(3,5-di-tert-butyl-4-

hydroxyphenylethanone (0.5 eq., 151 mg, dissolved in 1.5 ml absolute THF) was

added dropwise. For completion of the reaction, the remaining amount of bromide
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(151 mg) was added and after 2 hours the precipitate formed was filtered
off with suction and dried. The 98 mg of the title compound obtained are
contaminated with small amounts o E which, however, do not interfere
with the further reaction. LCMS-Rt: 1.21 min [M+H+]: 355.1 5 1 b)

(151 ;qj@ﬁagér?rt ba%@érﬁﬁ ?;%%ﬂEsna}/gézég@i{gii{é?en}g’%eélw%éa ]ﬁ%glrglg c?f% with
suctimr(aﬁdmrtect h“wtme@wgr@wmlawmmmafalm%mm@]ﬂtham with

dro ro 9 was dissolved i | r. Afte on of

smalf B a0 Ry SRR oB e LEIGHBEG thE W e g resction.
LCMSxﬁtaciemwmmethyl ac{iﬂh{télﬁhﬁé@ times). The combined ethyl acetate

phases were dried over magnesium sulfate, filtered and concentrated. 67

mg of the free base were obtained. This was taken up with toluene (5 ml)
1b) ant{BeatbiHeitrostipiidghwittoryphegen- 2L Bhiramisien (222010, Blispoivehik -

5 ml of totIHene After 1.5 h th qvent was concentrated and the
f et

e S AR R il arctve L. The

1-(3, ﬁr@d@eﬂdmtg&%ﬂmﬁm@rphswé}é@@nmbﬁimﬁ Freedtofdaetionlsieanche

[ of he eswed GOmpo dwe obtained, LC Rt,.
hydré%%%ﬁ c(i:]é[ §H+(‘ifn§%09 ISR Xﬁgr'r?a ve?; RS EdGi TN sa’cura%vI § sodium
hydrQQ@BaﬁmeaWhﬁqbydtbxyphéugé)vﬁa@amraoteddaﬁb[étﬁy&h:;&tdi]&-ahree

as the trifluoroacetic acid salt as follows:
tmeq e e es MRS R LA R g St
filtergd 3ad mitbramdyﬁzﬂ/mmm‘ (hegfreaddissolect abEisedoluene (5 ml)
and treated with stirring with cyanogen bromide (1 g), dissolved in abs.

toluene (5 ml). After stirring at RT for 4 h, the mixture was allowed to
This gtaadaikes tewikekdnehd (e mdhvaert Weatatevitdetariteditnoitamogen

bron{eaugaa gegaﬁ@gg el ftl}gw%e pre aﬁesmwg% Fracgipnitile. .o

oxim mg o pitate wéere subsequently
concgutiﬁéeld)&ndébas“emgr@pa@uperlﬁéﬁcb)(mmaosi eﬁ‘)pfrdr[erat;ve HPLC The

prod E?%%Eé’ﬂﬁ%ﬂjggtiéﬁgtwg dee W5 E)ﬁ%gbweedfé?%%g{gmtr eeé%rc]f ft "eee%gddﬂed

reeze-drie sire
40 mg of the desired compound were obtained.

LCMS-Rt: 1.30 min [M+H™]: 380.1

Alternatively, 1-(3,5-di-tert-butyl-4-hydroxyphenyl)-2-(3-imincimidazo{1,5-alpyridin-2-

ylethanone can be prepared as the trifluoroacetic acid salt as foilows:

1¢y  Imidazo[1,5-a]pyridin-3-ylamine as the trifluoroacetic acid salt

NH,

ZONTR, TFRA
T N
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compound were obtained. LCMS-Rt: 0.34 min [M+H']: 134.1 10 1 d)
1-(3,5-Di-tert-butyl-4-hydroxyphenyl)-2-(3-iminoimidazo[1,5-a]pyridin-2-
yl)ethanone as the trifluoroacetic acid4%alt
Imidazo[1,5-a)pyridin-3-ylaminetrifluoroacetic acid salt (10 mg) was
dissolved at RT and with stirring in abs. DMF (1.5 ml) and treated with
2-Anineiess AR dips. (4-Bravas dssolved in abs. toluene (5 ml) and treated with

1< (3,5dictert- DUty 4 issalvad i .
s e s DR A7 Do

RT fQis falforenidustanasculawehtastadsvesiheaeekang. Starstbent was
then W&Sﬁgrﬁ%%mw@&%f@rsﬁdt'mssra@f&u%t%gﬁﬁéeﬁ%dmﬁh

combined organic phases were dried over magnesium sulfate, filtered

acelepiitpriventexismiRyskRo DU wefd T rinvipiate WereHghseauently
purif%ﬁ%?H%%H%Fé?ﬁ%ﬁ@Q Wes euriiaddy Beans QhyeRaaivg itid-factions

e product-containing fractions were combined, freed from the

werempiitaR Seetdore-armiondriifyasiiiegesndiecormpoim@iibeedesired

comERianeshd Ml 1.33 min [M+H': 380.2 25 Example 2
2- 3-Iminoimidazo[l,5-%]/£)erdin-2-y2|-1-(3-pentaf|uorosuIfanylphenyl)ethan
LCMSnBta8 e iMluoroacelit il $3#-IH TFA NI ~ N SFS 2a)

2-Bromo-1-(3-pentafluorosulfanylphenyl)ethanone Br SF5,a 30 0 35
3-Pentafluorosulfanylacetophenone (400 mg) was initially introduced in

1d) gldcigrabditierhbitird mydsme Bhemhed93-priariseeerl] Pralrigickd
yhetgsisasidinuasiSlML Rsdesd dragwise. After stirring at RT for 4 hours,

the mixture was allowed to stand overnight and then freed from the

Imidagiémrathyidisduy s eiiBraipacatie anid sabiEheandvBrotighetsed at RT
and WRNESSing ' e ueiobigings t‘ﬁ@a’%&ﬂ"\mﬁgmrﬁ@e@%s@f{gg. 2-Bromo-

reparative HPLC. The product-containing fractions were combined, freed

1-(3, pthitarabddnitrisan® headiclirnpnst! e e fesgbsmdindmporidPMF)
was WeiR abtiRedtopwise. After stirring at RT for 4 h, the mixture was allowed to

stand overnight and was then treated with saturated common salt solution and
extracted three times with ethyl acetate. The combined organic phases were dried
over magnesium sulfate, filtered and concentrated. Residues of DMF were
eliminated in a high vacuum. The crude product obtained was purified by means of
preparative HPLC. The product-containing fractions were combined, freed from the
acetonitrile and freeze-dried. 9 mg of the desired compound were obtained.
LCMS-Rt: 1.33 min [M+H"]: 380.2 |

Example 2
2-(3-Imincimidazo1,5-alpyridin-2-y1)-1-(3-pentafliucrosulfanylphenyl)ethanone as the

=
| P TEA
SN N SF,.
== 0

2a)  2-Bromo-1-(3-pentafluorosulfanylphenyl}ethanone

/\/@\

Br = SFy,
1
O

trifiuoroacetic acid salt

=
T

S

2
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LCMS-Rt: 1.69 min [M+H']: 324.9 10 2b)
2-(3-lIminoimidazo[1,5-a]pyridin-2-yl)-1-(3-pentafluorosulfanylphenyl)-
ethanone as the trifluoroacetic acid Séit Imidazo[1,5-a]pyridin-3-ylamine as
the trifluoroacetic acid salt (20 mg, Example 1c) was reacted according to
Example 1 d) with 2-bromo-1-(3-pentafluorosulfanyl 15 phenyl)ethanone

3-Pepdellnypriutinpreiped orengmige0oase wastdaitiaDMe dprediaslagagacetic

acid 808 %@&%%ﬁn’@ Q%féﬁedﬂaes%'@gocﬁ’m%‘i“&@ YygEeisalairda LigMerRElowly
13 mln [M+H": 378.0 xamfle 320

addegd. éIO@%ﬁﬁapeﬁyr stifin@mhigaZorLsbaFdnr g setRiGNediR-gtAnd

overBFPoh PRIV HERARS %%\F@HPWR@%@O@:@%Q%@M} thide with
/~-NJ-~~N HOF O F F

toluegq@%m@w§9rqu28>ﬁ%ﬁwyaﬁﬁrmp@{gt%ﬁaﬁ@ﬁcbmm@wmm means
of pr NethananethE RN REnENBBactions were combined, freed from

-Cyclo ropyl -C-pyridin-2-ylmethylamine (200 mg) was almost completely
the aa%t@a% W%s%ﬂqsﬂ(@s! mPRitSEfTRG. S TIPSR obtained.

LCMgeRﬁrm_eggmqgllazane ?%@489“ 1 Min THF), 30 min later
2-bromo-1-(3,5-di-tert- utyI hydroxyphenyl)ethanone (296 mg,

dissolved in 3 ml of abs. THF) was added 5 dropwise. After stirring for 2 h,
htgsmmﬁnaﬁﬁ@é%{dm RYHEMHID Rhase Wasnefiiraiesd thiegdivaeswith
et

acetate. The combined ethyl acetate phases were dried over
etha’?ﬁﬁ&rf'é%mﬁlféUl‘f‘é’tré’emf'éi‘éé%ﬁc?%%centrated The crude product obtained
was purified by means of preparative HPLC. The product-containing
fractions were combined, freed from the acetonitrile, rendered basic with

Imidaga{ aadRetaissiin D BarBs s ibHRrBRCS IF @aid srltiditaadikeatiie 1¢)
was @Q&’ acgkierdihg eominadethyl vagetalBrohases weserdsrdarysiifany |-

g%nesmm sulfate, filtered and concentrated.
pheny! hanone (26 mq) in the presence of Hinig's base. Instead of DMF, THF was
used as the sclvent. 25 mg of the desired compound were isolated.

LCMS-Rt: 1.13 min [M+H']: 378.0

Example 3
2-(1-Cyclopropyl-3-iminoimidazo[1,5-a]pyridin-2-yl)-1-(3,5-di-tert-butyl-4-hydroxy-
phenyliethanone as the trifluoroacetic acid salt

CH

NH 0
F
3 N N HO/“Y

3a)  2-[(Cyclopropylpyridin-2-ylmethyl)amino]-1-(3,5-di-tert-butyl-4-hydroxy-
phenyhethanone

g Pj HMCJ\]/\)(
S N T
| l !
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13 mg of the desired compound were obtained. LCMS-Rt: 1.33 min

[M+H+]: 395.1 15 3b)

2-(1-Cyc|opropyl-3-iminoimidazo[l,53§]pyridin-2-y|)-1-(3,5-di-tert-butyl-4-

hydroxyphenyl)etha none as the trifluoroacetic acid salt

2-[(Cyclopropylpyridin-2-ylmethyl)amino]-1-(3,5-di-tert-butyl-4- ,
YR A CHE L AL O 0L B b i PR RRdgsolved

in ab8)DHIF 203eHERG RS Hepe e innbxampisf lithudmeaeiihkardesisedzane
_corg%oun were obtained. LCMS-Rt: 1.42 min [M+H4é1: 420.2 Example 4
solutlj_)_Q ’ EDr‘rﬁl i

ert-BUE 1 43hy drOkHRAAS-2-Promiftid- B oheiitidbb Y, 5-agpyr
hydrddlipRe 27 eiieshanen@as g, titseroageiaasitbsalbs, PHFPladiadd&d

4a) -
dVOP".’{'-a%@;@Bﬁ%&?ﬂ%ﬂ@xﬁ%ﬁﬁ&%ﬁ&ﬁﬁ)@?@%@ﬁ&ﬂBpﬁ(ﬂﬁ-%%ﬁe?ﬁ?ﬁﬁﬁ%ﬂ%]-
extra@tﬁdﬁﬁl{@dﬁﬁgﬁ Wiﬂl\l@ltlﬁﬁpgtié}]étﬁd "Si?]lli B%rﬂ&ihb@ éﬂi@b‘ceéate pﬁhag,es were
. .Phenyl(2-pyridyl)methylamine rochloride (150 mg) was dissolved in ,
cried | A AR e NG R B SR RSB e btained
was satiffianane extraciegrdbrestiimesPwith Ty bacetatecdeietmtinedsibyivere
cetate phases were dried gver 5 magnesium sulfate, filtered and .
oMt NEETLTOTY o G G B TR0, OB AN b 21 s B tageium

carboverte disistivedinl Briraealtiaeed 2rheamot] ¢&hotdiderte. The combined ethyl
tyl-4-hydroxyphenyl)ethanone (96 mg, dissolyed in 2 ml THF) was

acet el PR SONRLE I ST EARER G S B FTGr S SR e

13 malloitad tesianticvepught! arddhendinedrecipitate formed was filtered

f T?e other liquor was concentrat (g and purified by means of
LCM%F aa%\g@%ﬂromatography.%ep’pﬁ)g t?containing fractions were

combined, freed from the_ acetonitrile and freeze-dri_ed. 12 mg of the
3b) TS B A S sk T AR ridin e VIR MR 8 Butya-

hydroxyphenylethancne as the triflucroacetic acid salt

2-[(Cyclopropylpyridin-2-ylmethyl)amino]-1-(3,5-di-tert-butyl-4-
hydroxyphenylethanone (13 mg) were cyclized with cyanogen bromide (4 mg) in
toluene as described in Example 1b). 4 mg of the desired compound were obtained.
LCMS-Rt: 1.42 min [M+H"]: 420.2

Example 4
1-(3,5-Di-tert-butyl-4-hydroxyphenyl)-2-(3-imino-1-phenylimidazo[1,5-a]pyridin-2-

yhiethanone as the trifluoroacetic acid salt

OH

F
s N N Ho)lbr/
o Fy

4a)  1-(3,5-Ditert-butyl-4-hydroxyphenyi)-2-[(phenylpyridin-2-yimethyl)amino]-

ethanone as the trifluoroacetic acid salt
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4b) 1-(3,5-Di-tert-butyl-4-hydroxyphenyl)-2-(3-imino-1-phenylimidazo[1,5
15 a]pyridin-2-yl)ethanone as the trifluoroacetic acid salt
1-(3,5-Di-tert-butyl-4-hydroxyphenyl)&-[(phenylpyridin-2-ylmethyl)amino]et
hanone- trifluoroacetic acid salt (12 mg) was reacted in toluene
analogously to Example 1 b). 3 mg of the desired compound were
obtained. LCMS-Rt: 1.50 min [M+H+]: 456.2 Example 5 1-(3,
5-Di-tert- = enyd)-2-(3-imino-8-methylimidazo[1,5-a]pyrid
in-2- yI)ethan%];'js th |tr/iﬂuoroacet|c acid salt or hydrobromide 0 HBr OH
|

HO' F NH kO \ + N'kN 25 5a)
8-Methylimidaze(1,5-a]pyridin-3-ylamine as the trifluoroacetic acid salt 38

Pher{\lssoéw}/ ﬂ‘;{ﬁm 8?@ Sg}g aagjal?gg% I’OIT]Ié?Q?gEé &V?hsa little water,

rendeiiesohneallimesitn t@aﬁ@mmas@lddeumﬂm@nwmmman@tmemrmextracted
thred BHedNGH Sﬁ‘r?)lt% yuas Mieted, db\ﬁ'é@ B Pa§< re%g?ég%érgoqﬁ%i over

was discarded. The precipitate and the stic ue were puri
magmnssivassidiatepréieiedivn ¢ poten@inddddtcogainthg fractiomsawesee

obtaﬁ%’@b@pﬁﬂgr%@n{?%@ed%ﬁggg & ‘?‘P@-’ F6drgS. E'J?SIMB (fé%egn tert-

desired compound were isolated as the tri uoroacetlc aci
butyledesyaiiex(raieny!)etginaresBP mg, dissolved in 2 ml THF) was added dropw&se

with & (“%%Dﬂﬁf‘ért by QVIQFPWPQGFWHeZnQ%(fH?@?vgsr%ﬂmMgH‘%@agtgﬂdsovemught

in-2-yl)ethanone as the hydrobromide or

and tma &am&&wt&ﬁ-mﬁm@wéﬁgrﬁg -pEimiroraothethiuansasg cerafpyirated
and ﬂﬁ]ﬂﬁ%dy@ﬁm@ﬂﬂQ%@Er@ﬁa‘i’é@%%%ﬁ?%ﬁ& IPhe product-containin

-Methylimidazo[1,5-a]pyridin-3-ylamine (30 mg-as the trifluoroacetic aci
fractiggp) weye combined, freed from the acetonitrile and freeze-dried. 12 mg of the

desired compound were isolated. LCMS-R1: 1.40 min IM+H']: 431.3

4b}  1-(3,5-Di-tert-butyl-4-hydroxyphenyl)-2-(3-imino-1-phenylimidazo[1,5-

alpyridin-2-yl)ethanone as the trifluoroacetic acid salt

1-(3,5-Di-tert-butyl-4-hydroxyphenyh)-2-[(phenylpyridin-2-yimethylaminojethanone-
trifiuoroacetic acid salt (12 mg) was reacted in toluene analogousiy to Example 1b).
3 mg of the desired compound were obtained.

LCMS-Rt: 1.50 min IM+H]: 456.2

Example 5
1-(3,5-Di-tert-butyl-4-hydroxypheny!}-2-( 3-imino-8-methylimidazo[1,5-alpyridin-2-

yl)ethanone as the triflucroacetic acid salt or hydrobromide

I

Ho%( o Q)j “K&{

5a) 8—Methy|tmsdazo[1 ,5-a]pyridin-3-ylamine as the trifluoroacetic acid salt
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dissolved in abs. THE (5 ml), treated with Hunig's base (19 pl) and
2-bromo-1-(3,5- di-tent-butyl-4-hydroxyphenyl)ethanone (38 mg, dissolved
in 1.5 ml abs. THF) was slowly addetf dropwise. After stirring at RT for 2
hours, the mixture was allowed to 20 stand overnight and then warmed to
60C to complete the re ﬂion and a little bromide (4 mg) was again
added. The precipitate formed was filtered off with suction and dried. 8.5
mg of the title ¢ m wereghtained as the hydrobromide. LCMS-Rt:
1.30 min [M+H. 2225 For the obtainment of the trifluoroacetic acid
salt, the mother liguor was concentrated and purified by means of
preparative HPLC. The product-containing fractions were combined

2- AR H -t SHIHA & A RGP tiAs 188aNE SiRPaegtEgNe (15 ml) and

cyan6gBIBHNE v e s taned s ihediileoraasrlicrgid 83 /hdde dritinds20with
min [M+H']: 394.2 30 Example 6a an

- dep3g

St (RS RAI B ErOR e RS I RA RS M isUrSRR A NaARster

o bbromne (6 Lt G Ort LOE ML O EE LT N NN D O F
robromide [ 1 + - .

mean 1 BIEPRIGLY s Hroor R A B0 RIS R EORBD P froed

from Wreacefo e Bilneasmethipyridios2yyreetindarsinyssaghioride 6a9

solal b AR R A6 Stihen | LOMGREOBEMin  [M+H

148.1

5b)  1-(3,5-Di-tert-butyl-4-hydroxyphenyl)-2-(3-imino-8-methylimidazo[1,5-
alpyridin-2-yhethanone as the hydrobromide or
1-(3,5-di-tert-butyl-4-hydroxyphenyl)-2-(3-imino-8-methylimidazeo[1,5-a}pyridin-2-

ylethanone as the trifluoroacetic acid salt

8-Methylimidazo[1,5-a]pyridin-3-ylamine (30 mg as the trifluoroacetic acid salt) was
dissolved in abs. THF (5 ml), treated with Hinig's base (19 pl) and 2-bromo-1-(3,5-
di-tert-butyi-4-hydroxyphenyliethanone (38 mg, dissclved in 1.5 mi abs. THF) was
slowly added dropwise. After stirring at RT for 2 hours, the mixture was allowed to
stand overnight and then warmed to 60°C to complete the reaction and a little
bromide (4 mg) was again added. The precipitate formed was filtered off with suction
and dried. 8.5 mg of the title compound were obtained as the hydrobromide.
LCMS-Rt; 1.30 min [M+H"]: 394.2

For the obtainment of the trifiluoroacetic acid salt, the mother liquor was concentrated
and purified by means of preparative HPLC. The product-containing fractions were
combined, freed from the acetonitrile and freeze-dried. 23 mg of the desired
compound were obtained as the trifluoroacetic acid salt.

LCMS-Rt: 1.30 min IM+H]: 304.2

Example 6a and 6b
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extracted three times with ethyl acetate. The combined ethyl acetate
phases were dried over magnesium sulfate, filtered and concentrated.
300 mg of the free base 10 were obtithed. This was dissolved in abs.
toluene (15 ml) and cyanogen bromide (191 mg, dissolved in 5 ml
toluene) was slowly added drgopwise. After 24 hours, the precipitate
103, Ao Wnﬁwﬁww%emkﬁ%ﬂ%ﬁéﬂ%&rﬁmﬁreaﬁswgawéaw'5~
alpyrifierarativeEiHe . abh e @redusheardan ingdrasiops e neyeporhinadidress)

from the acetonitrile and freeze-dried. 168 mg of the desired compound

2 [M+H']: 202.1 6b)
Ho)k;g(é,s-m srt-buty,
Fb-a [\E' 'N- I 0¢
hyd¢obromjde Z-Trifluoromethylingid ’5-a]pytidin-3-ylamine (25 mg)

cted according to 20 Exarpfle 5b). 11.6 mg of the hydrobromide

L after chromatography, 9 mg of the trifluoroacetic acid derivative were
obtained. TFA salt: LCMS-Rt: 1.38 min [M+H+]: 448.2 HBr salt: LCMS-Rt:

6a) 1.38nflaghditdihdit8ida2s] EBaalpleidiiMetddihe-(3,

5-di-tegt-putyl-4-hydroxyphenyl)-2-oxoethyl]-3-imino-2,3-

dihydrdimidazo[1,5-a]pyridine-6-carboxylate as the trifluoroacetic acid salt

JJHO/N-\OH O TFA 7a) 6-Aminomethylnicotinic acid

fluoroacetate 0 TFA HO - N NH2 6-Cyanonicotinic acid as the

£ trifluoroacetate (1 g) was dissolved in methanol 5 (300 ml), treated with

-(4- ' Q) r ted | 0
- T b A B SR ST RS TR e hivee
in wafiitertrdathd veSidseiwrated sshedwithchiogetesAnEhatmbmixioresantittien
extracted three times with ethyt acetate. The combined ethyl acetate phases were

dried over magnesium sulfate, filtered and concentrated. 300 mg of the free base
were obtained. This was dissolved in abs. toluene (15 ml) and cyanogen bromide
{191 mg, dissolved in 5 ml toluene) was slowly added dropwise. After 24 hours, the
precipitate formed was filtered off with suction, dried and purified by means of
preparative HPLC. The product-containing fractions were combined, freed from the
acetonitrile and freeze-dried. 168 mg of the desired compound were obtained as the
trifluoroacetic acid salt. LCMS-Rt: 0.76 min [M+H™T: 202.1

g6b)  1-(3,5-Di-tert-butyl-4-hydroxyphenyl)-2-(3-imino-7-trifluoromethylimidazo[1,5-
alpyridin-2-yhethanone as the trifluoroacetic acid salt and hydrobromide

7-Trifluoromethylimidazo[1,5-a]pyridin-3-ylamine (25 mg) was reacted according {o
Example 5b). 11.6 mg of the hydrobromide and, after chromatography, 9 mg of the

trifluoroacetic acid derivative were obtained.

TFA salt: LCMS-Rt: 1.38 min ' [M+H"]; 448.2
HBr salt: LCMS-Rt: 1.38 min [M+H"]: 448.2
Example 7

Methyl 2-{2-(3,5-di-tert-butyl-4-hydroxyphenyi)-2-oxoethyl}-3-imino-2,3-

dihydroimidazo[1,5-a]pyridine-6-carboxylate as the triflucroacetic acid salt
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filtrate was concentrated. The residue was taken up with ACN/water and
freeze- dried. 500 mg of product were obtained, which were sufficiently
clean for use in the 10 next stage. LEMS-Rt: 0.14 min [M+H+]: 153.1 7b)
Methyl 6-aminomethylnicotinate as the trifluoroacetic acid salt 0 TFA O -
N | NH2 6-Aminomethylni80tinic acid trifluoroacetate (500 mg) was
dissolved in methanol 15]j(45 ml). Nfter addition of concentrated sulfuric
acid (10 drops), the solmmxed for 22-h. After cooling, the
solvent was stripped off'and Idug,.w ' s@lved in water and
purified by means of preparative HPL@. The-g(oduct- containing fractions
were combined, freed fromTtife ACN and freezg=dried. 395 mg of the

desired compound were obtained as the trifluoroacetic acid salt. 20
7a) LGMSeRio QA ymicfniel akid 67l ) detinyd

3-aminoimidazo[1,5-a]pyridine-6xcarboxylate 0 JNH2 0 NA\N Methyl

6-aminomethylnicotinate trifluordacetate {890 mg) was dissolved in

toluene 25 (35 ml) and treaté@%%@é@ase (230 pl). Cyanogen

bromide (0.35 mlof a5 M solution itrile) was then slowly added

dropwise. After. stirri t.RT for 3 h, 41, the solvent was stripped pff and
0Oy PR LA AR VT e e S M ethare
(300 nylilr bgenednyihdRaselutich (0. e artecdthngd timesatath iethyd lamietate.

The combi arganic phas ere drjed over sodium sulfate, filtered and
e e e e R
mixtuFbevarotiletds cndaiosityfractio newiese eathbined{dréedtfranotiheixture and the
.. _.acetonitrile and freeze:dried. The residue was th n up with a little
o G RE (eNea Al G Bt e FRr oo e gt an Sz
driedexiC ted) thir eectilneisveith ethylreshtateichhee cosiffi@dndigaliarpfasess in the

re dried over, j sulfate, filte i centrated. 110 mg of the

next \é\{e%%d compou'%@v%%ﬁ%tiﬁ@d? L%g’é&g%r%g min 10 [M+H+]:192.1

7d) Methyl2-[2-(3,5-di-tert-butyl-4-hydroxyphenyl)-2-oxoethyl]-3-imino-2,3-
7b)  Methyl 6-aminomethylnicotinate as the trifluoroacetic acid salt

0

TFA
o7 YN
NG )

B-Aminomethylnicotinic acid trifluoroacetate (500 mg) was dissolved in methanoi

(45 ml). After addition of concentrated sulfuric acid (10 drops), the solution was
refluxed for 24 h. After cooling, the solvent was stripped off and the residue was
dissolved in water and purified by means of preparative HPLC. The product-
containing fractions were combined, freed from the ACN and freeze-dried. 385 mg
of the desired compound were obtained as the trifluoroacetic acid salt.

LCMS-Rt: 0.27 min [M+H"]: 167.1

7¢c)  Methyl 3-aminoimidazol1,5-alpyridine-6-carboxylate

Q NH,
0" N/{\
N

Methyl 6-aminomethylnicotinate trifluoroacetate (390 mg) was dissoived in toluene
(35 ml) and freated with Hiinig's base (230 pl). Cyanogen bromide (0.35 mlof a 5§ M

solution in acetonitrile) was then slowly added dropwise. After stirring at RT for 3 h,
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dihydroimidazo[1,5-a]pyridine-6-carboxylate as the trifluoroacetic acid salt
Methyl 3-aminoimidazo[1,5-a]pyridine-6-carboxylate (26 mg) was
dissolved in abs. 15 DMF (2.5 ml) afd
2-bromo-I-(3,5-di-tert-butyl-4-hydroxyphenyl)etha none (45 mg, dissolved
in 1.5 ml of abs. DMF) was slowly added dropwise. After stirring for 5

the spigat wrsreliitetraikang Wesratisivedesstakerovernighiaterhed saturated

sodidHRGErOFRMIARId 0% FiRRMVELIR A2 (b QTRRS BIMED WA 80 dBtate.

complete the reaction. After stirring for a further 2 h, the solvent was
The cHHPIEGOR SN IhETBsRRIVSE WEeharMBEE HieaHERE pHEpERdtR/Rd

concERkted e peuEEANRINNEHERCHO RS MRS o FRPBIRSH a9 FFOMT ey roduct-

acetonitrile and freeze-dried. 50 mg of the desired compound were

contgjpiathEadiviewsnasoabiirdadigadiianciis saetontigia (o rcgesiisd. The

residée FRRe 8MethYh with a little water, treated with saturated sodium
2-[2-(3-tert-butyl-4-methoxy-5-morpholin-4-ylphenyl)-2-oxoethyl]-3-imino-2
hydrogearaidRnaie SRpionapgrRiHaBeshib®s firessiie aiRvicreatate hoR

Comtﬁ%{ﬁ\'&g@@c b‘Hﬂs@é’%vQ’QdW@é*Uber sodium sulfate, filtered and concentrated.

3-aminoimidazo[1,5-a]pyridine-6-carboxylate (20 mg?\ﬂwas dissolved in

110 @gs(_)f;i;@qj\ﬁﬁh@dnqgrgﬁ@und were obtained. LCMS-Rt: 0.67 min

[M+t.ajbmql-(3-tert-buty|-4-methoxy-5-morphoIin-4-y|pheny|)ethanone (45
mg, dissolved in 1 ml abs. DMF; prepared according to WO 2004/
078721) was 42 slowly added dropwise. After stirring at RT for 4 h, the

7d) MieevasAadsdgenaly- WainethiHYeHen NS ke th§-Rsien2, 3-

_mixture was allowed to stand over the weekend and then the solvent was
dihydseippdazst imzpiryH dasatrrarbre vedrias adriftnfraosyiaradsal
MethRienarathsrhiBheo! T e NRMdrientaim pAIEReions Wwey o/.aCarmkinadt in abs.

reed from the acetonitrile and freeze-dried. 40 mg of the desired
DMF dgnipBlihanete ebithéd his-fidernbhoatted sy bmnyleathsiiong ¢p mg,
dissdN8d M8 1248 2 E>emplesd Qlowly added dropwise. After stirring for
1-(3-tert-But ,I-4-m,ethoxy-5-morpho|in-4-y|pheny|)-27(3-iminoimidazo[%,5-a
5 hmeﬁ-@%ﬂf@m%%Hg%gvﬁ?e%mws%téw&manqhm@d then further

bromide (10 mg, dissolved in 0.5 mi of abs. DMF) was added to complete the
reaction. After stirring for a further 2 h, the solvent was stripped off and the residue
was purified by means of preparative HPLC. The product-containing fractions were
combined, freed from the acetonitrile and freeze-dried. 50 mg of the desired
compound were obtained as the trifluoroacetic acid salt.

LCMS-Rt: 1.30 min IM+H"]: 438.3

Example 8
Methyl 2-[2-(3-tert-butyl-4-methoxy-5-morpholin-4-yiphenyl)-2-oxoethyl}-3-imino-2,3-
dihydroimidazo[1,5-alpyridine-6-carboxylate as the trifluoroacetic acid salt

NH

o)
3\{;{\/“‘ ) TFA
o) /S0 N
Methyl 3-amincimidazo[1,5-alpyridine-6-carboxylate {20 mg) was dissolved in abs.

DMF (1 ml) and 2-bromo-1-(3-tert-butyl-4-methoxy-5-morpholin-4-ylphenyl)ethanone
(45 mg, dissolved in 1 ml abs. DMF; prepared according to WO 2004/ 078721) was
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CN/, TFA 0 O Imidazo[1,5-a]pyridin-3-ylamine as the trifluoroacetic acid

salt (16 mg, Example 1c) was dissolved in abs. DMF (1 ml), treated with

Hunig's base (31 WI), and 2-bromo-#45

(3-tert-butyl-4-methoxy-5-morphoiin-4-yiphenyl)ethanone (45 mg,

dissolved in I ml of abs. DMF; prepared according to WO 2004/ 078721)
slowlwasldisiviyenided. dddipwisringtet Silrfiprgdan RiMefon R thy eheasnistitéiormtly
warnfilpyeadastapg %%Ihg.h‘rﬁ‘g‘}égfgo‘#ﬂw&m}‘s%3@3!&%@8% QFEHB{’%O@J\he

vacuum. The residue was purified by means of preparative HPLC. The
weeksiod gachwmaitiiagoxend new st eeaiifdd, drbigh vesuie. 20hgdseiningievas
g -dri t i ohtal
P Rl 2 LM e 1 25 e g e actorts e
combiingtdreBafypm insiasai@ivies shvlifreeyiphisied) 208 irih the-aesthgtimid
oo i B B P e e e s e
(/~"Nj~_'N N N~ TFA 43 8-Methylimidazo|[1,5-a]pyridin-3-ylamine as the
LCMgiRiorbadatitracid saltlidonly 4&8ka@mple 5a) was dissolved in abs. DMF
(2 ml), treated with Hunig's base (19 pl) and
2-bromo-1-(3-tert-butyl-4-methoxy-5-morpholin-4-ylphenyl)ethanone (43
Examde Yissolved in 1 ml of abs. DMF; prepared according to WO 2004/

- - ™ mil= —y = - _I e ..J. ] ' ( i i - -
O o oMLy s i It T rdaeh K s -2
yhetharaee 34 e ifhainaorts @rdedto stand overnight and then the

solvent was stripped off in_a high vacuum. The residue was purified by

means of preparative HPLC~The product-containing fractions were

combined, freed from the itrile and freeze-dried. 26 mg of the

desired 1Qcomp /
LCMS-RtA L. in [M+H": 437. T"Example 11
1-(3-Dimethylamino-5-pentafl ulfanylphenyl)-2-(3-iminoimidazo[1,5-a]

_pyridin-2- 15 ylethanone as the trifluoroacetic acid salt H F F
Imidazo[1,5-alpyridin-3-ylamine as the triflucroacetic acid salt (16 mg, Example 1c)

was dissolved in abs. DMF (1 mi), treated with Hinig’s base (31 pl), and 2-bromo-1-
(3-tert-butyl-4-methoxy-5-morpholin-4-yiphenylethanone (45 mg, dissolved in 1 ml of
abs. DMF; prepared according to WO 2004/ 078721) was slowly added dropwise.
After stirring at RT for 2 h, the mixture was allowed to stand overnight and then the
solvent was stripped off in a high vacuum. The residue was purified by means of
preparative HPLC. The product-containing fractions were combined, freed from the
acetonitrile and freeze-dried. 12 mg of the desired compound were obtained as the
trifluoroacetic acid salt. LCMS-Rt: 1.28 min [M+H"]: 423.3

Example 10
1-(3-tert-Butyl-4-methoxy-5-morpholin-4-ylphenyl)-2-(3-imino-8-methylimidazo[1,5-

a]pyridin-2-yl)ethanone as the trifluoroacetic acid salt

NH

A o
N

74 N N TFA
SRS '
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F-S~ F F N- TFA 11a) 3-Amino-5-pentafluorosulfanylbenzoic acid F F F
S,-F HOF O NH2 3-Pentafluorosulfanylbenzoic acid (3.0 g) was
dissolved in fuming nitric acid (20 m#320 and stirred at RT with exclusion
of moisture. Concentrated sulfuric acid (1.5 ml) was then added and the
mixture was stirred at 75C. After stirring at 75C for 6 h, it was allowed to

8-Medhuiqisiraolibratidinesey aunoaadie i uanprestisceed sat B mg,
ExanipiWs) Was kesaisdad 958" BNIFAfeh &liewiigd asiand AxeEniell 1Wasg) and

added fo ice water and stirred for 2 h. The commenc:lnglcrystalllzatlon

2-brofes EdRiteby b vBriimorbnernbeladr vinhe proaRianeneadthary.

dissdfeasd afwith sustionmnc iiagdeth 2RIGRiIMBAUMO220891078721) was slowly
3- pentafluorosulfamél -5-nitrobenzoic acid were obtained. It was possible

addef) JioRrise rdifiesrs3dnty thsh Qmﬁﬁﬁérm@d&%ﬂéﬁb&fr@éﬁ:b%ﬂs fifded to
comﬁtm@&wtmmmlme@m Ay HEoMIRRAMeihdenschiBiide] to

hases over magneS|um sulfate and concentratlng the solvent.

stanGgREyeRANIHED thg SRV v Blinr Aceathinon (TEMmIPGRRy TheKEsidue

was @@iﬁ@(m&?ﬁéﬁ ROGTPEMeratRddrPOd the mikRIsIwaRBYSFRpRRBIRMS were
er a 5 hydrogen atmosphere (hydrogen balloon). After 2 h, the catalyst

Com%%dmf@se BRAReResiRaHTIR AN (RRARANIRY WaIMBR e EsRIethe

com;fﬂ)hﬁ@w@% consRiMpiRGROETlindRADiIghyazum. 2.3 g of crude
hlc;h was reacted directly in the next stage.

uct were obtained, w
LCM%C?MS TRE MY min (MM bekeé-10 11b)
3-Dimethylamino-5-pentafluorosulfanylbenzoic acid F, FF-StF HOF O
Example 11
1-(3-Dimethylamino-5-pentaflucrosulfanylphenyl)-2-(3-imincimidazo[1,5-a]pyridin-2-

yhethanone as the triflucroacetic acid salt

JZEH FoF
F“S F
= N N -
. ey
G
N_
TFA /!

11a) 3-Amino-5-pentaflucrosulfanylbenzoic acid

F\ F
F—8—F
HO F
Q
NH,

3-Pentafluorosulfanylbenzoic acid (3.0 g) was dissolved in fuming nitric acid (20 ml)
and stirred at RT with exclusion of moisture. Concentrated sulfuric acid (1.5 ml) was
then added and the mixture was stirred at 75°C. After stirring at 75°C for 6 h, it was
allowed to stand overnight, then further sulfuric acid (1.5 ml) was added and the
mixture was heated at 75°C for 8 h. After allowing to stand overnight, it was added to
ice water and stirred for 2 h. The commencing crystallization was completed
overnight in a refrigerator. The precipitate was then filtered off with suction and dried
in a high vacuum. 2.7 g of 3-pentafluorosulfanyl-5-nitrobenzoic acid were obtained.

ft was possible to obtain a further 530 mg from the mother liquor after extracting



10

15

20

25

N- 3-Amino-5-pentafluorosulfanylbenzoic acid (800 mg), formic acid (12
ml) and 37% strength formalin solution (8 ml) were in each case added to
two microwave vessels. Both vessefshwere then heated at 110C for 30
min. After cooling, the solutions were 15 combined and added to ice
water. After extraction three times with ethyl acetate, the combined

threegigascihdaet wiaredrRiansin AniedbamesulTined metby el chioride phases
over RAAGRELIaRGukA8 9 %Egﬁt?éwg%@ds%f)btamed which were

reacted directly in the next stage. LCMS-Rt: 1.48 min [M+H']: 292.0 20
Subseggently, the 2.7 g were dissoived in methanol (70 ml), Raney nickel

(a ppr%)l:ﬂ%@ I@(ﬁ@”ﬁ?ggwrﬁ‘étg%)écﬁ\'a@@w -RiRg Nl osifanyibarzamidser &

5ci 3-Dimethylamino-5-pentafluorosulfanylbenzoic acid (1.0 g f)f d
an

hydr%@@ @%@%@ﬁr@ Msﬂsﬁ@ srRibpRR) (B6ieRIS ThibARINEHE?S mewéso
the flﬁ@ﬂ?&?ﬂﬁ@ SaEneEaRd ARG RAMMEENRS SHHediBLRRTIAE 2dnddhtrated and

complete the reaction, it was subsequently heated at reflux for 3 h. After

d”eddacﬁlﬁ@@h‘@@é%nt%@ﬁﬁﬁﬁ&?&f oghgtive resbtRinGRME Ve rgacted
directathynestlengde (50 mi), tiegiad wethNy©-dimethylhydipxytaming o

hydrochloride and Hi pig's base (1 ml) was added. After stirring for one
hour, the 45 solvent was stripped off, and the residue was taken up with

11b) etB%ﬁﬁ@%ﬁWa%‘ﬂﬂo\l\@%@@a@d%§%ﬁﬁ%ﬁéoﬂ‘§&ﬁgan'C phase was
dried with magnesium sulfate, filtered and concentrated. 980 mg of the

titte compound were ob,;é\g'l_éﬁ which were reacted directly in the next
stage. 5 LCMS-R$: 1.53 rhin [M+H+]: 335.0 11d)

1-(3-Dimethylamine-53 tafluorosulfanylphenyl)ethanone F F F-S-F F
O N- 0
3-Dimethylamino-N-methdXy-N-methyl-5-pentafluorosulfanylbenzamide

(980 mg)
3-Amino-5-pentafluorosulfanylbenzoic acid (800 mg), formic acid (12 mi) and 37%

strength formalin solution (8 ml) were in each case added to two microwave vessels.
Both vessels were then heated at 110°C for 30 min. After cooling, the solutions were
combined and added to ice water. After extraction three times with ethyl acetate, the
combined organic phases were dried with magnesium sulfate, filtered and
concentrated. 1.76 g of the title compound were obtained, which were reacted
directly in the next stage.

LCMS-Rt: 1.48 min [M+H™]: 292.0

11¢)  3-Dimethylamino-N-methoxy-N-methyl-5-pentafluorosuifanyibenzamide

\ FLF
o F-s-F
N F
o
N_
/

3-Dimethylamino-5-pentafluorosulfanyibenzoic acid (1.0 g} was dissolved in
methylene chloride (60 mt). Thionyl chloride (5 mi) was added with stirring and the
mixiure was stirred at RT for 2 h. To complete the reaction, it was subsequently
heated at reflux for 3 h. After cooling, the solvent was stripped off, and the residue
was dissolved in methylene chloride (50 ml), treated with N,O-dimethyihydroxylamine
hydrochioride and Hinig's base (1 ml) was added. After stirring for one hour, the
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was dissolved in abs. THE (50 ml) and methylmagnesium bromide
solution (2.1 ml; 10 3 M solution in diethyl ether) was added dropwise at
0C with stirring. After addition was cépleted, the ice bath was removed
and the mixture was stirred at RT for 1 h. To complete the reaction, more
methylmagnesium bromide solution (0.3 ml) was added and the mixture

soivanagvgﬁrﬁédﬁmmmthed e WW@@mm@wiﬁ@tMr@@&m,aﬁ@
wasH&é‘@'ﬂﬁﬁWd@éﬂéWﬂ?@tﬁrgﬁ@& ﬁh%@@%&%&éé‘i}ﬁtw% ANGmifate,

After a on of water and e cetate, it was extracted a further two

filtergigneadgoncaniipéedta?8 Oamg wicle tittreeorganic paediRtrecddnédch were
reacf@g@_ﬂ?&mﬁi% ﬂg;‘@t&aéiggred and concentrated. The residue was

purified by means of chromatography on  silica gel (n-heptane/ethyl
LCM&cBaté 390mto 50/50M*30 hikddthe product-containing fractions were

110) COMPINGHnthe, BANRRL KBS FETRO¥RTLARd ADR FRSigyeM@s died in a 20
high vacuum. 650 mg of the title compound were obtained. LCMS-Rt: 1.69

minM+H+]: 290.0 11e) [3-( 1,1

-Di etﬁoxyethyl)-S-pentafluorosuIfanylphenyljdimethylamine F' FF-S-F
%@ O\ N- 1-(3-Dimethylamino-5-pentafluorosulfanylphenyl)ethanone
0 mg) was dissolved 25 in methanol (50 ml) and treated with stirring

With}‘fﬁ‘methyl orthoformate (715 mg) and DL-10-camphorsulfonic acid (10

mg). After stirring for 3 h, more orthoformate (200 mg) was added, and the
3-Dinmaxnyle miae-Sirmest fox - N-anetiiyeS -aiisvaiior esatfanglranighnide €980 mg)

£] t j iad.i i .

was R R T E0SE P heiphen R AR Eaop 2.1 mi
3 M shiebivy i thietmed atberg evad -NMRd(dotovige, DIASOwIS) $ppinp . 7Ade(eddition

was Hr 840 e S BAR AL OB EI AT ol BT for 11
-(2-Bromo-1,1-dimethoxyethyl)-5-pentafluorosultanylphenyljdimethylami
To compeid the reaction, more methylmagnesium bromide solution (0.3 ml) was

addé@'&%@?%‘ﬂiﬂzt&?‘éiWS@%@@YQE%‘P&%%?%Hﬁ’%@“@’ﬁ&%"d&’ Bnsivianing
refrigerator, the reaction mixture was treated with 1 N hydrochloric acid with cooling.
After addition of water and ethyl acetate, it was extracted a further two times with
ethyl acetate, and the combined organic phases were dried with magnesium sulfate,
filtered and concentrated. The residue was purified by means of chromatography on
silica gel (n-heptane/ethyl acetate 100/0 1o 50/50 in 30 min). The product-containing
fractions were combined, the solvent was removed and the residue was dried in a
high vacuum. 650 mg of the title compound were obtained.
LCMS-Rt: 1.69 min [M+H"]: 290.0
11e) [3-(1,1-Dimethoxyethyl)-5-pentaflucrosulfanylphenylldimethylamine

F.F

F-s-F
F

—0 O
N_
/

1-(3-Dimethylamino-5-pentafluorosulfanylphenyl)ethanone (650 mg) was dissolved
in methanol (50 ml) and treated with stirring with trimethyl orthoformate (715 mg) and
DL-10-camphorsuifonic acid (10 mg). After stirring for 3 h, more orthoformate

(200 mg) was added, and the mixture was stirred for 2 h and then allowed to stand

overnight. The solvent was then stripped off and the residue was dried in a high



10

15

20

25

F2s-FF\S FF BrFBr F-OO\OOH | N-NH
[3-(1,1-Dimethoxyethyl)-5-pentafluorosulfanylphenyl]dimethylamine (730
mg) was 10 dissolved in a mixture offfethanol (15 ml) and THE (15 ml).
Phenyltrimethyl tribromide (818 mg) was added to this with stirring. After
3 h, more phenyltrimethyl tribromide (205 mg) was added to complete the
vacURERctibr g A HGUPERES WRiSHORIEBIRE fov DIah WRER ERaktfRdirectly in the
next a¥raight, sodium thiosulfate solution, water and ethyl acetate were
; added. The aqueous phase was extracted a further three times with 15
HNMW%@%M@?TPN@&P%MW&M&Q WerdldRetP it h&ghe Silim stitaiéS H):
2.98 fikanedand (gagpentrated. The residue was purified by means of
chromatography on silica gel (n- heptane/ethyl acetate 100/0 to 50/50 in
30 min). The product-containing fractions were combined, the solvent
11f) Was-(eompueshand idmeaptsieman-grisdradughs Wasuishe?O HAmMBE Wa mine
the dimethylamino compound and 144 mg of the monomethylamino .
and |GBlRERPR e OB B BBty RS IR GURHFEY PRRIR TSOAAmine
DMSO-d6) [ppm]: 7141 H); 7.00 (1 H); 6.95 €L d); 3.85 (2 H); 3.14 (6
H); 2.99 (6 H) 25 Mogomethylamine derivativé:‘ﬁi[—ﬁ\lMR (500 MHz,
DMSO-d6éy f(l H); 6.91 (FH)} 6.84(1H); 6.34 (1H); 3.80 (2 H);
3146 1), 2.5 11g) —do
2-Bromo-1-( -cﬁﬁ’leth lamino-5-pentaf|uoro§uIfa:mylphenyl)ethanone 47 F\
FF-S-F BrF O\/N- /

A e TS BT e
disscdutfdrlo aciix{ars afiywedseacdctordparse With €toimig). AtenstirmgtayRT
tribrof i@ehféji]g H?@Stwgs added to this with stirring. After 3 h, more phenyltrimethyl

tribromide (205 mg) was added to complete the reaction and the mixture was stirred

at 60°C for 2 h. After standing overnight, sodium thiosulfate solution, water and ethyl
acelate were added. The aqueous phase was extracted a further three times with
ethyl acetate. The combined exiracts were dried with maghesium sulfate, filtered and
concentrated, The residue was purified by means of chromatography on silica gel (n-
heptane/ethyl acetate 100/0 to 50/50 in 30 min). The product-containing fractions
were combined, the solvent was removed and the residue was dried in a high
vacuum.

490 mg of the dimethylamino compound and 144 mg of the monomethylamino
compound were obtained.

Dimethylamine derivative:

"H-NMR (500 MHz, DMSO-dg) [ppm]: 7.14 (1 H); 7.00 (1 H); 6.95 (1H); 3.85 (2 H);
3.14 (6 H); 299 (6 H)

Monomethylamine derivative:

H-NMR (500 MHz, DMSO-ds) [ppm]: 7.02 {1 H); 6.91 (1 H); 6.84 (1H); 6.34 (1H);
3.80 (2 H); 314 (B H); 2.71 (3 H)

11g) 2-Bromo-1-(3-dimethylamino-5-pentafluorosulfanylphenyl)ethanone



5 was diluted with water (20 ml) and extracted three times with ethyl
acetate. The combined organic phases were washed twice with saturated
sodium hydrogencarbonate solution‘?_éried over magnesium sulfate,
filtered and concentrated. The residue was dissolved in acetonitrile/water,
frozen and freeze- c;ried overnight. 170 mg of the desired compound were
obtained. 10 LCM$-Rt*:1.80 min [M+H']: 367.9; 369.9 11h)
1-(3-Dimethylamipa{Hpentafluorosulfanylphenyl)-2-(3-iminoimidazo[1,5-
ethanone as the trifluoroacetic acid salt

Imidazo[1,5-a]pyridi \-3-ylamine as the trifluoroacetic acid salt (20 mg,

Example 1 c) 15 WasNdissoIved in abs. THE (5 ml) and

2-bromo-1-(3-dimethylamino-5- pentafluorosuIfanylphenégethanone (29
[3-(2{Rgyrard! HuR g hasyg i P werd albermas iraw SRy Rty asTHhd
(230 AMgNinsste spadIeRightevater wasAddedard thenmixdd e wasic acid

extracted three times with ethyl acetate. The combined_organic phases

(2.3 qidwaRiad R ARRYRRIVID SaRltRI fiftdiedstinneoRbBritiafed NrHe mixture

was dagtademipsyiiauniiesibymeans et oreprsativesPhith E18/ acetate. The
product-containing fractions were combined, freed from the acetonitrile

combiRech RISANIG RIS WS S trRSHESRICL HBRAHTAIS TtMIRLd as the

hydrdtinernaeriitasid sRlh, lAMPIREr g RuRi UM Wdirhitd 2i8réa Bxample 12
2-[12-Q8-tert-Butyl-4-methyl-3,4-d|hydrp-ZH-bean[l 4]oxazin-6-yl)-2-oxoeth

conctraleth LR GHfibe Y a M SRV, BEE R MTRERE-ERASO R dtgg Ze-

driedraetivigmide g rifedrithiomanelic ansheah 48varerbptiifdd FONF A0/

12a) 4-Chloro-6,N-dimethylnicotinamide O N ClI
LCMﬁrﬁg}d‘ro@@/-@%ethy|nichrhﬁ L8 (g PR&8 dissolved in abs. DCM (30 ml)
and

11h)  1-(3-Dimethylamino-5-pentafluorosulfanylphenyl)-2-(3-iminoimidazo[1,5-
alpyridin-2-yhethanone as the triffluoroacstic acid salt
Imidazo[1,5-a]pyridin-3-ylamine as the trifluoroacetic acid salt (20 mg, Example 1c)
was dissolved in abs. THF (5 mi} and 2-bromo-1-(3-dimethylamino-5-
pentafiucrosulfanylphenyl)ethanone (29 mg) and Hiinig's base (14 ul} were added.
After stirring at RT for 6 h and allowing to stand overnight, water was added and the
mixture was extracted three {imes with ethyl acetate. The combined organic phases
were dried over magnesium sulfate, filtered and concentrated. The residue was
purified by means of preparative HPLC. The product-containing fractions were
combined, freed from the acetonitrile and freeze-dried. 18 mg of the desired
compound were obtained as the trifluoroacetic acid salt. LCMS-Rt: 1.21 min
IM+H']: 421.0

Example 12
2-[2-(8-tert-Butyl-4-methyl-3,4-dihydro-2H-benzol1,4joxazin-6-yl)-2-oxoethyl]-7-
ethoxy-3-imino-2,3-dihydroimidazo[1,5-alpyridine-6-carboxylic acid methylamide as

the trifiluoroacetic acid salt
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5 treated with 10 drops of DMF. Oxalyl chloride (15 ml) was carefully
added dropwise to this mixture. After stirring for four hours and allowing
to stand overnight, the solvent was $ffipped off and for further drying the
mixture was attached to the high vacuum. The
4-chloro-6-methylnicotinoyl chloride obtained (8 g) was dissolved in abs.
DCM (160 ml). After coolln 10 0C, a 40%:s rength methanolic
methylamine 10 splution (6 mI) was added dropwise in the course of 15
min. After re al 'fhe co ure as adelitio y stirred at
RT for 2 h. Afterag ater} (15 m ,N' as extracted with DCM
(three times). The comblned organic phase/s were dried over sodium
12a) sulfate; diltered af @r}q&p@ﬁﬁeg@@% i44 g of the desired compound were
obtamed LCMS-Rt: 0.34 min [M+HT: 185.1 15 12b)
4-Ethoxy-6,N-dimeth Inlcotlnamlde OeN/(N
4-Chloro-6,N-dime tnamide (2.4 g) was dissolved with stirring in
abs. ethanol (40 ml) and treated with sodium ethoxide (1.8 g). After
stirring at RT for 4 ht'the 20 mixture was allowed to stand overnight. After

4-Hy BN QL IRIRICEIMAS AXH 25§32 § RS MBI Wb T ISCRAMIINe® and

org an|0{)hases were dried over sodium sulfate, filtered and concentrated.

treatedhwjtbr tRel el RRp SR IvHO BBRiAaI | wRRscRiIebIbpaared dropwise

to thibViilttrel Fork 2Stitasd foEIBOX SN dineeinydrrdmigaiiesnisie ddt Gide
N N4-Ethoxy-6,N-dim ethylnicotinamide (2.2 g) was dissolved in

SOEV%HM%%’?FHF(@%@ pffjeaAdoreusteeriAyBradhs M wRiahRiiBparseiR-BIe high

vacudfid 124 widhdos ﬁmhgmeﬂnwﬂaﬂ%pﬂi@b&m@a@ ef%s]b]w@d?%waa in
mixture was stirred for 4 h and allowed to 5 stand overnight. After addition

abs. B SPEnmin: SdtRtFPelRsoiRbe Gofftdre .%m%@f@xw&&f@@%?e@%m@mme

soiutWﬁW@B'ﬁﬂngé% AR EURRNLSLOFDBECBIRSE DIVEF SR e faMere SRAILINGS the
sulfate, filtered and concentrated, so that 979 m%of crude product were

cooliggtdheaifiee RS FHars asifEachal itdge DANFResiop Llivier
(150 ? IPERgHICieRRIA MG A BtioNgHMesaiaaBbiNed arghdinua i fg-an NN esses

mg of the 10 compound sought were obtained.
were drted over sodium sulfate, filtered and concentrated. 4.4 g of the desired

compound were obiained. LCMS-Rt: 0.34 min [M+H™: 185.1

12b)  4-Ethoxy-6,N-dimethylnicotinamide
O

/\O N

4-Chloro-6,N-dimethylnicotinamide (2.4 g} was dissolved with stirring in abs. ethanol
(40 mi) and treated with sodium ethoxide (1.8 g). After stirring at RT for 4 h, the
mixture was allowed to stand overnight. After addition of water, it was extracted 3
times with DCM. The combined organic phases were dried over sodium sulfate,
filtered and concentrated. 2.2 g of the desired compound were obtained.

LCMS-Rt: 0.32 min [M+H}: 195.1

12¢c) 4-Ethoxy-8,N-dimethyl-1-oxynicotinamide
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The agueous phase was freeze-dried overnight and the residue was
stirred with DCM. After filtration, it was brought to dryness. The residue
corresponded to a further 720 mg ofthe desired product. LCMS-Rt: 0.52
min [M+H']: 211.1 15 12d) 4-Ethoxy-6-hydroxymethyl-N-methyl nicotin
amide as the trifluor%acetic acid saltOTFA NNOH H 0O
4-Ethoxy-6,N-dimethyl-1 -oxynicotinamide (720 mg) was dissolved in abs.
DCM (45 ml) withsfirfing and treated with trifluoroacetic anhydride (4.8
ml). After stirring at_20/RT,the mixture was allowed to stand overnight
and subsequently 75% of the solvent was stripped off. The residue was

4-EthiseateNadtmsatytalestisadiite ¢hlRrideveslutiosoiaad adiimtedftonH1Svith), and
tassium carbgnate. After extracting with D i it dri
reat g GOSN ey G ey SR P U o T
stirrirpurifest byrmean s oOfer épabative thiP hiiliewssditted idaining fractiovsed o
ere 25 combined, freed from the acefonitri df -dried. 696 mg. of
st SR A RO bl ShEIRC L ARG 6158 R e T
extrade) dhlsthtryeS-wigthyhtandfamoyiheidirdyl ok tngamiethanesal o e 56d over
. ON \ 0,5=0 0O 4-Ethoxy-6-hydroxymethylsN-methylnicoti ide (696
so sulate TRrIBA RO Cal st e b A BOR LRt
obtaindith. Jatisraled cormmetogadpbeldtionsditd gejySiEd/id/ el gitdsoil) The
pqtassium carbonate. After extraction with DCM (three 5 times),
Prod R I B e e PTG oSBT L e e T of the
compmanugstrated. Wid® mbtafribe TFA-free compound were obtained. These

were dissplved in absolute CM (30 ml d treated sucgessively wit .
The QRSB HSR e T eTos EUACag AN L e Ry witn
DCMtrieftayl &ittrimeo(d, . #4vand) bAdterht to dryness. The residue corresponded fo a
further 720 mg of the desired product. LCMS-Rt: 0.52 min [M+H"]: 211.1

12d) 4-Ethoxy-6-hydroxymethyl-N-methyinicotinamide as the trifluoroacetic acid
salt
| TFA
N 2NN
/\O N OH

4-Ethoxy-6,N-dimethyl-1-oxynicotinamide (720 mg) was dissolved in abs. DCM

(45 ml) with stirring and treated with trifluoroacetic anhydride (4.8 ml). After stirring at
RT, the mixture was allowed to stand overnight and subsequently 75% of the solvent
was stripped off. The residue was treated with saturated sodium chloride solution
and adjusted to pH 9 with potassium carbonate. After extracting with DCM (three
times) it was dried over sodium suffate, filtered and concentrated. The crude product
was purified by means of preparative HPLC. The product-containing fractions were
combined, freed from the acetonitrile and freeze-dried. 696 mg of the desired
compound were obtained. LCMS-Rt: 0.25 min [M+H™]: 211.1

12e) 4-Ethoxy-5-methylcarbamoylpyridin-2-ylmethyl methanesulfonate
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2 h, water and saturated common salt solution were added. After
extraction with 10 DCM (3 times), the combined organic phases were
dried over sodium sulfate, filtered amPconcentrated. For the removal of
the triethylamine to the greatest possible extent, the residue was
extracted again in the presence of 10% strength citric acid. 485 mg of the
desired compound were obtained. LCMS-Rt: 0.72 min [M+H']: 289.0 15
12f) 6-Aminomethyl-4-ethoxy~i- ficotinamide N ~\\ NH2
4-Ethoxy-5- methylcarbamoﬂpyrl 2-¥methy} methanesulfonate (436
mg), dissolved in abs. MeOH (? ml), was adc%d)dropwse to a methanolic
ammonia solution (7.1 ml; 7N) in a microwave vessel at RT and with

4- Et@xm@hﬂm&&ﬁ%&mmwmﬁ@mmw dwgraigihe thidyoloenetic acid
salt) ‘06%% %E@H%QH NAHDS COHAUEWAT WA 'E&&Pé‘c&ﬂﬁﬁ@rﬁ#@é%ﬁ@&l Yon and

he product-containing fractions were com rom the

U%t@é!t(tmm*ﬂegaﬁt’ﬂm%@zfémi@lsmﬁeq@mr@t%m%ftﬁéa&wammnsat&hr&@&/! (three
timeSPHERERIBHRR 3 %&Sme Bﬂgs@%@cﬁl@“&@ew%&8@%%#%%&%@&%%%nd

fter extraction witii methylene chloride, the combined organic phases

concgiid dte 445 Withdrimfifege, FERSYBANEsR g ed. Thase wetlse
dissdillesamppangavese é%@twgn&%g%eﬁts&%éégwéﬁﬂmﬁln?elﬁa%&@a&omc

3-Amino-7-ethoxyimidazo[1,5-a]pyridine-6-carboxylic acid methylamide as

am%@@rﬂu@r@ﬁ’é’é@@%%@lt@@ OBNHF_DIQM) angidetuylamine (1.44 ml). After
2 h, fAaamethykAeihanbmetwiycainamids BR100)mas éﬂéﬂ%ﬂk’son with

introduced dissolved in abs. toluene (10 ml). The mixture was then

DCMrehtisargio By Wity Aieaeis Bifirfevigsenigic diswenadiHnatssifate, filtered
and &@H@m@{éa')%trwevw&%w'wm@%ﬂﬂwgm@w%%%%a%séﬁ%

stirring at RT for four h, the solvent was removed under reduced

exterﬁrééw@sweré@a@Rﬁﬁé%@.@@afWifh’tﬁfémﬁéﬁ@caqﬁrwaﬁtﬁqnath citric acid.
485 z'ﬂ Qeibie iR @sHerRR At rERsilirlg was breyghl fg diynesgand

seguenty purified by means of preparative HPLC. The filter residue

12f) 8-Aminomethyl-4-ethoxy-N-methylnicotinamide

SN = EN

/\O S N,
4-Ethoxy-5-methylcarbamoylpyridin-2-ylmethyl methanesulfonate (436 mg),
dissolved in abs, MeOH (7 ml), was added dropwise to a methanolic ammonia
solution (7.1 ml; 7N) in a microwave vessel at RT and with stirring in the course of
10 min. After standing ovemight, the solvent was stripped off and the residue was
purified by means of preparative HPLC. The product-containing fractions were
combined, freed from the acetonitrile and freeze-dried. The product was treated with
saturated sodium chloride solution and rendered alkaline with potassium carbonate.
After extraction with methylene chloride, the combined organic phases were dried
with sodium sulfate, filtered and concentrated. 71 mg of the title compound were
obtained.
LCMS-Rt: 0.27 min M+H™T: 210.1
12g} 3-Amino-7-ethoxyimidazo[1,5-alpyridine-6-carboxylic acid methylamide as the

frifluoroacetic acid salt
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extracted with methylene chloride and the residue obtained after filtration
was 10 likewise purified by means of preparative HPLC. The
product-containing fractions were combined and the acetonitrile was
stripped off under reduced pressure. After freeze-drying, 15 mg of the title
compound were obtained in agddition to 21 mg of starting material.

LCMS-Rt: 0.69 min [M+H": 285.0 15 121}
2-Bromo-1-(8-tert-butyl-4-methyt 2~dittydro-2H-henzo[1,4]oxazin-6-
yl)ethanone oD /O N 1-(8:tert-Butyl-4-methyl-3,4-d ihyd ro-2
H-benzo[1,4]oxazin-6-yl)ethathone (250 mg, purchased from

-AnfrReriek. dodia) waswanaddeaftde (&Cﬂ%@gmrﬁaﬂ{/%ﬁ%m&d

acid (4 ml) and toluene (8 ml). Bromine (200 mg olved in acetic acid)

dissolysd EarbfiIkpHeasd HPopNisENs: il Weanparaties. tealed Srapwishivating
cyan¥(@nreraavied. (anehie anxiite wasdrRaterLwib feeratef RTRYitANGirring and

extracted three times with toluene. The combined organic phases were

undeg AR SHNRPR RefRe M Risiddng @t fohfentrael. v@Bt¥raguemoved
undeWasipeafiegdan siicargelespithaler BehtiRR HiesiRASCMBAHBLWE Be

obtained, in addition to a further 43 mg of product, which were slightly

insolyblgiapsitetae afiltesehaifof BrfiingmuryiRraug MmN 8IS AIRAM+H+]:

subsSdehtFiRiBfRd Bdiheans of preparative HPLC. The filter residue was again
2-[2-(8;tert-Butyl-4-methy[-3,4-d|hgﬁiro-2l_-|-benzo[1_,4]oxazm-6-ggg_-mz-oxoet
extragied WihdRgIB i & SR anc e assidus: Apiricmckaseaibzame sag

likewBEHYIFBIIBY 39dBRIHIYHRIAHCAFIPSBI The product-containing fractions
3-Amino-7-ethoxyimidazo[1,5-a]pyridine-6-carboxylic acid methylamide as

were HerBhiiftorEAdER 4GP S B Y Mg URRe e iR TP RIgSS (23 After

freezBIHRBS 1B My &8 thd) (ESRiRY RN d/ERIBHAIGRY RURRBAIERE21 mg of
.2-bromo-1 -(8-tert-butyl-4-methyl- 3,4-d i hyd ro-2 H-benzo [1 , 4]oxazi
startifgsmpkia@ none (12.5 mg) dissolved in abs. DMF (0.5 ml) was added

LCMmdrepwissateqihe solutiqng-Affer stigipg at RT for 2.5 h, the mixture was
warmed at 40C for 30 min and subsequently allowed to stand overni%\? .

120) TrHeBODOVERE s Bvir ermeid A Aigvrvactidraedvepth e esri ';S

yhetHuHiieg by means of preparative HPLC. The product-containing fractions

were combined and the
ﬁo
8 j
N
I

o]
1-(8-tert-Butyl-4-methyl-3,4-dihydro-2H-benzo[1,4]Joxazin-6-yl}ethanone (250 mg,
purchased from Chembiotek, India) was warmed to 50°C to 55°C in a mixture of
acetic acid (4 ml) and toluene {8 ml}. Bromine (200 mg dissolved in acetic acid) was
carefully added dropwise at this temperature. After 2.5 h, the heating was removed,
and the mixture was treated with ice water at RT and extracted three times with
toluene. The combined organic phases were dried over sodium sulfate, filtered and
concentrated. The crude product was purified on silica gel, so that 65 mg of the
desired compound were obtained, in addition io a further 43 mg of product, which
were slightly contaminated, and 37 mg of starting material.

LCMS-Rt: 1.81 min [M+H": 326.0; 328.0
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acetonitrile was stripped off under reduced pressure. After freeze-drying,
10 mg of the title compound were obtained. LCMS-Rt: 1.24 min [M+H':
480.2 15 Example 13 52
2-[2-(3-tert-Butyl-4-methoxy-5-morpholin-4-ylphenyl)-2-oxoethyl]-7-ch to
ro-3-i mino- 2.3-dihydroimidazo pyridine-6-carboxylic aci

: d
121) 12T B TR b et A OET 7616 TIraA - O Akxosthyil-

7-ethbk kP21 33iBy OrdinadaiTio g aznhb BRIMEINIR: GrérrBRiSamide
acid methylamide as the trifluoroaceticacidsat ONHS (IJNyFF NF
as the Wil ORGRYG 258 RAlimidazo[1,5-a]pyridine-6-carboxylic acid

3-Anineiiplamidsiwasa2d[3yptEpsizerha B osedslyite dorampignlamigd stethe
.. 12b) being left ovt. 9 mg of the title cgmpoungl were obtained. LCMS-R:
tnﬂu@'_%%oﬁﬁnﬁ gﬁ‘ﬂﬁ]’% bl drisn vigﬁ)trea’{e with Hlnig's base (6.3 yf) in abs. DMF

(3 mg@z&teﬁr@éaﬁ%mggxg@gswwgpmw izeéabd)rr’_bﬁpc(@ﬂ@ﬂ_d lﬁ?uf;’ﬂ@é@‘sethyl-
- IMINQ-Z,o-ainyadroimidazo| 1,o-a ridine-o-carnoxyilic acli me_t ylamiae
PR AT e Ll P et e e Y
(0.5 :Exgamh | %age%-mﬁwﬁehqblm@i@&@}@)ﬁ@iiﬁft@d%ﬁﬁd@eﬁgﬂgrmm& 1aifle mixture
met mi the TFA salt) was cou with 2- bromo-1 .
was VSRR AC! G AR SR SRS RENa G sgriant. The
solveprepakethaacearting danhdP0d4R 8 A2 2hih tihe rexgsapce=ef Hlumig® by means

.4 f itl [ . LCMS-Rt: 1.24 mi
of pr%@é%ﬁwgﬁ%&erweepFooﬂgggggt\évi%{ggo ré%l lgrqs w%rescor%wb]ined rglr?d the
acetonitrile was stripped off under reduced pressure. After freeze-drying, 10 mg of
the title compound were obtained. LCMS-Rt: 1.24 min [M+HT:
480.2
Example 13

2-[2-(3-tert-Butyl-4-methoxy-5-morpholin-4-ylphe nyl)-2-oxoethyl]-7-chloro-3-imino-
2,3-dihydroimidazol1,5-alpyridine-6-carboxylic acid methylamide as the
trifluoroacetic acid salt

X
Q o~
»@:}' TFA
=N\ 5 N
H
. 9
[

“

13a) 3-Amino-7-chloroimidazo[1,5-alpyridine-6-carboxyiic acid methylamide as the

trifluoroacetic acid salt

g Bk,
e = N/<
H N ch>r':
SN S .
|

C F
3-Amino-7-chloroimidazo[1,5-alpyridine-6-carboxylic acid methylamide was
synthesized analogously to Example 12 a-g), step 12b) being left out. 9 mg of the
titte compound were obtained. LCMS-Rt: 0.32 min [M+H™]: 225.0
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10 Example 14
2,2,2-Trifluoro-N-{3-[2-(3-iminoimidazo[1,5-a]pyridin-2-yl)acetyl]-5-pentaflu
oro- sulfanylphenyl}acetamide as theoifluoroacetic acid salt O F F SFN F
FFI HNB'N//~OH FIFF/HN.F INIFO O 15 14a)
3-Amino-N-methoxy-N-methyl-5-pentafluorosulfanylbenzamide F F

130) v TR AMIRE IS RYePraTRIBRA Nt nyiRAR v 4eRP D g chioro-3-
imind=2asniie, 4 dofhWasHis SOk griRirBas A OHER) (R ) afieliowing

. were added successively with stirring: N,O-dimethylhydroxylamine x HCI

trifluQroRCAH 2¢i8RYhnephosphoric anhydride 20 (242 mg) and triethylamine

(292 pl). The clear solution was stirred at RT for 4 h and allowed to stand
over the weekend. For work-up, the reaction mixture was _concentrated,

Analggausly fadRrie 7o thReRIB Y diGkarMiSe! dnd-eriaed cchirseimigazol1.5-
alpymaRsoLarbydinaensyiftesoitier Aiethe elbyt rpeiale pPhasedigfed with 2-

subsequently been extracted twice with sodium carbonate solution, it was

bromgrdd SR RENEsORI B ITERO RRB ST AR Lendeptraren e hE dRlePrepared
accoPiftes PR Peckyrs pnifiedthy meles cef PrerRriaty e sEsomme TRy title

The product-containing fractions were combined, freed from the

COMPNIASHYERS PEMRIBR basic with¥atRktd P 4oilim hydrogdiEhibandte

solution and extracted with ethyl acetate three times. The combined
. ex}racts were 54 dried over magnesium sulfate, filtered and concentrated.
XarmBienifor the desired compound were obtained. LCMS-Rt: 1.30 min

2,2 2INtflLE BON-BY A4 minoimidazo[1,5-alpyridin-2-yl)acetyll-5-pentafluoro-
N-Metho -N-metr(llyl-S-p%ntaﬂlljorosulfanyl-&(z,2,2-trif|uoroacetylamino)-
sulfanylphenyllacetamide as the trifluoroacetic acid salt

o F

Fah
\S:FF
N 3
HN
%{ / F%YOH
F

N

Y
F
e F
HN\H)LF
o
N/ i

14a) 3-Amino-N-methoxy-N-methyl-5-pentafluorosulfanylbenzamide
F 0
F

F\é/ o
F |

NH

2
3-Amino-5-pentafiuorosulfanylbenzoic acid (200 mg, Example 11a) was dissolved in
methylene chloride (12 ml). The following were added successively with stirring:
N,O-dimethylhydroxylamine x HCI (148 myg), 1-propanephosphoric anhydride

(242 mg) and triethylamine (292 pl). The clear solution was stirred at RT for 4 h and
allowed to stand over the weekend. For work-up, the reaction mixture was
concentrated, and the residue was taken up in ethyl acetate and extracted twice with
potassium hydrogensulfate sclution. After the ethyl acetate phase had subsequently
been extracted twice with sodium carbonate solution, it was dried over magnesium
sulfate, filtered and concentrated. The crude product obtained was purified by means
of preparative chromatography. The product-containing fractions were combined,
freed from the acetonitrile, rendered basic with saturated sodium hydrogencarbonate

solution and extracted with ethyl acetate three times. The combined extracts were



10

15

20

25

benzamide F'FO FF/FNH F Xl O
3-Amino-N-methoxy-N-methyl-5-pentafluorosulfanylbenzamide (77 mg)
was 10 dissolved in methylene chlofide (3 ml) and triethylamine (42 pl)
followed by trifluoroacetic anhydride (45 pl) was added with stirring with
exclusion of moisture. After stirring at RT for 3 h and standing overnight,
driedveser arad sasinateibadivfiichyd @ ncatsomastesolutiomyvefdramidedirawd
ted and the methylene chloride phase was
com@ﬂ%ﬁi?}v?’%‘é@%ﬁ@éﬁ three times with water, dried over 15 magnesium
LCMSuR4td, Hlteren Bvdkonértfated. The product obtained (86 mg) was
employed without further purification in the next stage. LCMS-Rt: 1.53 min
[M+H+]: 403.0 14c¢)
14b) Ni-(detbeyl-b-pesiiaricrsuitfindrraniang 34 2 ddrikeseansiglamino)-
benzh FFFfZZOFH200
N-Methoxy-N-methyl-5-pentafluorosulfanyl-3-(2,2,2-trifluoroacetylamino)b
enzamide (20 mg) was dissolved in absolute THE (2 ml) and stirred at RT
with lithium hexamethyldisilazane solution (45 pl, 1 M in THF) for 30 min.
Methylmagnesium bromide tion (LApl, 8 M in diethyl ether) was then
added dropwise with stirringialtlz @ Aftér stirring at RT for 1 h, 1 N
hydrochloric acid was added dropwiSe with cooling, followed by water and
ethyl acetate. The organic pi;akem/wm separated off and the water phase
was additionally extracted twice with ethyl acetate. The combined ethyl
acetate phases were dried over magnesium sulfate, filtered and
3-Amino-N-methoxy-N-methyi-5-pentaflucrosulfanylbenzamide (77 mg) was

dissolved in methylene chlcride (3 ml) and triethylamine (42 pl) followed by
trifluoroacetic anhydride (45 pl) was added with stirring with exclusion of moisture.
After stirring at RT for 3 h and standing overnight, water and saturated sodium
hydrogencarbonate solution were added, the phases were separated and the
methylene chloride phase was additionally washed three times with water, dried over
magnesium sulfate, fittered and concentrated. The product obtained (86 mg) was
employed without further purification in the next stage. LCMS-Rt: 1.53 min
[M+H™: 403.0

14c) N-(3-Acetyl-5-pentafluorosulfanylphenyl)-2,2,2-triflucroacetamide

F
Fa /
F:S\/F

F
F F
; L
. N o

N-Methoxy-N-methyl-5-pentafluorosulfanyl-3-(2,2, 2-trifluoroacetylamino)benzamide
(20 mg) was dissolved in absolute THF (2 ml) and stirred at RT with lithium
hexamethyldisilazane solution (45 ul, 1 M in THF) for 30 min. Methylmagnesium
bromide solution (17 ul, 3 M in diethyl ether) was then added dropwise with stirring at
0°C. After stirring at RT for 1 h, 1N hydrochloric acid was added dropwise with
cooling, foilowed by water and ethyl acetate. The organic phase was separated off
and the water phase was additionally extracted twice with ethyi acetate. The

combined ethyl acetate phases were dried over magnesium sulfate, filtered and
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30

55 concentrated. 17 mg of crude product were obtained. After further
N-methoxy-N-

methyl-5-pentafluorosulfanyl-3-(2,2, 2%ifluoroacetylamino)benzamide (60
mg) was reacted in the manner described (crude product obtained: 60
mg), the crude products were combined and purified by means of

concepéisdestivé ChRrembesyeLpPRRdrist B abtaiosdiahitag trabeons wekeoxy-N-
meth99&B@%lﬁg?&sﬁﬁgﬁyﬂ%—?ﬁ?},‘?ﬂﬁﬁﬁo%%gfﬁ% rﬁmgjﬁ%%%%ac@? mg)l was

Sodium hydrogencarbonate solution and extracted three times with ethy

reac’f@_@eitaiéevﬁérﬁaﬁﬁﬁmié%ﬁd@w%mﬂm _@bﬁinﬁ@@@smg),ébwa@@qe

prod (MR GR ANESABGRITRRA SR 1 RS ARSERH CRRRNBLNRG ABHEEHY. The
LCMS-Rt: 1.61 min [M+H+]: 358.0' 10 14d)

prodyefegpiginintbliastinns \werAanmskisetafigprdian-the 2ceimniidaceensaried

basicwlidBriiel Ldidh ﬁ{/éﬂdd@ﬁ?}arbonate solution and extracted three times
N-(3-Acetyl-5-€entafluorosuIfanylphenyl)-2,2,2-tr|fluoroacetam|de (20 mg)
n

with gyl AGEMPintRRIGREP ISSoE@ Hisolsialitedi@ wRidTagnB iy Bibaie
filterdd MY H5SQMPAHY I '@?iﬁ#gﬁ%?_tﬂﬁée@sﬁ% N was a4 Rssd Hapwise.

After stirring at RT 15 for 30 min, the mixture was warmed at 60C for 1 h.
LCMRttel doblingitb RT, th&Mtdtiki 3&8efic acid was diluted with a large

14d) QUpRIDY O aaLanM exiarisH UBFe s imAR WK Ry baselpies DR etamide

combined extracts were washed with sodium hydrogencarbonate solution
until acid-free, dried ovef magnesium sulfate, filtered and concentrated.
The crude product obtaingd €24 mg) was employed in the next stage

without further 20 p rifi . FNMR (400 MHz, CDCI3) [ppm]: 8.45 [1
H], 8.35 [1 H], 8.25 [T H 445 [s/ 2H] 14e)

2,2,2-Trifluoro-N= -[2-(3-imin'-§)im dazo[1,5-a]pyridin-2-yl)acetyl]-5-pentaflu
N-(3-@reetstiapyhibéoyisngfamidd asyhe iofioifacetiscatichgdl 280 mg) was

initial. . éggfg" 1&;5%3;@%%%{/‘3%%% ig}%f)r%‘e‘;g{c?%%ﬁ}a(tf (&0 Mgy Bxample 4o, g@s

dissoN-3-(2-rrizn acetyt) e pefdafupross ftawipeidd 2t Bwise. After stirring at RT
ifl tamide (26 ith stjrring. Aft dditi f ,

for 3 BRI L e Sk PR Tor T e IRt Lo g plecia

acetiowidighis Aftetdbisyithe [arge quantity of water and extracted three times with

ethyl acetate. The combined extracts were washed with sodium hydrogencarbonate
solution until acid-free, dried over magnesium sulfate, filtered and concentrated. The
crude product obtained (24 mg) was employed in the next stage without further
purification. _

'H-NMR (400 MHz, CDCls) [ppm]: 8.45 [1H], 8.35 [1H], 8.25 [1H], 4.45 [s, 2H]

14e) 2,2,2-Trifluoro-N-{3-[2-(3-iminoimidazo[1,5-a]pyridin-2-yl)acetyl]-5-pentafluoro-

sulfanylphenyllacetamide as the trifluoroacetic acid salt

Imidazo[1,5-alpyridin-3-ylamine trifluoroacetate (20 mg, Example 1¢) was dissolved
in absolute THF (4 mi) and N-[3-(2-bromoacetyl)-5-pentafluorosulfanylphenyl]-2,2,2-
trifluoroacetamide (26 mg) was added with stirring. After addition of DIPEA (10 i),
the mixture was stirred at RT for 1 h and allowed to stand overnight. After this, the
reaction mixture was treated with water, extracted three times with ethyl acetate and
the combined ethyl acetate phases were dried with magnesium sulfate, filtered and

concentrated. The oily residue was purified by means of preparative
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30 reaction mixture was treated with water, extracted three times with
ethyl acetate and the combined ethyl acetate phases were dried with
magnesium sulfate, filtered and cone@ntrated. The oily residue was
purified by means of preparative 56 chromatography. The
product-containing fractions were combined, freed from the acetonitrile

chrorpalp gy dfiee .W%Q%f%@@f@gﬂl%@r %@Fﬁﬁédﬁ%@/é@’%f@ﬁeﬁ?ed from the
acetdrftMS AR }é-auar bt f 8P RS Jexsaap ound were obtained.
1-%3-8romo-4-methoxy-5-tr| uoromethylphenyl)-2-(3-iminoimidazo[1,5-a]p
LCMSridth 22d)dthanone BY thkliftBRfacetic acid salt NH N~ Bro N\O
HO'IF OFFFF F 15a)
2-Bromo-1-(3-bromo-4-methoxy-5-trifluoromethyl phenyl)ethanon e Br ~
Examgte 181 10 F 0 A mixture of water (0.4 ml) and concentrated sulfuric acid
1-(3-Ehiplawastiisaly-tmirddaedanshenyl)-2-(3-iminoimidazo[1,5-a]pyridin-2-y)-
4-methoxy-3-trifluoromethylacetophenone (100 mg) was added at RT.
ethangnese? i it Wotagskiia BF&TE%E (77 mg) was introduced in portions with
stirring. After stirring for 4 ki the reaction mixture was placed in the deep
freeze 15 overnig then treatecPwith water and ethyl acetate and
the aqueous phase_w ve times with)ethyFacetate. The
combined ethyl acetate phaseg we dried ovef thagfiesium sulfate,
filtered and concentrated. The crude prodgct was prerEJurified on silica gel
(n-heptane/ethyl acetate gradient) ang’subsequently finally purified by

means of preparative chromatography. The product-containing 20
15a) RRiRIAS é%mn%a?%@am%-r%@r&é@&ihume%{ﬁ(ﬁ)@%m@a three

times with | Br

0

F

F
Br
F 0

A mixture of water (0.4 ml} and concentrated sulfuric acid (0.4 ml) was initially
introduced and 4-methoxy-3-trifluoromethylacetophenone (100 mg) was added at
RT. Subsequently, potassium bromate (77 mg) was introduced in portions with
stirring. After stirring for 4 h, the reaction mixture was placed in the deep freeze
overnight. it was then treated with water and ethyl acetate and the agueous phase
was extracted three times with ethyl acetate. The combined ethyl acetate phases
were dried over magnesium sulfate, filtered and concentrated. The crude product
was prepurified on silica gel (n-heptane/ethyl acetate gradient) and subsequently
finally purified by means of preparative chromatography. The product-containing
fractions were combined, freed from the acetonitrile and extracted three times with
ethyl acetate. The combined extracts were dried over magnesium sulfate, filtered
and concentrated. 12 mg of the desired compound were obtained.

LCMS-Rt: 1.74 min IM+H"): 374.8 (50%), 376.9 (100%), 378.8 (45%)

15b) 1-(3-Bromo-4-methoxy-5-trifluoromethyiphenyl)-2-(3-iminoimidazo[1,5-a]pyridin-
2-yhethanone as the trifluoroacetic acid salt

Imidazo[1,5-alpyridin-3-ylamine trifluoroacetate (8 mg, Example 1c} was initially
introduced in absolute DMF (0.5 mi) at RT together with Hunig's base (5.5 pi). 2-
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ethyl acetate. The combined extracts were dried over magnesium sulfate,

filtered and concentrated. 12 mg of the desired compound were obtained.

LCMS-Rt: 1.74 min [M+H+]: 374.8 (51%), 376.9 (100%), 378.8 (45%) 25

15b)

1-(3-Bromo-4-methoxy-5-trifluoromethylphenyl)-2-(3-iminoimidazo[1,5-a]p
Bromyridig3-DwyljathdrorthastHe tiffluoaaettidsoih gadthanone (12 mg, dissolved in

o5 e AR DL S I AR ST

3.3 hbtize g6leeph v@as Btripped off and the reS|due was purified by means of

e -D- h han
Pren e b e B R R TR B, e
from Kfeeastitvinidyite RTAfie8Zekjind sdiveptoltisestdsied offapduhd r/ee;rdlmatamed.
purified .hy meansgf, ok tiy.e o matography. The

LCM@ﬁugtégoﬁtigmmg fr 1@&@ ﬁ/éaregc%/mgﬁlgd freed 5 from the acetonitrile

and freeze-dried. 4 mg of the desired compound were obtained.
Exan$Mas Rt 1.21 min [M+H']: 428.0; 430.0 Example 16 2-(3-I mino

|dazo[1 5-a]pyridin-2-yl)-1-(4-methoxy-3-morpholin-4-yl-5- 10
23~ Wm@miﬁ@wmﬁaiwy%a@é%(ﬂwatﬂaaw&m;ﬂmﬂmﬁyﬂ% I"F H\
F

tnfEqueretl'( %ﬂ% %?’Sgﬁo -trlﬁuororr%@@%?l’boﬁgr%}l?eahédng%g FFFOH Y Br

O 4 Hydroxy -3- (trn‘luoromethyl)aE enone (4 g) was initially introduced

in 15 acetonitrile (150 ml) and N- b Qm uccinimide (4.5 g, dissolved in

100 ml acetonitrile) added rop ise at -10C. After addltlon was
complete, the coolln 0 e d theafixafe was stirred for 5
h. After standlng thevolume f Ivent wasrreduced to a

quarter and the resi was treated with n-heptane/water.
16a) 1-(3-Bromo-4-hydroxy-5-triflucromethyiphenyllethanone

FuF
F.'

\OH

= Br

C
4-Hydroxy-3-(triflucromethyllacetophenone (4 g) was initially introduced in
acetonitrile (150 mi) and N-bromosuccinimide (4.5 g, dissolved in 100 ml acetonitfile)
was added dropwise at -10°C. After addition was complete, the cooling bath was
removed and the mixture was stirred for & h. After standing overnight, the volume of
solvent was reduced to a quarter and the residue was treated with n-heptane/water.
After separating off the organic phase, this was washed once with 5% strength
sodium thiosulfate solution and once with water. The precipitate formed in the course
of this (6.9 g) was filtered off with suction and directly reacted further in the next
stage.

"H-NMR (500 MHz, DMSO-de) [ppm]: 11.3 [br, 1H], 8.37 [1H], 8.06 [1H], 2.57 [s, 3H]

16b) 1-Bromo-5-(1,1-dimethoxyethyl)-2-methoxy-3-triflucromethylbenzene
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After separating off the organic phase, this was washed once with 5%
strength 20 sodium thiosulfate solution and once with water. The
precipitate formed in the course of thid (6.9 g) was filtered off with suction
and directly reacted further in the next stage. 'H-NMR (500 MHz,
DMSO-d6) [ppm]: 11.3 [br, 1 H], 8.37 [1 H], 8.06 [1 H], 2.57 [s, 3H] 25
16b) 1-Bromo-5-(1,1-dimethoxyethy7) ’ [
58 FFFO0-1 Br "00 o .
1-(3-Bromo-4-hydroxy-5-trifluoromet ' en37l)ethanone (6.8 g) was
dissolved in absolute methano A Al treated successively with
DL-10-camphorsulfonic acid v(ﬂdqj mg) and trlmethyl orthoformate (8 ml).
After stirring at RT for 2 h, DMF (75°ml) 5 and potassium carbonate (5.0 g)

(3- Wﬁfﬁ}@ﬂﬂﬁ%@%?%egim(dﬂﬂﬂmﬁw&%@ Bih=A8RE @i EMS%%SIBR/ed in

batch was allowed to stand overnight and was treated with a 1:1 mixture

abSO&fﬁﬂ@yﬂ&ﬁ@Mé%mlAﬁéﬁéé@ﬁ%ﬂﬁg%%ﬁéf@hgswb Phadl-sewmorsulfonic acid
(111 %ﬁ’@jté}ﬂﬁﬂa{m@fﬁﬂ%ﬁ%%ﬁ?ﬁ%fw r‘ﬂﬂp%%f#rmg%tt%%ﬁ?'ﬂe@w (75 mi)

heptane phases were dried over magnesium sulfate, filtered and

and %ﬁ@éﬁﬁ?ﬁ@@rbﬁv@%ﬁ%é eéza)m@arsr@a efwelowerdptriemelnaveR 500 After

stirridgHar BNk iARIs GR%ddth §8AdbIHRGR B3tk S PkeORth a 1:1
1. 50%8 3H] 16¢

mixtygs! fTQﬂFﬁ@ﬁZW%}%Ehﬁiﬁt?“ FRABEPS-aifithrRreanitoperstnionasordeitionally

extrabtEdoNcd WAhlieptane and then the combined heptane phases were dried
1-Bromo-5-(1,1- dlmethoxyethy -2-methox é:itnﬂuorometh ylbenzene (2

over gyagnesitiany fatbdiesachRahrgss s bS48 i Redied il Rwere
Obtatggdh Subsequently, the mixture was treated with Pd(Il) acetate (13 mg),

1 NAP_ (54 mg)_and sodium tertlary but ate 2341 mgQ), fo lowed by
H'NMM%% a8, EIMP Fiels e o%%aﬁ éﬂ &% atfdnap8se 6H).

1.50 far 8Hand after standing overnight at RT |t

16¢) 4-[5-(1,1-Dimethoxyethyl)-2-methoxy-3-trifiuoromethyiphenylimorpholine

F F
F

O

— N
O

1-Bromo-5-(1,1-dimethoxyethyl)-2-methoxy-3-trifluoromethylbenzene (2 g) was
initially introduced and argon was passed through with stirring for 0.5 h.
Subsequently, the mixture was treated with Pd(Il) acetate (13 mg), BINAP (54 mg)
and sodium tertiary-butylate (784 mg), followed by morpholine (0.6 ml). The mixture
obtained was stirred under argon at 85°C for 8 h and after standing overnight at RT it
was stirred at 85°C for a further 8 h and aliowed to stand overnight. The solvent was
then stripped off and the residue was purified on silica gel {n-heptane-ethyl acetate
gradient). 468 mg of the desired product were obtained.

'H-NMR (500 MHz, DMSO-ds) [ppml: 7.26 [1H], 7.23 [1H], 3.88 [s, 3H], 3.78 [m, 4H],
3.10 [s, 6H], 3.06 [m, 4H], 1.47 [s, 3H]

16d) 2-Bromo-1-(4-methoxy-3-morpholin-4-yi-5-trifluoromethylphenyl)ethanone
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20 was stirred at 85C for a further 8 h and allowed to stand overnight. The
solvent was then stripped off and the residue was purified on silica gel
(n-heptane-ethyl acetate gradient). 483 mg of the desired product were
obtained. 'H-NMR (500 MHz, DMSO-d6) [ppm]: 7.26 [1 H], 7.23 [1 H], 3.88
[s, 3H], 3.78 [m, 4H], 3.10[s, 6H 3.09 [m, 4H], 1,47 [s, 3H] 25 16d)
2-Bromo-1-(4-methoxy-3-morpholimd=yl-5-trifluoromethylphenyl)ethanone
5 FFF BrO~1 N O O.._
4-[5-(1,1-Dimethoxyethyl)-2-ﬁ'ieth -trifluoromethylphenylJmorpholine
(460 mg) was initially introduced 2659 HE (4 ml) and methanol
(1.6 ml), and phenyl- trimethyl ! monium bromide (530 mg) was added
with stirring at 7C. The cooling 5 bath wasttien removed and the mixture

4-[5—("(‘?‘?-ﬁ%@%@y@tﬂyﬁfﬁﬁﬁiﬁﬂﬁ!{?@%ﬂﬂﬂ%e%‘{)’l%%érﬁﬁgﬁ%WHE%_%Z@ (480 mg)

strength sodium thiosulfate solution (0.8 ml) and water (4 ml).

was indinltustpdidesnds akfaletedThifeétimb anatmethpnaddiaferandand phenyl-
trimeSMINEE nRIRYbassiae é@%%)%@ SHELLYRRBRIMS MR cooling

filtered and concentrated. The residue was dissolved in"acetonitrile (15

bath wisaiie freafeeMita Bchibeurixisinyvas sirsestbifile. dbgsiaydngavernight,

it was1Pa Aed WA 6908 anatfuster HAidR ek sBhisiomiiusewas-siitaesat 4 mi).
RT for approximately 4 h. The solvent was then @g’{Pped off and the

The pgsigorsRiR M8 Ritrered threadamew e b rastatesmdihe combined
ethyl EHRABRSAFRORAIR ROWHKION e Acies RTe/tENRS Y ety 36818888 ated.

the combined ethyl acetate Phases were dried over magnesium sulfate,

The ragldse Arre dissgheshiragsgiamitile e ad g drriabwihieagature (5 mi) of
acetdRiR@PI@0e 8HY) apsiaie 1 oratiant: AR 0SOBRINRNILPTER (0.5 ml). This

product-containlnr%éractions, the mixture was brought to dryness. 200 m

mixigem@ s sired ddomEnrrxEpEasted. 1.ONIs setvens wasi TR sirpped off
and t88%05i384- Q29 tHEd with water, neutralized with saturated sodium
2-(3-Im|n0|m|dazo[1,5-a]pyrld|n-2-)t/l)-1-(4-methc_)xy-3-morphol|n-4-y|-5-
hydreghacrrRRERYpHRIRYNBIRIAGHESS tHe trifis owdeRAri@salate and the
comiin @@é@lﬁ}* adpatidphdWamine WieeoanetalR t3Qin. oxamepiRt @wan

dissolve
concentrated. The residue was purified on silica gel (n-heptane-ethyl acetate

gradient). After combination of the product-containing fractions, the mixture was
brought fo dryness. 200 mg of the desired compound were obtained. LCMS-Rt:
1.67 min IM+H']: 382.0; 384.0

16e) 2-(3-Iminoimidazo[1,5-a]pyridin-2-yl}-1-(4-methoxy-3-morpholin-4-yl-5-
trifftuoromethylphenyl)ethanone as the trifluocroacetic acid salt
imidazo[1,5-a]pyridin-3-ylamine triflucroacetate (30 mg, Example 1c) was dissolved
in absolute DMF (4 mt) with stirring and DIPEA (20 ut) was added. After 2-bromo-1-
(4-methoxy-3-morpholin-4-yi-5-trifluoromethylphenyllethanone (51 mg, dissolved in
1 ml of DMF) had been slowly added dropwise in the course of 15 min, the mixture
was stirred at RT for 3.5 h. After standing overnight, the solvent was stripped off and
the residue was purified by means of preparative chromatography. The product-
containing fractions were combined, freed from the acetonitrile and freeze-dried.

35 mg of the desired compound were obtained.

LCMS-Rt: 1.17 min [M+H": 435.1
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in absolute DMF (4 ml) with stirring and DIPEA (20 pl) was added. After
2-bromo-1- (4-methoxy-3-morpholin-4-yi-5-trifluoromethylphenyl)ethanone
(51 mg, dissolved in 25 1 ml of DMF?Had been slowly added dropwise in
the course of 15 min, the mixture was stirred at RT for 3.5 h. After
standing overnight, the solvent was stripped off and the residue was
Examplfitd by means of preparative chromatography. The product- containing

6-EtHeagtignminere-carmineth figeansomiaet atetrpilimang haadr duede8hyi)-2,3-
, g of the desired_ compound were obtained, 30 LCMS-Rt; 1.17 min
d'hvc['ﬂﬁﬂmm@ﬂaibé-@%maréw%@e%ﬁ&&ﬁ@aﬂuoroacetfc acd salt
mino-2-[2-(3-methylamino-5-pentafluorosulfanylphenyl)-2-oxoethyl]-2,3-
dihydro-1 H-imidazo[l,@-a%idin-&oné:a -T,hFe trifluoroacetic acid salt F\'

NH F-S ~- FF COIél T -5 1l7a TFA
3-Ethoxy-2-fluoroce-mgthyl 'gine -Fluoro-3-hydroxy-6-picoline

(500 mg) was initially inffoduced in“absolute BMF (20 ml) and potassium

17a) carhapRied Xy mddedpditgnthis, ethyl iodide (0.6 ml) was added
dropwise with stirring and the mixture was stirred for 1 h. Subsequently,

10 water and ethyl acetate were agdded to the reaction mixture. After
separating off the organic phas€, thg mixture was additionally extracted
three times with ethyl acetate. The ined extracts were dried over
sodium sulfate, filtered and concentrated. The crude product obtained

2-Flugrerdiyriiras reRitsding-éet) Mapavasipiaeintrpinaed soahepizte DMF

(20 i Vipa-SelRm: anoldahel( iy ik [Sedeid]: Arkl {is2Bingd-R21ide (8.6 mi)
3H], 1.33 [t, 3H] 17b) 6-Bromomethyl-3-ethoxy-2-fluoropyridine F O N

was added dropwise with stirring and the mixture was stirrecwor 1 h. Subsequently,

water and ethyl acetate were added to the reaction mixture. After separating off the

organic phase, the mixture was additionally extracted three times with ethyl acetate.

The combined extracts were dried over sodium sulfate, filtered and concentrated.

The crude product obtained (477 mg) was reacted directly in the next stage.

*H-NMR (500 MHz, DMSO-ds) [ppm]: 7.52 [dd, 1H], 7.10 [d, 1H], 4.10 [q, 2H], 2.32

[s, 3H], 1.33 [t, 3H]

17b} 6-Bromomethyi-3-ethoxy-2-fluoropyridine

F

./O[\N

l |

= Br

3-Ethoxy-2-fluoro-6-methylpyridine (400 mg) was initially introduced in carbon
tetrachloride (30 ml) and, after addition of N-bromosuccinimide (505 mg) and 2,2'-
azobis(2-methylpropionitrile) (85 mg), the reaction mixture was heated at reflux for
7 h. After standing overnight at RT, it was treated with water and exiracted three
times with dichloromethane. The combined organic phases were dried over sodium
suifate, filtered and concentrated. The residue was purified on silica gel (n-heptane-
ethyl acetate gradient). After the combination of the product-containing fractions, it
was brought to dryness. 393 mg of the desired compound were obtained. LCMS-Rt:
1.40 min [M+H"]: 233.9; 235.9

17¢) C-(5-Ethoxy-6-flucropyridin-2-ylimethylamine as the trifluoroacetic acid salt
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Br 3-Ethoxy-2-fluoro-6-methylpyridine (400 mg) was initially introduced in
carbon tetrachloride (30 ml) and, after addition of N-bromosuccinimide
(505 mg) and 2,2'- 20 azobis(2-meth§/ipropionitrile) (85 mgQ), the reaction
mixture was heated at reflux for 7 h. After standing overnight at RT, it was
treated with water and extracted thr%e times with dichloromethane. The

combined organic phases were, driej over §68ium sulfate, filtered and
concentrated. The residue was pufifiethon silica gel (n-heptane- ethyl
acetate gradient). After the combinati f product-containing

fractions, it 25 was brought to dryness. 393 mg of the desired compound

6-Broeeshixintgth@ws-feorepsidine[ MR- 3eas; dissotveddn chioroform

(50 n@)@ﬂgtﬁ@éife@'WHWHBXQH%@WQH&QHRQWH@%§§4hﬁgtr\fll}i’t@sr§ﬁﬁﬁ‘i'§. agdr stirring
salt 61 F TFA 0 N NHZ 6-Bromomethyl-3-ethoxy-2-tfluoropyridine (390
at S01(giandshiti@ RRUSRANRS GRINAVSH 3R Hifl iRskieg WiR taken up with absolute

ethariXameinyIaneteltrming 6234 meahwile styinem MR SHENg1 650G dohkture

h, the solvent was removed and the residue was taken up with absolute 5
was gFgRoP(35 hiyCARd andithenationed it e hpyrRiailiebBid- it stripring
off thBkgwenvapstiead a als faksnandithenmadpyed fe skangrRUEerAighiebf the

RT. After stripping_ off the solvent, the residue was taken up with_water

crude, RpRuet waRieH TRSSHRY SN RN RI R §RBHIESVEY patearBy Hedhs product-
contdFRRGIRlvEceR GBRiQ@iRBMe d, TR-RP EHagl tERNERIIDBIfRS UPRSHMER-dried.

combined, freed from the acetonitrile and freeze-dried. 10 134 mg of the
134 rge il HFIERM AN YNNI, QEMERt: 0.48 min [MeMFrHE P £8 min
[M+HETd) BtAmino-6-ethoxy-1 H-imidazo[1,5-a]pyridin-5-one as the

trifluoroacetic acid salt 0 NH, O N TFA If 15

C-(5-Ethoxy-6-fiuoropyridin-2-yl)ymethylamine trif luoroacetate (134 mg)

17d) WasHiakerBURhwih eHifie dvatsm Begisgdiwithsldnmbefiratutatetansiumacid salt

chloride solution, rendered

T N,
o ,< TEA
Res
=

C-(5-Ethoxy-6-fluoropyridin-2-ylymethylamine trifluoroacetate (134 mg) was taken up
with a little water, treated with 1.5 ml of saturated sodium chloride solution, rendered
alkaline with potassium carbonate (47 mg) and then the agueous phase was
extracted three times with DCM. The combined organic phases were dried over
sodium sulfate, filtered and concentrated. The residue was taken up with absolute
toluene (8 ml) and dissolved with stirring. The mixture was then treated dropwise
with a cyanogen bromide solution (0.18 ml, 5 M in acetonitrile). After 1.5 h, the
solvent was removed and the residue was purified by means of preparative
chromatography. The product-containing fractions were combined, freed from the
acetonitrile and freeze-dried. The freeze-drying with water was repeated three times
in the presence of TFA (0.05%). After this, 55 mg of the desired compound were
obtained. LCMS-Rt: 0.31 min IM+H"]: 194.1

17e) 2-Bromo-1-(3-methylamino-5-pentaflucrosuifanylphenyllethanone
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alkaline with potassium carbonate (47 mg) and then the aqueous phase
was extracted three times with DCM, The combined organic phases were
dried over sodium sulfate, filtered afié concentrated. The residue was
taken up with absolute 20 toluene (8 ml) and dissolved with stirring. The
mixture was then treated dropwise with a cyanogen bromide solution (0.18
ml, 5 M in acetonitrile). After 1.5 h, the>§g1vent was removed and the
residue was purified by means of prepafafive chromatography. The
product-containing fractions were conibined, freed from the acetonitrile
and freeze-dried. The freeze-gpy fer was repeated three times
25 in the presence of TFA (0.05%) JAfter this, 55 mg of the desired
compound were obtained. LCMS-Rt: 0.31 min [M+H']: 194.1 17e)
[3-(2-RBgypand-1 -Emebapneind-S-peniafvsrosut@nishenatsindae e k400 mg,

prep&éd:ag'ags'éfi%cgr( Example 1 11‘%) was suspended in water 84 mb) and then
[3-(2-Bromo-l,1-dimethoxyethyl)-5-pentafluorosulfanylphenylmethylamine

concentE g sWidparae hsdosbBePRbedarpRvisE Vs Esserr gaoling. After
stirrin§ e R 1)AR e LPNFRRIAIE s HiiCci aSd A mbhwas AddRH adjusted to

ropwise with stirring and cooling. After 5 stirring at RT for 4 h, the batch

pH 8 Wib satheatemh ePRETANTREE G ENNEIRIRRIEI b Ihres Wientingtas 3
timesSRABYAYCI08RNEHRIRREERRHHIABY L WARIARNR S ERRBD 3 MBS MEtIum

ethyl acetate and the combined extracts were dried over magnesium

sulfatg, flierafiendiconsestiatofratdd Bahe eeerttRIPRNRIBRIE BRGNP My
theredPQEM SDRIRRS BiErsdRHifiodhy ReaRE AHRSRaTSUNS A omateesanRY.

The product 10 containglhg_fractlons were combined, freed from the o
contaiping MEO Renyere LRRNIGANTear FERBHtESRGRIPTSy SRBSATBAIS SIC With

satur8Ruligsmne ex dargsiimes withapibylqasataiae d hereemhingdvith ethyl

extracts were dried over magnesium sulfate, filtered and concentrated. 59

acetaify bhtheafeBinad ipeimusre @ setarIMAacREsIRE sWietiriatadand

concerBaled>B8 g &7 the desired compound were obtained.
6-Etho>%/-3-|mmo-2-[2-ﬁ%—1¢mqth lamino-5-pentafluorosulfanylphenyl)-2-oxo
LCMERII 53 By cro-1 HMERESIE A3 AdN-5-one

17f) 8-Ethoxy-3-imino-2-[2-(3-methylamino-5-pentaflucrosulfanylphenyl)-2-oxoethyl}-
2,3-dihydro-1H-imidazo{1,5-a]pyridin-5-one
3-Amino-6-ethoxy-1H-imidazo[1,5-alpyridin-5-one trifluoroacetic acid salt (25 mg)
was dissolved in a little water and rendered alkaline with saturated sodium
hydrogencarbonate solution. The aqueous phase was extracted three times with
ethyl acetate and the combined extracts were dried over sodium sulfate, filtered and
concentrated. 14 mg of the free base were obtained, which was dissolved in DMF
(2.5 mi). 2-Bromo-1-(3-methylamino-5-pentafluorosulfanylphenyljethanone (26 mg,
dissolved in 0.5 ml of DMF) was added dropwise to this solution with stirring in the
course of 5 min. The mixture was stirred at RT for 3 h and allowed to stand
overnight. The solvent was then removed and the crude product was purified by
means of preparative chromatography. The produci-containing fractions were
combined, freed from the acetonitrile and freeze-dried. 17 mg of the desired
compound were obtained.

LCMS-Rt: 1.18 min [M+H']: 467.0
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3-Amino-6-ethoxy-1 H-imidazo[1,5-a]pyridin-5-one trifluoroacetic acid salt

(25 mg) was dissolved in a little water and rendered alkaline with

saturated sodium 20 hydrogencarboﬁgte solution. The aqueous phase

was extracted three times with ethyl acetate and the combined extracts

were dried over sodium sulfate, filtered and concentrated. 14 mg of the
Exanﬁ;gg b&se were obtained, which was dissolved in DMF (2.5 ml).

2~[2—@Béﬁ%n&%rl(%=m@tllﬂw?ﬂ$ﬂgr&;ﬂ%) ltggwgigﬁ@ﬁé{nyﬁobﬁﬁ;d{)%ﬂll@? @ﬂﬁ)ﬁ%h FMEhino-
issolved in 0.5 m was added drgpwise to this solution wit
23“@&)’%@'? G B0 Fe BY AT PRE AR O SRR GPR RS 1

and allowed to stand overnight. The solyent was then removed and the

crude product was purified Ry, means of preparative chromatography. The

product-containing fra 'ons/\Were co d,Treed from the acetonitrile

and freeze-dried.417 r%?g”des red pound were dbtained. 30

LCMS-Rt: 1.18 min fM \H'/467.0 63 Exambl\e/lﬁ

2-[2-(3-tert-Butyl-4-methoxy-5-morpholin-4-ylphe
Analepgpusiptedinpmelethéxy3aminads-2Banytiroimidazo[1,5-alpyridin-5-one
trifludﬂo‘é‘@é‘@@%@i@‘s%h@%@'ﬁ?; e pibe Hilaqaceic AR AL R Riert-

Jil- TFA 0 N N X O O 5'Analogously to Example 17), 3-amino-6-ethoxy-1
butylidRias Y BB halnShoien R Rt GG Z SRS ERample

19 mb WS (8B LBABHIr WML |LCMS-RE: 1.27 min [MH']: 483.2
utyl-4-methoxy-5-morpholin-4-ylphenylethanone (30 mg, Example 10).
19 mg of the title compound were obtained. LCMS-Rt: 1.27 min [M+H:
Exar#$3-4910 Example 19 2-[2-(3-tert-B
utyl-4-methoxy-5-morpholin-4-ylphenyl)-2-oxoethyi]-7-ethoxy-3-i m ino-
2‘[Z'Qéﬂﬂr@él%’nﬁﬁ%ﬂw:é]ﬁ%f@iﬂ@“@: ai:‘l:%?@ﬁﬁih i ¥Rethyiknfrigd asitsimino-
2,3-difllaesnareticoptis spl N 8-Earboxylic acid methylamide as the

trifluoroacetic acid salt

MH
i G

] NN b
7N N TFA
Y~ T
/\O O

19a) N-(4-Ethoxy-5-methylcarbamoylpyridin-2-ylmethyl)-N'-(fluoren-9-ylmethyl-
oxycarbonylhthiourea

i &

YO
500 mg (2.39 mmol) of 6-aminomethyl-4-ethoxy-N-methylnicotinamide (Example 12f)
were dissolved in 25 ml of dioxane and freated at RT with 672.4 mg (2.39 mmol) of
fluoren-8-ylmethyloxycarbonyl isothiocyanate. After one hour, the mixture was freed
from the solvent and the residue was taken up in DCM. It was washed three times
with aqueous LiCl solution and once with water. After drying with MgSQOy, the mixture
was concentrated and the crude product (875 mg) thus obtained was reacted further
without further purification. LCMS-Rt: 1.31 min [M+H"]: 491.2
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NN\TFA HO0/--015 19a)
N-(4-Ethoxy-5-methylcarbamoylpyridin-2-ylmethyl)-N'-(fluoren-9-ylmethyl-
oxycarbonyl)thiourea 10xI *\ N Y~ K45 O 500 mg (2.39 mmol) of
6-aminomethyl-4-ethoxy-N-methylnicotinamide (Example 12f) were
dissolved in 25 ml of dioxane and treated at RT with 672.4 mg (2 39
19b) ffhbiyerepPrvierethalyntivEeashvigRdRReZhkieidnes (driealpyridin-
3-yli Jdhe mihdie was freed from the solvent and the residue was taken up
in DCM. It was washed three times with aqueous LiCl solution and once
with water. After drying with i¥ture was concentrated and
the crude product (87 eacted further without
further purification. LCM 25 64 19b)
9H-Fluoren-9-ylmethyl

(7-ethoxy-6-methylcarbamoyl-2H- |m|daz 1,5- a] yridin-
875 @W%ée@%ﬁﬁaié@e@yl&ammgf -8fy methyl)-N'~(fluoren-9-yimethyl-

oxyc S iINe P B4R RATRRY! Em%%%ﬁlﬂ?ﬁ}w&r@'d@é{ﬂ%?n% einyr

5 oxycarbonyl)thioure Mé(l;xam ple 19a, crude product) were dissolved in 25
dioxapg cﬁrd?ldf@@if@%@a REadh SERT™wiItA 88 mmplL Fenarsely ol nidiiarpanetate.

AfterHifliarogeriai. Aflen 0 minuigs dheMiYuevas RONeRtRIRAANhS in

residue was taken up in DCM. The organic phase was washed three

DCMirhag Qigsas @?@ﬁg’ﬂh@@’%@I@lﬁéﬁrﬁﬁd‘r@ﬁ@é"’\%ﬁ’f\@é’ﬁ%f@&%ﬁ{ﬁdunon and
once MR QARNIFREGHFRRISD R IALREY RYBREERLRS i %&%%@sg&%eptme

thus obtained (590 mg) was reacted further without further purification
crude praduRt thussPhipiNec- (PP axy) wasdpacted further without further purification.

LCM2: Qf(a ett-Butyl-4-me Kypgg( ?-m@holln -4-ylphenyl)-2-oxoethyl]-7-ethoxy-
3- imino-2,3- d|hydr0|m|dazo[ 5-a]pyridine-6-carboxylic acid methylamide

as the
19¢) 2-[2-(3-tert-Butyl-4-methoxy-5-morpholin-4-yiphenyl)-2-oxoethyl]-7-ethoxy-3-

imino-2,3-dihydroimidazo[1,5-a]pyridine-8-carboxylic acid methylamide as the
trifluoroacetic acid salt

590 mg of 9H-fluoren-8-ylmethyl {7-ethoxy-6-methylcarbamoyl-2H-imidazo[1,5-
a)pyridin-3-ylidene)carbamate (18b, crude product) were dissoived in 25 mi of
dimethylacetamide and treated with 573 mg (1.55 mmot) of 2-bromo-1-(3-tert-butyl-
4-methoxy-5-morpholin-4-yiphenyl)ethanone (prepared according to WO
2004/078721). The solution was stirred at 70°C for three hours. After standing
overnight at RT, it was stirred for a further two hours at 95°C. The soivent was then
separated off and the crude product was purified twice on a preparative HPLC, after
which it was possible to isolate 63.5 mg of the title compound.

L.CMS-Rt (method B): 1.52 min [M+H"]): 524.2

Example 20
Ethyl 2-[2-(3-tert-butyl-4-methoxy-5-morpholin-4-ylphenyl)-2-oxoethyl]-3-imino-5-
methoxy-2,3-dihydroimidazo[1,5-a}pyridine-7-carboxylate as the trifluoroacetic acid

salt
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15 trifluoroacetic acid salt 590 mg of 9H-fluoren-9-ylmethyl
(7-ethoxy-6-methy[carbamoyl-2H-imidazo[1,5- a]pyridin-3-ylidene)carba
mate (19b, crude product) were dissoRved in 25 ml of dimethylacetamide
and treated with 573 mg (1.55 mmol) of 2-bromo-1-(3-tert-butyl-
4-methoxy-5-morpholin-4-ylphenyl)ethanone (prepared according to WO
20 2004/078721). The solution was stirred-at 70C for three hours. After
standing overnight at RY, itﬁ\:as stirred-fQr a further two hours at 95C. The
solvent was then sepa 0 @ de“product was purified twice

on a preparative HRLC rwhich i ible to isGlate 63.5 mg of
S-Rt (method B): E;S?nin [M+H']: 524.2 25

the title compound.
Example 20 Ethyl
20a) Bifov(2-teytimxytesmedthdiepBanidnabelin-4-ylphenyl)-2-oxoethyl]-3-imi
no-5- methoxy-2,3-dihydrojmidazo[1,5-a]pyridine-7-carboxylate as the
O~MA 10 0 20a) Ethyl
N H 0°20.0 g°(130.6 mmol) of
i€ acid were dissolved in 200 ml 5 of ethanol
and treated with 20 ml of concentrated H2SO4. After the reaction mixture

20.0 g4dHeBimemiked sorxdierotra atdiserieativieragid WerkrAisselged in 200 ml
of etH8AKIUSWaR dRIERIHP I0 SAtWrLEHNARSES sobtionand exdracteddhrgdxture

times with DCM. The combined organic phases were dried with Na2SO4

had bagn dsflbsat drsdweonryrar inwasfeesshisstnbnsmyerbiafiragidue was
taker-GMe B PBLIMNB I o881 and extracted three times with DCM. The

combined organic phases were dried with Na,SO, and concentrated, 20.1 g of the

titte compound being isolated.

LCMS-Rt: 0.82 min [M+H']: 182.2
20b) Ethyl 2-methoxy-6-methylisonicotinate
Q O~
l =
N o7

20.0 g (111.4 mmol) of ethyl 2-hydroxy-6-methylisonicotinate (20a) were suspended
in 330 mi of toluene, After addition of 36.54 g (132.5 mmol) of Ag.CO3 and 23.5 g
(165.6 mmol) of methyl iodide, the mixture was heated to 100°C with KPG stirring.
After 4 hours, the reaction mixture was allowed to cool to RT and it was filtered
through Celite. The filtrate was washed twice with water, dried with Na;S04 and

concentrated, 16.9 g of the title compound being isolated as a yeliowish oil.

L CMS-Rt: 1.49 min [M+H']: 196.2.
20c) Ethyl 2-bromomethyl-6-methoxyisonicotinate
O O\/
] >
Br N/ O/

16.9 g (86.6 mmol) of ethyl 2-methoxy-8-methyiisonicotinate (19b) were dissolved in
carbon tetrachioride and heated to reflux after addition of 16.18 g (90.9 mmol) of N-

bromosuccinimide and 0.28 g (1.73 mmol) of AIBN. After reflux for three hours and
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20b) Ethyl 2-methoxy-6-methylisonicotinate o O'~ I~ N 0" 20.0 g (111.4
mmol) of ethyl 2-hydroxy-6-methylisonicotinate (20a) were suspended in
330 ml of toluene. After addition of 38354 g (132.5 mmol) of Ag2CO3 and
23.5 g 15 (165.6 mmol) of methyl iodide, the mixture was heated to 100C
with KPG stirring. After 4 hours, the reaction mixture was allowed to cool
standih@evaaiahivas Riter i iheugH aéit STREm afNvarmaskearimige were

addeW R WA RRIBAWIAINRB AR 20 HeRRNIF ek 463 9iR é;tﬁ?lﬁﬁe it was

compound being isolated as a yellowish oil. LCMS-Rt: 1.49 min [M+H+]:

dllutefbw@ Dby Eshortuiemuithesiiaie NaxidenioltiiionR and Bnes o
wateﬁ%r@ﬁ‘ﬂdﬁﬂ)Mégﬂﬂla?ﬁ@@é%&ﬁ@a@é%twlésm@%&}%Wﬁ*i@ residue was

dissolved in carbon tetrachloride and heated to reflux after addition of

purifigg 28 g pIBRFRIAHYS) 47 IN= bIbM S5ReEifrGdientwere §ged7Bonniby of
acetdMiBle AfRIGEL fP6 83158 haurand 6808 9RdinEMEIEo e Bied with

further 7.7 g (43.3 mmol) of N-bromosuccinimide were added and the

DCMmiGarerarRicSMpeMGeAFSS YothMaRek kg ReeOtratssds aaiaty
evapWiid? G osasBethvgR Wi palatediNaideieR golution and once with

water, dried with MgSO4 and concentrated in a rotary evaporator. The
LCM%&HU‘}B%@@ purified e dr(%fé}étlve HPLC. The product fractions were

204 foamiherrasipuliie AbiessedAresasire and the aqueous solutions
)\;vf%@extracted W|thW§CM The organic phase was dried with MgS0O4 and
concentrated in a rotary evaporatoro 85<fof the title compound being
isolated. LCMS-Rt: 1.65 min [M+H]: 274.1 10 20d) Ethyl
2-aminomethyl-6-methoxyisonicotingte 0'-~ H2NiN O,, 6.72 g (47.9
mmol) of hexamethylenetetrahi} Q were initially introduced in
250 ml of chloroform and a solution of 10.95 g (39.95 mmol) of ethyl

6.72 g ércrety pigmamsthidenrisirmanne deyahepiorsferm wts datgduced in
250 FTIUSE RIS e USRI of 10.95 g (39.95 mmol) of ethyl 2-bromomethyl-

6-methoxyisonicotinate (20c¢) in chloroform was added dropwise at 0°C. The mixture
was stirred at RT for 4.5 hours and after this a further 3.36 g (24.0 mmol) of

hexamethylenetetramine (urotropin} was added. After standing at RT for a further

60 hours, the solvent was distilled off under reduced pressure and the residue was
dissolved in 500 ml of ethanol. 50 ml of concentrated HCI were added and the
mixture was stirred at RT for two hours. After addition of a further 30 ml of
concentrated HCI and stirring at RT overnight, it was freed from the solvent under
reduced pressure. The residue was taken up in DCM and carefully treated with
K.COj3 until evolution of gas was no longer observed. Subsequently, it was washed
twice with saturated KoCOj3 solution, and the organic phase was dried with MgSO.
and concentrated. The crude product thus obtained (7.60 g) was reacted further
without further purification. LCMS-Rt: 0.74 min [M+H']: 211.2

20e) N-(4-Ethoxycarbonyl-6-methoxypyridin-2-ylmethyl)-N'-(fluoren-9-yimethyl-

oxycarbonylithiourea
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15 was stirred at RT for 4.5 hours and after this a further 3.36 g (24.0
mmol) of hexamethylenetetramine (urotropin) was added. After standing
at RT for a further 60 hours, the sol#&ht was distilled off under reduced
pressure and the residue was dissolved in 500 ml of ethanol. 50 ml of
concentrated HCI were added and the mixture was stirred at RT for two

6.67 gocks. /amerdbaitRin b agiirernet Wi rrghendentisriinaie @Rd ety
disscH &N iRvVEEighbitiasEcsAdTonnibe SOEN Mndesrg(oeehmeasy ef ﬂuor@n~

The residue was taken up in DCM and carefully treated with K2CO3 until

9- ylmi&uﬂ%ﬁ%?ﬁ@a@xhwmﬁv@@t@b%%@ Nibsepidh asWHBIRISHRItate was
fllteré\ﬂ”ﬁﬁ Wil SAY IesKEC8 §QURTRN (BB LRSI IS RRGSSNASARBLE filtrate

with MgS04 and concentrated. The crude product thus dbtained (7.60 g

was %@ﬁ@&ﬂfﬂﬂ%?@%ﬁé@t%ﬁék@ﬁmﬁb%&CM@m@stemtﬁfﬁﬁ Bmes

with WAtdH il drdadRephase was dried with MIgSO4 and concentrated. The crude
N-(4-Ethoxycarbonyl-6- methoxypyrldln -2-ylmethyl)-N'-(fluoren-9-yImethyl-

prod'esﬁmaﬁ sl shranaookamTed 6rsels? Gebingriane/aifdinestate
90: 1@u'?%@@vn@%@b@@%ﬁ@%ﬂ%@@ﬁﬁ%@% WP ESHAVESHTbAdAT.

ml of toluene and freated at RT with 8.93 g (281.3 mmol) of fluoren-

LCME-a @iionifearbony [Motiidc§8Rdte. After 15 minutes, the resulting

20f) BIRGIRIMaWES. fikered off andiiediai a0k 46900 th-lle. cqrapoyRds
being isolated. The filtrate 5 was concentrated and the residue was taken
up in DCM and washed three times With wat%r The organic phase was
dried with MgSO4 and conceqtrated. e product thus obtained
was chromatographed on silica; gel ﬁgl{\g_\hyl acetate 90:10 ->
75:25), it being possible to isol .1 g of the title compound.
LCMS-Rt: 2.21 min [M+H+]: 492.8 10 20f) Ethyl
3-imino-5-methoxy-2,3-dihydroimidazo[1,5-a]pyridine-7-carboxylate o NH

1.17 § (@.38Hm@ol) of N-{4-ethoxycarbonyl-6-methoxypyridin-2-ylmethyl)-N'-(fluoren-

g-yimethyloxycarbonylthiourea (20e) were treated with 421 mg (2.38 mmol) of DCC

in 25 ml of toluene and refluxed for six hours. After standing overnight at RT, the
mixture was freed from the solvent and the residue was chromatographed on silica
gel (heptane/ethyl acetate 75:25 —» ethyl acetate/methanol 90:10), it being possibie
to isolate 88 mg of the title compound. LCMS-Rt: 0.81 min [M+H']: 236.2

20g) Ethyl 2-[2-(3-tert-butyl-4-methoxy-5-morpholin-4-ylphenyl)-2-oxoethyl]-3-imino-
5-methoxy- 2,3-dihydroimidazo[1,5-a]pyridine-7-carboxylate as the trifluoroacetic
acid salt

88 mg (0.37 mmol) of ethyl 3-imino-5-methoxy-2,3-dihydroimidazo[1,5-alpyridine-7-
carboxylate (20f) were dissolved in 4 mi of dimethylacetamide and treated with a
solution of 138.5 mg (0.37 mmol) of 2-bromo-1-(3-tert-butyl-4-methoxy-5-morpholin-
4-ylphenyhethanone (prepared according to WO 2004/678721) in 2 ml of
dimethylacetamide. After 24 hours at RT, the mixture was freed from the solvent
under reduced pressure and the residue was purified on a preparative HPLC, it
being possible to isolate 61 mg of the title compound.

LCMS-Rt (method B): 1.66 min [M+H"]: 525.3

Pharmacological Examples
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1.17 g (2.38 mmol) of
N-(4-ethoxycarbonyl-6-methoxypyridin-2-ylmethyl)-N'-(fluoren-
9-yImethyloxycarbonyl)thiourea (ZOe%vere treated with 491 mg (2.38
mmol) of DCC in 25 ml of toluene and refluxed for six hours. After

tandi ight at RT, the 15 mi freed from t lvent and
o R T SRRt
The ﬁﬁaﬁﬁwaél@ltfglbabmatﬂ@‘@ﬁlﬁa@g%@ﬁahésmM' ? a;ggbtzﬂjztgmi)aﬁﬂaam@h I 8&8ang

of the title compou -Rt:,0.81 min [M+H]: : th
00 A e R O B A ARG SR e
form&kretbioiye 3 dwydifoimi thazoflySrelpytédine wasdtieey late @l ringes into

. trif] ig,20,acid salt 88 mg (0.37 mmol) of ethyl . . ,

whic e e o st a0 sl inypresdofyer @
20-mivere dissbifieshiiod atl 18 @ingthyéackiaeidddngldeate (PR avssobdomafed off

138.5 0,37 2- -1-(3-tert-hutyl-4- -5- in-
and G e L SR A s SmR O B e A
incu E%idhrﬁtﬁi;mafoe@mﬁdﬂiwtehigmmeraitERTgeiha_miRmreg\ﬂas _T_Eeafdrftmm in
ordel 8 SRV (1B Suopoyea, R eI eolies B o Bt ed 18 15 mi PP
tubestmpounebtiEM IR (metiifod &) off G BEOlIfdd)o2En8t&0in order to pellet
the oRJEINECYRNEE Expnples 58 AR 1 delerninafion neliad: ahioilion of

i G medrs e%ugla dle ad%regaﬁon YhE p"‘r\armaco oglcgl‘?estmg of the
from dubstahPéPwasscarsiesheutipritire platedé M agge g 620 ikt et B, 0 RAPKCI,

12 ey bl e (IReh 102D SR i & B> M

§ takeri in"20 ml syringes into

0 | . ) i A P
oo o ARt L o e o
13 méepdritartibfuapdnsenesansthneplugpabyitoRiR (600 giMIGaCls solution

ans EO e B oA o oL R IS o e
substdieieucoeyiestiepiRiRE nasivangiedesth MfanliiiRiBtisibes tineddamk at RT for
s0 mfgR e ol 00r0 o e e el P
kinetigtimeeatrdromiddailiel BRRiwasiresuspended miduesah By 8siectd0arM40 at
a50 paCkZ6 MM KCL 12 mid NaHCO3, 0.30 miv NaHab 4 x e &9 m
positive control (15 pi of agonistyDMSO) were calculated and the difference was
defined as the 100% value. The substances to be tested were pipetted as a dilution
series in a duplicate determination, likewise the AUC of each substance
concentration was determined and the % inhibition of the AUC against the control
was calculated. By means of the % inhibition, the IC50 was calculated with the aid of

a nonlinear regression analysis according to the 4 parameter equation.

Table 2 shoWs the results.

Table 2:
Compound | Inhibition of platelet Compound | Inhibition of platelet
from aggregation from aggregation

Example ICso [micro M] Example ICs0 [micro M]




glucose, pH 7.4) and adjusted with Tyrode to a platelet count of 3x1
05/microliter (pl). 15 13 ml of this cell suspension were then treated with
866 pl of 10 mM CaC12 solution an§920 p1 thereof per well were
pipetted to a 96-well plate, in which 15 pl of the substance to be tested
were initially introduced. After incubation in the dark at RT for 30 minutes,

15 Bl of a TRAP solutiori $70-100 pM) were adided as the agonist @&

'Kingtics wWere recorded{y\éfg strakingat B7C farz20-minutes-ina
SpectraMax 340 at 20 650 nm. The areas under the curves of negative

cofitrol (Tyrode/ DMS®).a8d positive control{@5 pl df agonist/DMS9)

wetg calcutated-and-thegdifference-was—defined-astie100% vah{bc %"iu—,-

substances to be tested were pipetted as a dilution series in a dup’)ﬁcate

determination, likewise the AUC of each substance concentration was
determined and the % inhibition of the AUC against the control 25 was
calculated. By means of the % inhibition, the IC50 was calculated with the
aid of a nonlinear regression analysis according to the 4 parameter
equation. Table 2 shows the results. 30 Table 2: Compound Inhibition of
platelet Compound Inhibition of platelet from aggregation from
aggregation Example IC50 [micro M] Example IC50 [micro M] 69 2 13 12
0.02 30.85189.5 6b0.73190.9 80.51 20 0.07 70 Patent claims
DE2006/028 1. A compound of the formulaIRNHRR6 N5R7 R20
R8 R3 R10 Rg R4 5 and/or all sterecisomeric or tautomeric forms of the
compound of the formula |




and/or mixtures of these forms in any ratio, and/or a physiologically
tolerable salt of the compound of the formula I, where RI, R2, R3 and R4
are identical or different and indepentféntly of one another are 10 1)
-(C1-C6)-alkyl, where alkyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by -(C6-C14)-aryl, -(C3- C6)-cycloalkyl, Het,

Patenbféajrs -NH2, -OH or methoxy, 2) -O-(C1-C8)-alkyl, wHeFe28k§40g8
unsubstituted or mono-, di- or trisubstituted independently of one another
by -(C6-C14)-aryl, -(C3-C6)- 15 cycloalkyl, Het, halogen, -NH2, -OH or

1. métRexypopidet (08-o1mpiayl and Het are unsubstituted or additionally
mono-, di- or trisubstitu/t&4 by R15, 3) -(CRgC4)-alkylene-C(O)-R11,

where R11 is B)l) a hyglfdgen at&¥p, 20 )2) -(C1-C6)-alkyl, 3)3)
-(CO-C4)-alkyleng-(C6:&14)-aryl, : -Cﬁ;alkylene-Het or 3)5)

i ¢ O-C4)-a|kyl?ne-C(O)-O-Rll,
ove,5 5)Ne.iC4)-alkylene-N(R12)-R13,
ical'or differentféd independently of one
another ar&¥9)1) a tom, 5}9) -(C1-Ce)-alkyl, 71 5)3)
-(C1-C3)-fluoroalkyl,’5)4) -(CO-C4)-alkylene-(C6-C14)-aryl, 5)5)

-(GR4fes)ankyieBeriRh OR S Gt e il MRS (RS P @RPINhS Brmula |
-(CO-C4)-alkylene-C(0)-N(R12)-R13, where R12 and R13 are identical or

difBRYAT AMdtEsRITHERBYIFoh & bt Gr 8 elefiy sipiraically tolerable
-(CRreMralledenss OB LR @R whsierR12 and R13 are identical or

different and independently of one another are as defined above, 8
(BiLdB-rli8r8amk{R4 are identical or different and independently of one another

are

1) -(Cq-Cg)-alkyl, where alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by -(Cg-C14)-aryl, -(C3-
Cg)-cycloalkyl, Het, halogen, -NH», -OH or methoxy,

2) —0-(C4-Cg)-alkyl, where alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by -(Cg-C14)-aryl, -(C3-Cg)-
cycloalkyl, Het, halogen, -NH»o, -OM or methoxy, where -(Cg-C1 4)-aryl
and Het are unsubstituted or additionally mono-, di- or trisubstituted by
R15,

3) -(Cg-Cy)-alkylene-C(O)-R11, where R11 is

3Y1) ahydrogen atom,
3)2) -(C4-Cg)-alkyl,
3)3) -(Cg-Cy)-alkylene-(Cg-Cqg)-aryi,
3)4) -(Cp-Cy)-alkylene-Het or
3)5) ~Cp-Cy)-alkylene-(C3-Cg)-cycloalkyl,
4) -(Cp-Cy)-alkylene-C(0)-0O-R11, where R11 is as defined above,
5) -(Cp-Cyg)-alkylene-N(R12)}-R13, where R12 and R13 are identical or

different and independently of one another are
5)1) a hydrogen atom,
5)2} ~(C1-Cep)-alkyi,
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10 9) -0-(C1-C3)-fluoroalkyl, 10)-S02-CHS3, 11) -S02-CF3, 12) -NO2,
13) -CN, 15 14) -OH, 15) =0, 16) a hydrogen atom or 17) halogen, R10
and R15 are identical or different and Independently of one another are
20 1) a hydrogen atom, 2) -(C1-C4)-alkyl, 3) -O-(C1-C4)-alkyl, 4)
-(C1-C3)-fluoroalkyl 5) -0-(C1-C3)-fluoroalkyl, 25 6)

-(CO-C4)-alkyl (R )R uRTofioh R16 and R17 independently of

one another are 4 ydr@@nt;ér %nko IQCJ(6:66)(:<31Iks/la7
4

-(CO-C4)-alkylene-(C6-

-(CO-C4)-alkyl -)(C& c ){g‘, gzlg)ml}qglner.{E(gQ C4)-alkylene-Het, 30 10)
-OH, 11) =0, 72 12) - NO 13) -CN, 14) halogen, 15) -S02-(C1-C4)-alkyl

or 5 16) 802 (C516¢3) {IGgré‘a)IkyaileBpriQ@CBBCaﬁéDR@}é,re identical or

(D Ca AP A LA ) RS R P contica

10 di- or&rmmép@»w@mmgwmmewarg:as%mg%bove,

7 -(Cp-Cyq)-alkylene-N(R12)-C(0O)-R13, where R12 and R13 are identical
or different and independently of one another are as defined above,

8) ~(C4-Ca)-fluoroalkyl,

9) -0-(C1-C3)-fluoroalkyl,

10)  -S02-CHsg,

11) =S02-CF3,

12)  -NOg,
13) -CN,
14)  -OH,
15) =0,

16)  a hydrogen atom or

17)  halogen,

R10 and R15 are identical or different and independently of one another are

1) a hydrogen atom,

2)  +(C1-Cy)alkyl,

3) -0-(C1-Cy)-alkyi,

43 -{C1-Ca)-flucroalkyl,

5) -0-(C4-Ca)-fluoroalkyl,

8) -(Cg-Cyj-alkylene-N(R16) (R17), in which R16 and R17 independently
of one another are a hydrogen atom or -(C4-Cg)-alkyl,

7) -(Cp-Cy)-alkylene-(Cg-C14)-aryl,

8} ~(Cp-Cyq)-alkylene-(Cy-Cgl-cycloalkyl,

9) -(Cp-C4)-alkylene-Het,
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-(C6-C14)-aryl, Het, -(C3-C6)-cycloalkyl, halogen, -NH2, -OH or methoxy,
3) -(CO-C4)-alkylene-(C3-C6)-cycloalkyl, 4) -(CO-C4)-alkylene-Het, where
Het is unsubstituted or mono-, di- or /5 trisubstituted independently of
one another by -(C1-C4)-alkyl, -(C6- C14)-aryl, Het, -(C3-C6)-cycloalkyl,
-C(Q)-0-R16, -C(0O)-N(R16)(R17), in which R16 and R17 are as defined
abdve, halbgen, -NH2, -OH or methoxy, 5) -SF5, 20 6) -(C1-C6)-alkyl,
whese alk@N§ unsubstituted or mono-, di- or trisubstituted independently
of one another by halogen, -NH2, -OH or methoxy, 7) -O-(C1-C8)-alkyl,
whére alk@®98RAsubstituted or mono-, di- or trisubstituted independently

of4gje angy [(@/ :@@:QMD@WL -(C3-C6)- 25 cycloalkyl, Het, halogen,
- ﬁ% -OH o?meghofg/, 8) -(CO-C4)-alkylene-C(O)-R11, where R11 is as

deffijed aBave(®)-C5PHGd)salkylene-C(O)-O-R11, where R11 is as
defined above, 10) -(CO-C4)-alkylene-N(R12)-R13, where R12 and R13
arB eI o BifferRO-A1E ideaeALRN A TsreManRdiiaRaRiea e mhane
above, 39nbkha(CGsC4)-alkylene-C(O)-N(R1 2)-R1 3, where R12 and R13
are identical or different and independently of one another are as defined
abdve, 78 Yo -&@falkylene-N(R12)-C(0)-R13, where R12 and R13

argyidentigahor diffs ) A i .
e, 15 () Meamoa 10 e o Aol g o BF nono-,

-S02-CHSi; 06)tHS0RsCRBednpdneR]eh8y N nd anaditdobyl & 2q)C4)-alkyl,

halogen, or R5 and R6, R6 and R7, R7 and R8 or R8 and R9, together

with the F&iﬁé sasaryl, Het, -(C3-Cg)-cycloalkyl, halogen, -NHp,-OH or
methoxy,

3) -{Cp-Cyq)-alkylene-(C3-Cg)-cycloalkyl,

4) -(Cp-Cy)-alkylene-Het, where Het is unsubstituted or mono-, di- or
trisubstituted independently of one another by -(C4-C4)-alkyl, -(Cg-
Cq4)-aryl, Het, -(C3-Cg)-cycloalkyt, -C(O)-0-R16, -C(O)-N(R16)(R17),
in which R16 and R17 are as defined above, halogen, -NHy, -OH or
methoxy,

5) -SFs,

6) -(C41-Cg)-alkyl, where alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by halogen, -NH», -OH or

methoxy,
7) ~0-(C1-Cg)-alkyl, where alkyl is unsubstituted or mono-, di- or

trisubstituted independently of one another by ~(Cg-C4 4)-aryl, -(C3-Cg)-
cycloalkyl, Het, halogen, -NH»5, -OH or methoxy,

8) -(Cp-Cyg)-alkylene-C(O)-R11, where R11 is as defined above,

9) -(Co-Cy)-alkkylene-C{O}-0O-R11, where R11 is as defined above,

10)  -(Cg-Cy)-alkylene-N(R12)-R13, where R12 and R13 are identical or

different and independently of one another are as defined above,
11)  «(Cp-Cy4)-alkylene-C(O}-N(R12)-R13, where R12 and R13 are identical

or different and independently of one another are as defined above,
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to which they are bonded, form a four- to eight-membered heterocycle
which, together with the phenyl ring to which the heterocycle is fused,
forms a bicyclic system, where the h&erocyclic moiety is unsubstituted or
mono-, di 15 or trisubstituted independently of one another by
-(C1-C4)-alkyl, -(C6-C14)- aryl, -(C3-C6)-cycloalkyl, halogen, -NH2, -OH
oripthoxye @A eotnpenreN{Rh2 OIOHR 1 Asveteimdd i alainiR1 Jvehergentical
R1, R2, R3 and R4 are identical or different and independently of one
another 20HYE BN @AY LARNIGH N €M RNMBEDaffuaS G IRRshbove,
diq@y trisubstioyed iademrpdently of one another by -(C3-C6)-cycloalkyl,
halogen, -NH2, -OH, methoxy, -(C6-C14)-aryl, or Het, where aryl is
seléited i the gidlyptemsidiing of phenyl, naphthyl, 25 anthryl and

qu&r} nylv%él ir};\%-uich aryl is unsubstituted or mono-, di- or trisubstituted
5, Where Héfis selected from the group consisting of acridinyl,

azminyl,mg idipy, aziridinyl, benzimidazolyi, benzofuranyl,
benzothiofuranyl, benzothiophenyl, benzoxazolyl, benzothiazolyl,
berzotriaptlip, 30 benzisoxazolyl, benzisothiazolyl, carbazolyl,
4aH-carbazolyl, carbolinyl, quinazolinyl, qunolinyl, 4H-quinolizinyl,
quﬁﬁ?)xalif@i\,"quinuclidinyl, chromanyl, chromenyl, cinnolinyl,
depghydrggyipelinyl, dibenzofuranyl, 74 dibenzothiophenyl,
dih}sgrof ra [2,3-b§tetrahydrofuranyl, dihydrofuranyl, dioxolyl, dioxanyl,
218 H-178'995hi&%iny1, furanyl, furazanyl, imidazolidinyl, imidazolinyl,
@ﬁ‘ﬁﬁ@é@MRBJ‘RlE\Wm, 'FRIFIQ;JHSU/]R@@(?|R$1|M|hd:irﬂgléﬂda>l§étlﬁéﬁ0}}ﬁgn iihie ring atoms
isobenzofuranyl, isochromanyl, 5 isgindazolyl, isoindolinyl, isoindolyl, _
R AR AR B dAHE I RSB R cle which,
is@ﬁ%éﬂ{@l:Whh%ﬁ%?ﬁﬁié%%ﬁéngﬁ@dmh@ﬁﬂ?ﬂembiﬁﬂﬁgiwﬁ f}JS@d, forms a
octahydroisoquinolinyl, 1,2, 3-oxadiazolyl, 1,2,4-oxadiazolyl| ,
1,5589:9 8&%%&1: VRS e NEIERACESE BIRIRMY, ISoHaS SRR BY B thRsiARgTo-: o
pysinittinlktpDRRpIRIEIskN cphg RARIAECHRYLHED PRetrziOw)-alkyl, -(Cg-Cq4)-
phenothiazinyl, phenoxathiinyl, phenoxazinyl, phthalazinyl, piperazinyl,
pigéyidhﬁ&}lﬁéﬁi&h@ﬁp@whﬂaﬁwaﬁthﬁmzi@w, Opyr&AzeKHiny!,
pyrazolinyl, pyrazolyl, pyridazinyl, pryidooxazolyl,

A compound of the formula | as claimed in claim 1, where

R1, R2, R3 and R4 are identical or different and independently of one another

are

1) -(C1-Cg)-alkyl, where alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by -(C3-Cg)-cycioatkyl,
halogen, -NH», -OH, methoxy, -(Cg-C14)-arvi, or Het,

where aryl is selected from the group consisting of phenyl, naphthyl,
anthryl and fluorenyl and in which aryl is unsubstituted or mono-, di- or
trisubstituted by R15,

where Het is selected from the group consisting of acridinyl, azepinyl,
azetidinyl, aziridinyl, benzimidazolyl, benzofuranyl, benzothiofuranyi,
benzothiophenyl, benzoxazolyl, benzothiazolyl, benzotriazolyi,
benzisoxazolyl, benzisothiazolyl, carbazolyl, 4aH-carbazolyl, carbolinyi,
quinazolinyl, guinolinyl, 4H-quinolizinyl, quinoxalinyl, quinuclidinyl,

chromanyl, chromenyl, cinnolinyl, decahydroquinolinyl, dibenzofuranyl,
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pyridoimidazolyl, pyridothiazolyl, pyridothiophenyl, pyridyl, pyrimidinyl,
pyrrolidinyl, pyrrolinyl, 2H-pyrrolyl, pyrrolyl, tetrahydrofuranyl, 15
tetrahydroisoquinolinyl, tetrahydroquittblinyl, 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,
thienoimidigesreigsieswazIy drodwsyerohiiatiamebpidiagy!,
thienothiagal i i l, thi iyl 204r4azi ;

L2 3 3 L A ol ey T focary
and in which3deylsitrdapsticiitet trisddarionallyrdawsvlilbr-indazolyl,

trisubstitutad oy, RilRioh i GhdoRr ey nbRTie U 15 YRRURSIEERE many),

mono-, di- or trisubstituted independently of one another by

-(C6-C1432iRA2708. CB) e byloamiyidelgt, isamgen!ioniHEoioRzelidiny!, 2-
methoxy,;whers bl aAnd ARvh 2561 22 4elingdi aR8ve-3lidinyi, 2-isoxazolinyl,
-(CO-C4)-alkylene-C(0)-R11, where R11 Is 3)_1) a hydrogen atom, 3)2)
-(C1-Co6)anphains)3)aghthcidinylotstryd s eayasinihdré. arokraazolyl,
defined abpve, 3A)A4GN-GY-8lkysaetden Where belds asdefingdslidiny,
above, or '3§5) -(CO-C4)-alkylene-(C3-C6)-Cycloalkyl, 75 4) '
-(CO-CAP¥AZABMOEPHNTR R 1 PwHE IR IR e BBt a Mbelengpthrolinyt,
-(CO-CA)sglioyieneyNIR &AL MICHR kA AR RA R SRR, Phthalazinyl,
different and independently of one another are 5)1) a hydrogen atom, 5
5)2) -(C1Pey2AkyY), BiRFLidnyE saTidirvhiRurisyd) pyranyl, pyrazinyl,
-(CO-C4 CARIGR- A8y IvBere AVl | iAdpARANEx2BIyI
-(CO-C4;‘?2JIr[§ﬁene-l‘i|%ﬁ%, where HG}'{t.’ii3 gs de m’_e% above,m%’rplﬁg 5)6) y _
-(CO-Capyismmidazehdepairmibirypig) pyridothiophenyl, pyridyl, pyrimidinyl,
~(CO-Cakaliyirmes S rdiRAZHR B IEr B JriARNE Rk drsrifanteal
tetrahydroisoquinolinyl, tetrahydroquinolinyl, tetrahydropyridinyl, 6H-
1.2,5-thiadiazinyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-
thiadiazolyl, 1,3,4-thiadiazolyl, thianthrenyl, thiazelidinyl, thiazolinyl,
thiazolyl, thienyl, thienoimidazolyl, thiencoxazoly!, thienopyrrolyl,
thienopyridinyl, thienothiazolyl, thienothiophenyl, thiomorpholinyl,
triazinyl, 1,2,3-triazolyl, 1,2 4-tnazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl and
xanthenyt and in which Het is unsubstituted or additionally mono-, di- or
trisubstituted by R15,

2) ~0-(C+-Cgl-alkyl, where alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by -(Cg-C44)-aryl, -(C3-Cg)-
cycloalkyl, Het, halogen, -NH»>, -OH or methoxy, where Het and aryl are
as defined above,

3) -(Co-C4)-alkylene-C(O)-R11, where R11 is

3)1) a hydrogen atom,

3)2) -(C1-Cg)-alkyl,

3)3) -(Cp-Cyq)-alkylene-(Cg-Cq4)-aryl, where aryl is as defined
above,

314) -(Co-Cy)-alkylene-Het, where Het is as defined above, or
3)5)  -(Cp-Ca)-alkylene-(C3-Cg)-cycloalkyl,
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or different and independently of one another are as defined above, 7)
-(CO-C4)-alkylene-N(R12)-C(0O)-R13, where R12 and R13 are identical or
different and independently of one ar?éther are as defined above, 15 8)
-(C1-C3)-fluoroalkyl, 9) -O-(C1-C3)-fluoroalkyl, 10) -S02-CH3, 11)

-S02-CF3,.12) -NO2, 20 13) - 4) -OH, 15) =0, 16) a hydrogen atom
orgfﬂ hé@@éﬁ,‘lé@'éWE%ﬁgkﬁs’ér%He?’fﬁlﬁleo%{aﬂ‘fé?é’ﬁt {ped above,
independentlyofic h ] h -C4)-alk
SRaR SR S kR A e i
76 6) -(Ciofed)adindenddiERiien(r bf o e winicth&1e-and R17

independently of one another are a hydrogen atom or -(C1-C6)-alkyl, 7)
-(CO-C4)-aII[<%I ne-(é‘G-é Erfl))g-SR/I?v(\)/ ere aryl is as defined above, 8)
-(CO-C4)-allb)ene-(CEgE)gyalbglkyl, 5 9) -(CO-C4)-alkylene-Het, where
Het is as defined above, 10) -OH, 11) =0, 12) -NO2, 13) -CN, 10 14)
halogen, 15)802-(CcHAiYIBPaI6Y.S02-(C1-C3)-fluoroalkyl, RS, R6,

R7, R8 and g%)are iq%g%h?-%ﬂiﬁﬁéﬁgi(%%g&‘iﬁpawﬂ%bﬁ'é(rBfa%Fis as defined
| above,
5)5) -(Cqo-C4)-alkylene-Het, where Het is as defined above, or
5)6) -(Cp-Cq)-alkylene-(C3-Cg)-cycloalkyl,
6) -(Cp-Cy)-alkylene-C{O)-N(R12)-R13, where R12 and R13 are identical

or different and independently of one another are as defined above,
7) -(Co-Cy)-alkylene-N(R12)-C(0)-R13, where R12 and R13 are identical

or different and independently of one another are as defined above,
8) -{C1-Ca)-fluoroalkyl,
9) -0-(C1-Cgz)-fluoroalkyl,
10}  -S09-CH3,
11) -809-CFg,

12)  -NOg,
13)  -CN,
14)  -OH,
15) =0,

16)  a hydrogen atom or

17)  halogen,

R10 and R15 are identical or different and independently of one another are
1) a hydrogen atom,

2)  -(Cq-Cy)-alkyl,

3)  -0-(Cy-Cy)-alkyl,

4)  -(Cq-Ca)-fluoroalkyl,

5) -0-(C1-Cs)-fluoroalkyl,
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another are 15 1) a hydrogen atom, 2) -(CO-C4)-alkylene-(C6-C14)-aryl,
where aryl is unsubstituted or mono-, di- or trisubstituted independently of
one another by -(C1-C4)-alkyl, -(C6Z€14)-aryl, Het, -(C3-C6)-cycloalkyl,
halogen, -NH2, -OH or methoxy, where aryl and Het are as defined

above, 20 3) - CO-C4)-aIkerne-éC3-C6 -cycloalkyl, 4) ‘

-(E-Cca)& eafigtedmblRfel (RidsupsmiiEdt Rt frivMb R 4T igdependently

isubstituted independent] her by -(C1-C4)-alkyl. -(C6-
Cd ant KoE T EbP AT SO0t 8 G Ry R1r), i
which R1fand Ridligieras @xfiesd,ahoye iaog ey NHR, deihas 2Bove,

methoxy, where aryl and Het are as defined above, 5) -SF5, 6)

-(B11-Co gy wheley @ikgHE srisgbstittieedkyt, mono-, di- or trisubstituted
independently of one another by halogen, -NH2, -OH oy methoxy, 30 7)
e I B R TP e RELR ERb BRI URES ARod

trisy stity(tﬁq, independently of one another by -(C6-C14)-aryl, -(C3-C6) 77
cycloalkyl, Het, halogen, -NH2, -OH or methoxy, where aryl and Het are
ad definethbove, 8) -(CO-C4)-alkylene-C(0)-R11, where R11 is as
defined akgy. : 9) -(CO-C4)-alkylene-C(0O)-O-R11, where R11 is as
defined above, 5 10) -(CO-C4)-alkylene-N(R12)-R13, where R12 and R13
aredpgentiGilior different and independently of one another are as defined
aq%\ée, 1[%{{SC(%-C4)-alkylene-C(O)-N(R12)-R13, where R12 and R13 are
identical 6f different and independently of one another are as defined
abddje, 130LE0-CE)alddme-N(R12)-C(0)-R13, where R12 and R13 are
identical 10 or different and independently of one another are as defined

ad&e, 9RecfcHATBIRRRIYA) -O-(C1-C3)-fluoroalkyl, 15)
'%Q%I%?R%)R§%%'&Eé’are identical or different and independently of one

another are
1) a hydrogen atom,

2) -(Co-Cyq)-aikylene-(Cg-Cq4)-aryl, where aryl is unsubstituted or mono-,
di- or trisubstituted independently of one another by -(C1-Cgq)-alkyl,
-(Cg-C14)-aryl, Het, -(C3-Cg)-cycioalkyl, halogen, -NHp, -OH or
methoxy, where aryl and Het are as defined above,

3) -(Cp-Cy)-alkylene-(C3-Cg)-cycloalkyl,

4) -(Cp-C4)-alkylene-Het, where Het is unsubstituted or mono-, di- or
trisubstituted independently of one ancther by -(C4-Cyg)-alkyl, -(Cg-
Cq4)-amyl, Het, -(C3-Cg)-cycloalkyl, -C(0)-0-R18, -C(O)-N(R16)}(R17),
in which R16 and R17 are as defined above, halogen, -NHo, -OH or
methoxy, where aryl and Het are as defined above,

5) -SFs,

8) -(C1-Cg)-alkyl, where alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by halogen, -NH», -OH or

methoxy,

7) ~-0-{C4-Cg)-alkyl, where alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by -(Cg-C14)-aryl, -(C3-Cg)-
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1517) -NO2, 18) -CN, 19) -OH or 20) halogen, or R5 and R6, R6 and
R7, R7 and R8 or R8 and R9, together with the ring atoms 20 to which
they are bonded, form a four- to eigkﬁ-?membered heterocycle which,

together with the phenyl ring to which the heterocycle is fused, forms a

oA AL ATOE oS0 SUES O B AR ot r

benzothigzolgriRgAzispxazole, benzothiofuran, benzothiophene, 25
benzo[l,rir?oxathiole, benzoxazole, benzothiazole, benzotriazolyl,

quthazolm&odein=Riblepee GliRdRe] aMbiguenBilZine asudsdiagmhebove,
chroman,,chr n innolin -dihydroben Aldioxin,.
o et RS TS Bt Rl 6158 dhned above,

[
an,

3,4edinydyoy ARNEHINETNE. R4S Ay ErepeZeexpRaI8 are identical
2,3ﬂihyd£ot§él%;%ﬁh@ole, 1, -d%drobenzo[c]thiophene, 2,3-d'}h)|/dr3 IS%a o

benzo[bjdiftgshshanihitaianenteidly dhdoknenidbbearefasalsiiseduabolie,

f%igra?y@ L}S’%’l}%ﬁ%’@&w%@&?ﬁﬁ%ﬁ%ﬁﬁ?ﬁ%@ere R12 and R13 are identical
2,3,4,5-tefrahyeront Hricemdelpiaceping ob o Arisih defined above,
tetr hydro‘:C'S-Eo af:@S- zaben cl hmgone 3,4,5,6-t%ir%rﬁy3?o-gli|r-}e a‘ove.
e Rolb] I A AL RS ot OIS W A L Bscfgtioa
or tetra'B.(P'W@HW&%M&@%@RQ{%&%@’%%{HSPé)‘é%%&%ﬂ?%%%%ve,

or mono-, di- or trisubstituted indepe of one another
-(¢3)Ca)-HikyiCs -ftueroalkyaryl, -(C3-C6)-cycloalkyl, halogen, -NH2, -OH
or,methoxy. . 3. AC ound, of the formula | as claimed in claims 1 or 2,
Wﬁ%jye Ri@ﬁ@ﬂlﬁgﬁfﬂﬂﬁwg ‘dentical or different and independently of
ong; nott@@?.@ ) 1) a hydrogen atom, 2) -(C1-C4)-alkyl, 3)
-O-(C1-C4)-alkyl, 4) -(CO-C4)-alkylene-C(O)-N(R1 2)-R1 3, where R12
aridR13-eB&ildiftigal or different and independently of one another are a

hydrogen atom or 15 -(C1-C4)-alkyl,
H7y %G, (C1-C4)-ally

18)  -CN,

19) -OHor

20) halogen, or

R5 and RG, R6 and R7, R7 and R8 or R8 and R9, together with the ring atoms
to which they are bonded, form a four- o eight-membered heterocycle which,
together with the phenyl ring fo which the heterocycle is fused, forms a
bicyclic system selected from the group consisting of benzimidazole,
benzisothiazole, benzisoxazole, benzo[1,3ldioxole, benzofuranyl,
benzothiazole, benzisoxazole, benzothiofuran, benzothiophene,
benzo[1,3]oxathicle, benzoxazole, benzothiazole, benzotriazolyl, quinazoline,
quinazolone, quinoline, 4H-quinolizine, guinoxaline, chroman, chromene,
cinnoline, 2,3-dihydrobenzo[1,4]dioxin, 2,3-dihydrobenzofuranyl, 1,3-dihydro-
isobenzofuran, 3,4-dihydro-2H-benzo[1,4]oxazine, 2,3-dihydrobenzooxazole,
2,3-dihydrobenzothiazole, 1,3-dihydrobenzo[c]thiophene, 2,3-dihydro-
benzo[blthiophene, indazole, indole, indoline, isobenzofuran, isoquinoline,
isochroman, isoindazole, isoindole, isoindoline, 7-oxabicyclo[4.2.0]octa-1,3,5-

triene, phthalazine, 2,3,4,5-tetrahydro-1H-benzo[blazepine, 6,7,8,8-



10

15

20

30

5) -(C1-C3)-fluoroalkyl, 6) -(CO-C4)-alkylene-C(O)-O-(C1-C4)-alkyl or 7)

=0, 8) halogen, 20 R10 is 1) a hydrogen atom, 2) -(C1-C4)-alkyl, 3)
-(CO-C4)-alkylene-(C3-C6)-cycloalkyBor 4) -(C0-C4)-alkylenephenyl, R5,

R6, R7, R8 and R9 are identical or different and independently of one 25
another are 1) a hydrogen atom, 2) -(C1-C3)-fluoroalkyl, 3) halogen, 4)
-CeleeAp-Aigra SRRz ey ROyt 4 1. E8RE apg dgy-2H-

(5 %ﬁkX'@Q%ﬂﬂﬂrﬁ(@ét%&ébﬂmmﬁl;2% 4-tetrahydroquinoxaiine or

-(CO-C4)-alky en_e-N(RlZ)-Rl3, where R12 and R1‘3 are identical or
différeRy diispridpetineniero e Jifiaie webcangglyge nasestiuted or

(GGt @k B HNAEPrRAralkuisng Hebnuhstg Hs! i setecied)fory

the group consisting of morpholinyl or pyfrolidinyl and is unSubstituted or
mgQg-0x gisupistiiiedlpiiependdntdyrefiogeranbitier ByHClrGthakyyl, =0
or -NH2, or R5 and R6, R6 and R7, R7 and R8 or R8 and R9, together
with the ring atoms 10 to which they are bonded, form a four- to

eighignfibberest ieteraeyale WicHaitragthermithsnespzeRyirg to which

the heterocycle is fused, forms a bicyclic system selected from the group
conbidting ot 2R ars- BeRbep U didere ek iRdRRRGaty of one another
3,4-dihydse-2H-benzo[1,4]oxazine, 2,3,4,5-tetrahydro-1
H-kienzo[b azepine, tetrahydroquinoline, 15 tetrahydroisoquinoline,
1,53, 4-18tFHV AR LRHGRAline or 6,7,8,9-tetrahydro-5-

2

) ~(Cq-Cg)alkyl,
3) -0-(C4-Cy)-alkyl,
4) -(Co-Cy)-alkylene-C(O)}-N(R12)-R13, where R12 and R13 are identical

or different and independently of one another are a hydrogen atom or
-(C1-Cq)-alkyl,
) «(C1-Ca)-fluoroalkyl,

()]

6) -(Cg-C4)-alkylene-C{O)-0-(C1-Cy)-alky! or
)y =0
8) halogen,

-..J

R10is 1) a hydrogen atom,
2)  ~(Cq1-Cyl-alkyl,
3) -(Cp-Cy4)-alkylene-(Cz-Cg)-cycloaltkyl or
4) -(Co-Cy)-alkyienephenyi,
R5, R6, R7, R8 and R9 are identical or different and independently of one
another are

) a hydrogen atom,
2) -(C1-Cq)-fluoroalkyl,
)

3 halogen,
4) ~0-(C1-Cyg)-alkyl,
5) -OH,

6)  -(Cq-Cg)-alkyl,
7) -SFg,
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4,

oxa-9-azabenzocycloheptene, where the heterocyclic moiety is
unsubstituted or mono- or disubstituted by -(C1-C4)-alkyl or halogen. 4. A
compound of the formula | as claimefSn one or more of claims 1 to 3,
which 20 is the compound

§5 -di-tert- bu [-4-hydrox hen\(/g)l 2-(3- |m|n0|m|dazo[1 5-a]pyridin-2-
yI) hanoﬁ@OZC( RfdREbf{ B fpyriam-Bupsoaiiy/ pentaﬂuorosu

e O R o il

3 (3,5- dll)da‘fé«k&ﬁybﬂ&yd]’@i&hh@ﬁMD@F@Tﬁmfﬁ@tﬂam’f@@yamﬁ&égﬁn%ﬂiﬁym
in- 2-y

1-(3,5-di ?gﬂ-%fq{Wya‘?Bxyphenyl) 2-(3-imino-8-methylimidazo[1,5-a]pyri

dinp?-yhed lene-Het, where Het is selected from the gro ti
1-(3, -di-%erﬁrbta@?l‘ 4ﬁﬁydroxyphenyl) 2-(3-imino-8- methyllmldazg[ %paﬁ;?{/‘rsfs N9

din- 2-yl)etmogre hsyiher Pp:wmimfmyl degddt unsubstituted or mono- or

1-(3,5-di- rt b d enyl)-2:(3- |m|no trlfluor ethylimidazo
5. a]pyrlcig?- -y g%a&n}c@rffegpé%f y of bne ano er by - &n 6}% H'(? 8
5-di-tert-byhylr4dpydroxyphenyl)- 2 (3 imino-7-trifluoromethylimidazo[1,5-

a]pyridin-2-yl)ethanone as the hydrobromide salt, methyl 2-[2-(3, 5-d
i- t&ﬁ@un@laﬁh% XY TRE rﬁ%ﬁf)émdﬁ&myﬁi&andi% m@sther with the ring atoms

SRR SRR A o ppopcio it
|n‘t@@eﬂﬂgrdmtjdtbmbammBgaqpyﬂdmretéahmemme is fused, forms a
Lelg %% ShMEREPHORTNS Wtatiy BBROKNIG B 2 alRyeRs oL =

a]pyridi none,

1- (I%’»lt@ﬂm)lﬂld%ﬂxmebm?@@%ﬁhfmﬂm 3. otleyyip-2Bhernos-40xazine,
t
A Sgé/élnr?(;?ﬁ?ﬁmo preltt?ltaé m)g Q@%&ﬁgﬁy I‘-(@L%|On|on|reﬁ|dazo[1 5-
a]Fﬁ}ﬁ@lhﬁ/@qM’i)@maﬁOW@? 212, Bddettalnydometioyane dr 6,7,8,9-tetrahydro-5-
%QQQEZBB@%QQC@%{EQGV l%%g??%ﬁ@}‘\llatﬁ'ocyghc moiety. is um&tit%stltuted

0Xy-3-Imino-2 roimidaz alpyridi carboxylic aci
m@ﬂm@ﬂmd@r dfsubstltuted by -(C1-Cg4)-alky! or halogen.

A compound of the formuia | as claimed in one or more of claims 1 to 3, which
is the compound
1-(3,5-di-tert-butyl-4-hydroxyphenyl)-2-(3-iminocimidazo[1,5-a]pyridin-2-
yllethanone,
2-(3-iminoimidazo[1,5-a]pyridin-2-yi)-1-{3-pentafiucrosulfanyiphenyl)ethanone,
2-(1-cyclopropyi-3-iminoimidazo[1,5-alpyridin-2-yl)-1-(3,5-di-tert-butyl-4-
hydroxyphenylethanone,
1-(3,5-di-tert-butyl-4-hydroxyphenyl)-2-(3-imino-1-phenylimidazo[1,5-a]pyridin-
2-yhyethanone,
1-(3,5-di-tert-butyl-4-hydroxyphenyl)-2-(3-imino-8-methylimidazo{1,5-ajpyridin-
2-yllethanone,
1-(3,5-di-tert-butyl-4-hydroxyphenyt)-2-(3-imino-8-methylimidazo{1,5-ajpyridin-
2-ylethanone as the hydrobromide salt,
1-(3,5-di-tert-butyl-4-hydroxyphenyi}-2-(3-imino-7-trifluoromethylimidazo[1,5-
alpyridin-2-yhethanone,
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2-[2-(3-tert-butyl-4-methoxy-5-morpholin-4-ylphenyl)-2-oxoethyl]-7-chloro-
3- imino-2,3-dihydroimidazo[1,5- a]p;g&jlne -6-carboxylic acid methylamide,
2,2,2-

trifluoro-N-{3-[2-(3- |m|n0|m|dazo[1 5-a]pyridin-2-yl)acetyl]-5-pentafluoro-

Ugs?g%pé‘ et I}a oxy %%fcl%s th%mﬂlﬁﬁfé— ?%T?%Clp Sﬁtﬂoromeath;(l)i[rﬁig_azoﬂﬁ—

TOMO- rom pneny minoimi

a]pWMHi@Ayé)maamwagmmtﬁmr@}amnmiecsdismt
e e S S e S o2
6-@itnakpiRiddanol 2 H2a(pymidthglanrcimdSxpletéafluorosulfanylphenyl)-2 25
| 1 i he, tyfl
M o e W e
ny@uﬁ@%{h&ﬁ%ﬂ{emwwlrﬁm@gr&i@;@;ﬁi@moxylate
fI

e S R S R 2 e antcg:

Sa}pw@ﬂ-ﬁ-diwéj\mn@imzo[l 5-a]pyridine-6-carboxylic acid methylamide

293 lueraaesiie A skt BB oneny

yl-4-meth 5-mo r -yiphe 2I)- -oxoethyl] -3
mmﬁifﬁﬂrﬁm’iMﬁwdﬂm&dkﬁl@ﬂfﬁr&aﬁ)ynd|ne 7-carboxylate as the

triflyar I n f flicaciqus
e AT B R o R
m@}@yolﬁmaﬂﬁ’\é)a’ﬁhﬁmﬁgether with a pharmaceutically suitable and

| g, Qe
D R e A A B B S Bt
in betexMBrendieidiths iyt airid areldrocrlstitid orabrredisain efid the

prﬁ@@{;@gm‘&gcondary prevention and therapy of all diseases of the type
ich- accompany thromboses, embolisms, hypercoagulability or fibrotic

Wi
cratiéd:tzo bﬂ%éd@@tﬁ@@aﬁwmarwmwmmwmmw -7-chloro-3-

the
L R S AL L M M. 222
pdﬁﬂbﬁm{yf\éfﬁb[au@wn@mmmrd@zofnrémwwm@nm@eiyédsbwma@m-
A AR AT I RUAS A SYRRLSIHGBroacetic acid salt,

1-(3-bromo-4-methoxy-5-trifluoromethylphenyl}-2-(3-iminoimidazo[1,5-
ajpyridin-2-yl)ethanone as the triflucroacetic acid sait,
2-(3-iminoimidazo[1,5-a]pyridin-2-yi)-1-(4-methoxy-3-morpholin-4-yi-5-
trifluoromethyiphenyl)ethanone as the trifluoroacetic acid sait,
6-ethoxy-3-imino-2-[2-(3-methylamino-5-pentafluorosulfanylphenyl)-2-
oxoethyl]-2,3-dihydro-1H-imidazo[1,5-a]pyridin-5-one as the triflucroacetic
acid salt,
2-[2-(3-tert-butyl-4-methoxy-5-morpholin-4-ylphenyl)-2-oxoethyl}-6-ethoxy-3-
imino-2,3-dihydro-1H-imidazo[1,5-alpyridin-5-one as the trifluoroacetic acid
salt,
2-[2-(3-tert-butyl-4-methoxy-5-morpholin-4-ylphenyl}-2-oxoethyl}-7-ethoxy-3-
imino-2,3-dihydroimidazo[1,5-a]pyridine-6-carboxylic acid methylamide as the

trifluoroacetic acid sali or
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as restenosis after revascularization and angioplasty and similar
interventions 20 such as stent implantations and bypass operations, or the
reduction of the risk of thrombosis a®ér surgical interventions such as in
knee and hip joint operations, or interventions which lead to contact of the
blood with foreign surfaces such as in dialysis patients and patients

hafiny rrdikveditejtcashdtéragthamsdnimmpiiitravdebeny taagxpaion]-3-imino-
SeRRI Ik PIDeL It ARRHIAT &P oY M&ﬂmﬁr@a@ﬁewg riec by
inflammatiogl, atherosclerosis, dgbe%]sb%,and the metabolic syndrome and
thitiflsetpatatcafbegilowth and tumor metastasis, inflammatory and
degenerative joint disorders such as rheumatoid arthritis and arthrosis,
disorders of the hemostatic system such as fibrin deposits, fibrotic

cHy ARG RIIMBICE IR ISRD A BBRGIGVE FIIRNh A (PdEeRe,
aduhissoiatonisHRRBIBYINSEQNE AL AR SeRPsis &f hRIBYRLHEH £¥8gether

operations or prevention and/or treatment of scar formation. 8. A process

foMHeHRIFEMACALSCHY softppiarmnerrhyseirmirallniolpirhiavRhisHe @dditive

MR B9 U BHE BB pacting a compound of the
formula Il R5 R6 Y /\ R7 (lIl) O R9 R8 where the radicals R5, R6, R7, R8

and R9 are as defined in formula | and Y is chloride, bromide, mesylate or-

tosylatgsavishtpcenpnAPhinRSIMHIad !l Bd MtéeBNAEMPNRERSA claims

R10 5 in the presence of a base and of a solvent to give a compound of

the Brinaated s wetiefinef 2 corsicring drferctinerpigrNYIpxis, secondary
prevention and therapy of all diseases of the type which accompany

thromboses, embolisms, hypercoagulability or fibrotic changes.

The use as claimed in claim 6, which comprises myocardial infarct, angina
pectoris and other forms of acute coronary syndrome, stroke, peripheral
vascular disorders, deep vein thrombosis, puimonary embolism, embolic or
thrembotic events caused by cardiac arrhythmias, cardiovascular events such
as restenosis after revascularization and angioplasty and similar interventions
such as stent implantations and bypass operations, or the reduction of the risk
of thrombosis after surgical interventions such as in knee and hip joint
operations, or interventions which lead to contact of the blood with foreign
surfaces such as in dialysis patients and patients having indwelling catheters
or disseminated intravascular coagulation, sepsis and other intravascular
events which are accompanied by inflammation, atherosclerosis, diabetes and
the metabolic syndrome and their sequelae, tumor growth and tumor
metastasis, inflammatory and degenerative joint disorders such as rheumatoid
arthritis and arthrosis, disorders of the hemostatic system such as fibrin
deposits, fibrotic changes of the lung, such as chronic obstructive pulmonary
disease, adult respiratory distress syndrome or fibrin deposits of the eye after

eye operations or prevention and/or treatment of scar formation.

A process for the preparation of the compound of the formula | as claimed in

one or more of claims 1 to 4, which comprises
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R1R2NOR9 R3~1INII~RfiR4R101/(VI) R5R7 R6 10 where the
radicals R1 to R10 are as defined in formula I, with a compound Z- CN,
where Z is tosylate or bromide, in théBresence of a base to give a
compound of the formula I, or c¢) either isolating the compound of the
formula | prepared according to _process a) or b) in free form or releasing
it fom pHESeIEG cafy MReIerEmé s dafswWa #h the case of the presence
of acidic or basm;ggoups ggnverting it to physiologically tolerable salts, or
d) separap [ of the formula | prepared according to process
a) or b), or a syitablg/pregursor of the L rmula 1, which on account of its
chemical strucf(ire 8 ntlon{ ic or diastereomeric forms, by salt
20 formation@ith ena mencally pure acids or bases, chromatography
on chiral stationg@yg phasgsgor derivatization by means of chiral
enantiomerically pure compounds such as amino acids, separation of the

dindieredhiera inasBSoMeimR, RARaR ARG shéethigl adaimnia | and Y is
OreHRSIHEOBRSRYES rﬁ@%ﬁ%ﬁ)@%@@tﬁfﬂ?g‘%@ngo thE 8{’%@%6% la 11!
the preparation of the compound of the formula Vi as claimed 5 in claim

8, wherein a compdund afithe formula VIII RI R2/N Y (VIII) R3 YY R4

R10 wherezhe radicals R1, R2, R3, R4 and R10 are as defined in formula

land Y is chl 0 , mesyla(tﬁis)r tosylate, is reacted with a

compound of

{
U

R4 R10

in the presence of a base and of a solvent to give a compound of the formula
i, or

b} reacting a compound of the formula Vi

R1
R IN g c? RO
Ry X N i\ R8

R4 R10 "5 _r (Vi)

where the radicals R1 to R10 are as defined in formula |, with a compound Z-
CN, where Z is tosylate or bromide, in the presence of a base to give a
compound of the formula |, or

) either isolating the compound of the formula | prepared according to
process a) or b} in free form or releasing it from physiologically intolerable
salts or, in the case of the presence of acidic or basic groups, converting it to
physiclogically tolerable salts, or

d) separating a compound of the formula | prepared according to process
a) or b), or a suitable precursor of the formula I, which on account of its
chemical structure occurs in enantiomeric or diastereomeric forms, by salt
formation with enantiomerically pure acids or bases, chromatography on chirat
stationary phases or derivatization by means of chiral enantiomerically pure

compounds such as amino acids, separation of the diastereomers thus
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10.

formula IX (HA) R5 R6 HZN R7 (IX) O 10 R9 R8 in the presence of a
base and of a solvent to give a compgund of the formula L 15 10. The
process for the preparation of the conpound of the formula Il as claimed
in claim 8, where Y is Br and one of the radicals R5, R6, R7, R8 or R9 is

fJuo sulfanyl, wherei ompou d of the formula Xa R5 R6\ R7
DR B B CD R e R B AR TR B P
pmtaﬁﬂomsxﬂfan;dl;m‘rdzﬁmmﬂser radicals R5, R6, R7, R8 and R9 are as
defined in formula |, is converted with a brominating reagent to the
compound of the formula II, or b) a compound of the formula Xla 84 R5
RER7proseds @MhR DR Bavhikre oﬁéwefdbmpadjadlsﬁﬁelﬁﬁnﬁiﬂa% @sR%imed
IS, Renatl aflu ros#lfanﬁ/l and the othehg::}dl als Iﬁﬁ R7, R8 and R9 are
ad de ihed-in formu a? AALY é’{ﬂ 8%"(—5‘@ butylene or, together
with the group 5 BJ-C-O-, forms a 1,3-dioxo ring of ring size 5, 6 or 7, is
treated wigh a br minating reagent and subsequently converted in the

the compound of the formula .
y (VI

R4 R10
where the radicals R1, R2, R3, R4 and R10 are as defined in formula | and Y

is chloride, bromide, mesylate or tosylate, is reacted with a compound of the

formula X

in the presence of a base and of a solvent to give a compound of the formula
5.

The process for the preparation of the compound of the formula Il as claimed
in claim 8, where Y is Br and one of the radicals R5, R6, R7, R8 or RS is
pentafluorosulfanyl, wherein
a) a compound of the formula Xa

R5 R6

R7 (Xa}
@)
R9 R8
where one of the radicais R5, R6, R7, R8 or R9 is pentafluorosulfanyl and the
other radicals R5, R6, R7, R8 and R9 are as defined in formula |, is converted
with a brominating reagent to the compound of the formula Il, or

b) a compound of the formula Xla
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11. The process for the preparation of the compound of the formula Xa as
claimed 10 in claim 10, where R6 is pentafluorosulfanyl and R8 is
dimethylamine and the radicals R5,9%7 and R9 are as defined in formula
I, wherein a) a compound of the formula XIVa F.~IFF-SF HOF P
(XIVa) O is first nitrated and subsequently reduced with hydrogen to give
the amine of 15 tHBJormulRllla, FFS F HO F (Xllla) © NH2 Db) the
compound of the form llla obtained is dimethylated on the nitrogen
and the carboxyhle-a erved with thionyl chloride to the acid
chloride gpd S eatlyreacted with 0,N-dimethylhydroxylamine to give
a 20 compoypd of thé formula Xlla, and 85 0- F-SF F -N F (Xlla) N c) the
compound of the &¥hula XRBobtained is converted with

MEHWIEZRLFHR RIS fSNRCHMPRNE QR8RS ILMUA &fbsulfany and the
other radicals R5, R, R7, R8 and RO are as defined in formula |, W is

ethylene, propylene or butylene or, together with the group

~0-C-0-, forms a 1,3-dioxo ring of ring size 5, 6 or 7, is treated with a
brominating reagent and subsequently converted in the presence of an acid to

the compound of the formula Il

The process for the preparation of the compound of the formula Xa as claimed
in claim 10, where R6 is pentafluorosuifanyt and R8 is dimethylamine and the
radicals R5, R7 and RS9 are as defined in formula |, wherein

a) a compound of the formula XiVa

FF
o ~dF
' >_/7 \ (XIVa)

o —
is first nitrated and subsequently reduced with hydrogen to give the amine of

the formula Xllla,

(XIlia)

b) the compound of the formula Xllla obfained is dimethylated on the
nitrogen and the carboxylic acid is converted with thionyl chloride to the acid
chloride and subsequently reacted with O,N-dimethylhydroxylamine to give a
compound of the formula Xlla, and



85

(Xila)

c) the compound of the formula Xlla obtained is converted with

methylmagnesium bromide to the compound of the formula Xa.



