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1 | m noi m dazopyri di ne derivatives having
antithronbotic activity 5 The disclosure relates to
~nhovel conpounds of the fornula | having
antithronbotic activity, which in particular inhibit
the protease-activated receptor 1 (PARLl), processes
for their preparation and use thereof as nedi canents.
10The protease-activated receptor 1 (PARLl) is a

t hrombi n receptor which belongs to the class of G
protein-coupled receptors (GPCR). The gene for PARL
is on chronobsone 5q13, consists of two exons and

Im:nomd@z@oy@dtr@gd@waéweabpwm aniithnoynboticlastivibART i s

expressed, inter alia, in endothelial cells, snooth
muscl e cells, fibroblasts, neurons and hunan bl ood

The diRcRIsE I'@Félatebﬂo b.loo@ﬁcmhp@mcﬁ 6f, theﬁ&lnu;a | dwavitigi amigtiroaiiotic
receptor of signal_ transm ssion which is involved in

activity fehichiin |pafticeliardmhlbﬁ she ginteger-pelivaied peesiion] BARS)s.
proceggées B \{La%'leggeava m#‘.@'ﬁ?&e& e(?ﬁ telgigcaﬁ?t i s of the

proteoly a par m nus of
t he PARs, whereby a new N-terrri nal sequence is

o e i ) ot i
the cldds (‘ff@yr&ﬂe rpéo%? l?é@él)gﬂorfsl (@P@ﬁ %mé fIr BAT®1 is on

surviv e proces otting and the
chromssbeecit; consistd oft twenexafnst dmed cdwﬂrsa#@gmmmﬂmproxumately

27 o R o B 5 S 4 SRS

ftbroblﬁgésﬁeefoﬁéaéﬁ%@ﬁ]aﬁq{!ééd btdlef. Ilghilo%ﬁﬁﬂﬁeﬁafts AR té he
bl ood Toss in the 25 danaged area i s decreased

importahereteptonifaignal sransatissien pﬂ‘@af'elseﬂV@\t@Gi vaithednlt!ayon of the

coorel T Pond BB e AR A (S s Bhehlfor e

prote&ﬁ@tcieéwgdoém Bhft cfflttbé NtegifihusSofthé FARS, wmersy blrew N-
for the -stinmulation of platelet agﬂﬁggatl
@q;egisort(ﬁgarmacol Rev

g essel wall. 2 3. The initially still |oose
5420:9?{? ﬁg(tﬂaggregate is crosslinked by fibrin. If the

thronbus only contains platelets and fibrin, it is a

Blood ‘Mbtﬁﬁg Isha Pﬁtﬂé‘és dffcohedl & e bised ﬂ@k&@s@énﬁ’dl&or the surwval of
ditronally present, it is a red thr

mam ﬂ%ﬁ'ﬁeThQ\ﬁmSﬁ@élciQ‘\'@PQ 8Ae the pubgrAMans dtﬁsg%lpv@a ﬂ!ﬁfclphéﬁer

R e

into founphaged:c pat hway and the extrinsic pathway. These
pathways are initiated by different mechanisns, but

ikn a | ater phase they converge to gl ve a common
1. Thesphasiecof \cﬁscparmytr@ﬂon HRy means efdhisathedklecd Tass in the

d thronbus or of a clot on the
dama%eoc[gge 'ggj %?éjgcul ar wall abnormality wi thout a
wound is the result of the intrinsic pathway. Fibrin
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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clot formation as a response to tissue damage or an
injury is the result of the?extrinsic pat hway. Both
" pat hways contain a relatively | arge nunber of
proteins, which are known as clotting factors. The
pat hvvaé necessitates the clotting factors

3. The\,m];“r?"” t@?[%s%ia 74 agoregaig *&55}%‘4’4@@@ kv &bAn. Iithghthrombus
t
only ccgghﬁ%%léfelé@ I ?ﬁ fidHritNQ 38Dnits ﬂ*r&h‘l‘ﬂ)h ?Q?%@E)é)dpqoapgg,ﬂgs are

hol 1 pids from platelets
addifiGPéHﬁS’reaiel‘ﬁhé!mred/ﬁtronﬂnuef factor X. The intrinsic
pathway is initiated when prekallikrein, high
ki ni nogen, factor Xl and X1 bind to

| | t
4. Aﬁeg‘?vﬁg'éét%\r?é’\ﬁgl %ﬁatf’@%“abbl%ﬁ dissolvetiby therastion iof the protein

desi gnated as the contact phase. Exposure to vessel
plasmial | col l agen is the primary stimulus of the contact
phase. 20 The result of the processes of the contact
phase is the conversion of prekallikrein to
Two alenhfive BathwayBiiedy tiHaMoRhragbh Rl insi
Factor Xl | a%dr ol yzes further pr ga)a[nlaa{épﬁhgqnlmnsm pathway

and thagxiiipricaraitiwey. Aoese nathovayissanetisitistexliby difiéiért mechanisms,
ation of

but in d Eﬁﬁ%rgﬂ'ﬁ%%:%gthgg &ﬁ%l{%%qgfélyé %géoor{m@)ébls‘g@?éhggp%tpway of the
c|omngmaa@guenrne fermvapadif s thrEﬁib‘E;sQﬁQﬂf%ch@tfoﬁ e b&idhals 2

e of vasoconstriction occurs. Brad y Inin

VaSCUi&E?N%E%W@malwth@uha grounsl isdbe aesuleoighe iiktrinsicquethway. Fibrin

clot forv#ﬁtl&t?%s ecfé %33% dggbq,g(?ef 2%8{ %ag’?ggﬁma@%ﬁge
extrinsiy ptamway Pﬁaihnmﬁlﬁkﬁaj/s cOne@t BO¥MEVERAARIEN b AY of proteins, which
dical's, The serine protease activity becones

are km%’p%?@ ir;gftagitor@ ndi ng of Ca2+ ions to these GLA
radi cals. A nunber of the serine proteases of the

The BP0, ERSEATR AR Schle b K SR anc

Ins

preka!h!&am drigh %ﬁ)[@itﬂ@:\/‘ﬁélgﬁﬁﬁtrﬁﬁo@%:ﬁ%lél@@%h& Qné?}h'o‘éﬁﬁb@?’lds from
factor Xa. The reret%wsue or the formati on

piateletsf a%’{“iﬂ of tﬁésﬁsprﬂ%"s Badsrenibe antivation «f fackoe )Q: ar ﬂn@l iakinsic
| Xa

pathway fsoiﬁ]ace ! h%@fpr@ﬂ !é%r%g arépﬁéﬂeg%éw&gﬁﬁ "F%%?:’i‘ quﬁgr Xl and

X! bind b aawgat%%ﬁcmméslmcesmtsem@ﬁmm akd; ﬁat@ﬁ as the contact
hat i dyl serl ne and phosphati dyl i nosi along t

phase. g 840 Vepeelaxpbeiiagesristt @ﬁiwﬁtjﬁmlmepoﬁmeMac’t phase.
The res@lf‘ bYF]Hehﬁrofc%E@é bf’?\ac%or]itga HFM%Z tﬁ%@%%ﬁ@?&ﬁﬁf ;yiekglhkrem to

rocess

kainkrerrr ,eefeiph om tlﬁmradtaatay%ctdﬁa(wrﬁb@&)r Kpstretiroldds fusther
t her eforg{ﬁg cofactor in the clotting cascade. The
prekallikeaipito kailikreigs se aetiwation isithgi repuit.oii tln@aa@ﬁgf@ﬁva’non of

factor XIV' é&t%tr&? %&té@kl 58@@%}1% ﬁ%f%%?é tﬁ? #:é’xse Or]l bradykmm a

hro
vasodtlatmn dens mﬁllrcgﬂobthetlhm@ﬁbhase bavé%co‘ﬁsltﬂltﬂxoh%cfcl.l@'Qr)édyklmn
cl eaved further by thronbin and inactivated. This
results frgwa theabighvinblecafartaeighhkioirio genniin thel freeepes bf 022+ ions,
factor, Vi d self-limtation of kinase
factor Xl i BIe Y BFIRI Roha&ia TXu@ RIBSE263Rt APiReRtoRS pitamin K-
dependdhit @%ﬂd@@%lmsmk@ GD/@\) acdibyat TH% R%&n@‘ﬂ)?@t'éaw %%qu vity

pl atel ets PARI and cént

becomesg abpardd’ﬂ@ﬁ@ﬁbmcmg @ﬂC@QﬂIB%@o E}%s%pégﬂsfaﬁﬁag @0Sumber of the
platelets | eads to norphol ogi cal changes, rel ease fe
serine prpﬁww fdggrodend rloling casrads Gactord Wi ¥l eiXsand X) contain such

vitamin K-dependent GLA radicals. Factor [Xa cleaves factor X and leads to

activation to factor Xa. The prerequisite for the formation of factor [Xa is the
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15(Nature 413:26-27, 2001). Inhibitors of PAR1 are
descri bed, for exarrpl e, in European patent
appl i cati ons EP1391451 or BP1391452, American pat ent
applications US 6,063,847 and US 2004/ 0152736 and
I nternational application WO 03/089428. The conpounds
i Sglﬂogwg g8 I r
formagén E)g % or 'S?g%m gct |I%&aﬁﬁ@gﬁt§§h\gﬁgp2&??§d l)J(S%n the
surfacmoﬁ“aﬂmatedvmaeiﬁta Oné fob thenrpaictions df setiveited platelatsaisdhe

roso AR R oToset SRS e s Th
expos%\’k? Br ﬂ’ie%@%‘h%%pﬁél?pi(‘]@ FRIKBQDINFy thdeBimMfdrilof ihiedR@sd Somplex

nonary enbol i sns, cerebral infarct, cardiac.
possm)Iaf h]rtbts pmcges tﬁ‘a@othﬂ bas theefunphcm ahenseeapiotios dagess [Xa and

X. Fa%tg{e tag}eg rez%n&ﬁé’%éd’ﬁb 8@?@%&;{3&53? Sfhe FCtl\{atlon of factor

Vil wi %ﬁrﬁdt@ﬁ difadtbevilis ehoadtial fvephs, ﬁ@@dsomg  ®inimal amount
secondary prevention and are suitable both for acu

of thrqm@nawtrunur%e in iy cerpantiatien A yrombimdagtor YIbas %Inally

cleav%? RE& EHS{Q@{Q a'?ltdqma&ﬁ%t@d WBH&‘I%CRM}&EHH@@%%H with

ereol soneric or taut ric

respedff totfbetoﬁﬁ)’lﬂpmaﬂé tofa sdielithitation af kinaseltomphaxdormetomand thus
these forns in any ratio, and/or a physiologically

to a coppiaentof dhg blogd daEngonpound of the formula |

where 5R1, R2, R3 and R4 are identical or dlfferent;
i ne SR ROTIREN Bl BIeRG mBE AR Sh Py o

centrd! rroléub}%tadtwb@@h bﬂ&m@rrée@ptbys mfb[oo@ pheleheicady to

_morphq(l;pmce(li4 cd)q?lrgps”f@[qwf %%%l_é)%rg tign o gmﬁgﬁ%ocgp%wlets

S d or npno-, - or 10tr| substi t ut ed
(Natu*en%‘g@gﬁ%si% ow)f one anot her -(C6-C14) - aryl,

-(03-06) - cycl oal kyl, Het, haI ogen, -NH2, -OH or
Inhibites BPRAR WaRS @esc(rFBe@‘H‘or&iMm[ﬂ@ dintiiropesn patartsbplicdtiects

or additional l nmono- , - or trisubstituted b 5,
- EP1391451 or EP13914g/2 American patent applications US 6,0%3,g4ﬁénd us
~ 2004/0152736 and‘l_ntematlonal application WO 03/089428.

The compounds of the formula | according to the disclosure aré suitable for
prophyiactic 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, rhe'umatisn'-l, asthma, glometulonephritis or osteoporosis.
The compounds of the formula | according to the disclosure can be employed for
secondary prevention and are suitable both for acute therapy and for long-term
therapy. '

Summary
In one aspect, there is provided a compound of the formula |
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-(Co-A4) -al kyl ene-C(0) -R11, where R11 is 153)1) a
hydrogen atom 3)2) -(C1- CG)I al kyl, 3)3) -
-(Co-C4) - al kyl ene- (C6-C14) -aryl , 3) 4)

-(C0-CA4) - al kyl ene-Het or 3)5)

(Oo C4) al kyI ene- (C3 Co) - cycl aal kyl,

5)4) -(
- ( Co- cA)*:

“al ky gne-

Rént and

2 5)1) a hyitirogen

-(G -C3)-fluoroal kyl,
-&%yl, 5)5)

-(Co-C4) - al kyl ene- (C3- C6) -cycl oal kyl ,

and/or%l)l stéfediderf] ky

3 are identica

18%%% ??er e% ?O%npdﬂ)}gd gentl o?rﬁy[a I andfor

mixtureshef these fﬁ@meameaiwsraiwf iand(brabpmesiol@ically toierzable gall‘%); the

k R12) - C(0) - R13, where R12 an
compouﬁg%f&%t 5‘¥ Eé’\’eh%'f(efferent and i ndependent!ly of one
R1, R2ary dved R&reﬁeaéerﬁhﬁél B?QIWQHF%chﬁ ngsefepfjentiyo T,an_oL&er are

fl uoroal k

uoroa

5
3502 -Cg)-alkyl, where alyljis ugezhstit®ed or mono-, di- or
trisubstituted independently of one another by ~(C@-C1 4)-aryl, (Cs-

Cg)-cycloalkyl, Het, halogen, -NHp, -OH or methoxy,

- 2) -—O—(Ca;—Cg)'-alkyl, where alkyl is unéubstituted' or mono-, di- or

trisubstituted independently of one another by -(Cg-C14)-aryl, (C3-Cg)-

cycloalkyl, Het, halogen, -NH», -OH or methoxy, where «(Cg-C1 4)-aryl

and Het are unsubstituted or additionally mano-, di- or trisubstituted by

R15,

3) -(Cg-C4)-alkylene-C(O)-R11, where R11 is

3)1)
3)2)
3)3)
- 3)4)
3)5)

(92 B
T e

a hydrogen atom,

«(C1-Ce)-alkyl,
-(Cp-Cyq)-alkylene-(Cg-C1g)-aryl,
-(COHC4);alky[e.ne-Het or
-(Cg-Cy)-alkylene-(C3-Cg)-cycioalkyl,

~(Cp-C4)-alkylene-C(O)-O-R11, where R11 is as defined above,
-(Cp-C4)-alkylene-N{R12)-R13, where R12 and R13 are identical or

_ different and independently of one another are

5)1)
5)2)
5)3)
5)4)
5)5)

a hydrogen atom,
-(C1-Cg)-alkyl,
-(C1-C3a)-fluoroalkyl,
-(Cp-Cy)-alkylene-(Cg-C4)-aryl,
-(Cp-Cy4)-atkylene-Het or
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1012) - NQ2, 13) -ON, 14) -OH, 15) =0,
16) a hydrogen atom or 1517) hal ogen, R10 and R15 are
identical or different and Pndependently of one
another are 1) a hydrogen atom 2) -(Cl-C4)-al kyl,
-0- (G -C4)-al kyl, 204)-(G -C3)-fluoroalkyl, 5)

-0-(CL-C3) - -3)Blior ¢EIgkG - aiﬁ)flen(eq«zgf;@g)@ymsbwﬁ N( R16)
R17), in which R16 and R17 independently of one
%Hot he'fcaﬁ)aalhyéﬂagfé(@)dﬂwamw CYh&8) R&R layld, RT3 are identical

kyl ene- ( C6- C14) - aryl
258) ( n%zr naﬁﬁw“@fﬂ@e{r@@n@spf@gnaarmtw gre®s defined above,
7813) gp @fﬁ @fl@rgﬁ\.(iﬁ%’—)@(ﬁ1§1&rhere Rlz)tslndhl‘OZS are identical

or different and independently of one another are as defined above,
8) -(C1-C3z)-fluoroalkyl,
9)  -O-(C4-Cz)-fluoroalkyl,
10)  -S05-CHg,
11) -802-CFj,

12} —NOZ,.
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-(Cq1-Ca)-alkyl,

4) ~(C1_*03)~fluoroalkyl,

5) -0~(C4-Cga)-fluoroalkyl,

8)  -(Cp-Cy)-alkylene-N(R16) (R17), in which R16 and R17 independently
of one another are a hydrogen atom or -(C1-Cg)-alkyl, |

7) -(Cp-C4)-alkylene-(Cg-Cq4)-aryl,

8) «Cp-Cy)-alkylene-(C3-Cg)-cycloalkyl,

2) -(Cp-Cy)-alkylene-Het,

10)  -OH,
1) =0,
12)  -NOg,
13)  -CN,

14}  halogen,
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6 15) -S02-(G -C4)-alkyl or 16)
-S02-(C1-C3)-fluoroal kyl, R5, R6, R7, R8 and RO are
identical or different and fndependently of one
anot her are 51)a hydrogen atom _
2)-(C0-CA)-al kyl ene- (C6-Cl4)-aryl, where aryl is

Uiy ubs S @ )-amyl@r, di- or trisubstituted
mdepende%ftl?% one anot her by -(Cl-C4)-al kyl,

-1(6()36 CBY - 4HC 3 Hkeioroalk@3- C6) - cycl oal kyl, hal ogen,
- OH or net hoxy

R5, Rq&g,-@@:@n@zﬁ‘a areqde@ﬁeal(ait:z;lxﬂfeyemmldoadjéxpféndeﬁlly of one another

- ( CO- C4) - -al kyl ene-Het, where Hells unsubstituted or
mono-, di- or tri substitut ed i ndependently of one

dnot herh %, 1)-al kyl, -(C6- Cl4)-aryl, Het,
e ﬁgogiéogltﬁl) _CQ(0)-0-R16, -C(0)-N(RL6)(RL7),
51 ﬁ’]vslér TF&VC@'IQﬂ 4a)sardéfwhmrd a&iovens;]bd;tlﬂl((;@:d or mono-,
OH.or 15net h -SF6, 6) -(Gi-08)-alky
vvher ed5|%)lﬁétﬂl§5t{§ﬁf§ggé ‘?QQ&%"‘[MOf@iI@oﬁﬂOfHH bbf(C1 -Cyg)-alkyl,

th
M e S R R A
vvheregpé i s unsubstitut ed or nono-, di- or
trisu tlc%!LYt’ed |ndependently of one anot her by

3)(06 }Ca)-glkylereQE L8 ikyl, Het, hal ogen,
% %r met hoxy,  8) ) - al kyI ene- C(0) - R11,

%er e~(Q@1Cx;}sanyled1ef~Heedvme\4¢et i9)unsubstituted or mono-, di- or
(C0- C4) - al kyl ene-C(0)-0-R11, where R11 is as defined
abov "f“%i‘i!.)?)l%lect memwd%ﬂﬂwbéoﬁe BORER) DREEC 1 WherakR14 C -

and 3 are identical or different and i ndependent 'y

of on whamhe‘ﬁefar(é?a%d@ww@&w&b@i@) -Q-R16, -C(O)}-N(R16)(R17),

0)-N(R12)-R13, where R12 and R13
are |'E| ?13% ?”%%F)e?@gﬂs Q)ﬁﬁn%abg@\éend@*ﬂw oNHoneOH or

anot r}%th &(}e, as defined above,

5) -SFs5,

B) -(C1-Cg)-alkyl, where alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by halogen, -NH2, -OH or
methoxy, | | .

7) 40—(C1-C8)¥afkyl, where alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by -(Cp-C14)-aryl, (C3-Cg)-
cycloalkyl, Het, halogen, -NHo, -OH or methoxy, ,

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

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

12)  «(Cp-Cy)-alkylene-N(R12)-C(0)-R13, where R12 and R13 are identical

or different and independently of one another are as defined above,
13)  -(Cq-C3)-fluoroalkyl,
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12) -(Cg-C4)-al kyl ene-N(R12) - C(0) - R13, where R12 and
R13 are identical 30or different and i ndependently of
one anot her are as defined_above, 13)
-(G-C3)-fluoroal kyl, 7 14) -0-(Cl-C3)-fl uoroal kyl ,
15) -S02-CH3, 16) -S02-CF3, 17) -NO2, 518)-CN, 19)
-OH or 20) halogen, or R5 and R6, R6 and R7, R7 and
Ray)or -BB(@GNCyMIucteailegiher with the ring atons to
whi ch they are bonded, forma four- to eight-nenbered
Hex)er o&¢)-EHphi ch, 10t ogether with the phenyl ring to
whi ch the heterocycle is fused, forns a bicyclic :
st emSUpErfes.t he heterocyclic moiety is
unsubstituted or nmono-, di-or trisubstituted
idepef&nt |y of one another by -(Cl-C4)-al kyl,
-@G-C - aryl, -(C3-C6)-cycloal kyl, hal ogen, -NH2,
or-tret hoxy. In a second aspect, there is provided
agyediepmppt which conprises an efficaci ous 15 anmount
of "at | east one conpound of the formula | -as defi ned
aYve halggeher with a pharnmaceutical ly suitable and

o SRR U R S B L

aGIMeR they BRY Borided) fomi addurt e eighe-nedmbéreddwtpmeydeoshich,
the formula | as 20 _defi ned aBo&e@ for the @%oauipti on
dpgethes titbdhemhenyt ring o WhishH)e Aeterocyde Shifigey. forms a

: ti i ; PRono-, di-
R S B b et octl HoRRE BRnsebstitfod §PRono-, d
harrEselsstgutedihd e pandently iob voeianotrerye$C 1-C4)-alkyl, 4C6-C14)-
fourth aspect, there is provided a process for the

pargh a(Cy-Cair-cytlontky!, dampamdNbp, 2BH R eN$tHPRY a | as
defi ned above, which caonprises a)reaﬁcti ng a,,congou%d .
In a segondhesgest.fheee is|provided a medicament which comprises an efricacious

amount of at least one compound of the formula | as defined above together with a

pharmaceutically suitable and physiologically tolerable vehicle, additive and/or other

active ingredients and excipients.

In a third aspect, there is provided the use of the compound of the formula | as
defined above for the productioh of a medicament for the prophylaxis, secondary
prevention and therapy of all diseases of the type which accompany thromboses,

embolisms, hypercoagulability or fibrotic changes.

In a fourth aspect, there is provided a process for the preparation of the compound of
the formula | as defined above, which comprises
a) reacting a compound of the formula Il

R5 R6
Y
rR7 (i)
O
RO 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 Il
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R5R6 ROR8 where the radicals R5, R6, R/, R8 and R9
are as defined in formula | and Y is chloride,

brom de, nmesylate or tosylate, with a conpound of the

formula Il R4R10 in the presence of a base and of a
solvent to give a conmpound of the forrmula I, or
5b)reacting a conpound of the formula VII wher e

the radicals RlL to R10 are as defined in formula I,
with a conmpound ZCN, where Z is tosylate or brom de,
in the presegpfe of a base to give a compound of the
formula I, o 10’;@&'1 her isol ating the conpound of

t he foRR repared according to process a) or b)
in free f relpasi ng ﬂn)fron1physiologically

i ntol erab r, in the case of the presence of
aci di cR8r bagl c ghoups, converting it to

physi ol ogi c y takeyable salts, or d)separating a
compound of ‘the formula | prepared according to

Rh Qﬁ@??esbﬁ%)e R'a BHse &hd 8f §4bhabt & @06%1%&1@?0Md bhe formula
fornmula 1, V\:hlgh on account of its chem cal structure
dcours in enantioneric or diastereoneric forns, by

It formation with en oneri y pure acids or
agses,re@ﬁ‘i"?ﬂrﬁtcé?&‘%w %ﬁhgﬁ?rﬂﬂlg?ﬂgti onary phases or
derivatgzation by neans of chiral enantionerically
p&ge cohpounds such as am no acids, separation of the

di Fpers thus @O0obtrgg ned, and cl eavage of the
chir au iliaﬂy grigups jinto t8he pure enantionmers or
dhg . e~giSeig Rre further relates to a
conpound of khe formul and/ or all

nmp R4 R10 (VI

R6

where the radicals R1 to R10 are as defined in formula I, with a compound Z- |
CN, where Z is tosylate or brpmide, in the presence of a base to give a -
compound of the formula |, or

c) 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
physiologically tolerable saits, 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 enantioméric 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 disclosure further relates to a compound of the formula | and/or all

stereoisomeric or tautomeric forms of the compound of the formula | and/or



stereoi sonmeric or tautomeric forns of the conmpound of

the formula | and/or 7b m xtures of these forns in

any ratio, and/or a phyS|oIog|caIIy tol erabl e salt of

t he compound of the formul’®2 I, where Rl, R2, R3 and

R4 are identical or dlfferent and independently of

one anot her are 1)-(Cl-C6)-al kyl, where alkyl is
mixtureRsofisédd foined i® angeato, ardior Dphydiolbgichly tderable salt of the

i ndependent |y of one another by -(C3-C6)-cycloal kyl,
comppinhgeihe forgppla L Wheravet hoxy, - (C6-C4)-aryl, or Het, '

r t

1, RARES il 3 PR i) LR BRGSO Bpher re

atyl i $qu§ﬂ??wkylt whenb allkylma msubsi[tutedrortmowbét-l arut ed

by R15 ere Het is selected fromthe up :

consi smsugstaﬁtedandependentlapépnﬁ;anoﬂsezém 6833@6)‘63/0'03"(3/',

a2|r|d|nyl benzi m _dazol furanyl

benzothﬁ@ﬁ@ﬁa M2, @%M%P&hg@% éé%o?%@@tyl )
benzot hi azol i az benzi.spxaz

bons | SoeFE SR OB D arauReRas RS penyi, naphthy.
car bol i il aﬁH'fﬁ‘J%FéHyl BWH in MHidHPAlNY unsubstituted or mono-, di- or

4H qui nol i'zi nyl , "qui‘noxal i nyl', 15chromanyl,
chr orreinwbbstctuimddw IR95 decahydr oqui nol i nyl ,

dib f t hi o R
ai nyar Rttt sl B ARG R ponsistna tagidpdgreriny
di oxol zyietld@lwpxa"k"'ﬁifdlnyizbbnﬁhhdaz@lﬁ lﬁbﬁjmflﬁéht;ilybenzothiofuranyl

furanyl, 8 f'urazanyl, imdazolidinyl, |n1dazolln¥
i mi dazmrgaothlmphemwatz@mxazolwﬂénenﬁghhlam%dwerrﬁqtﬂﬁz yl,
|ndon 3H-in [ > , :
o et Mg RSP Ry 4 LAROHA caoly
I soqui q@haPdlinyl, lqim’(rﬂlhgquH duinplizing; quuaokdihmytajwmwt!ldlnyl

i sot hi azol yl, |soxazol , 1soxazolidin

2- i soxelremamyl, ChiRINeRY) PW?P"”“MF’T‘%UHW“”VI dibenzofuranyl,
oct ah n A

15" 0> SREhPABIpRhY dmghofiano Sof e dloturany,

1,3, 4- mhgdnoamhyl dlmModlommIZdeﬂ-ﬂdﬁ gidithiazinyl, furanyi
oxot hi ol anyl, pyrimdinyl, phenanthridinyl,
phenanthrollnyl phena2|nyl phenoth|a2|nyl

phenoxat hi i nyl , phenoxazinyl, pht hal azi nyl ,

pi perazinyl, piperidinyl, pteridinyl, purinyl,

pyranyl, pyrazinyl, 10pyroazolidinyl, pyrazolinyl,
pyrazol yl, pyridazinyl, pyridooxazolyl,

pyri doi m dazol yl, pyridothiazolyl, pyridothiophenyl,
pyridyl, pyrimdinyl, pyrrolidinyl, pyrrolinyl,

2H pyrrolyl, pyrrolyl, tetrahydrofuranyl,

t et rahydr oi soqui nol i nyl, tetrahydroquinolinyl,
tetrahydropyridinyl, 6H1, 2, 5-thiadi azinyl, -

1,2, 3-thiadiazolyl, 1,2, 4-thiadiazolyl, 1,2,5-

15t hi adi azolyl, 1,3, 4-thiadiazolyl, thianthrenyl,
thiazolidinyl, thiazolinyl, thiazolyl, thienyl,

t hi enoi m dazol yl, thi enooxazolyl, thienopyrroiyl,

t hi enopyridi nyl, thienothiazolyl, thienothiophenyl,

t hi onorpholinyl, triazinyl, 1,2,3-triazolyl,
1,2,4-triazolyl,-1,2,5-triazolyl, 1,3,4-triazolyi - and
xant henyl and in which Het is unsubstituted or
additionally nono-, di- or 20trisubstituted by R15,
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| -0-(Cl-C6)-al kyl, where al kyl is unsubstituted or

mono-, di- or trisubstituteg independently of one
anot her by -(C6-C-14)-aryl,”-(03-06)- cycl oal kyl,
Het, hal ogen, -NH2, -OH or nethoxy, where Het and
aryl are as def i ned above,

25- ( CoLteBR, kyidareliding), iRidazolingr niRazolys 13)-Idazolyl,

575y - Ao RES e byt Roelig sy, tsopparaizan. sechromany
def | nesblabeﬂcﬂyl mwtm@%&ﬂa}o@l iedcRisiiFgl, isheLBidiRlI, 2-

"is as .de lne? above,

3) 5) - (i !aykgﬁpéﬁéquﬂslw)az@lym:mwhdmyl 2-isoxazolinyl,

b ﬁqa&@"gv’éﬁyhéﬁﬁtr%@év@@%wfaﬁiwﬁéfém)1 Biocadiazoly

wher e 1RA.2-@did¥dylal @,5-deatiaealy!,or 3 dibtR1i 8 @BYazolidinvi
arye 5)1) hydrohéen atom s

g)n g;e pendg@%L ogp[@yplgﬁglgggglI?’r?crtmyfcgylemamtbﬂd@lyk)uhananthrolmyf
g)efdrl) ngg@%%bz@b%&é?ﬂ%@& ?(ﬂ{t%i %\%% %é/i ﬁi@ha!azmyh
i s as pipsranied, atperiginybrpteridiny!, purinyl, p I)K/ranyl pyrazinyl,

5)6)- f)yroazo idmyk%yrazohgﬁs pyra)zo?yi C;ljyg'ﬁ:llazmyi pyridooxazolyl,

. pyridoimidazolyl, pyridothiazolyl, pyridothiophenyi, pyridyl, pyrimidinyl,
pyrrolidinyl, pyrrolinyl, 2H-pyrrolyl, pyrroiyi, tetrahydrofuranyl,
tetrahydroisoquinolinyl, tetrahydroquinolinyl, tetrahydropyridinyl, 6H-
1,2,5-thiadiazinyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazoiyl, 1,2,5-
thiadiazolyl, 1,3,4-thiadiazolyt, thianthrenyl, thiazolidinyl, thiazolinyl,
thiazolyl, thienyl, thienoimidazoiyl, thienooxazolyi, thienopyrroiyl,
thienopyridinyl, thienothiazolyl, thienothiophenyl, thiomorpholinyl,
triazinyl, 1,2,3-triazolvl, 1,2 4~triazolyl, 1,2,5-triazolyl, 1,3,4-triazoly] and
xanthenyl and in which Het is unsubstituted or additionaily mono-, di- or

trisubstituted by R15,

2) —0-~(C4-Cg)-alkyl, where alkyl is unsubstituted or mano-, di- or

trisubstituted independehtly of one another by -(Cg-C14)-aryl, ~(C3-Cg)-
cycloalkyl, Het, halogen, -NHp, -OH or methoxy, where Het and aryl are
as defined above,
3) -(Cp-Cyg)-alkylene-C(O)»-R11, where R11 is
| 3)1) a hydrogen atom,
3)2)  -{C1-Cg)-alkyl,
3)3) -(Co-Cy4)-atkylene-(Cg-C14)-aryl, where aryl is as defined
above,
3)4) -(Cp-C4)-alkylene-Het, where Het is as defined above, or
3)5) -(Cp-Cy)-alkylene-(C3-Cg)-cycloalkyl,
4) ~-(Co-Cq)-alkylene-C(0)-0-R11, where R11 is as defined above,
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10- (C0- C4) - al kyl ene-C(0) - N(R12) - R13, where R12 and

~R13 are identical or diffegent and independently of

one anot her are as defined above, 7)
-(C0-A) - al kyl ene- N( R12) - C(0) - R13, vvhere R12 and R13

§Loth n5¢éﬁlgg<°[?@p @5@%13”\%@' 1395 dn]%garea dentical or
(B BT e 0 20

15) =0, 5)6) a Aygurgrm &bain or 17) hal ogen, R10 and
R15 are identical or different and i ndependent |y of

one anothél ardC Ztﬁ@)aa'ﬁyblrogen atom 2)
(Cl-c4 | kyl | kyl, 4
(CI 0335@ ugr égﬂr&ﬂ})'ﬂ roa Cla Cg) fl ?Jor oal kyl ,

RI7 | naSbehUentsy o IRECARUEHER 1aFE Woaroyan s pipTines
or -(C1-06)- a'é‘ﬁ@ve,
5)5) -(Cg-C4)-alkylene-Het, where Het is as defined above, or
5)6) ~(Co-Cy4)-alkylene-(C3-Cg)-cycloalkyl,
6) -.(CO-C4)-afkyiene¥C(O)—N(R12)—R1.3, where R12 and R13 are identical
or different and independently of one another are as defined above,
7) ~(CQ—C4)-aIkyiene-N(R12)7C(O)—R1 3, where R12 and R13 are identical
or different and independently of one another are as defined above,
8) —(C1-Cg)-ﬂuorolalky!,
9} -0-(C1-C3z)-fluoroalkyl,
10) —SOZ-—CHé,
11)  —S09-CF3,

12)  -NOo,
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) -O-(C1-Cyq)-alkyl,

4) -(C1-Cg)-fluorcalkyl,

5} -0O-(C1-Ca)-fluoroalkyl, _

6) ~(Cp-Cy)-alkylene-N(R16) (R17), in which R16 and R1 7 independently

of one another are a hydrogen atom or -(C4-Cg)-alkyl,
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10 7) -(C0-CA4)-al kyl ene-(C6-C14)-aryI where aryl is
as defined above, 8)
(Og C4) - al kyl ene- (C3- 06) cycl oal kyl, 9)

C0-A4) - al kyl ene-Het, where Het is as defined above

1o oSt Biet e Lo s T 204 £ dBtond e
%eﬁiﬁap‘ﬁe S Eafermurtanti) o hyhroééﬁnét om
Dhustepit A SRR %ﬁ% e bR ER e ©

g}dep@}rjently of one another by -(Cl-C4)-alkyl,
-(C6-Cl4)-aryl, Het, -(C3-0C6)-cycloal kyl, hal ogen,
INH2, =00H or net hoxy, vvhere aryl and Het are as

fined above, 3)
&(ﬁ 2:al kyl ene- (C3- G6) - cycl oal kyl, 4)
éCOEﬁQ al kyl ene-Het, where Het-is unsubstitut ed or
no-, di- or 20tr|subst|tuted |ndependently of one
ot h%o@e/n (C1-A4)-al kyl, -(C6- Cl4)-aryl, Het,
Féd oal kéﬂ C(O) 0- R16, -C(O)-N(R16)(R17),
fora

re as defined above, hal ogen,

16) -802-(81 -Ca)-fluoroalkyl,

R5, R6, R7, R8 and R9 are identical or different and independently of one another

- are
1) a hydrogen atom,
2) ~(Cp-C4)-alkylene-(Cg-C14)-aryl, where aryl is unsubstituted or mono-,

di- or trisubstituted independently of one another by ~(C1-Cg4)-alkyi,
-(Ce-C14)-aryi, Het, -(C3-Cg)-cycloalkyi, ha]ogen; -NH», -OH or
methoxy, where aryl and Het are as defined above,

3} -(Cp-C4)-alkylene-(Ca-Cg)-cycloalkyl,

4) -(Cg-C4}-alkylene-Het, where Het is unsubstituted or mono-, di- or
trisubstituted independently of one another by -(C4-C4)-alkyl, -(Cg-
C14)-aryl, Het, {C3-Cg)-cycloalkyl, -C(O)-0-R18, -C(O)-N(R16)}(R17),
in which R16 and R17 are as defined above, halogen, -NHo9, -OH or
methoxy, where aryl and Het are as defined above,

5) -SFs,

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

methoxy,
7) —0-(C4-Cg)-alkyl, where alkyl is unsubstituted or mono-, di- or

trisubstituted independently of one ancther by -(Cg-C14)-aryl, -(C3-Cg)-
cycloalkyl, Het, halogen, -NH>, -OH or methoxy, where aryl and Het are

as defined above,
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met hoxy, where.aryl and Het are as defined above, 5)
- SF6, 256) - (C1-C6)-al kyl, where al kyl is
unsubstituted or nmono-, di-1hr trisubstituted

- independently of one another by hal ogen, -NH2, -CH or

met hoxy, 7)-0-(Cl-C8)-al kyl, where alkyl is

Us ubs{ChHealkylemerorG)-Rit 4, @here R11 is as defm d above,
trisubstit ufed i ndependent |y of one anot her %

9()06 ClQAy-Caryalkyled &5(CB)O- ROt weharal i is é‘@&eﬂr"@d 986V,

-OH or nethoxy, where aryl and Het are as
ahi et arbon)kyigye-N(BO2BR +ahdre Ros 1409 FRBlarenbghfcal or

def d above, 9
R(l%:o i S@Ejagrgpif@r}](gﬁ@ag@@peoﬂpélonmpmemare ias defindef aagk,

e e O R RN e e R BB entica

f on
511) - ?&?‘f‘cgi@ﬁi?i‘@ﬁ“ﬁ?e%?%bﬂﬁ?&?ﬁ?%ﬁwem@é Gefipegiapove,
k28" arlé-GapaliydenaN(Bil - MR B dvHard eEndeaR 15 S identical
one anot her are as defined above, 12)

- (Co- eayl rwl mm@@zﬁemﬂmf 1S another ardd? dafieBlbove.

t ferent and i ndependently of one
g%)gt hg(f@! C ] 8rte I'n"'ed above, 13)

f L 1014) 0-(CL-C3)-fl uoroal kyl ,
L %C&mﬁ 150l o
15) -802 CHg,
16) . -S05-CF3,

17)  -NOo,
18) -CN,
19) -OHor

20)  halogen, or

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 is fused, forms a
bicyclic system selected from the group consisting of benzimidazole,
benzisothiazole, benzisoxazole, benzo[1,3]dioxole, benzofuran,
benzothiaéole, benzisoxazole, benzothiofuran, benzothiophene,
benzo[1,3Joxathiole, benzoxazole, benzothiazole, benzotriazole, quinazoline, .
quinazolone, quinoline, 4H-guinolizine, quinoxaline, chroman, chromene,
cinnoline, 2,3-dihydrobenzo[1,4]dioxin, 2,3- -dihydrobenzofuranyl, 1,3-dihydro-
lsobenzofurar 3,4-dihydro-2H-benzo[1,4]oxazine, 2,3- -dihydrobenzooxazaole,
2,3-dihydrobenzothiazole, 1,3-dihydrobenzo]cjthiophene, 2,3-dihydro-
benzo[blthiophene, indazole, indole, indoline, isobenzofuran, isoquinoline,
isochroman, isoindazole, isoindole, iscindoline, 7-oxabicyclo[4.2.0]octa-1,3,5-
triene, phthalazine, 2,3,4,5~tetrahydro-1H-benzolbJazepine, 6,7,8,0-
tetrahydro-5-oxa-9-azabenzocycloheptene, 3.4,5,6-tetrahydro-2H-
benzob][1,4]oxazozine, tetrahydroquinoline, 1,2,3,4-tetrahydroquinoxaline or

tetrahydroisoquinoline, where the heterocyclic moiety is unsubstituted or
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17) -NO2, 18) -CN, 1519)-0H or 20)hal ogen, or R5 and
R6, R6 and R7, R7 and R8 or. R8 and RO, together with
the ring atons to which théy are bonded, forma four-
to ei ght-nmenbered heterocycle which, together with

t he phenyl ring to which the heterocycle is fused,

f IABAB-, &1i- 2TisVSstitGteBYsd SFBrRiRingg e dné BADTHEN ByG(OHT 4)-alkyl,
consi sting of benzi m dazol e, benzi sot hi azol e,
' b—‘@@g#@ﬁ@é&@l e(C-pEpralydioalkyl, ihalages, Nng,z@Hmmethoxy
benzot hi azol e, benzi soxazol e, benzot hi of uran,
benzothlophene benzo[ 1, 3] oxat hi ol e, benzoxazole

azoI benzotriazol e
3 oiedblRnE R Rt B ednpRhdar fie Bfnuial andiorat
sterecﬁ%Hrﬁ@ﬁé‘ or @ﬁ&ﬁ@ﬂ@fer@éﬂﬂ@'doﬁﬁ)ound of the formula | and/or mixtures
- di hydrobenzo[ 1, 4] cl i oxi n,

of thesze ﬁarmwcafwah@oarmlahg|phy§|om@naibldﬁal@rahl% &8k 9% Braupmpound of
the f é ﬂlh dr o- 2H benzo[ 1, 4j oxazi ne,
© Oﬁh 'H%SFobenzooxazole 2, 3-di hydr obenzot hi azol e,

R1, RZ; ﬁ‘:’:@rﬂ@b’lﬁﬂr elbe mieeltichlt dv cﬁﬁé;@m@ and independently of one another are
d|hgdrobenzo[b]th|ophene i ndazol e, indole,

|HHOI|% ydiogepeto®% ur an, i soqui nol i ne, i sochroman
0|nd i ndol e, i soindoline,
oxablciéﬁyfaﬁg O] octa-1, 3,5- 30triene, phthal azine,

ép (QQMQRQ 1H benzo[ b] azepi ne, 6,7, 8, 9-
rahyd 0- 5-0xa- 9- azabenzocycl ohept ene,

3y, 5, erqggp@uﬁem@ﬂbnm@{tﬁ){m 3 vihereg dZihand R13 are identical
t et rahydroqui nol i ne 2,3, 4-tetrahydroqui noxai i ne or

t et r ahyddiffersog andmdlepmdemwéonbanbmesemwdwoh:ogen atom or
noiety is substltuted or 12 nono-, di- or :
trlsubégﬂt h@ YMdependentIy of one another by

g_ze; mﬁuoreéﬁ%gk Cl4)-aryl, -(C3-C6)-cycloalkyl,

nmet hoxy. 3) The di scl osure

J I”hegggeé LSRR T EABYEdCL ahrd O mul a | and! or

[ SONBr T COT Ic fornms of the
cgpp ung of the fornmula | and/or mxtures of these
rms in any ratio, and/or a physiologically
t&ﬂerah@egsmlt of the conmpound of the formula
and R4 are identical or dlfferent

R10“%ﬁh |H§%¥@ﬁﬁ@ﬂ?§9”bf one another are 1)a hydrogen
aépn]Ci?%;lég%ggﬁ)C?B;yh(Rié)-glgC1mﬁéaeaE§glang)R13
Qe | dgohHiCH-alkylene-(C3-Cg)-cycloalkyl or
-~ 4) -(Cg-C4)-alkylenephenyl,

R5, R6, R7, R8 and R9 are identical or different and independently of one another
o are | |

1) a hydrogen atom,

2)  (Cq-Ca)-flucroalkyl,

3)  halogen,

4) —~0-(C1-Cy)-alkyl,
5)  -OH,

6)  -(Cq-Cy)-alkyl,

7)  -SFs,

8) -(Cp-C4)-alkylene-N H-C(O)-(C1-Ca)-fluoroalkyl,
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or different and independently of one another are a
hydr ogen atom or -(Cl-C4)-al kyl,

155) - (C1- C3) - f | uor oal kyl , &9

-(C0-CA4)-al kylene-C(0)-0-(C -C4)-al kyl or 7) =0, 8)
hal ogen, R10 is 1)a hydrogen atom

267) - (& rakihe-NYR12)-R13, where R12 and R13 are identical or
@)2 C%t aliyl egle- g 06)) cycl oal kyl or 4)

( CO Cdl)‘feﬁérk)ﬂnaﬂﬁcﬂ)é‘oﬂndentlﬁﬁf oR6 anBiherfBe arftydRogam etom or
identical or different and independently of one

anot he't(Car@4)2@[E¥ aOhydr ogen at om
;0)0 ( 9(94) QR{(@% %’[ r |s(§ﬂe(&51 fré)m( l'fe gl:?)up consisting

| gg)s f?ﬁﬁP&%}%ﬁﬁ)or%ﬁm@[ Mh H PsdtStituted or mono- or di-
- ( 00- Gbsktsd endepinBerily Bine ahether BY2(@nd fdkyly =0 or

identical or different and i ndependently of one
anot hesNHggra hydrogen atom or - (Cl-C4)-al kyl,

R5 and R6, R6 and R7, R7 and R8 or R8 and R9, together with the ring atoms to
which they are bonded, form é four- to eight-membered hetérocy’cle which,
together with the phenyl ring to which the heterocycle is fused, forms a
bicyclic systém selected from the group consisting of 2,3-dihydro-
benzo[1,4]dioxin, benzo[1,3]dioxole, 3,4-dihydro-2H-benzo[1,4]oxazine,
2,3,4,5-tetrahydro-1H-benzo[blazepine, tetrahydroquinoline,
tetrahydroisoquinoline, 1 ,.2,3,4-tetrahyd'roquinoxaline or 6,'7,8,9—tetrahydro¥5-
oxa—g—aza‘benzocycloheptene, where the heterocyclic moiety is unsubstituted

or mono- or disubstituted by -(C1-C4)-alkyl or halogen.

The dlsclosure further relates to compounds of the formula | from the group
consisting of '
1-(3,5-di-tert-butyl-4-hydroxyphenyl)-2-(3-iminoimidazo[1,5-a]pyridin-2-ylJethanone
as the trifluoroacetic acid salt, ‘ |
2—(3-iminoimidazo[1 5-a]pyridin-2-yl)-1-(3-pentafluorosulfanylphenyl)ethanone as the
trifluoroacetic acid salt, '
2-(1-cyclopropyl-3-iminoimidazo[1,5- a]pyrldln-2-yl) -1-(3, 5—d|—tert butyl-4-
hydroxyphenyl)ethanone as the trifluoroacetic acid sal,
1 -(3,5~di—tert—buty|~4-hydroxyphenyl)—Z-(S‘—imino—'l -phenylimidazo[1,5-alpyridin-2-
yl)ethanone as the trifluoroacetic acid salt,
1-(3, 5~di-tert-butyl~4-hydroxyphenyi)-2—(3—imino-8—methylimidazo[1 .5-a]pyridin-2-
yl}ethanone as the trifluoroacetic acid sal,
1-(3,5-di-tert-butyl-4-hydroxyphenyl)-2-(3-imino-8- methyllmldazo[1 5- a]pyrfdm -2-
yl)ethanone as the hydrobromide salt,
1-(3,5-di-tert-butyl-4-hydroxyphenyl)-2-(3-imino-7-trifluoromethylimidazo[1,5-

a]pyridin~2-yl)ethanone as the trifluoroacetic acid salt,
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10) - (C0-C4) - al kyl ene-Het, where Het is selected from
the group consisting 5of norpholinyl or pyrrolidinyl
and is unsubstituted or moAd- or di- substituted

i ndependent|ly of one another by -(Cl-C4)-al kyl, =0 or
-NH2; or R5 and R6, R6 and R7, R7 and R8 or R8 and

1-(3, 5mtermgmfi-nenydmypndmtnr1 m;rmm-rtrtémdrgrrﬁﬂg li'ﬁ%a?(F 5~
orma 10U 0 el ne ere eteroc e’
pyrlct(ﬁ-? )ﬁ%’fﬁ%ﬁ%&’eﬁ]&? &y@rﬁob{q{grg gsheatll ring to whi c% the
| us t
A R AL B Rl YA o

dihyd rgngd@aq{y@r@]pgnmopaﬁ-@ tdxgheta ,asktae mf[idorala@étlcoa(@dj Ralt,
ZI ne,

methy!?—éﬂi-@ﬁj éy;ygﬁt;ﬁg LESOS%% 9 rggre}ﬁq)h@'uyl) -2-ox0ethyl]-3-imino-2,3-
dmydrd;@mm)yﬂ B%Hymhé@caﬁb%kgigw%%é PHIIPOLLANR acid salt

-t et rahydr oqui nox
1-(3- te@ bpt:g %m@b@%@dﬁ@'—p&oirﬂ%»dahéﬂal;éb(éhmnamﬁl@ﬁ @Q}pyrsdm 2-

[ t bstitut
yl)efha%ﬁé Ssgﬁgﬁgé %taéiﬁdl ] %m f(%lzll S(’;4;mZ|ukf/l ! o:rJ ﬁal ogen.
1- (3-teﬁ4mltgd+48ﬁie@$oxyeb-fnwrbh6l"nJ4GJ'iBh@ﬁy!? 9. (%Oi@ﬁ& RIS eyiiti8azor1 5-

I fromthe ﬂqroup consi’s

a]pyndlgoir&n%g thangne @grthe i qqroac@@@aowymmnyl) 243-imnoimd
1-(3- dlrgéﬁ{gﬂasrgslr\?}ﬁ%éhglﬂﬂo?os\mf%tnﬁ%rﬁ%%l)%(é |rr(1e|nt01rnlnzi!3%8[r1 OSa %?p}ylrl%m 2-
yhethasredas mmmﬂubctmmm,a%icﬁm/,rl di n-2-y1)-1-(3-pentaf | uor
212 B DB Tgoone e 4 or el
ethoxy—Bfiﬁ’iirﬁB Q@@ﬁw% ﬁ) %‘{Qr ox;JéNﬁhbl %%%ﬂgi%?ﬂéc geidimethylamide as

i -tert-but
the ’Erlﬂuqmmeej@raxa@etaltc aci d salt,
2-(3-im no-1-ph

_tert-butyl - 4- hydr oxyph
2123 G PiHems %%SETﬂ@wh@rnyﬁfﬁg%&%@%@ﬁ@yw ehoro-3-imino-

2.3 dﬁytdh%zfrhél'é’id{@&eé F?g@i‘ﬁcdﬁ 3@L§od< lic FSi fﬁylﬁm de as the

5-di-ter
tf"ﬂuomiiqiﬁi%%tshw i mi dazo[ 1, 5- a] pyri d| n 2- ypet hanone as

2,22~ trn%u otl{l'éét[ﬁ'«gé?%fneé}r}%%%[g 5-a pyrtd%QZ yf)acetyi -5-

N A A S R

1-(3- brogmdfl.m@hpxb&-tyﬂﬂud@ydﬂgdp}@mnh)ﬂﬁ&n(rﬁnmmazo[1 5 a]pyndm 2- yl)—
ethaﬂongr% t}e&p ‘T"f%%é Tiagatzgélt r Ffl uor oaceti ¢ acid

2-(3- :mnﬁcﬂhﬁdazoglﬂ_St%]pledl Xl) 1- F] eggg}/x &0 5;:)@!1(1? yb o
trifluoromed u@mwt)ﬁ&ﬂamnndazsotﬂm trnﬁuoaﬂa@ﬂm dicikt €alyypet hanone as

6- e’thoxyt@‘?m!1 é—‘f?— i t%ylsémlno-S-pentaﬂuorosu[fany[phenyi)—Z-oxoethyl]—2,3—
dihydro-1 H-imida;oﬁ ,9-alpyridin-5-one as the trifluoroacetic acid salt,
2-[2-(3—tert~butyl-4—methoxy—5fmorpholin—4~ylphe_ny[)~2-oxoethyl]—6~ethoxy-3—imino;
2,3—dihydro-']H-imidazo[‘!,5~a]pyridin~5-one as the trifluoroacetic acid sait,
2-[2—(3—tert~butyl-4—methoxy-5-morpholin—4—ylphenyf)-2-0xoethyl]—?—ethoxy-S-imino—
2,3-dihydroimidazo[1 ,S-alpyridine-6-carboxylic acid methylamide as the
trifluoroacetic acid salt or

ethyl 2—[2-(3-tert—bu’tyi~4-meti;oxy-S—morphoiin 4-ylphenyl)-2-oxoethyl]-3-imino-5-
methoxy-2,3-dihydroimidazo[1,5- a]pyndine 7-carboxylate as the trifluoroacetic acid

salt.
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met hyl _
242-(3,5-di-tert-butyl -4-hydr oxyphenyl) - 2- oxoet hyl ] -3
-imno- 2, 3- _15 _

di hydr oi m dazo[ 1, 5-a] pyri di ne- 6-car boxyl ate as'the
trifluoroacetic acid salt, 5rrethy| 212-(3-tert-buty|

The teFth X)C)i’ér lz(l(}[] é@i/gh{ﬁ ¥%H@[%&§%g%r§mé%g%émon

radicaly Mg Eui@%ﬁ* SRER S har s panape) Lo 6 carvon

atoms 3;r!rtnrﬁome.lfl'i:;daaiie[;'i1 spforlefahipdi indthyl BELNANEPG, BSOS buty),
rifluor acetlc acid salt

isObutyﬁ Fos-putyh @@L@mbutymemwywmmawlw By Dpy2-Hexyl,

m dazo[l| ,5-
2,3- dlrr%thfﬁb[}ﬂﬂg éné{;&"t hanone as the trifluoroacetic acid

The tergal—t(Co Cq)- aikyiene is understood as meaning hydrocarbon radlcafs whose
1- (3-di net hyl am no- 5- pent af | uor osul f anyl pheny1l 3-
Carbonuq!?ﬁﬁbismteaagfaifqhean a} pya:rnahad 2nd ypetairand edaartidreatoms, for

examoly bR R R ERS - niBy b yene apputeacs irpelnuttylane,

but !enexa rop@methylén@x ety Hlmbthyimethylen dimethylethylene, 1,1-
Y i E)glmsr’m23dﬂl‘t‘){hydrmmydaz)f % f cpy gL

d 'methﬁ%@khysr@@e,abﬁﬂml@thhwném? dettylgsppient Emhetby*@ﬂwleﬁe -Co-
alkylen% lﬁf ?%Vati%'?TtbQﬂﬂ y1- 4- net hoxy- 5- nmor phol i n- 4- yl pheny1} -

T e By dEb e o TP meraing T dirge caron

i pga ooy RIS it i o o

methoxy, 2thexs e1rpppxs- lsazmpemc:a,f H)Lumkpslsblbtatnxy ph entih ﬂs@l@@tb&m de
The terft> (40 R S incr Bt SSirisatng, raghealy sychoags. i m
compou‘n@@'vfﬂugﬁé% Henval Pr%gjl qi Fqé hdhibefdd AoRocyS 2:08h as

roaceti c aci

cycloprapa@; cptlnbutindazedidponneysi eliclordxshe: 1- (4- met hoxy- 3-
i e r ?tt ?I fl uoron%i hyl phenyl ) et hanone as

The tenﬂﬁ[;%&) bgp%dgé{qd@rggpg aggineaning aromatic carbon radicals having
thyI anm no- 5- pent af | uor os

6 to 14 é@ggﬁﬁ?(gwgﬁiill}emgngxig[ 2 (3 ryj Fadicals are, for exampie phenyl,
naphthy??&%’%égpé 1&%%?@8& g? Egp&] rt'adnltnry?orgﬁuoreny] Naphthyl radicals

and in aﬁzruai} resHiyt Ridlioals 4 Péf@?‘ﬁé?ﬁa 14 n-4-yl phenyl) -2
il Eetf?l]yG ethoin3|mn02 Sﬁglh ro-1Himdazo[ 1,5

The term dﬁ@tyﬁ gnﬁe@imaawemng wind sv,mteras @Ewmgafttcm Sahkthon atoms,

1 4- met hoxy-5- mor phol j n- 4- nyl) -
which ar% pE)r)%((s)é{?thEetiney%&% )EQ;G? Hng ﬁ%’stems bc?nc?ecf to ong arﬁ)ot%er and
which ea'iﬂhZ dapenbiyeran ﬂh%%ﬁz@[ tobtaah Rl ?Mi‘echﬁaec@tr #&%¥Ydérﬁuc§?bp

thyl ami de as the trifluoroacetic acid sal
different heteroatoms from the group consisting of oxygen, nltrogen or sulfur
Examples of these ring systems are the radicals acridinyl, azepinyl, azetidinyl,
aziridinyl, benzimidazolyl, benzofuranyi, benzothiofuranyl, benzothiophenyl,
benzoxazolyl, benzothiazolyl, benzotriazolyl, benzisoxazolyl, benzisothiazolyl,
carbazolyl, 4aH-carbazolyl, carbolinyl, quinazolinyl, quinolinyl, 4H-quinolizinyl,
quinoxalinyl, quinuclidinyl, chromanyl, chromenyl, cinnolinyl, decahydroquinolinyl,
dibenzofuranyl, dibenzothiophenyl, dihydrofuranf2,3-bltetrahydrofuranyl,
dihydrofuranyl, dioxolyi, dioxanyl, 2H,6H-1 ,9,2-dithiazinyl, furanyl, furazany!,
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et hyl '
242y(3 tert-butyl -4-met hoxy-5-nor phol i n- 4- yIphenyl) 2

- oxoet hyl1] - 3-i m no-5- - 16
met hoxy- 2, 3-di hydroi mi dazo[ 1, 5-al pyri di ne-7-car boxyl a

te asthetrlfluoroacetic aci d salt 15 The term

imidazofiGinyCAriddzeyhy!, PhidagShv G8)-irRldeslyi sye rh&olgﬁﬂ%ﬁ%@zﬁ&fa}%dolyli 3H-

drocar bon radi cal s who car
'”dO'yQFS%g;eg‘%?FyWIsriS@ﬂUlblpélmdh is@ chranaryit laommilagollrsr/g tébiﬁ@@!bﬂm

lsomdnﬂﬁrp'f%tﬁl%z&hchﬁ’w62 9@6’{5 oaﬁ?nyb[ﬁoy%gé@?léan‘g@wlyl isoxazohdmyl 2-

lsoxang’wlbmmyd)holmw hla@hﬂwsbldﬁr)’f}i oﬁ@ﬁfd’ﬂolsogﬁ%ﬁﬂgwl‘l 23 Oﬁadiazolyl
negpent 1-et hyl propyl’, hexy hyl

1,2 4-0xa %&V’% 1. 2rs0xadigzol yF(‘jQB @gxajlzk@dfydn@{azcﬁrdmdajmq@

oxoth:cﬁénﬂeéﬂéﬁ‘ﬁrﬁhb@iﬁgp%rf'}@ﬂ%n{]he}ghrgﬁdo \mog’]eyﬁgo roon I%Q@]&Pb'oﬁ

st rai ght branc
phenoxgthiiny, Hleencemaimyl, phtetlayirgheipsabn iyﬁ'ﬂ)ﬁaend)l/ny[ ptendmyl purinyl,

pyranyl}agﬁq%ﬂ)légggt/rg lef,?cﬁwlfrﬁg?q%ﬁgﬁepyrazolyi pyrrddzmyl pyridooxazoayl
yndouincﬁz*dW! é—yrl&ttf'ﬂ)ékaﬁf WFEE&’IO% &?@n@? lp%trth dinyf3 pyrro?'dinyl

th
pyrrohnyll %-ﬁ%’rgﬁfb pglwrgf}; témmﬂummwb&@ﬁ‘yd rorsgl@;glirfﬁhhgge

te"'"ahya'% St @‘ﬁ%‘gi ?% '{J}gﬁﬂw@] ﬁ}’lkék‘)ﬂ ﬁairim@qh@zwbsi& Bethtzutiazoly!,
1,2,4- tmdftaafolyrs 15 sahﬁhﬁaébh,a' n 304 tt‘?&%@%%@ﬁ?‘ t%ﬂ@%@&@%h’]éz& S,

ar bon at ons, for ‘exa

tn:arolgwlo’%@@p Vi m;mﬁ@)qnoum.anmi ﬁmmwexm?/pﬁhlenooyrrofvt

thienop bl e RS R Rt oo o ey, 1.2,3-
triazolylyiZ teasivlen Iz\/@iﬂnéicﬁm 3:3 hqnézcng'm% apfhdprocycl es

opane, ~ cycl obut cycl op

ch.as ¢ 0

R5 and ﬁﬁ@;@#g F%h@nttl &or R@@?C(R@) toageyther with tt%gm%%ﬁ&liﬁs to
, - | avin 0
which tf‘%} %% da'foc%ma%zﬁéu it bo radh%a 5 P} t rpgmmggqﬂ's together
with the arrenyf nmg &)(wmtdfﬁthepth@‘ﬁydnc\m@%higw f?frHE aeﬁv(re?alc systemn which
th 2- napht hyl , ant hryl uoren
COHS'Stsy@B}‘}%’)Hwa’ PYHiems %Orﬁiﬁﬂj ’iwmraanothelr an vpheimwherrﬁrﬁj; iead shenyl
r e ter
radical aﬁ{]detgresctﬁg%éﬁﬁ fc?\é%gn? aa%%[w gastyga{%gﬁgr BIYTA gng@@’gem which,
dependmgrdmcmgamaascorvbhhﬁb@é SR @SBifde Idénﬂ@ﬁ orldiBent WBtEE atoms
systens bonded to one anot her an

from the grogp onsisting of oxygen, nitrogen or sulfur. Examples of these ring
systems are radicals such as benzimidazole, benzisothiazole, benzisoxazole,
benzo[1,3}dioxole, benzofuranyl, benzothiazole, benzisoxazole, benzothiofuran,
benzathiophene, benzo[1,3]oxathiole, benzoxazole, benzothiazole, benzotriazole,
quinazoline, quinazolone, quinoline, 4H-quinolizine, quinoxaline, chroman,
chromene, cinnoline, 2,3-dihydrobenzo[1,4]dioxin, 2,3-dihydrobenzofuranyi, 1,3-
dihydroisobenzofuran, 3,4-dihydro-2H- -benzo[1,4]oxazine, 2,3-dihydrobenzooxazole,
2,3-dihydrobenzothiazole, 1,3- dihydrobenzol[c]thiophene, 2,3dihydrobenzolb]-
thtophene indazole, indole, indoline, isobenzofuran, isoquinoline, isochroman,
isoindazole, isoindole, isoindoline, 7—oxablcyclo[4.2.0]octa—1,B,S-triene, phthalazine,

2,3,4,5-tetrahydro-1 H-benzo[bjazepine, 6,7,8,9-tetrahydro-5-0xa-9-

- azabenzocycloheptene, 3,4,5,6-tetrahydro—2H-benzo[b][1,4]oxazozine,

tetrahydroquinoline, 1 2,3,4-tetrahydroguinoxaline or tetrahydroisoquinoline.
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25whi ch each, depending on ring size, contain one,
two, three or four identical or different heteroatons
fromthe group consisting & oxygen, nitrogen-or
sul fur. Exanples of these ring systens are the
radicals acridinyl, azepinyl, azetidinyl, aziridinyl,
The t&RNZ| %Q’u&ﬁbalﬂﬂ“%ﬂd&e@ﬁﬁbd a@@‘ﬁ'ééﬁuhﬁ!;] warﬁéw or completely
nzo P

henyl enzoxazol yl, benzothi azol yl',

fluorirkes 8l @alay | whible e Hemay @cbryéxant]:ﬁ@zﬁ'mt‘the salttiwihg radicals
30car bazol yl , 4aH car bazol car I|n

-CF3,qdsB2otCHgF, @ban@Fenyp 4%@.« FzP F, -CH2-CF3,
-CHZS%E%.X?QW%&H@E %Czoﬁﬁéggbﬂa@**@%n %ﬁ%&ﬁﬁ‘é'ﬁw% CHF-CFs,
-CHa- g*_ﬂ?gﬁ_ﬁé ;tﬂq%% & argde S Sy CH%yHrQOPﬁrFe%ﬁyl
-CHy 5 ‘3%@?’# Grat BifAc, 2k niopymity chygrany

nyl*;
-CHF yl HFd OL(YHF—GHF’-@H | L CHPAOHLZE
CHF dllgg@% 3H|% ol yl', ‘obenzof ur any I soqui n%l .T]yw
—CHF%CS-Q%‘-W”A@HFJCSH J@I@gml YCHF G- e, i -OHF-OF3eCHifol y ! |
i sot hi azol i dinyl, 2-isothiazolinyl, isothiazolyl,

-CHFJGR)Q@@H@F;{I -CH-s0KEzGFizdi- @flz,CEIF (Elsle,azGFg@HF CH2F
mor phol 1 nyl, napht hyri di nyl, tah¥dr0|so |noI|nyI

-CFo- ﬂ:,l-la_;, Gnga&ng@lei-QHEg,, 2CEod Xt ytGF2-C
2, 5- oxadi azol 3 4 oxadi azol yl , oxazolldinyl,
-CFo- @faz@Hl]_Q Orovgb'EZT oF. phenant hri di nyI

The t%ﬂg‘nl‘manl&gt hénolléggqerﬁ&&%he ;s?mn%/ﬂplmdg @mrﬁ}glhlg fg bromine or |od:ne
fluoran‘é‘ Bﬁbﬁfxbwlbrorﬂir%e{s' stefttted, IFH Béﬂtl@ul%yhuom bh¥hlorine.
pyrazi ny pyroazolidinyl, pyrazolinyl,
The teprm fmﬂ iglundpystood zismpéanipg radicals szieh yis, carbonyl (-C(O)-) or
i m dazol yl, pyridothiazolyl, pyridothiophenyl,
m"OS%iP# ., pyrimdinyl, pyrrolidinyl, 10pyrrolinyl,
2H pyrrolyl, pyrrolyl tetrahydrofuranyl
: tetrahydr0|squ|noI|nyI tetrahydrqu|noI|nyI
Functionst giopgssy jie mtﬁlynedlgtq.sF@dg;fqrmxgmp@ ARYNC or carboxyl groups

in'the }gb%pib&lhpgﬁqg%ﬁqthdla 11%3%46'? hﬂ glgg "Zﬁéf’é Fﬂ/ S{Jﬁ?%!ﬁt otechYe groups.

Suitabisipa@etiig gidups for amino functibhsiars, )fd)r exdmnpﬂeyih,e t—butoxy—

thlen0|n1dazoly| thlenooxaE Lg& thlen
carbopy]; Bvedpsnavimegarbanyl enthepiibalol oraup g\ﬂ ypsy!

* rotod UG BFS A prd B g o T ik

axam manalkglh vyl or Boylalkgl %ers%"ratmttl?é' graRipsacah RS lrt’ﬁlrodlaseéﬁum
ther\Mththe ri atons to Lch the re
removghRI S LN SIE A EATS 15 R erReF EEC RBTS [ BT ene. TW.,
Wuts, WIEC, ARASHRBT (%‘ ih @gﬁh%}ntﬁéé]ﬁ(‘t%%‘“&@@d hviley-
heterocycle IS d, forns a’bicyclic systen1mh|ch
Interscnense)stTﬂnedérm \mohachge syairesan bisadecdude appeppsiate pelymer-bound
N which one ring is a phenyl 20radical and the other
protquIVﬁéJr?l(l)ﬁ)% a partially saturated or aromatic ring
The cébh%b@ﬁh%bé&dlrgﬂ%eﬂh@' d18c|88urkel a3 158 Bpat@nbaiwasi-latevn
two or three identical or different heteroatons from
proces$as o pupcseamWhichrResiesePgenerai trogen or sul fur.
Exanpl es of these ring systens are radicals such as
benzi m dazol e, benzi sot hi azol e, benzi soxazol e,
Also imgtodad ér@b@éslﬂéQbatorﬁmﬂfrms&mthe strecuesshindimalted, such as, for -
benzi soxazol e, benzot hi of uran, 25benzot hi ophene,
examplengbihe, farauiat H{Bt @r I/’ééwﬁé&&1o=|nef°f%lﬁ£é§ rng%ﬁfEP‘e OH):
benzotri azol e, qui nazoline, quinazol one, quinoline,
4H qui nol i zi ne, qui noxal i ne, chroman, chronene,
ci nnol i ne, 2, 3-di hydrobenzol[ 1, 4]C|IOXIn
2, 3- dlhydrobenzofuranyl 1, 3- dlhydr0|sobenzofuran
3, 4-di hydr o- 2H benzo|[ 1, 4]oxa2|ne
2, 3-di hydr obenzooxazol e, 2, 3-di hydrobenzot hi azol e,
1,3-dihydrobenzo[c]thiophene, 2, 3-di hydr obenzo[ b] -
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17 The term"-(Cl1-C3)-fluoroal kyl" is understood as
nmeani ng -a partially or conpletely fluorinated al kyl
radi cal,, which is derived, 18or exanple, fromthe
follow ng radicals CF3, -CHF2, -CH2F, -CHF-CF3,

- CHF- CHF2, - CHF- CH2F, - CH2- CF3, . - CH2- CHF2,

- CH2- CH2F, - CF2-CF3, -CF2-CHF2, - CF2- CHZF,

- CH2- CHF- CF3, 5 -GH2- CHF- CHF2, - CH2- CHE- CH2F,

- CH2- CH2- CF3, F2, CH2- CH2-

- CH2- CF2- CF&2~ - CHF2, - CHRZ

CHF- CHF- CF3, F2,5—ExF- CHF

- CHF- CH2- CFgg - CHF2, - CHRs HICHITS

- CHF- CF2- CF3, - CHFE- CF&4{gHF2, CHFI CF2-RHpF,
- CF2- CHF- CF3, - CFZ- CHF- CHF2, - CF2- CHF-Bt2F, 10

- CF2- CH2- CF3, - CF@r CH2- CHF2, - CF2- CH24igH2F,

- CF2- CF2- CF3, CF2- CF2- CHF2 or - CF2- CF2- CH2F.
The term "hal ogen" is understood as neaning fluorine,.
i odi ne; fluorine, chRdringyr
drgl N-particul ar gbuorj
/=0" is.understood.a
0 (==o7~) or i
& . Runci 3 ourwb}s of the intBfnedifat ef\used”
for Fm(a'rrp'f@ i ng or\_carboxyl groups in tke é"'orﬁi'&%d
of the formul aR® caf®be nasked here by suitable R
protective groups. Suitable protective groups for
am no fynctions are, for exanple, the t-butoxy;
20car.bonyl, the benzyl oxycarbonyl or the pht ha} ol yl
group and the trityl or tosyl protective group.

The déﬁiotsaf%ﬁjrme?w%%ésw% HpRIFRSsTOF thiehftepardaoK I tha!86inbeind of

are, r exanple, alkyl, aryl or arylalkyl esters.
the fofmualad aridver aysteogaiscanribdoinmof Brueerapawer pethefermpla | and/or a

L hnj [ wel | 2k i bed. _
oy GSLA UM F G IEAD: O R DA e
a) QeRfihg aRumpirisof(th89®mul@nd Ed., Wl ey-

25Interscience). The term protective group can al so
i ncl ude apprBpri at &&ol yrrer - bound protective groups.

R9 R8
where the radicais R5, R6, R7, R8 and R9 are as defined in formula fand Y is

chloride, bromide, mesylate or tosylate, with a compound of the formula {1 1.

RT  NH,
R2
d
NN (i
\ T
R3
ra  RI0

in fhe presence -of a base and of a solvent to give a compound of the formula
|, or

b) reacting a compound of the formula VI



18 [11Tilt RINH R4 HRLO0O R5R6 R7 ROR8 It The
di scl osure further relates to a process for the
preparation of the conpound?of the formula | and/or a
st ereoi soneric formof .the conpound of the fornula I
and/or a physiologically tolerable salt of the
conpound of e fornmula I, which conprises
5a)rea&&ing conpound of the fornula Il R5R6 ROR8
= IN ; 0 R9

R N
(Vi)

R4 R10

where the radicals R1 to R10 are as defined in fdrmu!a I, with a compound Z-
CN, where Z is tosylate or bromide, in the presehc;e of a base to give a
compound of the formula |, or -
5 ¢ either iso!éting the compoﬁnd'of the formula | prepared according to process
. a)orb) 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
physiologically tolerable salts, or ' _ |
d) separating a compound of the formula | prepared according to process a) or
10 .. b), or a suitable precursor of the formula |, which on account of its chemical
structu.re occurs in enantiomeric or diastreré‘om*er'ic forms, by salt formation
with énantiomerically 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 diastéreomers thus
15 ~ obtained, and cleavage of the chiral auxiliary groups into the pure |

enantiomers or diastereomers.

The disclosure .further relates to a process for the preparation of the compound of
the formula [ according to scheme 1. ‘
20 Scheme 1:

R1 | : R6
NH, (HA) , R5 R6 RS
Z NN ' Base R7
N 0
R3 ' - R9 RS © R8
' R4 R0 R9

i [

The starting materials 1l and |1, where lil 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 Hiinig's base, in a solvent,

_preferably dimethylformamide (DMF), to give the compound of the formula I. The



10

15

20

where the radicals R5, R6, R/, R8 and R9 are as

defined in fornmula | and Y is chloride, brom de,

nesyl ate or tosylate, wth 6 compound of the fornmula

|11 RINH2 R2 R3 RARLO0 10i nthe presence of a base and

of a solvent to give a conpound of the fornmula I, or

b)reacting a conpound of the fornmula VI RL R8 R3
radica{s\R1 jo RER7arR@swiefirec ihdomadiadaY soRespondl® ageoddeaving

gfoupgﬁé A8 Solcidep bRt medylate 3p FRUBRE oTsferabyiamids of °

megyhg_-eve a conmpound of the formula |, or 5 c)either
: i sol ating the conpound of the formula | pr epar ed
Compeinstsrofitheg f@lﬁnlﬁﬁdbé&ccgmn@m@jy aveifableof cambepbtained.

cccord o bds, 00 P L AL b AR S

derivatiyieeUthe SOMVES 1l REidskribed BRI, 0l ogi cal |y tol erabl e
salts, or separating a conpound of the formula I

' Corﬁp%,«;ﬁé@e g@ramlaﬂugtaﬂ@emr@@g@g agcopding db peheme (see also DE

22117%|tabl e precursor of the formula I, which on account
of its chem cal L

Scheme 2:

R1 ' _
© (HA) ' R1

R2 NH,

l NH ) Base 7NN

RN 2+ zZoN o ——>  f N
R4" R10 R
v v ' mn

Here, compounds of the formula IV — optionaily in the form of their salts (HA) — are
cyclized, preferably in the presence of a base, Wth a cyanide sourée V io give the
desired imidazopyridines. Suitable acids HA are preferably HBr, HC, trifluoroacetic
acid (TFA) and sulfuric acid. Z is a good 'Ieaving group, preferably tosylate or
bromide.

Compounds of the type of formula IV are commercially avallable or can be obtalned

according to scheme 3a

Scheme 3a:
R1 Rt ~
re. ] , | R2_N
. N 1. Base, optional |
|, o B2 sk nm,
R X Y 2. Unmasking of NH,, R3
R4' R1.0 optional R4 RI10
vi v

Here, pyridines of type VI are converted in the presence of a nitrogen nucleophile

N, and optionally of a subsequent reaction for the unmasking of the —NH, group, to
the pyridylmethylamines |V. Suitable nitrogen nucleophiles here are ammonia, which
leads directly, without further unmasking, to the compou-nds of type IV, azides, such
as sodium azidé, which has to be subsequently reduced for the establishment of the
amino function, for which triphenylp.hosphine (Bioorg. Med. Chem. Letft. 2625, 2002)

or noble metal catalysts such as palladium or piatinum in the presence of hydrogen
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structure occurs in enantionmeric or diastereoneric
forms, by salt formation with enantionerically pure
aci ds or bases, chronmatogr th on chiral statlonary
phases or derivatization bg means of chira
enantionerically pure conpounds such as am no acids,
aration of the diastereoners thus 15obt ai ned, and

are suipbR(Egbiest Chmen. diN0BaPORA) PHTEIiTIge oupsh sHbBeTIRNLYasS to be
treate@ Uﬁtﬂt He\}?ff‘%‘{tﬁe o HeaRhg %sﬁ?ﬁ&ﬁﬁthe-ranﬁl ndl f@ﬁ!:t?o%u(;.le !\Lelflr h&m. 131 5,

process e preparation o

2004), cmn;lrotrnﬂmoffvhtdﬁehés)fdfbé &ehterowit dtidy pt@eﬁaﬂmﬁﬁﬁdrﬁach%ﬁc aCId
nme 1. The starting materials |1 and |11

for thelqnm?%'@%fﬁf Beaamiposiusstien ($ynthegs L3fm 4903 ‘sfaetra@up@fs R1 to
Re, RIGA X s St eind atovd oW herefiel' B el coror T ¢

~OH, vdlaish is pcibfatedibl yituHtiona gosdlesdng igroup, sdlistelstthen subsequently
lve. t

rably t hyl f or mam de ,
Subsf*fﬁ{%%%ﬂae of gw%eb@vﬁrﬁ%m%me wﬂégerz@ueeepg%ﬁ%(%@rﬂo%@v Bull,
1493, 199@3 o8 Mef Grﬁbhrﬁ‘)[é‘ft‘t* ?16 360&}[?)” esponds to a good
" | 'eaving group such as chl oride, brom de, nesytate or
tosyl ate, preferably brom de or nesyl ate Compounds
the fornula | rcially available or can

Furthef ot P BN S QORI BTEPELESSEE Enn 11 om t he

Schemkidrature. Access to pentafl uorosul fanyl derivatives
of the formula Il is described bel ow. Conpounds of
the formula Il can be preparedgraccording to schenme 2
(see al so DE 2211796). Schegp 2] R1 R3 RARLO | Wil

R ~~10Her e, oundsonof the for optionally in
he_form&gﬁﬁﬂéﬂ_&is (HA) -

i zed,
R3” X -Prefer abl yReductidre presence Wi th a cyanide
R4

source V'to give the desired i nreazopyri di nes.
Suitabl e acids HA are preferably HBr, HCl,
Viatrj f| uoroacetic acid (TFA) and sul fur| c acid. Zis a
good | eavi ng group, preferably tosylate or brom de.
_71%Co ounds of the type of fornmula IV are
Starting fiaes6 yanPRYrisings SEMBEHECtie BT BSIIABA Fdused Yshg
reductah®s SGAETE h¥@rogen 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 organormetallic reagents such as Grignard or organolithium
compounds, the substituent R10 can .be introduced in this way. The imines -
intermediately obtained thereby can be reduced to the amines IV by sodium _
borehydride, 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.

- Scheme 4:
Rt (HA) R
R2
\%\fq o " R2 -~ Ni RS 6
P3)\\ . /N\VJ[\ 5 ~R8 + Base S I\ N—/ / \
I 1 |' D | Z-CN Rz,/W R7
R5 R7 R4 RI100 '
L. R9 RS

vil | v !
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Schene 3a: 1. Base, optional 2. Unmasking of NH2,
optional R4 R10 RL R4 RI0O VIiv Here, pyridines of
type VI are converted in the presence of a nitrogen
nucl eophile "N', and optioral |y of a subsequent
reaction for the unmasking of the -NH2 group, to 20
the pyridyl nethylam nes |V. Suitable nitrogen

~ Here, moct i lof shdireude ¥'llanoptireally Whthehfohead shelr seies (WA)— are

- Wi thout further unmaskin to the conpounds, of type.
cyclizgain SPIEE! SUELAS AEtS0IHREs BbANGhRERIhAG: soaBnitie,

luer S Bl e A AR Sy pgence o

.a basg/gatefathabiinHireg's baB8265ingG0@)anide smhke \hetreferatsly alyisdgen

tipumin the presence of

' .such as pal |l adi um or pl a
br@ﬂ*@%&?&@@ﬁeﬂ%&'@ﬁl 'W%%&Wé*dt”ﬁs- Med. Chem 5005, 2002),°

pht hal i m de, whi ch subsequently has to be treated
wi th hydrazine for the unmasking of ‘the am no
Compéumds olothe(farmitadv!! ereabtalisdbac@0diny to echemets, dyiraacting

N T T D
is pref%#fw Rii%r'ﬂieﬂ%(ﬁirh§§livén%1§§>_h ZOBRIF, tdthshyReHupay ﬁr HEy &0 S

4, R10 and Y are as defined above, where Y her€ can
acetonifrisy ppeferatdy invhHEh Suitabiet basaseareitiinig's base, hiyovexamethyl-

astozhSRY BB OHR Ml 5y RSFMEL o ARSLLMS e

radicale HregaréBadefin8dldbovd493, 1989; Bioorg. Med. Chem
Lett. 2463, 2004). 10 Further access to am nes of

type IV is shown in schene 3b. Schene 3b:
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Starting from 2-cyanopyridines of type Via, the
nitrile function is reduced using reductants such as
hydrogen in the presence of,netal catal ysts such as
‘pal | adi um or- 15Raney nickel"to give the am nes of
type IV. If the nitrile function is reacted before
reduction with organonetal lic reagents such as
Schen@ Pgnard or organolithi um conpounds, the substituent
R10 can be introduced in this way. The i m nes
internmedi ately obtained thereby can e reduced to the -
Thes 1 #2by sodi % bBPFohydri de,

Rz cet oxybor dr or _sadisum cyano orquydi dg. he
OrHdigals RL t dfRi0 are NrEa~abo Bt
R37| " of. -.l\/glfr.R tgrnatively, conpourgs of »

f@®emutia (1) as shown Ih scheme 4 can be prefared.
Scheme 4: RI(HA)RL, R6ROR8 22 Here, c:orrpo!und§B of
the formula VII- odtionally in the formof their

Attemd B3 sBtounfl o5 BrkEREVIAR BELHE e BRglF sEheme o
by reactingsaimirady of the Xdras | fwithegedys denesthves gitied epaldfiformula -
toluene, in the presence of a baseMFpr ef er abl

ViIl. Tharpaption fasarieddn aobvpar sehsaup v Hipraseisniisls or
et B e H i RRe AL DN o AT\ e

disilazariat af pethseivoocditopates psefeeatsly Sithilny heaatsthgdaitares. dthe
formula LIl wth acet ophenone derivatives of the

. the
radical igge gfe peARiined BPOVErhis is preferably carried out in

-Schem%é-vents such as DMF,- tetrahydrofuran (THF) or

icetonitrile, preferably in THF. Suitable bases are
HOnig' s base, |ithium hexanethyl- disil qzane or

ot assium carfpidhate, preferably lithiu o :

exaret hyl dj sj | az¥ e radicals {f e as R9

fin H
ed abo Basg N RS
R3 Y '
R4 - R10
RO R8 5 R
R4 R10 R5 R7
: : R6
il : X ‘ Vi

if one of the radicals R5, R6, R7, R8or R%is a pentaﬂudrosulfanyl (-SFg), these

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

scheme 7.
Scheme 7:
RS, RO R5,R6,R7,R8
orR8=-8F;
R7 Brominating _
O - reagent _ A
R9 Rg \
) ' : R5 R6
Xa - Br
R7
1. Brominating
reagent 0 !
R9 R8
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R8 NH, R4 RIO iiliVIl Alternatively, conpounds of
the formula VIl can be obtai ned according to schene
6, by reacting am nes of thf formula I X with pyridyl
derivatives of the type of<formula 5VIII. The
reaction is carried out in solvents such as DMF, THF,
acetonitrile or ethanol, preferably TI-1F. Suitable

Here, thasaetaplesridinei deryy/adiveaséthd formiuianXa can either be brominated

L e T e
viror B34 SRS BRE it PP e s

give cdrip@umendfhb Yorfrasial 20y élsé 1S bdrrediaring kepizwfdie @bmpound
t he tyge of formula Ila (Y:Br% can be prepared as

of the fgsxtild Klegof the aoriorhenongdesiyatives Xage brominated using, for
example, the above brominating reagents; preferably phenyitrimethyi tribromide.

Subsequently, in order to obtain the compounds of the formula [la, the ketals are
cleaved in the presence of acid, for example hydrochioric acid, hydrobromic acid,

sulfuric acid, trifluoroacetic acid, preferably sulfuric acid.

The ketals of the formula Xl, Xla and XI' can be obtained starting from the ketones of
the formula X by ketalization reactions known to the person skilled in the art.
Preferably, the reaction to give the compounds of the formula Xl is carried out in

methano! with methy! orthoformate in the presence of DL-10-camphorsulfonic acid

(scheme 8).
Scheme 8:
RS RB
_ \ ,
W'OH, H+ 0 R?’ or
or w” ,
HOW'OH, H* W Rro R8
Xl Xt

The radicals R5 to R9 here are as defined above. The radical W corresponds to a
-(C1-C4)-alkyi group. The radical W’ corresponds to ethylene, propy!ehe or butylene
or, together with the group —O-C-O-, forms a 1,3-dioxo ring of ring size 5, 6 or 7.
Ketals of this type are Atljbtairned by reaction with alkylene giycolé such as éthylene

| glycol in the presence of acids such as sulfuric acid or para-toluenesulfonic 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 R9
equal to pentaﬂuoro‘éulfanyl 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 proc_ésses (Tetrahedron 56 (2000) 3399; Organic Letters 4 (17)
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Here, the acetophenone derivatives of the fornula Xa

can either be bromnated directly, for exanple with

Br2, N-bronosuccininmde (NBS) or phenyltrinethyl

tribrom de, preferably in g aci al acetic acid,

nmet hanol or nethanol /M- m xtures, to give conpounds

of the formula Ha or else the correspondi ng ketal s of
(2002} 31 I oWPoAMEE/04 724®. For thel preXoasyfundesceioed diAetimethylamino-

derivatj.ves X ar rom nat ed usin for example, the
s-pent bl T BraSn e f SR Sencfie.

phenyltrimethyl tribronide. Subsequently, in order to

obtain the conpounds of the forrmula Ila, the ketals
Schemgr @ cl eaved in the presence of acid, for exanple

hydrochl oritc acid, hydrobromc acid, sulfuric acid,

trifluoroacetic acid, preferably gul furic acid. 10

The ket & F of the fornula XI, XFaFand Xl _ ¢ e

o gg?r% a X

obt ai nédssﬁars_ims,fngggp t he ket 6mssFof i |

| Zat i 9rpgfepct i ong knoyw(t d° t he skilled
t. Preferably, the i on LB g&?me
s of the formulaeXl is=€arried out in

np ok
met hanol with nethyl orthoformat® in the presence of
DL-A@a canphor sul f oni ¢ aci d 3®( schene 8). Schene 8: R
RSR65R6 W OH, hi + 0Or WRORBHOW CH, |-1+W ROR8 = xxi xr
The radicals R5 to RO here are as defined above. The
radi cal Wcor rfsponds to a -(Cl-C4)-al kyl group. The
radi cal W %& esponds to ethyl ene, pr}prI ene or
but yl en@ or, egether with the group \-/0-C-0-, forns a
@q f riB@leSize 5, 6 or' 7°<POKetal s of

_ V obt ai med—byT eacki o th al kyl ene
gl ycol& su as ethyl ene gl ycol/i

_ presence of
aci ds such asNsul furic acid o par

ol uenesul foni c
acid and/ or d%hydrating'agents. Int i npl est case,
the reaction is carried out in toluefe in the
presence” 8% catal ytic anounts of para-tol uenesul fonic

acid in a water separator. 25 .
Using reactions known to the person skilled in the art, starting from commercially

avaitable 3-(pentafluorosulfanyl)benzoic acid XIVa, this was first nitrated and
subsequently reduced to the amine using palladiurh on carbon in the presence of

hydrogen. The 3-amino-5-pentaffuorosulfanylbenzoic acid Xlila obtained was then

“dimethylated on the amine nitrogen under Eschweiler-Clark conditions, and the

carboxylic acid was converted to the acid chioride using thionyl chloride and ,
subsequently reacted with O,N-dimethylhydroxylamine. The 3-dimethylamino-N-
methoxy-N-methyl-5-pentaftuorosulfanylbenzamide Xlia tHus obtained was
converted to the corresbonding pentafluorosulfany! derivative of the formula Xa using

methylmagnesium bromide.

A compound of the formula.l prépared according to schemes 1 or 4, ora suitabie
precursor of the formu‘la I which on account of its chemical structure occurs in
enantioméric forms, can be separated into the pure enantiomers by salt formation
using enantiomerically 'pure acids or bases, chromatography on chiral staticnary - |
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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More conpl ex substituted conpounds of the fornmula Xa
wth R5, R6, R7, R8 or RO equal to

pent af | uorosul fanyl and with a further R5, R6, R7, R8
or R9 unequal to hydrogen can be obtained starting
from comerci al |y avai I abl @%pent af | uor osul f anyl
derivatives. Derivatives not commercially avail able
can be obtained in anal ogy to 30 known preparation

chiral praitiessgm U praaked Khrofbie CRRFDUNAIIWe rRIM Fprepared
etters 4 (17 25 (2002) 3013; WO 2005/047240 pFor

“accordipg tgrsg{)ﬁrm@ o &aB @ithgebe isolated in free form or, in'the case of the

preser]rcé %f gé; t&ygaasnag g@e% fd by ﬂ@é@@%&g&'ﬂgoﬁe&%@?@ggﬁts

e, a syn hesis 1 omn In
(process\dy. ‘Usi ng reactions known to the person skilled

in the art, starting fromconmercially avail able

3- (pent af  uor osul fany! ) benzoic acid Xl Va, this was

AC|dacfdrrbSJS|d"bltoH@|g%dof"’EH9 c%HjP%Cg% | ntth% FERANE $lad Betd?gs@rﬁ]ﬁ?he form

usi ng pal l adi'umon car e presence
of theihgaltogeim. fradéors:. &fhanma&otm@rﬁaﬂyltmlerm lsél&naﬁeb@nei@v@d for

' [ |1 b h 10d t th
exameis el By S8 kalis FoRRChAE Fals '@ﬁ”fgvcﬂge@ﬂ 2. 6Watasd
hemistilfgtes amaMdlienagdsd p\l‘l%ﬁ;&%\ﬁ%ﬁﬁ@s (%}%equ gﬂoFE}ha‘ceS and

chl oride using thionyl chloride an

salts of é’@;a@mw\ﬁciﬁsm&ﬂucﬂlrbasleyldﬂycarbnwluaamde sutheas lactates, citrates,
fl uorosul fan

tartratcs, peREhRY, AThARNIRARKS Ndindes SBR0ei s sses .t

pamodt@s.r espondi ng pent af | uorosul fanyl derivative of the
formul a Xa using 15 net hyl magnesi um broni de. A

‘The pr@@ﬁfﬁmﬁ@fmysmgmlmnoéerabh@rwtarfmn gogwodhdg of the formula |

of the

capabB oot in g BedbbhabisPoRp bRtk IRSlackBfing tp arocess

step c)ds cafried dutinaninadfer keola Pk seC HtoRHoRABIbRIRIIRLM |
pure enantionmers by salt fornmation 20usi ng

Contalréﬁalﬁtq fonstioraity.\stphiealkal Metalr alkalnssearthn mﬁ@ltw@m@nﬁlly
substst%dcﬁ}hFr%lnufﬁ'nasta'ftgr&gﬁybe formed with basic reagents such as hydroxides,
carbonates, hydrogencarbonates, alcoholates and ammonia or organic bases, for

‘example trimethyl- or triethy[émine, ethanolamine, diethanolamine or

triethanolamine, trometamol or even basic amino acids, for example lysine, ornithine

“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,
su!furio_, hemisulfuric, phosphoric, methanesulfonic, benzenesulfonic, p-

toluenesulfonic, 4-bromobenzenesuifonic, cyclohexylamidoSu!fonic;

-~ trifluoromethylsulfonic, 2-hydroxyethanesulfonic, acetic, oxalic, tartaric, succinic,

glycerolphosphoric; lactic, malic, adipic, citric, fumaric, maleic, gluconic, glucuronic,

palmitic or triflucroacetic acid are suitable.

In process step d), the compound of the formula |, if it occurs as a mixture of
diastereomers or enantiomers or is formed as their mixtures in the chosen synthesis,
is sebar’ated into the pure sterebisomers, either by chromatography on an optionally
chiral carrier material, or, if the racemic com_pound of the formula | is capable of salt
formation, a fractional crystallization of the diastereomeric salts formed can also be

carried out using én optically active base or acid as an.auxiliary. Stjitabie chiral
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phases or derivatization by neans of chiral

enantionerically pure conpounds such as am no aci ds,

separation of .the diasteredhers thus obtai ned and

renoval of the 26 chiral auxiliary groups (process

or the conmpound of the fornmula I prepared
statro ‘b“h 588 fdrané ‘%ﬁ‘iﬁﬂ&?er]or%fmr.ﬂnﬁ Rrehbitgfadifc lsépdar@'tred dfn
ree formor, in the case of the presence of aci

enantrometrasarre, fgr exarsple mrbfnecbalhr:argel eayiersol nglemay‘»es ) ‘and high

molecH%é%g tqﬂr Its é%.?g %rag%’%y@%gﬁbn%egﬁepgﬁél%cal purposes,

approl@rP @t%Q:férrv'aﬂzéthﬁrsfm’deero mbqberrs@rabkrﬁe@ in ihe 4rt,exdsd gasn
Phar macol ogi cal l'y tolerable salts are preferred for

chron@mpblcanﬁf@pdsm@lraé ptadiRany pRases: £AN pEUEeds BPE heor
separ. c?r{]é)fcgrjﬁ(ﬁﬂ s o? %J fé Ehic I%% \ ¢ akRs; the dlfferentl soluble

uenesu nat es, p033|
diastepdtiraehabalss ar@%rrb@a alsirgy o obhealhmatmeauswtaﬁy amaluueedral!y

obtamggsrqer?@fe@gfgrégérx tngal e L RIS, iR EBases. L-
Iysrne%h ﬁptﬁ%r o efﬂee@rog% PB@W@B% e E&ﬁp@ﬁ@rﬁﬁ!& “r’édlé’r@d Qﬂfs a solid,

0gi ca e salts romconpouns of the
the mér@reaﬁrlg sblutﬂ@diﬁseerebmlrs pmee@ﬁpm the mdtheg lighei and the

pure ngnBaRer S A LAb AT Re ArTIORe e Sas e DBlerfn

t i uﬁdé sngiciferallatlYvhich abh@i
pnnm%{”%éﬁl@ Sfr;‘rg{é;w%ﬁaﬁ*fglg?%@ de%(?fﬁﬁgrret al or optional Ily ne

basic guhst, stigh ad aammmqmmgal can barcoprerted fethepyrs asgstiemers

oo RSB R SRAES SA B S TUR ei - am L v

acid, [0 §30NL G2 8RS58 a‘rrar(@éaanl)anbhd@m Aol - Chiral compounds which
triethylam ne, ethanol am ne, diethanolam ne or

contaip@riedhst i Aotiaeunstions sastasm Pesionserad fatheccarrspending esters

oram B Sy B g bUBIRTr BEIH NS FEeEER ldgmercoty

pure a6ihg RIWH, or eBnselsbly ohiith carbakslic Boids candmgmnuemddo the

organi c aci ds such as hydrochl oric, hydrobrom c,
amidesyising sarborgrrratectast erantipmaritallyinure REYIRR AL of spn¥erted fo
the cogﬁ‘ae%ﬁsr?&?‘i | 433} Sstel F&E BEIHS%WUB rE:aIIy pure h){droxycarboxyhc acids

nzenesu onic, cycl o dosul foni c

© such @&bkacti€ by divetdiyratity dfdhé amiie rapdn‘ orxgleoheirrad ichf iotrodyced in

acetic, oxalijc, tar{arr

enantigraricaly pHER [ak 4 e s et el B Do, soraration pf fedsomers by
carrynﬁ#‘ﬂﬂ 4Ge HPelti%hCof {4 BWERRb@onttry Wﬂ*e@enpﬁi} Hiy‘staﬂlrz@tlon or

uor acetl c acid are suitable. In process st eg1
chromafograhby cormuitable sthtionaryfniasesand, then remoyingadain echiral
tur f di ast er.eo ntioners or is .
mO'etlfan &EO’@@( pqerﬁn)etqusgﬂef)lsﬁ rpﬁg\o osen synthesis, is
separated into the pure stereoi sonmers, either by

chr omat ography on an optional ly chrral carrier
Furtheratagei thie, passjbility residtsrindbaicase ehsemedor dhem@m@ﬂﬁﬁlagcordmg

L T

produ@t%ﬁoﬁﬂ@pr*e@aﬁeﬂrdn @ﬂh@lﬁkelﬁmnﬂ gtractuogs. iQtakt gr ﬂﬂtpllfﬁed processes
base or acid as an auxiljiary. Suitable cBr r al

can thyis Alse haempiayedforfhe PURECANIMOT hesndypro HPtﬁrﬁ‘{heSG starting

r 5
orod SR ISLARDL PR AP r AR B Pur i
beforghlamglesicording thippbcasske dmbam fwrnghe [ltmatnmery'ﬂmatcee iz paicular

as triacetylcell S a i cal .
mean a*wrlaﬂs*ﬂ% Sviingsis arbe skelemn Hieties Sthdte rRDRggefective
proce%%é %1 é?j P8I &n eﬁbﬁﬁbrﬁ@ﬁ(&m@é’f@?é&ﬁ&@@eﬁa@bhG’éﬂ&arrled
[ ra stationary phases, can be used. For the
separation of enantioners of the racem c carboxylic
acids, the differently sol uble diastereoneric salts
are formed using an optically active, usually
commerci ally obtai nabl e base such as (-)-nicotine,
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 On acegyareltthe PharMARRIoICEL PRPEEHRS:

10 the nore easily soluble diastereoner is
precipitated fromthe nother |iquor and the pure
enantioners ‘are obtained f2®dm the diastereoneric
salts thus obtained. In - principally the same way,
the racem c conpounds of the fornmula | which contain
out atBrPERi&r SrAiis St AR AG GHIY ROth@rfage of Bk &&d products.

converted to the pure enantioners usi ng Optl ca |

'erewwet avsimplificagion e agpdrajicnsapn beamxey@rifmhrpr@caedrag in two or

and L-tartaric 15acid, ID- and L-lactic acid and.
more ?tﬂa}geﬁnd (-)-mandel i c acid. Chiral compounds which
contain al cohol or anm ne functions can al so be
converted to the correspondi ng esters or am_des usin

' The displosupe Blspeklates ta medisgmants pidheATrise ppsilkaciays Sfount of

nant | omer i
atos L ESTBDEEL U RIS e Y b sl oo
compel@mm@f mr’r‘@ﬂﬁwaﬂrmicﬂ@rt @doaﬁmrﬁllymm'eonlnhenqjlbrra afrth@compound

cids or converted to 20 the, cor ndi chiral
of thedgrewla | ioDRes AR 2 @h@rme%ﬁqtraﬁn AFBRIERIG Pl
s Aot 3o SenTSgaenl an shopiam

enantlorrerlcally pure form can then be utilized for
t he se on of the isoners Eh/%carr

Bgvmsﬁggg%?c%v%mg to the
dISC|Ogll:Ir3éSéI%| dulitaBld, B &farﬁﬁléoﬁtﬂ% pRIYIY18ds, BecbABAS prevention and

fationary phases and then renoving again thé chiral

, therambofmﬂ esgammqhe tap@whidbyanedeaatable taunhm@ @féhﬁdxr@tease—

15

20

25

30

her ssi.bilit
actal S SR £ ARE TGS B ol GE¥ b BE 208k re
suitabfTBb#YioP ﬁrdﬂrgﬁé&k%?mhe%éd cUseen dhiae Theqlary spitlge both
starting cts for the preparat|on of the skel et on

for acster leatmest andioeg-tem Hrewgiy. flinedcqpeewdsesfl the feapula gen be
emploapa an @@ggﬂgﬁg%ggge %ﬁf{%%@ f%r[h |é ?Jén%@s‘gf v&éi'leoé?ﬁg or illnesses

s Were prepar
whichefté Hdcompiahiz by tHromthiogss eesrﬁbdilwnns; Eti)dpwrrmagerléhﬂrtpnor fibrotic
bef orehand according to processes known fromthe
ChanQQSterature Th| s can in particular nmean that in the

 ThesSihd l{?fe ahﬁwfér‘tﬁl ﬂg@ﬁ‘a ﬁfe&fdﬁ%‘érnﬁsalledﬁaﬁforms of acute

enan I've processes are used, or else an
coronsn%\,tndﬁimale (;tadjkeil s ipheeal rms¢u[se¢aoederendeesp vainthesinbosis,

puiqur]%éf ét % sr%rp ee # rlge@(rﬂ t%%gﬁ{]ﬁ%sesvesﬂ %g%w ggérd?anc é’rrhﬁhmras,
cardiovadBlhiaf legé’ﬁtls%cﬂfast fRBtcHRRRS ﬁér%ﬁasﬁﬁﬂhr@%ﬂ@ﬁ higyiedlably and

proceeding In two or nore stages. he di scl osure
srm|Iaairﬂervreetram$su¢roams&ﬁmwlﬂr&atmsrﬂndcbmﬂﬁsé@%ﬁhons

Furtnignar 9 Camapar e GoghyRian sahm FoPREEaTnall i @fqntions:

whichQEad 8 c6RBRLENG e lobdn @vrtﬁ%f@iﬂgr@surf@(ﬁéh’ SQucrpss pdiblyarl patients
stereoi soneric formof the conpound of the fornula |

and pab@etsrravmg inHwellipgasatbeters- iampyurds efihpdormiga | can be
| N
ompi B3 63 AP oEhE it BB s

as in RESOHRY hﬁfjoirh%p@ﬂ@ﬂimol ogi cal properties, the
conmpounds according to the cl osure are

~ Compogndg vé i tormua | ﬁf%%tﬁ?&{ﬂra{ﬁ? dreaypetifd ol

dlsser%nea\f%@ Ht%a@@&fe\ggﬁgﬁ‘@}étll 18 lsi<th P8 uﬁfaJer'%@uFaY%@ents which

are trea i'tion o
accorﬂpmsemﬂeﬁmétioraﬁmtheeuepe mon’ipo(umlmf thél' fmmularéare suitable for
npounds according.to, the djsc)osu are ui tabl(e
by SierRs the

the pr@@hwaf('é"rarlﬁjr Bomimentf pabapisH ergse W‘ KRR
metal:f-mrﬁkyﬁﬁ%rﬁe'ahﬁt{h%r k%%Er[]el“a@r DRI ErstdreRe ﬁémos@é‘tﬁ: systern (for

erm t her apy he conpounds of the fornula 1 can
be enployed in patients who are suffering from
di sturbances of well-being or illnesses which are

acconpani ed by thronboses, enbolisns,
hyper coagul ability or fibrotic changes. 20These
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25Furthernore, the conpounds of the forrmula | can be
enployed in all interventions which | ead to contact
of the blood with foreign g8arfaces such as in
di al ysis patients and patients having indwelling
cat heters. Conmpounds of the formula I can be enpl oyed
exambl@ f%ﬁﬂecfe Qit@%f‘éﬁrﬁ %afe'oslﬁ rRE MRS Ahiich REHEH tumor growth
rventions such as 1n knee and hip joint
and tlmmfraetasmls 20Conpoilardsatdrytand degemerative jaing diﬁmﬂﬂ%fﬁlsémh as

AT L TR T E TN R LA

8y SRl csubi ehtrass@apany i nfl ammati on.
retard]'g%r‘i egreﬁ%%g%%ongoungs of theg?or mula | are suitable

for the prophylaxis and treatnment of patients wth

ot RSB G0N T L BB nces

of the R, 8Tk fRchrénid obseuBlive pulkionargdiseass sadulerespiratory distress
‘icated in nmechani sns which lead to tunor growh :

Syndrome (ARES) anst basive Suphs B P FRRIBAe) SaR@Peralions.
| Compgpgﬁ f ﬁ*ge' %ﬁgh%’r L rede\[i?c? Eg%bﬁe ?Mﬂe‘ﬁ?ﬂlﬁféﬁaérfﬂ/gr treatment of

rosi s e fornul a
scar férheatow. t able for the retar dat| on or prevention of
processes of this type.. 5. Further indications for the
use of the conpounds of the formula | are fibrotic
The m“e@?&\gﬁéntg Egr%lrkgg&gthgscjlﬂgao@@re%n%é SdRRsbtered by oral,
pul monary drecas t respiratory distress
mhalaﬁy@,d'leotm of ABPS)eramal spfminisératige os by Isubsuainbous, mtraartacular

intrap PGP Lo MR TS MR AL FOT RS & P Ef Rk G of |

-st_ent \Mf’{%gﬁl?ﬁuﬁﬁs, Sﬁﬁ%rﬁgfd%h@&he?rgﬁrfﬁ@é% whANddMe into contact

cordi to the disclosure can be adm ni stered by
with blooal in thebablwis pessiblectal or tr ansder mal

trat b b . ' o
The oRPRLIE B H B0 T BSOS Wb 378 Hfbbent wich
compl?éié'@ Wlﬁélﬁ@bt RiAst snecehfioued. of@@@fdrﬁ‘@ll@f int assustable

onpounds of the forrmula | and ot her surfaces

admlmﬁitatbnderm witht @ pbermaeeutigally shitefda and Rhﬁ/é!%&?a'lystolefable

voric 318 el | AR Rl B S R e

Suitalhé | lsBHkﬂ BﬂPéknic@aﬁtemat[mfmmeofortdxem‘ptbee araaulesj powders,
a suitable adm ni.stration formwith a

Coate%ﬁﬁlﬂﬁeéﬁlﬂﬁ*téa MigreGaPEFe Woﬁﬁ?féﬁ’%lséfﬁm?alq‘?ﬁs suspensions,
emuls (?{ eﬁ%ﬁseorzlﬂ @E%oﬂg&ngp&fd%}@‘pé%tlﬁ% %ﬁ@fng%’rb%ré@ﬂe@ reiease

rve 'l ngre tives or excl o] ents. Suitab
of actusehmg#edrerg,ahevhasé prmperﬂimt cushorhennexcipientsfsich as vehlcles

7 disint;g)%gg‘{:)sl@}e)' rgrcgéa%%g etrsi\ﬁ"coat ed tg@]de Pfﬁ QU IéJBncaﬁctS

ﬂavonﬁﬁgpﬁnéét%ﬂérs Sy zﬁil&ﬂﬁzergraﬁ’@%s% FreigBehtpLiSed eksibiePBswhich
preparations having protracted rel ease of active

may blengeahh)r&rd are nma@hesmrrp%l@@nat& éltﬁrUWthWHﬁ? lagisisgi Bangitol

as -v 5dISI t.egr r
and off B 850 Sl i Bt SRR LR 0B
anlmaﬁ LAY QehBibhle SHE8LEN aETishaner &ibl dUbfibvae b, Pehul D dr sesame
Frequently used excipients whi ch may be menti oned are

oil, polyegindene y@am@@héobrents sueh asnfar exaraele. siggigwater and mono- or

nni,t ol and e talc, mlk protein,
poWh@ic qlf:%holgtsgp nglﬁ#gfose and its derivatives,

ani mal and veget able oils such as fish liver oil,
sunflower oil, peanut oil or sesa

Prefer@@lwéhﬁph@ﬂ@a@ely@@i PEARRr3HINAHEL %q:]ecggnd pgpinistered in dose
units, ﬁ{ﬁ%g% e%ch %Bﬁrdon‘fa|W‘F‘§Ia§;arrg{3'&n}é%stlﬁfenf9%ldél?'_béﬂ{ Hse of the

S such as
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30 compound of the fornmula I according to-the
di sclosure. In the case of solid dose units such as
tabl ets, capsul es, coated 8@bl ets or suppositories,
this dose can be up to about 1000 ng, but preferably.
approximately 50 to 300 ng, and in the case of

compolhF6t ’ﬂh%%ﬁf*?u['at (S%Eérdlr'i%ﬂi'%lﬂ@clé&jr@ #PtheQase of solid dose units
appr oxi mat e ut preferably 5 approximtely

such ésOtadet&OﬁhpsglesEooathdabb@@hSIﬂPO@ﬂoﬁ% digldosgaanehe UP to

about\é\lﬁpg &@Pﬁﬁzg t &l Wgte&?@%ﬁéﬂﬁ'rﬁ@or mfnhtﬁ? case of

in Jectlgﬁ'sblﬁtﬂ% %aﬁ’lfpoﬁ%%l UPicedpbréxiately 30006g Myubfreferably |

active ingredient, preferably approximtely 50 ngto
approﬁmmta’qﬂhioemﬂmgcat ed. Under certain circunstances,

For thgﬂmq‘f hte#nzgrq] %?Haé?r}ﬁﬁ{/elgﬁfng #ﬁéﬁ@g@i 7gq%ggl eﬁﬁlng on

the efti@d ¢7 tAE RoRPolindacsbitBhg tafbinnisst, datly dosésiof apprbanmtely
of an.individual dose unit _or else a.nu

2 mg tontemofastivainasedicat gyeiaipRly ap@f%ﬁfa%fsgﬁpm no8p mo. are
|nd|caf§§gﬁnéieg“%gﬁgﬁs§ﬁ:uﬂg t&ﬁé QIHBWREE ol;l\@{e? ora%ﬂgpﬁﬁﬁsdéges may

can m'ni st ereé
also bandppliear apy a&ﬁﬁhusﬁnaﬁ(ﬁcoﬁMechatlly(ﬂmsercmdgbe pacetbath byl single

adrhw%&tété)ggg E&g%c;rgﬁq: ar{] %{di\;ﬁg%r@m N atﬁ eﬁ%‘e‘? : g'{u%l?ﬁrrpggsghauer dose

 Units gr‘fc{ b%?ﬁLﬁ{ e%fdnﬁﬁbétrég@‘?bf sAbdGidel ddsek idp tbRgInYihictdlb Y

st ances, pressure-|owering agents,
bl ood sugar regul at ors, lipid-lowering agents and

Comsilnhe o A P B PR PP B anc i

‘combfila_ﬁﬂk/g?%‘%%gh@r \Hﬁ‘i Eﬁ"énﬁ#ﬁ%wbgﬁbs Mntieoagllang) arhglatelet

npounds are descri bed by indication of
aggreghmrawni'mtm)emrnetb@htticsr(plasan@gert ﬁ%t'\ﬁaé?fsé% B8y fype), other pro-

fioringlicei ey PPt St PIFFSORPRAUCRMaEh AR sl far

regu[ét@rsohbﬂuﬁwéﬂhg offRSan@ hatarhythars. t he condi ti ons
descri bed, the ITH NVR data were indi cated

alternatlvely Abbrevi ations used are either
expl ai ned or correspond to the customary conventi ons.
If not stated otherw se, chromatographic separations
ExampRise carried out on S|I|ca gel using ethy
. acet at e/ heptane or hanol  m xt.ures, as

End pepdicit Worh BSeR BpaTE SFZEN LU 9@9&8*89%%%8p?pect"oscop'c
metnb L5 BTSSR oA B IR PRt ormea b

indica®iBh\# Me assscneanbicatiof tins in ﬁ\@ e IStreBﬁﬂ(ﬂL‘(HﬂS rt) and of the

| corresponding M+H" signal in the associated mass spectr_u'm. 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 exp!aihed or correspond to the
customary conventions. If not stated otherwise, chromatographic separations were
carried out on silica gel using ethyl acetate/heptane or DCM/methanol mixtures as
ari eluent.

The evaporation of solvents usually took place under reducéed préssure 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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31 If not nmentioned otherw se, the LCUV/ M5 anal yses
were carried out under the follow ng conditions:

Col um: YMC J' shere ODS H80330x2.1 mm Waters GrbH,
Hel f mann- 5Park 10, 65760 Eschborn, Germany; packing
material 4 pm Fluent: ACN: H20+0. 05% TFA (flow 1

If not r(lﬁlehﬂbﬁé d GHReRRL ; lge ggd\/@l\/gﬁ ?r)&alfl Sovard @9?98 caf’( UPdie? the

mn) 44:96° Xt Voh

'fONOWIDéiﬂCmdﬂTNJ@Sfrom t h| s, LCUV/ M5 anal yses - marked in the

text by "nethod B" - were carried out under the
follow ng conditions: Columm: YMC J'sphere 33 x 2;
ki ng mat a i
Columpacki ng matyayical sHeRMPLARE: g&g‘ﬂe %%é‘ge}g'%mgb e¥mann

+ 0.05% TFA (flow 1 mi/ mn)
95: 5(2. 5 niftgrk40065368 Exchbain, Edrnmnyaba@iﬂn@&hdtenaldfum

Eluent, P | ed Gur e B R TGE A RE TR nods: Method
GradieAf: standar d:g@ldefnj & gg*se(zofhnsr-)'% grg.@wrﬂgﬁr osﬁé {?65 min)

text 20 CoI unm l\/brck (Dar nst adt,
‘0”'Zafm8 25x25 SHrm 10 pm Sol vent : ACN. H20+0. OSO/JFA (fl ow

25 n/nin) Gradient:10:90(0 min) 4 90:10 (40 nin)
Met hod B 25 Col umtm: Mer ck Purosphere0 RP18 25x250 nmm
Deviatibg fm‘m Smlsv!e@U\/mlS zkﬁéler§)5%E\'FKbd inl 19t b(’? 5’rﬂét?l)d B yere

0:100(0 mn) 4 0:100(5 mn) 4 2
carried ou% under’zhe %?Iow:ng conditlons (

Column: YMC J'sphere 33 x 2; packing material 4 uM

Eluent: ‘ ACN +0.05% TFA : HzO + 0.05% TFA (flow 1 ml/min)
Gradient: 5:95(0 min) & 95:5(2.5 min) & 95:5(3.0 min)
lonization: ESI*

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,
7 10 pm
- Solvent: ACN:H,0+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,O0+0.05%TFA (flow 25 ml/min)
Gradient, 0:100 (0 min) < 0:100 (5 min) - 20:80 (20 min)

The reactions took place in standard reaction apparatuses such as éingle- or multi- -
necked flasks which, if not described otherwise, appropriate to the need, held 5 ml to
2000 ml and, depending on requirement, were equipped with a septum, stopper,
condenser, 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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The reactions took place in standard reaction
appar at uses such as single- or nulti- 30necked fl asks
whi ch, if not described otherw se, appropriate to the
need, held 5 mM to 2000 m and, dependi ng on
requirenent, were equi pped with a septum stopper,
condenser, stirrer or other articles of equipnent. If
not nentioned otherwi se, all reactions took place

Abbreviatiens asghin as a protective gas and were stirred

b usi ng magnetic stirrers. - 32 Abbreviati ons used:

abS.  abs. absol utAPsBtRBcet onitril e Bocbut oxycar bonyl

ACN DCMli chl or gpgt DI PEAN, N- di i sopr opyl et hyl am ne
(HOni g' s base) di met hyl f or mam de DVBQdi et hyl

Boc . sul foxi de botdxQBrFRImMet ention tinme of the conpound in
the ion stregam LCUV/ MSl i quid '

DCM ¢ hr onmat ogr QE%SP@W@QW%I et/ mass spectroscopy

DIPEAWROHTE! el BB ATREAHE 1RRS 220

_ TFAtrifluoroacetic aci tetr uran Exanple
DMF 1 dimethylformamide

1-(3,5-Di -tertsbutyl-4- hydr oxyphenyl) - 2- (3-i nm noi m da
DMSOzo_[ 1,5-a] p@ﬁ?%ﬁhﬂﬁg&@?%none as the trifluoroacetic -
LCMSti d sal t retention time of the compound in the ion stream

LCUV/MS liquid chromatography-ultraviciet/mass spectroscopy
MeQOH methanol

RT room temperature (20°C to 25°C)

TFA frifluoroacetic acid

THF tetrahydrofuran

Example 1

1-(3,5-Di-tert-butyl-4-hydroxypheny!)-2-(3-iminoimidazo]1 ,5-ajpyridin-2-yhethanone

as the trifluoroacetic acid salt

1a) 1-(3,5—Di~tert—butyl-4-hydroxyphenyl)—2—[(pyridin—2-ylmethy!)amino]ethanone
hydrobromide

HBr

/
I

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

hydroxyphenyl)ethanone (0.5 eq., 151 mg, dissolved in 1.5 mi absolute THF) was

added dropwise. For completion of the reaction, the remaining amount of bromide
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la)l-(3,5-Di-tert-butyl-4-hydroxyphenyl)-24(pyridin-2
-yl met hypam nol et hanone hy brom de
2- (Am nomet hyl ) pyridine (100 ng) was initially
i ntroduced in absolute THF (12 nl) 25and treated with
(151 mg} Wﬁﬁmdﬁédmaﬂ&rcﬁ bolrmzbrgrecibitatedormidd Oksiiterdd M with
irring and under argon. After 30
suctioh%n@_@eo Erg; %TS tbfa ttﬂgr‘f% cp (S}gtamed are contaminated with
small BN@WIS’@WBHVW@PQW%
absol ute THF) V\\/éég g%?g{ mé%%%rv%l@%h gﬁ@%h\é??eé&on,
LCMSC%hﬁI 2t Min of t HMMHEAC3FDA, the remaining anount of
brom de 33 (151 ng) was added and after 2 hours the -
' precipitate formed was filtered off with suction and
1b) df(@ﬁ-Dl%E—tﬁﬁylr@hpcﬁrdeFhéhM h-o. (SQMHﬁdﬁﬁﬁSr‘ﬁﬂyﬁétﬁ -2-

I contani nated with anount's of THF
yhethanane\as thedpllueioacatiepeigrs@ini t h the further reaction.

1-(3,5- H%’@T%ut%h g}c{r@}?&f&%{"l*2 (%?(?idﬂh Ey!methyi)amlno]ethanone
hydrobie fja (B@mlgémk)dné’sc(l@ed i watdri Aﬂépéddrﬁoﬁbpkééﬂu%t@d?sod:um

hvd et an? a trifluoroacetic acid salt
y mg%”%éf%o ngle £ 'Oau@lmdew@&ﬂshﬁ@md)w@@t@y&acpaiaia@hm
times).| TR BYPBHJ0d R %&Q%f;{;}g : a%&l@ dfed ?\?eggﬁ%glﬁ%&dm suffate,

di ssol ved in ter Ition

filteredsl epncedtiajett. dyemgarfibadtee [sadevemnobialiedni Xt ure was

extracted with ethyl acetate (three tines). The
conbi ned ethyl acetate phases were dried over

Thi I
i SRS Uy 514 ST B R B e
bromlda,,(Zia Mg| dissmvedimd b rahdf tofemted dAfét h5gt iﬂersm@n/tnvvé‘s

concerfEFERRY NS RSt iBodtl GeRns RharchapaRentiPhCed e

t ol Uene

producta@@httahﬁng fratebies Wake Bofbided redmrans iRy EH@E[%%%%{‘Fned.

HPLC. The product-containing fracti ons were co
40 mg ot iBefasired comepaund weranbitainagbze- dri ed. 40 g of the

onpoun re tained. LCVMS-Rt: 1.30
LOMS- ﬂﬁs} %ﬁﬁ’ﬁ U N
Alternatively, 1-(3,5-di-tert-butyi-4-hydroxyphenyl)-2-(3- |mtr‘o:m|uazo[ ,5-ajpyridin-2-
yhethanone can be prepared as the trifluoroacetic acid salt as follows:

1c)  Imidazo[1,5-a]pyridin-3-ylamine as the triflucroacetic acid salt
NH

2
=~ N/\<N TFA

\""--..
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Al ternatively, 1-(3,5-di-tert-butyl 4 |
hydr oxypheny1l) - 2- (3-i m noi m dazo[ 1, 5- al pyri di n- 2-
ypet hanone can be preparedgas the trifluoroacetic
acid salt as foll ows:

1c) I m dazo[ 1, 5-a] pyri di n-3-yl am ne as the

2- Am:%ﬁéﬂt%ﬁé}@%ﬁﬁ% Eylgﬁlg)a% ds%pti\é% thq'? Itéggp@i@ milang freated wnth
stirring thbe:ryané@eMb}ommé (ﬁr@aU%oWe‘dhnséb'sr fdltﬁl&hé"‘&fst H\JeAfter gtlmng at

en, bronm de di ssol ved i n abs
RT fo n%s ther Pikturerwas p aﬂ to Ripricopvers the V\teleﬁenﬂx't'lum sokmast was

then dBLaAAMdR (56 AL YEEdARIEREAM 06 O DX St i

ecant ed

acetoniigia. mmmmtmm wigt & F az@t@ﬂthé fp'ré@pﬁaﬁ@@ﬁé?é's@%%@hﬁently
t he gp itate_were subsequently

punﬂeﬁ%y rgg%ras Béplﬁ@%ﬁ%’[l\@ HB}_ pq@)Hﬁn@p@@qﬁ-@gn@:mnmﬁmctlons
were cBRSIHED,- R B élﬁétf)lé?rflé'awasfr dﬁé)d;?tig@s of th%ggswed

fromacetonitrile reeze-
compogiegiweieé adaiednd were obtained. LCVB-Rt: 0.34

H41 134. .d 3,5-Di-tert-butyl

Lems R ;b/ ﬂ)henyliv‘f?k é’?eﬁ'iﬁo. mi dazo[ 1, 5-a] pyri di n- 2-
ypet hanone as the trifluoroacetic acid salt

I m dazo 5-a] pyridin-3-ylamnetrifl uoroacetic acid

1d)  34Bi5-Pib rirﬁytymshyﬁrssmml)az (RTmmmmmaizhﬁsmansyrn:m-lm
yl)ethaﬁgﬁi) % éﬂfgf%gé%etﬁcngm&rs%ﬁt ed with Hunig's base
ImidazdB15-aRhideh- St\ﬁém@ihﬂ’uoréabé!ﬁﬂ Q&M%ﬁrﬁﬁ @%%les%fbed at RT

di ssolved in 0.5
and W'tgg%ﬁw’%é’ abg. ths(ﬁl & mlhgnd\treatled Wrth Himig's basei( Xl 2Bromo-

10.5-4REr e LSRR SYEERL A0 £ S R vy

was thehragieletli dropwisicl Il Ryihriracat R dor 4 Iﬁetffé)r'%%@r‘é%@é 488hed to
o § ases were drijed over magnesn umsul fate, filtered
stand o¥gighfRchyAatlaen tratediwil sefurBlad opmmoposall satitien edd

evtractid“l@eg'*@kbbé’@ﬁl"ﬂ %nyl E{é@tzﬁﬁuﬁﬁe RhRG 8l%ta%'lcn§hases were dried

puri f
over magnesium sulfate f‘Itered 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 [IM+H"]: 380.2 |

Example 2
2-(3-Iminoimidazol[1 ,5-a]pyridin-2-yl)—1—(3-pen_taﬂuorosulfanylphenyl)ethanone as the

N
o
2a)  2-Bromo-1-(3-pentafluorosulfanylphenyl)ethanone

O

trifluoroacetic acid salt

T
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preparative 1-PLC. The product-containing fractions

were conbined, freed fromthe acetonitrile and

freeze-dried. 9 ng of the d8sired conpound were

obtained.” LCM5-Rt: 1.33 nmin[M+H]: 380.2 25 Exanple 2

2-(3-1mnoi mdazo[ 1, 5-a] pyridin-2-yl)-1-(3-pentafl uor
3-Pen?§F?F@%HVIQB¥ﬁ%EﬁBHQ%4@’65 mid)&vdd inftladRsRIcS iAG&bial acetic

acid (1@am2l®cbhmin(e$9whtca$smmcbgu1 f1erof Igteréayauetib acioh eva@0slowly

added liap it Al S RerlatE il 4 ROUadiarhae: s alpgeq b stand

overm@fht)a@&éﬁfﬁé@mﬁ‘oﬁﬂﬁegolv@t SPRE YeSdid \nﬁbsrfbkéﬂ ufleRfdedlith

acetic acid) was slowy added dropw se. After
tolueng endriragghi foriryness. 4 heotruge productiobtained weas rpurifiedesy means

[ nd then freed fromthe
of prorflafie HPL Pk NRHeERCori b b8GHons €S fimRBetinfeed from
the acdtonlidietariddirdssenansd. PBE rig fl thePaositad ccﬂhﬁ@hlﬁ@d/e\ﬁ@%btained.
ur| fied by nmeans of preparative HPLC '
LCMSHtod§& Miont ai nilMgHF L 324 %ns were conbi ned, freed

fromthe acetonitrile and freeze-dried. 252 ng of the
desi red conpound were obtained. LCM5-Rt: 1.69 nin

2b)  pPNBHAjinoigddaso[1,5-alpyridin- 2-y1)-1-(3-pentafluorosulfanylphenyl)-

_ 102b (,3: 1 m noi mdazo[ 1, 5-al pyridin-2-yl)-1-(3-penta
ethanoﬂﬁﬂ%%@lﬂ'ﬁ%??ﬁﬁ%?@ﬂ Sadt hanone as the
trifluoroacetic acid salt

| m dazo[ 1, 5-a] pyridin-3-ylam ne as the
Imidazel, $-amyr ivire8tylamird as e trifl@oauptic Beihpale(20cngnwEsample 1¢)

was fe%%sﬁé%%% %@%E&gaﬁ?ﬁég@ﬁ f%hy%mol{s?%ﬁéﬁ%ﬂ)ué’fW%@“
pheny!fe@@arﬁfﬂ')e 76 BSirPhRSSesen&d ofm'ngg §b9§§ elngﬂe'éﬁtcﬁ@l\/[?f THF was

was used as the sol vent™
used aﬁé‘sﬁ S@i&eabr@ﬁ)mmomeeleswumwr@\Bem isolatad

Lems-Fend Vel 378 fux3mbg

Example 3 _
2-(1-Cyclopropyl-3-iminoimidazo[1,5-alpyridin-2-y1)-1-(3, 5-di-tert-butyl-4-hydroxy-

phenylethanone as the trifluoroacetic acid salt

NH OH o

— o £

3a) 2-[(Cyclopropylpyridin-2-ylmethyl)aminol-1-(3,5-di-tert-butyl-4-hydroxy-
phenyl)ethanone

= EN H 0
S N

OH
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202- (1
- Cycl opropyl- 3-i mi noi ni dazo[ 1, 5- a] pyridin-2-y1)-1-(3,

5-di -tert-butyl - 4- hydr oxy- 3g8henypet hanone as the
trifluoroacetic acid salt Na_cl - OHO _
3a) 2-[ (Cycl opropyl pyri di n- 2-yl met hyDam no] - 1- (3, 5-di -
\/
C- Cyc!cﬁfrbp?'-@é{ﬂ;mﬂrrﬁiw BEMy) @% (PBB ﬁg?ns %gn?it%mn%f?te%glsso!ved

opr opyl - G pyri |
in abs T W51 5qohpiie einingdi Aked a/dacd:itrmm ofahiasunT hekEmelty/diblazane

o T ARV ES LS SR S EPLUD te
hydrox3@hehil)dtabasnd (Ds® iy, Jehe(s%’lv%djih 3 &l br ?Hé yﬁ—uﬁy was,added

hydr oxyphenypet hanone ( di ssol ved
dr OpwﬁﬁsAﬁ?FFi)'m\Wﬁst'aade@vﬁerdwaﬁwdded ahtittbe asiLiebus phatewad

exracl MAETUES,BO95) SRS BOCONS BTES o nascs wro

extr ac :
dried mMaw@smmﬁblfﬁmefrﬂéi%d%@@nd@ﬂr%té’d |k é’i‘ﬂgi% prﬁduct obtained

, siumsul fate, filtered and concentrat
was puyt %&@ypm@aaﬁp @W%rﬁﬁﬂe -G irher ﬁ)@dubycfnﬁarmn@fractxons were

combi R RREBHE o S5O Mo S B

re conbi ne
carbonlaﬁ Bolutibh lanslaamta@t@ﬂtmeé aﬁrﬁsmﬂﬁm Bes@te 'Isr@ &drhBihed ethyl
extracta éhreetlmes with eth acetate. The
V¢

aoetatec Bﬁﬁ?%we@t quet W”ﬁﬁ%\@éw'\iﬁiﬁe‘y iltpred @ngveamncentrated.
13 mg BREReRBEMB0ENg bidré BhftinaRd concentrated. 13 my

desir conmpound wer e 0Obt ai ned.
LCMS-Rt: 1.33 min [M+H™]: 395.1

3b)  2-(1-Cyclopropyl-3-iminoimidazo[1,5-alpyrid in-2-yl)-1-(3,5-di-tert-butyl-4-

hydroxyphenyl)ethanone as the trifluoroacetic acid salt

2-[(Cyclopropylpyrid in-2-yimethyl)amino]-1-(3 5-di-tert-butyl-4-
hydroxyphenyljethanone (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"T: 4202

Exampie 4
1-(3,5-Di-tert-butyl-4-hydroxyphenyl)}-2-(3-imino-1 -phenylimidazof1,5-a]pyridin-2-

yl)ethanone as the trifluoroacetic acid salt

OoH -

P o e
C F

== F

4a) 1-(3,5—Di—tert—butyi—4—hydroxyphenyf)~2-[(phenylpyridin-2-ylmethy!)amino]-

ethanone as the trifluoroacetic acid salt



10

15

20

25

LCVM5-Rt: 1.33 mn[ MFH+] : 395.1
~.153b) 2- (1- Cycl opropyl- 3-i m noi m dazo[ 1, 5-a] pyri di n- 2-
yl)-1-(3,5-di-tert-butyl 4 dr oxyphenypet hanone as
the trifluoroacetic acid salt
2-[ (Cycl opropyl pyridi n-2-yl net hyDam nol-1-(3,5-di-ter
t-butyl -4- hydr oxyphenypet hanone (13 ng) - were
. i th

cyclizgd | brom de (4 ng) in 20 .tol uene
as des e 1b). 4 ng of the desired
conpound wgr e obt LCVS-Rt: 1.42 m n[MtH : 420.2

Exanpl e 4 o _
1-(3,5-D -¢ert - butW - 4- hydr oxyphenyl ) - 2- (3-i mi no- 1- ph
rid in-2- 25yl)ethanone as the

Phenyﬁ?%’4&%@&)&%@&@@?@}1%@@pride (150 g) was dissolved in a litle water,
renderBR e g wivK bé’ﬁ(ﬁrét’é‘?jtgﬂ%qi@g‘ I@{%ﬂc&ﬁﬁ%ﬁté %%&ﬁ%g% lﬂggxtracted

was dissolved Iin a |1
three timesiwihiaiinveeetatedThencoydsinge ot bosatephatat Wers 8R8d over
acetate. The

e S A, RO Ao L Y SEE LS ce er

obtain&dOes, 88 myhideeiisddiéPrHRNd 66 ?ﬁ??‘f’@ﬁgﬁ& (o er.

of the free base were obta
butyl-4efiydsexyphenvhethamone (B6)mandissolved in 2 m THF) was added dropwise

g Da ~er - di= | hyd henyl h
with stzi(zrgg. %}%r&}:&rﬁ‘lﬁeﬂ%ﬂfﬁ? %%&Hﬁ-mﬁ)}tuzg\a\@%é@gg@éﬁ)@g};@rg(ggcgmight
and thew thle isrecipitattgforAlddenas fitérddner. athdRnofrr iiﬂHB{ Hfgﬁectorqgentrated

' LXture was all owed to stand overni ght an
and puﬁ%l%ciﬁ g

HELPBITANS Ploprvparaiive shrpmategraphy. THnprathicheontaining
fractiors WS cMBRSInEANGERY FRLS gb%gc@tgxﬁgﬁ%:%{gbgge%ﬂ@n%&ﬂf 2 %fg of the

~preparative chrofat ogr
desiredf ecappdums wees sotateti ned, { CaesiFtr papthg acet ol;NﬂtFthr: 8313
and freeze-dried. 12 ng of the desired conpouhd were
isolated. LCM5-Rt: 1.40 min[ Mt1-11: 431.3

4b A3 B-hideh- vl 80 e ~4- Rydroxyphenyl) - 2- (.3-1 m, n0-1

L X SR i SR R P

alpyridipt3-yl)eibaoane ti tha diifticrabtetic acid salt
1-(3,5-Di-tert-butyl-4-hydroxyphenyl) - 2- Rphenyl pyri di
n- 2-yl met hypam i nojetha no netrifluoroacetic acid

e ey i . 13l l.
A R o heRA e (e RS R R o fethanone-
trifluoroapetit acid.salt @12 eV Was rdaded i ol anéeBods/Pamin e 1b).

(3 5.Di-tert-butyl
3 mg Ofib‘%%?%%Bﬁ%‘:ﬁ{?ﬂlﬁﬁtﬁ?@-?%mﬂs- met hyl i mi dazo[ 1, 5-a] pyr

LCMS-RiAH I52miry Cet harﬁm?séigdng trifluoroacetic acid salt
or hydrobrom de ' T

Example 5
1-(3,5-Di-tert-butyl-4-hyd roxyphenyl}-2-(3-imino-8-methylimidazo[1,5-a]pyridin-2-

yhethanone as the triflucroacetic acid salt or hydrobromide

Q _ HEr on
Loep A "
F
F N

HO
Q—/N ~ * Q{\/N
.O == — ©
)

oa)  8-Methylimidazo[1,5-a]pyridin-3-ylamine as the trifluoroacetic acid salt
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5a) 8- Met hyl i m dazo[ 1, 5-a] pyridin-3-yl am ne as the
trifluoroacetic acid salt 38 NH2 TFA

2- Ami nonet hy1- 3- net hyl pyri 88ne (500 ng) was di ssol ved
in abs. toluene (15 nm) and cyanogen brom de (455 ngy,
di ssolved in 5 m toluene) was added dropwi se with
stirring. After ome hour, the precipitate was .
filtered off- 'Lﬁ suction and the nother 5liquor was
di scar ded. The p?@Clpntate and the sticky flask
residue wer&purified by nmeans of preparative HPLC.
The product - ¢ ontalnlng fractions were conbi ned, freed

fromthe acetonitrile and freeze-dried. 191 ng of the
2-Amingsapiw S veeymadiner G00sophves dissoives inrabisl trueae 15 onl) and

cyano@%‘& %‘0?@5% %‘%e(ftdt%slﬂi%d ﬁ 5 L‘thgIﬁéke) \%/gg 'g‘dgied dropwise with

stirringhjfteosyp ey, he prédpitatenoa$ finsidayd Wit azefidn 8nd the mother
yridi p- 2-ypet hanone as-the hydrobrom de or

liquor \ﬂfll:% dissagfeq. dhe_paeipitaie Ay {[I’@g({;mﬁ&aﬁj(-rgsqﬂge iwaraBified by
meanstcmﬂ %E%%gg%g—ﬁlgl gilﬁ)éébqu@t %81’1%@%58 ARG SRetd %ombmed freed

from the ad'atdnyltruenaddzfm[eteEdrtddayt@ﬂmg Sf heatyshed (C3h palir_swEbhe
salt) was d| ssol ved in abs. THF

u aceti c. aci
tsolatecﬁ @5%??”ff %@%‘?ﬁ'c\/@@‘gsﬁlﬁm g's b&SMP-TY: BI6B ity IM-+H:
148.1 2-brono-1-(3,5- di-tert-butyl-4-hydroxyphenypet hanone
(38 ng, dissolved in 1.5 nm abs. THF) was slowy
added dropw se. After stirring at RT for 2 hours, the
m.xture, al lL,.owed to, 20 overni ght and then
50) e eiCaud- f*d‘yeé?fﬂp&egy@r(ew -aipprésmeimdinidazeli
alpyrid A deiahdnEis et aeRiBrAdded. The precipitate
ormed was filtered off with suction and dried. 8.5
1-(3,5- dr;jeﬁfbtttyiél -hiyelioxypbemd)Ad Sweriro-Gemethydichidaza{ h&-a]pyridin-2-

h
hethalf L R B e Add Sfoacet ¢ abid sait, the

rmt her |iquor was concentrated and purified by neans
preparative HPLC. The product-containing fractions
8- Meth)o{/éﬁ'@aé@H‘ﬁﬁ?ﬁM”dﬂﬁ“ée\dammﬁriiim@ga@%ﬁ@rmﬂudmoecamac:d sait) was

issovdd A STl 1. s 0B8R SALEATAYSF Sik e 105
di-tert-bLitA0t-hyavobdybhdny! Raro RO 32 e irssbRednd 169 ml abs. THF) was
slowly added dropwise. After rstirring 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 trifluoroacetic 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 . [M+H™T: 394.2

Example 6a and 6b
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39
1-(3,5-Di-tert-butyl-4-hydroxyphenyl)-2-(3-imno-7-tr
i fluoromet hylimdazo[1l ,5-38] pyridin-2-ypethanone as
the trifluoroacetic acid salt (6a) or hydrobrom de

(6Db) |
. Tt > 7AYot QR il
SR B N 0S8 ST SR
a|pyridigrdr-digthanoneag 600 tifgjorometicdicid el ¢8k) driydediromide (6b)
treated with saturated sodi um hydrogencar bonat e

solution and.then extracteg,three tinmes-w th ethyl
i ned ethyl acgtate pbasesHwere dried

Hate, filter

v . _ ) and cyahogen
brignide (191 ny, dissoly 5 m toluene) was
Fs{owly added dropw se. Aftier 24 hours, the
prFecipitate formed was filtered off wth suction,

" dried and purified by nmeans of preparative HPLC. The
6a)  prudlweromstdinmidagelfl Magivydin-Swiamicenbi ned, freed
fromu,he acetonitrile and freeze-dried. 168 ng of the
'\red conmpound were obtained as the o
eF trnfluoroacetic acid salt.LCMS-Rt: 0.76 m n[ MrH] :
i | ‘
F 6b)1-(3,5-Di-tert-butyl-4-hydroxyphenyl)-2-(3-imno-7
-trifluoronethylimdazo[1,5- al pyridin-2-Aethanone as
C-(4-Thffueremethyleyrishiaayl meibylaming hydmshioyidedb00 mglevere dissolved

e T T e AP e
extracted thrbe tihyss aith @thgeceiste. Thé ebnIREBIRIEEREY ?ﬁaé%  were

of the trifluoroacetic acid derivative were obtal ned.

~ dried overanagnesiurciate: fillergd apdromerntrateds 40 @mERY the free base

were O%ilﬁ(ﬁ% s djrss%%/éa iﬂ[%ﬁéihe%’ %‘i g m%)sar%( %%llioege% bromide
(191 m@Adis¢Glvbd dh Strai tollaney Iva- dyayoxyddiedobvide. e tyAdard, the
pr ec'ip”é%%ﬁ%é%ﬁ?%%ﬁ%?rﬁd@fwﬁp SHghion-diashandrylitedbysadns of
propardGNBOCOMEHGadtl b 8ablng MRof s sompipes. eed from the
acetoniti® 404 fideze-dried. 168 mg of the desired compound were obtained as the
trifluoroacetic acid salt. LCMS-Rt: 0.76 min [M+H™: 202.1

- 6b) 1-(3,5-Di-tert-butyl-4-hydroxyphenyl)-2-(3-imino-7-trifluoromethylimidazo[1,5-

aJpyridin-2-yl)ethanone as the trifluoroacetic acid salt and hydrobromide
7-Trifluoromethylimidazo[ 1 ,5—a]pyridin-3-yiamine (25 mg) was reacted according to
Example 5b). 11.6 mg of the hydrobromide and, after chromatography, 9 mg of the

trifluoroacetic acid derivative were obtained.

TFA saltt LCMS-Rt: 1.38 min [M+H™]; 448.2
HBrsalt: LCMS-Rt: 1.38 min - [M+H"]: 448.2
Example 7

Methy! 2-[2-(3,5-di-tert-butyt-4-hydroxyphenyt)-2-oxoethyl]-3-imino-2,3-
dihydroimidazo[1,5-alpyridine-6-carboxylate as the trifluoroacetic acid salt
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6 Cyarrfdsting

6- Cyanonicotinic acid as the trifluoroacetate (1 Q)
was di ssolved in nethanol 5(300 m), treated with -
Raney nickel (0.224 g) and4bydrogenated in a shaker
autocl ave at 80C for 20 h under 10 bar hydrogen
pressure. Subsequently, the mixture was filtered, the
resi due was washedow th agpwat er/ nmet hanol m xture and
the filtrate was ncent riat ed. The_resi due was taken
up with ACN watef? and fYf eee > 500 ng of product
wer e obt ai ned, vvh| ch SUuf eridHy cl ean for use
in the 10next stage. LCVMS-Rto 0. K mn [MH : 153.1
7b) Methyl 6-ani nonBthyl ni coti nat : '
trifluoroacetic acid salt 0 TFA

7a) @ﬁﬂﬁﬁﬁ?ﬁ%bﬁléﬁt%éﬁﬂ%%ﬂabéﬂdé uor oacetate (500 ng)
was di ssol ved in nethanol 15(45 nl). After addition
of concentrated sulfurig aci d{y10 drops), the
sol ution was refluxegq h. After cooling, the
sol vent was stripped off tr}@ resi due was
di ssol ved in water and purtfied By means  of

IV a'éﬁh@ meLhts%f laeevcﬁg gp\% MR dd R

h
wer e conbi ned, freed from it freeze
(300 mBoBeatpdotitin Rardysiicle (aa&e@mm@ogemaed el aﬁlaklee

autocla}/g%tléb?gofaﬁgb' Cuf erd1 0385} hycizrgglég%lrsés%tdre 08 &gsergurékw |_{lh:e
m:xture3waﬁ1ﬂ|ﬁ@féﬁ ok @ééd@e R SHePwih %%Q@Méth%%[xgﬁé and the

t hyl 6-am nonethyl nicotinate trifluoroacetate
filtrate wgyp cpaserlirated) Vbe residuewamiakes (®Svith ACGwatersndticeze-

i 390 e NTDR AR SRS Y RS S Sed B e

next stagisled dr ophWCHAS-RAf 0 @ Rl [MERY: ab3RI for 3 h, 41 the

sol vent was stripped off and the resi due was taken up
with water and saturated sodi um hydrogencarbonate
5O
7o) SR bR AR ERCH B B AR HOTBR B A ouer

sodiumsul fate, filter@d and concentrated. The

resi due was purified ns '6f preparative HPLC.
The product- 5contai m ng|_frj ctidgns wer e conbi ned,
freed fromthe acetonitri freeze-dried. The

B- Amm{; Iﬂgﬁlcéﬁrﬁl tagiqlgﬁglbgcgac;ég%ﬁedﬁbo mg) \}vgls lssofved in methanol

(45 mi). 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. 395 'mg
of the desired compound were obtained as the trifluoroacetic acid salt.

LCMS-Rt: 0.27 min IM+H'T: 167.1

7c)  Methyl 3-aminoimidazo[1,5-a]pyridine-6-carboxylate
Q NH, '
i N’\<
I N
Sy e
Methyl 6-aminomethylnicotinate trifluoroacetate (390 mg) was dissolved in toluene
(35 mi) and treated with Hlnig's base (230 ul). Cyanogen bromide-(0.35 miof a5 M

solution in acetonitrile) was then slowly added dropwise. After stirring at RT for 3 h,
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hydr ogencar bonate sol ution and extracted three tines
with ethyl acetate. The conbi ned organi c phases were
dried over sodiumsulfate, 4ftiltered and concentr at ed.
110 nmg of the desired conpound were obtained. LCV5- Rt :

0.67 min 10[ MrH : 192.1 7d) Met hyl .
the so?aiéﬁt &%_sgstr%péo%ﬁ Ptk 45BN WRYBRENY D itk RELSHI LaBrate
sodiurail‘wgfjngﬁriwmc& ,ssagjbpgaﬁouextearc]ﬁ?@mrbemwe@t witasthiylecetate.

i fluorgacetic acid sajt Methyl | .
The odghbinelrBAGE AbREEE Warh e oie Godiimsuliatar Btqred ang)

meatedi THE! b | ari e
colnce. 2- br ono- 1ré(3‘5§d%é g\( E%tb%lﬂﬁb@%r%n hyog1 oegép}%gﬁ?/ Fé"t%%%ﬁ? epmdUCt'
contaqulag fﬁa@,’noas ¥o6¢ gomhined, feead fram thbscefivifyilanasd feewbyiried. The

; i ter,stirri for 5 hours, the .
rosiaug SRARER AN, L £ AL R e e
hydrogenearfonatd e6iubio A EndeextRtdWihrah $isRisueth bﬂwﬁaéatﬁ#etz.olfhe

er

,nabqs. DMF) was added to conplete the reaction.
combing PIgaRl Phases weara diéed over sadiemsuiifatm tilteead snd copeshtrated.

110 mobt 1RSSR BRI BRANE e o VSRR i
[M+H wéB&.1conbi ned, freed fromthe acetonitrile and

freeze-dried. 50 ng of the desired conpound were
obtained as the trifluoroacetic acid salt. LCM5-Rt: -

Ll ok ) 42 . | -
7d) Bty B i e Bt R D A ko Al
dzhydrompujaj@{hﬂagpwdinia{&‘ee@rbﬁxyigte as the_triﬂgoroalcetic acid sahit
Methyl g%ﬂ%?r{?g#@gggﬁ%—leggﬁg&igé%;-c%rggiﬁéﬁ%gé’zﬁ%g) \ijlvta(se d?sssotlve% in abs.
DMF (235 ) ARk @l%ﬁﬂi-l+(%:§hpbg6t6§}¢@§%%r}@§5§@@¥hef)&h%Qné“%As mg,

was di ssol ved 1 n abs.

dissolved 5y $ipomiof @bs. VD u\fja,sl s!d\iviymadﬂam rﬁ:%mmrag Wdtar miiding folre
_ : oV oR -y e

s nourd R ORISR T ShERLEE bl bobobio Py

bromide ¢t ehod ipssoiel inAl. 58RI SHAbS imig)a\{ugﬁ}igfé&g té cBmg'i&ﬂ% ihe

_mxture was_additional |y warnme or on
reactioriftarsdietingfer s firies 2taghalsbbvmetives stipped! off endtthe residue

was pulFEED A, S0 B BT B G BBE s wer
combined epesdirbirethdRidStoritte BhadHsd-=CaMAl 8 R bf RelddWied

were 5 conbined, freed fromthe acetonitrile an
compoyndewseke gtamed ap thaytrifitioraasetie sicickshit onpound wer e

LCMms-RPt@MRf, as the trifjporaagsthc acid salt.

Example 8
Methyl 2-[2-(3-tert-butyl-4-methoxy-5-morpholin-4-ylphenyl)-2-oxoethyl]-3-imino-2,3-
dihydroimidazo[1,5-aJpyridine-6-carboxylate as the trifluoroacetic acid salt '

g - N
N° N TEA

o\ /7 N '
! - © O
Methyl 3-aminoimidazo[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-yiphenyl)ethanone
(45 myg, dissolved in 1 ml abs. DMF; prepared according to WO 2004/ 078721 ) was
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LCMB-Rt: 1.27 mn[ MrH+] @ 481. 2 Exanple 9
101-(3-tert-Butyl-4-nethoxy-5- mor phol i n- 4-yl pheny0- 2-
(3-imnoi mdazo[ 1, 5-a] pyri gjsn- 2- ypet hanone -as t he
trifluoroacetic acid salt

I m dazo[ 1, 5- a]pyrldln 3-ylam ne as the

' slowlyaédscge&u ‘rg)ﬁ%s%t arcslﬁm_-nsg? étt Iﬁ,fl’]for mm%wlﬁqa&;@ ﬁ\égignally

warmége4G ¥ iddlone Fﬂﬂﬂ ?h@&@g&lé‘n mixture wag Fllowed o stang oyar the

3-tert-butyl -4-net hoxy-5-norpholin
weekengmangythegi the solueht wasistripped offtis a Hiyr vapu@paT ke residue was

Dur;fl@@%&%@é@@ oF r@fv%ﬁpﬁégﬁgﬁmga?tgl ok %tqgfggﬁmr\@ere
combines, fméd)ﬂ\@@h th@ ReRitriy Qhﬁ'f@@ze%%dt Q@%%'&?gﬁé’bé@%d

was stripped off in a high vacuum T
Comp%'@fiuW?F@oownﬁéa?r%fh@ftnﬁu@mcatm:ae:dHFaLtc The ,
LCMS B0 nt ai ni ns were conbi ned, freed

*?ito?nliﬁﬁ@ﬁgo acetﬂglﬁj{ a@t‘l nd freeze-dried. 12 ng of

t he desired conpound were obtained as the

blfluoroacetlc acid salt.LCVM5-Rt: 1.28 min [ M:H :

§3Exanple 10 1-(3-tert-Butyl 4
1 (S-teﬁ%Lﬂ?M éetﬂg%ﬁ]ggbpfbﬁ)%l 2 yﬁ%ﬁén&g? £|33 mggopwgazgﬁ td gﬂ yrdin-2-

y!)ethanmﬂéIaadhemf&lomamﬂmla@alstalt 43
8- Met hyl i m dazo[ 1, 5-al pyri di n-3-yl ami ne as the
trifluoroacetic acig salt (30 ng, Exanple 5a) was
di ssol ved NHn abs. n(2 m), treated with Hinig's

base (19 pk
2- bro;ﬁ}__(/% s
nypet ne (418 ny,
J 2004/ 078721) was sl ow y

prepared according to
\ d. dr.opwi se. Af 4. , | h b d 4
imidazq}l 2 P YHAROB R AR EaRBlC EckIAl (16408; BremplC 10)
was dlsélblv%G i b DR gphtf‘trfe‘ért%@%thﬂ-@mg’sllﬁ]s@ (§3Lf{/)er§f1%\?'?agromo 1-

| owed to stand overni ght an

- 4- msthorxy 5- nor phol i n- 4-yl phe
olved in 1 nl of abs. DWVF;

(3-tert- @ttvir‘bpwmzﬁy@rmoaaHmhgm-ymum)efﬁheohe$451bl'@ \Wssolved in 1 ml of

abs. DN Ll'af&b%‘?%cﬁ%mrﬁ oﬂ@fﬁi?ﬁ@ té%?e?é%%@%w@ addasgropwise.
After stitridat R¥ f3E 240 "t'f'wé lkt%r@(&%bfél% t%@t?rqd 008t YUnd f&n the

~desired 10conpoun wer e aln
SOIVGnTMHSfStUpp@éoé‘tim @ high dasalin. TheNBsidue Was3gurficd M Hidans of

prepara V? fﬂ%%ﬁeyg%ﬂe%i FC8NMDAITARSPBE WeraspMmpiear fiecat fram the
acetonitritd 8Qd Med22QribdS-8j 5\)@2 %ﬁh@ desirt oI AANESSSoth e d as the

trifluoroacetic aci
trifluoroacetic acid salt. LCMS-Rt: 1.28 min [M+H'; 423.3

Example 10 _ ,
1 -(3-tert—8utyi-4—methoxy-5—morpholin~4-ylphenyi)-2-(3-imin0-8—methylimidazo[‘l ,5-

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

N

I

SN

J
/N W_N N CTFA
— o} :
K/o'
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TFA/N- 1l1a) 3- Am no- 5-pent afl uor osul f anyl benzoi ¢ aci d

F- STF NH, 3-Pentafl uorosul fanyl benzoic acid (3.0 Q)

was dissolved in fuming ni#dic acid (20 m) 20and

stirred at RT with exclusion of nopisture.

Concentrated sulfuric acid (1.5 m) was then added = .
8-Mettayiithitiheo] m&hwy@dms ydrhineess e (FifiGorodlbes agld i ({39 b,

was allowed to stand overni ght

Examﬁ'ﬁ%%\éva%@'ﬁ?@wé Ihaps [@MFs(aﬂn)) Wﬁ@feafddiﬁ@l-lalnm % hese (19 ul) and
2- brorr'fB-’?L L2 e 3%%0%7ﬁ8 dﬁﬁgu pg n&@?tglglnlgﬁ%v (ngg,

stand overn?
dissohvsd mr‘emihﬁebQ II\/IFﬂpJeem‘eﬂmbrtgng ty WEI20022DT 8T akas slowly

| et 5 r arefrigerator. The
added SR B AET datt NEer PlaTaitied Zgne 00 chi bt DR wariadded to
compldéteitaé réé‘ctﬂ)rh'Agﬂ%r‘éﬂﬁ'H?% r 4 furtﬁ PE h the mixtyre wasg allowed to

3- pent af [ uor osul fany nitro enzél c acl
stand eisraighéanditbenilse polssntbivas stripgedaiffinea ﬁlght\mfuuﬁﬁ(]’mresudue

was pi BB RerRial RyratEtn L Cud PPk Eaniogone ragiens wers
combiriget, fdeeifenrathe ra'cﬂ&;rﬁ’tﬁﬁe3§ﬁd %@%em%ees% %ﬁ'tﬁ%ﬁgsﬁé‘g

concent rati ng t he sol vent. sequent

. compoypd avefesbained asﬂhﬁéfuwmrcac@tmau’d)aalmaney ni ckel

R I tely added and the m xture was
LCMS @ﬁf&?ﬁhaﬁed ung\gr l_fgﬁg'l;?y\?lt?l‘l?ogen at mosphere (hydrogen
bal | oon). After 2 h, the catalyst was filtered off

ng the filter residue was washed well w th methanol .
Examp%q Tfiltrate was concentrated and dried in a high

. bt d ich . .
DR 3 R AL S S B S 2
yI)ethamxhnni B itd trifRiddo foctiRldan salt

3-Di net hyl eH'n no- 5- pent af l uorosul f anyl benzoic acid F'F

F-STF 3- Ayéno 5-p a{:I uor osul f anyl benzoi ¢ acid (800
ny) , orhh yacid em) and 37% strength formalin
sol ut i iy in each case added to two

m crowave ve —4Both vessels were then heated at
110C for 30 m n. Afner cooling, the solutions were

15conbi Héd and adde/d to ice water. After extraction

11a) d-AHRo!S- BEﬁta‘ﬁhBFbs%‘ifQMylb’é‘ﬁ%l’&‘ o L e

FF
F-gZF
HO F
0
NH

>
3-Pentafluorosulfanylbenzoic acid (3.0 g) was dissolved in fuming nitric acid (20 mi)
and stirred at RT with exclusion of moisture. Concentrated sulfuric acid (1.5 mi) 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 suifuric acid (1.5 m!) 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.

it was possible to obtain a further 530 mg from the mother liquor after extracting
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conbi ned organi ¢ phases were dried with nagnesi um
sulfate, filtered and concentrated. 1.76 g of the
title conpound were obtainéd, which were reacted
directly in the next stage. LCV5-Rt: 1.48 m n[ MtHt] :
292.0 20 11c)
three tr?mé% Rk Wétﬁméh‘é &HIHF&@W]ﬁb‘TH@EﬁW@é@%WIéH@ EARMHEShases

benzam d
over W@goeﬁmmyuﬁatemcscqmmahngﬂmwmwl benzoi c acid

d | ved hyl 60 .m
Subsedfiehaind A7 1 Aoy e aeaa (Al s Rareh Ay
(apDroi(ih%tgl'@fBOG WS WwiRsSadddd &84t miRkufeOivad h'?dro-b%n%%ﬂ’bﬁ&@r a

he reaction, it was subsequently heatéd at
hydrogearatm%phﬁrq dydeowen halloameABer ¥ dnthaneatalyst wape‘dﬁeoed off and

the ﬁlté?ggsfprp? v(rz%f EREWetH%lﬂﬁ%!egﬁ%Q! E@E@?&%ﬁfﬁ%ﬁ%@ng@ted and
dried |mad~rgh?h;h©mrde 228 ¢ diwhige @rdlﬂ&:@v(ele Bblaines, \Atgedvas reacted
ter stirring for one hour, the 45 solvent was

d"'ecuys'f‘rth%ﬁ\@dl 8Bge. and t héGNSTRtuA-2la®in aken WYY POty
acetate and washed 5 tines with water. The organic
phase was dried with magnesium sulfate, filtered and

11b) - sddicmthylatrénb-598éntatiuabstifenyibénaicaopound were

obt ai ned, whi ch ver e reacted directly in the next
stage. 5LCVG-Rt: FJS m n[ MrH+] @ 335.0 11d)

1-(3-Di et hyl a *5- pent af | uor osul f anyl phenypet hanon
e F'F F-S
3-Di net hyl a met hoxy- N- met hy1- 5- pent af | uor osul f a

nyl benzam de (980 Nrg) was dissolved in abs. THF (50
m ) and net hyl magﬁesn um br om de soI ution (2.1 nm; 103

- 3-Amin S PEHEOB RSBk oPLIRK JadtP IR OB RS 7o,

Irrin t er a et ed
strengtb&bdmadmsscrlehmv(a&i ndhwetdhin @aott m& amaecsm wcedhi@bwBYe vessels.

f 1 h
Both vasgeisEiaes e s A8 B0 BN TS Giofingethexgrlutions were
ombm@ﬂ%ﬁcﬁ@dd@d(foulﬁg WaSr SAtdr é%@rac%n e rﬂ@s‘ whhibthfd@hate, the

'St orage overnlght inarefri gerat or, reaction

_ combinatixirgarmicyasises eagredinad With FTNEQWLU’O islutiaiec fi Hezre@ﬂ and h

n 5 ddi tion f wat et.h acet at e,
concenfidioghe P20 b FambRand wRiS oPfIGSd FCk e Fodt
dlrecﬂyqﬁ%@h@xt #Bdet he conbined organi c phases were dried

th magnestumsul fate, filtered and concentrat ed.
LCMS- Rhe1 A@enidue was[Njuri Y] Oby means of chromat ogr aphy
on silica gel (n-heptane/ethyl acetate 100/0 to 50/50
in 30 min). The product-containing fractions were

11c) :?-@Fr’%ﬂ%meeNSr‘Pz'e‘ﬂ'?dW N&Seth§IBYRMt AN rb S\ ffnGHIHIan1as

dried i'n a
\ FF
p F%fF
—N F
0
N_
/

3-Dimethylamino-S-pentaﬂuorosuEfanyibenzdic acid (1.0 g) was dissolved in
methylene chloride (60-ml). Thionyl ch!oridé (6 ml) was added with stirring and the
mixture 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 stripbed off, and the residue
was dissofved in methylene chioride (50 ml), treated with N,O-dimethylhydroxylamine

hydrochloride and Hinig's base (1 ml) was added. After stirring for one hour, the
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20 high vacuum 650 ng of the title conpound were .

obtained. LCMS-Rt: 1.69 mn[MH : 290.0 1lle)

[ 3- (1, 1- Di met hoxyet hyl ) - 5- fient af | uor osul fanyl phenyl]c

l'i met hyl am ne F'F F-STF

1- (3- D net hyl am no- 5- pent af | uor osul f anyl phenyl ) et hano
solvenhwalsthfppan) offiesndl s sk e W5k faket lb@mlh dth{} d8etatanthd

treated with stirring with trineth art hof or mat e
WaSheéﬁLBmﬁﬁ)WlféhwabLf 1oe exute PHERE 8vA Fé&,d with noagngpsium sulfate,
0

fstteredbéﬁtfg%@% Oﬁﬁ't di&¢ bﬁﬁ ’ﬁ?%{ m@g{lt%atg&iﬁp%ﬁé g@e;rg Ip%gaﬁ g%hmh were

reacted lignecty Irnbhedwetmssatg&nd overni ght. The sol vent was then
residue was dried in a high 46

i,pped. off and the
LCMS'\%{ G%ﬁz\ mifLo ny gM gfhc?é”%@oduct were obt ai ned, which

11d) m‘zseorn@é@/%% H? fse%zrhtéﬂhSro%Pgaﬂﬁéﬁ%ﬁgg?qan 2‘“53(400

(A 310(6 . 2.98 (6 H):; 1.47(3 H 5 11f)
172~ Br ono- 1, 1- di net hoxyet hyl ) - 5- pent af | uor osul f anyl
henyl | di met hyI am ne and

5- (2-brono- 1, 1- di met hoxyet hyl ) - 5- pent af i uor osul f anyl
enyl | net hyl am ne

[(3 (1 1 Di met hoxyet hyl ) - 5- pent afl uor osul f anyl phenyl ] d

>-Dimey AL AR Aol TR RS A5 sg%x@?@@qam%aa;@sofmm

was dl%dthgcp@aﬁ% ﬁnﬁﬁ 51%9&!])/ tri mﬁﬂnfa%tn r om&ﬁid%§6%Ut‘d}€(2 1 mk;

3 M solpdionan dtﬁihy]c&tb@rﬁpﬂ/ﬂ addérédrcgmﬁe ah oaa deMErrmgtMt@r addition
60C f or andi n Qvern

Xo|
was oo el IR Gt rEsdB A AL WehgT ek et Biglor 1 h
To comiéte thdgesctiom) %&@%ﬁ@ﬂ@lrﬁ@@ﬁ@st%sbrﬁﬂlﬁé‘% fiof éb.‘{'sr ek as

three tines with 15ethyl acetate. The co
added and fhe mixtues wad stigediot B fudger huAfteubloatgs oféinightéd a

oo, PIRESR Ry o A SuE AP RAHEFaR P cooing

After adiBbRbewaY dhd Sth§PAESRatd) it3RaseRiractEB® further two times with
product -containing fractions were conbi ned, the

ethyl acﬁat@eﬁpdm@, cpBRVRR OEIRDIG pbaq;@@w@[fedma@ \A@{th. regdgnesiam sulfate, -

oterea S RGP 51 A0 BB Slad LIRS AR, GORRHMony o

silica gellfhaaygdne/Btiye hbylaastoe/0iRy 50/8D1iN 8D mln) The product-containing

fractions were combined, the solvent was removed and the residue was dried in a

‘JJ\\:rn

high vacuum. 650 mg of the title compound were obtained.
LCMS-Rt; 1.69 min [M+H'T: 290.0
11e) [3-(1,1-Dimethoxyethy!)-5-pentafiuorosulfanylphenyljdimethylamine

F\ /F
F~g-F

1-(3-Dimethylamino-5-pentafluorosulfanylphenyl)ethanone (650 mg) was dissolved
in methanol (50 mi) and treated with stirring with trimethyl orthoformate (715 mg) and
DL-10-camphorsulfonic 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
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1H NMR (500 MHz, DMBO-d5) [PPrT1]: 7.14(1 H): 7.00 (1
H: 6.95 (1H): 3.85 (2 H): 3.14(6 H: 2.99 (6 H)
25Mononet hyl am ne deri vati4@: 1H NMR (500 MHz,
DVBO d6) [ppmi: 7.02(1 H): 6.91 (1 H); 6.84 (1H):
6.34 (1H); 3.80 (2 H): 3.14 (6 H: 2.71 (3 H 11g)
vacuurlﬂ) BTE}rD])rmgb‘f(cazd?ié ﬁﬁidu)t’:l t asirae obaimed valfibiv areps ubdaoy Idbetly in the
et hanone
next stpge( 2- Br ono- 1, 1- di net hoxyet hyl ) - 5- pent af | uor osul f anyl

H- NMEP@Y)ndAEh W??@@%" ﬁnt rﬁ?l)ed suI ng?:é quémgtmr(eH

$2.98 (6ndl adTiésl HJr opwi se with cool i ng. After stirring at RT

for 2 h, the mxture 5 was diluted with water (20 nl)
and extracted three tines with ethyl acetate. The

110 QAR S RS S IS 1 oy

and [3-¢-bromagh ¢siimethaxybttyd)-5hentaffuedoauitingpheapimathetamine
The residue was _ di ssolved in acet,_on trilel/water,
frozen and frFegzi_e-drl ed overni ght-<52370 ng of the
desir d CONpo nel wer e obt gi-ned. LFCI\/IS Rt: 1.80

et 4 | fanyl phenyl) 2-(3-
i mnoim dazo[ InG- a] pyrl di n- 2- ypettldtanone as the
trifluoroaceti‘c acid salt

31,13 ﬂt%@%s@f#%ﬁ%ﬁ#@%@E&*E%’ar‘a”t%? (730 gl s

dmso!v@dgﬁ @WB(;@Lbrie;bfabéthaEbll:ﬁ@mm andaTHF (15 ml ). Phenyltrimethyl
- br ono- - yl ami n
tribromisien(&3 e W@@ﬁdatwt fﬁﬁbt%/‘{"bﬂéﬁﬁfiﬁ'@néﬁ??@ hgyorgrienylitrimethyl

’[Flbromﬂ@ %)Ssmgz‘é)%al e%l tt) dﬁ?ﬁ&e?éjﬁt%dreaéﬁé En&tﬂ‘ré Hrﬁﬂr@%a@ stirred

st and overni
at 60°Caftdeh ahﬁﬂertitandmrgtoueem\yhs wdiuractttuedulfztteeseltttlonewamrt&nd ethyl

et hyl acge e. The conbi ned or ses re dried
acetateyygte ﬁﬁé%%atttm%sur% She98 pies el € BT hiseaneS With
ethyl addlftd AHeAIBAS ARt {versldhYa TR aGhebAPANIRNE Vitored and

e pr uct containing fractions were conbi ned
concertméed ?hmmarctwe weetpanifiedibyemaans Hf e@maiﬁgw}wm w@ca gel (n-

neotangeh GsLEh B STBRAIY BB 53 oipctons

were cé‘r%%nr%dzﬁt@éél‘?@htewég removed and the residue was drred in a high
8-tert-Butyl-4-methyl-3,4-di hydro-21-1-benzo[1,

vacuurd] oxazi n- 6-y1) - 2- oxoet hyl ] - 7-

490 g BLRA TRy BT FOTBAVOR S5 001 P BB BHCEry B
compo@&d hetdlobtaifiéa.

Dimethylamine derivative:

H-NMR (500 MHz, DMSO-da) [ppm]: 7.14 (1 H); 7.00 (1 H); 6.95 (1H); 3.85 (2 H});
3.14 (6 H); 2.99 (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); 3.14 (6 H); 2.71 (3 H)

11g) 2-Bromo-1-(3-dimethylamino-5-pentafluorosulfanylphenyl)ethano ne
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12a) 4-Chl oro-6, N-di et hyl ni coti nam de Cl

4- Hydr oxy- 6- et hyl ni cot i ni%aci d (5 g) was dissol ved
in abs. DCM (30 nl) and 5 treated with 10 drops of
DMF. Oxalyl chloride (15 M) was carefully added
dropwise to this mxture. After stirring for four
hours and al | bwFng to stand overni ght, the sol vent

was stri ppedF ?EFand for further drying the mxture
was aftaghe the hi gh vacuum The
4- chl or q#6- yl ni cotinoyl chloride obtained (8 g)

was di ssol ved jn. abs. DCM (160 ml). After cooling to
0C, a 40% strength net hanolic net hyI am ne 10 soI uti-on
66 Mi was  adde

[3-(2-Bfgiert -1 B KOWF Ve BB MG o e HpRe Ol nite
(230 m WgGUats' éaﬁglehdeém Wats @13 R Ad tl‘?eﬁborﬂeh%téﬂ@ﬁdri@rh(%

, It was extracted with DCM (three '
(2.3 miy wmesa)ddeﬁmpmﬁﬁ witlal copliagi /esﬂeprrﬁetsmg akRe far 2 &d they grixture

was aifed Wl e b R BRI Bl R 5O The

combin@dndiviihtt] shakR8 . werbSvdeHBd twice with saturated sodium
4- Et oxy-6 N- di net hyl ni coti nam de

hydrogancabenatessaludpmetried oNerdnaaReside. Mahe dijtetggband

concers RSP0 L BHA HAPRA nRoo G 0Rlgr 400 ibece
dried o@érrightf 0H704m of the dafinkd tormpouad vadrewigainkg. st and
overnight. Arter addition of water, it was extracted

LCMS-Rt:1.884Ni t h DCWH'ﬁh]e 386®i38eP or gani ¢ phases were

dried over sodiumsulfate, filtered and concentr at ed.
2.2 g of the desired conpound were obtained. LCMS-Rt:

11h)  O(3DimethWaidino-SQeritafld@obuifanylphenyl)-2-(3-iminoimidazo[1,5-
4- Et hoxy- 6, N-di meth%l ni cotjnamde (2.2 g) was
Dynd'ﬂr%yaﬁ'ﬂ'i@@of‘ﬁ ashetEFeRRACE D aRid)sal tand treated in

!mldaz&[c’?ré b@ﬁvﬁd‘r’ﬂ 8 éJﬁFr% %{I’%ﬂﬂﬁ?ﬁ%{r&@g %‘c):s)gééit @%trﬁgg?éﬁé\ﬁn% 1¢)
was dlsisat\md mrm)smTk-tHJt%m\Neaﬂdsmhmm-HﬁB -dimhthyfadniabtiewed t o
pentafluorosulfanylphenyl)ethanone (29 mg) and Hilnig's base (14 pl} were added.
After stirring at RT for 6 h and allowing fo stand overnight, water was added and the
mixture was extracted three times 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
com-bined, 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-methyi-3,4-dihydro-2H-benzo[1,4]oxazin-6-yl)-2-oxoethyl]-7-
ethoxy-3-imino-2,3-dihydroimidazo[1,5-alpyridine-6-carboxylic acid methylamide as

the triflucroacetic acid salt
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5st-and overnight. After addition of 5% strength
sodi um car bonate solution,, it was extracted three
times with chloroform Thé®onbined or gani ¢ phases
were dried over sodiumsulfate, filtered and
concentrated, so that 979 ng of crude product were
obt ai ned. This was chromat ographed on silica gel

(DCM MeOH gradi ent )i* The product - contai ni;ng fracti ons
were combj | Nﬁuxg @ \ess. 7 Fof the
10 conpound saugh re jobterned./ The aquequs phase

was freezé-oel ed overni §ht and "the resi due was
stirred with DCM After f||trat|on it was brought to

12a)  4ioHIe®S6,NFiRnétegintigineatidesponded to a further 720 ng
of the desi redO product. LCMS-Rt: 0.52 mn [ MH :

211.1 1512d)

4- Et hoxy- G-ﬁyét@@thyl -N- et hyl ni coti nami de as the

trifluoroacetic Jacig salt TFA OH

4- Et hoxy 6, N- di 1- oxyni cot i nam de (720 ng) was
A-Hyd B ETEET PR fﬂ?@f{%&e’@ﬁ sl a5t i mb ana

treated’%ﬁf?‘?()%i‘i‘d)ﬁé bNOME. G bhiditR: {H‘@(M/)r\@aél\@éremily@ﬂéd dropwise
stand overni ght and subsequen 5% of the sol vent

to this ma@u@ Afiep stirisigf for e homs and a}\i@wmg wastandwivemight, the

d t
solventgy tfippse Lot BhRea R Ly AR At bUBLEY e e an
vacuunﬁ t'l'l"ie?@~cﬂ1[df§56 mdthyaRothbgdtHtele sodingy @u)asedissolved in
| tered and concentrated. The crude product

abs. DGk {1000 HREEEINGT 0o A ePBTTMERaRoTic mathylamine
solutior? {36} a8 BUBLH Pop R TH A7 Bl o TRER R refrbbefpt the

coohngdﬂfé ﬁ'@dumglaﬁidiltmﬂy ebitrad BeRT foCHA. kater()acﬁﬁtlon of water
»211.1
(150 mi. lgwwt@qm Wh@@@b@h{@ﬂ thyeskiThecopmbiped proanic phases
} d
were oL BRRC SR Bttt R sanp s ik ol 468
compo@sd tege bbtdihadr oacet LCMSHRI: G&thlrwas t a[d\deu]o'IBﬁ 'la
little DCM treated with saturated comon salt
solution and adjusted to pH 9 with solid potassium

12b) £3hg rréi neﬁ% Irﬁécﬂtfr%ﬁﬁlben with DCM (three 5tines),

t he c anl C ases were dried over sodium
-sul fate, filtefed and concentrated. 445 ng of the
" TFA-free coqR Nre obt ai ned. These were

—
PPN |
4-Chloro-8,N-dimethylnicotinamide (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 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-RE: 0.32 min [M+H"]; 195.1

12¢) 4-Ethoxy-6,N-dimethyl-1-oxynicotinamide



10

i5

20

25

di ssolved in absolute CM (30 nl) and treated
successively with nethanesul fonic anhydride (1.3 g

di ssolved in 5 m of abs. @km@ and triethyl am ne
(1.44 nml). After 2 h, water and saturated comon salt
solution were added. After extraction with 10DCM (3
times), the cofrbi ned organi c phases were dried over
sodi um sul fat &5\ fidteved and concentrated. For the
removal of the tfie hyl arni ne to the greatest
possi bl e extent- esi due was extracted again in
the presence of 10% strength citric acid. 485 of

4-Ethoxyh6, M@gnewlmmmwmdewarzeg)omaadm@dlveamchtorowrmz(1l$prm!) and
5
treated RerToLIY Inat2cy WSRPERSREPIASHF £57; Ahainierggoing and

stirring AAkEhRRova W%Wldé&:b’éiﬁ%' xﬁbkturélv%isblﬂrwtdryﬁi h and allowed to
met hanesul f onat e i ssolved in abs. MeOH (7

stand qweymgwasﬂxﬁ@d@@altmvﬁ%”?ne@gﬁl sedHEYRATDENaleisitoN, ft was
extractE b oed whnriorhiral T2 BRb SRR R A8 RasEE viZTe Wi over

sodiurmsd afae fitcpy® Bny gi@incehhateﬂo b@r einat Ovesmgttatioppesl padducamere
the residue was purifi-ed by nean

obtaingdpThis Whs cbf%@tﬁ@f@@?ﬁ%@ﬁ.%@f%i@%ﬁgﬂr aiﬁ%@éﬁwn&e
orosuc PSRRI RIS SAEIREES: i, 19 o ot

compoﬁmﬂ gbught ward oleadered al kal i ne WI t h pot assi um

carbonate. After extraction I hi d
The aqpfeUE BHBFHBESIFRRAR & o 8%%@* S@g%\'i?%ﬁ g@h‘?ﬂﬁ}%’fh
r
b, Ay B e S et gl o

further 20 [rMy B the @a€irdd paguct. LCMS Rt 0.52 min [M+H]: 211.1
3- Ani no- 7- et hoxyl m dazo[ 1, 5- al pyri di ne- 6-carboxylic
acid nethylam de as the trifluoroacetic acid salt 51

12d E-Eﬁ&v-smd'rox mathyl-N-methylinicotinamide as the triflucroacetic acid
) % Am rioret hyl 5}4 et I¥oxy I\I-r¥et hyl ni coti nam de (68 ny)

salt was initially introduced dissolved in abs. tol uene
(10 mM). The m xture was then treated dropwi se with
cyanogen [prom de (48 ng), dissolved in abs. tol uene
(1 m )y Wth stirring and

NoX o
4-Ethoxy-8,N-dimethyl-1-oxynicotinamide (720 mg) was dissolved in abs. DCM
(45 mi) with stirring and treated with trifluoroacetic anhydﬁde (4.8 ml). After stirring at
RT, the mixture wars 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 sulfate, 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'T: 211.1

12e) 4-Ethoxy-5-methylcarbamoylpyridin-2-ylmethyl methanesulfonate
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5 under an argon atnosphere. After stirring at RT for
four h, the solvent was removed under reduced
pressure, the residue was irred with nethyl ene
chloride and the insoluble nmatter was filtered off.

. The filtrate was brought to dryness and subsequently
purified by neans of pjeparative HPLC. The filter .
resi due was again ex M th methylene chloride
and the residue obtalned.after filtration was

" 10li kewi se purifiedDbyo S deeparative HPLC. The
product - contai ning fracti ons weré@ conbi ned and the

it tonjtrile st 1 pped,. of f L reduc [essure,
-Ethofy B rhayEnyEirTis IR T d1ES 9 BSER BRIt acic
salt) wé&afaﬂdewb inna m@alm[:wn t:teié_té’%gdgﬁ saf}%r?tzeag tomehompéA s@lition and
adfusteﬁtlrwﬁ \mtri soltcbp@tasambartmam Aferexgientjan sithHPEbhitbree

4
times). it SoRETR LRGBS BEse e pysr sodimuiiats fitprag and
concenlﬂalfe@ Aet h@@ﬂﬁle(?ﬁﬂ—fr@ chmpehing e@dré bomitde Mhisyeekere

to 50C to 55Cin a m xture of

dlsso!vgdaa @Ls@luaﬂ:w (3P ml)ang iread sisessvalyWittemeihanesigpic

anhydr@i%o - i%%féﬁ?@ Eﬁ&ggrﬁgh%%cfﬁ'fe?géﬂn%@ﬁd@g mi). After

2 h, wa@%mmlamedmedn %ﬁtc‘sdilhte:nmmeuamwasﬂxftarmtredhm tahith
wat er at RT and extrgcted three tinmes wt

DCM (3 Bmeshahe Rebiged Preanie PRARES weraded wy%saﬁi!vauswﬁﬁé? filtered
and coné Qﬁdl'ﬁ"ﬂ?é bk, reﬁrldvg?[)ﬁﬂw ﬁéttbéih@ reaﬁ@@t ;%éé@@ie

was puri IC ge SO t
extent, fcﬂne réSdes mmmmagamnéhebr%md of |1|@°/adttengﬂmmltr@ acid.

er 43 of roduc ch 4.9 .
185 mQ oo S e 2R a1 PR SR i
[M+H ]L oRt: 1.81 min[MH : 326.0; 328.0 52 121)
2- (8 tert-Butyl
12f) &ﬂmmmetaylm-dthw%=m9ﬂb'§ﬁ@<ﬁ[nﬁ{1ﬁqi@xazi n- 6-y1) - 2- oxoe
thyll-
7- et hoxy- 3-i m no- 2, 3-di
carboxylic acid nmethyhar
acid salt _
3- Am no- 7- et hoxyi m da/z\oPl yr| di ne- 6- car boxylic

s o fE B RHB L2 IO R st ool 12

dissolv&¥in 6Bs MEOM thn), iwad agdeddrapwies tcaatmﬂhanohc ammonia
Subsequent |y, 2-bronp-1-(8-tert-buty

solutionréf-Ayntz 7A) dn ByBiceRwaKdERses Bl oRRe Wﬁh@tkyﬁ%trh%\ﬁoq?éﬂse of
10 min AgateBUE QRENEER R RNy s lered bl ARG Hue wes

pu I’ifleCQb% mbarishe pfbpiérlaltlee\bﬂ%L@[aTh@@r@duo@-&@nfmmm@@rautmnam@re
seq uentl)(rﬁ all owed to stand overnight. The

combinggl, read fiam thearetoaitlreand Hegzemdgady B BRAHGY V\ff%?etfea‘fed with
saturat%ﬁéso‘éﬂﬁw&‘gﬁﬁarﬁlér | fiiit6sh QM oAl IRRALiH | &%Sg\Plnpgarbonate

con alnlng Ions were CO I ne

After exthectRpaien rﬁerthj/lenmkmds mp@dombfnaamiglanroqmlwm were dried
pressure. After freeze-dryin e tit

with sodmm@uﬁatwéﬁ%reéb@m ﬁ@'&cq_"éﬁ%e‘%t 71 I“@ th%’fffpe cbmpolind were
obtained.

ydr0| m dazo[ 1, 5- a] pyri di ne- 6-
nas the trifluoroacetic

LCMS-Rt: 0.27 min [M+H'}: 210.1

12g) 3-Amino-7-ethoxyimidazo[1,5-a]pyridine-6-carboxylic acid methylamide as the

trifluoroacetic acid salt
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480.2 15 Exanple 13 242-(3-tert-Butyl

4- met hoxy- 5- nor phol i n- 4- ylaqhenyl) - 2- oxoet hyl}-7-chl or
0-3-im no2, 3-di hydroi m dazo[ 1, 5- a] pyri di ne- 6- car boxyl|
ic acid methylam de. as the trifluoroacetic acid salt
20 TFA 13a) '
3- Am no- 7-chl oroi m dozo[l 5-
aci d net hyl am de

Hpyri di ne- 6- car boxylic
uoroacetic acid salt
3- Ani no- 7- chl or oi ni dazg[ 1, pyr i'T6fne- 6- car boxyl i c
aci d nmet hyl am de wasq si zed anal ogously to
Exanple 12 a-gq), step 12b) being left out. 9 of '
6-Aminb hestihyld-ethoxppbunet hylsicotiohmide &8 mayBaR: initigligintroduced

H+1: 225,
aissolvay 3t S58 et JrmB TES Rliiyre was hRBITERSR oBNASS 1,
cyanogeﬁ@@ﬁﬂ’é 148/nmef)] @ESolded in abs. toluene {1 ml), at RT with stlrrmg and
023dhydr01mdazo[15 a) pyri di ne- 6-car boxyl i

under ma@oneatmsahetﬁa Aftertsigring af }RT(f@bfé)@éhl Bﬁea%cv'\»ﬂe@aws Bemoved

onor A3GHRSESE oL 1EGEL VP SR L YOGk ne

insolu b@Cﬂtrﬁtt@Bt'\/@wfm@r@tﬁ off 9Tha fiksate hexsThrAugal tb)dmaes&anu@l ed

W
subsequepiippycifies b medin ghrePattive P ECnbhp HEET rr?Skfitgﬂ \HH% @gain
oxvac G % e PO 508 SN st s

likewiseputified bi trﬂmearcsommmpdrmee—lbb@ﬂheqbrcbm:hzs-cﬁntalmn@iractlons

m n[ Mr1-1 514.
were C%Q’P@dﬁﬂ ﬁh@&@tw{rﬁwasgaﬂﬁp%Pﬁlta*g%f@ld@e&‘] g Rpiien After

freeze- gwmq ABENY 'df tRe B @@Btéﬂaﬁﬂcﬁtgfn%sx%rfe%%b%%ﬂﬁ'ab%ﬁw BenRpof

oroacetic a
starting material.

LCMS-Rt: 0.69 min - [M+H]: 235.0 - _
12h) 2-Bromo-1-(8-tert-butyl-4-methy!-3,4-dihydro-2H-benzo[1,4]oxazin-6-

S

0
1-(8-tert-Butyl-4- methyl-3,4- dlhydro -2H-henzo[1,4] oxazm -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 to a further 43 mg of product, which
were slightly contaminated, and 37 mg of starting material.
LCMS-Rt: 1.81 min [M+H'T: 326.0; 328.0
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F1_ S 1514a)
3- Ami no- N- net hoxy- N- net hyl - 5- pent af | uor osul f anyl benza
m de NH2 3- Ani no- 5- pent af P4ior osul fanyl benzoi ¢ acid
(200 ng, Exanple 1la) was dissolved in nethylene
chloride (12 m). The foll owi ng were added
121)  2d2d8gerivRutyl-dirnathyt-8 d-dihydrong i8-minzef haxgdinebey| ) v neethyl]-

T-ethof P ? B RS Rl oo PR G G G ramice

as the WaRiopbAddtiethaad <Rt for 4 h and allowed to stand over
t he weekend. For work-up, the reaction m xture was

3-Amingofreémtyimisiezolh §-alpwidieebdcarbanyict 20ie maibylamies Bgithe

* winuor B iR SE PRMS bt PeRE PR Baapipabs. ovF

(3 mi) \mﬂasmrh@cbr@bﬁ@@ws@bhy shagaq@eﬁtryagttadnm ¢8-tait blutyl-4-methyl-
um car bonate solution, it was dried over

3,4- dlhﬁﬁ@n%lérttﬁﬂ@éb&ﬂq@z@ 6yl Jethansmedld. 2 BYsd sigseieddn ahige DMF
(0.5 m!g(f\}é@garo?{elg\%%@ﬁf?%g ngdt {gm%?sao"l‘@%rp%hﬂer sfi d’%}y%ﬁggﬁfr i’fS h, the mixture

aini ng

was wdrrrast atofttS’OI\Ejr@OCmn’Danﬁéubé&@.@tl@g&ﬂamteh&o&ﬁ@nv@mlgm The
i um

rendered basic, wt atur at ed
solventjyas g&f‘éh'@é‘?%\tﬁﬁja%a Y3SWTARE ZQ@ FeRididR RSty rilied Ay means
t r t _ ; '
of prepgrl gg I8PLB $BctldrBBSct ﬁﬁ?lgﬁgﬂrﬁﬁtngﬁ%@%%éS and4he

over magnesi um and
acetonitiaced stippdd oﬁum@ro‘eduh@j pessisuetl Afmrdmard-duging, 10 mg of

bt d, L 514b
the titleﬁgqggpﬂ%wlq_rwgp%ae pentm af | u%@)’ﬁ@ f-AsmtrQ) 2. {VtH

480 o fluoroacetyl am no)- benzam de
3- Ami no- N- net hoxy- N- net hyl - 5- pent af | uor osul f anyl benza

"mde (77 ng) was
Example 13
2-[2-(3-tert-Butyl-4-methoxy-5-morpholin-4-yiphenyi)-2-oxoethylj-7-chioro-3-imino-
2,3-dihydroimidazo[1,5-a]pyridine-6-carboxylic acid methylamide as the

U N

3

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

trifiuoroacetic acid salt

trifluoroacetic acid salt

0
/{% i
— =~ N
N Ny o )g(/r:
PN c
Ct E

3-Amino-7-chloroimidazo[1 ,.5-a]pyi"idine-6-carboxylic acid methylamide was
synthesized analogously to Example 12 a-g), step 12b) being left out. 9 mg of the
titlte compound were obtained.  LCMS-Rt: 0.32 min [M+H"]: 225.0
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. 10di ssol ved in nethylene chloride (3 m) and
triethylamne (42 pi) followed by trifluoroacetic
anhydride (45 pl) was adde@Bwith stirring with
exclusion of noisture. After stirring at RT for 3 h
and standi ng overnight, water and saturated sodium

13b) Ry[@r(GgertcButybaat ethoal-Btmonphveinesd-gibdeshy!) tzqexqmaylw chloro-3-

e separated and_t he nethyl ene chlo
N0~ b SR OGP R DRSO IE o ey o BS The
tnﬂuorér’%ceefhc]a'ir@%@s' umsul fate, filtered and concentrat ed.
e

roduct obtained (86 ng) was enployed wthout
further purification in the next stage. LCM5-Rt: 1.53

omn, [ M . 403.0 14c¢) .. . _
A”a'OQIQ-UFQJ[@\JEH])WG@C’%&%S&F'F%%f'bgﬁ‘?mgfﬁ/']%h%“ﬁﬂﬁ‘oi'@@ofmf%%?H 5-
a]pyridmeoé%%ﬁ'@éﬂ)ﬂg ac %Ei’éthsy@mide 9 mg as the TFA salt) was coupled with 2-
hoxy-"N- net pent a | udrosul fanyl-3-(2, 2, 2-t
bromoﬂ k(&t%bb@wvnmw@yb@mmmw%ln@)ﬂmma@pgsdn Qeag.i mepared

bsol d st d at.RLwith Lithi
accorafgi8 WP tHorE 22 e G T rieE Ao sibasd # o Bje tite
oompoﬁﬁd wale BtaindBt hy| magumss e broamnge sol ufies T 54 ,

‘Min diethyl ether) was then added dropwi se with

stlrrlng at 250C. After stirring at RT for 1 h, 1IN
ochloric acid was added dropw se with cool i ng,
Exampi%lﬁj{iomed by water and ethyl acetate. The organic

2,2,2-Tpifl as/-Na{3- []Qe(wahﬁh@m|Géio[alﬁia}dyﬁdvﬁ2-®t)apé@ﬁ€5 pastafluoro-

additionally extracted twce with ethyl acetate. The
sulfanygisivieaciénnige aadeeatitugiRacely sefdadri ed over

magnesi um sul fate, fil T,ef ed and 55 concentrated. 17
( r@bt ai ned. After further

N- et hoxy- Nnet hy1- b ntafluorosulfanyls (2,2,2-trif

| uor oacet " )beamfde (60 ny) wa eacted in the

manner descr i (ct ©oduct obtairedll 60 ng), the

crude products rec i ned and purlfleg by nmeans of

preparati ve chromat ography. The 5product-cont ai ni ng
14a) 3-ArmiabiNnsethere N ordhylddpenia@adrdsuianylhenzaretdeni tri | e,

rendered basic with turated sodi um

hydr ogencar bonat e spl ufion ajpd extracted three tines

F/F_z T/ ~

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

(242 mg) and triethylamine (292 ). The clear solution was stirred at RT for 4 h and
allowed fo 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 solution. After the ethyl acetate phase had subsequently
been extracted twice with scdium carbonate solution, it was dried over magnesium
sulfate, filtered and concentrated. The crude product obtained WQS 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 exfracts were
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with ethyl acetate. The conbined extracts were dried

over magnesium sul fate, filtered and concentrated. 37

nmg of the desired conpouncP4rere obtained. LCVB-Rt:

1.61 m n[M+1-11]: 358.0 1014d)

N-[ 3- (2- Bronpacetyl) - 5- pent af | uor osul f anyl pheny1] -2, 2
dried ou@r Ha'gﬁbdx@hﬂ@@i%t@nﬂﬂﬁed% dbrEeﬁfraiédBrﬁOmé; of the desired

cetyl-5-pentafl uorosul f anyl pheny1) -triflu

compogn acse diaieed20 ng) was initially int roduced

Vi I ‘acetic acid (1 m), and brom ne
LCMS?{S irg'k) rﬁl#' Q\gfeég%bz gl acial acetic acid (90 pl) was
sI OV\Ay added dr opw se. After stirring at RT 15 for 30
m xture was for Af t
14b) Nd\d@ihoﬁﬁ"\{ galryl- 5-ﬁ§n§|f|al@r%?tlﬂf§6élr$'é2 aed- H'fwgo%ﬁqtﬂﬁawo)-
benzarﬁfd‘éh a large quantity of water and extracted three
nes with ethyl acetate. The conbined extracts were
washed with sodi um hydrogencarbonate solution until
acid-free, dried over _magnesiumsulfate, filtered and
concentrated. The crugde .prod ctoobt ained (24 ng) was
enpl oyed in the nextr SUHQe I hout furt her
20purification. 1H NI\/R (400 Miz, CDC13) [ppm: 8.45
[1H, 8.35 [1H], 8.25%[F1H], 4.45 [s, 2H 14e)
2,2,2-Trifl uoro-N—{ % m noi m dazo[ 1, 5-a] pyri di n-
2-ypacetyl] - 5- pent af | uof osul f anyl phenyl } acet am de as
the trifluoroacetic acid salt 2 .5
3*AminbFfﬂdnettnbiy-&a']qmyli@pen&ﬂ}abmwfenylb'eﬁtam'rctw(d'@tmGéW(aBO

disso!vga@p waeahm!age %:ﬁ?on e (3 ml?jsaonldvtﬁgtr{yrl]an%?%o(lzl tpei II) ongd by

triﬂuordﬂ'f[eﬁo PPuor og??%.lgjw}afafé’éﬂ #th ‘é‘?ﬁﬂi}l\lfvftﬁ'é)ﬁbﬂgﬁﬁﬁ’éﬂ maisture.

ng) was added wit
After stting it Rj foARtle anddtindion oaerrﬂmmea(eroarpj a)atuteﬁed sodium
re was stirred at R and allo

hycroodhearioBalEr SoIGH Ware BHCF B8 RASSS v B REPPLICTA g
methylé}‘?é chibRak pHhask Wad\ad @tion 8Nt wash&slitras ehds WS waitéh dried over

hyl acetate and the conbined ethyl acetate hases
magnewenesdfatedﬁltmeﬁ amdgmmeutram fTéteeqrociwttCéIrté@edr{aG mg) was

empioygﬁ i Q;epu E@&bﬂ¥ Segge?)gﬁ\ﬂ'a Je. .FI).EQ f LEﬂﬂg)ﬁtm?%smm

[M+H"] p.q@@lgct cont aining fractions were conbi ned, freed
fromthe acetonitrile and freeze-dried. 7rrgof t he
desi red conpound were obtained. LCM5-Rt: 1.22

140) NPt lo sty TEIBRE R R 2 A IATBRRRE TS (-1 m

i noi m dazo[ 1, 5-al pyri di n-27Fyl)- ethanone as the

trifluoroacetic acid saIFrlegl 15a) 2-Brono- 1-(3- br omo
4- met hoxy- 5- trlfluormg Fet hanone 10 A

m xture of water (P d cgncentrated sul furic
acid (0.4 nl) was iniltially ithtroduced and
4-rnet hoxy-3-trif| uoronethylacetophenon 100

ng} was .
N-Methgape¥mathiis- psnb@‘wu@ﬁﬂlia;ny -pod s 4 llifHAEP R RIYIBNIRG)BRg-amide

i r i
(20 mo B LEAUERA PR HETS A oS et Bl Shrgym
hexaméthgldistiepahe eergion (45 pl, 1 M in THF) for 30 min. Methylmagnesrum
bromide solution (17 pl, 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, followed by water and ethyl acetate. The organic phase was 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
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15 overnight. It was then treated with water and

et hyl acetate and the aqueous phase was extracted

three tinmes with ethyl ace?ate. The conbined et hyl

acet ate phases were dried over nmagnesi um sul fat e,

filtered and concentrated. The crude product was
concerpiragedr 17 inegj oborusid produgeive(meobiptesh évfter fythaexdéeragtboxy-N-

oty 8ok R0 R eAeI Ly LRl B Lo B BBOES ae

reactedfh HeaRhhESI MR Bc89BRIfE o dLEESS afHeBb h8y), the cqude

acetonitrile and extracted three tinmes with ethyl
produciceers eombhedetbpudlsciy nmn;; Qtfn-repalrratieel chwematography. The

*procuclESRREE S Gt ERL 8, TP SPL Ak oo

basic mvzﬂﬂésa‘k‘)t’ghﬂatédﬂ 508ilifh BydoR¥%he ﬁ%ﬁ}a@e e@@a&@. and BiBEkMhree times

 with ethyl egeBitenBha cambinad /esracts wars dsietawer prranpsjur suatem

filtered 'te‘?ﬂ T‘Ifo’r’égj@'lﬁqs c aﬁg&bﬂgﬁd@si%@&tﬁm}% Rard gﬁtalned

LCMS-Rti 82 ohib, 5- a] pyvtEin388y) am ne trifluoroacetate (8
was initially introduced in absolute

1c

14) NeRH2@OBIaACR SRPEerR AR ilygropsemide
pl). 2- 57
Br ono- 1- ( 3- brorm-1=4-s|¢&t hoxy-5-trifluoronethyl phenyl) et
hanone (12 ng, disg¢ofved in 0.5 nl of absol ute DW)
was added dr MF stlrrlng After stirring at
RT for 3.5 h, Iv was stripped off and the
resi due wasrpuri f| ed Hby asreans of preparative

N-(3- A@éwp%b%f@@hysuzﬁhw pRERTICE 2 CofifiabRidagtdn: ﬂ@t(QQl’ﬁﬁg)/\@é@
mbi ned, freed fromthe acetonitrile and

mltlallyﬁmtm@edrd@splved irgoletial heetiestiddd rebnprLpEPEE4S MY)
d;ssolv§t al ed gceq\l/csa{:ld (96 }_ﬁ}m@s%%lvgddeézﬁog\wws%?’Q\ﬁgr stirring at RT

for 30 rAm $hé Miatdivaazedrinde &l Y0 tir- B- After dodlifig ne Rigtye acial

nmor phol i n-4-y1-5- 10trifl uoronethylp hen%I ) et hanone as
acetic agid wasi diluled vilbe lacgaarantty af weiteaynq&@ agegripree times with

o SRS L DR ) 1008 5 fbonat

solutlorwaﬁtlll amldi-lfr@lel Mrledjltolvedu@@ﬁwelsmrﬁéaﬁ@ttepﬁitéredla}ddcﬁﬁzelm‘tr)ated The

br omosucci ni m de di ssol ved in ]}& q1
crude q@éu@imhtannea)(%é@g)awa%@ﬁmf%md iethgenext glagearitgut further
puraflcagﬁa't' on was conplete, the cooling bath was renoved
the m xture was stirred for 5 h. After standing

"H-NMRVY200iMHE,, CDOS,) Yopraires. 05 [sid], \Be36 [Whils 8ra5dde04.46 [s, 2H]
quarter and the residue was treated with
n- hept ane/ wat er .

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

sulfanylphenyllacetamide as the triflucroacetic acid sait

@

imidazo{1,5-alpyridin-3-ylamine triflucroacetate (20 mg, Example 1¢) was dissolved
in absolute THF (4 mi) and N-[3—(2'—bromoaoetyl)-S-pentaﬂuorosulfanylpheny[]~2,2,2-
trifluoroacetamide (26 mg) was added with stirring. After addition of DIPEA (10 pl),
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, ﬁlteréd and

concentrated. The oily residue was purified by means of preparative
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After separating off the organic phase, this was

washed once with 5% strength 20 sodiumthiosul fate

sol ution and once with wat®t. The precipitate forned

in the course of this (6.9 g) was filtered off with

suction and directly reacted further in the next
‘chromatbaephyl BhéldR ¢ @ aoktaininONBRtides Werprdomtited, ffded from the

14, 8,37 [1H], ,8,06 ,, 2.57 [5, 3 58 .
acetonligf%@r@@fgﬁ%ieagﬂx%r%m TS qqﬁfsﬂé?@@w%qwﬁsﬂ RieiGSone
L CMS-R8- Bog)mwas di s e€4gg gbsol ute met hanol (50 m)

and treated suc essi ely with DL-10-canphorsul fonic

acid (111 ng) and trinethyl orthofornmate (8 m).

E G];gr stirring at Rl for 2 h, DMV (75 n) 5 and
xamp ssi um carbonate (5.0 g) were added, followed by

1-(3- Brbﬁﬂﬁﬂﬁﬁ@‘%@ﬁy@rs‘ﬂhbrorﬁéﬁw?rpI‘@hk!)fz (mmﬂﬂb.rﬁdazo[ﬂ f@awr@hn -2-yl)-
was al d to stand overni ght and was treated a
ethanone Bsithgtiiiworeacetihegid &88/ wat er. After separati ng off
the organi ¢ phase, it was additionally extracted once
wi th n-hept ang an then the gonbi ned heptane phases
: x fi te ed and
concent r at ed: 4791 ! S0 pr were
100bt ai ned. 1H NVR (. et PVSO- d6)F[Fppn] 7.92
[1H], 7.64 [11-1], 3.90 [s, f, 3.09 [s, 6H, 1.50
[s, 3H 16¢) 4-[5-(1 ,1 F
15a) 2-5,?@%%@??&%%&% 42 methoxy—g ){rlf%uérg}rfelthﬁ;gﬁgﬁ;l@{hgn one ] or
151- Brono-5- (1, 1-di meﬁho et hyl) - 2- met hoxy-3-trifluor -
- onet hyl benzene (2 g) Mgas Initially introduced and
argon was passedthrou th stirring for 0.5 h.
Subsequently, the miXt . eated with Pd(I1)
acetate (13 ny), BINAP ( ad sodi um
tertiary-butylate (784 rrg) fml | owed by norpholine

(0.6 mM). The m xture obtai ned was stirred under
A mixtuse gbwader @xcrilbang chnegriraift suifytiaagiond- b wagmitially

e i R MY T e

RT. Susééqm@r pbfasanen bhﬂna&aﬁqm@gmsnmmcﬁu@ﬁ prpoFtibhs with
(n-hept ane-et'hyl acetate gradient). 468@{% of the
stirring dféféﬁerr@ursp@ deru b, ther ieashioRimisigre wasNNecgs oothrgeep freeze

qvernl L gwgg])th%ﬁ@@aggwﬁﬁ v@a]tgl}_ﬁang §?®é %::}nfa]t%lﬁpﬁ tﬁg Ebﬁﬁg?fé"]phase

was ex@httedThréPtimes with ethyl acetate. The combined ethyl acetate phases
445- (1, 1- Di et hoxyet Wi}“}z met hoxy- 3-trifl uoronet hy

were drﬂfédwyv?rnmasﬁ@wﬁ"es'qlffﬂe, red@nd ¢ancestreied. r‘medarue%@r@%mt

was préa:ﬁfr lcﬁtcﬁ %;:ﬂ%&él %ﬁfgjﬂﬂne aé(}%ltezt%ggd% y arﬁ‘ﬁg.id%eguently

finally eriﬂbd aﬂ mekang oﬁbré@raﬂ@chmﬂ}atbgrapﬁwybﬁhb pméuttt#wmtammg
renmoved and the m xture was stirred for 8

fractionstwigrgi ¢RiNIREANirgad from thacetpalitieni W%@@%W@ﬁ SWS with
ethyl a(fﬁqgfeu$htehéo%%ﬁ%8te ée{s%ércg'drq&? ! ac?ﬁe a@ﬂgs:w Slifdé, filtered

he "aqueols pnhase was ex ree tines wt
and comdmi'at@@eﬂatrﬁg afithd Hesicadrbomeduat! dereadada&abé extracts

e_dried over nagnesium sul fate d. .
LomS-EErbanrmian ed. TR HSRAAE Izourasa Lidkehh 378 (a5%)
acetonitrile (15 mM) and treated with a m xture (5
m ) of _
15b) 1-(3-Bromo-4-methoxy-5-trifluoromethylphenyl)-2-(3-iminoimidazo[1,5-a]pyridin-

2-yl)ethanone as the triflucroacetic acid salt
Imidazo[1,5-alpyridin-3-ylamine trifluoroacetate (8 mg, Example 1¢) was initially
introduced in absolute DMF (0.5 ml) at RT together with Hinig's base (5.5 ul). 2-
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10acetonitrile (90 parts), water (10) and TFA (0.05).
and further TFA (0.5 nml). This m xture was stirred at
RT for approximately 4 h. She sol vent was then
stripped off and the residue was treated with water,
neutralized with saturated sodi um hydrogencar bonat e

Bromo-ﬂoéaibtdm@ demetrastyesltdfiioremitiyhshaMyl Biieinte @ceha!t @ssolved in -
and the conbi ned et hyl acetate ﬂhases were dried over

0.5 m! plagipraduter i) Maseadded dinpydsandin BSisos éftaratising ahT for

3.6 n, EZpRED IS Mhngd Bl o ki s Pt & FrcthiBer

preparalrmmrrmds@r@pny n];hé F)a@du@%ntdlﬂilﬁg fractiohe wis cobigdd, freed
dryness. 200 he desired conpound were

from th@@@&twwleﬁmm@zeidr@ﬂ ¥ Ajaveiihe desired:cogapundgerepbtained.
( oi m daggl LiagdiAn- 2-y1) - 1- (4- met hoxy- 3-
LCMS- %t ‘? oI |'ﬁ 4-y1- éﬁ %f#?gg)gér?gtq:yl phenypet hanone as
the trifluoroacetic acid salt
_ {?gj‘gazo[ 1,5-al pyridin-3-ylamne trifluoroacetate (30
Examp Exanpl e 1c) was di ssolved in absolute DVF (4 ni)

2-(3-HmBidicol 1 E0SpFAdin) A (2R i gHB 44 i

trifluoropdstingipheryhSthanopé aisi the 4rifjuoracetid acidsaltet hyl phenyl ) e
thanone (51 ng, dissolyed in 251 m of DVF) had been
slow y added dropw se i nyY+he course of 15 mn, the

for_3.5 h. After standlng

m xture was stirred at B
@ stripped off and the

overni ght, the Ivent

resi due was pur] : f pmepa ive
chr omat ogr apHy. 0y oduct corg ai ni n§ fracti ons were
conbi ned, fr fromthe acetonitrile and

{%eeze dried. 35 m% of the desired conpound wer-e
16a) 1-GhBaRedf-hsdose- i “-'OIOT?WWF?HW an@gg 1 60
Exanmpl e 17 F
6- Et hoxy- 3-i m no- 242- ( 3- met I am no- 5- pent af | uor osul f
anyl phenyl ) - 2- oxoet hyl ] -2 OH
di hydro- 1Hi m dazo[ 1, 5- a]|pyri di n-5-one as the
trifluoroacetic acid =54 7a)
3- Et hoxy- 2-f | uor o- 6- netihyl pyri di ne
2- Fl uor o- 3- hydr oxy-6-pitcoline (500 ng) was initially
4- Hydrd@tgiefmgsﬁumgtr@%@éwpﬁe%ﬁe 3\29) Wak @ﬂgnmﬁmwmm

carbonate (1 was ad er th et hyl i odide
acetonitrite 6150 nijvaisd ahbmmmmwemm h gsﬁlSrSDI\negl @0t meacetonitrile)

t f h. Sub t

was el bl S 1 Bl B ERPRRLIH Al avee

removedf 4R theappkde Wes efifreli 6 thﬁﬁbﬁ sRRARRy oxtéiﬁ;gﬁt Xﬂ‘nérv%lume of
was additionally extracted three tines wth hyl

solvent aeast rmdeiceT e acqudiareahdtierrasidsiewsaetrdatesdvidy erh@ﬁam@/rwater
e st e A SSBESUAE e T S 2L
sodlumﬁhu%g@}fat%%d[%r( aRe o%'é ’Wsﬂ\@Q(e‘ﬁThé gPéﬂlpfta?e $3rrhéldlin the course

1H, 4.10[q,
of this (6.8 g) was filtered off With suction ard dlrectly reacted further in the next

stage.
"H-NMR (500 MHz, DMSO-ds) [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-tﬁﬂuoromethyibenzene
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15[s, 3H], 1.33 [t, 3H 17b) _

6- Br ononet hyl - 3- et hoxy- 2-f Lyor opyri di ne
3-Ethoxy-2-f|uoro-6-nethy|%§ridine (400 ng) was
initially introduced in carbon tetrachloride (30 m)
and, after addition of N—bronosu00|n|n1de (505 rng)
and 2,2' - 20azobi s(2- nmet hy op|on|tr|Ie) (85 ny),
the reaction mxture was heat e -reflux for 7 h.
After standi ng overni ght ,‘rt was treated with
wat er and extracted thgee s with dichl oronethane.
The conbi ned organi c_phaSes“wer& dried over sodium
sulfate, filtered and @aencentrated. The residue was
purified on silica gel (n-heptaneethyl acetate

1-(3-Bohasienidroxytb ttefludrometiovibheay jethamdnd (58 g) was dissolved in
roduct cont aining fractions, it 25 was brought

absolu ganol faimipa trpg@%ggqq@amgky@g%@& %pgmphotrguifonlc acid

(111 m@?éﬂhﬁﬁﬁe&ﬁﬁwﬁg%mﬁté’ tﬂ].y [ ég‘;‘éﬁmﬁ% ?FJ%E%B?R“@? ,QZS ml)

-and po{33umgarvaste (S 9ad )weetei addz, dolafvwarchiby BRiomigthand (3 ml). After

stiinggpf B g DAL SIS SerdsrerDantan e aith a 1
mtxturé’@ﬁn-‘h@?@f@wﬂ& Afi&r §e§§dr§ﬁﬁg WS BkSAhit Phuké, ht was additionally

absol ute 5 et hanol After addition of
extracied moea twitt a»dinep;aﬂeoam therctrwcckcdn}(amedih)eptar‘reepMSanwere dried

ti it 50C, f 3 h
over miQRe it S 1% pBP rieBiriny o orthe oA tiHavere
obtaindesi due was taken up with water and freeze-dri ed. A
art of the crude product was purified b

HNMEr(éﬁ@MHZ.v@N@@@ah rogrlapiaz [ﬁ‘HeT HAddobt3. é@)iﬁ.ail“ﬁi, AP9 [s, 6H],

1.50] fa%@j:tlons were conbi ned, freed fromthe acetonitrile

freeze-dried. 10 134 ng of the desired conpound
16c) 4-{?3( B 1 IhhRtRea/ctisNBE2 Rhethdx g B- fﬂﬂlﬂloﬂ&rﬂ;etlayﬂa%hyl]morphohne
Am no- 6- et hoxy-1Him dgzo[l 5-a] pyridi n-5-one as
NH, TFA N
I n-2- yOret hyl am ne
t\aken up with alittle
urated sodi um

the trifluoroacetic acid’
15C ( 5- Et hoxy- 6-fl uoropyri
trifluoroacetate (134 ny
water, treated with 1 5
chl oride sol ution, ere aI"kaI lne with potassium
carbonate (47 ny) ancPDl:ken thel\,qoeous phase was

1-Bromo-5-(1,1-dimethoxyethyl)-2-methoxy-3-trifluoromethylbenzene (2 Q) was
initiaily 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 sodiurﬁ 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 allowed to stand ovemight. 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-dg) [ppm]: 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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extracted three tines with DCM The conbi ned organic
phases were dried over sodiumsulfate, filtered and
concentrated. The residue s taken up with absolute
20 toluene (8 m) and dissolved with stirring. The
m xture was then treated dropwi se with a cyanogen
brom de solution (0.18 Min acetonitrile).
After 1.5 h, the sol vent emoved and the residue
was purified by nmeans of gparati ve chromat ography.
The product-containihg f I ops were conbi ned, freed
fromthe acetonitrileijpand™fr ze-dried. The
freeze-drying with water was ted three tinmes 25
in the presence of TFA (0. 0596 After this, 55 ng of

4-[5- (1 t’lhB}rﬁléﬁ‘ioB(?éth xmmaﬂwbstenmmram@w@@l RiorpBoldie (460 mg)
was mlﬁaibr d]yC@@m@ble%ﬂﬂ" HB-(§-pl mndrmeibrosLir&iRY). gremignyl-
metnFERABBREE Bomie (532 mRLyaR A5 A BSIRY BT T hasgPne

bath wwdmri remedved amd e (MA0rewas ptispdifeds as Attes stanbiady a)vernsght
was su wat.er and t hen

it was (REBMIoE At e A e RO P FOe JdelD HEpIPER (4 m
The angﬁl]s ?th%W?a% SR APl HrQS *tm'?éé With @ﬁwa%&é’fé@e ahd e ESFnbmed

was poured onto ice water and
ethyl acatatd axtractasjeus tdeigdtavep Im@rwswmssa:ifai%fléelreslmdjmncentrated

The reqhii1e 4ty GRQV N 2eap SIS ThE dBITLl A g (5 mi) of

acetoniPE]S0 s ;QfV@té. gﬂﬂnﬁﬁj VFA%G'(TS}ta%d ‘Li“héefﬁﬂ (8%knl). This
concentr at ed crude product were obtained.

mixturel\@es mgrredat&iﬁ‘ fcwap@rcmmaft@!w inyTheespiverifwas thedy sitipped off

and the (R AP RBated B RGeS R Budd BRGNS,

hydrog@ﬁ@éar@)o%lehscﬁ@ﬂidﬂ alx@e cterihmse hmsqgi&n@ﬁrybemta@ and the
sol uti on and extracted three times with eth

combingdeathyleacetate Rf@@@s erTe altadaR ey mgr&ewmesdﬂfa%;b filtered and

Sit red.: [z 2
concor BT AILLAE s TR SRSEMAT By 05,
gradlerﬁf) ﬂﬂ‘éﬂdb}nblﬁétﬁ)r%f t&@ﬁ)r@dﬂi@t dofftaining fractlons the mixture was
Et hoxy- 3-i m no- 2-[ 2- ( 3- net hyl am no- 5- pent af | uor osuyl|

brought ’&h?ﬁyﬁﬁéﬁyZ?OZU@QBE‘T%W§'E€C53CWH9H@%WPF¢ PRiaReD[ 1, sLHMS-RE:

1.67 mgly“ dwg %*]Oﬁﬁ%)(()ys Y i dazo[ 1, 5-a] pyri di n-5-one

trlfluoroacetlc acid salt (25 ng) was dissolved in a
ttle water and rendered al kaline with saturate

162) 2-6minA BB, BRRIIbEd-4- ComGIont - T Bel et 5
tnﬂuoro‘?ﬁ@ﬁ]? gﬁ%ﬁw g%stthé%ﬁﬂddrgséeﬁ& é%d gLyl acetate

éxtracts were over sodi um
Imidazqtllﬁ—amlndfn Blyﬁrameatnﬂu@mmemw@@mg Ekamplefc) hasfdissolved

wer e- obt ai ned, i SS
in absohqge DMF (4 m!) with stirring and D[PEA ? [S)was adcﬂad%ega bromo-1-

(o e LSRG TS O S pps i gpH i ghasilon

1 ml of &XMEWhedd @pwn&éovt/lg dddes! dropufiseoim the tchhustd a)fr151g1im rthehmgixture
' The, m xture d at

was StGOR BT G ohBd AT SRR WA e R S A Rt Taped off and
the resﬁﬂ%r\f\/é§?gﬁf?&i By thddies &F rﬁ%ﬁﬂ%t%%or‘ﬁ%&g%}ﬁw,'% Pbduct-
ro a . The

means o prepa ative c t ography _
containpreitactiorsont@ compinedatreed fiomveine acetobitmie g ndf fresae-dried.

, f cetonitrjle an ze-dried. 17 ng of the
35'mg %i‘{e %&f'r@ rﬁ?&ﬂﬁfb” W@%BS%%%CS 30 LCMB-Rt: 1.18
LCMS—m.n{.W'FH' 467. fi+H: 435.1
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63 Exanple 18 242-(3-tert-Butyl

4- met hoxy- 5- nor phol i n-4-yl phenyl) - 2- oxoet hyl ] - 6- et hox

y-3-im no2, 3-di hydro- 11- 1-¥'r dazo[ 1, 5-a] pyri di n- 5- one

as the trifluoroacetic acid salt 5Anal ogously to

_Exanpl e 17), ‘
ExampB & no- 6- et hoxy- 1Hi m dazo[ 1, 5- a] pyri di n-5-one

e-Etho%gg'{r@g&%ﬁ?ﬁ%iﬁgﬁ-@ﬁpﬁx%'(é-pgeﬁqu@gm%’ﬁ%ﬁﬁ'pﬁe%ﬁi-z‘—“éax%ethyi]-z,3-
dihydrc? Hﬁhﬁ@é‘iﬁg5,5”ﬂ89h@ﬁhl5loﬂe)ésoﬂﬁ%ﬁﬁfl@5rﬁﬁaétfteaéié QaNy, |
Exanple 10). 19 ng of the title conmpound were

obtai ned. LCM5-Rt: 1.27 mn [NH-I#L; 483.2 10 Exanple 19

242- (3-tert - But yl- 4-Jftet hoxy- 5-jirer phol i n- 4- yl pheny1) - 2
- oxoet hy11-7-et Y TNL‘%#F@T hydr oi iff&lazo[ 1, 5-a] p
yridi ne-6- carboxyl Ci an de as the

trifluoroacetic atid salf 151%a)

17a) 3-ﬁ@%ﬁﬁ%ﬁ?@@%ﬁ-ﬁé@ﬁw}’dﬁ@fr@”Dy' pyridin-2-yl methyl)-N -(

oxycar bonyQt hiourea HH Ny S O

500 ng (2.39 mmol) of b _
6- am nonet hyl- 4- et hoxy- | ni coti nami de (Exanple
12f) were dissolved in|25|m Jof dioxane and treated
at RT with 672.4 ng (2.39 nfoly of 20 ,
I -9- hyl L1.s0t hi
2-Fluorg MBS ¢ B SIL PR IY bl o b BosRh S B
(20 mi)taiel peabsiuam v@bohaleel ¢iowhs 208 . Atemis, washedidd(®6 ml)

times with a_cw\;ou,s'u a solution and once with water.
was adaed a@ropwisenytstiringpedthe mixtyrexwvag slivrd fas dnl eprtbsaaently,

weter oFECE D BEAES el RS TRt e deting of e
organiclpfisarthe fikttid wad Stdionally 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.
TH-NMR (500 MHz, DMSO-dg) [ppm]: 7.52 [dd, 1H], 7.10 [d, 1H], 4.10 [q, 2H], 2.32
[s, 3H], 1.33 [t, 3H]

17b) 6-Bromomethyl-3-ethoxy-2-flucropyridine

:
O e
Oy,

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 extracted three
times with dichloromethane. The combined organic phases were dried over sodium
sulfate, 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. 1393 mg of the desired compound were obtained. LCMS-RI:
1.40 min - [M+HT): 233.9; 235.9 '

17¢) C-(5-Ethoxy-6-fluoropyridin-2-yl)methylamine as the triflucroacetic acid salt
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64 19b) 9H Fl uor en-9-yl net hyl

(7- et hoxy-6-net hyl car banoyidr 2H i m dazo[ 1, 5-a] pyri di n3

-ylidene)carbanate NtNi 8 ng of

N- (4- et hoxy- 5--net hyl car banoyl pyri di n-2-yl met hyl )-N - (

fluoren-9-yl methyl - 5oxycarbonyl )t hiourea (Exanple

19a, crude product) wer e i ssol'wved in 25 m of

di oxane and treated at int h 837 nmg (1. 96 mol ) of

mercury(ll) trifluoroac nrgr 10 minutes, the

m xture was concentrated and the residue was taken up
6-Bromom&¥ey-3Biieo8)-gdicfo B (880 g hed dissaeed inndsomiféin
_ A%strength LiCl solution and once with water, dried
(50 mijandhiregleoavish hesametmengateamina (335 mey WEd SHiFing. difter stirring

oThe 1 t LD 0, S :
s 508 A PR R L OB i st
ethanol (35CMB-: Rfter add@ibnrof abhidHttated T dPodenic acid (1 ml), the mixture
2-[2-(3-tert-Butyl 4 . o
was St*ﬁétﬂr?é%@- S-RbApnand Hen glqyrehin stapd oyseriahugiFI epingiirring

sli i y i a.rrio Ts)
of the Souent, Jogropue e (oken up /ib wplsyang eomp e Aprtot

crude moddcineahpldfied ey asedrseofepafdtiverdacmaiagragting Tded product-

' contain?n%) ‘B‘Eﬁ%@%{ﬁ @g%%qli@qﬁg%pg Q’%lﬁ&rtp%&%ﬂ%pa%tggthilgénd freeze-dfied..

134 m@PoiPirel didired-odnhSENs) GafdasBlised 19b, crudecpogucds min

were dissolved in 25 m of dinethyl acetam de and
[M+Hlt #8%tled with 573 ng (1.55 mmol) of

2-brono-1-(3-tert-butyl 4- met hoxy- 5- nor phol i n- 4-yl phen

yl ) et hanone (prepared according to WD 202004/ 078721).

17d) 3-ARFnS B-EtHoRP- MASMRtazb[1e5L oy rikide- Sk Sriie BB tIRetrillddFsacetic acid salt
- After standing overnight at R, it was stirred for a

further two hours at 95C{! Thé&tHsol vent was t hen
separated of f and tf]eo ,egrofﬁfct was purified
twice on a preparatilve HPLC, f&fter which it was
possible to isolate 63.5"ng of the title conmpound.

C-(5-E‘Lé%?mtfc(rﬁﬁ?mﬁ-ﬁﬁméﬁ‘%rmrﬂi Ml aceiste 2125 migyaias fiken up

with a Ittowessn teatastivith 145 mi o satiratadosqstion ailaridg pHetigrL)repdered
- thyl ]-3-imno-5-

alkaling, G GelHes i AARTAIR {46 9 A NP 346845 PUBGR a

extracté®t8ethfed With MOMOTBRIdMIAREE Fg4hic phases were dried over

sodium sulfate, filtered and concentrated. The residue was taken up with absolute

- toluene (8 mi) 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 [M+H"T: 194.1

17e) 2-Bromo-1-(3-methylamino-5-pentafiuorosulfanylphenyl)ethanone



10

15

20

25

30

20a) Ethyl 2-hydroxy-6-nethylisonicotinate H 20.0 g
(130.6 mmol ) of 2-hydroxy-g;nmethylisonicotinic acid
were dissolved in 200 mM 5°©f ethanol and treated
with 20 ml of concentrated H2SO4. After the reaction
m xture. had been refluxed for two hours, it was freed
fromthe solvent. The re3|du§ mas taken up in
saturated NaHCO3 sol ution aﬁuwextracted three times
with DCM The conbi ned org c. phases were dried with
Na2SO4 and concentrated, 20 g of the title conpound
bei ng i sol ated. 10LCVB-Rty” 0¥82Nmi n[ Mk1-11: 182.2
20b) Et hyl 2-nmet hoxy- 6- .uhyllsdnlcotlnate 20.0 ¢

o i B S BRI
prepar%g%g%ggnﬂéd %Ei?n‘%ﬁ% ﬁ g@glsber‘?cﬁ]e Brietor z@%i%né tfen

concertiredee dulfurid 866 (\m aly! wﬁ%(}ldded diopgiseAtbrstirinmand coolireg. After

o T on m xt was al 0.cool to and it was .,
SHTing 11 e 8k B I BecOUTRE OPHY Pach a0 RecHEly plitiee to
pH 8 w%tﬁtd}@%ﬂ so&hh?ﬂy%b@n&ﬂ%@%eaé&uﬁ@ﬂ%\%é %éﬂjextl@ctgd 3

g he title conpound being isolated as a yellow sh
times WJth ethlym@tate and 4i%e apmpiieidigxtrapts were 2oed Oyer magpesium

sutate SO Ao TR s RSP P LR e lefohdcy o mo
thereof"\ﬁér% ;shrﬁﬁe@ ME FhddhsCHIEParaale @ﬁrdrﬁaﬂogeamd m@a;sr@du@to

|ux after” addition of 16.189 (90
contamtﬁr fraokerscwvarecdebinae, dreed fipnp ihaacm%wtylleofem%ﬁﬁ basic with

saturatgfggs‘ﬁﬁ!,lg-ﬁpg/gfoig%cag%qﬁ‘i? Egﬁft%n%gj ?ﬁ%@é i rfa?%n?es with ethyl

acetatd\Fiprearmabiget Hxiizdes weredried dedr aadntbiembxifateefilveed and
refluxed for three hours. After cooling to R, it was

concengfiagted-e89 g AT mem%ﬂﬁpw%mr@ RbkHRe-at ed’ NaHCOS

LCMS- legv%nand _onﬁ@ pﬁ. 55 glried with MySO4 and
concéntrated in*a rotary’ évaporator The resi due was
5pur|f| ed on a preparative HPLC. The product

ions were freed f
17f) 6- Ethoxy-S -imino-2-[2-(3- 'nethylrarcw)'nno—g-pentaﬂuorosulfanyfphenyi) 2-oxoethyl]-

2,3-dihydro-1H-imidazo[1,5-a]pyridin-5-one
3-Amino-6-ethoxy-1H-imidazo[1,5-a]pyridin-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 ml). 2-Bromo-1-(3-methylamino-5-pentaflucrosulfanyiphenyl)ethanone (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 product-containing fractions were
combined, freed from the acetonitrile and freeée-dried. 17 mg of the desiréd
compound were obtained. |

LCMS-Rt: 1.18 min [M+H"T: 467.0
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acetonitrile at reduced pressure and the aqueous
sol utions were extracted vigh DCM The organi c phase.
was dried with MgSO4 and concentrated in a rotary
evaporator, 10.95 g of the title conpound being

Exam E,ﬁéat ed. LCM5-Rt: 1,65 min[M1-1-1]: 274.1 10 20d)
P 2- am nonet hy1l- 6- net hoxyi soni coti nate 6.72 ¢

2 -[2- (sitéri’-mﬂrmlraetﬁéxﬁs&ﬂaﬁmwhmﬁbﬁbhﬂmzwd&Mfys%mhmy -3-imino-

were initial i ntroduced in of chl orof-orm and
2,3-dihydroel ldtmmjaza[%/ bealosridintBone msrihs|tiflygroaeefig acid salt
2- brononet hyl- 6-net hoxyi soni cotinate (20c) in
chl orof orm was added dropwi s¢—at OC. The m xture
15was stirred at RINfor 4.5 hguPs and after this a
further 3.36 (3 4. Lg\ 2i3 hexanet hyl epgt et r am ne
(urotropi n)/Wa adde Aliter st ﬁa‘i]ng at RT for a
further 60 hours\ he sofvent distilled off under
reduced pressure and the residue was dissol ved in_500

Analogayslyfto &gl 17303-aMmine-Seeihesyr!Hhireidarel! ey rialtePne

oot BT SRR e 1) ghelfatin fosinges. i or
butyl-4+ﬁﬁﬁihan¢-58mlorpho1@ t&lyip%’éngkedemmcg‘rﬁ (30 mgnazafpéet0Y.r om

19 Mg 9LiRe, s TP HRIE EAISA| , LLORE R Gy ik ARa T 4332

until evolution of gas was no | onger observed. _
Subsequently, it was washed twice with saturated
Exampi2T3 sol ution, and the organi c phase was dried with

s o T S o R Ly s i
2,3~dih£%§§rh%%z@[ﬁ'lr, S—fa'];?;ﬁftdu‘i’élBchY@oﬂhc dbid tathpbMide 35 tRd 1. 2

trifluorogcetic Beitosalcar bony 1- 6- met hoxypyri di n-2-yl net hyl ) - N - (
fl uoren-9-yl nmet hyl oxycar bonyQ hi our ea 67 6.67 g
(31.7 mol ) of ethyl \k/
2- am nonet hyl- 6- net hmxyl soniicot i nate (20d) were
di ssol ved i ngl75 m/bf t ol «and treated at RT with
8.93 g (281. o or-€n9-y | net hyl oxycar bonyl
i sot hi ocyamaf e. er 1% m nut%d’ the resulting
precipitate ywas filtered off and-@ried at 50C, 4.6 ¢
of the title conpound being isolated. The filtrate 5
19a) NAREIRONEEThetlyRhrbamdyiphadinez-yitnethydsN t@lkerert@-yimeDEM
and washed three tinmes with water. The organi c phase
oxycarkgy!Jéhipeeeani t h My304 and concentrated. The crude
product thus obtai ned was chronmat ographed on silica
gel (heptane/ethyl acetate 90: 10 5: 25), it being
further 8.1 g \ the title
conpound. LCVBHRt:] 2.121 Hi nfiMrH : & 1020f) Ethyl
3-imno-5-rreth/o\x9 ) 1 d -a] pyri di ne-7
- car boxyl ate s O

500 mg (2.39 rhmol) 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 mmol) of

fluoren-9-yimethyloxycarbonyl 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 agueous LiCl solution and once with water. After drying with MgSO,, 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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1.17 g (2.38 mol ) of
N- (4- et hoxycar bonyl- 6- net (gzﬁypyri din-2-yl nmethyl)-1\11
-(fluoren9-yl met hyl oxycar bonyl )t hi ourea (20e) were
treated with 491 ng (2. 38 mmol) of DCCin 25 m of
t ol uene and refluxed for six hours. After standing
19b) Suvduaieghd-vhneRy} (F-athoxg-Grinathylearhascov-8Edintic anglf H:'ealpyrldm-
3-viide gjcae% and the residue was chromatoaraphed on silica
y 5 %rB? ne/ et hyl acetate 75:25et hyl
acet at e/ met hanol 90:10), it bei ng~possible to isolate
88 ng of the titlew-epnpound. LC 0.81 mn
[MeH+] © 236.2 20G) | 2-[2-(3]teH~butyl 4
met hoxy- 5- mor phol i"n-g- ﬂh%ﬁ-yi <2-8x08t hy1] - 3-i ni no5-
rret hoxy- N NH o

i hydroi m dazol[ 1, Y car Boxyl at e
875 mg HENt(f’fr@h%Y éd@@thv&cazbamoa F%'Fit” %ﬂ'fﬁﬁ”’(y "éﬂﬂHﬁfﬁf) gdf‘mefhyl“

Oxyca@é%"h“’%‘?&‘n{iz’h 9Ie 193@ gnﬁ d%qdrlﬁcc}gg%r drgs Y%?/Irr} I5rr]ne|_of
dioxane acdriteatgd at R T( @0 B3keng (dzljgﬁsmmx:é)cbf men:unj/(Ila)tnﬂuoroacetate
After 1(2@@; t{%{gﬁ‘@)ﬂ@? %?W%?%Q%Egn traet%dvgnt hg r%glldlljjté was tc;)aken up in
DCM. 'ﬂ‘i@b@ﬁ’mlpl(:g’sé el Radnel thro® i\ A% @tt’éﬂod;cﬁ‘ff_ﬂi fMefon and

ypet hanone (prepared according to WO 2004/078721) in
once withiwatef, dz@dovitie MyS Qe stidgbdeeniattedrn 24'otafules/aaorm The

th 1. xture was f d fromthe, s duced
erude rofudPb® BRirDRg LAl G ARt 1R PRl St Bfncation.
L CMS-REepasahive HPLG/+Ht): kgizng possible to |soI ate 61 ng .

of the title corrpound LCMS- Rt (nethod B): 1.66

m n[ MtH+] @ 525. 3 30 Pharnacol ogi cal Exanpl es 68 PAR

ey 2 LTRSS LR O s o

imino-2 Belitedpehansas 1 V&Ra] ﬁrdee@c@blﬁowﬂc bR mlea’(yﬂﬂlratde as the
aggregation i nduce by TRAP ('t hromnbi n-receptor

trifluorogeetic acidngplbepti de) in a 96-well format. To this end,

590 me R LA B el [Pt B0 TmXgclitlontart dnliagerr =

a]pyrldlm%yﬁtﬁ@wesobfwan@aite\l(laQbJ mutieqirbgiud:tr)lweoeiuimdlveéthh% @l of
m nute centrifugation at 150 x

dlmethﬂaa%’f@rré@e @.neﬁrqﬂtag i PFpyna)o51 150 - ypmosid3-tert-butyl-
4-metnbk 8 B0 yRlberlpeliahoRg (Hidrhed 20CBM Yo wo

2004/0ﬁ8m¢)e37hets|®ﬂt$tlomas afitred fad Q’@dCEibr th2€= hogrsf. diftet 3tanding
m nutes in order to renpve th Ieucoc

overnight gk Bdyitavas %férr@#zﬁ)rv@@rtheaﬁ\é@ Ly eiPHeTg%V%t was then
separa#elﬂbﬁﬁghfr}n tlﬁ% PLS | g{;\{\/%?g)u?‘ﬁﬁp g\r c\ég{ﬁga%f %p@‘atﬁémc after

which iSwhs pausibld 1, isblate ﬁBﬁn‘@ M&Sedlﬁea]@hmbm’dd t he
atel et sedinent fromb5 of. PRP was resuspended in

Loms-Rt fnesodiS i dehs (ino i Nl Pl oA KC1 | 12 v
NaHCG3, 0.39 nmM NaH2PO4 x H20, 10 mM HEPES, 0. 35%
BSA, 5.5 nM gl ucose, pH 7.4) and adjusted with

Exampi’éﬂ_@)de to a platelet count of 3x105/microliter (pp

of this cell S i 0 en tre

Ethy! 232 A B Dot DORKP CHOIPP VBT SV PR Wi DS BIT-5 Imino-S-
et R m b S e T T PR B Py Roeti acid
salt initially introduced. After incubation in the dark at

RT for 30 mnutes, 15 pl of a TRAP sol ution (70-100

pM were added as the agoni st and kinetics were

recorded with shaking at 37C for 20 minutes in a

SpectraMax 340 at
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20 650 nm The areas under the curves of negative
control (Tyrode/ DWMSO) and§ ositive control (15 pl of
agoni st/ DMSO were cal cul at'ed and the difference was
defined as the 100% val ue. The substances to be
tested were pipetted as a dilution series in a
duplicate determnation, |ikewise the AUC of each
subst ance concenty atijdn was determi ned and the %

i nhi-bition of the -h@. control 25 was

cal cul at ed. iy | bi tiongest he 1050
was cal cul at ed t he é} d of h%pnli near regression
anal ysi s accordiong to the 4 par er equation. Table

ows the results.. 30 Table 2: Conpound Inhibition
20a) E@M Bmtdé%frﬁmﬁﬁatﬁwvm%@uon of platelet from

aggregation from aggregati ongcExanple 1C50 [mcro M
Exanple 1C50 [m cro 13
rrp [ QN%U’&O/\

HO

20.0 g (130.6 mmol) of 2-hydroxy-6-methylisonicotinic acid were dissolved in 200 mi
of ethanol and treated with 20 mi of concentrated H,SQ4. After the reaction mixture
had been refluxed for two hours, it was freed from the solvent. The residue was
taken up in saturated NaHCO3; solution and exiracted three times with DCM. The
combined organic phases were dried with Na;S04 and concentrated, 20.1 g of the

title compound being isolated.

LCMS-Rt: 0.82 min M+H']: 182.2
20b) Ethvi 2-methoxy-6-methylisonicotinate
O G~
| A
N o7

20.0 g (111.4 mmol) of ethyl 2-hydroxy-6-methylisonicotinate (20a) were suspended
in 330 ml 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,SO4 and

concentrated, 16.9 g of the title compound being isolated as a yellowish oil.

LLCMS-Rt: 1.49 min [M+H']: 196.2.
20c) Ethyl 2-bromomethyl-6-methoxyisonicotinate
0 O~
| RS
B N o

16.9 g (86.6 mmol) of ethyl 2-methoxy-6-methylisonicotinate (19b) were dissoived in
carbon tetrachloride and heated to reflux after addition of 16.18 g (0.9 mmol) of N-

bromosuccinimide and 0.28 g (1.73 mmol) of AIBN. After reflux for three hours and
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12 0.02 3 0.85 18 9.5 6b 0.73 19 0.9 0.51 20 0.07
70 Patent clai nsDE2006/ 028 1A conpound of the fornula
I 5and/or all stereois ric or tautoneric forns
of the conmpound of the formula I :

standing overnight at RT, a further 7.7 g (43.3 mmol) of N-bromosuccinimide were
added and the mixture was refluxed for three hours. After cooling to RT, itwas
diluted with DCM, washed twice with saturated NaHCOg3 solution and once with
water, dried with MgSQ,4 and concentrated in a rotary evaporatof. The residue was
purified on a preparative HPLC. The product fractions were freed from the
acetonitrile at reduced pressure and the aqueous solutions were extracted with
DCM. The organic phase was dried with MgSO4 and concentrated in a rotary

evaporator, 10.95 g of the title compound being isolated.

LCMS-Rt: 1.65 min [M+H"]: 274.1
20d) Ethyl 2-aminomethyl-6-methoxyisonicotinate
o . O O~
| A
HzN , N/ O/

6.72 g (47.9 mmol) of hexamethylenetetramine (urotropin) were initially introduced in
250 ml of chloroform and a sclution 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 mi of
concentrated HCI and stirring at RT overnight, it was freed from the sol\{ent under
reduced pressure. The residue was taken up in DCM and carefully treated with
K>CQO5 until evolution of gas was no longer observed. Subseqguently, it was washed
twice with saturated KoCOj3 solution, and the organic phase was dried with MgSO4
and concentrated. The crude product thus obtained (7.60 g) was reacted further
without further purification. L CMS-Rt: 0.74 min M+HT]: 211.2

20e) N-(4-Ethoxycarbonyl-6-methoxypyridin-2-ylmethy!)-N'-(fluoren-9-yimethyl-

oxycarbonyl)thiourea




10

15

20

25

30

and/or m xtures of these fornms in any ratio, and/or a
physi ol ogi cal ly tol erabl ngfﬂ t of the conpound of the
formula I, where Rl, R2, and R4 are identical or '
di fferent and independently of one another are
101)-(C1 -C6)-a ., Where alkyl is unsubstituted or
6.67 g fdh mrrml)tofcﬁthylrz ammemyé@ mﬁtﬂ@gsélﬁ@@ﬁ@tlgyaf@f&eﬁ)ewere

dlseof\f%gﬁéh@% rwﬂ}_é%rgjf\@d ﬁéé{ eﬁoat(FQ?’w:tQ% 9§éc(%gq|3k%|md {6 fluoren-

-ylmeﬁmﬂcal‘b’odyi isdthiosydisdte ! Aftedt Hminvies; thed1esul®|hg prec:lpltate was
i substit ut ed | nde endent | é‘COf one anot her

ﬁltered c{f@nd; gipd At );Sp ebihe i gumBaYRg pe[ngégolai/e_q ddefiltrate

~was con%'atrafe%' 'i'QQdMe %ecéﬁen (Jﬁq %IQ/I Y aé\‘ﬂé’d eke times

unsu ed or itiona no-, di-
with water. sTuthmgalmicedh@se WaSs dried vdjh MgSO4 and concentrated The crude

producﬁ%pocgé% l engg%gt)ogﬁp}weé@n gsf‘f@, ,gei @be@;e)mg/e%yl acetate

90:10 —ﬂ%z@g;f 2%: bglpg)%g a%?%’fhrthé? &) g of the title compound.
LCMS-RtCa.2T4himal kyI eW+HCB49@)O cycl oal kyl , 4)
200) Ethfioh nbeamatbos g?hwgr%%ﬂqﬁem%)aﬁr}@ﬁs SuBEyaes

and R13 are |dent| caI or different and i ndependently
of one another are 5)1) a ogen atom’
5)2)-(01-C6) - al kyl, 1 -C3)-fluoroal kyl,
5)4) -(C0-C4)-al kyl ene- {Cﬁ\)h-h&t{yl,

1.17 g (2.38 mmol) of N-(4-ethoxycarbonyl-6-methoxypyridin-2-yimethyl}-N'-(fluoren-
g-yimethyloxycarbonyt)thiourea (20e) were treated with 491 mg (2.38 mmoi) of DCC
in 25 mi of toluane 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-ylphenyi}-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-dihydroimidazof1,5-a]pyridine-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-ylphenyl)ethanone (prepared according to WO 2004/078721) in 2 mi 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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5)5) -(C0-C4)-al kyl ene-Het or 5161
-(C0-A4) - al kyl ene- (C3-Co6) -Ly' d Qal kyr, '
56) - (C0-C4) - al kyl ene-C(0)-N( RL2) - R13, where R12 and
R13 are identical or different and i ndependently of
one another are as defined above

PAR 1 detgrmingtien wpthed-| Nf("hifQi’lef(Fbﬁ\Rﬁ?ifBed)W%i plateiet aggregaipn
The ph3lfh hgr%a da??ésnﬂg C?!ﬂflé ghﬁ%&‘an@é@' g\ga%dc%?ﬁé‘éfi%m #n%h8fplé’[BFet
.anofa are a I hned above,

éggregaﬂ@i-n@)ce‘dl moTRaJFk&hrorﬂ[ﬁlﬁ)reﬁe;ﬁt@ta@ﬁ\)atfriglmm@bbtm a 9B0yell
S02- CF3 CN, 1514

format. 1'59 tm@ engst)')iogd HW J;@@Hhﬁyg?“n@fperﬁvyaq{éqk@@érh 20 mi s?yrigaes into
wrich 4 A0 FA B SBLif Bl sOLOBRERINRSY, yocuceq, e
20-minBje eeér@r!fl_@@llealdtWSD 3y, the-gltbiaddjchapliagina A’)QP) was separated off

and tregiss b ) P ey iR RRB (TR 7 SheRO DR it el Al
incubaf® at Rﬁ@?@%ﬂhfé@, this was centrifuged at 120 x g for 15 minutes in
order to remove the leucocytes. The leucocyte-free PRP was transferred o 15 ml PP
tubes in 5 ml portions and centrifuged off at 360xg for 15 minutes in order o pellet
the platelets. Subsequently, the plasma was decanted and the platelet sediment
from 5 ml of PRP was resuspended in 1 ml of Tyrode {120 mM NaCl, 2.6 mM KCJ,
12 mM NaHCOg3, 0.39 mM NaHsPO4 x H20, 10 mM HEPES, 0.35% BSA, 5.5 mM

glucose, pH 7.4) and adjusted with Tyrode to a platelet count of 3x105/microliter ().
13 ml of this cell suspension were then treated with 866 pl of 10 mM CaCly solution

and 120 pl thereof per well were pipetted to a 96-well plate, in which 15 i of the
substance to be tested were initially introduced. After incubation in the dark at RT for
30 minutes, 15 pl of a TRAP solution (70-100 uM) were added as the agonist and
kinetics were recorded with shaking at 37°C for 20 minutes in a SpectraMax 340. at
650 nm. The areas under the curves of negative control (Tyrode/ DMSO) and
positive control (15 ul of agonist/DMSQO) 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 againist 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 showé the results.

Table 2:
Compound | Inhibition of platelet Compound | Inhibition of platelet
from aggregation | from aggregation

Exémpie I1Cso [micro M] Example I1Cs0 [micro M]




of one another are a hydrogen atom or -(Cl-C6)-al kyl,
7) -(C0-CA)-al kyl ene-(C6-Gig4)-aryl, 8)

-(C0-CA4) - al kyl ene- (C3-Co) - cycloalkyl 9)

(CD C4) - al kyl ene-Het, 3010)-OCH, 11)=0, 72 12) -NQ2,

__v, \| 1A\ ha_l_ggen’ 1'-_\\ S02 /ﬂ1 f‘/l\ :\l |/\I| ot
546) - SP2- (01 03) | uor oal kyll, R512R6 R7, R8 antOR9

€ IU-‘III.ILdI % IIBI eTlt cﬂ(] I epe oently OT goye
anot her are 1) a ydr ogen atjom '

606C3- C4) - al kyl enge7g C6- C4) - arjyl , wmere'éryl is 0.9

unsubstituted or mMno- 10dil- or trisubstituted-

i%depewdently of0-Bhe anot herl by 29 G - ¢4) - al kyl ,0-07

—(€6=Ct4)y=—aryt;—Het;—=(€3=C6)-cyctoat Kyt —hal-ogem,
-NH2, -OH or nethoxy, 3)

-(C0-A) - al kyl ene- (C3-C6) -cycl oal kyl, 4) _
-(C0-C4) - al kyl ene-Het, where Het is unsubstituted or
nmono-, di- or 15trisubstituted i ndependently of one
anot her by -(Cl-C4)-al kyl, -(06-




10

15

20

C4)-aryl, Het, -(C3-C6)-cycloal kyl, -C(0)-0-R16,
-C(0)-N(R16) (R17), in whiclhpR16 and R1l7 are as
defi ned above, hal ogen, -NH2, -OH or nethoxy, b5)
- SF5, 206)-(Cl-C6)-al kyl, where alkyl is

stituted or nono-, di- or trisubsti
Pat'ﬁamE!’%@fﬂgendentIy of one anot her by hal ogen, %6/0& or

nmet hoxy, 7) -0-(Cl-05)-al kyl, where alkyl is
unsubstituted or nmono-, di- or trisubstituted
fthederma@ lanot her by - (CB- C14)-aryl ,
-(C3-C6) - 25cycl oal kyl, Het, ogen, -NH2, -OH or
net hoxy, &) -(Cﬁt‘ﬁ) _al RB_ene-C{0)-R11, where RI11 is

_ al kle{_Fne-C(O)-O- R11,
vvher eg?)ll 4]

[ dentl cal

d abgﬂ ’
3011) - RA IkyI ene C(0)-N(R12) - R13, where R12 and
R13 are identical or different and independently of

aPopabtEheEcRbMaAR stebungtcrddits of tBe Ldmpound of the formula l
-(Cg- A4) - al kyl ene-N(R12) - C(0) - R13, where R12 an

IHOT ertresadl besaifemes Bhanwuia, r@cﬂ'@ﬁé’rﬁj@ﬁﬁ'@baﬁ%‘&h@'erabie

%ﬂg@)ﬁﬁuor oaﬁﬁrﬁ%%i@?%vlewpéﬂw) fl uoroal kyl

R15R2 8R3-AetdBR4 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 -(Cg-Cq4)-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-C44)-arvt, (C3-Cg)-
cycloalkyl, Het, halogen, -NH»o, -OH or methoxy, where -(Cg-C1 4)-ary!
and Het are unsubstituted or additionally mono-, di- or trisubstituted by
R15,

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

3)1) a hydrogen atom,
3)2) -(Cq-Cg)-alkyl,
3)3) -(Cp-Cyg)-alkylene-(Cg-C14)-arvl,
3)4) -(Co-Cq)-alkylene-Het or
3)5) -+(Cp-Cy)-alkylene-(Ca-Cg)-cycloalkyl,
4) -(Cp-Cy)-alkylene-C(O)-O-R11, where R11 is as defined above,
5) -(Co-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,
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16) -802-0F3, 17) -NQO2, é%) -CN, 19) -CH or-

1020) hal ogen, or R5 and 't R6 and R7, R7 and R8 or
'R8 and R9, together with the ring atonms to which they
are bonded, forma four- to eight-nenbered

het er ocyclges\)\lnlqt; @ggﬁm@@@[wth the phenyl ring to
whi ch the heterocycle is fused, forns a bicyclic

system WhBH tHEOBHpaltgleniCarOha}prils
unsubstituted or nono-, di- 15or trisubstituted

i ndependen® )5y of(C@ﬁ©4}aEktﬂyie®|e gt or( C1- C4) - al kyl ,
-(C6-C14)- aryl, -(C3-C6)-cycloalkyl:, hal ogen, -NH2,
-OH or methéty. '@uﬁ@ébﬁ#ﬁﬁ@ﬁ@ (G-Eecvopalivh | as

clainmed in cl |m1

R4 aréCpdesrd! 5‘@n8r0@$5rff@?%%%d~hﬁ@e§i%@m *T“Rg o fentical

nsubdtiveiesa 20r memez oeay Ao ecaE A éyméosabove
hndep@@g@,{\lwkprten@qe Famqt@(@) RY3 - Wh8reQR) 2 cirel RS kyd identical
al ogen, hoxy, (C6 Cl4)-aryl, or Het,

wher esradifférang asel mdémhcfemtblmd‘ tmeregmnmercamsasdemmcbé bove
napht hyl , 25anthryl and fluorenyl and in

E%[/iﬂenyl
i crr(‘gﬁﬁ3)rf§~"-lfﬁ§w§t ituted or mono-, di- or
trisu 5 where Het is sel ected fromthe
gdr ouplaﬁ)q:ﬁ%%%%ﬁﬁngk%rl di nyl, azepinyl, azetidinyl,
| ri benzi m dazol yl , benzof ur anyl ,
nzognd]%lpur%nyl benzot hi ophenyl , benzoxazol yl,
Nz Qtdyh 2 % benzot ri azol yl, 30benzi soxazol yi,
nzi sot | azol yl, carbazolyl, 4aH— car bazol yl ,
rboJN / qui nazol | nyl , qui nol i nyl ,
4H- qui n i Zi nyl, quinoxal i nyl-, quinuclidinyl,
1¢hr ongoyl , chronenyl, cinnolinyl,
decah¥9roquinolinyl, di benzof uranyl, 74
14)  -OH,
15) =0,
16)  a hydrogen atom or
17)  halogen,
R10 and R15 are identical or different and independentiy of one another are

) a hydrogen atom,
2)  HCq-Cy)-alkyl,
) -0-(Cq-Cg)-alkyl
4) ~(Cq-Ca)-fluoroalkyl,
5)  -O-(C1-Ca)-flucroalkyl,
B) ~(Cg-Cy)-alkylene-N(R16) (R17), in which R16 and R17 independently
of one another are a hydrogen atom or -(C1-Cg)-alkyl,
7) -(Cg-C4q)-alkylene-(Cg-C14)-aryl,
8) -(Cg-Cy)-alkylene-(C3-Cg)-cycloalkyl,
9) -(Cg-C4)-alkylene-Het,
10) -OH,
11y =0,
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di benzot hi ophenyl
di hydr of uran[ 2, 3- 131t et r ahigir of ur anyl ,
di hydr of uranyl, dioxolyl, dioxanyl, 2H,
6H 1, 5, 2-di t hi azi nyl, furanyl, furazanyl,
'daﬁgbédinyl, i m dazol i nyl, imdazolyl,
z6lyl, indolinyl, indolizinyl, indolyl,

|, isobenzofuranyl, isochronmanyl,
51°'soi ndazol yl, isoindolinyl, isoindolyl,
1%bquhﬁo@ényl i sot hi azolidinyl, 2- isothiazolinyl,
| Sot hi ol yl, isoxazolidinyl,

iso' (ﬁﬂﬁ?4fﬂ§yé ®ol i nyl, napht hyri dinyl ,

[ 1, 2, 3- oxadi azol yl ,
ﬁfb 4- ox%&é Eﬁué%%&y& oxadlazolyl
§53Ré R’?aﬁ'&i% Ko, ar@ ﬂfda‘?bﬁ)ﬂlﬁer@ Mdependently of one
oxot hi ol anyl ", pyr|n1 I nyl, enant hri di nyl,
phenammﬁheranyl 10phenazinyl phenoth|a2|nyl,
henox thiin henoxazi nyl, phthal azi nyl,
i perd H ¥’pz?‘t[f?g?'ldinyl pteridinyl, purinyl,
Byr an.)(d;o (E"X)té‘!{"(yl%‘hle C&chg%‘éwld\wﬁé}e arF_W Fsa\ir%db%}’{uted or mono-,

pyrazol yl', "pyridazin ryi’dooxazol yi ,

pyri dgit gt ﬁmbmute@%fdeﬁb@hh eaEPby bne BB HY -PDhaIW)alkyl,
pyridyl, pyrimdinyl, pyrrolidinyl, pyrrolinyl,
2H py—(@gl@{ 4 )Py, rH)datyL(Cgt @BD-aWdakkwmmge,n NH2, -OH or
15t et r ahydr oi soqui nol i nyl, tetrahydroquinolinyl,
tetrah?ﬂKUWyrldlnyl 6H 1,2, 5- thi adi azi nyl,

h TG C?%ré"@'%eﬁaﬁgﬁ%%? jprolyl. 12,5
i erfeht Dy EReAag Whke HatidERbsttdBhdithono-, di- or

' th' enaBYy étﬁbi@ﬂ' indERLEMHRY e hnothBr BPOAY -ephenyi, -(Cg-
1,2, 3- ? QB&

|onnrp ol i nyl, 0 triazinyl,

1 2, X4k ppast Wet, 4Ch- @ﬁ‘)&:y@!éélhﬂ @4@%@4%@ a@@)yﬂ.(m@)(m?),

xant henyl and in whic i s unsubstituted or

addi tiih eviach R1oaed R1diarears defirsadsibavaytetbden, RUbly, -OH or
2)-0-(Cl-Co6)-al kyl, where al kyl is unsubstituted or
nono-methoxypr trisubstituted

éndep ently of one another by -(C6-Cl4)-aryl,

) 5 25cycl oal kyl , Het, hal ogen, -NH2, -OH or

fﬂE : h%é&;me% Ry ShePou! M RS Ry
g%g; 395%&%6 i?i?:l%? %nt@'@g%mothef by hialogen, N|—|2i, {OHor

g, above, 3)4)-(C0-C4)-al kyl ene- Het, V\,here
Het |s as &efl ned above, or

73) 5) —C0C ¢4) g )adlkyl, emeré @Ik—yd:&) wresudstittky lor matto-, di- or
trisubstituted independently of one another by -(Cg-Cq 4}-aryl, -(C3-Cg)-
cycloalkyl, Het, halogen, -NH9, -OH or methoxy,

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

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

10)  ~(Cg-Cy4)-alkylene-N(R12)-R13, where R12 and R13 are identical or

different and independently of one another are as defined above,
11)  «(Cp-Cq)-alkyiene-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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4) -(CO-C4)-al kyl ene-C(0)-0-R11, where Rl11 is as
defined above, 5) -(CO0-C4)7al kyl ene- N(R12) - R13, where
R12 and R13 are identical or different and

i ndependently of one another are 5)1)a hydrogen atom

2 | |
2?94) ) ( %1%%)3@ gﬁ? %}SCE{%} 3 vsfheﬁ"é’mﬁg?eé%dr R13.are identical
def i ngeldmaeme, arﬁj) I%eb@d&ﬁy@ﬂ doyd Qﬁ‘&h@?bre M@@éﬁné’@bbove '

is as defined above, or

18)5) 6)(CreD3 Elyorsialiphene- ( C3- 06) - cycl oal kyl |

400 4) - al kyl ene- C¥ L N(R12) - R13, where R12 and R13
e |t@1€@ffc%3) Brorgeidver ent and |ndependently of one

t!g as defi ned above,
kyl ene- N(R12) - C(0) - R13, where R12 and

%}? Qd({g tical or ‘different and
depen " of one another are as defined above,
11-',38) %@21@) fI uoroal kyl, 9) -0-(Cl-C3)-fluoroal kyl,
10) - SCH3, 11) -S02-CF3, 12) -NO2, 2013)-CN, 14)

t8H, I, =0,

19) -OHor

20) halogen, or

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 heterocycie which,
together with the phenyl ring to which the heterocycle is fused, forms a
bicyclic system, where the heterocyclic moiety is Qnsubstituted or mono-, di-

or trisubstituted independently of one another by -(C4-Cg)-atky!, (Cg-C14)-
aryl, {(C3-CgJ-cycloalkyl, halogen, -NH2, -OH or methoxy.

A compound of the formulfa | as clairﬁed in ciaim 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)-cycloalkyl,
halogen, -NH», -OH, methoxy, -(Cg-C14)-aryl, or Het,
where aryl is selected from the group consisting of phenyl, nabhthy!,
anthryl and fiuorenyl 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, quinolinyf, 4H-quinolizinyl, quinoxaiinyl, quinuclidinyl,

chromanyl, chromenyi, cinnolinyl, decahydroquinolinyl, dibenzofuranyl,
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16) a hydrogen atomor 17) hal ogen, 25R10 and R15 are
identical or different ands4 ndependently of one

anot her are 1) a hydrogen atom 2) -(Cl-C4)-al kyl, 3)
-0-(01-c4)-alkyl, 4) -(C1-C3)-fluoroal kyl,

305 Cl- f |

) o) T TR a2 Blebotentng ra7
i ndep@iﬁ@}@fﬁfuaangf d@&@fﬁn@bhghy!am gHhy grogiiagingmigranyl,
-(C1-C6)-al kyl, 7) -(00-CA4)-al kyI ene- (C6- Cl4)-aryl,
vvher efuaazany, srr@@ammnyédwmyls)mldazolyl TH-indazolyl,

[, K 0
L0 GO MRl AR SO mergargappygeivoman
abov eisoihzePHisdiddord, id@ihdoNQsodinolirgl isothiazolidinyl, 2-

1014) hal ogen, 15) -302- fCl 04) -al kyl or 16
- 302- l@@ﬂﬂ@@)f!ﬂflh, !ﬁﬂ*%‘é?ﬂv 'SCR@ZO% isgazatiginghd-Roxagelinyl,

'aggtn:]lln%%hd?i'hyfj LEBRIEALIRN b BASRE RGN NG 1918 0xadiazoly,
1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-cxadiazelyl, cxazolidiny,
oxazolyl, oxothiolanyl, pyrimidinyl, phenanthridinyl, phenanthroliny,

- phenazinyl, phenothiazinyl, phenoxathiinyl, phenoxazinyl, phthalazinyl,
piperazinyl, piperidinyl, pteridinyl, purinyl, pyranyl, pyrazinyl,
pyroazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl, pryidooxazolyl,
pyridoimidazolyl, pyridothiazolyl, pyridothiophenyl, pyridyl, pyrimidinyi,
pyrrolidinyl, pyrrolinyl, 2H-pyrrolyl, pyrrolyl, tetrahydrofuranyl,
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, thiazolidinyl, thiazolinyl,
thiazolyt, thienyl, thienoimidazolyl, thienooxazolyl, thienopyrrolyl,
thienopyridinyl, thienothiazolyl, thiendthiopheny[, 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 additionaily mono-, di- or
trisubstitufed by R15,

2) | -0-(C4-Cglalkyl, 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, where Het and aryl are

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

&

,_3)1) a hydrogen atom,
3)2)  ~(Cq-Cglalkyl,
3)3)  -(Cp-Ca)alkylene-(Cg-C14)-aryl, where aryl is as defined

above,
3)4) -(Cp-Cy4)-alkylene-Het, where Het is as defined above, or

3)5) -(Cp-C4)-alkylene-(Ca-Cg)-cycloalkyl,
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151)a hydr ogen at om

2) - (C0- C4) - al kyl ene- (C6-Cl14%-aryl, where aryl is
unsubstituted or nmono-, di- or trisubstituted

i ndependent|y of one anot her by -(Cl-4)-al kyl,

4 C6- Q%Saf-ﬁlkyiér%tqeﬁ -C3R48) weed Rah k¥las d?a’ﬁn@@%bove
-NH2, - or nmet hoxy, where aryl

ahd HCaCe)-akylafd-NE-]12RY8, where R12 and R13 are identical or
203) - (C0-A4) - al kyl ene- (C3-06) -cycl oal kyl , 4)

- ( C0- diffprettlaridendependeniberfeordetndtbennstbst i t ut ed or
nono- , d@-)or trhl gubstuut ed i ndependently of one

anot her )} (Cﬁ E? -(06C4) -aryl, Het,

- (C3- CB)z)pyCl oqblﬁyd: affP) - 0- R16, - 0(0) - N(R16) (R17),

in which R16 and 9 aré as defined above, hal ogen,
-NH2, - Gy3pr 25@qt®g}cﬂuomhﬁ{w aryl and Het are as

defi ned above, 5) -SF6, 6) -(Cl-C6)-al kyl, where

al kyl i éi)éhsubféﬂot@xr)sdikgiennﬂmg—mQ)—ar)d,rwhere aryl is as defined
trisubstituted |ndependently of one anot her by

hal ogen, -NH2,2ab Q}Qor nmet hoxy 307) 0- (C| C8) - al kyl,

i subeteli ea(RaeREreRNEy 8 RIS Hesthas yreq sbove. or
o, G e 9 a&mﬁlgﬁé%?ﬁy%fcgc'EE&ngZ' ag
Egif | n.eg %)Vﬁlky@ne -C@)- ﬁ@ﬂ?} kel Rh2Rldd RWBEIE identical

1is efi hed above,

- (00- é?ldrff@}elm Iaaaan@‘é;@én@ermlef mémtﬁéﬂatéagﬁeﬂﬁéd ABEve,

above, - -al kyl ene- %1 where R12
Aand Ri@OaCP.e) alhéi@necMR )@i@faﬂénw QFﬂJIR"ﬁC@'ﬁbﬁdérﬂrBydeﬂtlcal

of one gn%oth gr as defi ned above
eren independently of one another are as defined above,

8) -(C1-Cg)-fluoroalkyl,
) -0-(C1-Ca}-fluoroaliyt,
10)  -SO2-CHj,

11}  -S09-CF3,

12)  -NOpo,
13) -CN,
14} -OH,
15y =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)-alkyi,

3) -0-(C4-Cy)-alkyl,

4} -(Cq-Ca)-fluoroalkyl,

5) = -O-(Cq-Cxa)-flucroatkyl,
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11). - (C0-C4)-al kyl ene-C(0)-N(R12) - R13, where R12 and
R13 are identical or different and i ndependently of
one anot her are as defined above, 12)

-(Cg-C4) -al kyl ene-N(R12) - C(0) - R13, where R12 and R13

B 0L el B AR PRI RS 8oy
(5 B prenhly bayblas sl i gLy o

gg gg)(gcgg#g)%lﬁyleﬂé-(@%—?ﬂg%ﬁﬁyl, WRe@NgyRE adtdefedl Hows,

t ogéet her he' ring atons 20to which
ey acg-dppgedient 8gl-eytioalkel, el ght - menber ed
h}eterfgc§cl‘g)nwhlsjch,C{chﬂ’ltgje%e?J with the phenyl ring to
Mhi ch-(CheC hetityiengdiet, whete st is fodetned bboys| i C
system sel ected fromthe group consisting of
Ubnzi+@tdazol e, benzi sot hi azol e, benzi soxazol e,
ﬁﬁnzoj_ , 3] di oxol e, benzofuranyl, benzot hiazol e,

nzi soxazol e, benzot hi of uran, benzot hi ophene,
benzgi-l, 3] oxat hi ol e, benzoxazol e, benzothiazole, .
benzotri‘azol yl, qui nazoline, quinazol one, quinoline,
¥y quioNl i zi ne, qui noxal i ne, chroman, chromnene,
ci.nnoline, 2,3-di hydrobenzo[ 1, 4] di oxi n,
W3- did9@RBbenzof uranyl, 1, 3-di hydr oi sobenzof ur an,

1%5)4- d‘iwﬁ‘gi;?@baq%%l' 4] oxazi ne,

2,/3-dih ooxazol e, 2, 3-di hydrobenzot hi azol e,

1:?83- d@@%}@ enaddrbiikgphene, 2, 3- di hydr o-

benzo[] t hi ophene, i ndazol e, indole, indoline,
R5oReRDfRBahd RS eawiduiticator Hffeedritemanndesendetagadfeone
i soi ndol e, i soindoline,
7- oxa@IyRN B4, 2. 0] oct a- 1, 3, 5- triene, phthal azine,

1%, 3,4, ﬁ?dr@béﬁ@f&lﬁnﬂ)' 1H benzo[ b] azepine, 6,7,8,9- 78

2) -(Cg-C4)-alkylene-(Cg-Cq4)-aryl, where aryl is unsubstituted or mono-,
di- or trisubstituted independently of one another by -(C4-Cy4)-alkyl,
-(Cg-C14)-aryl, Het, -(C3-Cg)-cycioalkyl, halogen, -NHo, -OH or
methoxy, where aryl and Het are as defined above,

3) -(Cg-C4)-alkylene-(C3-Cg)-cycloalkyl,

4) -(Cp-Cy4)-alkylene-Het, where Het is unsubstituted or mono-, di- or
trisubstituted independently of one another by -(C1-Cy}-altkyl, -(Cg-
C14)-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,

5) -SFs, | '

6) -(C4-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-Cq4)-aryl, -(C3-Cg)-
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f et r ahydr o- 5- oxa- 9- azabenzocycl ohept ene,

3,4,5, 6-tetrahydro-2Hbenzd{h] [ 1, 4] oxazozi ne,

t et rahydroqui nol i ne, 1,2, 3, 4-tetrahydroqui noxal i ne or

t et rahydr oi soqui nol i ne, where the heterocyclic noiety

'S unos-,LgRg kg U 0 di. | Sl

i ndepender?t()f[’yﬁg h%ﬂ]Oed aﬁoftqwgr’ %{/—Pér(ﬁ&%h%% "QPE’;% 5'% and Het are
5- (G4 iefiad abo3- C6) - cycl oal kyl, hal ogen, -NH2,

-OH or _met hoxy. 3. A conpound of the fornula | as

&) ai mdG0roa ralkiiensC@ R 11uinbeee RIT iReS dRnad @bRYSar o
identical or different and independently of on

Bnot e 0 6 allMIPBS iy ANdgan htwnereay 11 (s egfnad Rypve,

-0- LG - -al kyl - :
&%)co-”&{292%4)%}%@%8?@(5’)1%«%32)W¢a@, Rithand RReag depysal or
are i [ | fferant ' t L Ve of
anot KPP Bt e ARUERFISH ddhrla S56e.

+14)CL- @Bh=C s aik plahkyC(OBN(R12)-R13, where R12 and R13 are identical
-(C0-A4)-al kylene-C(0)-0-(CG -C4)-al kyl or 7) =0, 8)
hal ogemgiff2@Rt @ndsndgpertdetiygd mnet anmth@) are as defined above,

ié)%:-@%ﬁcﬁi@kgﬁg?g(@@)@@cmg* whpreR13and R13 are identical
- (C0- CA).al kyl h I R

and. 15 PRy aRp R ity ong gt Haepralind goove
'[3? on.&c@ Wgbakye 1) a hydrogen atom 2)

-(C1- C3) - fT'uor oal kyl,

14)  -O-(C1-Ca)-fluoroalkyl,

15) -S09-CH3,

16) -S0-CF3,

17)  -NOo,
18) -CN,
19) -OHor

20)  halogen, or _
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 is fused, forms a
bicyclic system selected from the group consisting of benzimidazole,
benzisothiazole, benzisoxazole, benzo[‘l,S]diooné, benzofuranyl,
benzothiazole, benzisoxazole, benzothiofuran, benzothiophene,
benzo[1,3]oxathiole, benzoxazole, benzothiazole, benzotriazolyl, quinazoline,
quinazolone, quinoline, 4H-quinolizine, quinoxaling, 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-dihydrocbenzolc]thiophene, 2,3-dihydro-
benzo[blthiophene, indazole, indole, indoline, isobenzofuran, isoquinoline,
isochroman, isoindazoele, isoindole, iscindoline, 7-oxabicyclo[4.2.Clocta-1,3,5-

triene, phthalazine, 2,3,4,5-tetrahydro-1H-benzolblazepine, 6,7,8,9-
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3) .hal ogen, 4) -0-(Cl-C4)-al kyl, 305)-0CH, 6)
-(Cl-C4)-al kyl, 7) -SF5, 79 8)

-(C0-C4) - al'kyl ene-NH C(0) - (C1- C3) -fl uoroal kyl, 9)
(CO C4) - al kyl ene- N(R12) - R13, where R12 and R13 are

LR, 9@%5%@%%@%%@?% RStk

Belr@;)o [oPPAfeazaling! &ftﬁat?ﬂtoqmghﬁe,l‘!@z,sl aﬁte‘i@t}-@@t&mmm@ or
t he group consisting o hol i n or pyrrolidin
@@hysraispaipRelinaundgre therbs roaycfkﬁ. r8oigtt iStunselstituted or

GRS B B ORI o TS £ B,
Do Rae R G YRl BB Rl "R O o ©

whi ch, together with the phenyl ring to which the

-heterocycl e is fused, fornms a bicyclic system

&@pem%wdfcvfdheffwémgaé@ﬁ WaimRedin eigingg 1 or 2, where

F%t Rg E%S#nqu Zagé#Z jﬂt% Qgggf%r%@%% &dé&&'ﬁo"é&?iy of one another

2,3, 4a@tet rahydr o- 1H benzo[ b] azepi ne,
tetrahydroqui nol i ne, 15tetrahydroi soqui noline,
W), 2, 33 BYERIGERRIAMoqui noxal i ne or

Rydr o- 5- oxa- 9-azabenzocycl ohept ene,
%her eJ(?ﬂe %@eybcycl ic noiety is unsubstituted or
no-_ n%cgl@ tut ed by -(Cl-C4)-al kyl or hal ogen.
. A conpoun heforrrulal as clainmed in one or

4}?2;@@9@%‘? DYl Ay Gr CRyphEny 10 o (oo m horm e
zo[ 1, &r-diffenent dnd-i2depgndeinbignadrome another are a hydrogen atom or
«(C1-Ca)-alkyl, '
5) -(C4-Ca)-fluoroatkyl,
8) -(Co-Cyg)-alkylene-C(O)-0-(C4-Cy4)-alkyl or
7y =0,
8) halogen,
R10is 1) a hydrogen atom,
2)  ~(C1-Cyq)alkyl,
3) -(Cp-C4)-alkylene-(C3-Cg)-cycloalkyl or
4) -(Cp-C4q)-alkylenephenyt,
R5, R6, R7, R8 and R9 are identical or different and mdependently of one

another are
1) a hydrogen atom
2) -(C1-C3z)-fluoroalkyl,

3) halogen,
4} —0-(C1-Cyg)-atkyl,
5) -OH,

8)  -(C4-Cy)-alkyl,
7) -Sks,
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2-(3-imnoi mdazo[ 1, 5-a] pyr| di n-2-y1)-1-(3-pentafl uor
osul fanyl phenypet hanone, 2*

- -cycl opropyl-3-innoin dazo[ 1, 5-a] pyri di n- 2 yl1l)-1-(3,

5-di-tert-butyl-4- 25hydroxyphenyl) et hanone,
8} (3, HOf-Ch patkylmicyNHACIY RO dptdalRyl( 3- i m no- 1- ph

enyl i m dazo[ 1, 5- a] pyri di n2- ypet hanone,

93 (3, 3Cq- Cakatkyl;&neyn\l R12)-R13, where R12 and R13 are identical or
4- hydr oxyphenyl) - 2- (3-i mi no- 8- net hyl i m dazo[ 1, 5- a] pyr

i di n2dijiseemamshiadesenderslyssidine anethpuags a hydrogen atom or

4- hydr,exyphe (3-imno-8-nethylimdazo[ 1, 5-a] pyr
i di n- (g;)% gﬂf%%&oﬁ as the hydrobrom de salt,

POk o3 hrcaf i Retiel where Hetis selected from the aroup cpnsisting
5~ al vobiiRyY EbNARA anfls lm%@b@htgte'd&*&oﬁ&df ¥ 4

hydr oxyphenyl) - 2-(3-imno-7-trifluoromethylimdazo[ 1,

5- a] pprbglithtez ipdppenderdlyeotama arothgdbpb adigllt=0 or
nmet hyl 242-(3,5-di-tert-butyl 4

hydroN‘;ﬁhé?fyl) 2- oxoet hyl]-3-im no- 2, 3-

gh??ﬂgﬁé ZO[F%Y Ii?]epn)érﬁg Iorr] EQSGEH’(I:(? h%oxgge%er wéﬁhe ¥|ng atoms
t@%ﬁ'ﬁi@?ﬁfhegy HFH RO -FArry 'a%ﬁﬂytb)e'ightorﬁ%ﬁmﬁféb h%’terocYcie which,

i mno-2 hydr oi m dazo[ 1, 5-a] pyri di ne- 6- car boxyl at e
tpgeMQVIt?eﬂE—ﬂdIﬁrM ring to which the heterocycle is fused, forms a

SR AN NI iy g sl

h@?@ofén”@ér@iﬁ{h 'S}dlﬁbePBQﬂM%d?ﬁ QBI thehZP1 loxazine,
10rret

i mdazo 5-a] pyri di n- 2- yCet hanone,
&%%M@hﬁ@iwdjpéi i-henso ealﬂm@detsshycﬁr@ﬁquﬂﬁeayl) 2- (3-

tﬁ{%ﬁgﬂr{glé uH'[Lﬂ]rS’:;re 189 Qxl e?raﬂygr ?r%ohxaariligg%r 6,7,8,9-tetrahydro-5-
dkangia&ﬁbeﬁzécyéﬂldlfm@n@ Hvisreaakb heAd@eagiomdiattls nxegtituted

yl)-
or ré@rn@xcyr dspipstigter By dChyde beliybazbaivgsna)l pyri di ne- 6-
carboxylic acid 15net hyl am de,
242- (3-tert-butyl - 4- met hoxy- 5- nor phol i n- 4-yl phenyl) -2

A ees&g)bg}@}og?ﬂ&ﬂér%ﬂﬁ as almed in one or more of claims 1 to 3 which

ol m dazo 5-a] pyridine-6-carboxylic
:aﬁ‘n@lcmmpby:hdm de, 2,2, 2-

o 5 Pt 4t TN S ID P AR AR e e
@ﬁaméwegage: :rlcf ?ag?ofglt Lyl sgén§/§) brzozrg i m noi m dazo[

2 Bimiappyidadoii- 2-aypetdimeyie 1 48-pdreatinorbbulbamdpetmyd)ethanone,
Zqﬁi-gycsfg[:l);o’pyl-?;-iminoimidazoﬁ .S-alpyridin-2-y1)-1-(3,5-di-tert-butyl-4-
hydroxyphenyl)ethanone,
1-(3,5-di-tert-butyl-4-hydroxyphenyl)-2-(3-imino-1-phenylimidazoi1,5-a]pyridin-
2-yhethanone, |
1-(3,5-di-tert-butyl-4-hydroxyphenyl}-2-(3-imino-8-methylimidazo[1,5-a]pyridin-
2-yhethanone, ' | -
1-(3,5-di-tert-butyl-4-hydroxyphenyl}-2-(3-imino-8-methylimidazo[1,5-a]pyridin-
2-yl)ethanone as the hydrobromide salf,

1-(3,5-di-tert-butyl-4- hydroxyphenyl)-Z {(3-imino- 7—trlﬂucromethyhm[dazo['l 5-

alpyridin-2-yl)ethanone,
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2-(3-i'mnoi mdazo[1

, 5-a] pyri di n- 2-y1) - 1- (4- n&thoxy- 3- nor phol i n- 4-y1-5-
trifluoromet hyl phenypet hanone as the trifl uoroacetic
acid salt,

6-(3|tsnﬁixtm33utm4uhya@wbaeﬁymnydsamm@ﬁmantcaﬁémr iosddAo[1,5-
an en
@E’éﬁgﬁrwwqﬂ‘@“@n&%ﬁ&yﬁ@mﬂ”@ﬁﬁ@PE 5-a] pyridin-5-on

r% @i?h[% @réff:l f.’et‘?{ ?9@?3' RS kghrh)2-oxoethyl]-3-imino-2,3-

dahwmawcfazap‘ramjbyrﬁdnﬂe-ﬂ—mmmez oxoet hy1] - 6- et hoxy
oll—Hmdazo%lSal )gld, ‘ﬁ
@@fmﬂé &2r ﬁftﬁdo@t&ab%fn@hQKYé @grihdlin-4-ylphenyl)-2- xS ylI-3-

;Wéolzzfi q:ﬁq}?etfﬁi,xs;'g@f' {BMeYe 2Rk n- 4-yl phenyl

1
14(@%1;;( %imdi-mm@iynsmum] ib4ayipheny)-Bg36miaribodgtafd, 5-
%ci d,nme hpsl %m de as the trifluoroacetic acid salt or
Eyggzﬂ- -yhethanone,
2@1&%&@1&%%&%%%@%% VBRERA)-DO34mihgigeny O- 2-

.oxoet hy1] .
IBBH‘BHIHUS@ZQJ @@]pwdim?waﬁm[ones a] pyri di ne- 7- car boxy

BB ETRbe PEa PRt ez (D nRlsuida=g! 5-
Abyheast- y@é{ﬁan@ggpound of the for mula |l as claimed in
one or nbre of clains 1 to 4 together W t

%M&ﬁ@&@ut%&rm@ﬂ%@nfyd&w% 9@?@[110@%@1'336 -yhy-2-oxoethyl}-
7- %grfd;@ ﬁp%%héﬁg‘l ¥ 5ia rﬂa\ég[@g%g&ﬁrhcﬁﬁg-%{cﬁpb%(%l% acid

m@ﬂmmmjeof t he fornula | as clainmed in one or nore

of claims 1 to for the production of a nedic 1‘32?

% &2—(3 r@rt Bw%ﬁym@m@cy ERAalY-4pyiRleny!) 8@@#&1 6}% Ryo-3-
ﬁ{w bl 5 9@8?&@59}@ %ea@Ha.n\% %Brtgcgl&/ﬂ%bf@/mpyiamde 2,22

nbose yper coagu [Tty or brot1 ¢
tofhamgeN- {SJ[B%IEhm:mmiaaza{ﬂ Ai- HMriU'm-Ehﬁa)latre@] -heotafluoro-

C r' es ocardi al |nfar angi na .pectoris and
%{? pr?“ SEHagUR 85 dor érh 03 %frr@ 2dt r oke,

ef | I V, _
PR RRIRD A Aol Sl O fh ppnBR AR 2O, Frh G AERASH S
ajpwsaid- 23y|)a:thradoae sarthittifiuwerascett@edidasdiscul ar event s

%ﬁ%ﬂa@%&éﬁ%&ﬁﬁgggwrfréer% M eame M o eRCli e
‘Ehﬁiﬁ’ !‘%ﬂﬁé}h{ggﬂ ?% ﬁgﬁé%s% rtﬁﬂuc?r@ﬁceﬁlf aélﬁ%a'[teduc“ on

he T osis after surgical
8- atrmxxye:%wtmmns'z-ﬁ}éhmwhanmneé aad’taﬁuprqsmzdfanylphenyl} -2-

er at or interventi ead to,contact o
SREBILEa i ror BHErFEA? PG hen RE 4 fEiagorc
Lsgﬁt s and patients having indwelling catheters or
I ssemi nated intravascul ar coagul ati on, sepsis and
DIRE- tembuafvésmelrmxymmhw&—ydpham:é) devoeiaij-edibyxy-3-
infl her osc di_abet es .t he : :
RO YT bHECaR eI TS eT Fo 8 (Tai U FeRgdiic acid
|d tunor netastasis, inflammtory and degenerative
joint disorders such as rheunatoid arthritis and

Zaf2-ti-teri-butyiidsoethry-Simameolieregpheny)-Byetosihn Wi étetagxy-3-
fib t h f |
R AR ra Pt AR BBl b Seld M ike as e

" HFBSPoLEALEeS ¥oidi v §ss syndronme or fibrin deposits of

the eye after eye operations or prevention and/or
treatnent of scar formation.
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8. A process for the preparation of the-coﬁ'pound of

the formula | as clained i& one or nore of clains 1

to 4, which conprises 82 a)reacting a conmpound of

the formula Il R5R6 ROR8 where the radicals R5, R6,

&Ryl R ppdeRBuan - ﬁ@tmﬁa‘wm%ﬂphoﬁ@mwbﬁemyl?gd;x\éeltr@r] 3-imino-

chloride, bromde, nesylate or tosylate,

Zoribond2a3-diwergiaridancat bt alpRisiAe- amxmmgsmet he

.Of e and of a solvent to give a
tggﬁ%rg%ﬁgt’g@c@h%ﬁorwl al, or b)reacting a conpound
of the fornmula VI 10where the radicals RL to RlO

are as defined in formula I, with a conpound Z-
Avadicampst wWBishI careprisesb AITEECIus ameuiral ¢ Hﬁ%st &Nea

é&ﬁ;ﬁodrﬂi 8“ \ﬁ% %rﬁal%%gd%eé 3’?8%8: E‘ﬁe“cﬁ'groé&f%mlscl) to 4 togethe.r

|so atrng the corpoun

watrea phadmaceoiidilipguitabler acd physiplogfically tblerdsle vehmien additive
rel easi ntgwlt from hysj ol ogl cally intolerable
1

aI‘S%%FI tgeppct °'“’Qﬁ%d’@ 6t SXHE'SHesence of acidic or

basi c groups, converting it to

The use of the compound of the formula | as claimed in one or more of claims
1 to 4 for the production of a medicament for the prophylaxis, 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
véscular disorders, deep vein thrombosis, pulmonary embolism, embolic or
thrombotic 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 forelign
surfaces such as in dialysis patients and patients having indweliing 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 putmonary
disease, adult respiratory distress syndrome or fibrin deposits of the eye after

eye operations or prevention and/or treatmient of scar formation.

A process for the preparation of the compound of the formula | as claimed in

one or more of ¢iaims 1 to 4, which comprises
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physiologically tolerable salts, or d) separating a
conpound of the formula | 8 epared according to
process a) or b), or a suitable precursor of the
formula I, which on account of its chem cal structure
CCUT Baicing B SIRId 6f P& fdirakel eomeric forms, by
salt 90fornmation with enantionerically pure aC|ds or
: idhy on chiral stationary phases or
\ means of chlral enantionerically
hr&@ aC|ds, separation of the
obtalned and cl eavage of the
chi ral éQX|I| groups into t he pure enantiomers or
dlastereonaag 9. H® process for the preparation of
the conmpound of the formula VII as clainmed 5in claim
\ﬂwem{aeeriadicalsdaﬁpﬁﬁnBTQRStamj Réraralas définedra forrMilalDand Y is

Blorir e, eI oSy G R APEPAES b orig i 1

mesyl ate orrtosylate, is reacted with a conmpound of
the formulall X (HR)2 R5R6 10ROR8 i n. the presence of
a bas@2 ol vent to give a conpound of the
formul a 1510. The ‘pyocess fio the preparation of the
con‘polgg t roula 1l as cl ai ned

di ast er edffer

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 Vil
R1
R2
= lN ’ O r{%g
N R
R3 - I ~ ‘
R4 R10 = (Vi)
: R5 R7

R6

where the radicals R1 to R10 are as defined in formula [, with a conﬁpound zZ-
CN, where Z is tosylate or bromide, in the presence of a base to give a
compound of the formula |, or

C) 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
physiologically tolerable salts, or |

d) separating a compound of the formula | prepared according to process
a) or b), or a suitable precursor of the formula [, which on account of its
chemical structure occurs in enantiomeric or diastefeomeric 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
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in claim8, where Y is Br and one of the radicals R5,.
R6, R7, R8 or RO is pent af@qjorosulfanyl, wherein a)a
conmpound of the fornula Xa ROR8 20where one of the
radicals R5, R6, R7, -R8 or R9 is pentafl uorosulfanyl
@rtdiriclle ant lndraviaadi afdhe cRial 86xilidy gr&if8paimdo B puee as
definped in fornula |, is converted wth a brom nating
FRAYOMEs OTARSIBHRIO S of the formula |1, or b)a
conmpound of the fornmula Xla 84 R5R6 where one of
the radicals R5, R6, R7, R8 or RI is ‘
e pafdese forstnef mepbrativn aftibe aohepourddifdhe $ofRBylaRE| as claimed
R7, .R8_and R9 are as defined,jn formyla |, Wis

B P ea e Bl CRSf GEdRBnYE iloget her i th e
group 5-0-Cr9-, fornms a 1,3-dioxo ring of ring size

5, 6 or 7, s treated with a brom nati ng reagent and
subseﬁa nverted in the presence of an acid to

t he compqgund the for m;\lﬂl”- 11. The process for

t he ﬁ%g JA o‘-’thecn‘pgund of the fornmula Xa as
cl ai 10in clajm 10, where R6 is :

pent af | uor cryl f awyd and R8 is di met hyl am ne and the
radicals R5, R7 and RO are as defined in fornula I,
wihenedhe rajlizatsoRpoBR2d R Rdnend Brifdra a4 dafined in formula l and Y

is chloride, bromide, mesylate or tosylate, is reacted with a compound of the

formula IX
(HA)

R5 - R6

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

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, RBor RS is
pentafluorosulfanyl, wherein
a) a compound of the formula Xa

RS R6

-~

2 R7  (Xa)
3 —

R9 R8
where one of the radicals RS, RB, R7, R8 or R8 is pentafluorosuifanyl and the
other radicals R5, R6, R7, R8 and R2 are as defined in formula |, is converied
with a brominating reagent to the compound of the formuia Il, er

b) a compound of the formula Xla
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FF'lI -S7F (X Va) is first nitrated
and subsequently reduced ﬁﬂth hydrogen to give- the
am ne of 15the fornula Mta, NH2 b)the compound of
the formula Xilla obtained is dinethylated on the

ni trogen andrghe cgrpoxylic acid is converted with
thionyl chlorie t$6 the acid chloride and

subsequent\y rd wi t h 0, N-di net hyl hydr oxyl am ne
o ? D

37 the formula Xlla, and 85 F F

W  R9 R8
where one of the radicals R5, R6, R7, R8 or RS is pentafluorosulfanyl and the
other radicals R5, R6, R7, R8 and R9 are as defined in formula |, Wis
ethylene, propylene or butylene or, together with the group
~0O-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 presénce of an acid to

the compound of the formula .

The process for the preparation of the compoun'd of the formula Xa as claimed
in claim 10, where R8 is pentafluorosulfanyt and R8 is dlmeth ne and the

radicals R5, R7 and RS9 are as defined in formula |, wherein

a) . acompound of the formula XlVa
F
FE\I c
N\
{XIVa)
4 —_
0

is first nitrated and subsequently reduced with hydrogen to give the amine of

the formula Xllla,

HO
4 Q (Xlila)

A

b} the comp'ound of the formula Xllla obtained 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



(XIla) N/ c)the conpound of the fornula Xl Ila
obtai ned is converted w t83ret hyl magnesi um brom de to
t he conpound of the fornula Xa.

F\ IF
/O— F‘S;‘“F
—N F
-
e \
N.__...
/

c) the compound of the formula Xlia obtained is converted with

methylmagnesium bromide to the compound of the formula Xa.



