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WD 2005/ 105781 PCT/ EP2005/ 003630 1 | M DAZOLE
DERI VATI VES USED AS TAFI A I NHI BI TORS The i nvention
WO 20069/405%81t 0 novel corrpounds of the fornmlRCT/ERZ008003630
inhibit the enzyne TAFI a (activated
t hr onbi n-acti vat abl e f| brinolysis inhibitor), to
process for their preparation and to the use thereof-
as nedi canents. The enzyme TAFla is produced for
exanpl B\AWDBWBAEI\%E%USE%AﬁJﬁHIAéNHtBﬁORS
t hronmbi n-acti vatabl e fibrinolysis inhibitor zynogen
(TAFI). The enzyne TAFI is also 1o referred to as
The inpéﬂmehtemﬁr@mymmdwﬂs of Bie forraciarl bﬂxgrpmpﬂni[tdlas eniyrm

TAFIe e Bl e irtoble HBipoio S B, Yo Bropese fofieip.
prepardges an@Btdihe 1HeQRerepPEE Medivhinent518) . During formation

of a clot, thronmbin is generated as the final product
of the coagulatlon 15 cascade and i nduces conversion

The erﬁggrrm A'Fblla% PF&%E@d ForRiappae ﬁl l%oﬂﬂrdnﬁﬁﬁlaﬁﬁv&zoﬁ'fmm the

triXx. he sanme tine in activates th
throm@ﬁr@@@‘@wnjg fiprimely$i®| Igyfyb@onaqu@ea GFARNFThe eneyme dAEUSs also

ol s oA oA BB ARG

procarbatyipeptiddset R aodis a pradmzpmbsiroitkrlto sathoxgpaptidpse B (M Bajzar,
e effe ab 1250-fol d. TAFla
ArteriogigE Lot A Bl A0S e 24 115°38 00 bony “endt of

fibrin fragrrents The | oss of carboxy- term naI IyS| nes
pl asm nogen then

s bi ndi
Durmgq’ mw@f;qn, Q?% é@t f rB‘F“ HUP@@P%F atest 83 thedial P'fﬂqiuﬁii QHP% cggguiation
cascade i RinBh St nvetdith bRl pFaBﬁ%%blﬁhgﬁer@fcf ailinks¥iub}ione

bi nding sites for plasm nogen and, in this way, assist

matrlke‘htdbg Samedine.Bhiorhiy artdvass tﬁﬁa@@ﬁpaenommbampiyﬁnsbnmwcg TAFL
Actlvaf]g@vﬁkl:@ PAER isntﬂkél bﬁdu@%& ﬂﬁﬁﬁ%tr@émbﬂs ﬁqﬁ%o{\ ggg’ﬂ}ts%t 1?(?{@ the

em)st SI'S ani sns
zymogeh gl h‘gough thel antidn @h thrombirt &rbmbakiodglim'm atoroplex svith

throme B AR 18 8T ol IS TR, GeBY e esis pfha,asigs at the
carboxplend wE €brin ﬁabm@g’&t The &dsidf icemoxﬁ-@erhhﬁél lysirfdshes lﬁigdmglsites for
plasmiBgaTogneas QITRLON of ThrRHS. EB6len HoR ol edratent

the los§ %ﬁﬂ\‘élsé%ig?paﬂﬂ'ﬁﬂy lysiAd bﬁrfdlﬁ?g%ltéé%r Pasiflogeh Ak, ﬁttﬁl’%%y, assist
caused by mbosi s, an antithrombotric treatnent

" endogmﬁnb@n@lbi@s rbmkasmmuwﬁtl@mblmré aave grafibriaolykic effects.

di sturbance of the fornmation of a necessary henostatic
plug. Inhibition of TAFla increases endogenous
In ordef ithITiarrrbaiyshemostaais indbe blood| mnhamg’nsoﬂmh latid dontreengotting of

| at re n t he di sturbed [ ibrium
blood e ing breshl G S nars et HeSeldre il ediftusg &
disturbp@ g uibrurh dévors Qoa?glwaittoﬁ[ ﬁbﬂn'elsk;iﬂd)dltdidaﬂ z@iar?erodmamt!ﬂ@é,bb that

rel evant thrrn‘ﬁ andtomcreasethe g s of a ,
patholagical piacepserOldNMbusTothalics: MaY Iaqgia seavs arffological states in

human@enostatic plug is not 2 inpaired, so that a
henmorrhagi c diathesis is probably not to be expected
Just like Byoessivet caggulation may lead to serious pathological states caused by

thrombosis, an antithrombotic treatment entails the risk of unwanted bleeding through
disturbance of the formation of a necessary hemostatic plug. Inhibition of TAFla
increases endogenous fibrinolysis - without influencing coagulation and platelet
aggregation - i.e. the disturbed equilibrium is shifted in favor of fibrinolysis. It is thus
possible both to counter the buildup of a clinically relevant thrombus, and tb increase the
lysis of a pre-existing clot. On the other hand, buildup of a hemostatic plug is not
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J. Thronbosis and Haenostasis, 1, 2003, pages 1566 -
1574). Inhibitors of TAFla have al ready been descri bed
in the international applications 5 WO03/013526 and
W03/ 061653. The TAFI a i nhi bitors of the i nvention are
sui table for a prophylactic and for t herapeutic use

impaiieq, fe thatd hamareiadigdiptheaisds BesPdBlyI08 £ b PRGAEC BV M ot .,
J. Thrbﬁib%&%%@%ae?ﬁ@é%bé@%zoo}?y;ﬁ’% glapddaty or fibrotic
changes. They are sui'tab ot or acute and for
| ong-term 10 therapy. The |nvent| on therefore rel ates

inioitgfs (F PATRTADP aeae SectPidBtrBed o B MeRebgnSERIF S e e
WO03/0136H86aard WQD33061858t ures of these forns in any

ratio, and/or a physiologically tolerated salt of the
conpound of the fornmula I, where Uis 1) hydrogen

The TAFRNhibROrs2of thé ﬁ?ﬂie@an ﬁe'@ﬂitable%r a b@?’n@@bh&aﬁd fé)@laﬁﬁéralpeutic

g%Jfluorlne -0- CF Xis the radica
use indgfumans subferng érom dlsmfmwc'@rqo) wnth fhrompesesrembotisras,
sl Bheb) .
hyperdlzdr?ggéhgihtf,&r ﬂbr@lr ic é}?a ; Sghe%/ arg(s%?boﬂ'ﬂfo\‘ﬁh& a'ﬁﬁ ft|§rs IBH&term
therapyhe i nt eger zero 1, 2 or 3, A2 is 1) 4- to
15-nmenbered Het ring in which Het ring conprises at
| east one N atomand is substituted by an am no group
The insediomehe@®foraddiatestna tcompmursidfdhe fartneth § ndependent | y
of one another once, twice or three tinmes by a
-(Cl1-C3)-al kyl, hal ogen, -CF3 or-0-CF3, 2)
-(C1- CG) aIkI- or 3) -(C3-C8)-cycloal kyl-NH2, 5'Y
ra :

is 1) tHe )dﬁthefqrmjlalll

and/or all stereoisomeric forms of the compound of the formula | and/or mixtures of

z—0

these forms in any ratio, and/or a physiologically tolerated salt of the compound of the
formula [, where
Uis 1) hydrogen atom,

2)  ~(Cq-Cg)-aliyl,

3) -(C3-Cg)-cycloalkyl,

4) fluorine,

5) -O-CFg or

6) -CF3,
Xis the radical of the formula Ii

-(A)m-A2 (1)
in which
~m is the integer zero or 1,
Alis 1) -(CH2)n- in which n is the integer 1, 2 or 3, or

2)  -O-(CHso)p- in which nis the integer zero, 1, 2 or 3,

A2is 1) 4- to 15-membered Het ring in which Het ring comprises at least
' one N atom and is substituted by an amino group and may
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A3-(A4)0-(A5)p (I11) where a) A3 is

-(C3-C8)-cycl oal kyl or -(C2-C6)-al kynyl ene, -in which

cycl oal kyl or al kynyl ene i% unsubstituted or

substituted i ndependently of one another 10 once,

twice or three tines by -0-R10 or Rl, A is -N(R2)2- '

i n whi ch Raddiiogglyies Bl#éﬁﬂlftﬁéﬁ swepandentiiof pwe arother once, twice

radi cal s f e y e~anat har ~- A5

o abeent, S8 IRy JAORC Ak gbod SORT B O eFS

hydro bt@l-mMb pr - (C6- C14) -aryl, 15 b) AS 'S
%g) cyéF%g%S 9|n ahlch cycl oal kyl is

unsubs?z)ltut -gih-Og)-sutisdlkyl4NHg i ndependently of one
anot her once, twice or three tinmes by -O R10 or Ri,

Y is 1){hejradicaiaitye formpta s is a)1) -C(O-R3, a)2)

-C(O-NR4) - R5, %ﬁ%ﬁA@a(SOZ) R6, ﬁ))r a)4)

-C(O-0OR7, 0is , is the integer
1, c) A3 isymyglic am ne having 3 to 8 ring atoms in

whi chet%,cl ic amne is 25 unsubstituted or substituted
is{G3-Cai-cyiealian oF HE2-Gakekyryignes inowhich gydealkyl or

"™ e BB G B A R S
zegaz oniad, ﬁﬁb@oﬁtﬁrddtﬁné@bﬁhg:eﬁ]m&?’pr 1, Orbdz f\Stiz
(C2g (TR 58 8 Ry Aegnot felc S0 L1 ieue? raclcals
twi d A5 def d

vt 2 90 SRR Fon i dhe, %S e, 901100,

i nt eges i ,abast , apl'sshetimegentzegmrzearm 1, 2 or 3, e) A3
is -( 15- mnenber ed Het

ring, %’@dg@ydrqqeﬁ'wbéWﬂ@%r?@%ég%&ra@ubst i tuted
'b'?dep?»@%”(d@lcgf af&‘t%n%}‘ﬂmﬁx%h QEEatky) i Whsibstiutdd B Sinstituted

independently of one another once, twice or three times by -O-R10 or R1,
A4 is -N(R2)-, and
ASis a)l) -C(O)-R3,
a)2) -C(O)-N(R4)-R5,
a)3) -(SO5)-R6, or
a)d) -C(O)-0O-R7,
0 is the integer 1, and
p is the integer 1,
c) A3 is cyclic amine having 3 to 8 ring atoms in which cyclic amine is
| unsubstituted or substituted independently of one another once, twice or
three times by R1,

- A4 and A5 are as defined under b),

where A5 is bonded to the N atorn of A3,
o is the integer zero, and

p is the integer zero or 1, or

.d) A3 is -(CH2)q(Cg-C14)-aryl in which aryl is unsubstituted or substituted

independently of one another once, twice or three times by R1,
A4 and A5 are as defined under b),
o is the integer zero or 1, and
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A4 and A5 are as defined under ‘b), o is the integer
zero or 1, pis the integer 1 and r is the integer
zero, 1, 2 or 3, 10 f) A3 i4 -(CH2)Qg-(C6-Cl4)-aryl in

~which aryl is unsubstituted or substituted

i nde endentl of one anot her once, twice or three
t P iFelfeitegar Rfﬁ’ls-o- A5 is -(C6-Cl4)-aryl in which

}chbsfntggéxgé%l»lt gtgd or substituted independently of
g(%e anot her once, tw ¢e or three tinmes by Rl, 15 o and

pe)ar e Ahis (Cﬁ!rlg)gé-let in whigh F@ptu%a dhio ﬁmagmere@l-l@t ring, emd Het

C 4) C6- Cl4 where Rl
|s a) ?f@dseﬁyb%wdl tLﬁ? indegen db@f ppe paefher once,

substlm&qgthﬂ@@qmydopﬁ 20 one anot her once,

~twice or three times by -(CL-'C6)-al kyl,

f(«fé:pmt&ﬁaée@wdefno@umrbdyc| oal kyl, -CF3, =0, -0-CF3
o(gl r}ﬁ%ggg‘%frgg? élr to 15-menbered Het ri ng, c¢)

-(C0-A4) - al kyl - (C3-C5) -cycl oal kyl,
%lsdmemwger 1fe)nd0 CF3 or g) halogen, where R2 is a)

'fﬁ%iﬁeqﬁ%éﬁr%hdi&ﬁﬂéﬁ? 1730’ of “one anot her once,
gt A R By e A AR
of onw%agxﬂ RISFre R o NI Sr oA ] R1S ©)

lMBIBb@t—ltut ed or substitut ed mdependently of one

B by esGar avbil iohhe) B isubslitaat i sSeRipoty o

i IV th
L. B P o R A o By R Tt e of

mwatﬂtbl@mtﬁdelpbad@ntly of one anot her once, twi ce

| (Eqristﬂ“ar ﬁl?egteir 981%, '?yz 8113,

9)  -CH(-(Cg-C14)-aryl)-(Ce-C14)-aryl,
where R1 is
a) - -(Cg-Cqgq)-aryl, where aryl is unsubstituted or substituted independently of

. one another once, twice or three times by -(C1-Cg)-alkyl, -(Cg-C4)-alkyl-

(C3-Cg)-cycloalkyl, -CF3, =0, -O-CF3 or halogen,
b} 4- to 15-membered Het ring,
c)  -(C1-Cgl)-alkyl,
d) -(Cp-C4)-alkyl-(C3-Cg)-cycloalkyl,

- e) -CFj3,
f) -O-CF3or
Q) halogen,
where R2 is

a) -(Cg-C14)-aryl in which aryl is unsubstituted or substituted independently

of one another once, twice or three times by R1,
b) -(C1-Cg)-alkyl in which alkyl is unsubstituted or substituted independently

of one another once, twice or three times by R1,
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b) -(C6-Cl4)-aryl in which aryl is unsubstituted or
substituted i ndependently of one another once, tw ce
or three tinmes by Rl, 10 c)54- to 15-nmenbered Het ring
in which Het ring is unsubstituted or substituted
|ndependently of one another once, twice or three
t%res ({93 R8)-cyelpalkyl @wor)-crglortHl 1Rytnsmb$tlmm;ﬁr substituted

C | oal iS uns tituted . or bst |t ut ed
GRS oo e e B A aEroa U S OGR Tt hr ce
td)rres oy 3R, or e) hydrogen atom 15 where R4 and R5

are |dent| cal or different are independently of one
agjot hdwydragen-aft@h; C6) - al kyl or -(C2 G o)-al kenyl, in

d
oL R R8P R S B op HRRIERT Bl hiEve Senty of gpe.anotner
@) thCECK)-aRS iRWHRh alkyl is (KEubshtleddrydubshitumdd |ﬁﬂe;%n\dbntly

is unsubstituted or substituted i ndependently 20
affenarodtier ooee, dwicewirdereertimesryeRti nes by R1, c) 4- to

Bl betta G by i e Al bt sl Bstyutgp insiopendently

K f t by R1, d)
%ﬂ%h?%oﬁ%??n%%w&%d?thr% fti Swgal Kyl i s

subgt ta in-ererobersd st rlngﬁrewhwhdraioelng emums,ub@ﬂtutaﬂeor

t I 5
R Stod et th o net Mol o B s ofore e ek
mi)t r ogrx- @gbuydicmllvﬂhlrcwmbh eyclaalleylbs)unbaﬂbstlmted orgsuatiiuieg
to 8 ring atons which may, in addition to the

mdqp@géeﬂtb(tqir@ne aaoler opaprivee asitereedimegoyaldi @n onal

het er the series oxygen, sulfur or
n?troﬂgérggg?) \?m]s t he radi c)alllg of the formula IV, O
MR@re R%V)and(RlB ae leemﬁna} er Gffetent 6re indlepgndentlipdf eickgnother

i ch I ' S i Q stit,ute .

A tep sk RIS ke R J S ol B Bk

t | mes uﬁé’ub@htute@br Sﬁ@@ttﬁ&f%d@ﬁ%dénﬂ thﬁé‘ aﬁétyller br?crcle twice or

unsubstituted or substituted |nde endent
anot héreafives byviRte or three times by Rl, 5 c) 4- to

Bh<UpaeRGlayY h W bR S hhupd By ey ingggendenty

- anot hgf of&RothéMbric, Slicd BF Bfed 1iBS by ¥ Rl

c) 4- to 15-membered Het ring in which Het ring is unsubstituted or
substituted independently of one another once, twice or three times by R1,
d) -(Cg-Cg)-cycIoaIkyl_ in which cycloalkyl is unsubstituted or substituted

independently of one another once, twice or three times by R1, or

e) hydrogen atom, or
R4 and RS form together with the nitrogen atom to which they are bonded
a ring having 3 to 8 ring atoms which may, in addition to the nitrogen atom,
also comprise one to two additional heteroatoms from the series oxygen,
sulfur or nitrogen, '

2) the radical of the formula iV,

“where R8 is
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Y is

d) -(C3-C8)-cycloal kyl in which cycloal kyl is
unsubstituted or substituted independently of one
anot her once, twice or threge tines 10 by Rl, or e)
hydrogen atom Y is 3) the radical of the fornmula V
O R16 R17 .R12 20 (~~0-3 R13 (V) R18 R19 where in
case &) R12{G+Cp)-alkyinwdigh alkiys unsubatiiuéed o supistituted
unsubstituted or substituted  independently of one
anot her ond%,eWFE%tho?f Prrauether r?@gg-bty”cﬁl?r t%rﬁ tipyes by R1,
- (CO @) - al-fog-cf ?a@ﬁh\ﬁméﬂa 8Af fetinsuBstiMiealbr GYsstRgl Y|
IS unsubstituted or substituted i ndependently of one
anot her ondrdepenteriyosf dnerapetidr mase iwidelor tBlee times by R1,

-(COo -al kyl - £C6-C14) - . in whi ryl .i ,
uslsubs%s |) t ut4é¥O 65"“%’[%@%9?[% é"ab i’m%{ﬁéﬁ'&éﬁ%ﬁﬁ’ ﬁ‘FSL@ﬁE’{”ted or
anot her ongebstitulegenddpehbests dfidieandthdrbnee 3Ricelordbree times

-(CO ) -al kyé-l—let in which Het is unsubstituted or
substit ut e®Y 1ndependently of one another once, tw ce

or thrge ti. . I 3 d : -
00 &) i ST BT ueR oveiedlon s wpsyostitgedr,
are each urssbbtititdduinesheptiefilpshtdricldrethérshependendd tiredf times

one anot herb gfﬁﬁ-e’ twice or 35 three tinmes by R, or
2) -(CO QR)VdrkA - Het in which al kyl and Het are each

unsubsli t uhegrogen afdRsti t uted independently of one
anot her once, twice or three tines by Rl, where in

cHdre diqal of the faymys o ogen atom 7 2) - (Cl- C6)-al kyl

- in which alkyl is unsubstituted or substituted

times by Rkqg3)R¥T G0 C3RIAI kyl - (06-CL4)-aryl in which

i ndependent |y of o%anot her once, twice or three
aryl is unsu |{ e Npr subst(i\})ut ed i ndependent|y of
one anot her ci‘g\\m@cmgr three’tinmes by RI, 5 or 4)

-(CO C3) - al kyl t x\in which Het is unsubstituted or
[ %ntly of one another once, tw ce

SO B s by e anc

R12is 1) ~(C1-Cg)-alkyl in which alkyl is unsubstituted or substituted
independently of one another once, twice or three times by R1,
2) ~-(Cp-Cg)-alkyl-(C3-Cg)-cycloalkyl in which cycloalkyl is
unsubstituted or substituted independently of one another once, twice or
three times by R1, _
3) -(Cp-C3)-alkyl-(Cg-C14)-aryl in which aryl is unsubstituted or
substituted independently of one another once, twice or three times by R1,
or
4) ~(Cp-Cg)-alkyl-Het in which Het is unsubstituted or substituted

independently of one another once, twice or three times by R1, and
R13is1)  -(Cp-Cg)-alkyl-{(Cg-C14)-aryl in which alkyl and aryl are each
unsubstituted or substituted independently of one another once, tw'ice or
three times by R1, or _
g 2) -(Cp-Cg)-alkyl-Het in which alkyl and Het are each unsubstituted or
~ substituted independently of one another once, twice or three times by R1,
where in case b) '
R12is 1) h_ydrogen atom,
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R13 is -CH(R8)-R9 where R8 and RO are independently of
one anot her (C6-Cl4)-aryl or Het in which Het and aryl
are each unsubstituted or 710 substituted

‘i ndependent |y of one anot her once tvvi ce or three

times by Oﬁém C4zwal kyl or R17, R18 and
R19 ar® i deffe1-Eg)-a llauwfﬁ@}@hyf I%H@ﬁ%&&tut%@rﬁmquy

of one_,anot he 1 dr n _ato
2 car cay Ry 9o AN e Poe it trees GRS
subst|3 ut ed -alkyl-(0d-C RA.whidh &8l i8a@Bubstilted 6H,
-NH2) 20(%‘;‘%)00@ aﬁﬁ{j‘?’ry(% Cl4é)§k§aryl i n which
aI kyl %ibatitatqﬂlnm@r@anﬂy ofirrsudrsttherndned, wicesartbtdet timesiby R1,
i ndep cEdently of one another once, twce or three
tinmes or 7) -(CO C3)-al kyl -Het in which al kyl
and Het) ar e(GQpCh)-aikgkBstih tuhichoHetis uasilisstitdted edsubstituted
i ndependent |y of one another once, tw ce or three

ti nmes indepepgery, ofamer®that®nge, twige dr1Breariinglisy Roy and

(SETEPHYRB RRNTRLERE PR 1% AR g Bt OFne Mgy,

Sor Y g qighanyt anHeah vmicrt Het dra¥ anyl are\dach uBBuIRATuted 6r

7TR24 R26 SN\ (V) ~ W-3 R25 R28 R29 8 where R4
and Rzgbsliteteddedriendentbr ofgineranothar onne, taiee or three times by

i ndependent |y of one another 1) hydrogen atom 2)
- (C1- Cg')(-%él Ji@)ralhﬂ ORR1@dal kyl is unsubstituted or

HER RIP IR F el et it apeudgionsngentyof one

anetrach unsubstituted or substituted i ndependently

of on(%)anowSrroggrr]}%dm, twice or three tines by Ri1,

2) -(C4-Cg)-alkyl, in which alkyl is unsubstituted or substituted once or

twice by R1,
3) - halogen,
4) -OH,
5) -NHp,

6) (CO—C3) -alkyl-(Cg- C14)—aryl in which alkyl and aryl are each

unsubstituted or substituted independently of one another once,
twice or three times by R1, or
7) ~(Cp-C3a)-alkyl-Het in which alkyl and Het are each unsubstituted or
substituted indepe_ndenﬂy of one another once, twice or three times
by R1, or
R16 and R17 or R18 and R19 form together with the carbon atom fo which they
are respectively bonded a ring having 3 to 6 ring atoms, or
4} the radical of the formula Vi,

RZTO\“

R26
;Z\ (’003 R25 o)
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4) -(CO-C3)-al kyl-Het in which al kyl and Het are each
unsubstituted or 10 substituted i ndependently of one
anot her once, twice or thrée times by Rl, or 5)
-(CO-C3)-al kyl - (C3-C6) -cycl oal kyl, or R4 and R25 form
together with the nitrogen atomto which they are
b¥*€d a ring having 3 to 8 ring atons which may, in-
Aol Ghe ﬁegg%ré Yb%nﬂbi oPYRfRr&Ht YR L %eﬁéﬁdéﬁtw bR& aRBer
to two additional heteroatons fromthe serres oxygen,
sul furl)or hytagegetomR26, R27, R28 and R29 are

i dentigal of~ di-f n ] .
anot h -{%Hpgg-gpﬁﬂb gﬁ‘ic%%r(g)xé Hr?%%%@ferg r@%g nﬁ{é% once or
whi ch al kyItW;C§ rp@TJbstltut ed or substituted once or
tw ce by RI, ogen -OH, 5) -NH2, 25 6)
- (CO @3) al- (@a Ceﬁekﬂﬂ% @w)l-arb/hn\mhmfhalbyllajnﬂ afyl dreegeh
are each unsutg)st ituted or sugst ituted &@2 pendent |
of one anot‘f&Y %‘M@ or pifstituted indepgadentl BS apgtheppnce,

7) - (CO CkwieklorthrEEtimied pyhreh al kyl and Het are each
unsubstituted or substituted i ndependently of one

anot heéh) oncéo-Eal-alkyldetim wsich alipd and 3t gye gach wisulRsi@uted or
and R27 or et her th the, car
rom to whiERElEiiEs miepenLEh Creery i aaes Wick g ree tmes

having 3 tey®RT i |oﬁg atorrB Z.is 1) hydrogen atom 2)
-(C1- 06) alﬁ (Cl Co6) - al kyl - OH, 4)
- (Co- &) - ar(@ﬂ Ce)tslkﬂdf»sc%)r%qam , ors)

AL Ao e Sl T bl AL B e Wotbie

lrrmgemnr@emd 8’ru®§; atones @hich hedy, enadditisrviodthe ‘mtrdgbh etom, also
tines by Rl er zero, or 3, or

ﬁP”“(F)éﬁE)%eli%fW‘? ﬁd%‘PQﬁﬁ‘Pﬁo?tQ”ﬁ Qe %?ﬂeéd”%ge” suffuror
$1l4,t int uted i ndependently of one another once, twce

ree times 2/ and s is the integer zero, 1,
R26 R27, R28 and R29 are identical or different and are independently of one

another
1) hydrogen atom,
2) -(C1-Cg)-alkyl in which alkyl is unsubstituted or substituted once or

twice by R1,
3)  halogen,
4y -OH,
5} -NHo,

B) -(Co-C3)-alkyl-(Cg-C14)-aryl in which alky! and aryl are each
unsubstituted or substituted independently of one another once,

twice or three times by R1, or
7) -(CQ-C3)-aIkyI-Het in which alkyl and Het are each unsubstituted or

substituted independently of one another once, twice or three times
by R1, or

R26 and R27 or R28 and R29 form fogether with the carbon atom to which they are
respectively bonded a ring having 3 to 6 ring atoms
Zis 1) hydrogen atom,

2} -(C1-Ce)-alkyl,
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" 20r3. 10 The invention further relates to the compound

of the formulala \ NY (la) z-OU N where Uis 1)
hydrogen atom 15 2) -(Cl-@)-al kyl, 3)
(C3 06) cycl oal kyl, 4) fluorine, 5) -0-CF3 or 6)

X is the radical of the formula Il in which
n?)s t(t% -CaraddrOHero or 1, Al is 1) -(CH2)n- in which
nis the integer 1, 2 or 3, or 2) -0-(CH2)n- in which
) s t-Iﬁ@quﬁ@@@lr(Qae@e) cycloakybr 3, A2 is 1) 4- to
15-menbered Het ring in which Het ring is selected
f8om t4e1-CIp)-gkpuD-CI0)a-R1di nyl , azepinyl, azetidinyl,
aziridinyl, benzimdazalinyl, benzi ni dazol yl,
c@r bol {@Iy{jg)r-(ﬁfm(}rpqz)farylnlyWhiomaryioﬂ; ungubstitikedion 31malstim'r[ertyl ,
qui noxal i nyI qui nucl i di nyl, chromanyl, chronenyl, )
ci nnolipgsRend geidrof wwtﬁrmcanwce @fﬁhw&zttb'ﬂ@%lbhéﬂ; and ris the
i mda [ lg¢! ., 1 Hindazolyl, indolinyl,
i ndol ﬁgﬂleﬁg?&e?ng]%j&z@ H i ndol yl, i sobenzof uranyl ,
i Boch r-b@islstI-Hets‘lﬂ) Wlhs.‘tbn hhetds ohsubstituded mdsjlhshyulted independently of
i soi ndol yl, i so%w nol i nyl (benzim dazoly
i sot hlcﬁ‘?cﬁ"iog"eﬁ ce N%‘?ﬂh%lm?ﬁ/by Rit s@ﬂqﬁ éﬁz"BPW"eger zero, 1,
| soxazohyd, | soxazol idinyl, 2- isoxazolinyl,
mor phol 1 nyl, naphthyridinyl, octahydr0|squ|noI|nyI
10 oxadiazolyl, 1,2, 3-oxadiazolyl, 1,2, 4- oxadlazolyl,

The m@er?tao% fﬁ Al r@f'a‘?éé’ el:o%gﬁur%‘@flﬁngg rXuI? ipxazol i dinyl,

Uis

Xis

oxazol y pyri enan

phenanthroll hena2|nyl phenoth|a2|nyl
-phenoxathlln aIa2|nyI
pi per azi nyl , plper | pterld purynyl

pyranyl , pya‘aﬂ nyI 5 oazol i di nylwhepé(r azolinyl,
pyrazolyl pyrlda2|nyl pryldooxazolyl

pyridoi m dazol yl, pyri dot hi azol yl , pyri dot hi ophenyl ,
r|d| yl, pyrimdinyl, pyrrolidinyl,
yr r olhﬁ}M Oigen%ll—érgyr rolyl, pyrrolyl,
2t r ah{Qir-Cpolqui noI i nyl, tetrahydroquinolinyl,
t et rah&aﬁr opi/rl di n 6H— 1, 2, 5- thiadazinyl,
B)2, 4+ "1,2, 5.t hi adi azol yl ,
]4 3, 4 thl adi azolyl,
) fluorine,
5) -O-CFzor
6) -CF3,
the radical of the formula I} in which
m is the integer zero or 1,
Atlis 1) -(CHo)p- in which n is the integer 1, 2 or 3, or
2) -0-(CHg)n- in which n is the integer zero, 1, 2 or 3,

AZis 1) 4- to 15-membered Het ring in which Het ring is selected from the
group of acridinyl, azepinyl, azetidinyl, aziridinyl, benzimidazalinyl,
benzimidazolyl, carbolinyl, quinazolinyl, quinoliny!, 4H-quinolizinyl,
quinoxalinyl, quinuclidinyl, chromanyl, chromenyl, cinnolinyl, deca-
hydroquinolinyl, imidazolidinyl, imidazolinyl, imidazolyl, 1H-indazolyl,

~ indolinyl, indolizinyl, indolyl, 3H-indolyl, isobenzofuranyl, isochromanyl,
isoindazolyl, isoindolinyl, isoindolyl, isoquinoliny! {benzimidazolyl),
isothiazolidinyl, 2-isothiazolinyl, isothiazolyl, isoxazolyl, isoxazolidinyl, 2-

isoxazolinyl, morpholinyl, naphthyridinyl, octahydroisoquinolinyl,
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10 thianthrenyl, thiazolyl, thienothiazolyl,

t hi enooxazol yl, thienoi m dazol yl, thlonnrphollnyl
triazinyl, 1,2,3-triazolyl 01, 2, 4- triazolyl,
1,2,5-triazolyl, 1,3,4-triazolyl and xanthenyl and in

whi ch t he Het fin s substituted by an am no grou
And eEXBIRb, Oraf1oyegas B 2 4- XA IOy DA 7Ot

0?21 g)@h adfﬁiﬁﬁf! &%&ﬂlr@r og(chﬁﬁ ;wlrfsm% gpgﬁe%nthndlnyl

- (Cl1- (M)enaﬂlkmlmbdl—lahemazk’)yl p(k(eaowzmyycllheaW@ihunyl—mhenqxazmyl

' S 1) éﬂt’l‘? Ié@ﬁ% a@éer@zm&h%tpegﬁ@g Btaﬁ” bxmgh@yﬁkyaﬁykﬁyf azinyl,

cycl oaiw:;dzohmﬁylppyrakdadyiyh}plyfazelyl wudm’q&tpr%dbmhzolyl

ot nribBeSmREoR RIS Azt AR B RE R TSSO s
def i ngsyrihndioy, p)ﬁfl‘tﬂldtriyﬁ plykBlirfy2 2H—9§ﬂ+&y’4 gyrfdi@, defi ned

i ndependent | y one anot her, I's absent and 25 o js

the | ﬁ%ﬁa«df%wmlmil tqsljahxémﬂgmowk tefahydyenysding BH-h2.5-

- whi ch gxgbag)] k'V b A-iddisoRF 5 Bl dRLol W‘yISH%SJf 'tﬁlﬁ%lﬁiblyl

.|ndependently one another ’once,

ce or ee
ti mes thiggthrenyl, Maz@ylmmajoihlamm tgnpmgxagal)d,)tmpenmmdazotyl

O
a4y omRlps et 23 ot 2 436 15 Borqny
i nt egdr3,4-triadolyhand santphehylandrin mmrtbml-tdh engnsowbsﬁﬁ;ted by an
B epardan oy ey SpeiuRip ibe sHop i RiRpendgRty of one

unsubsinbther edcetwiglg tihiegttigtes m@qeadtz@téiyquﬁalm -CFg or—
anot her once, 5 twice or three tines by R, A4 and A5

are a@-@&at ned under b), where A5 is bonded to the N

atom o.is the integer zero, and p is the
i nteg S zer(§1o¢6)1aikyj1NH2 or _

3) -(C3-Cg)-cycloalkyl-NH»,
Yis 1) the radical of the formula Iif where

a) A3 is -(C3-Cg)-cycloalkyl or -(C2-Cg)-alkynylene in which cycloalky!

or alkylnylene is unsubstituted or substituted independently of one
another once, twice or three times by R1,
Ad is -N(R2)»- in which R2 is as defined helow, and the two R2

radicals are defined independently of one another,
A5 is absent and
o is the integer zero or 1,
b) A3 is -(C3-Cg)-cycloalkyl in which cycloalkyl is unsubstituted or

substituted independently of one another once, twice or three times
by R1,
A4 is—N(R2)-, and
A5is ay) -C(0O)-R3,
a)2) -C(O)-N(R4)-R5,
a)3) ~(SOo)-R6, or
ay) -C(O)-O-R7,
o is the integer 1, and
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. 1S unsubsti

10 d) A3is -(CH2)g-(C6-C14)-aryl in which aryl is
sel ected fromthe group of phenyl, naphthyl, anthryl
or fluorenyl and is unsubstiftuted or substituted
i ndependently of one another once, twice or three
times by R, A4 and A5 are as defined under b) 15 o
is the |nté§@ﬁh9éﬁQgﬁm4 1, and p is the integer 1, and

T wnidh v PR Rnetrort i orduo Bhofibviaind SRR ET,

or substi t ytyedlidinegpeeritim, lazepdnasrer axncaries; inomftieh cy@i@ amine
| b = d A5
g\é\ﬁf iccre]_egr u;géﬁﬁ%ﬂqs%geqb ér ?Lﬁ’ég{“ﬁeﬁﬂeﬁg?p?ﬁ%&ﬂ% pf c?ne ?)nqc‘cger once,

the int egertwibeajﬁdhreeitaﬁ]dsl‘thmnt eger zero, 1, 2 or 3, 25
f) ABis - |nvvh|ch|saryl 'S

unsubstit ut(Aégda'%fﬁAgﬁﬁ)@? F’?Ui Wqﬁ’ﬂ@bendent ly of one

anot her 0”%eréW59§b8ﬁdéJ‘t‘bQﬁeN a8 ofyz RL, A4 is -0-,
A5 is -(CB-Cl4)-aryl in which aryl i's unsubstituted or

substi t ut e® isdite infrEspEa@eAnfly of one anot her once,

twice or t and p are the integer 1
and g ist elgmét@%’%r%m%m P or 3 )

- CH( phsgny| )Aaplae@-ﬂg) (@B@m)&tylm&; th:h,aiyl is (séteet@ditfbormmel group
in which ao}( h|s as deflned above and in which ary
8

@avld}anhgwé@@éhrymf@erqnya@rﬁéwwit@tﬁd or
one anot hely LARGRJ ihMMERdSkt
~(Cl- %) - al kyTQ o0 g% 3'1‘12*‘?"’?%34’*8&@ 0%‘?: twide gy three times
- CF3, =0, RIF3 or halogen 5 b) 4- to 15 menber ed Het
ring in whi ove,
- (Cl- C8) - (B'r]?'{ae'& ??e%?:%%dq@@c‘?f Bgl kyl , e - CF3,
o is the integer zero or 1, and
p is the integer 1, and
q is the integer zero, 1, 2 or 3,
e) A3 is -(CH»)-Het in which Het is as defined above and is

unsubstituted or substituted independently of one another once,
twice or three times by =0 or R1,

A4 and A5 are as defined under b),

o is the integer zero or 1,

'p is the integer 1 and

ris the integer zero, 1, 2 or 3,

f) A3 is —(CHz)q—(Ce-C14)-aryI in which is aryl is unsubstituted or

substituted independently of one another once, twice or three times
by R1,

A4 is -O-,

A5 is -(Cg-C14)-aryl in which aryl is unsubstltuted or substltuted

independently of one another once, twice or three times by R1,
o and p are the integer 1 and |
q is the integer zero, 1, 2 or 3,
a) -CH{(phenyl}-phenyl,
~where R1is
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10 f) -0-CF3 or g) halogen, where R2 is a)

(C6-Cl4)-aryl in which aryl is as defined above and is
unsubstituted or substituté® i ndependently of one

anot her 15 once, twice or three tinmes by Rl, b)
-(C1-C6)-al kyl in which alkyl is unsubstituted or

 substituted |nd@%@ﬁdeh@ﬂyymdvh@h@ryhmsw@ﬂn@ﬁ@éoveeamct@ which

vl oal kyl 3 f%Héﬁ@?ﬂ s il SO oS Y epRn ity & ohE aRdther
'tPﬂ:SEBSea%n%a, IG5 FRRLIRES BP9 A8 Oleo AT Bfivi-igs o)

and R7 are | c or different re |ndependently of
one 25 and¥ 8? &') %ff?cr%g_) §'II;$<9T PAG%hi ch al kyl is

unsubsti t uted or iouli)% e(”lih Heﬁ%ﬁ&endﬁlﬁﬁII—Ve[gosfaSod&lned

anot her on@

-(C6-C14) - aﬁmbeln whi ch aryI is as deflned above and
is 30 unsubstitu ubstituted i ndependently of
one anot he® onc Qﬁlﬁgyor three times by Rl, 13 c¢)

4- to 15- negber @33:_8 )u{.’?’ﬂ%éliw which Het ring is as

def.i ned above an 'tuted or substituted
mdependentel)y otcp%ge anot her once, twice or three
times by R1, d) C8) - cycl oal kyl in which

cycl oal kyl f) S ur@{ﬁi%gort uted or 5 substituted

i ndependently of one another once, twice or three
tinmes. by RO) or halpgey.dr ogen atom where R4 and R5 are
i dent i, ga % gl fferent are independently of one

anot her i% -(C1-C6) - al kyI or -(C2-C o)-alkenyl, in
whi ch al kyla)or 0gey4)-argl in whaheyi it @b elefioed above and is

substituted i ndependently of one another once, twce
or three times gpsl.ﬁzgtltute or substituted independently of one another

once, twice or three times by R1,
b) -(C1-Cg)-alkyl in which alkyl is unsubstituted or substituted

independently of one another once, twice or three times by
- R4,
c) -(C3-Cg)-cycloalkyl in which cycloalkyl is unsubstituted or
substituted independently of one another once, twice or
‘ three times by R1,
d) -CFg3or
e) hydrogen atom,
where R3, R6 and R7 are identical or different are independently of one
| ‘another _
a) —(C1-Cs)-a!kyl in which alkyl is unsubstituted or substituted

independently of one another once, twice or three times by
R1, '

b)  -(Cg-Cqa)-arylin which aryl is as defined above and is
unsubstituted or substituted independently of one another

once, twice or three times by R1,
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b) -(C8-Cl4)-aryl in which aryl is as defined above

and is unsubstituted or substituted independently of
one another 15 once, tw cd3or three tinmes by Rl, c)

4- to 15-nmenbered Het ring in which Het ring is as
defined above and i s unsubstituted or substituted _

i ndependent®y of4- W AeTespbered Hatciag it which Mt ripgieas defined
times by R, d)

cycl oal kyl is uﬁé’&%ﬁﬁ??ﬁ edsrulbgﬁlhgl%]l b&‘ﬂbfe@ mdependently of
i ndependent | y ofoneremotiiesiohee, tefneegr thmedme.wby lRIh,r ee

oget hot wn 1 AT BRdsl it bisR aPeaRiie [ogpithed o

bonded a ring E@Bétﬂgtea ibepenbibg, ﬁf&%@ﬂ&% e thier

the group of propylamne, 25 azet’idine, pyrroli di ne,
pi peri di ne, azeé@’ﬁ@élmeﬁz@tﬁhe@' azepi ne, di oxazol e,

di oxazi ne, ml: 2- di azepi ne,

1, 3-di azepieﬁ leyqﬁjgl aze | ’ne i m dazol e, i mdazoline,

i m dazmereliﬁﬂeand Rbth mizent:ml or diffeherd zo¢ independently of one

i sot hi azal i ne, isoxazole, isoxazoline, isoxazolidine,

2-i soX8P89 e, ket opi per azi ne, norpholi ne,

[ 1, 4] oxazepgne, -(@4a2g)-kylurPTAC{Ralkeny! idZitieh alRfl or alkenyl is
pyrazol e, pyrazoline, pyrazolidine, pyridazine,

pyridi ne, pyri mudsulestityied posehstityigd independeantly of one another

pyrroline, tetr e, t hi adi azol e,
t hi azol i di ne, ﬁﬂé t&%% dr%%‘atwﬁ)%p ol'i nhe,

1,2,3-tri a;bi)ne, ~(Cg2C {y karykiniwidch dryBis%s defined abeve and is
1,2,3-triazole or 1,2,4-triazole, 14 Y is 2) the

“radi cal of the tBsuhstituted/onpedrséiuted independently ohone another
“conpound from t Bﬁc@rt\QrHB o‘?fthrﬁéeiﬂéjs'@ é one,
pi p

pyrrolidin-2-one, azepan- 2- one and
azocan- 2- o a|4dt0| ﬁ mﬂnﬁteredli-kwrmgnrt WiichiHet dogis @ defined

whi cnoat byt i o aRRtR ARGl @l st iRt fdsbenténty o

i ndependent | y obn@aaota@obmr t\Q'ﬁéear trtme@ime@rbytﬂrr ee
ti mes by in which aryl

defi ned akl?éQ/e aF{EI;?;%B)CM !”tWﬂ'%'E'JICYﬁloail%ést WSLH’P?('}U"Qd or
times by Rl oy RS BeBenRORG orati Efafer 4t flige or

Het ring is as theéd timdsdydvg or10 and i s unsubstituted

or substltu qu{gsendent lc}/ of one anot her once,
tw ce or tﬁ ee Y9redehglom ofq) - (C3- C8) - cycl oal kyl in

whi ch Raygi RS ot foBethes Wi’cﬁtthé Hﬁr%@eﬁ’ tord ¥PWhich l#ﬁ@yjare bonded

i ndependent |y of one another once, tw ce or three

t i mes a ring having 3 to 8 ring atoms selected from the group of propylamine,
azetidine, pyrrolidine, piperidine, azepanes, azocanes, azepine, dioxazole,
dioxazine, 1,4-diazepane, 1,2-diazepine, 1,3-diazepine, 1,4—diazepine,
‘imidazole, imidazoline, imidazolidine, isothiazole, isothiazolidine,
isothiazoline, isoxazole, isoxazoline, isoxazolidine, 2-isoxazoline,
ketopiperazine, morpholine, [1,4]oxazepane, oxazole, piperazine, pyrazine,
pyrazole, pyrazo!ine, pyrazolidine, pyridazine, pyridine, pyrimidine, pyrrole,
pyrrolidinone, pyrroline, tetrahydropyridine, thiazole, thiadiazole,
thiazolidine, thiazoline, thiomorpholine, 1,2,3-triazine, 1,2,4-triazine, 1,3,5-

triazine, 1,2,3-triazole or 1,2,4-triazole,
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Y is

Yis

by RL, or 15 e) hydrogen atom Y is 3) the radical of
the fornmula V, where in case a) R12 is 1)

-(Cl-Co)-al kyl in which al k¥l is unsubstituted or
substituted independently of one anot her once, tw ce
or three tines

-)dpe @)acaipf(;he_fp(r;gulgey wirya@qa {qm@ﬂ IV is aganereunddTasathegroup of
' &etlﬁlﬂ%lgﬁé é@%ﬁ&‘n-‘f—o&y% rHW—?—gnb néjz%BQ%%@ Ind®EzR98-2-0ne

r ee
-grdois GBpstilitied lon(t0s nbgen atyrh in sacthcade byr@& wizeradia is

defi ne uns it ut ed
i ndepeaﬂdent 1° gﬁyglﬁglsg ‘%h%hﬂé‘cf U%Sﬂfgé{]t“f%b Ug#%tﬁ%ﬂee
tines jbye %ﬁ’tf &Fon %@Qﬂ%@on@%kmce"@rtt e'éﬂf‘ﬁ‘é%ﬁ{ Ret is
as defin above an unsu stltute or s It uted
i ndepebadent—(% 6f|4bawl lanrdt:ﬂearyl israsalefinedl @bowes andhisee
times by RI,

- ( Cp- GWUWWPC’ P&U@ﬁqfeﬁmﬂeﬁ)ﬁﬂd% Y o oBe @pPthen @ned. Jyvice or
i's as in3@ tedd e above and are each unsubstituted or
substituted indep endent lrl-Y of one anot her once, tw ce

or thrcge t|4ntszs1$rmenmered epying { rwrl@Bﬁeélrlnglisa%deﬂﬂad above
nsubdl Eod PR brs ARERd BatoaRBRNF PR, Bidntie.
anot héw:cermmree\twnas byRthree times by R1, or in case

ohi on o oyt ERERERIRN [Tkt apnili ialelitted &
i{‘ﬁ:gegge”%%{s@gteg'}@gﬁ%s?_ 'b‘ﬁ? 885@ %ngéy !Heed? {hree times

aryl is unduibhtptuted or subst ituted i ndependent ly of

onea the ce or 10 three times by R1, or 4)
F"X%&E%P% whi ch Het is unsubstituted or -

S&thlse radlﬂaédf ihedermmﬂdehtWIyereﬁn oase anot her once, tw ce
%12 itshr' ee %)I mes -&yq ~8:5L)-a&9ﬂn which alkyl is unsubstituted or substituied

independently of one ancther once,'twice or three times by
R1,

2) -(CO—C3)-a[kyl-(C3-Ca)-cycIoaIkyI in which cycloalky! is
unsubstituted or substituted independently of one another
once, twice or three times by R1,

3) -(Cp-C3)-alkyl-(Cg-C14)-aryl in which aryl is as defined
above and is unsubstituted or substituted independently of
one another once, twice or three times by R1, or

4) -(Cg-C3)-alkyi-Het in which Het is as defined above and is

unsubstituted or substituted independently of one another
once, twice or three times by R1, and
R13is 1) -(Cp-C3)-alkyl-(Cg-C14)-aryl in which alkyl and aryl is as
defined above and are each unsubstituted or substituted
independently of one another once, twice or three times by
R1, or |
2) -(Co-Ca)-alkyl-Het, in which alkyl and Het is as defined

above and are each unsubstituted or substituted
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R13 is -CH(R8)-R9 where R8 and RO are independently of
one another - 15 (C6-C94)-aryl or Het in which Het and
aryl are each as defined #&bove and are unsubstituted

or- substituted i ndependently of one another once

twice or three tines by -O (Cl-C4)-al kyl or R1,

R16, R17, R18 aiifierend@ily of gepere erencentwucepémreeﬁmesby
are |ndependent¢M gf one. another 20 1) hydrogen atom

2) (Cl1-Ce)-al kyl in which alkyl is unsubstituted or
solpgse but ed once or twice by Rl, 3) halogen, 4) -OH,

NH2 6) kyI (CG Cl4)-aryl in which
al 1<2y'5?s and a yI hg%gﬁé above and are each
unsubstit uled oF{CsuDg)-alkylt mdmhxﬂd&lﬂﬂndenidlbstim‘ted ongibstituted
anot her once, twice or three tinmes by Rl, or 7) :
- (CO- C3) - al ky! - instlependettily o oae kepothgndneds twice oathree times by
defi ned above a 30 are each unsubstituted or
substituted i ndepéndently of one another once, tw ce
or three tBjes BELRLz)-alkylRCE-Gyyd-arll Tn ehicRIBylds dndib@tituted or
formtogether with the carbon atomto which they are

respectivel y bofdesdityed Fﬂﬁ@Pﬁ@d&ﬂ’ﬁ'@ o} ofig agoiniengne, dise or

~fromthe group gf. 9% rF9P¥>|r’ cycl obutyl,

cycl opentyl or cyc or 16 Y is 4) the radi cal
of the for#éAul a \lCo %)ealbylm irawbicRMet s ms@ehmm@abr or
di fferent and are i ndependent|y of one anot her
hydrogen atom 29 ah(tttqd oeepandsntly ioh opp aaethgr Rpge, |t‘§'°e or
unsubstituted ofyy §éjﬁ§]bgtbjt|:@ﬂaﬁace or 5 twice by Ri,
jg -(CO ) - alkav_) %/:an whi ch al kyl and
Wisi s as-CiRRHIRP whewid3 and Rerare dedapendentlysafiongtaagther -

o a0t (S BRI byl PR APt Moo
whi ch al ky hb@rdarderel insabstlgel b SupLANRd Atbpehferm fyebf one

each unsubstituted or substituted |ndependently of one

anot her  oaesthet dne twite bhtreee times HybP-RY-CHralkyl or R1, and
-(CO-C3)-al kyl - (C3-C6) -cycl oal kyl, or R4 and R25 form
RdgeRNér R ehd R aretdendeal cutdifferent amdi ark indepgnderly of one
_bon%ed a

another

1) hydrogen atom,
2) -(C1-Cg)-alkyl in which alkyl is unsubstituted or substituted once or

twice by R1,
3)  halogen,
4) -OH,
5) -NHo,

6)  -(Cp-Cgz)-alkyl-(Cg-C14)-aryl in which alkyl and aryl is as defined
| above and are each unsubstituted or substituted independently of

one another oné:e, twice or three times by R1, or
7) -(Cg-Cg)-alkyl-Het in which alkyl and Het is as defined above and

are each unsubstituted or substituted independently of one another
once, twice or three times by R1, or
R16 and R17 or R18 and R19 form together with the carbon atom to which they
are respectively bonded a ring having 3 to 6 ring atoms from the group of

cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl, or
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Yis

ring having 3 to 8 ring atons fromthe group of
propyl am ne, azetidine, 15 pyrrolidine, piperidine,
azepanes, azocanes, azeping¢g di oxazol e, di oxazi ne,

1, 4- diazepane, 1, 2-diazepine, 1, 3-diazepine,

1, 4-di azepi ne, im dazole, imdazoline, imdazolidine,
i ddbaragienl of thesformulardl i dwhere i sot hi azol i ne,

| ﬁgzr 3805 e AL Bk AUARRL B Gl ST LRE Shbler

perazi ne e€pane; ~ oxazo
era’lz)l ne hyﬁmmah@n pyrazol e, yrazol i ne,

di I di 1 di
B§¥ o, pyrr PR Wt ke s o BBt e or
t hi azol e, Q@l ol e, thiazolidine, thiazoline,
t hi onor phol'1 ne, ,3-triazine, 1,2,4-triazine,

1,3,5-Pri az(@mC;;].—amylS(QgLquz)edargl |owvmcl‘2alnyltandeszyillseas mﬁned
R27, R28 and R29 are identical or different and
i ndependentaopVeaneaee eaghoinsebsttgted) orsubsEYyied '%@Qﬂﬁndélﬂﬂy of

- (CL- CB) - aldil anlothapah el t@a‘c‘éydrtlb{%e‘{@r%% Ryuted or
substituted once or twice ogen, - OH,
30 5) 4NH2- (Qi) Cgl-ayledst, ml\klybh @B@meehswls deﬁnemmbve and
al kyl and ar is as defi above and are

unsubst i t ué ea?h U Ost ﬁutﬁdew ﬁq?atéta@ﬁfdaﬁ@n’%nd@flﬂy gfr@e another

G0 ) e e B e Fet s a5

defi néd abo&ﬂ)é) thaliivie(cea@ﬁﬂ Wmﬂﬁ@l,lqrut ed or

SNt PSR i ol e it
PigRAARES RES ri btbnﬁélﬁom&hbgfb@ STProgyiakinehakdirihear e

5res ectlvell%‘ onded a ring having 3 to 6 ring atons

fYFRIdIRG RjPY %@zgw%p@%nes @%ﬁppr@@gwazole loxazine, 1,4-

| %{é%e%@ﬁ@WF o%zeﬁ%‘é' @'Zseain&.rZe '151 gafggﬁé,qggah@teemﬂda%anne,

C1-C6
(el In%allaqthlame( l@yth@zmdln@)lscetmazpiine( Goxaaaly.-isexgzoline,

S0, 2 SRR ol, KBRS B TBRe ing RE Rt
toxezae opiperahinecpyrarns, myakie, pynakoline, pyrdmlidineepgidazine,
arfhec i beane e Hrelebie. ialits. Thahycryrihe thiazote
thiadiazole, thiazolidine, thiazoline, thiomorpholine, 1,2,3-triazine, 1,2,4-triazine,
1,3,9-triazine, 1,2,3-triazole or 1,2,4-triazole,
R26, R27, R28 and R29 are identical or different and are independently of one
another '
1) hydrogen atom, _
2) -(C4-Cg)-alkyl in which alkyl is unsubstituted or substituted once or

twice by R1,
3) halogen,
4) -OH,
5) -NHo,

6) -(Cp-C3)-alkyl-(Cg-C14)-aryl in which alkyl and aryl is as defined
above and are each unsubstituted or substituted independently of
one another once, twice or three times by R1, or
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15 substituted i ndependently of one another once,

twice or three tines by Rl, and s is the integer

zero, 1, 2 or 3. The inventtfon further relates to the

conpound of the fornula Ia mhere U is hydrogen atom

-CF3, fluorine or-CH3 Is the radical of the

formul @ 11 {Ro-Waraky!- Hﬁt l@ wm@h plisyleayerHet is as dpfiner) above and
-(CH2) -, 2

ol A o Pare Gabiiadbasbied 6 6B bSoddteflybr G Snoter

i n which amn@@pw¢giuﬂthr§et¢rﬁ§yb§ﬂ1t bt ed or substltut ed
ndently of one another once, twice or th

R26 apg %@7%{;}?28( ad Redyorg) Wptheﬁ with éréq]caﬂbon efem tcg)vhlch they are
e A0 ot o U A ! oot
cyclobaitidt Pyslopentykor eysickexyr three times

C hal -CH3, 3 a -
7 is @)gaﬂhﬁ%qﬁﬁﬁgh 4? o?gg g{;’) cycl oal) kyl( Yis 1)

tde r&éﬁiﬁ-ﬁ]g)—afkyt he formula 11l where 18 a) A3 is
Cé) - cycl oal kyl or (C2-C6)-al kynyl ene in which
cl oa( y/q;G)CﬁyClﬂaMSYhyl ene i s unsubstituted or

B &L(@Etﬁ »E@Jf—ﬁﬁéo%"f RLAdT S MR in
i ool CEF PR RRLAMUITFs OBl s

l s absgrlbstiuted d’ Bﬁbétiﬂﬁt@ﬁ ﬂ’fdeé@h@erﬁ@ o*on@%ﬂoth@i@néé twice or

hydro (C1- Co) - al or phenyl
%@)ee dimasoa RW andqr wﬁh% wt%g&flzsm, dyR o|r§ or

b { L
S? ol Aot whith 1t g ot BErA RFRGARNS UpQipsiifled or
Rl A‘hubShtN(eBZhdepeﬁﬁdntAEoﬂ cheddnbther Gnhek, t%e &)thdee times by R1,

O-N(R4)-R5,  a S02)-R6, or 15 a)4
& A S i (2002 o Y

The invention further relates to the compound of the formula la where

~Uis hydrogen atom, -CF3, fluorine or ~CH3,

X is the radical of the formula Il in which
m is the integer 1,
Alis 1) -(CHo)-,
2) -O-(CH2)p- in which n is the integer zero or 1, or

3) covalent bond,
A2is 1) aminopyridyl in which aminopyridyl is unsubstituted or substituted
independently of one another once, twice or three times by ~(C1-

Ca)-alkyl, halogen or -CH3,

2) aminothiazolyl in which aminothiazolyl is unsubstituted or

' substituted independently of one ancother once, twice or three times
by -(C4-Cg)-alkyl, halogen or —CHs,

3) -(C1- Cg)-alkyl-NH2 or

4) -(C3-Cg)-cycloalkyl-NH2,

Yis 1)the radical of the formula Il] where
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pis the integer 1, c¢c) A3 is cyclic amne having 3 to

8 ring atons in which cyclic amne is unsubstituted

or substituted i ndependenti§ of one another once, 20
twice or three tines by RlI, A4 and A5 are as defined
under b), where R5 is bonded to the N atom of A3

i s thedi nt gelp ~Eeg-8)-arrpgikyl or f@w%h@l@g@ylerﬁemowmeh qycloalkyl

25 d) A3 h
Snsabst) t cbaksrIEns blinss et shesiidad egenasy'S one
anot her On%ﬂoth@f\foﬁ@e valcbmr%eb“ﬂﬁ%% byb-D Rip OAR1and A5

-are as defined unde is the nteger Zero

and 30 p |s‘*"t'ﬁe‘N('ﬁ?ngé’rW_hL'Ché%?dlsc?Sld@f't‘% elaveged tr@etW@ R2
1, 2 3, h t i
pyrr ololr di néaa'%ﬁfﬁ ﬂ?%%lzeﬁ%ewdeﬁﬁ?yp q”%l %Ihisch is

unsubst i t uiagds @bsentbs s mtumdgem&e@@mueéﬁdy of one

anot her once, twice or th tines =0 or RI, 35 A4
and A5 are 49 iaéwrﬁsanme%ﬁabalkyhgrpf@nwb the integer
zero [ the intege
zoro. B o Aals MGG i wiEf sl i udghibsRtled or
phenyl is Wt t
[ ndependentg P?&@?&g%ﬁéﬁ@%?ﬁgﬁ%@g dﬁ?\j\n&%{: gﬁ%er th;e of three times
ti mes by Rby-@R1GorB1, A5 is phenyl, in which phenyl
I S unsubst 'At4% q%l;&r_ Séf,Eft ituted independently of one
'ce ‘or ir

anot her once, hree tines by RL, o0 and p are

“the integeA5lisaad)10-G3-RHe integer | or 2, where Rl

nc) Pord " RS SRR RS oL S 0T e
of three ti nes b)) - {(Sb§Re; of kyl , 15 b) triazolyl or
pyri di nyl,
ayd) -C(0)-O-R7,
o is the integer 1, and |
p is the integer 1,
c) A3 is cyclic amine having 3 to 8 ring atoms in which cyclic amine is
| unsubstituted or substituted independently of one another once,
twice or three times by R1,
A4 and A5 are as defined under b),
where RS is bonded to the N atom of A3,
o is the integer zero, and
p is the integer zero or 1, or
d} A3is —(CHg)q—(Cs-CM)—aryl in which aryl is unsubstituted or
substituted independently of one another once, twice or three times
by R1,
A4 and A5 are as defined under b),
o is the integer zero or 1, and
p is the integer 1, and
q is the integer zero, 1, 2 or 3,
e) A3 is -(CH2)-Het in which Het is pyrrolidine, benzothiophene or

_piperidine, which is unsubstituted or substituted independently of
“one another once, twice or three times by =0 or R1,
A4 and A5 are as defined under b),
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c) -(C1-c4)-alkyl, d) -(C3- Cg)-cycloalkyl, e) -CF3,
f) -0-CF3, 20 g) fluorine or h) chlorine, where R2
is a) phenyl in which pheny$ is unsubstituted or
substituted independently of one another once, tw ce
or three times by 25 Rl, b) -(Cl- C3)-alkyl in which
al kyl is ur@slﬁﬂéﬁtlﬂf‘iﬁeéaelaors bstituted independently
of one ano ge or three tines by R1, c¢)

- (C3- C5) - ctypi‘ﬁ %ﬁgefn e e cycloal kyl is

unsubst i t utrésitherintegér zarbst,i2 ot&d i ndependently of one

0 e oonrais K Sq ShenhlTh Gfich! RBRy I%unmsg@tgl Posiuted
o v PGSRy Ao bR Bhodick s BRI .

unsubsti t utddse®-,substituted independently of one

Rt et Oy B, B Aerk) Hlefti Refdg fstnuted

substi t ut ethdepbedeégeiyds ohk anofhep orcanwick@r tiree eimes\vidyoR1,

or three tines . .C) 4- to 15-nmenbered Het ring
~in which I—l@tanplméreltglirﬁe%ﬁsh ituted or substituted

|ndependenbl,ytr@‘m@%rqaraﬁQher once, twice or three
times by Rl C8) cycl oal kyl in which

cycl odfNee Ritds unsubst ituted or substituted

i nde enden 0
T reE R o AR HOL BRI e b i

mdependently of one another once, twice of three times by
-(C1-Cq)-alkyl,
b) triazoly! or pyridinyl,
c)  -(Cq-Cylalkyl,
d) -(C3- Cg)-cycloalkyl,
e) -CF3,
f) -O-CF3,
g) fluorine or
h) chlorine,
where R2 is
a) phenyl in which phenyl is unsubstituted or substituted
independently of one another once, twice or three times by

R1,
b} -(C4- Cg)-alkyl in which alkyl is unsubstituted or substituted

. independently of one another once, twice or three times by
R1,

c) ~(C3-Cp)-cycloalkyl in which cycloalkyl is unsubstituted or
substituted independently of one another once, twice or
three times by R1,

d) -CFzor

e) hydrogen atom,
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where R4 and R5 are identical or different are

i ndependently of one another a) -(Cl-C6)-al kyl or
-(C2-C6) -al kenyl, in which2al kyl or alkenyl is
unsubstituted or substituted i ndependently of one
another 20 once, twice or three times by R, nt;ze

- ( C6- cupre 433, IRG andiRT @re ideplical or diferant are indepernsiently of one
substit ik i ndependent|y of one anot her once, tw ce

or three times by Rl, c) 4- to 15-nenbered Het ring

i n which Het) ri R{fC4-EpR8lkyirs wingth dlknfl ésdursubstithiedi drisubstituted
i ndependently of one another once, twice or three
times by R1, d) indepgnd®)tlysfensanriieroncewiier or three times by
cycloal kyl is umgubstituted or substituted

i ndependently of dne another once, twice or three

ti mes by RIb) or -Bi-€)4hgnt iogdictaanyhis umsuititiatad oRSulistituted
together with the nitroqen atomto which they are
bonded a ring d¥largaeentysthorg @nplienence vicsiar dirae times by
pi peridine, azepgnes, azocanes, azepine, dioxazole,

di oxazi ne, 1, 4-di azepane, 1, 2-diazepine, _

1, 3- di azepiche, #; I Hh-awephared Het ninglirwhieh Hetrridaisol i ne,

- i'mdazolidine, @é%@tiﬁﬁ&lj ﬁlé sdb%%{d?éc?ﬁwl%:ehgﬂd%%tly of one another

I sot hi azol i ne, ' SOXazo 1'soxazo
i soxazol i di ne, ?ncsdwikedritree tivedsapi Rer azi ne,

EISIRCHCY CROLTT i N I R e

pyridazine, pyr BgﬁﬁgﬁuteBYﬁdeﬂ}agég%}ﬁw JPY¥hE Rhther once, twice or

pyrrolidinone, pyrrollne, ahydropyri1dine,

thiazol e, thiadttaeetimesthlyiRbkza@ri di ne, thiazoline,

t hi onor phol_i ne, -triazine, 1,2,4-triazine,
1,3,5-tri a??ne, hX&?agﬁf“{ﬂ zole or 1,2,4-triazole, 5Y

1s 2) vihees RadindaR5 afe itlbetidabondiffarehYarsihaserdehtpof driee

group of azetidin-2-one, pyrrolidin-2-one or
pi per PAPHES one, where the radical is substituted on

~the nitrogpn al@nCE)-SRA l*a)lt; C{}@é&)@-)élk@ﬁgl, whetiieh Bikyll & sMeny! is
y

-(Cl-Cg)-al kyl in which a i s unsubst.ituted or
substituted 10 unsldstudshod substituteteindepdridentipottene another

twice or three tines b b). phen i n which phenyl
i s unsubstitut ean%%ﬁgﬁéﬂ%rﬁ?éa‘%s%&bndent ly of one
anot her ongg, t WORECQ)-dritrie @hichne§l i YinElbstifted¥Os @ uted
atom or d) -(CS%) -%{/)clrgal kyl irgr?v\hi ch cycl oal kyl is

~unsubsti t ut ed oindependently of one another once, twice or three times by

- R1,

c) 4- to 15-membered Het ring in which Het ring is
unsubstituted or substituted independently of one another
once, twice or three times by R1,

d) '-(C3-C3)-cycloalkyl in which cycloalkyl is unsubstituted or

substituted independently of one another once, twice or
three times by R1, or
e) hydrogen atom, or

R4 and R5 form together with the nitrogen atom to which they are bonded a ring

~derived from azetidine, pyrrolidine, piperidine, azepanes, azocanes, azepine,

dioxazole, dioxazine, 1,4-diazepane, 1,2-diazepine, 1,3-diazepine, 1,4-diazepine,
imidazole, imidazoline, imidazolidine, isothiazole, isothiazolidine, isothiazoline,
isoxazole, isoxazoline, isoxazolidine, 2-isoxazoline, ketopiperazine, morpholine,
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Yis

Yis

15 substituted i ndependently of one anot her once,

twice or three tines by RlL, Y is 3) the radical of

the formula V where in the2t¢ase a) R12 is 1)

(C1-C6)-al kyl in which alkyl is unsubstituted or
substituted independently of one another once, tw ce

dil . Alprazepanenexarsie piperazipegyyrazine, pyrazole pyrazollne pyrazolidine,

e S R A

atatsahﬁimmmdme thiguale tkuadnaholeathamh@nﬂ;thi@tolm tr&morphaline,

b2 RAnP (PRt gl o P2 B ok 2 B, *°

t2)ithe radicdl lof the formela IV%EId&;edeom amel gfdLig of 21izdf)din-2-one,
i n which al kyl

YIS S8 b1 PReBA 3roRBere iasaticAb SR LEH pche

“OHitfo tBﬁfme%@ﬁ%aséB}/R% or three times by Rl, or 2)
y

- ( % al kyl -pyrid in which al kyl and pyridyl are
adare Sunsubstituted or substituted independently of

one a ther ; n

t he case b) Cﬁlggfalkil) hy o%%‘ﬂ §?n db@ﬁsﬁtéﬁy%%h &?Dgﬁdkyl
in which aligddpehdentysiRpkidnotRe ofte, &wtz;‘étdrttmb@dme%ﬁay R1,
|ndependently of one another once, twice or th

ti mes BBy RPheny in which phenyids uawgﬂtit%%ﬁwuqsﬁtl.\;ﬂq lgﬁependently

phenyl is %ﬂéH@%hbﬂwHF@ﬁceoﬁwacé%Pﬁ{rbéHﬁ'%gHy pendent | y
of one another once, twce or three tines y R1, or

4) - (GD C3hvdioggn aigm iyl i n which al kyl and pyri dyl

are eggh 5 dé{‘égﬁg}didw th Which B?ﬂbéik;%'iﬂnéd% i thy

of one’anot W ce. or ree’ tines and

R13 is - CHsERSstiti8d WtRbendshtRt on8 shbfher Bﬁg@ﬁtﬂﬁ:@ﬁr'th{re@ftlmes
one another henyl or pyridyl in which pheny or

pyrl dyl ar 8Y&deh unsubstituted or substituted

Y ARERN] theorlfe e tRIRe die, “Rur Ris and

RIZ iare i dénti cs(D1c¢6)eaHﬁsflmwh‘tchaﬂwl wrunsubstidpted de substituted

of one another 1) hydrogen atom

independently of oné another once, twice or three times by R1,

2) -(Cg-Ca)-alkyl-(C3-Cg)-cycloalkyi in which cycloaikyl is
unsubstituted or substituted independently of one another once,
twice or three times by R1, or |

3) -(Cp-C3)-alkyl-phenyl in which phenyl is unsubstituted or
substituted independently of one another once, twice or three times
by R1, and _ '

R13is 1) -(Cp-Cg)-alkyl-phenyl in which alkyl and phenyl are each
unsubstituted or sUbstituted independently of one another
once, twice or three times by R1, or

2) -(Co-Cg)-alkyl-pyridyl in which alkyl and pyridyl are each
unsubstituted or substituted independently of one another
_ once, twice or three times by R1, or |

in the case b)

R12 is 1) hydrogen atom),

2) -(C1-Cg)-alkyl in which alkyl is unsubstituted or substituted

independently of one another once, twice or three times by R1,
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2) -(C1-C3)-alkyl in which alkyl is unsubstituted or
substituted once or 15 twice by Rl, 3) fluorine, 4)

-OH, 5) -NH2 or 6) -(C0-C32-al kyl -phenyl, in which

al kyl and phenyl are each 20 unsubstituted or
substltuted |nde ndently of one another once, twice

or three tide &0%433 )-alkyhpheaybin whigh m@myblmunéﬁb&tﬁéed or
fornmul a VI i denti ca

dif 1 er ent &Hﬁhtﬁw@d-'%e@&@ﬂa@ﬁt PSR ShigeHBloe apthree tmes
hydrogen atgym1,2p 2) - (Cl-C6)- aIkyI in which alkyl is
unsubstituted or substituted once

- (C0- C3) - alfy| - plken(yB)-alkYlomyrign iaw\mh aimapﬁéuwyl@r%egch

o anot osettdiy 8 st tbd MdEbenad D BF 084 andindhgnoe,
T oo o e Oy threehmEeloyRE il kY e T RS
ar e
R53{5ndonc PG -E8 @i BB ir0e 1 SteyaeRsareaim onganogyer
-(A - C3) - ghkii o ByM\éNl Wwﬁi’chﬁb'hehﬁ dr'??htfﬂﬁtafé é’écﬁﬂjr%;ubstltuted

substi tuted once of orine

-OH, 5 5) orﬁmst@teé)ndep@od@w Célonylanpﬂi@nynce fiwiggio hree
al kyl and phenyl each unsubstituted or
substltuteﬂnﬁﬁ&ébgh rnyalkyl kel #Rdt her once, twice

- R B, s R Sgiodiiafen dnenbll SHEAetuidhedbenty piqre

coprend  of the formula la, where U is hydrogen atom

Xis t raﬂg of the formula Il in which mis the
i nt eg S ydrogen atom,
-(C4-Cg)-alkyl in which alkyl is unsubstituted or substituted once or
twice by R1,
3) fluorine,
4) -OH,
5) -NH2 or

6) -(Cp-C3)-alkyl-phenyl, in which alkyl and phenyl are each
unsubstituted or substituted independently of one another ohce,
twice or three times by R1, or

4) the radical of the formula VI, - where
R24 and R25 are identical or different and are independently of one another

1) hydrogen atom,

2) -(C1-Cg)-alkyl in which alkyl is unsubstituted or substituted once or

~ twice by R1,

3) -(Cp-Ca)-alkyl-phenyl in which alkyl and phenyl are each
unsubstituted or substituted independently of one another once,
twice or three times by R1, or

4) -(Co-Cs)-alkyl-(C3-Cs)-cycloalkyl, or

R26, R27, R28 and R29 are identical or different and are independently of one
another

1) hydrogen atom,
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15 Al is -(CH2)-, A2 is am nopyridyl in which

am nopyridyl is unsubstituted or substituted

i ndependently of one anothg® once, twi ce or three

ti mes by hal ogen or C}B Y i's 1) t he radical of the
formula 111 where a) A - (C3-C8) - | oal kyl in
whi ch Dycl o('S-Tk)ﬂS)T%kYu ms\ulwglﬂ atkuk f§d‘”§¥b%'lt}5§‘ﬂ P suksgtuted once or
-|ndependeg%N% % ne anot her once, twice or three

ti mes by 80 ™4 and AS are absent, b) A3 is

- (C3- @) - alikymnyd,ene i n which alkynylene 'S
unsubstituted or substituted i ndependently of one
anot h onc Hatmﬁce or three times by Rl, and 25 A4
and. Ag)are_ghsept, c) A3 is cyclic amine having 3 to 8
ring atons in“which cyclic amne is wunsubstituted or

subst ig) ut ed(Gpagpakdeiticnyl infwhidrealkyl@hti @henyices et ce
or three times by RI, and ‘A4 and A5 are absent, d) A3
is - (CH2) qupshsfitutea omm@ﬁtme@mryibpemamﬁs obon¢ anotber once,

substitute ICé% mggﬂﬁ@g%?té%?% one anot h_er On_ce,

twice or thige lines 's -N(R2)- in which R2

. ASis a)1) -0(0-R3, a)2
Zis nydfoch A ERE DI S Lo R or on )

-C(O-0OR7, o is the integer 1, and p is the integer
is the integer zero, 2, 5e) A3is
The Invmﬂg)fw%p%trelﬁtewmut% cppound gf tb9 rf‘PrﬁlH'%”aa avhere
Uis mgﬁ;bg I{]ﬁ.nWhl ch is unsubstituted or substituted
X e en ently of one another once, twice or three
Xis ttheresadida) oRbe founils lldpydrich and A5 is as defined under
is bonded to the nitrogen atom of A3, 10
%ls’[w?%tg ér?t51éger 1, and r is the integer zero, 1, 2 or
3\1 i8) -(&H4)s - CH2- phenyl, where phenyl is unsubstituted
or substituted indep endent |y of one anot her once,
AR 8 e agtinapyyridy in winich q;glnm)yrlc%(ma@substgtuted or substituted

independently of one another once, twice or three times by halogen or
-CHg,
Yis 1) the radical of the formula |ll where _
a) A3 is -(C3-Cg)-cycloalkyl in which cycloalkyl is unsubstituted or substituted

independently of one another once, twice or three times by R1, and A4 and AS
are absent,

b} A3 is -(C3-Cg)-alkynylene in which alkynylene is unsubstituted or

substituted independently of one another once, twice or three times by R1, and
A4 and A5 are absent,
c) A3 is cyblic amine having 3 to 8 ring atoms in which cyclic amine is
unsubstituted or substituted independently of one another once, twice or three
times by R1, and A4 and AS are absent,
d) A3 is -(CH2)g-phenyl in which phenyl is unsubstituted or substituted
independently of one another once, twice or three tfimes by R1,
A4 is -N(R2)- in which R2 is as defined below
A5is a)l) -C(O)-RS3, |

a)2) -C(O)-N(R4)-R5,

a)3) -(S0O2)-R6 or
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Is A5 is phenyl, where phenyl is unsubstituted or
substituted i ndependently of one another once, tw ce
or three tinmes by R, wherg4Rl is a) phenyl where
phenyl is unsubstituted or substituted independently
of one another once, twice or three tines by

_(Cl- G¥) al-YP)OB7b) triazolyl or pyridinyl, c)

d) -(C3-C6)-cycloalkyl, e) -CF3, f)
-%%E?,Qte%%) nPI uorine or i) chlorine, where R2 is
hy grtbgéregardimaod - (Cl-C3)-al kyl in which is alkyl is
u(ﬂs ﬁ%tﬂltt ut e%ror Ebstitut ed i ndependently of one
bt'He! el ?vvl E&“or three timnes by Rl, where R3,
R§) andARE Tl )-tHutir Wﬁlbhd){etﬂaléFgr@lﬁﬁnea@@Ipmwﬁlehﬁé y
of one anot her 30 a) (C1-Co6 in which alkyl is
unmbsttuteam@ubstrtsheusmdetp@néehtlwuimer&mmarymoé, twimeeor three
W%%gr gnce, twice or three tines by R, b) phenyl in
)bﬁ hyl is unsubstituted or substituted
| AMlispabsdrnand/ABls anéefirmdainder dpndere ABiis Bormdedt tbiteenitrogen
ti,nes R1, 25 <c¢) hydrogen atom or d)
3B 843 cycl oal kyl in which cycloalkyl is
ysuhs tritégbreid apg substituted independently of one

anot her once, twce or three tinmes by Rl, where R4
drisithesnigoer zerenti2ar 3or different are independently of

A0 ch KA RobHGstenkichiprra e emya uGevadiidad oppibsifitla ' "
ﬁHclP ernééﬁtfs}j %b&%ﬂ%%%\ ¥ tg{;]ceencé}%hiae%%% W)Bﬁenytw: ge

LMSIBb@t—l tuted or substituted i ndependent ly of one

t t hr '
%‘%'Poé’@ﬁ” t\?fh’?fegh%gyﬁ%ég&@? t%% %%.Lﬁ%ﬁf% r\f&ﬁp%rrfienﬂy of one
Gretlokié, tWﬁ:eLtﬁShlrl@:&ttinﬁég Rq)r substituted

|ndependently of one another once, twi ce or three
MheE RdYSR1, "Y is 2) the radical of a pyrrolidin-2-one

_\(;ﬁlzer e gha e Bher‘l mﬁﬁter@%r'sﬁts)gﬁﬁféd%@@pe%entﬁsof one

rogen at I's ere
another once, tw;ce or three times by -(C4-Cg4)-alkyl,

b) triazolyl or pyridinyl,
c)  ~{C4-Cq)-alkyl,

d) -(C3-Ceg)-cycloalkyl,
e) -CF3,

fy  -O-CFs,

g) fluorine or

li) chlorine,

where R2 is hydrogen atom or -(C1-Cg)-alkyl in which is alkyl is unsubstituted or

substituted independently of one another once, twice or three times by R1, where
R3, R6 and R7 are identical or different are independently of one another
a) (C1-Cg)-alkyl in which alkyl is unsubstituted or substituted independently of

one another once, twice or three times by R1,
b) phenyl in which phenyl is unsubstituted or substituted independently of one
another once, twice or three times by R1,
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a) (Cl-Co6)-al kyl in which alkyl is unsubstituted or
substituted i ndependently of one another once, tw ce
or three times by R, b) pkBnyl in which phenyl is
unsubstituted or substituted i ndependently of one
another once, twice or three tines by Rl, 20 c)

_@)C3- dBreaRN FAMKYr i n whi ch cycl oal kyl is

u substituted or substjtuted |jndependently of one
ot hetCatrekovelapkd pwhich cyeioaliiiis uawwtuteﬂ Prss@ystlw

di I f the,f R12 h
r?c'l?a séandbfity & o ot ice, B e iecsy Brm '
SMIb?EI R4hegiRERAe pinded ok mlfﬁéfr%m%% ﬁfdﬂ@bbﬁder@l Q)eoné Wh@ther
or i's

R ana%mé kyl@ae&r%ﬁ{hewom Whieh avfasltcﬁéﬂke%éwsu%&ﬂtuted

D i BBl n e e A s s BBty tmes by

anot heR1,once, twice or three tinmes by Rl, and 30 R16,

re dentlc or dlfferen nd are
Rﬂédepﬁﬁaﬁmmﬁ% eyl GG MBI R anesgeRea TGRpergenty of one
-(C1- %ﬂf&r'@)‘lbeltmd%r(iﬁe@ﬂfﬂés HaﬁR#mSUbSt ituted or
substituted once or twce or 26 3) -(CO

@) al GregsREON, oF n whi ch aI kyl and phenyl are each -
ot nelCatiseycealft e whick pdaalty T unspotiledors ipeitutad
h%/dcrlo qp%ﬁagflﬁt[yd\_l’ozr)g)angaﬁ‘@b%a@ﬁé,_atlgri(%qr thre)e times by R1,

-Z)@Be EDical vt b patrbhdin-259ne-witdre @e radical is substituted in each case by

(C3-C6)-cycloalkyl. io The invention
%@PHE‘?‘/‘E P'ngé%ét% a compound of the fornula | a where
WhareRadgogen atom X is the radi cal of the fornula I

“in which _mis the |integer i s

15
A i s (Enla)akd i Wmcnﬁlkahswsuwwgﬂ |0§ ﬁ@f@gﬂ'tl&fﬁd independently of

subst 'otnléta%%ther once, twice or three times by R1,

b) phenyl in which phenyl is unsubstituted or substituted independently of one
another once, twice or three times by R1,

c) -(C3-Cg)-cycloatky! in which cycloalkyl is unsubstituted or substituted

independently of one another once, twice or three times by R1,
3) the radical of the formula V where

R12is hydrogen atom or -(C1-Cg)-alkyl in which alkyl is unsubstituted or

substituted independently of one another once, twice or three times by R1,
and _
R13is -CH(R8)-R8 where R8 and R9 are independently of one another

phenyl or pyridyl in which pyridyl and phenyl are each unsubstituted or
substituted independently of one another once, twice or three times by R1,
and
R16, R17, R18 and R19 are identical or different and are independently of one
another
1) hydrogen atom, _
- 2) -(C1-Cg)-alkyl in which alkyl is unsubstituted or substituted once or

- twice by R1, or
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I ndependently of one another once, twice or three
times by F, d, Br, | or -CH3, Yis 1) the radical of
the formula Il where a) A38is -(C3-C8)-cycloal kyl in
whi ch cycl oal kyl is unsubstituted or substituted
independentu¥ of one another once, twice or three

&

times By R-(Coarfed)Aikvhpbiems inovhighealisy sad bhenyl axg epeh
- (C2- Cc4) - al kynyl i i | kyl yl i
uhsavet ) BB e VR e RoBa AT g one

anot her onggiceloftii8e BMmesibyaR1 tdnees by R1, and A4 and
A5 are absent, c¢c) A3 is cyclic anine having 3 to 6
riing AWEFRZEN@QMI ch cyclic amine is 25 unsubstituted

o5y suhgt byt eg.j ndependently of one another once,
tv?/i ce gﬁf\{ tbﬁ?eey’ti mes by Rl1, and A4 and A5 are absent,

43 A3 [4- goBphenyl in which phenyl is

un)subsgcis} St@e:gmzr substituted independently of one
ahot he(CpbgealkywCg-Cgy)-cyvtivalkyli i nes by R1, A4 is
-N(R2)-_in which R2 is as_defined below, 30 A5 is
A1) ~G1p1eBakdyR OB Calrrryrealkyla) 3) - (S02)-R6 or
27 a)4) -C(O-OR7, ois the integer 1, pis the
integer 1, and g is the integer zero, 1, or 2, 5e) A3

The invéntiohGhiZher-rkletes 16 andbrapourelt ofithe forpld RIVitsiree or

Uis
Xis

Yis

pf_:yperi di ne which is wunsubstituted or substituted
IMYHEWEARRPI y of one anot her once, twice or three
thaBsida oRhe 16¢IS 11BRSEIdh and A5 is as defined under

, Where A5 is bonded to the nitrogen atomof A3, 10
pn issthetrteger bger 1, and r is the integer zero, 1, 2 or
A1 i) @-I%)-S - CH2- phenyl , where phenyl is unsubstituted
or substi?dted independently of one another once,
twice or three timeg by R, A4 is -0-, 15 A5 is
phenyl , wher e -ph§ HaIHYNsubstituted or substituted

PSP RIS of DA€ 200Ul R15RudNSE oP ubdlfSe

independently of one another once, twice or three times by F, Cl, Br, | or -CHg,

1) the radical of the formutia Ill where _
a) A3 is -{C3-Cg)-cycloalkyl in which cycloalky! is unsubstituted or substituied

independently of one another once, twice or three times by R1, and A4 and A5

are absent,

'b) A3 is -(C2-C4)-alkynylene in which alkylylene is unsubstituted or

substituted independently of one another once, twice or three times by R1, and
A4 and A5 are absent,

c) A3 is cyclic aminé having 3 to 6 ring atoms in which cyclic amine is
unsubstituted or substituted independently of one another once, twice or three
times by R1, and A4 and A5 are absent,

d) A3 is -(CHg)q-phenyI in which phenyl is unsubstituted or substituted

independently of one another once, twice or three times by R1,
Ad is -N(R2)- in which R2 is as defined below,
A5is a)l) -C(O)-R3,

a)2) -C(O)-N(R4)-R5,

a)3) -(SO2)-R6 or
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a) phenyl where phenyl is unsubstituted or substituted
i ndependently of one another once, twice or three
times by -(Cl-C4)-al kyl, 2@7b) pyridyl or tetrazolyl,
c) (Cl-4)-alkyl, d) -(C3-C6)-cycloal kyl, e) -CF3,

f) -O , luorine or i) chlorine, where R2
IS hyd"%ggen*cigba'g ' -(C1l-C3)-al kyl in which alkyl is
upsdipstihteyéed or  substituted independently of one
anot her once, twice or three tines by RI, where RS,
RB Iaih integerr b andent i cal or different are i ndependent |y
of, ; i -(C1-C6)-al kyl in which alkyl is
uﬂgﬁﬁgtlﬁgg%ﬁ%?gﬁ Stituted i ndependently of one
a@éot heh3 rn{@Ho ket én whichtiatds & ipyeslidine Sipipérjdiphwhich is n

whi ch %ggl IS unsubstituted or substituted .
i YeRRE qrypuBstitgied indapsndenrtiyopicme anpthas opeet wiegeor three

tﬂirﬁ§§bf’¥21mg or 28 «c) (C3-06)-cycloal kyl, in which
C}K%[oa kyl is unsubst ituted or substituted

i vél igotrsgshand/Abfs andefinedtunsier dhodiere Wb debondadiodke nitrogen
&jatﬁfﬁwsof R1, where R4 and RS are identical or

ITferent are independently of one another a)

-it Bh€ajtegarklylandn whi ch al kyl is unsubstituted or
substituted indﬁpﬁgdgntly 5 of one anot her once,

t"\iF 'SFEQFHF%YQ- i85y RI, b) phenyl in which phenyl

ot neb> BrCHEFRnSL BER e EnslETRRRe S b dsifiied g

; v es S L . P
3:1 g umb éﬁ%@ggﬁtﬁf% saﬁbtm uét? ?Ig Eg’lw({éndgg%%%é ﬁ% @ag ’yo n IeS
axfoishEr, once, twice or three tines by Rl, Yis 2) the

AR el SRR DR O SRR one
wher e aRBthies optes iyiceion thvee dimgsten®l, i s unsubstituted or

SthSt iF{JUt ed i ndependently of one another once, tw ce
HFEREE®times by RL, 15 Y is 3) the radical of the

fagr MulpaeNy Witese phdi/| issurtyBERORE ctsOBsRitet Hddgthdahtiybf one

in which alkyl I's unsubstituted or substituted

i ndepanditiet byce ftwics @r dret tiafeshyc€C1-Oap-akypr three
times by Rl, and R13 is -CH(R8)-R9 where R8 and RO
®Me i pyeghndtatakzglybf one anot her

c)  ~(Cq-Ca)-alkyl,
d)  ~(C3-Cg)cycloalkyl,
e) -CF3,

f) -O-CF3,

a) fluorine or

i) chlorine,

where R2 is hydrogen atom or -(C1-C3)-alkyl in which alkyl is unsubstituted or
substituted independently of one another once, twice or three times by R1,
where R3, R6 and RY are identical or different are independently of one another
a) -(C1-Cg)-alkyl in which alkyl is unéubstituted or substituted independently
of one another once, twice or three times by R1,

b) phenyl in which phenyl is unsubstituted or substituted independently of one
another once, twice or three times by R1, or
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phenyl or pyridyl in which pyridyl and phenyl are each
unsubstituted or substituted 20 i ndependently of one
anot her once, twice or thrgg tinmes by Rl, R16, R17,
R18 and R19 are identical or different and are

i ndependently of one another 1) hydrogen atom 2)

-d)CL- CRig-ekklcliddlyMih @hicH dﬁbdoalk%'! M%HQI%HH%’[H& 8f sWstituted

SUbStItUt eg once or tw ce

Gﬁde;mnkighﬂypdsfmrw andtlﬁemdmcahtvmm thesadinrpdepy R1ar e each

b tituyted d dent |
A 3{ %ﬂﬁi af‘wd@a“ 'H&%&w:an%@ %ﬁer%%n %HEO@ prRother
haadr 0g@TY @E;?El'kﬁﬁﬁ wHih AIRW et Qb sfitdtdd @ subsliBteRSndébendently

conmpounds 0 e formula la fromthe serles
&f@ﬁe&rothmppnteiltwma-qrIthreéﬂtl(’ribscb)yCRD,hexyI

55'(2" d Hﬂﬂ}l’\%ﬁqjﬂ ijﬂolg IUESl( tlg-g%civg%gﬁwntuied independently of one

Fdrriomesa@ﬁ@é g c)rﬂhr@rélti@rﬂﬁil%« R1) sopropyl
(6-am nopyr| di n-3-yl)-2-(1- cycl ohexyl -

|'q-)l m @ﬁg@ﬂeﬂﬁ%’?p?ropl onate, Cycl opropyl met hyl

| m d &g%, X??%E]IH{]YJ) E‘. \R@HQE gyél @fcl Ohe,b%ﬁtyédhc;n substltuted
I%Ede%egaz OB/POX ﬁbéfghg% thco O thrRU s By R,

Yis D)Gyetaaivakyl a)pyndrdholsdnewmrhyﬂe radical is substltuted in each case by

BB BRAR 1) 2O P!

JvHebe R@l@Fﬁé’ﬂiyl ¢H Whidgh pheny-ig &nélhtiéhl@m%ub%t[tuted independently
propi onic acid

Himd
3- (6- Aﬁ?%ﬁw of oncg, w;eertme%h@@s.baﬁqt4 yl -

Yis 13 kHE Gareal oﬂmxlfam&@wm&eam d,
3-(6-Am nopyridin-3-yl)-2-[1- (2 oxo- 1- phenyl pyrrolidin

FB2us) - 1 Hhydrbgar alonftoy (ERICH  widéh Hikyl is unsubstituted or
3- (6- Am nop{/rlgﬁ 3-yl) (2@{%69[3?{3Menzhydryl gar banoyl ) net

* bybstittitettindepdaden thybf pnk mnothiep bhee, twtuad)r tmreeltmtqpﬁﬂ and

RIBE " TRy erk K i Ro 2 Grdepenaeiit of ané ahother
hér@yi Anpyrm:wm \drmeh § r}(dl)h aRd bﬁerﬁﬂaf@e@&!ﬁ%%&%@ ds}f‘s%mhtuted

H i m dazol - propionjic acid

mdeeemﬁr\%@ﬁpnguaﬁot@eypwcezh{vme[ozﬂ(@e dmesdmRhcet yl pi per
%BPR‘HW&@EH@! RiiolarEhddMidazR dirfbrditiandr8 MRk Rd&tlydf one
8rgteermi nopyri di n-3-yl)-2-{1-[2-(1- benzoyl pi peri di n- 4-

t 1 d | -4-yl}propionic acid,
%5 'e dr!r)]%%ny%o I'n- g-ZSI ) - ZY[iP(leenzoyl pi peridin-2-ylm
E) hyI XE€1-C4)iatkyd arwhich-ajikdy] BrumgLbdtitated @€ sdbstituted once or twice

Eﬁé Ami nopyri di n- 3- yI) 2-(1-{2-[1-(3-phenyl propi onyl)
BY Pds i n-3-yl Jethyl }-1 Hi ni dazol -

3) ~(Co- C3)-afky]-phenyl, in which alkyl and phenyl are each unsubstituted or
substituted independently of one another once, twice or three times by R1, and
Z is hydrogen atom. '

The invention further relates fo compounds of the formula la from the series
3-(6-Aminopyridin-3-yl)-2-( 1-cyc|ohexy|-‘f H-imidazol-4-yl)propionic acid,

Methyl 3-(6-aminopyridin-3-yl)-2-(1-cyclohexyl-1H-imidazol-4-yl)propionate,

Isopropyl 3-(6-aminopyridin-3-yl}-2-(1-cyclohexyl-1H-imidazol-4-yl)propionate,
Cyclopropylmethyl 3-(6-aminopyridin-3-yl)-2-(1-cyclohexyl-1 H-imidazol-4-yl)propionate,
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20 4-yl)propionic acid, 3-(6-Am
i nopyridin-3-yl)-2-[1-(1-di phenyl acetyl pi peridin-3-ylm
ethyl)-1 Himdazol -4-yl]-29ropionic acid,
3-(6-Am nopyridin-3-yl)-2-(1-{2-[1-(3- phenylproplonyl)
pi peridin-4-yl]ethyl}-1 Himdazol-4- yl)propionic

2- Hydm@hy@ﬁfs-am:nopyndm -3-yl)-2-(1-cyclohexyl-1H-imidazol-4-yl}propionate,

1- Cyc@h&%lﬁ?%ﬁﬂ%ﬁx?%tﬂzl%#aamla?ﬂﬁld% 9I}'2r op éghr?%&amﬁhle&f& q -yl)-

pl'OpiOBElt@ﬁ Am nopyridin-3-yl)-2-{1-[2-(1- phenyl acetyl pi perid

o6 ARG NEI S A oA Mt BB A,

3-(6 -Aanhmdpyytld?rp&gk){z @kmpancyrh-#aﬂhyll-[hudaﬂ -43@propionic acid,
4
3-(e-Agh e B GBS motcipgisg Homisrela wlerepiopic

acid, ethyl)-1 H-| m dazol - 4 yl ] propi onic aci d

- 3-(6- App_xrgqﬁygg r I dl Bq%%y_a{y!gar 1p€p?/8rzn%¥hyl] 1H- |m1dazol 4-ylipropionic

acid, 3-(6- Amnopyrldln 3-yl)-2-11-(4-[1,2,4]triazol -1-yl - be

nzIZlH-lmdazoI4%/&)r0|on|cac:|d 35

lsoproeyl(l’e GapmivepyridiaiSny 321 (benzhydpdcarbampylgmetnyt-i bixigtidaro)#-yl}-

propio}a H i m dazol -4-yl ] propi onic acid, 30 _
6- Ami nopyridin-3-yl)-2-11-(1, 1- dIOXO 1

3- (6-Am4mp@rlbler&-w|)+2}{ﬂ H#-¢PinbanPungidumpiimriy)]-1H-ridazol-4-yl}propionic acid,

3-(6-As IR S e AR AR 35k vpiocrinet el Brimiaspa-

propionig-agldyet hyl ) -1 H i m dazol -4-yl ] - propl onic acid, 5

3—(6-Aﬁéo%yéaqp:ho§lirggql[§ - b}gB%qyiq éq.ﬂcﬁr? ﬁcﬁ)& hyﬂorf—? Brrlllgazo —4~)ﬁ}przg ionic

acid, 3-(6- An1nopyr|d|n 3 yl)-2-1I- (2 phenoxybenzyl)-1
dazol opi oni c ac
3-(6- A@ummﬂmﬁ*owr?r[&(Erbsnmy)'plaer[dln - RtwB-Nhisigezol-4aylipropionic
acid, Himdazol -4- yI]proplonlc aci d,
(6- Ami nopyridin-3-yl)-2-(1-prop-2-ynyl -1
3-(6- Awnqmd@z@-yl%-%(ng{g{b(ﬁ -phérylpropignyl)piperidin-3-yllethyl}-1H- imidazol-
nopyridi n-3-yl)-2-(1-but-2-ynyl -1
4me§b&ﬁc§%§%l 4-yl)propionic acid, 10
3-(6—Ar$|+r(o©ymmr&3yl)/-2+[ﬁ4(ﬂdﬁ)hyehyiaé’etf/lﬂ)rpéﬁdlﬁ Jhiirrasting)- Cil einidzeslyd -y -
H-i,m dazol - 4-yl ] propi oni c acid,
pr0plo@ceﬁ'dAmnopyrldln 3-yl)-2-{1-[ (benzhydryl met hyl car bano
3-(6-Aminoppiidiviaky L2t {20tz herfiptbpion -4- -4-
Ty i a5 Py o B ) bimidazol-4
wNYOWQQQ@m carbannyl}nethyl) 1 H |n1dazol 4-yl ] propionic

.3 (6- Ar‘?\ﬁaI gyrlcﬁﬁ-S-yl{IZ-{‘(lj [2n 13ph?r}ylazce[ty1pl?? f%n-3 y(J)fthﬁ%]t%o )l(rT)}lg é?i fl y[}n

PFOPIOTM Bgid] car banoyl } et hyl ) -1 I m dazol -4-yl ] propionic

3-(6-Ar§fn%@ngrw-gagyg-i{g-i[?ﬁggpgefr;wage{yieiﬁr.ioe%~4a{1)@ﬂwla1r%1'rai8%ﬂ-é“ﬁv?"

propiodie dcitlt i m dazol - 4-yl } propi oni ¢ acid,

3-(6- A'H@;’ngﬂq@ﬂg]'ﬁﬁﬁ'ﬁf ,[ﬁ{tg-ﬁ%%ylépb@q){lééatrgcln#y )%?peﬁd%lﬂtlt-];d%]e){ll'lﬁ]rﬂ H-

imidazol-4-yl}propionic acid,
- 3~(6-Aminopyridin-3-yl)-2-[1 (1 ~benzoylpiperidin-4-ylmethyl}-1H- lmldazoi—4~yi]prop|onlc

acid,
3-(6-Aminopyridin-3-yf)-2-(1-benzhydryl-1H-imidazol-4-yl)propionic acid,
3-(6-Aminopyridin-3-yl)-2-[1-(4-[1,2,4]triazol-1-yI-benzyl)-1H-imidazol-4-yl]propionic acid,
3~(6-Aminopyridin-3-yl)-2-[1-(4-trifluoromethoxybenzyl)-1H-imidazol-4-yllpropionic acid,
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propi onic acid, 20

3-(6-Am nopyridin-3-yl)-2-{1-[3-(3-propyl urei do) benzyl
] 1 Himdazol -4-yl }propioghc acid,

(6 Anlnopyrldln 3- yI) 2 {1-[ 3- (3- phenet hyl'urei do) ben

yl]-1 Himdazol -4-y ionic acid,
3‘(6'A31”('@y}5!ﬁ1rh%ﬁ9’r2r[d e TH 6 S albitbony-aryimetoybdtizy
4-yl } propi oni c acid,
:mldaﬂg JI;@M +dﬂﬂr'wpyrl |n 3-yl)-2-{1-[3-(3-vinylurei do)benzyl ]
3- (6-Amin¢py1rld1nd%cxk)42-4 [4-(ptchimorotperamo|bithiopihdn-3-@methyl)-1H-imidazol-4-yl]-
not hi azol - 4-yl)-2-{1-[ (benzhydryl car banoyl ) met
proploﬁvﬁzcd?m H i mi dazol - 4-yl propi onic acid,

3- (6-A3mﬁ<5byﬁﬂ”in®w-lza{2| qe (4~+Mbaopaehdxy()lﬁér(z9ﬁth iRtigaive Ry bRIHit acid,

] propi oni c

3-(6- Aggnﬁnlimaé yl?go[){ &mnﬁ ngxy)benzyl) 1H- lm(:jd%zgll 4~yI]3/r|op|on|c acid,
3- (6-Aﬁm€cﬁayﬁﬁintmpfw O[qil(@ ‘p?ﬂeﬁb)lyb%hiyl} hA- n(n?datzsm gﬁk%ythrc%cﬂp) ph

prop I oni c

3- (6-Aevr(ca1yAﬁ1nr?opsl9-2r(arnﬁom2wny QHﬂmlqaxo%%yb@rﬁp@nmmdj 0) phenyl

3-(6-Ak rz%dvnaﬂ‘ Lelogal by gh@{yfﬂg ‘?rﬁo%z@féilt gR%r%ioFthé/éud,
3-(6-Artinapyddines- ymz;{g X Aapmeﬂmoeycloasxmqmnmrdasz-yr]prop.omc acid,
3-(6-ApYphyi-SHS g dBengivare meth S ey TPV R 230

propiobicaeizhed and conprises 1 to 6 carbon atons or 1 to 10

3-(6-AFERYE 5?3—%‘23”‘?{[& L S e e ORT

|m|dazbmﬁq>¢}brion[dment hexyl 2, 3- d| m et hyl but ane
€0 octanyl nonan or decanyl

3-(E-ARAMIT G ARG e @hanlyer oW seAmeametayls  H-

mdaz&‘fﬂﬁ Eprg BloBRychai n is 5 straight-chain or branched and
Ises 1 to 4 carbon atoms, for exanple methyl ene,

3- (G-Ar@tﬂwvwé -3-y1-3rifil4(Epropytpeidpypheny]- 1H3m[da(29ll-4emléproplonlc acid,

>eARRPREIFDia 5%%@%5%%@%%63@@1%% Wi fon-

propiofigdcidcar bon radi cal s such as " (CZ ClL O -al kenyl ene"

1o ARG B bbb e D e AR .

3-(6-ArRihob{edi ﬁ@ipzi{ﬁ-{lﬂtﬂlphénetﬂyhﬂ*eld%)@é?ﬁpﬂ—q HoRgszol-4fyBbropionic
exanpl e ethenyl ene, propenyl ene, iSopropenylene,
acid, j sobut enyl ene or but enyl ene; the substituents on the

- 3-(6 Alﬁi‘ﬁHBiﬂ%:P@f&ﬂ‘% 3-{d- bél%‘?fhf?&ﬁﬁLb@héiﬂfoi'H%ﬁo%tzﬁl-ﬁi 8Ir}proP:0n|c acid,

rnci con

3- (6-Armnepyr iR )dm“{fl[t&}ﬁ&‘ah}dyteldcabwyﬂéﬁrhn;n|H§zmde3d}pmmon|c acid,

AR AN ear iRy Btk i 2BP R ypropionc

acid, chain or branched and conprises 2 to 10 carbon atons

- seagppiehani P Basdrersory onty i oesy by 1H

imidazol-4-yljpropionic acid, _
3-(6-Aminopyridin-3-yl)-2-{1-[4-(3-tert-butylureido)phenyl]-1H-imidazol-4-yl}propionic
acid,

3-(6-Aminopyridin~3-yl)—2-{1 -[4-(3-benzylureido)phenyl]l-1H-imidazol-4-yl}propionic acid
or |
Ethyl 3-(6-aminopyridin-3-yl)-2-(1-cyclohexyl-1H-imidazol-4-yl)propionate.

The term “(C4-Cg)-alkyl” or (C4-C4g)-alkyl” means hydrocarbon radicals whose carbon

chain is straight-chain or branched and comprises 1 to 6 carbon atoms or 1 to 10 carbon
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The tef@a'c'ﬂ(p'dake <4

i sopropynyl ene, isobuthylynyl ene, butynyl ene,
pentynyl ene or isoners of pentynylene or hexynylene
or i sonmers of hexynylene 29 The term
"(C3-C8)-cycl oal kyl" neans radicals such as conpounds
derived from3- to 8- nenbered nonocycl es such as

atomsg jar| exprofs/methy) ethyburrgpy!, isgpioppebttyl, isobyiyl, déréamyi butyl, pentyl,

isopefifhEREY g, AELRRENI 0o TROPEEN RerbiRck B PR o

decangl. opyl ami ne, azetl di ne, pyrrolidi ne, pi peri di ne,

The S ERBRC o RAlgFpas, Mreae BydrPSRgor sadiFsiE dgiars sagh Ehal 1s;

stralgh?t cha enea'r' dCcﬁ'J %&ﬁgrﬁwbﬁpgmﬁ lﬁ%/re%%ﬁ\p?é methézlene

ethyieze,rm’ppyfem nathmaﬂerieassobhtylemabuhy@neforaeruwajmnenebdm:b
term"Rl 6 and Rl 7 or R18 and RI 9 formtogether

alkylew t'ﬁaﬁﬁéa'@%frw atomto which 30 they are

The terrrﬁs‘ﬁgf éf Vlbggg?ﬁ% i ds' hmoé‘é"i‘%ﬁwfbd%aﬁso&fthrésm at ons’

fromcyc cycl obut yl,
“-(Co-CY§)-8ReieHe” Whosy eh@da atiain Efs&abﬁl‘-ﬁﬁam Bﬂbm@h&@aﬁ@wﬂnpnses
together with the nitrogen atomto which they are
2 to 1(hoartien atoms amd)héneay idegeding o8 thé dlgaiatength, vih 2ain 3rdoupld bonds,

en ato al so rise pne to
for exdlfgle diitleBica PoRBRUF SR T oRT e BB AR RE o BlEnyBne: the
substitsghswn the doubledged may, if tRE4Hos8sibittytexisESinf prineiplq detdreinged in
h the agjtrogen atomto which they are bonded a ring

theEcp{g,pwglggr to 8 ring atoms which may, in addition to

" The tele(@-C gP&RyIBBIREM SNPGRS Eraangld SuchwR

addi ti onal heteroatons fromthe series oxygen, sulfur
“-(C2-G1o)alkynypar” meaas Sydradahehsadidals whede icadmonmhapyik straight-
azetidine, pyrrolidine, piperidine, azepanes,

chain gAyanees andacp@pﬂrw@s ded)@a(‘ﬂr]p@'l atprrx,s mrhgj@p@mgng on the chain
ke 61 St ordo k5t 0 oy EBRRRond

azol e,
isoprom)gkytelmeaizsoblutbylmylemes duhinyleie] pentyndeneaaisdomers of pentynylene or

ey R PR nefy e pane. i per aci he. — pyr azi ne,

The temy r(@od:g)ae,qchwkyaméarch raicaysuchars dtnpdunts akfived o, 3- to 8-
pyrroline, tetrahydropyridine, thiazolidine,
memb@rﬁﬁalzwqcmelesshma@cmmrpnyﬁ cydritity atyslapentyh eyélohexyl,a
tituents derived from azetidi n-2-one,
cycloh%p\(yl %?QBO&H% 2-one, piperidin-2-one, azepan-2-one

The temm (ﬁbyalmammeﬂaamg 268 sing storhsit radamsrddhalsddrived éiom at om
artlal fornula , R18 R19.

| each .case Xfy‘?@ The
propy Efni”a?n F751fNe,P 'éf‘ﬁsp'pieﬁ PReOZEPABEHAERELPERES: branch
p0| nt IS present once, twice or three tines, radicals

as neth%lene et hyl ene or propyl ene mhlch are in
algrt(feda)rbip whish Bag & R@ghaﬁﬁemgzem i, 21963

means (B38RI 34EE 5t S g e B p o MERah e poTepphged, ol or i

-~ the intega? 8efd2 the ratiRE) MY thdlndedAindBRA SovdlénttHdpdcase where the

The term “R16 and R17 or R18 and R19 form together with the carbon atom to which
they are respectively bonded a ring having 3 to 6 ring atoms” means radicals derived
from cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl.

The terms “R4 and R5 form together with the nitrogen atom to which they are bonded a
ring having 3 to 8 ring atoms which may, in addition to the nitrogen atom, also comprise
one to two additional heteroatoms from the series oxygen, sulfur or nitrogen” or “R24
and R25 form together with the nitrogen atom to which they are bonded a ring having 3
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branch point is present once, twice or three tines,
radi cal s such as nethyl ene, ethylene or propyl ene
which are in each case subgituted by radicals R28 and
R29. In the case where the branch point is present
.zero tines, the result is a covalent bond. 20 It

to 8 ringhdlqime wWech Bty dini addities tpdhne nirogem etam. el3q cornprige ertesto two

sosnehTgREelnt iR, Lohtay LSGE Hod g

. derivet yrdnoprapplamine dizetdise, pymiotiding, plpertﬂn@azbmnesaemnea

azepiniy Bckpdi%e, AR EBERE, 2HERBRES, SRR T A Ry

imidazef h'anaz@!ihef irm@amwne NBMNZNding asothilzslir) thoraastigeal |y

‘ 25 ra are referred aryl radicals. The .
'SOX&ZBE&\% QA'SO’E&HOﬁ P%th"PH@'m%?h 4lQKBEeRADgnRIPETATHe;

pyrazirfe, %S(Péi‘éhﬁ@\ﬂy%oﬁdlhé’ [:}y'?daﬁﬁé bﬂ}?ro"ﬁ&iﬁﬁﬁe olné "ttr W:dme

in on wo, three mitual connect ed ing syste
fhlaZO!mQ;fﬂ'“@z_ﬂkﬂﬁ f@@”&féhdtﬂﬁo or thr ee or four identical or
1 f t .
Radicghscf S ol 5t ARiARSRULEBMRAC BerPRLGR 2RHBER one pyrolcin-
2-one tplmrndatdZ«maesa&manr—d)rm ayd azaeef-aye and et stidites lon the nitrogen

ZLI enzi m dazal i nyl, benzi m dazol yl,

atom '@Sﬂ%g %RQ benzot hi of uranyl, benzot hi ophenyl ,

benzoxazol yl, benzthiazolyl, benztriazolyl, 33

benzt etrazeJ—yl— <henzi soxazol yl, benzi sot hi azol yl ,

car bazol yl R 4axH c%:”bazol yI carbolinyl, quinazolinyl,
The péﬂﬁ’él%d‘é/ 18H qR 11 jrg u!‘%l’U’ H@éﬁ%'ﬁ)ﬁl\e case where the

qui nuclrdinyl, chromanyl, rone C|nno I ny
branchqsind-is1peeseq Lonvs fwige or tﬂ\rgeetuzles,u'admgls such as methylene, ethylene

or profBIFEATAT AR Brth oot RYEIN BRI RB e 18 dp e

where thd, brﬁlhempcﬁnizs gredenazenoytimed, thearesllt isha tovaianatidnd.

i m dazol i di nyI i m dazolinyl, imdazolyl, 1

H i ndazol yl , %o’fl nyl, i ndoI i zinyl, indolyl,

3H i ndolyl, 1 sb of uranyl, isochromanyl,

i soi ndazolp@ 4 sgégq‘ol i nyl, isoindolyl, isoquinolinyl

The pagtigéformwalazol yl ), sofrnmaf@ewlau\ﬂymear@, ingtbe lsase where/the
branch! ﬂ'ﬁ t‘g &%Q{er"(tl oqc'es%@& ﬁJo ﬁw’ee u’né? )?Qﬁ?#s%ug% methylene, ethylene

I'soxazol'i ny
or propghenalm;mtrmareom eadmbasweubstlmtaﬂbyamdlqdls R28 and R29. In the case
az 0

| 3- oxadi |
where the3rgic 8 Braent ferd i iR B30k 174 carwientbons di ny!
It shoul@wmiwdi in mécpiamacplfcﬁﬁwla [IPHBt edinRade tothe ARiiEA LS kes

enanthrolln phenazi nyl, phenot hi azi nyl,
ﬂacevgh%%aQ FHTWﬁ phenoxa2|nyl pht hal azi nyl ,

The terfl REEAL E)Uaryl” rﬁéé’r?‘sr Arhiavit hgﬁr‘oﬁéx‘b@b%{&cale WaWﬁﬁ'G to 14 carbon

pyranyl, "pyrazinyl, pyroaz I nyl, pyrazoli

atoms pytharay yExamrlil§!$ bﬂﬂ@BﬂS’M) apyl yagloslx ai@bts(énall naphthyl, for example
pyridoi mi dazol yl, pyridothiazolyl, pyridothi opheny ,

1-naphibt, |Zd1la1Dy||thyl qﬁ@‘:hrybgﬂ fluopsnyi. iapihthyll radisals ehd espadially phenyl
ronI pyrrolyl, tetrahydrofuranyl,
rad;caf%%:re pg'e eﬁ%}?tﬁf@%@égh hol i nyI t et rahydr oqui nol i nyl
The tertre'tdr wyﬂmﬂguh&eré}i et nng Hor: “k%iﬁngﬁhsiﬁ@wetéms having 4 to 15
adi azo i adi az

1,2, 3-%] { | .
carbon BlG5hS WhRh2ae RESEDH I oFies b ieadT s, Fonnesiesfing wisjams and

which cbh"lp@t%@ lovik, thorerﬁbée,ortfauﬁﬂé’rﬁtrﬂaﬁérodhiferenﬁ ﬁét@ﬂ:%?&% Ford the

hi 'enoi m dazol yl, thi onorphol i nyl
series q;qyggq,,mtyqagenlorgu{g’ut mxappias of these rzqng wséqrus yre the radicals

acridinyt, &zepiyl, 'a2&RiM),; aridinygt ﬂédzﬁﬁiaéé’éllnﬁlngenﬁﬁrﬁel}gw benzofuranyl,

benzothiofuranyl, benzothiophenyl, benzoxazolyl, benzthiazolyl, benztriazolyl,
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20 Preferred Het rings are the radicals benzofuranyl,

benzi m dazol yl, benzoxazolyl, benzothiazolyl,

benzot hi ophenyl, 1, 3-benzodBoxol yl, qui nazolinyl,

qui nol i nyl, qui noxalinyl, chromanyl, C|nnollnyl,

furanyl , such as 2- furanyl and 3- furan ;1 mdazolyl,
benztetrarelii| benzisayazohl ytpenasgﬁmohdu danyazolyl, &hmyh&m}yl carbolinyl,

quma%ﬁ?kléﬁgflgléﬁhn l'@g? aﬁrﬁ{;lqwﬁ E@Z%L?(Audl&ﬁgzglh%hanyl chromenyl,
cinnoljmyl, |deaa—hmn10qupgahm)di.cdlbnntahmh|yyl dilpgnzottogyheng, diflydro2dran(2,3-b]-
tetrahggréwgrﬁyd rﬁaggﬁgmyil &Yﬁ Pyéﬂ;q%%glp R@rsﬁ%pfﬁ I%Lf%:ia'zinyg furgnyt,

furazamgl, Rmﬁamlmlirwl miwzahrmrmwazw nuitmaarioly|t:hu@m9| Yr{dollzmyl
; such as 2-thjeny

"“do'yé%hrfr‘é‘ﬁ% o fata et ﬁQPWQBT?"VhtS&’H?aFPMbﬁOHQO“HY' isoindolyl,

isoquiE&Ilrgr ﬂbﬁﬁzmﬂﬂ%ymels%fméﬁﬂﬂ'ﬂfl 2T§Eﬁr_1|ta§ IRy, Té%thiﬁfcfmslg%ﬁo!yi

oxo radi cal or car bon or ‘nitroso radica

tsoxazphcmayb) 2-isoxgzqting, @mfpla_@]wuls ngphthwedmyl@ahygirmamwr@myi
oxadlﬁggrgr i’%g gtlﬁdt\ﬁ%lkl' L?":Z‘J xai ;fgl?oéxﬁazto%olcfftst)%dxazolyl

erei ncti on
oxazolidinyroxadolyt, ezothidahyl, fp@'rm'md«ayimrmnanthmdmr pbendrdRnolinyl,

phenagh3l Biendiigpbpheh SelBR e Ehs e B Gossryl BPetirvE

| plpenctmiw,Lmendlmyl puryng, Hyramyl i mmazieyl ep)trb@zdlldhyl pybél@@flrhmwfazoiyl

pyricagiiy. Wl@?g#ﬁfé\g@%ﬁ%éﬁ: i oB%“""' @l&%&!@@%yl pyridinyl,
pyr:dyiS pyﬂrﬁd@lrﬁ‘ﬂ %ﬂrrroﬁtllﬁﬂil emﬁrrdr ﬁ?/lgﬂlqw&ofyp rpyFrBF}l Q&F&@Hydfuranyl

nction are alk or ar esters.

| teffahsﬁr@ﬁ%qﬁmq}@yl &t@mm@awobw taira r@@mda*rya 8H:fad\Eethiasiazinyl,

1,2,3- thi%@lé%%lgu 99 M\Jﬁhlsﬁia% S e é-n@lﬁ’ﬁ% R, Qﬁst‘ﬁrdd dE@éﬁﬂlhﬁenyl,

_ see & éen, rofect |
thiazolgl Huenyé t@ynpﬂh@;o[yl (tmggqg)gazolyhd:hi@mplmldazolyl thlomorpholinyl,

riopn g 4kl 1 23 F888y, 30 S9LBIE 22 Pt ity
xanthengly al so include correspondi ng poI ymer - bound .
prter 3 St P cls TEPESHA, o B e

benzotgra@mps beﬁzdthlapné\w: cab- bénmﬁé@:ﬁpdpm@zdnﬁﬁeqmﬁm]nlyl lyBINORSlinyl,
be masked , althou t hense

h
chromia s E iy ey A shosdl ot an@aﬁwwm imigazof, indolyl
mdazofli,51 %Dtn%ﬁmyl V@S&ﬁo@{éﬁgp f%bln"i’jb r‘ﬁéz@}@ n]sBkac‘ior gﬁ‘tdﬁgg!gp

M to ar matbl ogi c
phthal@zmyﬂ \péer(ﬂﬂnm,dnmaanyifpyramly!nwmazmml pY¥tidoimidazalyi, @mndopyndmy!

pricob AL 5 3ok 852 RAEE S PSR LBy, oo

such a$ @rpyrrafyl bhe 3qrymoddmdiriof, thdl;mrtmumerl onftdémy; fuch as 2-th|eny|
d3 tﬁ%ﬁ{‘to' ogically tolerated salt of the conpound of the
and o- la |, which conprises 15 a) preparing the

The ter@r@ﬂ%@%@h” ﬁfedn@&luﬁﬁﬁ@ldhﬂ)rineaﬁroﬁh@é\'ﬁr ioginegcheme 1, where
Y have in each case'the neani ngs |nd|cat ed

The tergbmg MeaffeaR 0X0 fagical or a carbonyi {- C(O) ) or nitroso radical (-N=0).

The compounds of the invention can be prepared by well-known processes or by

processes described herein.

Functional groups on the intermediates used, for example amino or carboxyl groups, can

in this connection be masked by suitable protective groups. Examples of suitable
protective groups for amino functions are the t-butoxycarbonyl, the benzyloxycarbonyl or

- the phthalolyl group, and the trityl or tosyl protective group. Examples of suitable




fJH(A N~ (B) ' ON_j OO0 OOOPH (VII) PG

(M11) PG (1X) 1(c) OON-P® PG..' O/ NH (E) Ho'

"NH (D) PG',ONJ OJ NOXa(Xll1) (XI) PG (X) | (F)

G-"P 0 NAY (G 0/ NAY 0J HOJ NN X X 20 (la) (Ib)

35 The conpounds according to (VII) can be obtained
protegiye mﬁp?&eg}armhﬁydgtloﬁ e aligy.carpll ag arylaliryl esters. Protective
group?é:\%@}a@%%cﬁ@%gtabﬁ r@ﬁé%&‘p%’ﬁé&%ﬁﬁfg%# %ﬁﬁ%yaﬁé %@%g@p 8P described

hereirv\mee éBrBaL T.WV.aWautz, tFa Bl . (t:aroﬂeomxd Gmuptsem)rg@w@ Sonthesib(1991),
i S | ntroduc

2nc 3R BB oY Roflo B, P et GRUBS T o The
5 term ;5Fbl%cf \ﬁ&@'&b%)ﬁﬂg@ﬁ%ﬂ% cb%bb&:ncﬂﬁ@pél?%? 86undip ﬁﬁeﬁﬂvé?}oups.

rocess in the presence of a base in an iner

Compgan%ﬁﬁfgaﬂulﬁélﬁaWmhﬁréén@ﬁkeﬁém e way omd iarvdigotbedunational

group§ Bgﬂ%g@glca% %?Feié;%r |aﬂe %Ij%ega%ﬁé%k%c? rﬁ%aglji‘(&ﬁh not
themsph/@ts @@tarmeccmgmjly aebmwhene appfropriate, denguwedsd,(Whére i n

epprofdR i arlalBBh 8O nk s O uRERER faBe e OB gray

10  activeaochpeub8Cofithelimantipeunds of. the fornula X-LG (XIV)
results in the conpounds (X), where functional groups
present in X may be masked by 15 suitable protective

The ingeMtitpSfuBther lefatéstoda BrickePto pP&parvia ithd BopeURI SU68 féula |
and/orfaogte(l?exo?gg)nl”lgnc form of the compound of the formula | and/or a physiologically
tolerated salt of the compound of the formula I, which comprises

15 a) preparing the compound of the formula | as shown in scheme 1, where X and Y have

in each case the meanings indicated above:

Scheme 1
,PG
/ NH pc1\
(A) , N—-— (B)
v (Vi) (1X)
l (C)
o PG,

PG, 7 "N

0 A - ———s
N (o) X
X

(XH) (X1

l (F)
] Y 8] Y
G,"P, /N7 {G) SN
&) _— HO
A4 . -

: X X
20 (la) {Ib)
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chl orine, brom ne, iodine, nesylate, tosylate or
triflate. In step (D) of the process, the conpounds
(X) are converted into the3gonpounds (Xl) by renoving
the protective groups PGL, PGl' and P& and, where

appropriate, the protective group present in X by
The camandadsagsoriieg e/l aan baiebiainethhy epmveatienal maskadsafpr20

exam@@ 4@ @%%%Eﬁlé@&éter it gofﬁséfk%& JQF%O@ re%%ﬁ&?i‘é@é%%rﬁ&n%%hols in the

ween roomte an
preseriod of)thioayl dmdprmilet wheredE&1 iz shitai® oarbongd prdtédivei groap.

st GHEB Do LR B b DL FREOL 1 v e

processonpounds according to (la) can be obtained in a step
reactin nmpounds ( XII in the presence
The fe%P?f'agwgwoaf'dﬁ @H{ig?r&rsﬁ%t@d hesiRedR) obe Paeress gbibe presenpe of

a basélin érﬂiﬁéﬁ s%%M?éttteﬁbefbt%%@ BEREeA-g0PE ah@ 5 Yith-d-SSmpound

, Where LG sui tabl e activating group such as
of the Fb#lﬁl ne, brom ne i odine, mesylate, tosylate or
tri e, and Y has the neani ngs indicated above. The

coppourdds (la) can be obtained alternatively by
N=-axct i ng the conpounds (XI'l1) under 30 M tsonobu

congi ti %)With conpounds of the formula Y-OH (XVI),

in whic has the neani ngs indi cated above. 36 The

to givecthewompdsnds 6X), vderd @ibisod seichhid &a&bﬁ@l bregéotiveYgroup. Reaction

reactin (XI1) in resence of a .
of the B%{QBO%&@%@P&%&S?% dlokhss Bks RregongRel § Arano breg in an
inert s@ioél’v‘t%r!‘ter\ﬁpéﬂ&turés KefiRER 108eC 2nb+Useenity 85 SeMidsof the formula

éorrpon s or six-menbered 4-fluoronitro-aromatic
X—L qmmpnds The nitro group i s subsequently reduced to

am no u standard 5 processes, e.
restitsg Hﬁ?e?%{f'ﬂ‘?@" 5%, d%&re alﬂrtcaﬁaﬁ@rawnwﬁwtd@ &My, b6 messked by
swtabl@rp?ét@&% &bup @aﬁd PA4 E's%ﬁat?!@%hvé%ﬁ%;@r%fd s&fh Ad) idrB&nple,
solvents 1n the presence of tin
chloringi prpatiae, éOdln%nﬁeWBaﬁOéﬂat@yorsttfﬁﬂtear d pr ocesss The
In stepc@m? %33’0@:9 Oéf%pérué? gkb%uco%géﬁé@ ng%{%mﬁp%bnﬁ@(xn by
removiag rline)pmt@:ttlee grdaupsrﬁ@t er(BII’\Emd RG2 lapd pwiesrersippropri¥te) nigke r

protectfigdBHGH, Gresa0f n 4 B Sten sl RPsreapsapd: WhsseePPlinstaie-feating

under am.@oulyamrcawrdmne a@eém;b@raﬁrr@@aéwéehyom SAPERBUKEAAM 00°C.,
fromth literature. The reactions can be carri ed out

The comppenda {PiihGaRda ebtaigpd iramethesiomrauigs §X1p insa stepdE) Piey
introdu 88 SANBR b6 ploRbioN brdiSE) LARSNSIdeFa PARRRIHSE,

Sol vents suitable for

- The comp@@eé% ageasding de {labeaynbe obwaﬂenmtep Gﬁieta/ereactmwe for

compolaTB ST Eo bl Mgt reBbpuson 007G anc -0

in an ineyicdobleek aite cobwonedeof thelforemda or Xyl ene, nitroaromatic
Y_‘_.L(.gonpounds such as nitrobenzene, carboxam des such as
i(X¥}),hyl f or mam de or

where LG is a suitable activating group such as chlorine, bromine, iodine; mesylate,

~ tosylate or triflate, and Y has the meanings indicated above.

The compounds (la) can be obtained alternatively by reacting the compounds (XI1) under
Mitsonobu conditions with compounds of the formula

| in which Y has the meanings indicated above.
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di met hyl acet am de, al kyl sul foxi des such as di net hyl
sul foxide, aliphatic nitriles such as 20 acetonitrile,
or other solvents such as Wgmethyl pyrrolidinone. It is
| i kewi se possible to use mxtures of the solvents
menti oned. Bases suitable for steps (B), (C) and (F)
The cempphrdgilalcasdeeiainad alfualtivein by geadtiog amjcompcgmdec(Xif) in the

a8 OISR A Al overt

' six—mq:mbemsl@ﬂnanon:tradammaﬂcmn’qunas er sxalrkerhberleétéiailudwrﬁitro%@nanc

suc sodi um 25 ri de ch as it
comp i T BATERE i SubRPRLSTy Thridreuf i ot Gyp Bietanderd
procesafﬂaejgc aBioReRNIEPatuASINAYWECAIBEhols with hydrogen in the presence of
di met hyl am nopyri di ne, triethyla

a trangpq),rg, mtelﬁw)@bw e soleﬂtgtlrhmweme qfém(l ) chloride dihydrate,
and aé\hé@& |B¥|SE§rB§Fd SHoBe séTﬁeogﬂéﬁﬁ?&X ggcg @g gangﬁf(‘%%%%ﬁ@?d in

|aza I cyc
step (é} @ﬁfﬁm@\ﬂm theopr@mmgr@ypsmﬁ’ angd, dnere dppropriate othe protective

de, lithium 30
group@ Hrl rreph&%PSt réjI%'l?eﬁi(l;';alljlnsd triethylam ne are

The cgapoursis] (Xill)y()@be(.‘éw end O f) spncdrimennallytavalisblgekmeial from the
. an the use of jnert solvents sence of an
IlteratLE‘é &4 F%%EB HISREP! by RFRGESSSHKINRL #r%m éR? ht%fqe{grep resence of
an addi tional reagent, preferably 1in a tenperature
e fr mOCt room t enper at ure under atnospheric

The reﬁp be EarHed pukunger aiapsrhericyflayaied pereduced pressure. They

are gehéﬁaﬂ?ﬁ&ﬁri@@Qiub@ﬂ@ersei%sﬁﬁer@r&’éﬁ@e chioride, ethers 35
di oxane , 2- di met hoxyet hane,

h 1
Solverdy gvitabig 196 ﬁ?%d@h (63 ap@ fik0fdhe peIcges are iertoyganiesolvents.
Thesehd &@fo? Iecé?ﬁa‘gs%ﬂgli as Waﬁﬁyﬁ# 3 opk?%cgﬁ{eg?oxyethane,

car oxam such a r mahm
hyd rOQarbmlSWbbcaetcadDUexar@L kehzene| faluendas xyleoh, aiodiometticy |

| |
come 5005 AR b P B G
dimethgtacbtamitéydiiny Bniﬁjxldhemmﬁ asldimethyl sitRwidecaiRst bitglet @uch as

ure of th ven nment.i oned. 5 Exanpl es of
acemﬂﬂefsa?r Slhe sais Sy SORSIP YRGS O Bk ea oraale t

use mlmaes éfrth@laswh@hﬁérﬁlme& dl phenyi - (2- pyri dyl ) phosphi ne
4-di met hyl ami nop heni - di phenyl phosphi ne.
P

Bases E&é'éﬁfﬁi? fog SEﬁPSa(%dpd and dkyeiihe pregess aretheyusual inorganic and
organlélﬁiﬁ’%gg?gg%yﬂaegéggblg tgﬁd&?ﬂ Igfn%?all 5?@?&%%5?;’}? metal carbonates

such aagodiunfapbtasylum er. calCurk aanlnqumﬁe;celkﬁh rhétal hydrites auth as sodium

vt BFABEES AR S AERE Rt e BN Bl RS R
organlcsanntneelsueh g p@ﬂdme,l mmw&mémymun&pyrramet tricki®/idrRineon
e[nant [ %@E ﬁses chr omat ogr aphy on
ethY’d“éWPfPava ﬁ]}’ ne, d-mediYIvBeERR: i Tovr usi ng
diazabieflo@l.3. Q)h@HIS %(%Npﬁppgfb‘i@za‘ﬁﬁao("§4 AR @Qenie?'kDBU) or

separation 15 of the diastereo bt al ne
organopgfalligeemepundsridich @ tatyllithisrcon phenytithiumni Segiugy ysige, lithium

bis(trinTeARiyAAABSarld Bty ARy afe SARBLILA Blefertd. 0CESS b), or

Mitsonobu conditions generally mean the use of inert solvents in the presence of an
azodicarboxylate, where appropriate in the presence of an additional reagent, preferably
in a temperature range from 0°C to room temperature under atmospheric pressure.
Examples of inert solvents are halohydrocarbons such as methylene chloride, ethers
such as dioxane, THF or 1,2-dimethoxyethane, hydrocarbons such as benzene, toluene

or xylene, nitroaromatic compounds such as nitrobenzene, carboxamides such as
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t he compound of the fornmula | prepared as. shown in
schene | either isolates in free formor, in the case
where acidic or basic group® are present, converts
into physiologically tolerated salts (process c). 20
In ep_ b) of the process, the conpound of the fornula
dimefmylf%mawda or dretirdacetamidat alkd soffoxideasucbrasodimethybsulfoxide,
aMﬁmﬁEgE@%stAfﬁ%éCéﬁﬁMﬁ%%g%% %HéﬁH%%ﬁp&ggﬁﬁﬁﬁeb(bﬁ£¥%owens

such as Nrreethyloyeolilirmineh diis yewdse mmm@tmmwm«numa of the solvents

.optjonally chiral support material or, if the racemc
ment'cgrg‘?‘dpound of the formula | is able to formsalts, by 25

Exampleaof usuwsl ladditigaalabhderad fdmh@Mutb@rﬁnbﬂd restipyreqeeric salts
. %ﬁrrred _vvitg, gn@g ically active base or acid as aid.
triphenylphagphigedipBs 3 BHEddRhesphing P4 gmethiamingphenyhr
d|phe%Hﬁ§BhﬁBr0”Ht ography to separate enantioners are,
modi fied silica gel supports (so-called

Examp?,-; @Fé? %@@Mataﬁar&ﬁlgﬂﬁyhmwmrmxy .gimethy! azodicarboxylate,
s SO i RO

chromat ogr aphi ¢ net hods on chiral 30 stati onary phases
[ der| atization known, to t
A comfiohifd o PR (GRRUEY Brdharect &% bR RSB f aifiele precisor of
the fomaﬂdw)vmmmomnrsifeww@ltaﬁm eheainal sleucadetin eﬂahﬂ‘ dMéritdfols, by salt
are forne

- formagidy it snioRufe. 24 G baree) GEP @I R Hahstatonary phases

or derl(/at)zalﬂbﬁ thhg%hlréﬁ'énanﬂﬁﬂjré'cbn%ﬁﬁdé QMWé@QFnﬂ'% adidd, NddpRration
| ysine or L- and D--arginine, the |ess

of the Q@ﬁtﬂﬁ%ﬂ%@ﬁ%@i@ﬁ@ iry tblﬁw ane @limination jof the ehirahewdliary groups

‘fractloﬁé’clﬁmtg tﬁ@ &%eén%ﬂﬁ&her%f’( Po%e%Bf% rted fromthe nother

I quor, pure en ntlomss are obtained fromthe
the CO@PQﬂlﬂdafJ’éfdilﬁéﬁrr@mé épt@awt a$ skawn in schemenbgithdrisdlates in free

- form o el v or R R Pt ataaSie Caplp ity

physiologiially tpleratedssalts (aecass cjam no group with optically
active acids such as (+)-canphor-1 0-sulfonic acid, D
and L- tartaric acid, D- and L-lactic acid and (+) and

In step(b))ofmﬁe,begs G domabqu Sahe rthul£ NRNF itFRLS asTixiAE of

npounds cagntai ni ng al cohol or am ne functions can
diastergpaiera,er SNagATErS @erﬁplﬁwa%m@ft@r@ﬁﬂmrépﬁ/lﬂébe chesescsypihesis,

separa‘ﬂé}P@ﬁ) l‘ﬁ@&fu?@ ie?écﬁsorﬁbr@,r %F&mr%ﬂ?a%dggﬂry aﬁ'&)g?naily chiral

aclias 1nto t e COFFESpO esters

support ovatesiad ef, yf tbhlra@emlcalobwhd of thedothsuladiis blale do forer saits, by

ractiofh ER B b LRI R e BRIy N e
or acidasi ald. €hirhl sistidracy pb@@elsdltahﬂé ort thip- | gt o omeh ﬁiﬁromatography

hiral est The chi f th d
to sepdipla AP IPEEISATE: [ aIR Ee M el e e (arplitRire

phased) 208 High wbidclre tveldhit c§%ﬁ§%té§%u‘bﬁ %s'tﬁé’é@g'}léelf&)bse It is ﬁlso

carrying out a separation of di astereoners whic

possiblgta Uﬁg\;prrﬁ;@g,@ﬁ@l ipesepLas| th@a@togfap@rc rethedacoghiphy

tton ] A ENE T 0N EDARGP AP 10 R

separafeienantipmeos of ﬂhelrace;mmmrbcmghreamcﬁs tdiestereoprerin dsitobiffeting in

ooy Y578 S ) RS OTR S Pl s s
as (-)-riidoginé[ @eamy ()-phenylethylamine, quinine bases, L-lysine or L- and D-

- arginine, the less soluble component is isolated as solid, the more soluble diastereomer .

is deposited from the mother liquor, and the pure enantiomers are obtained from the

diastereomeric salts obtained in this way. It is possible in the same way in principle to
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emplogidt iy tnd iptyie B fiebasicoamictins) artesr pep Bt

structures. It is thus possible where appropriate al so

to enploy other or sinplified processes for purifying

the final products. These gBarting materials have

previ ously been prepared enantionerically or

di astereonerically pure by processes known fromthe
convertthe ragayrie compoyn@mgf thedernmuia peentainingss bagiagrosptsheh as an

v, 2 |_aye

amtnos@ﬁpgg@tﬁ?pggélb/hfcﬂ% g?@§§ﬁ§% %% g—r)e%m%%rqﬁ sgjlfgﬂm 08, D- and L-
tartaris epigy Bt od Ldactersaoid aodrér)sand((eFmdndeicercebingr the puss

at t
enantiyfiers it faPbaffis @it R et ar R BT FrEdeo R
conveﬁtfad e prapRtay honaitabsr, Whisenbsifopeataattiprotesteld ¥nantiopure

%cgq?edln in two or nore stages. 25 Acidic or basic
aminGRGRR BTt fCOfrﬁ§przﬂwﬂ;ﬁﬂar30qr qnweeff & panyerpelrghira earhpxylic

‘acids EAebé ebmyeMed il EarbsR b?oté’éteél @n%ﬁlﬁ%uﬁé’émno acids |8to tpe amides

Phar macol ogi cal |l y acceptable salts are preferre
or withegRariicpurs Ryairexy qaéb@xyh@ Acigds Buth as Ia@*ac tabld fimip4he serrespopeing

chiral E;yét%Fsg ﬁ'ﬂ%‘@hﬁrﬁﬁ?o Fﬁédérﬁi?lﬁ odc?rsalc E eso%% intr dOdUCIeF in e?antlopure

at es poSSI b € phospha

form canitnen be |utihzedrfa|t serairatirgstbe |smmers axytmawydng @uaelséparanon of the

I,C ‘tol erated sg rep ar.e
diastefeiiidrd AR nbu 688 hriteliaioh G BheBEGaphLth suitable
statioriang phalestaridntabn efiingrating semBtiuted enif@ madisty Hyaivitahle Phethods.
the process in a manner known per se. The conpounds

of the formula | form stabl e al kal i metal , al kali ne

- AfurttRRpbBsiBRtyalitPsomdBEIHR RPIIRRES 8t fie iSWENEbh ‘iéifoeéﬂnploy

ammonjum salts with basic reagents such
d'asfemmﬂsb@ﬁ&bé@r enantigaeacaly Puse ém@ﬁ@alsdpmmﬂraﬁfwramswwk
S o e e Ao ict8 p1B B ERl o O EF o Wipiba
processes é@rrmmﬁvlmﬁhee‘;na.l posucisnbhess statting rbatsiials dave pravidusty, been

resa s R OB SRR o o BAAS e o
Ilterathé s’ihlwnw rhéan npBlculprthplosities éa@htbsalebm/eﬁﬁdcésws are

|tablefor thls(g) ose are
n of enantiomers

(or diabRsEEAPEETSPISi darridty SUiteh bAEaly stidleldfithe syrﬁﬁéﬂ@ Hhd Hbl & the stage

hosphori c, met hanesul f oni c, benzenesul f oni c,
of the {4l @r%&%ﬁi sigwiitication of thaseisenaiatiens Famliiewise be achieved by

proceedl |ﬁ|?\%36kﬁ'58rg%‘ﬁéle§°m c, trifluoronethylsulfonic, 25

hydroxyet hanesul foni ¢, acetic, oxalic, tartaric,
succi nic, glycerol phosphoric, lactic, malic, adipic,

v Gl L L f ' I
peidio G b4 proct B d v Pl B, 08300 Sl 0B s gt o
salts or ialfséeeﬁmrm?Ph‘taldmatmmgtl‘da‘Hy Qb@épﬂatblersemfdrﬁ'reﬂ?re‘af foeikaple alkali
content of a ) ne conmpaund o e, for
metal GalPe sprta Tpripb R s Mo aIoc ot po e aaIde St lefes. 1o
hemisuffafaxodn @o@élblbf}fhofaﬂﬁé’@é aanld saMg /0P érrﬁﬁb é’d&?@lé %ﬁ]r!alybases or
stereoi soneric form of the conmpound of formula I,

Carboxvlwg@ﬁ!% Prustolgicai éﬁlﬁ@tﬁslﬁalf@aare pr@arechisor@. Qimpou nds of the
formul#’ E%ﬂtﬁhg{) ?(grtrfgél{sy irfcRIdf, ste?é‘cggérﬁémc %?H%t i'_nvsg )}?E)défqﬁe

rve'ingre excl reason
processfn & Inwmimknwmpegse:ﬁhemmnmmdegf trtetferrnuiﬁrpcﬁmmdstabfe alkaii

t i hvention.,are 15 suitable for e, . pro | axi
meta, pREE YA, e B uriFa 2Potien e, sCEstiuld BrEiotRigss Wih basic
reagentaduddi 49 ioydroxades] AbtnaltlayBicarbdhbiesi AlBbRAIARE 2ndBnmonia or
sui table both for a prophylactic and for a therapeutic
organic bases, for example tnmethﬁ ortrlethylamlne ethanolamine, diethanolamine or
triethanolamine, trometamol or else basic amino acids, for example lysine, ornithine or

arginine. If the compounds of the formula | have basic groups, it is also possible to
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.20

use in humans. They are suitable both for an acute
treatnent and for a long-term therapy. TAFla

i nhi bitors can be enpl oyed3gn patients suffering from
i mpai rments of wellbeing or diseases associated with

| t hronboses, enbolisns, hypercoagul ability or 20
prepare; s;tataie|a@ldcm:&i&@@§alt$mt§estrongla¢w@ Byisatde fiir dhis ipnfrose tre both

morga@&%éd'[bgongfiﬁt:%'éid% <8P thg @?‘.Qﬁl %}%@?{J ?an?%glﬁ‘@' ic, ggr[ngsé@‘[l?fc

phospheria méthamﬁmﬁolslp, qubnemﬂﬁowoepﬁotbesesulfembpm c or

hr onbot t d thm,
oromeb b BSLldF e blenian Ebeilorts HL RepBENISHBIS W ng
hydroXyemesulﬁfnhczabeﬁmox@llwl:a?ﬁn%séwcoﬁ'r@ g%}ieﬁdl;ﬁﬁds@honc Iactlc malic,

rocef[cdlures su%@ ? stent inplantatigns and by
adipic.FHEiC 1M AR BlUGHEPNIG, ﬁﬁ'”éﬂ!‘éhqfﬂrdfh@ﬁl’%mb@ acid.

enpl oyed in all procedures |leading to contact of the
bl ood with foreign surfaces such as, for exanple, for

The inyenfiopsalsp fetateein @edmrrpata characteize hynaiweffedting content of at

least oﬁﬁtéaﬂ{p%@ﬁg foTﬁ‘Ea' fOr rF]SUi |%ln§$.‘{r23}° S%M? Slog)[q&h)g%?ga%grség%i El‘g%

roce
compaandiof ¢iee fandulai [Endair@n eptienaltyi steseoisdhefiafban bhitieliorcind of

r i table he treatnen f, patients
the forffufl & iodd it phomadkiloaly Shisghie BHsRYS Sioflenl orprated
carrierphdiitive avid/enfasthed autive riyrédicnis smel excipibritd.t h an

i nflammation. TAFla inhibitors are additionally

suitable for the prophylaxis and treatnent of patients
By reatbr Bf mb%&ﬂﬁééc%@ééi%roﬂﬁrﬁ@ﬁtt% cEfolili d’f@ﬁé‘?ﬁbhﬁbn are

its Seq uel ae. I alrnents of

suiteblf erioe AronMy Eyet a6 (Darapy of £l reerahsp uévaarsavigsaige by inhibition
of TAF'Ié"'g‘ Husat &Ea ifhiffors HRE E@%p’?&ﬁo ﬁaﬁ% Pﬂnrpq-@lat:h@gﬁd Efr%l%grapeutlc

tunnr netasta3|s s“are Ssul
use in h@rinass olliaygre svitahie bpﬂmebeam angtedtestimpnicaresioe a lorfgstermer

rspl EASYAMR B8 B 45 R AL B bORM B4 fpments o
wellbeiog ot disebsexadsoniatat withtrombdsed, entiisms] Ipercbiaglir@Hisy or

fibroti d%‘ ndrome (ARDS) and of .the eye such as fibrin
IProlic ¢89S s aft er eye operations. TAFla inhibitors are

These HciRleSHdcxRdigl lﬁﬁj?ctlohhﬁ d@ﬁ@]é@é‘tbhé’ Bné%ﬂ/oﬂ’ferttﬁ%%td‘r%%te‘)f

scar formation. I canents of the |nvent|on can

| Coronaaéswmfn%ﬁt@k@dwwf@rai|vaS¢LHWanh@nrdarr$aldeen weih drogibosiso

- pulmoﬁ rf‘@ﬁfﬂ)%ﬁéfﬁl rﬁgmdBrStﬁfoﬂ%d?lB é%nf%yca?:H&?H{/ @Qﬁ%@arrhythmlas

25

30

35

raartic i ntraperitonea raveno
card:owanptdem e\emts szrczlnl asrdstemosisifatdvdng revapedéarzatiod, angloplasty and

simiar BRSSE 86 o<FR S BB RS rne BB Gudl BB ippprons
can addifiehally be?hhblbyex:‘j . alll;ﬁo'orétﬂlrg@le%ﬂtnlgctﬁ o@h&@th ofethéibﬁﬁ)dtvﬁtrﬁ
CEesSsSs roaucl canent C co r
foreignigyARcs sS4 %awg%Sgrr?a'wﬁ'ﬁﬂaﬂﬁmta@np@é@@n%pmth indwelling
cathete?€MARIA %Iﬂﬁ[tdr@ eafﬁ BE @Hp@oﬂed%trédlﬂ:e tAB RSRBE fAbB8Si lc.séfter

sui tabl e and si ol ogi cal tolerated carrier and
surgicahRceduiss sy aa gee an htm@mt operalioN® acti ve
i ngredi ents, additives or excipients.

TAFla inhibitors are suitable for the treatment of patients with disseminated intravascular

coagulation, sepsis and other intravascular events associated with an inflammation.

- TAFla inhibitors are additionally suitable for the prophylaxis and treatment of patients

with atherosclerosis, diabetes and the metabolic syndrome and its sequelae.
Impairments of the hemostatic system (e.g. fibrin deposits) have been implicated in
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20 Suitable solid or pharmaceutical fornulations are,

for exanple, granules, powder, coated tablets,

tabl ets, (m cro)capsul es, g@appositories, syrups,

sol utions, suspensions, emnulsions, drops or

|nJectabIe solutions, and products with protrated
mechanisras iaaditg tadumorgrawily paditener metastasis; pAGtIBhIbEarsere suitable

for slo\g@HﬁébM%r”@{ {S/%’(mﬁgyé@gﬂtpg&e%g& y suitable aids such as

Iers I hders, coating agents,
swel i ng agents, glidants or | ubr | cants, 25

* purnc MRS RS P EAR b A A S g

as chmmntcbem@dwenmgmsm adule Béslpﬁﬁt@hedistreésa@numrﬁe OXRO8) and of
and ot her sugars

m |k
the eyﬁ SHraEn ﬁb@%”ﬁgm%s aEERPYROPal TR JEETahibibs are slso suitable for
the prélléhh&ﬁbhé()%ﬁtreat?r@rﬁ%f s@iforvesRhabl e oil's such as fish
l'iver oil, sunflower, peanut or sesane oil,
pol yet hyl ene gl ycol and sol vents such as for exanmpl e,

The méfiﬁé e tsV@fttﬁ%lrﬁgﬂticfwwhygébl‘%hn%tere%% [?%g[ﬁtlgn?lblgfcte%l or

S suc cero
transdemaal ;adeflmsmﬂcyl mrhyo&rbedtaaadusadntraarmmremrapemiosmj er

intravelfBls Frocgtia o) BBEuMPeton S KRG 107 pBRubISint SRR piner
surfacehwhichrcoresinto cdntadt thdds® iafthe bbiptodss egted With T, Aﬂl@ h
hbtas tabl ets, capsules, 35 coated tablets or
Inhibital§s pensi ons, this dose can be up to about 1000 ng, but
preferably 41 about 50 to 300 ng and, in the case of
injection solutions in anpoule form up to about 300
The ln@tlsma o Tetatesian 3 Prasest for pradyicinge Mgdicamentiayhigh eyspdses
k Q%ﬂ@d@@ !
making 8 ver ghi Qpiie o 13t RSt o oipdind Jr Rl Lwith 2,
pharmage lﬁéllycsmtpbk@rﬂmddihysmmedy ltqlenatmﬂbmndz wingre apnromate
|y about 50 ng to
furthergggé’ﬁr%aa%@gé Mgréd@ﬁ%ddggrﬂr&eséﬁf gxcﬁégﬁ tes, higher or
| ower daily doses nay al so be approprlate The daily

St 35 R SR P o b e i gt

tablets labRts (@l'ld»# labﬁl){e.@fsupﬁﬁﬁidn@& %ﬁ@@olﬁﬂéﬁss sQ&pdhsions,
nul tip m njstratlon of diVi doses ‘at particul ar

emulsions, é*r%ﬁ o Injegigbigelulioninanlsl Producis avthipsotsatad sbleese efaciive
tngredlgt‘?ct fh tﬁé p'f‘GHU?:ﬁBﬁ Bﬁn_ﬁlcﬁ%rﬂnglf | Cid‘ﬁﬁéﬂgt Bﬁabi%%gﬁgéthgfl

antithronpotics S an

, carrler%gimrﬁggaauntm bindlershicoating agent$h rsweﬂmgmeots ghﬂambsmnlugacants

flavormg %é“((?lﬁ]%‘ﬁ %Ed %%glrg%z\” tq‘j’é ug%{{ q_%%%u S W, ] tae\é]urégtiy used
and whiahgubpbe merﬂrbnbdi amdrrglgnesiam cdrbcmaﬂe |tmmmrtﬁpmd§ l&gesd, S

A S i 0B St i P Sogh g,

animal éﬁ&\Begetﬁﬂe dB)suckhad ﬂ_shHlNM%:l G Ry Bbééﬁ@{‘opéesta% &Ri n
ks are indicated in each case. eratures are

PO’yethéﬂﬁaﬁ &lycohanbeplvands suthsasidor expriniarierle mtereaﬁﬁemaﬂ@méinc or
polyhyc{r%]gfl&ﬂo% st Qs al f,@é%,ew ations used are either
ex es

alned or co pond to usual conventions.

The pharmaceutical products are preferably produced and administered in dosage units,
where each unit comprises as active ingredient a particular dose of the compound of the
invention of the formula I. In the case of solid dosage units such as tablets, capsules,

coated tablets or suspensions, this dose can be' up to about 1000 mg, but preferably
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Unl ess stated otherwi se, the LC-MS anal yses were

carried under the following conditions: Mthod A

colum: YMC Jsphere 33 x 243 mm packing material 4

pm nobile phase: 25 CH3CN + 0.05% trifl uoroacetic

acid (TFA): H20 + 0.05% TFA, gradient: 5:95 (0 min) to
abou@@ tg 308 rag andh)in the easer cftieiectionsalutions in empenistfarme; uso about

sphere ODS H80 20 x 2.1 mm
300 Lg%%@%bs’ermtﬁ%ﬁe{%l | e phase: CH3CN + 0.05%

trlfl uor oacetic aC|d (TFA): H20 + 0. 05% TFA, gradient:

1o e e e ek B B B R Ty g0 v

'depen)dlr@; dn telacliatkefBe BBINPOLIAA offofllaTDRbMeaHRINAS g toCHINONNg of

85%tr|flgg?roacet|c acid (TFA): H20 + 0. 05% TFA,
activeg@%ra ieRt prejergbly @baut A mgto @E) m9( Howeygrnin samegirgumsiances,

higher10r30\ﬂéﬂ dHitp do&@érﬁ%&aélé&f Ke agﬂ grtatb’nfﬁéﬁalw%s%%ﬁq)e administered

erw se, C romatograp I'C separations "were carri
either @Mta hgle piministgasion indhenforminfia sigle dosdgecynitoreiss aplmr@éy of

smalie?éi\clngggé lcjﬁ psﬁtg‘goéﬁr(%%?%sﬂrﬁ @%frgﬁc#ﬁ’ t?f,_@,ﬁ@?ﬂ 85%%151 (2icuRR intervals.

trifluoroacetic acid-containing water/acetonitrile

i xt. t t
TAFIafob S Saf Be HARln S BT REY o5 oeddhershy 2l oo
togethsmmow aﬁtltﬁrdnﬁbdm?sf(@tﬁlidoeéulﬁnf& aHd)p!&e(elag% ngftﬁ‘?(Mhrbi'tors)

ionic acid [Exa a tert-Butyl

throm Gt RBRabe AR 1RGP P BORS oG8 g
proﬁbrﬁfélﬁlé a@tnﬁ%@nﬂ‘ﬁ%@teﬁéwéﬁ T%@ﬂétoﬁ;%fﬂ[odﬂ @9&&%” ﬁﬁlﬁ-lé\ﬁerﬁ\%

dropwi se to a solution of
agentw@wtgxrr@yt}nmm” of 5-methyl pyridin-2-ylanine and
3.39 g (28 nmmol ) of 4-dinethylam nopyridine in 150 n
of CH2CI 2. The resulting solution was stirred for 16
Examm@ﬁjrs (h) at roomtenperature and subsequently

vl TSI ceNEE B HE P i hepas o, £5va

and HeNMHiJ tie mmpeai@ddeoeﬁam pebkslarelindibitetBEPehcrcddt)

b A t f 14.9 72 f
_-Temp%ﬁ@%%ﬁﬁ ”Bme PTERS: }u ' Rl @eansiqo t?&wraw% 219640
24°C). Mbbedvidichd ussd aF@é‘fﬂﬁ# e&@laﬁ@d' er:Brreé}SEHd toQusf cdhventions.

m xture of 12, ﬂ\@ N- br omosucci ni m de and

Unlesssstaigd ofhapwise) thﬁ LCz- aaalm%\(l@@cn@me}ﬂ ender the fojlowiag

conditibd:| owed by 20 heating under reflux for 2.5 h. The
reaction mxture was filtered hot, the filter residue

MethodvAs colums h¥MGhlsiheGTBA x 2xh mmmokmgbhatedalm b, mo@demase
recrystallized f

CHoCN. i Sk 37 LRI DGR a4 t -kt 1T G AHIEIESORAE I to
95:5 (3HFHBMEN F4tE: ARtmin, temperature: 30 °C;

Method B: column: YMC Jsphere ODS H80 20 x 2.1 mm, packing material 4 um, mobile
phase: CH3CN + 0.05% trifluoroacetic acid (TFA): H,O + 0.05% TFA, gradient: 4:96

(0 min) to 95:5 (2.0 min), flow rate: 1 mi/min, temperature: 30°C;

Method C: column: YMC Jsphere 33 x 2.1 mm, packung material 4 u'm, mobile phase:
CH3CN + 0.05% trifluoroacetic acid (TFA): H,O + 0.05% TFA, gradient: 5:95 (0 min) to

~ 95:5 (2.5 min), flow rate: 1.3 mi/min, temperature: 30 °C.

Unless indicated otherwise, chromatographic separations were carried out on silica gel
with ethyl acetate/heptane mixtures as mobile phase, and preparative separations on
reversed phase (RP) silica gel (HPLC) with trifluoroacetic acid-confaining

water/acetonitrile mixtures as mobile phase.
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acetonitrile/methyl tert-butyl ether (1:1) and dried
under reduced pressure. 6.94 g of the desired
conpound were obtained in #e formof a creamcol ored
sol i d. 25 1H-NI\/R (500 MHz, DWVBSO- d5): S = 1.48 (s 9H) ,
4.71 (s, 778(d 1H), 7.82 (d, 1 H, 8.32 (s
Solveqtqu)egregx @ 1t Wﬂy pnder; rﬁﬂm@g@gg@t 35 C to 45°C.
hydrochl oride 5.0 g (30.75 mml ) of 4-im dazol eacetic
acid were dissolved in 50 m of nethanol and 30 then
5.6 M (76.87 mmol) of thionyl chloride were added.
The resulting solution was heated under reflux for 4
h and, after cooling, evaporated to dryness. Drying
Exampleder reduced pressure afforded 5.3 g of the desired

Bty pr'ggpljyc’ﬁm%bgé!for efcyl gr;nlS@%ﬁﬁyﬁ%rgﬁclarlug amd'vS (ESH)

Examlblé-‘]@t oI yl - suI fonyl )-1 Himdazol -4-yl]acetate A
| ution o Qf (28.31 nmol) of the conpound from
tert- Blg)ela(ﬁw%thglgy%aégy Sargamgte tri et hyl ami ne (70.72 mol)

A soa 300 iy E1hod of BanE i Bporemo el iclaothe

acded ShGpase I 6 ROLER oF 30 0D 2yl o 8 metvPubie 2l Bepnd
3.39 g?ﬁé’ n‘irﬁ@ﬂof X‘?Eﬂ'ﬂ Wlﬁbﬁﬂﬁﬁ%%b’ md%tﬁld?-fg'd?e 52 I‘Hélé@ﬁp solution

ani ase was dri ed

was stﬁtféﬂj foﬁﬁ$ Bbufs (h§ éﬁbbmenﬁié?ﬁgfé‘érﬁﬂsﬁ&ea[Jé(rﬂﬁfsti}nce?t][ated to

Purification y C romatogra y on sillca
drynesg, Bugfication fy Cb&nat@arqshm@uahca el efﬁ@ﬁaddSA)g ef tnemodﬁqﬁ as a

+) = 295 [MtH " 1o Exanpl e le Di net hyl
°°'°”e%@[36'%8 ol yl -4-sul fonyl )1 Him dazol -4-yl | mal onate A

MS (ES®} HQOQI[MQH]? 0 g (10.19 mol ) of the conmpound from
exanple 1d in 50 mM of absolute tetrahydrofuran (THF)

Exampf@ﬂbcool ed to OCand 9.3 m (11.1 mol) of a 20%
A Bl B
700 mify kg =B el Pieling: AgerietR mifued e 6 2? AT
N-bror{il\gsg%g 9?(585 aggflg%d ﬁdrnRToé)]bDfF?rf?&gB%p&gqamgo@g{a %’seig)‘ﬂowed by

heatin@mmﬂraﬁlmcﬂmr ars laelrealeattiommixtire wass fitteredledtethe fiter sysidue was
times with ethyl acetate (EA), and the conbi ned EA

washed with £Glg, and bewesiinediiltrates ware fread of dolved. Sheregdih@Sgds

and then evaporated to dryness. Purification by 20

recrystalizeshiiewcsimiriten fikered off vgth sugfipnr weshez vzﬂga@ﬁtomwée and
aceton%r%l%}nfel\;ﬁ@“r{@ﬂ %E%l ﬁ%ﬁ (f.??éﬁkp&:é@ urdet r8GudBdbrdRuES 94 5 g of the

desired compound were obtained in the form of a cream-colored solid.

"H-NMR (500 MHz, DMSO-dg): 5 = 1.48 (s, 9H), 4.71 (s, 2H), 7.78 (d, 1H), 7.82 (d, 1H),
8.32 (s, 1H).

Example 1¢

Methyl 4-imidazoleacetate hydrochloride

- 5.0 g (30.75 mmol) of 4-imidazoleacetic acid were dissolved in 50 m! of methanol and

then 5.6 ml (76.87 mmol) of thionyl chloride were added. The fesul’ting solution was
heated under reflux for 4 h and, after cooling, evaporated to dryness. Drying under
reduced pressure afforded 5.3 9 of the desired product in the form of a pale yellow solid.
MS (ES+) = 141 [M+H]” ‘
Example 1d
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Rt (mQQO@é) Et1h%/1 e (6- ami Mﬁ)ﬂﬁﬁﬁm

Di et hyl
2-(6-tert-butyl oxycarbonyl ani nopyri di n-3-yl met hyl ) - 2- [
1-(tolyl-4-sulfonyl-1 H i#&Bdazol-4-yl]malonate 25 A
soI utlon of 2 2 g (6 24 ol ) of the conpound from

of absol ute

MethyN[Ntoldl ﬁéﬂ’ﬁ@ﬂ)‘i)oﬁrﬂﬂ*ﬂaéol(%ew&% cool ed to OC and 150
N T O 3 e S
tnethydnmmm (80.g2 nqmolzm aFfbin) obEHClo was cooled to 0°C, and then 7 04 g
2- (6-tert-butyl oxycarbonyl am nopyri di n-3-yl)meth
(36.9mipalhel Rri¥uenggriEdny! chiprire wereradsied: They selgliert was S(ywa@d at 0°C
for 15%|h{1fe§%ﬁrﬁ gaft%on?l% QraturggﬁTiﬂ)rmS thrg E\?ﬁc%htr%’a‘fét’d?arrr]g then

30 an the mx re wa tracted severa

_ washeﬂ Wllfh apanmhenidgordhianide seiitior tandsvaterd@ he orgimicphaseavas dried

over NRSER an el PP A S BPRIT B oo G ap hy ctromatograny

ili6A bbIGH f the desired conpound. Rt
on sil rr%t oo@&éd ﬂbzcyoéﬁﬁé’dgm%cgpr%ui S 525 [MH o DAl ¢

%5 [MYHZ- (1
E I—Il-lmdazol 4-yl)propionate 44 400.0 nmg (0.72 mol) of
xamplEd€c ormpound from exanpl e i f were suspended in a

DlmetISyO|2L{t1L(Qﬂyl—43§ulfimW ~1efimid2ob i LyRREidhaiy dr ochl oric acid

wat er. The resul'ti n% suspensi on was
P

A SO*UH%PE%M%UQ 14 mmshefdhe compond Gemzpamnle 150 e ef absolute
tetrahﬁ%faFérP(THﬁ%éstHbleoCtefb@@g%fdfg §‘#?z (?‘Pﬁ gh@%l) g‘ﬂo% Bength

resi due was taken u
solutiog ¢ digvitm Histimetngsi Bﬁ@idﬂ ing Hrewethugowlysaddied si&pmsle iAfter

stirrlngsé)rhdrp @E?@W@n@hg [T’%QR%E‘Y%'%@SL% a%ad‘c‘jgii n%xdot%ea}esultmg

solutiopavast slcmmly\mmedtto RTemi/eﬁ’ arpsdiod of Ht5 meFheereaplioregadctidnovas then

poured it & 3B Bl o 3 S o R S L Pt € Sp . s raied

several thaeh with o) tterie EXS), 8xd fRCiREbinSEEAedtratisRsre Wdshed with
extracts were dried over Na2SH4

water ?E%l ‘Pr&dg%&egﬁz%@&mwﬁﬂ rex@a‘arataﬁl}pudwrte@ﬁ. Bwifisatiomby

o395 D BB P B o050 2
Rt (meWod(AS+)1.89 @l [ MFH '~ Exasy E3+¥E3EBHMLPH1

3- 56 am nopyridi n-3-yl)-2-(1-cycl ohexyl
Example 1§ dazol - 4-yl ) propi onate 15 Method 1: A sol ution of

Dimetth2-4o-Teh-bisy BB g e R e T R o it o
imidazolr4- quma!oaaiene in 1 mM of absolute THE was treated in

A soluprB ZHH 2adhmah o e corpedicbiamn/Ararele (&m0 Mhketsnte
N,N -d.ﬁimrmgmﬁies C?ﬂ&@éjc&fléd teBiCeEhPYS50 nﬁa(%%@“mnfdl)l B

and evaporated to dryness. Purification

(50%) Wﬁrreo@ﬁﬁ%’g ARG P Bixtuee was) 5tk5f&dg&’§lRTV\i0f A rcmt@\mémertm 0°C. %8 g
(6.24 mgr#r%@& %ﬁtz'@%rlt BuBbRAGEarBBV IS RRRGAGIR B Shy SR AR i ded,

and the resulting solution was stirred at 0°C for 30 min. Then 50 m! of water were added,

and the mixture was extracted several times with EA. The combined EA extracts were

dried over NapSQy, filtered and evaporated to dryness. Purification of the residue by

chromatography on silica gel afforded 2.9 g of the desired compound.
Rt (method A) = 2.10 min , MS (ES+) = 559 [M+H]"

Example 1g
Ethyl 3-(6-aminopyridin-3-yl)-2-(1H-imidazol-4-yl)propionate
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fractions afforded 18.0 ng of the desired conpound as
bi strifluoroacetate in the formof an anorphous
solid. As alternative to maghod 1, the title conpound
vvas aI so prepared by nethod 2 described 25 bel ow.
od 2: A solution of 200.0 ng (0.77 muvol) of the
400. Od’@ﬁrﬂbﬁfﬁ el beh teg gapiveund &oanexadap!e 1iriyerq Suspengerbin, a solution

of 5 rr?%@gﬂ%‘?ﬁeﬁgwﬁw@%&@r%&%%@5%@0@%&%& r&itRb Blpdion

was haatied dmre eyictoplase @h ¢804 for 20deid. THéecactissblution was thenon

O.stirred at RT.for 1 Addi.t Lon .0 m, of .
concelfffied i HelrBRufiey Sy B Brebb s bR elaBpigha agai
conceh‘tra’@ﬂ.'ﬂﬁ@lreﬂﬁaﬂhlhl redidid@as eiFzbRed ifb0 e bf agkBolRY after

_,Ng% . Co ration, purification of the residue by
addition,p %‘pal'pb epsplionsa gtyraledywith gagapus HCI the solution was
stzrred’ﬁ? 8. ﬂQ@s‘&Uanﬂa‘t&j orYRess2 e re%@igé‘%\@srt?&érpﬂa f’szG Rfof a

uired fractions resulted I n
mixturg c%@ﬁaaﬁqq@ peturaiee NgHCOg3 solution, and the reaction solutson was extracted

s R L AP o o
concoFABR s B98NP ASRURL sl B

134 mged thiedegnedsempeundsul ted in 127 ng of the desired

undlnthefor 0 n r s solid Rt
Rt W%hé?ﬁ%a%%b" DI 89 nmin M ﬁé@ﬁ)ﬁi‘% R H R
Examélgqg VHz, DI\/SOdG) 3 =1.12 (t, 3H, 1.18 (m 1 H),
(m 1.68, (m 5 3H), 1.80 (m 2H), 2.03 (m
Ethyl Cﬂ(@fammoosric@d@,-ylﬂ%u -cydonexyi-dd-imidadpl-4-3)g@plagate2H) |
?m 3H), '8.10 (s, 2H). Example Ii
A soluBer{ 6f 801 nup{d.23mmSE} grﬁtheZ:ofnboom h‘rol‘reeo;dm[i!e 1g, 37.7mg

(0:23 il BfTupespler b nod 640 e tievianiiee Bulibahepohym THF

 was tr@técﬂfm £micrbwhbe 8t $roTC fof 4W|ﬁfThe1:%a@f't§h Ebldtidn wed tl’%ﬁ%ken up

engt h hydrochl oric acid was treated in a mcro

in a “ﬁl@t E&@@@rf(aﬂ N the phesomweteapacatas 6ffatied wrd*qa% Titered

under ced pres ur.e t he residue, was
and eAPoRted BXdaeseDRi oo oy shrosneindiony Bt afraeswil's
CH3CNegiibi® 1% TFBad nithil@bhbEs ahd fre6ze-8RIMPLAHe €§mblned cFrOdUCt
bi shydrochl oride in the form of an anorphous soli
fractiofimaffdrded AB.0-mg o8theMdes{rES-€pmpolad af MidtifiuoidacetitdlivRhedotm of
M d5): 6 = 0.86 (m 1 H, 1.28 (m 5H), 1.60
an ‘%pr“_%liz' W 78 (m 2H), 1.92 (m 2H), 2.77 (dd, 1 H),
As alteARve ol chettiod), tha 16 cOltiboudd Whs a%o%frgg)é\"ed b{hheth&d BQiescribed
(s, 2H), 6.34 (d, 1 H, 7.00 (s ,
below.ry" 7 58 (s, 1 H), 7.68 (s, 1 H. The two enantlorrers

Metho®p; t he conpound of exanple 1 g were separated by

chiral phase reparati ve chromat ography; Phase: -
A solutign ¢f2094kmarPid, meel) whtheicerpeinsHisom Exarpee Ye andp.0 mg

(0.77 nWHBl IGS%?num FRPL ARt DA waESHABE at BT¥ork Rk Rerd %
123.7 mg (0.77 mmol) of 3-bromocyclohexene were added. The resulting solution was
stirred at RT for 1 h. Addition of 2 ml of water was followed by extraction with EA several

. times and drying of the combined EA extracts over MgSQ4. Concentration, purification

of the residue by chromatography on RP silica gel with water/acetonitrile (5:95) and
concentration of the required fractions resulted in 152 mg of ethyl 3-(6-aminopyridin-3-
yl)-2-(1-cyclohex-2-ene-1H-imidazol-4-yl)propionate. This compound was then
hydrogenated in 15 ml of methanol in the presence of Pd/activated carbon (10%) at RT
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acetate (isocratic), Flowrate: 1 m/mn, tenperature

30C. Enantioner 1: Rt = 6.13 mn Enantionmer 2: Rt =

46.32 mn. Exanple 2 25 Mashyl

3-(6-am nopyridin-3-yl)-2-(1-cycl ohexyl -

H-i m dazol -4-yl)propionate 3 m of an HCI sat ur at ed
for 2 iGritcessptian A dwing undee tbduoed peasutel resulteid i60.20 mgof the

skl e S Sy P 11,57,

t hanol rre erature
Rt (m&thed 9 |=ud. B@mm;as t hen cond4S{ESt)ed34D[MeNiess, and the
resulting residue was dried under high vacuum 51 ny

TH-NMJR (50RMHz: PMSE ek & el 1ri@s(til 3HI 1 48 (i, S iy, a&tmo?.mne 68 (m,

3H), 13&5@5#?‘32[# %@3%&?}1)%@@8@%% g 1‘5&%%)( ggght :—@ 4710 (dt, 1H),

4.24 (IWBB)oE% <ﬁ1:H);L7ze ((mBH;, EH)0(3123PJ (m 2H, 1.65 (m
1.82 (m 2H), 2.0 (m 2H), 3.10 (dd, 1 H), 3.18

Examelgdh 1H), 3.65 (s, 3|—|) 4,22 (m 2H), 6.95 (d, 1 H),

3- (6-Aﬁquﬁapy’rmn §Jy|b)~2 A -8Ridhexyl2H- |ﬁ@aonmew}p%b@ﬁl@%t:idmh%hm‘nde

oun wer e separate y hi ral

A SO'U&P@ ,95? a0 (0.08 mmel @t;thquwﬂpqyndwm @Ifﬁrméi@e‘llh iG-mb of water
and O'QQJHF 6f%7|%1§§' gtﬁﬁ@&%@ﬁloﬁ& 99@2@3 tf%aa'tg@fﬁo mlclréw%\n%ap 3b$C for

1% di ethylam n I socr at
5 min t|bwp% ﬂanﬁV@pOEaD@ to dtymens wder reducdy px:esmre()ﬂwenesldue was taken

. upin @?%Waﬁé%citrqe ollﬁg%%}rafsafié%z% Q{%gFiﬁ rﬁulr:%d %FHmB of the ftitle

compadnidrasdzighnidreichydriderio pheofoatenf Znnrdm@‘bhms $d0id; sat ur at ed
h S ' dded I f 38 O
Ry (meia05H) 2R ' 0 "he CompoMERrom HndiiHE 1 in e
he c
N (0D NS 0 8117 5 0 1 s i e 3 de%m o
2H), 1r9@s(m ) g2. F@SédcdiLﬂGH)y\aQS(wd eH)uBg6r(dt, HHY 6. Yagulm) 35607(]; 2H),

- 6.3 @by oM or i T oHoRE S . aBRLiHEa n) ! -5, 02

The twai éhawﬁor?ﬁ%*df the 35% bMTd‘"Jf*e)é’éﬁMg(v@Q S%Bratéa'\mfﬁ@ phase
preparggv%mromfi%aghﬁ P;ha Cmraipgak(ﬁqﬁ)l-lio |-q)olur3n Ebgnqrmpnsl r|—n|)

250 x %rﬁrﬁiﬁmg‘?l’ie dndd P%ﬁ%ﬁ .&lﬂ{a@ﬂgﬁrﬁ@ﬁr %801(;51@5 §g)ﬂ/E ﬁ,{nnlor'_bjm

- acetat&iismpbix)d Cycl opr opyl net hyl

ol TRt 0T o
h .
cons B AR S, 0

Examd]ehn 2 m of cycl opropylcarbinol and stirred at room

Methyl 3-(6-aminopyridin-3-yl)-2-(1-cyclohexyl-1H-imidazol-4-yl)propionate

-3 ml of an HCl-saturated ether solution were added to a solution of 50.0 mg (0.16 mmal)

of the compound from example 1i in 8 ml of methanol and stirred at room temperature
for 6 h. The solution was then concentrated to dryness, and the resulting residue was
dried under high vacuum. 51 mg of the title compound resulted as bishydrochloride in
the form of an amorphous solld

Rt (method A) = 0.90 min MS (ES+) = 329 [M+H]"

"H-NMR (500 MHz, DMSO-ds): 5 = 1.20 (m, 1H), 1.37 (m, 2H), 1.65 (m, 3H), 1.82 (m,
2H), 2.0 (m, 2H), 3.10 (dd, 1H), 3.18 (dd, 1H), 3.65 (s, 3H), 4.22 (m, 2H), 6.95 (d, 1H),
7.72 (m, 3H), 8.05 (s, 2H)
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tenperature for 12 h. The solution was then

concentrated to dryness, and the resulting residue

was dried under high vacuudB Purification by

chromat ography on silica gel with CH2C 2/ et hanol as

nobi | e hase afforded 29 ng of the title conpound in
The ty,gnaniiomess of B GomRawhe yRse seaRies byrehirhpharscoraparative

chron%l\%}a;ﬁﬂéﬁ pN&é ESiacal éﬁ%h%ﬁ%bx[%ﬁﬁ%é@g% %a(uoi methanol

15:1: aplys 0419 )ggle@hﬁlammer(n)socmtlgnﬂQvnrat:g!—U mliniaQ témpelfabﬂ)re 30°E5

ek hobth i 391, Bl s 0P

7.05 (s, 1 H, 7.13 (d, 1 H, 755(s 30 1
7.70 (s, 1 H) Exanple 5 2-Hydroxyet hyI
Examgke(SG am nopyridi n-3-yl)-2-(1-cycl ohexyl -
Isoproblyli SI(Biainopﬂ'ﬁd’ih)&Oj?[Pngél@he)@{ 4Hmn|dgzoﬁﬂl- l'}g'o ﬁﬁataké' at ed

th sol utlon was a sol utlono
2ml 0?6” Fion RbIryted ethe{ SRR Y(@he afdeshiosk selgiien afi 38. % mg W Zmmol)
of the %rhbb@r'ﬂffrgﬂnyé%@h;ﬁé‘% iR Sﬁsgéd'o?gnol BhdsBfred a lgT-'f—ﬁ'% h. The

sol uti on was hen concentrat 0 dr ness,
Solutloné@anﬁb@n \ﬁa@cerﬁnaéecl iopdrynesss and tmmng oeaidueamasadrmbd under

o IR0t b B SNSRI e ISR RBIOER b ot or

amorphegsibelidng resi due was dri ed under hi gh vacuum
resulting in 33 ng of the title conpound in the form

Rt (maﬂvodaAbaDé?%mm ow oi | MS5(ER+) ERiHb-HY) = 0.85 min MBS

. %Hb g )—% "H NVMR (500 MHz, DMBO-d6): 8 = 0.85

H-NMR+(50 MHZ,QM Otdedsd ni-0B Ky, Sl-y), 505(([11 3BiH)1.38 (m82H], d,.68L(m,

0.1t B 0 9T Rl 48y 9

4.90 (17, 1), 680 (In, H), 7.78%m( 8H),18.60 (m7185 (d, 1 H o
Exanpl e 6 1- Cycl ohexyl oxycar bonyl oxyet hyl
3- (6-am nopyridin-3-yl)-2-(1-cycl ohexyl -1 H i m dazol -
Examp4le§ltl)prop| onate A solution of 50.0 ng (0.16 nmol) of

Cycloptoti B SHok ey SRR - C@E’%pﬁfy&rﬂn%dmf@%zoléﬂl)ﬁ@plonfate
1 mi of(é?*r 1961- §ﬁ’f9l‘a)ced3§th5|' solbforPRds gédé@to(é)?aigtz ke 50. q_aneqﬁcfggrdnmol)

2 m DMF was stirred
of the Wwérfrqm egamateet ima amlai eyelepropyloarbingl and stirredist room

temperattré #teth, %%eé&ﬂut:ow \)\7';59 hih tcgagég‘irtltgt e o@cogﬂ'tq%)%t ggd F@ restilting

extracts were tere

, -reSIdueoww dged udar highevaduuim dPurifisatibnebwersompataghay amsikidd dgel avith

w th CH2Cl 2/ net hanol as nobil e phase, resulting
CHZC|2/WG§ET\¢QB%fnqu@ phpse afferdap @armg Dﬁthertlélefoompouﬁd amthe form of
anor phouys solid. 20 Rt (nmethod A) 0.81 mn M5 (ES+)
an amorp qL{l}ﬁi*ru 1H NMR (500 MHz, DI\/SOd6) 8 = 0.86 (m

Rt(mewﬁg)(ﬁ81 g o %Q(Eﬁwieé?w A 10, ST e
TH-NMR Boo BHE DMEO dBjH)a =018, BH), 0.42 (m, 2H), 0.98 (m, 1H), 1.18 (m.

1H), 1.34 (m, 2H), 1.60 (m, 3H), 1.75 (d, 2H), 1.94 (d, 2H), 2.90 (m, 2H), 3,70 (m, 1H),
3.78 (d, 2H), 3.97 (m, 1H), .70 (s, 2H), 6.34 (d, 1H), 7.05 (s, TH), 7.13 (d, 1H), 7.55 (s,
1H), 7.70 (s, 1H)

Example 5 _
2-Hydroxyethyl 3-(6-aminopyridin-3-y!)-2-(1-cyclohexyl-1 H—imi'dazol-4-yi)propionate
0.4 ml of an HCl-saturated ether solution was added to a solution of 50.0 mg

(0.16 mmol) of the compound from example 1iin 1 mi of ethylene glycol and stirred at




1H, 413 (m 2H, 452 (m 1 H, 568 (d, 1 H, 6.30

(t, 1 H, 655 (m 1 H, 7.00 (s, 1 H, 7.13 (m 1

H, 7.72 (m 2H). 25 Exanphg 7

3-(6-Am nopyridin-3-yl)-2-(1 -cycl opentyl -

H i m dazol -4-yl ) propionic acid Exanple 7a Cycl opentyl
RT for fLhcThd splation/wvad thani conderrtodted toytiyaess, and tdresidue was taken up
) | m dazol e-4-acetic acid hydrochloride (5.30 g; 32.60
in sat. rhhaﬂcy‘oarsalua@@, Rofhexbiagen mté EA savesd tijesy Thegombisied B ewtracts

e ] B SRR B S LS PR
vacu uWﬁfﬁeﬁtlnfbﬁﬁ @3%9 S0 tiiercomh dbuﬁﬂ ¢h tHel T8RN fof latp%feefellbw gy 9 h

a clarifying layer, the residue was washed w

Rt (méthed Ahe 0.43 hiiri at e WamS@B9r 359 pakHinder reduced
pressure. The residue was taken up in EA, and 48 the

H- NMP (300 MHzVBRISEaE)) el =V\IJBB (M@HEII) HMLTCBEB('M F$B|), 1Bb€{m 3H) 1.78
organi c {Jhase was dried

(d, THjels9% {Bn! e rodlen. hte?- 48 dihac Apg‘éé@u?@) 5Fft‘ﬁ S ?Hbtﬁ %%(d

- 1H), 785 (5f18H), 71154, RRGUSS (& Egubs faom! 1 dge (70 g of
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lica gel) résul'ted In of cyclopentyl (1-
cycl opentyl -1 H i m dazol - 4 yI )acet ate. 5 Rt: (nethod
L g~ 0.89 min M5 (ES+) = 263 [MrH ' Exanple 7b

Exam cl opentyl nethyl

1-CyclphéxylaycarbpeylopyetiiyHai(Giaiain opyriting B yiyed-Oinatotor@ygl tibénidakol-

- | opentyl -1 Himdazol -4-yl)acetate (2.00 g; 7.60
4'y|)pr§§?8ﬁ%‘(t%was di ssolved in. tetrahydrofuran (THF, 45 m).

A soluﬂmeowaaom@(o.ﬁ@hmmp@f the&omhﬁdifrbm &anasid 1 bmnsg mg

(019 mingl) RS GRSt ISTNiTEhY FhiST o AP RS BT

and Z%QQ@@%W@I)W 'Kﬁzbﬂ |h021t|hi of[DRIF V&R SttedCtAOEISNPE B. Then
(0 ; 36 mMmol) was added. The m xture was

5mi oBWaher _wéréaﬁddlﬁ drat the Oeadtionaotltih evasadxti@ttedaeveéradh times néth EA.
The cdifod G Sfciyiote iFRa 1Bl dAt Cotskntalnd Srbmsiaiie
resultig @HW?V@E@%?8%%)@8%?&@5%%@@%%&5%@% phBge,
resultergt'lh'gﬂ halor f?tfe (’ild;wgpcﬁfnﬂqﬁ R R e n%#&ﬂ Srﬁlep Cane -

omat gra |ca ge

Rt (me%ﬁédA)"S%)erﬂﬂw l n 0. 4[6139(5@&) =468 gp.ﬂ]t yl methyl 2-(1
-cyclopentyl -1 Himdazol - 4- yI)rraI onate. Rt (method B)

~ "H-NMR (SOQMHE rmwvﬁo(d%&@ -=0 86 im[ My, 20- E&@gﬁi 8 1—7}:1%3 (m 2H), 1.70

tyI net hy 6- am nopyri di n-
(m, 2HJ.c1ye5 Bpethly 290 i 25/ 191 ))3. smmawm dblé,nfi # (m,

1H), 4. ?g‘(@ybe 432 2 fHC Jn@f%résydsd IHbHd 58 ﬂaﬂqj w5 “?H)O'?ftfoe(s 1H),

7.13 (m, 1H), 7.72 (m 2H).

Example 7
3-(6-Aminopyridin-3-yl)-2-(1-cyclopentyl-1H-imidazol-4-yl)propionic acid

Example 7a

Cyclopentyl (1-cyclopentyl-1H-imidazol-4-yl)acetate 7
Imidazole-4-acetic acid hydrochloride (5.30 g; 32.60 mmol) and cesium carbonate
(31.90 g, 97.80 mmol) were introduced into absolute DMF. Cyclopentyl bromide

(10.5 ml; 97.80 mmol) was added thereto. The mixture was stirred at 110°C for 3 h and

then filtered through a clarifying layer, the residue was washed with CH2Cls and the

filtrate was concentrated under reduced pressure. The residue was taken up in EA, and
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Rt (method C) = 1.47 min MS (ES+) = 527 [M+H]*

di ssolved in absolute DVF (5 m). At 0C, sodium
hydride (50% 0.07 g; 1.44 mmol) was added. The
m xture was stirred at RT &gr | h and then cool ed
again to OC. Then tert 25 butyl

(5-brononet hyl pyri di n-2-yl)carbamate (0.41 g; 1.44

- the sotrrhonwamamaeﬂth water amcb0.5h IRCL Thevonganie pinasedwag dred over

NaZS(fD éﬁ@% sm%r%t%vﬁg%ggp%‘nb{#& L?ngi)?tr ﬁ'gcﬁjtcglg )ﬁﬁ'%gs@ é’\%nﬁcﬁn of the
crude EaF&iu%f #rdligh @quemo@ecﬁ%n@é%@n%éum% érasegﬂof GRbenty! (1-
, and the sol vent” was rénoved under reduced
cyclopsnesdbrimidazgh-fii)aetteien of the crude product through a
f el ted 0.31 f
R (nEARHEL5 965950 of S R4 o il =0 11 031 9
Examp]e(?ﬁ am nopyri d| n-3-yl met hyl )-2-(1-cycl opentyl -1

Cyclopt &@227(4[[ %%h@iﬁsméda%l 5%% hod €) = 1.47 nmin MBS
CYC‘OM}Q(MV@OWWId!le&dMiGI A2y/{abetatdy (.00 nTﬁbTﬁmoI) was dlssolved in

| tetrah r@m r%{héda I?ﬂfpﬁsl 6pr@péﬂg%§m%g€q€\(@se Cl OE}(: ql';det?'nten lithium

hexaniéthm@eaé@he 0% In THR 8R3LS: é%o%ﬂnﬁl) v&bé&dd@ﬂ%& WiBe. The

di ssolved I n absolute ethanol (5 m’). At 0C, et hanol i c
mixtureypias\@isred @183C farrefurteachousnThen methyh cyrpoforatate {B66 Mind

8.36 nﬂﬁ%,% 00482 m|x‘tu s'dhRRd ?%‘6?&#’{ akﬁ%ﬁﬂ*fﬁ‘éh af R for 7 h.

pressure an e resi ue was en Up In

The reE'Etﬁon é&luw@ﬁmés ﬂ@ﬁta%‘aeu o %tmﬁé@wm eSlutiort ITvEs exkBRéE8d with

his was fol |l owed by washing wth EA, ‘and the aqueous

EA, ar@qﬂé% e @@é&e{ﬁﬂéé &/SQ}%’U ellﬂ'l &g& a[}%%e%rb%} ﬁ%ﬁ%?ﬁ Thﬁa solvent

reéz e resi ken u

was reﬁfﬂﬂleﬁ'dnﬁgf @i‘iu&é‘\ﬂ EI%SEEFEO PGhﬂc%nBﬂroH éjé’rﬁdé Eﬂ&%‘d by column
ced pressure

Concentrati on of ['trate under red

chromategraphed12hgof siticy g@If E@Mﬂé\ﬁotﬂfw 2D resglted jn Q4§1}0f

cyclop%ﬁlf[g ,ﬁ%g@gkl 4;65@2&1 nﬁ% ?E%A%A, ﬂ)’@@hﬁ%}l c aci dH— &I(lz/R Rt

Rt (me{tag-BVMSO0NT rhin60 (m  RIS) (ESE) 2B21IniviHHY) ; 2. 18 (m 2H),
e ;{?7 (ddd, 1H); 3.58 (t, | H); 3.78 (qt, 2H); 4.45
Xampl§ /€1 H); 5.52 (s, 2H); 6.29 (d, 1 H; 6.95 (s, 1 H);

Cycropégfylml(&wé 246Hminogyridn-8Imdthyl)-2-(1-&SeloBehiyi-1H-ifidakbl-4-yl)-
anpl e
malonaje( 6- Ani nopyri di n- 3-yl ) - 2- (1- pi peri di n-4-yl -1

Cyciop@hWb 4- c?ﬁglpﬁémf-ﬁmlrﬁld?ﬁbld%gﬁﬁé oxyca?bdi%hwm mrré?ll) was
dissolvgt in absgalute E{MFMS Rk At 04Cysqdiurp thygridm 6036 zlhomgsbﬂatmmnl) was

f
added th %Wés(%ﬁ%g%'g fo?‘i A% FRARSYRY efdaﬂ%‘?o‘-’d‘%”ﬁh& tert-
butyl (mbltmrmmemywmwz;ydmmmmw(ompg‘ |1d4mmmc9)7w:1m aoidlacﬁﬁnd the
t bsql ute TH
mixturq B ptides o BT et Bullile SO0 96 o Miurpias alising) wit
20 ai i Be R B E AL dafic Trpt iy S#PRBled fitpho aiea
: Fllterln stripping off the solvent and
over Nﬁl}%&fr yqqggthpﬁgivpg W‘“ﬁ’@g ed under reduced pressure. Purification of the
crude product through a cartridge (50 g of silica gel) resulted in 0.31 g of cyclopentyl |
methyl 2-(6-aminopyridin-3-yimethyl)-2-(1-cyclopentyl-1H-imidazol-4-yl)malonate.

Example 7d
3-(6-Aminopyridin-3-yi)-2-(1-cyclopentyl-1H-imidazol-4-yl}propionic acid
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25 residue by chromat ography on RP silica gel with
CH3CN water/ 0.1 % TFA as nobile phase afforded 33 ng
of the title conpound as bigtrifluoroacetate. Rt
(method A) = 1.18 min M5 (ES+) = 478 [MH]' Exanpl e
8b 3-(6-Am nopyridin-3-yl)-2-(1-piperidin-4-yl-1
CycloMyhrr@mlzydI2-(£-qm)1ppyrin:limﬂ+yhnati'iytj -2~ Gecmlcwlaym—ﬂ)idﬁﬂnmasz -#)-

maiong@l (ﬁ,p%oegn ?2& i)szT%? 818?0 M%C?E}D égs G%nﬁllo (%pdplyﬁ }f £ 8hanolic
HCI wad a@d@t I’rhbydaiamhlsonmn &@sdeff\lﬁSsthh@at w"ot f@a 48 i Itrveasctiien
conceriialed UPdel Jeducqst s Andas PR B laken i YL RN g Ttives
heatecf‘i_lﬂ! d Hc!r&rv?!‘@% gr X 4‘?’WH iéﬁ?cﬁf Of ¢ (a8 rfdSvel rb?%hﬁ{g' Wi EA and

is resu of 35 the titl

 the aqumsmwasemasammmqmmwm% and thert fr@em—dlfcaﬂl Ahefesxdue

was ta%ﬁé@o %&e@n&ﬁ%%t}lfe(r%} %WMQU%E%W %?Mégmzcr%ntraﬁon of
the filtiak underO8d e, predsurd resiitad i 0dD glof4-(6-Amitbpyridin-3k)-2-(1-
cyclopgrﬁ;%ﬁ-@n@%&ﬁ%ﬁ-g&@?gpiénqé a(]:“idH) 7.52 (d 1 H, 7.75 (m

- ( 6aAMNOpY LT di n- | - phenyl pyrrolidin
Rt (me@@?ﬁr@%m dazol - %Qy(IE]% |)op n%?_”aci d Exanple 9a io
1 Vdi
RNV BFDMSON 160 (I 210 1,78 (1, A 318 (m. 2H), 287 (ddd, (H) 358 (¢
1H); 378{gt, H)X 4—|45 (i @IHY,@ 524(Sy2]-19 632%(11! ditrBit éQA(s,dIH)t Vdﬁ (od; 1H);
mol ) of the conpound fromexanple Ig in
755(Sqnjf$5g82ﬁ4 DMF was m xed with 11 ng (0.23 mol)
of sodi um hydrlde (50% and stirred at RT for 1 h.

E pIEnSSSng(OZBmmI) of
Xampg, 3- br onp- 1- phenyl - 2- pyrrol i di none were added, 15

3- (6-Amﬁﬁ>pS/MnfB—94{ zr(@pvmudmtwr fd- [mtdaBEl ﬁ?l)préFlomcfhcidThe
" reaction solution was m xed wth wat er and
ExampisBf act ed several tinmes with EA The conbi ned EA
Ethyl €X4. @%ﬁﬁn igindS-1189-@¥B gt@%é% niidis B4 309H-imidazol-4-yi)-
y congentr ||n y(l??l(ggtlé% t he ??édsl tlng reS|ir<§1l]JeaZk?y ¥
propiorgie omat ography on silica gel with CH2C 2/ met hanol

- A solulorb Pl PR RIS oR o BHITAG 0 3 o

(0.23 rmol pofvSh{dna-) benéy’dﬁxy[dﬁhbrﬂnylpn@mh‘rm &7 (0.69 mmol) of triethylamine
rroljdin '

in1mi o\f,’ggﬁglutfnﬂﬁly maaérfgfedzmﬁ T&%\?ﬁg at 1%Oag|?€re§] M 'ﬂ¥e reaction

solutio® WaB Yissrogitedriithe2 il oo EANWEr off: 1)2§né tH@EA?hQ@e WaBskparated

t he conpound from exanple 9a in O. wat er
off and dried over NagSQy4. Filtering, stripping off the sofvent and purifying the remaining

residue by chromatography on RP silica gel with CH3CN/water/0.1% TFA as mobile

. phase afforded 33 mg of the title compound as bistriflucroacetate.

Rt (method A) = 1.18 min MS (ES+) = 478 [M+H]"

Example 8b

3~(6-Aminopyridin-3-yl)-2-(1-piperidin-4-yl-1H-imidazol-4-yl)propionic acid
bishydrochloride

A solution of 17.7 mg (0.03 mmol) of the compound from example 2a in 0.5 ml of water
and 0.5 ml of 37% strength hydrochloric acid was treated in a microwave at 180°C for
5 min. It was then evaporated to dryness under reduced pressure, the residue was
dissolved in a little water, and the solution was freeze-dried. This resulted in 11.0 mg of

the title compound in the form of an amorphous solid.
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25 and 0.5 m of 37%strength hydrochloric acid was
treated in a microwave at 180C for 3 nmin. The
reaction solution was takeggup in ethanol and
concentrated under reduced pressure several tines.
Freeze-drying of the residue taken up in water

Rt (methbdAded.1®mh ng  of t he HES{ESG <PIEMHH]" i n the form
] of an am)righous solid. Rt (method A) = 0.73 mn M
H-NMR=€500 MH2oDMSIOHg)+5 301 27-(MVIRH) 5020 [rhiz4HDIEZS (16,)2H)6 3:08 (dd,

1H), 3217 (il My W13 %3:(&04%3%)% A, Pg &&211-{)23 ’52édg951-|)cj 75m, 2H).

,720(t1 , 7.38 (m 2H), 7.70 (m 5H), 7.95

(broad s, 2H). Exanple 10 51

3-(6- Am nopyri di n-3-yl)-2-{1-[ (benzhydryl car banoyl ) met
Exampiglgl - 1 Him dazol -4-yl}-propionic acid Exanple 10a

N-Benzhyd ryl - 2- bronpacetamide 5 A solution of 2.91 ¢
3-(6-Aminopygdipngy)-2df -(Broxadiarkeryipyrobdindey!-H4midazolésllpropionic -
cooled to OC and 2.1 m (14.39 mmol ) of triethylam ne
and 2.64 g (14.39 mmol) of benzhydrylam ne were
Exampla®eessi vel y added. The reaction solution was then

t
=it B S JETERRolR rech BN B BB T Sl
propioastenobi | e phfase The product crystallized fromthe
A solu SR i LA PenetEiebp gominating omy iemelf dod fag of absolute
DMF wisdaixed aﬁimmaokngr(eszsuﬁmol)rwggdnbmn@dlnae (&%ﬁa@d Qﬁ‘riéché’t RT for
anpl e

1 h. Tt itle corrP NE (E I-q
l]gnh&'gﬁ 0.23 mmol) of (+/-)-3-bromo-1- phen -2- pyrrolldlnone were added,

and th§ h{lﬁru ?HTWEQ Qﬁ(ﬁédjéﬂ?? Tdﬁ" 4)5 MR f ¥k QQ&H%H%@TLMBH Wm% }aﬁﬁﬁ ml

H i m dazol - pr opi onat e A solution o

of watea'canﬂ eﬁyaetedzs@vqwbnmeawm cdrepemiingd B extracts werp dgied over

NagSC?é]ﬂj)’ﬂt?FQd é?fd ﬁ’tké%ﬁ @M:f(:éﬁ@/g B?atﬁgqe%[qltﬁr{be%% 0. f2 gr 1

acid

k chromﬁogﬂbﬁ? oﬁ%ﬂ%a@l Mh SHIODmetRand! (02:6 IB9486h B5 Pith) as mobile

exanpl e Ca were added,”™ and the m xture was stirred
phase atforl@'éde@rZ thghof tﬁ'dnﬁtleremnpmm‘(d solution was mixed with 1
of, 2 t.er and extra eve with EA
Rt (me%éj %)ong'g dBEA extractscl\//igﬂ@§ 5%0(5 E?SNaZSOZL,
Exampﬁéélﬂered and concentr at ed. Purlfl cation of the
resulting residue by chromatography on silica gel
3-(6-Arvumpy@+l2—6kﬂ)’ -2rgt-froxd-1{hehypasolidirh 8- tHrimielaadlf bylibrdpionic
71.4 of the title conmpound. Rt (nethod A) = 1.24
acid b'?ﬁyﬁrﬁ\%gi' = 484 [MrH' 25 Exanple 10c -

A solution of 23.1 mg (0 06 mmol) of the compound from example 9a in 0.5 ml of water

and 0.5 ml of 37% strength hydrochloric acid was treated in a microwave at 180°C for
3 min. The reaction solution was taken up in ethanol and concentrated under reduced

pressure several times. Freeze-drying of the residue taken up in water afforded 19.0 mg

of the desired compound in the form of an amorphous solid.

Rt (method A) = 0.73 min MS (ES+) = 392 [M+H]*

TH-NMR (500 MHz, DMSO-dg): § = 2.74 (m, 1H), 3.00 (dd, 1H), 3.12 (dd, 1H), 4.91 (m,
1H), 4.02 (m, 3H) 5.48 (dd, 1H), 6.85 (d, 1H), 7.20 (t, 1H), 7.38 (m, 2H) 7.70 {m, 5H),
7.95 (broad s, 2H).

Example 10
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3- (6- Am nopyri di n- 3 y )-2-{1-[ (benzhydryl car banoyl ) net

hyl]-1 Him dazol -4-yl}-propionic acid

bi strifluoroacetate A sol ugion of 14 ng (0.03 mmuol) of

the conpound fromexanple 1 Gb in |l m of THE was

m xed with 147 pl of a IN Iithium hydroxide sol ution
3-(6-Asriaoridine Bl)-&-{ THibenahydglcatbamodt) methydl- 1 FOmitlaze eyl }-propionic
acid addi tion of 100 pl of a 1 N lithium hydroxide

solution, it was stirred at RT overnight. The pH of
ExampledOaol uti on was then adjusted to neutral by adding 1

hydrochloric, acid, and this solution was evaporated
N~Ben§gycﬁ?l%§go§nqﬂ§&@mpgduced pressure. Purification of
A soluhdiﬁiof ESWgt(IMSBQTrﬁﬁio%Ltﬂ bbc\ﬂn@é&ga'b?émwé nﬁ"ﬁ?b@ni was cooled to 0°C

omat ography with (0.1 % T (5
and 2. m. (13 mamel) of frtﬁﬂ‘ébé%mtr@ ang 264 g4 48 snmeal) OEbﬂ%wﬁﬂflamme

were s%%c@sn&%d&:%‘awﬁe %g gmuﬂ%ﬁv@ %ﬁgeé') ?\{f(?%ﬁ% ({i_I)M" Eﬂgnﬁ&zunder
reduchjaresaurei) and4thggegtd‘mg msfd)ue viasoaurified onZiica g8l @8h Ed\ astmobile

phase ’(_the ré)% t(#yﬁlllfg/d f;%m%ge %%ﬂr%t@ﬁ?@%g}g@e@ of&%ﬂ? guct:on,
washet v88 hitle a:bl):l duéthyltmmnmwdedrmdmrmfmeres:luoéd phessa@pasustithg in
fr a Oc were separated by chiral phase
0'859&@'&&@("{8 ormt ogr aphy; phase: Chiral pak ADH40,
MS (E8@) #1305 @wElfsi ons: 250 x 4 mm nobil e phase:
Fge ane: et hanol : met hanol 1:1:1 plus 0.1% amoni um
Exam %Eé)

I%1te(|socrat|c) flowrate: | m/mn, tenperature:
Ethyl §§Cemﬁaﬁwld?ﬁt@ NL2- {R{(b fﬂ%léﬁrﬂarﬁaﬁﬂﬁétﬂvﬂ?ﬁ HamiddzoF
(?, I"sopr opy

4-yliprepipgatani nopyri di n- 3 yI ) - 2-{1- [ (benzhydryl car banoyi ) met

A ot [RERE i Wi PRRLRISEA Bl 90 1,

absolutsf DI wap nB@davifint! ingo(0.2318noleof sotipouhytirfded50%) anpstired at

C N f i.s0propan@l and stirred at roo
RT for A df b7 R Q38R e &t il Sempff Toa were adcea
and the ofixtert wad stiirddoattRY fesish. Trtrebbifor fsuticni vags ne&iddus e of
water 41GLSHEL0 4 VBT RGP SR o T R DIn CAFGHS 9T cnad over

Nazscp4mr1 rtévee %d&,@hb&atra?éd (pfmtnees?ormf the }es'*zﬂﬂrr@ r@%&{@e Glﬁf; ( 3

chromﬁb@rapﬁy d:B s(lltra géHMth @J—&Elﬁ/dﬁ;thaﬂd) (©: 14) &Zmbﬁlle phdsetifforded
5.10 (s, 2H), 6.15 (d, 1 H), 694(d 1H, 7.28 (m
71.4 mgiaf thertitescqrapoBd) , 7.53 (s, 1 H), 7.75 (m 2H) 8. 05

Rt (me%f&?g@%m?nog?/b? di 2 goyl(;]I é\}?z&?4 %ggl[@néI ur ei do) phenyl

Examp]e"ﬂ.()d‘l‘l m dazol -4-yl }propionic acid Exanple 12a
3-(6-Aminopyridin-3-yl)-2-{1-[(benzhydrylcarbamoyl)methyl}-1H-imidazol-4-yl}-propionic
acid bistrifluoroacetate

A solution of 14 mg (0.03 mmol) of the compound from example 10b in 1 mi of THF was
mixed Wlth 147 pyl of a 1N lithium hydroxide solution and stirred at RT for 30 min. After a
further addition of 100 pl of a 1N lithium hydroxide solution, it was stirred at RT
overnight. The pH of the solution was then adjusted to neutral by adding 1N hydrochloric
acid, and this solution was evaporated to dryness under reduced pressure. Purification

- of the resulting residue by preparative HPLC chromatography with (0.1% TFA)/CH3CN

(5:100) as mobile phase afforded 16 mg of the desired compound.
Rt (method A) = 1.13 min MS (ES+) = 456 [M+H]"
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Met hyl (1-trityl-1 Himdazol-4-yl)acetate A solution

of 2.78 g (19.80 mmol) of the conpound fromexanple 1

c, 5.52g (19.80 mmol) of tgpphenyl methyl chloride and

2.00g (19.80 mmol) of triethylamne in 5 m 30 of DV

was stirred at RT overnight, then poured into 200 ni
TH-NMR (5GH MHzADMSED-dg)x &= 2198Rdd, H9), 30e(dd o), 4108(dd, 1H), 5.00 (s,

R T AR i R R RV SR

2H) 7@5@}}5@1 § M 0ed (@ragni ¢ phases were dried over

iltered and concentrated. The yellow oil
resulting fromthis and the precipitate were conbi ned

e o S o dipoPe Hopd Rl 1o iz sPharg @y o

phase@bepa ptiveBchroabiréphy; phise: Thiralpak A0, dlung disnensiods;.

250 x é)(ér%p méajbﬁ% %%%%gﬂné?:ﬁ%qn?ql%%téﬁrﬂq M4 p!ﬁ's?b81 % HmrHohilin

' acetatbHisBLrd8e OPOIfEO\ﬂr-ryﬂe) mnﬁ.at Rnfedatafe: 3068: 15 nmol ) of the

conpound from exanpl e 12a were di ssolved in 50 m of
Enatiotiter 1: ReE B42intwol ed t o 0CEndnt®Ager(® K& 188 niref
[ithiumbis(trimethylsilyl)am de as 20% strength
solution in THE were added dropwi se to this solution
Examrggﬂl’le stirring. The resulting mxture was stirred at
for 30 min and then 0.86 g (10.07 nol) of nethyl
Isopropylaa(ﬁ‘-amh‘mbgndia-sa ViRt (béhenydeacdrbamonlinbiihyg-1\eignidazol-4-yl}-
rmed to RT and stirred for a 10 further 2 h, then
pFODIOB% red into 400 m of saturated aqueous NHACI sol ution

3 ml ob& HEHsBRFAEH etfiehsERitivh WerdAdde® & saidesk S @g&p .8 ymol) of
phases were washed with water, dried over

the CO'I'”iPF’t»”é‘ii Eamee@niin deain amiof ‘Seﬁmﬂ@ﬁpbﬁﬁdaﬁﬁvdcﬁt rogra temperature

. for 12 ﬁe?hQH& wh e Arkedtdiel %ﬁvné?gt nd tRE rd uﬁlnﬁ rbbiBue was

oun Repeat chr omat ogr ap e resu g m xe
dried Lﬁ\dath!lbrvacuﬂmowm @f the titereempouny tefsuliedasl bishydrachloride in

them"ﬁ%&fﬁgfﬂﬂp@ﬁg{%ﬁ }vlllgd 8)[)53)2 1; r_ng g/g EsE,SJrZSH):, 4491?78
Re(meffiod &) PhafiphtP (- WDES e, 2N, 7207
"H- NM%(@@U‘Wi RS exy, 05265 @Wé ?cgﬂergpzﬁb%ﬂjdzﬁgyci QE‘S&B"Q—B% gé (dt,

-7 H 1 m dazol -4 0 mal on

1H), 54”rﬂI§S,,2l‘$)0%15dﬂ $idHi6.a GddeD de2dvrs, AdH B33 B8RV dSi(en1H),
f d f le 12b
175 ARty B RpRhcil coround Tom eram

tenperature for 5 mn. The m xture was then allowed to
E reilgh RT, was stirred for | h, was again cooled to 0C
xampig it hen 1.47g (5.11 mol) of the conpound from 25

3-(6-ARHRIFPHEn-B-1)- 2%'1%@ﬁﬁ&ylme%?pr%&ﬂhPplmlﬁidl—ﬂl-y%rdw&nc acid
continued at this tenperature

Example 12a

Methyl (1-trityl-1H-imidazol-4-yl)acetate

A solution of 2.78 g (19.80 mmol) of the compound from example 1¢, 5.52¢g

(19.80 mmol) of triphenylmethyl chloride and 2.00g (19.80 mmol) of triethylamine in 5 ml

of DMF was stirred at RT overnight, then poured into 200 ml of water and stirred at RT

for one hour. The precipitate which separated out was filtered off with suction. The

filtrate was extracted three times with EA. The combined organic phases were dried over

NapSO0y4, filtered and concentrated. The yellow oil resulting from this and the precipitate

were combined and chromatographed on silica gel. 4.2 g of the desired compound

resulted.
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30 mn, then 50 mM of water were added while cooling
inice, and the m xture was extracted three tines
with CH2Cl 2. The conbi ned gggani c phases were dried
over Na2SO4, filtered and concentrated. The residue
; was purified by chromatography on silica gel. 3.15 g
H-NMR (400eMtizt CRChEn euhel (/aerzé{),omﬁal(maﬂ-l) 208 18+ TNYR7 (106018 (m,

= 1. .63 2H), 3.72
6H), 7%73%18?7”883?9 1?@ 7. 06 21 (g]s 6H)H) 7, 28-7.(27
Examplevi2bOH) , 7.42 (s, 1 H) 7.70-7.77 (m 2H). Exanple
) 1%d Pirr,ethél_ ] :
Dimethyl ZsUTrighy-1 Himisazehf-ybmpondopyri di n- 3- vl met hyl ) - 2- (1
3.50 g"é9'1'5' rﬂ%‘l)'o‘f‘ﬂhé’!:ém?&ne anrﬁ e'iémgﬂa ?—% wex@daz&tx{amh’so%ﬁfﬁf dry

pl ) trieth
THF apfl copledftp G&F ohBég (F9G birdoihet Iéhladd@a(tmme@ywl)ﬁmm aef20%

svench Oyt 57 T bl R RUL Sl ARRE hTesuting
mlxturamdassitli'nediahg mammamén@tam@mmm aol)of metifdi | e ’
cvancfElaet Bl Yol S e PSS A PRt 2
furtherpé ﬁc h@h pag%d‘é\ﬁt%o);doébg@%%t&% q 4“%88%:@',4%1{5%'“@‘5[};% %)t(t?egcted

twice vﬁijEﬂr Tl%jcorgbﬁéd 9 é%fnié ﬂ%se@% %SE%MH R}%ééﬁaarledg%er

t ai ned.

NazS $|&e|(eﬁ,an(21|'d)0nc§nt7§fe& SGhr@h')ato&a@l%/ &Mhe 1?%119 orl sm@a géléafﬂorded

H, 7.60-7.69 ( Exanpl e

1.92 glof ﬂ'EI fitld compound. Repeat chromatography of the resulting mixed fraction

affordgds ﬁirheeiataﬁb“t el o 1 Tyl ] ma | o n

Re e ReE? h‘fzfﬁ”ﬁg fﬂ%?ﬁ%?%ﬁ%ﬂ%@hio?w? o oc
"H- NMMOO}%H& USELS bl 09,768QTB( 2 AO(ITIPY 16,8090 185 7R Y8 (m,

port'i ons re’was

6H), T§B+7r3:édanptza‘80(|s 1Hh and then 423 ng (3 Mol ) of
uor oni trobenzene were added and stirred at RT

Examp[ﬁn’_l#q: conversion was conplete. Saturated aqueous

D|met%?@@e@@h%@b&éﬁ&arﬁﬂ@@%dir‘i’-?:t)h\ﬂefﬁyniz-lﬁetntw\“] Hehid@®l-4-yl)-

extracted wth The organic phase was ‘dried over
malonxg2so4, filtered and concentrat ed. The 20 residue was

0.12¢g E%’Hzﬁ'r‘lrﬁﬁl BYo bf 9:5%6&9‘{)«@9 wad a%lhlaﬂi ﬁ%a%?iutnor?’%ﬁ BL? gof

e conp obt ai ne
(5.11 mmab oithe: cqmg)c(wag#yor& esBpleMidd in 40ERbofdre DMA al®eamy stirred

a tis ek SBr 3R e Fidts wesp engfouen s grant RTya e for
1 h, wa%Eag’éwd:orﬂaém;d Omm:hmba 1847 (5011 Antid) oirthé ):ombomhm(rbh"b
exampl%lq bowere eflcsjcletglyquI ro%}a %o ion. S?%ngdwgsoco%tlﬁ&laéj at t?nns thnperaAfur%gfor

30 min, then 50 ml of water were added while cooling in ice, and the mixture was

extracted three times with CH2Cl2. The combined organic phases were dried over

NaS0y4, filtered and concentrated. The residue was purified by chromatography on
silica gel. 3.15 g of the title compouhd were obtained.

'H-NMR (400 MHz, CDClz): 8 = 1.53 (s, 9H), 3.63 (s, 2H), 3.72 (s, 6H), 7.01-7.05 (m,
2H), 7.06-7.11 (m, 6H), 7.28-7.37 (m, 10H), 7.42 (s, 1H), 7.70—7.77 (m, 2H).

Example 12d
Dimethyl 2-(6-tert-butoxycarbonylaminopyridin-3-ylmethyl)-2-(1H-imidazol-4-yl}-malonate
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(0.73 mmol ) of the conpound from exanple 12e in 10 ni
of DMF and stirred at RT overnight. The sol vent was
then evaporated off, and thg residue was partitioned
bet ween EA and sat. aqueous NaHCO3 sol ution. The
aqueous phase was extracted twice with 30 EA. The
0.20 gc{@nifl meobl R7¢an) of tpktayisiaveard 676 ed 16 viérmikal 3C43 mi) of

trlfluorglglf.}%t&rj%gd %Ee gcgc&detgf@g%}h?t c(f#e@%g% g { hgl) ggt?\ﬁrq%gn%nd from
examé§§22: ? ﬁ'b E ony?&ﬂllﬁ%irg%a?ag QL; t Qﬂt{i ﬁurrlpg ﬁva{sl_
contln[xéld éﬁo@@@ﬁé\- BrheWFln % co@lth??é'l&e Yo (nal o]f gvater wgre addeﬂ and the pH

H 1 m dazol - _yéga onat
was adjgatedind WIMN él’rbITélellesufm pragipitetsl wasifiltaned off withafuction,
acetonitrile. The resulting solution was cooled to 0C,

trituratgddn #Royk?0(! af Chigfelp, filtesed oﬁwylth(ﬁuctlcgm gm@ﬁwd id2rg shthee

28 pl ft t hyl
des‘“ﬁ&&@tﬁ"’“%%ﬁi"ﬁ%ﬁn@)ms vvafrr)edoto rFQI'I'e a%dag1 anrﬁ{g tip
TH-NMK (@o%nﬁtcbmbe;nanewm @, 3%)%38 ?sd%‘-ﬁ 3. ﬁ'@ﬁ gHHa605qa, 1H),

m xture was stand over ni ght
7.06 (svidhot .2 é81, 1HInd.601669 évi 3dk  was chromat ographed on
silica gel. 47 ng of the title conpound were obtai ned.
Rt (nmethod B) = 1.28 min M5 (ES+) = 615 [M+tH' 1o
Examiizdlpl e 12h

. 3- (,6=Ani. n [ I
oimetfi) P BRI PA R Ts a2 el R P R P e T
imidazbhé-yiimanmatd from exanpl e 129 were heated in 4 nl of
Ao o RN o8 e i om i evambipe Ao & B
was cdo?élﬂo' T AAd W sk@img! 8%8?2 @0'n‘ﬁ‘ﬁlol Bb%@%f §6dI|Mr% H‘)uah@e Were

the resi due afforded 15

he titl Cor‘r'poun
acided 7 BoFipRS-URNELEMGS Sitred e OHBAE) h 2nd 5 44EHMANS Mo of

- TuorbFhehd b 1y MRl 40RE Uil coFVBQiABlag Soind”

Satura@d acﬁxe%ﬁs NaHdOé‘%elut?ers@aé taddgcz'?? thé: nﬂlgitu(’éj wrﬁéﬂ) wag eﬁt}acted
with E/g }_ﬁ?ed% %(3%%16% Wf% cﬁed %Q8?H%2854,9iﬁte{'§'d ar}cr%nc%hgrgtegf*rhe

esioud o AEBYEA il 1 L Gl dod RS SHE LA wor
obtaingkanpl e 13a 25
2- Hyd th d 1 I -2, 2-di phenyl eth
Rt (meied Bz iaarindl n- 4. yWBHBEOF 6. 04H: B 65 ol ) vas
ééoduced i nto dinethyl forrram de (DMF, 10 nml). Then
Examglﬁ, foxybenzotriazol e (HOBT, 1.46 g, 9.51 rmmml),

Dimetht 21Y4-afridobhenyl)-1H-imidazol-4- -yl]-2-(6-tert-butoxycarbonylaminopyridin-
3-yimethyl)malonate

- 824 mg (3.66 mmol) of tin(ll) chloride dihydrate were added to a solution of 384 mg

(0.73 mmol) of the compound from example 12e in 10 ml of DMF and stirred at RT
overnight. The solvent was then evaporated off, and the residue was partitioned between

EA and sat. aqueous NaHCOz3 solution. The aqueous phase was extracted twice with

EA. The combined organic phases were dried over NapSQy, filtered and concentrated. -

103 mg of the desired compound were obtained.

'Rt (method B) = 0.93 min. MS (ES+) = 496 [M+H]'

Example 12g
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di met hyl am nopr opyl ) car bodi i m de hydrochl ori de
(EDCHCI, 1.83 g; 9.51 mmol ) and diphenyl acetic acid
(2.02 g; 9.51 nmol) were agged in this sequence.

N, N-di i sopropyl 30 ethylamne (DIEA;, 1.67 m; 9.51
nmmol ) was then added to the reaction m xture, which
Dimeting 2- &-fiertrisdorycaRpniaminapyhidintdrginmredfayd - 2-§h-[45-63-piénytureids)-
phenyﬁolrlLFﬁ]ﬂhéfc}lﬁ%ﬂgﬁ%&educed pressure. The residue was

akel the organic solution was washed
50 mgs(@c‘c(ﬂsmo&)@fyha\m:hpemwﬂ'aheaiawm BTk ufidsolved 2101611 of

* acetog i, YhedpAfit St boa e, PHrdang D smel Ta.2 u of

phenyPi@B@y%ﬂ&bfe?érﬁﬂZO olocP@imol, 28 pl) of trleth%flamme were added. The
(2- hydr oxyet hyl ) pi perid henyl et hanon

m'xtur[é was warmed tg R, angs spadwe élpr@d 3’ methyiﬁr@,maaxndmwas added.

The ré; %ﬁ&%ﬁ%dur‘érvb&elbg% Efb‘ﬁH E@Qndﬁ%ﬁé @&ﬁ.@& @?the residue

was cnrgm@graphed on silica gel. 47 mg of the title compound were obtalned
1-[4-(2-Bronpet hyl) pNPerl di n-1- g/ - 2, 2-di phenyl et hanon
Rt (meghod B) =1.28 min S (ES+) = 615 [M+H]"
(2- Hydr oxyet hyl ) pi peri di n-1-yl ] -2, 2-di phenyl et han
Examéﬁééf'Z 39 g; 8.11 mmpl) was dissolved in

3 (6-Aﬁ1|ﬁdﬂyﬂ6iﬂf@§d|)@[{3 [ﬁ%@ pﬂbhyl%féﬁdd)ﬂ%ﬁyéﬁlfm%|§é25]ﬂ,-yl}proplanvd1{|0 acid

horous trib was SI O

47 mgéaa @mqﬂ)rqusw §@np¢wad fr@m&amplen'li’@ weee heated dnt &Y ofifd%
conceﬁt?éﬂed' %%/drgﬁma%|@8l1b6g: V)@fﬁe %Otﬂ@qn %rd‘%?'dﬂ&ed"a\‘tﬂ water,

sat ura sol ut 1 ONn, o and sat
and thpiaection Inixiusmyvaa frgezérdried. g%rnparapmtiem‘a@‘ the periditecafiapfied

19mg%@§1ed{ e@on? Slhd d\?tﬁﬁﬁﬁdorzg =32l vent was renoved under

lced ssure |ca Ton of the resi due through

R (me?ufoaé(; %emﬁrﬁ' lica gl >Es“+3f~n%

bronoet hyl ) - pi peri

TH-NME @b@%ftmﬂ%ﬂ%ﬂ@ —;%09 deb- 11-6 ﬁ"é’@'(éd 1;'!523) gHPqHE,)B 50 (d,

1H), 6.38((6-1504 TiB0Y PH 1743 {4, P m (@ 6251 Bh e FBCE69 a8 24,

70 LSRRI g el et s S

ate (100 ng; 0.38 nmml) was dissolved in absolute DW
2 ). Sodi um hydride (50% 19 ng; 0.38 mml) was
Exampi%lagd 20 and the reaction mxture was stirred at RT

3- (6-Arfr|ﬁfopgndﬂn STﬁEE {14241 G%hbhﬁﬁékﬁ |bmle>|@ihnegméihyq iH-imidazol-4- g}}-
yl] enylethanone di ssol ve
propiofig ags ol ut e DMF (1 m) was added The reactl on

Exampi ¥8aire was stirred at RT for 1 h and then
Fjdgoncentrat ed under reduced pressure. The resi due was

1-{4-(2tHycsoxyiethy)pipeNdiFd -via 2-giakenydethindnedi chl or net hane

2PipelfREPHRRON PAE 50 THSD 9a° Bioie- B ool hbicky
(DMF, 00 galini Thephgsesxybenstibizot(HOBT, Na2 §CO8.51 Ramolal -etiyl-BH8-
dlmethglgp*\éﬁ&;wﬁg)ggmc{dﬁ%? & o?oé'ﬁqr eF(ErD(%‘iﬁlC e‘ldSCl’; 8 8 tStllyn!zmol) and
d.phenggg%({ug@@ylgpgmrmdbwera btigdinl thisddolBh R AEN-dsproyi-
ethylamine (DIEA; 1.67 ml, 9 51 mmol) was then added to the reaction mixture, which
was stirred at RT for 16 h. The reaction solution was concentrated under reduced

pressure. The residue was taken up in EA, and the organic solution was washed
successively with saturated NaHCOg3 solution, 2N HCI and saturated NaCl solutidn. The

organic phase was separated off, dried over Na,SQO,, filtered and concentrated. The 1-
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Rt (nethod B) = 0.98 min M5 (ES+) = 566 [ MtH| +
Exanpl e 13d 30
3- (6- Am nopyri din-3-yl)-2-§8-[ 2- (1-di phenyl acetyl pi per
idin-4-yl)ethyl]-1Hi m dazol -4-yl}- propionic acid
Et hyl
[4- (Z-Wd(ﬂyamyﬁplpym|d11ny!332qulpizeqyleﬂ[@mqna (8i38hx Byl Tametoy) qiitained in

this wify3s featte el ol f%%%?ﬁ?ﬂtts%%ﬁl Pt hanol (600 pL).

R NeORli 4 128 pl M\@ﬁ«»added t her et o.

t(méﬂl Zac1t| on rﬁn xt ureM\/\%g stl rred ]RT for 16 h. It

Exam;wasi‘gbhen neutralized with 1N HC (128 pl; 0.12 nmol)
and concentrated under reduced pressure. It was taken

1-[4- (Zhﬁrqrrﬂpeﬂéyl}mﬁﬁﬂdfrawl]fz 2-dipheayletheporg a C18 col um. The
R IRRE e AR 22 Re i 8hebhe f2 48T 811 BT fas

ante
dissolwgictin ditindarbiiethernied ) nthé\t po@uitenpataturegshdsphomue dritmbmide

(1.6 m§ ¥aZ fleféh KBS Slow)” %ﬂgfl}ad)vﬂaféé‘w”%%?@% R B e e Ender
reflux fo¢'4flb‘&:00é>}‘h,2rlm§}a)@f&]ou}'ed ym wfth s¥ ]‘*é%é RiaRfticS ?cﬁ%t?onR?Rl HCI

was ob ess
and s&tﬁ%ﬁ%@ sddgutitk)}nwégn@'tﬂé aﬁﬁ%ﬁ)ase'v\é§%e%§4‘ét@d of?-an?—Bf‘ é\‘f‘/&er
NagSCL; Ghe(gvlvedtivas Eer%védTMnde? h'&duo%d%ﬁeésmre ]Pdrh‘lcat%rﬂdf tﬁénresldue
H: 3.18-3.56 (m 3H), 3.65 (m 1 H); 3.90 (m 1 H);
through a0garifidge (dik)g gdd) Sulted in2i-|-(26brdthaethyDHiperilird9-yjs2, 2-
65 (m 1H) Exanple 14 15

duphengf'e'}%ang,qﬁigg?rq éz’{?@"gﬂ' -2-{1- [2 (1- benzoy! pi ﬁerl di In-4-
Rt (me\é’%&ﬁgéﬁ&]?(gé#d m daziWn%@ was @lfﬁheglclzgd-ri ﬁ f’;\:nfal ggy

Examﬂé).]g@(arrpl e 13. R (method C) = 0.88 mn M5 (ES+) =

8 [NrH + 1H NWR (500 M. d46-DVBO): 1.10 (m 2H):
Ethyl S(asamipwpyrid-5- ) 412 1-Ghénylaceayipinericiny e T2l imierol-
aylorabnate: 95 (M 2H); 3.48 (m 3H); 3.92 (i, 2H); 4.45
yp%‘sr—np"ﬁ H: 557 (s: 2H: 6.28 (d, 1 H: 6.90 (s, 1 H):

. Ethyl S?(BJami('ldpyddirHB;—yI)72—$’H~Mmid32cbl)4-yl7préﬁio(1ane (360 mg7 0488 imol)lwas

aissolvgl in S BRMI 42 s SRR Fyde 502k A9y mig 28 mamel) wg e,
and th@fﬁha)&lam amkuurenwé@am’redlam]‘ mpfh OTHeh 1- Eﬁ(@ﬁﬁo%oﬁhﬁ/l)blﬂeﬁ'lﬁm ~1-

g ek was synt hesi zed in "anal ogy
Y1122 HigRaR AR one THena  hah HUBORS20bERin e e QM) i was
added 415% rb%t"ﬂn m?)!fhr@'\ﬁaé s':{ﬁ)l%d'\ﬂfl‘ﬁ fébﬁﬂq\@q theh- cbﬁ&éﬁﬂaégdé%n er
reduced myessgre;él‘ I'(emesugup was taigen uy In11NHHCI Bnd@va(smad 2.«41)1 dlchQtB?ethane

1 H; 7.10 30 (d, 1 35&
(CHZC@H)’?x) il' hgpqygoqulpgse was made basic with 1N NaOH and extracted with

CH2Cl2 (3x). The combined organic phases were dried over Na2S04. Removal of the
solvent under reduced pressure resulted in ethyl 3-(6-aminopyridin-3-yi)-2-{1-[2-(1-
diphenylacetylpiperidin-4-yl)ethyl]-1H-imidazol-4-yl}propionate (71 mg; 0.12 mmol).
Rt (method B) = 0.98 min MS (ES+) = 566 [M+H]" |

Example 13d
3-(6-Aminopyridin-3-yl)-2-{1-[2-(1-diphenylacetylpiperidin-4-yhethyl]-1H-imidazol-4-yl}-

propionic acid

~ Ethyl 3—(6—aminopyridin~3-y!)-2—{1-[2-(1—diphenylacetyipiperidin-4—yi)ethy£]-1 H-imidazol-

4-yl}propionate (71 mg; 0.12 mmol) was dissolved in absolute ethanot (600 pf). 1N .
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Exanple 16 -
3- (6- Am nopyri din-3-yl)-2-(1-{2-[1-(3-phenyl propi onyl)
pi peridin-3-yl]ethyl}-1 H gm dazol - 4-yl) propionic
aC|d 35 The title conmpound (15 ng; 0.03 mmol) was

nt hesi zed in analogy to exanple 13. 58 Rt (nethod

- NaO )12& K. 012 minol V@2 d therste. ThaidactiorHmimre (vEGostimag at RT for

16 h. @@gg'\f?e@ %&Ba}léeté%l}%td)HC%_ég @@?Hmol%#@e%g&?@b under

reducédpres8ur@Sit ras taked) up B. rﬁ@th@hol atd) filtededLthrdugh 4 ChH) collimbSThe

metha%%&\ﬁaz%m%qésg n%.id %‘C(rgt'?'llelw dcsierBG@wct ﬁ%dar?qq)]m %m@:iﬁﬁpq residue

was thbﬁ trlturated with diethyl ether The pre0|p|tate was ﬂltered off and dried under
I dj n- enyl acetyl pi peri di

nigh Vi) AR Ry 5 BAPIORTR a2 ST 2 bepPanFee el -
yl) eth)FI]'—‘Fl-li %ﬂ@%%ﬂfbr&&gnl%loo(f@%R?Tng n‘ﬁﬁ%) %EQBB%‘HG@% é Eolorless

alogy to exa
solid. (ES+) = 524 [I\/H—|]+ H NVR (500 I\/Hz d6- DI\/SO)
H,; 2.55-3.07 H. 3.07-3.83 (m

Rt(m%ipgdc)z1o%i§m'ﬁ 1 H); M8 &SHm W“ﬁ 29 (m 1 H); 6.89

rmiegb b oS 050 0. 3602 oS st s SR BT ot Brayes (m.

2H); 21@4;{&{ I1¢H)ns 41 xﬂnl eHM }8 31361 (A, %_z)os 65‘{rn¥|1 ersnm ehi eHRaLEb (t;

é n% gj syntheS| zed

TH); 515ﬁ (ﬁhzﬁ"BgW%dék%rﬁa (s gH); Re3 (mei & 7(95(«5“1 mn MS
(ES+) = 476 [MrH ' 'H NMVR (500 MHz, d6-DVBO): 0.92 (m
SH): 1.32 (m 1H): 1.55 (m 4H): 2.55 (m 21-1); 20

Example 44 (m 4H); 3.40 (m 4H); 3.79 (m 1 H): 3.88 (t,

3-(6- Afn;ﬁopfﬁgﬁfs gl?%E{Jr—([f!)(i—BE&?@%@?&@»%%%%@I?éz’dTDf;—)ﬁﬁ)irgaonic

acid 7.63 (m 1 H Exanple 19

et g ARRY e 07 ot St ds DR SR T AR
BB 88 RRR, 17,

| ogy to exanple

BT NM(? b MHA G- d%%1 r@'%@ﬂ 308 W*g—ndg e?mﬁp)s )01 9% (@gHH)

1.35 |
2.7 (m H)zﬂ)95 (:m Aibi)(&ﬂ84m) 3H3. $92 (ts 2HY 4445 (18, 89); §t57 (8HpH); 6.28

@ 1HF g 4650 (@FBH)]'.]%O(dSAQ? ?&%ﬁ%&g%ﬁgrﬁ %) ?919;({‘2};:])] 95%0(3 1H)

,748(5 1 H; 7.61 (m 1 H Exanple 20
- Ami nopyridin-3-yl)-2-{1-[2-(1-phenyl acetyl pi perid
Examﬁ?%ﬁ -yl)ethyl]-1 Himdazol-4-yl}-
3-(6-Aminopyridin-3-yl)-2-[1-(1-benzoylpiperidin-2-ylmethyl)-1H-imidazol-4-yl]propionic

acid ,

The title compound {41 mg; 0.09 mmol) was synthesized in analogy to example 13.

Rt (method C) = 0.81 min MS (ES+) = 434 [M+H]" _
"H-NMR (500 MHz, d®-DMSO): 1.12 (m, 2H); 1.39 (m, 1H); 1.61 (m, 1H); 1.92 (m, 1H);
2.80 (m, 4H); 3.48 (m, 5H); 4.20 (m, 1H); 5.60 (s; 2H); 6.28 (d, 1H); 6.90 (m, 1H); 7.10
(d, 1H); 7.35 (m, 6H); 7.61 (s, 1H)

Example 16
3-(6-Aminoepyridin-3-yl)-2-(1-{2-[1-(3-phenylpropionyl)piperidin-3-yl]ethyl}-1H-imidazol-
4-yl)propionic acid | |

The title compound (15 mg; 0.03 mmol) was synthesized in analogy to example 13.
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propionic acid --------- --- ------ 59 The title
conpound (41 ng; 0.08 nmol) was synt hesized in anal ogy
to exanple 13. Rt (nethods§) = 0.91 min M5 (ES+) =
462 [ MtH " "H NWVR (500 MHz, d6-DMSO): 0.92 (m 2H);
1.25 (m 1 H); 1.58 (m 4H); 2.65-4.20 (m 12H); 5.65

Rt (me(tﬁﬂ:d é[:;:;'f @4 %ﬁ’] ( m 1 ms (é}%@__ 47@ [M_,_H.p-’ 7.20 (6H): 7.60

rr? n)z/?o%f per.i din 4-
2.77 (P2l WW&&@M)&%‘F@@ (013 89 (B Al 555
d7i
(s, 2”@;2@({’86*&?@39 (ﬁglg‘gH}SCW_dﬁﬁﬁzzi%m? nz@ h@m@%s @Wﬂ{ﬁ@bg (m, 1H)
'H NVR (500 MHz, d6-DVBSO): 1.12 (m 2H) 1.45 (m 2H);
Exam 9|§(m 1 H: 2.36 (s, 3H): 2.80-3.60 (m 6H): 3.71
71 H: 3.85 (d, 2H): 4.45 (m 1 H): 6.49 (d, 1 H):
3-(6 Aﬁllrﬁipyfldm 2)-2- [161-&Ypr(emylaﬁ:eﬂyipjpe?idlm?;-@metl4)Hi)-:l HAmEazOh4-yl]-
.65 (m 1 H; 7.72 (m 2H) 15 Exanple 22
proploglc(éél Am nopyridin-3-yl)-2-[1-(1-benzoyl pi peridin-4-ylm
The titkt dorhpouhdH © Mg @208 méngl) s eyiteedifed incindiofheo bkarhple 13.
y conmpound (46 ng; 0.10 nmmol) was synt hesized in anal ogy
Rt (matkmcé&)anpl‘éamm MRt (HSwt=hsh [B)+H]"0. 81 nin MS (ES+) =
. 434 EMi- 20 "H- NWR (500 MHz, d6-DMSO): 1.10 (m 2H);
H-NMR (58 ZDOMSO¥E).Bon1. 78-m, 5H)88.58:3107 (T 4H)13)q7-3.86¢m, 6H);

4.09 (ré“jﬁ)zﬁ)szg f2HLe 4%%( 1 @&9 (s 1@5"?#(@%@ ;%Iﬁg'?wwH)

735(m OH): 7.42 (m 3H); 7.55 (s, 1 H):

o Exam@g %1 H  Exanple 23 25

Ami nopyridin-3-yl)-2-(1-benzhydryl -1
3-(6- A:h'lmdpwﬂ@mﬂ yi2y i YR pys-phé J&@bi@njﬁl}pi@'icﬂr@@iﬁe L1 H-pRitzol-
of. sodi um hydri de were added to a solution of 50 ny
-yl)pr@@omgamm) of ethyl 3-(6-am

l; [
T R i b i oot gL 1

Rt (methodT(bpmmmm (0. 19 meqEB+pE 4meqwRg|phenyl - et hane
were added, and the m xture was stirred at RT for 3.5
"H-NMR. (500 Mides dﬁmnuscam@mmzlap 1682Qni,ofH)21 854 AHASf 2.85 (m, 2H);

A W R S

1H) 6.89 €5, 2293, (mf, HYE7. 22 (RNAHE IaB it 1 RY:EK63 (m, TH)
Chr omat ogr aphy on silica gel af orded et hy]
3-(6-am nopyridin-3-yl)-2-(1-benzhydryl -1 H

Exampldiglazol - 4-yl) propi onate. The product obtained in this
way was taken up in 0.4 m of 50% concentrated

3-(6-Arﬁmpw@mﬁryfb&éb&i(hnhienwwmperrdnarSrﬁl)@th]/a%iraidaz_@mafl}-
propiorfi@%cia mn. Freeze

~ The title compound (28 mg; 0.06 mmol)} was synthesized in analogy to example 13.

Rt (method C) = 0.93 min MS (ES+) = 462 [M+H]*

TH-NMR (500 MHz, d®-DMSO): 0.90 (m, 2H); 1.35 (m, 1H); 1.58 (m, 4H); 2.80 (m, 2H);
2.95 (m, 2H); 3.40 (m, 4H); 3.69 (s, 1H); 3.85 (t, 2H), 4.33 (d, 1H): 5.60 (s, 2H); 6.29 (d,
1H); 6.90 (s, 1H); 7.10 (dd, 1H); 7.19 (m, 3H); 7.27 (m, 2H); 7.48 (s, 1H); 7.61 (m, 1H)

Example 20
3-(6-Aminopyridin-3-yl)-2-{1-[2-(1-phenylacetylpiperidin-4-yl)ethyl}-1H- [mldazol—4—y[}-

propionic acid
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H. waf;,q(spoiwm;.

60 drying after cooling of the reaction mxture

afforded 5 ng of the title conpound as

bi shydrochloride. Rt (nethgd A) = 1.04 min. M5 (ESt+) =

399 [ MtH + ' HH NWMR (500 MHz, d6-DWVMSO): 3.05 (dd, 1H);

3.11 (dd, 1H); 3.70 (m 1H); 4.12 (m 1H); 5 6.38
The tit(ej@pmnoun)d (47 m)g: C( @8 mindl) wag sstlﬁh(asjzied ib &ﬁ)ajog?.t@fexéfmﬁtb 13.

6H) , d, Qﬁa 7.72 ;ﬁm 8.02 (s, br,

Rt(meghgdC@ 689‘(31m1 H) . (0 2462 M+H

1 { - A nopyri di n- - é 24]tr|azol
HNES il s G551 2 o8 natilh 1 S0l Fvg | 55030 m
T2H): SO 2E 028 (P AL 0Y By iy PROGROCRG0 L, srpol it on

3-(6-am nopyridin-3-yl)-2-(1
dazol -4-yl ) propionate (exanple 1 g) in 0.5 m of
Exam@?/'gmt RT, and stirred for 1 h. Then 55 ng (0.23 mmol)
3-(6-Aofi nq}yfldm(33yl¢-ﬂe{1 [ ypkihyibiphenl-3-catbdn ) piperidired ol metivel]-d H-
id ??ﬂ the m xture was stirred at RT for 3 h.
imi AZRr p'fol'?foé"cic'?'n of water was added, the m xture was
The titRxdonasdued (88 hiy; 506 mncbl) Wes eyrpedifedlih dparRDe thaRafiplects.
over Na2SO4, filtered and concentrated. Chromatography
Rt (matmdsC) FdaRgmin  af f or M@(Eﬁﬂ)yﬂ 524 [M+H]"
am nopyridin-3-yl)-2-[1-(4-[1,2,4]triazol -1-yl ben
FROMEG)- 15 Bt 4 BTG Hm bt 2.96 s, 3H);
{ [ a f O/
2.80-3%01 @, A £ 1({3‘11‘4‘) 5 Y82 9B (P 1H): Ead (1119 628, 2H);

con aC|
6.87 (smH),oKAaQ(ma#H),S’OBthB) imab. (nFr1eHazE-72c(nthIg after
cooling of the reaction mxture afforded 5 ng of the
title conmpound as 20 bi shydrochl or| de. Rt (nmethod A) =
Exampfle 28 min. MS (ES+) 390 [ MHH ' " H- NWR (500 VHz

3- (6-A@1r;9gy|(|§?1 32)&) 8%1-&? -g)fn%cg)lplggr 1—4%(?1%9th%/5|)1 I-Qi,qyldazp -é-oV”PQplq_nlc
acid H) 770778(m 2H); 7.86 (d, 1 H); 7.95 (d, 2H);
(s, br 8.26 (s, 1 H,; 9.28 (s, 1 H, 9.38
The tltl(eg:on"pqqu (Q@rr{g(gnm mmo) was synthesized in analogy to example 13.
6- Anmi no ridin-3- 4-tri fl uor onet hoxybenzyl

.Rt(me}h ‘HTH@G B - 4-yl ]%Is)dglsd'&l'(ﬂ' HIThe title conpound

AL o P ot BT 5,

4H); 3. dﬁ(rlﬁl\/ﬁﬂ’) 3.62 (981 H)eg. 821(d FQH) 3.4 dlfﬂ-l_) 8. OH)(m Ql—?QG 48Yd, HH);

6.90 (d71§'95 77191(31$ )3 %ﬁ(ﬂvzﬁg (ﬁ?(mr@ )7%(8(5 H)ipr-61 (25H)1H)
8.75 (s, br, 1 H. Exanple 26 61
3- (6- Am nopyri din-3-yl)-2-11-(1, 1-di oxo-1

Exampi¢ 43 6- benzo[ b] t hi ophen-2-yl met hyl )-1 H

3-(6-Aminopyridin-3-yl}-2-(1-benzhydryl-1H-imidazol-4-yl)propicnic acid

11 mg (0.23 mmol, 50%) of sodium hydride were added to a solution of 50 mg

(0.19 mmol} of ethyl 3-(6-aminopyridin-3-yl)-2-(1H-imidazol-4-yl)propionate (example 1g)
in 0.5 ml of DMF at RT and stirred for 1 h. Then 48 mg (0.19 mmol) of bromodiphenyl-
methane were added, and the mixture was stirred at RT for 3.5 h. It was then heated at
60°C for 2 h and, after cooling, 1 ml of water was added, the mixture was extracted with

EA, and the organic phase was dried over NasSQy4, filtered and concentrated.

Chromatography on silica gel afforded ethyl 3-(6-aminopyridin-3-y!)-2-(1-benzhydryl-1H-
imidazol-4-yhpropionate. The product obtained in this way was taken up in 0.4 ml of 50%
concentrated hydrochloric acid and treated in a microwave at 180°C for 3 min. Freeze-




i m dazol -4-yl ] propionic acid The title conpound was
prepared in analogy to exanple 24. R (nethod A =
0.88 min. M5 (ES+) = 411 [yH + 5 ' H-NMR (500 MHz,

dé-DVBO): 2.10 (s, 2H); 3.06 (dd, 1 H); 3.18 (dd, 1

H; 3299 (m 1 H,; 7.40 (d, 1 H,; 7.22 (d, 1 H; 7.60

. drying(agter todling of tTOreacBEN (nixturetffforded®B nfgof the titl2 pmpdutdas
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8.46 (s, 1 H). Exanple 27 10
b'Shyc%g?’%AAQ nopyridin-3-yl)-2-]1- (5 chl or obenzo[ b] t hi ophen

Ri (me’fﬁ??/ JEYNGY gk FF 1 M dﬁr@@fﬁa 3 aw}q_gwm c acid The

conpound was prep gy to exanple 24
1 5 tarnf
H-NMR 00 HS @MS@)% 05? § 1ng déqqr(eam@aéeroqm %'?E-l) (kL2 (m, 1H);

prep arative

6.38 ( dFiLS"[)M—Q@(S 1‘6") HWW (BH07 327 . 5116“[15/8)3)7 672(C98H0dﬁ72 (m 1H);
4. 06 1H): 5.61 2 6.78
802(%@ %L]%F-é%zﬁ&H% 53 (m 2I(—I)m oM (d. 1(i|); Do (s, 1
H - 784798(m 3H): 8.02 (s, 1 H. 8.09 (d 1H:

E @g (s, br, 1 . Exanmple 28 20
xam Am nopyr i d| n-3-yl)-2-{1-[3-(4-fl uorophenoxy) benzy

3- (6-Ah1]mcitiylnmm31ﬁmL[1 44;[1 }zmrjtﬁemrm gaa@mzifl) 1‘Fl|19ntﬂa£d>zm ﬁfm@m@ﬂd acid

11 Z@%S fns(ﬁ? in an exanp and was tai ned

Mg AR.-23¢Hpr PP éa@émﬂs@ngpfw@re gfie%m SQlatipppl80 Fag

(0.23 rﬁ%gr&ﬁ@th@) 336%rﬂﬁoﬁ?rfﬂln—ﬁ®le-(25§ﬁmﬂdé‘§§ 4L%’fb Cfnondfb ﬁ@mple 1g)
in 0.5 tzpl gngI(/lﬁ]atBTH)andsatlggd fer, 1 Hhhen %m@ (Q_Q3(njmoj) q£|)1~[4

methyl nylg mﬁé,ﬁ.a&é}b g@é?% adgiﬁ%nﬁgﬂs g%%&nre %/ag' Qﬁéjod tgé'g 'f;tgr 3 h.

After tfqis, 1 it of waldy waEm:ipﬁ ,dhemxture was extracted with EA, and the organic
6- Am nop %I‘I di n- -2-[1-(2- phenoxybenzyl ) -
phase waﬁ ifrigel yer Hagh Py, rfdt@r and wwntra@dTﬁéerQtpgra@bwpn iliga gel

afforcelinfl LR AT roBVAE S Ar & i B2 el d AR THgaZ0 4-
yl]prop(dﬁaﬁé”' qﬂeé&odﬁcl ogféld"ﬂd'ln tﬁ@mfag%a)s ’fakériL ﬁpi LA |ZI»|]mI cﬁ’%o d/d
concen_t@ed aydygchlesic qcptgl ang trgate@gn tlza-ljmcrowa@a 1ﬁ0°@|—fpr (g eigFreeze-

inin e ing b 1 b o Aokl Fr o s e
blshydna):hloﬁdExan'pl e 30
3- (6- Am nopyri din-3-yl)-2-[1-(4-phenoxybenzyl)-1
Rt (mefhodri)da@d6-nainy | ] pr orMSr(ESﬂiElB@O [VHETit] e corrpound was
to exanpl e 24 and was obt ai ned as

1 R 8ared i p_anal o%y
~H-NMR (500 MHz, d°-DMSO0):3.03 (dd, 1H); 3.21 (dd, 1H) 4.21 (m, 1H); 5.45 (s, 2H),

6.91 (d, 1H); 7.50 (d, 2H); 7.60 (s, 1H); 7.70-7.78 (m, 2H); 7.86 (d, 1H); 7.95 (d, 2H);
8.08 (s, br, 2H); 8.26 (s, 1H); 9.28 (s, 1H), 9.38 (s, 1H).

Example 25

3-(6-Aminopyridin—3~y!)—2—[1 -(4-trifluoromethoxybenzyl)-1H-imidazol-4-yllpropionic acid
The titie compound was prepared in analogy to example 24.

Rt (method A) = 1.04 min. MS (ES+) = 407 [M+H]"

1H—NMR (500 MHz , d®-DMSO): 2.98 (dd, 1H); 3.12 (dd, 1H); 4.02 (m, 1H); 5.33 (s, 2H);
6.84 (d, 1H); 7.30 (dd, 1H); 7.35-7.46 (m, 4H); 7.68 (m, 2H); 7.93 (s, br, 2H), 8.75 (s, br,
1H).

Example 26
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bi strifluoroacetate after preparative HPLC. Rt (nethod
A =1.08 mn WM (ES+) = 415 [MH > 10 'H- NMR (500
MHz, d6-DMBO): 2.99 (dd, 1gh); 3.13 (dd, 1 H); 4.07
(m 1 H,; 528 (s, 2H); 6.84 (d, 1 H; 7.01 (m 3H);
7.17 (dd, 1 H); 7.32 (d, 2H); 7.40 (m 3H); 7.48 (m 1
3-(6-Aryinogyre-3{yiv2-PIHj1; 1-dioge- 11, 68renzaHj thioph 88 2¢dmethiyi)- 1H-

15 3-(6-Ami nopyridin-3-yl)-2-(1 -
'm'daﬁ%ﬁfgﬁ) -y(lr@?g%'dl—l-i m dazol -4-yl)propionic acid Exanple
The tittd eorbpomichyrbs Brep@rdcintanaltigty eaampry2«am
i nopyridin-3-ylnethyl)-2-(1-prop-2-ynyl-1 Himdazol -

.Rt (methgd Arel G8&EN.322 g MD (Sl ) [M-f-H]feS| um car bonat e

1 and sow e 20Q 0.27 mmol, 80% pure in 20 tol uene)
HNIGR (RE bz LMY o1 s BHit 06 660 vieyd A0t 10 986 (m, 1H),

7.40 (gohg)t 792 (Bf ngyca sbg 27576“7%2)(Tn955+ﬂ' g@ %’:s 2 799 6 1H):

but I'am nopy

- 8.46 ($+1I-|!)m dazol 4-yl ) mal onate (example 12d) in 2 n1 of

DMF. The m xture was stirred at RT for 3 h and then
poured into water and extracted with EA. Purification

Examflg 2rhr omat ogr aphy on silica afforded 27 ny of the
MHz, CDCl 3):

3-(6- Agpéép%f%%g?@/ﬁ% i (ﬁ,ch[o?o@'%’fzpﬁﬁ]@o ophen Sylgs - 1m1dago|647yl]-
proploh%ao?d'b 6.98 (d, 1 H); 7.12 (S 1H; 7.21 (s, 1 H;

0O (s, 1 H,; 7.68 (d, 1 H. Exanple 31 b
The titb;t Q@nmﬁn@dﬁ@& pr@pﬁtegi.:mapa@gy 1o exarople 24yand was obtained as
bustnf!%rb%%éiét%oéfge‘ﬁgréﬁaﬁétﬂﬂ%'FPF‘-"L@ acid 30 A solution of 40 ng

e conpound from exanple 31 a in 1.4

Rt (methoPh) 5@%8 @cent r afgrlHy4dr-0614 ;’M.”cpram d was heat ed
at 95C for 9 h. Freeze- dry| ng af cooling afforded

'H- NMRL(509 Mtz t dfeDMST) £2.08 g UiHY; B 3l1d§hwgmml (@, lwhq 5 61 (Ss 2H);

6.78 (4, 'T,q;\"\%&?’gge( @/nHZgH)_,? e%hﬁoiH A ;’qilq,,f ! 7581-5’3@0@ erqj), 02's,

1H); 899094, {M); slengs br - 1% (s, 1 H) 7.75 (m 2H); 8.04 (s,
br, 2H); 9.03 (s, H)y. 35 63 Exanple 32
3-(6- Am nopyridin-3-yl)-2-(1-but-2-ynyl -
bgi dazol -4-yl)propionic acid Exanple 32a Ethyl
Exam;gé g] am nopyridin-3-yl)-2-(1-but-2-ynyl-1
3-(6-Amiriapyddined-yij-2y{1 [ éfiLionmahendxy)ldenayl ] Bl-idBdarobi-y(}pAforod acid

The tlt%ﬁﬂggﬂﬁg{#ﬂﬁegg%gug%ﬁﬁggi %ﬁaﬁﬁ%u?iﬂl;ﬁrﬁg v%afq%tgiﬁe& %'323

bistrifldroadetate cifted pydpppativpiHAat.e (exanple 1g) in 0.5 nl of
DMF at RT and stirred for 1 h. Then 31 ng (37 pl, 0.23

Rt (methoal ) fl.08-rhinono- 2- MGt ({ESe) wet3s [Adgt, and the nixture

; was stirred at RT for 1 h. 1 nml of water was then

H-NMR (500 MHz, d°-DMSO): 2.98 (dd, 1H); 3.13 (dd, 1H); 4.08 (m, 1H); 5.30 (s, 2H);

6.81 (d, 1H); 6.95 (dd, 2H); 7.07 (m, 3H); 7.23 (dd, 2H); 7.40 (dd, 1H); 7.44 (m, 1H);
7.69 (m, 2H); 7.93 (s, br, 2H); 8.87 (s, br, 1H).

Example 29
3-(6-Aminopyridin-3-yi)-2-[1-(2-phenoxybenzyl)-1H-imidazol-4-yl|propionic acid
The title compound was prepared in analogy to example 24 and was obtained as

bistrifluoroacetate after preparative HPLC.

Rt (method A)=1.05min.  MS (ES+) = 415 [M+H]*
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added and the m xture was extracted wth EA The

organi ¢ phase was dried over io Na2S®™4, filtered and
concentr at ed. Chrorrat ograf®d of the residue on silica
gel afforded of the title conmpound. Rt (nethod

"HNME 530 Eavfm%ﬁiﬂ%aﬁzeﬁ%d I E RIS, $H7 257 (s, 21

6.82 (nﬂarg d@@cw ﬂ%)}flr)wr(ﬁplzw)r 7.30qdd1Hp 7/92810|49t(moﬂl-l9>f7 8@ (rﬁg2H)
t he compound from exanple 32a in
7.92 (sghr, ?HE&NE%(S brxH®-with 88 pl of 1 N NaOH and st i rred
at RT for 4 h. Then, and again after stirring
overni ght, 40 pl of NaOH were added. After stirring
Exampteo30 a further 24 h, the reaction mxture was

a-(e-ATERRI A SA e B FERERANL EllprgaaREEE v

The titibicotnpotihd oee prejaate in ARy toreahyle 24 and Waddbtained S

| bistriflug)g%%%ﬁ?e %ég"l g%%ati&éﬁ]"l\%?lgs??n Mle_l) . dg 82/5 %: gH)z. 1.88

B L e

- NM‘%‘?%‘Z%EEQ“W%@%% (5 7 1 Qb o o YT 20

16.84 (d11HY; 70 taa,c3H} 7yil7] (ddopiH) 7132 @k 2H);a%40 K]'rlsﬂlyl)jﬂo@ﬁ](mr 1 klb 7.68

(m, 2Hﬁh%{ﬁ% B G5888 oty ”298*%,3‘(2,433&0”!*“1. 00 (s

1.33 (m 2H); 1.48 (m 2H): 1.85 (m 4H); 3.04
fﬁ) 1 H; 3.20 (dd, 1 Hy; 4.11 (t, 1 H; 4.16 (m 1
Examplg31 6. 90 (d, 1H); 7.73 (d, 2H): 7.81 (s, 1 H: 8.02

3-(6- Arﬁﬁop%m Bryy-2-91-p g&é—ynﬁl 1@-1muﬁﬁ€olf@irliﬁi’wblﬁﬂlc%@0UndS

prepared I n alogy to exanple Exanpl es
Examp[msms

R e

4-yl)meborsdtei f | uor oacetate. Rt (method C) = 1.18 min M5 (ES+)
= AT0[ MPHl + , 0 .
322 (648 iictbth Al caropnste2ncisquip 29 4L9-37 BHRER ST RN/
toiueném bbdda?%yl BRSTRMb IWEré bud:aeséwblyfadd@ud@a@omomldf noo rm@m c
istrifluoroacetate. Rt (ne dCI) %IT
(0.25 nwsol@ phdimethyl Mrtgﬁtﬂumwparbonylam:nopyndln-3-y methyl) -2-(1
lm:dazcﬁtz{ag rﬁ‘gg gl@ r%ké’rinﬁlgsr% n 2 n{IJoT b{[\ﬁlf"ﬂne(rﬂrxm% RReYSHARAYL T for

I m dazol -4-y[] propionic
3 h anchitied pasires isto watetand amqe@ witriEA. iRurifioatiom) by-clyog@tegraphy on

silica aﬁ’srd(ag%'?)mg of ilh% tﬁl%qo'}#&gund.
'H-NMR (400 MHz, CDCla): 1.49 (s, 9H); 1.52 (d, 1H); 2.52 (m, 1H); 3.60 (s, 2H); 4.67
(d, 2H); 6.98 (d, 1H); 7.12 (s, 1H); 7.21 (s, 1H); 7.60 (s, 1H); 7.68 (d, 1H).

Example 31b

3-(6-Aminopyridin-3-yl)-2-(1-prop-2-ynyl-1H-imidazol-4-yl)propionic acid

A solution of 40 mg (0.09 mmol) of the compound from example 31a in 1.4 ml of 50%
concentrated hydrochloric acid was heated at 95°C for 9 h. Freeze-drying after cooling
afforded 21 mg of the title compound as bishydrochloride.

'H-NMR (500 MHz, d®>-DMSO): 8=3.11 (dd, 1H); 3.20 (dd, 1H); 3.78 (s, 1H); 4.21 (t, 1H);
5.12 (d, 2H); 6.92 (d, 1H); 7.54 (s, 1H); 7.75 {m, 2H); 8.04 (s, br, 2H); 9.03 (s, 1H).
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Exanpl e 37

3-(6- Am nopyri di n- 3- yI) 2 {1-[4- (3-propyl ureido)phenyl
]-1 Himdazol -4-yl }propioggc acid Exanple 37a 15
Met hyl

3-(6-tert-butoxycarbonyl am nopyridin-3-yl)-2-[1-(tolue
Example-32- sul fonyl )-1 Hini dazol - 4-yl]propionate A

3-(6- AR S A 2 oA P PR ey e (examp e

- Example@Rai n 100 ml of THE was cooled to -78C and 3. 74

Ethy 457 VTR 910 2 gt B4 HRTRPIBBR1Sor ¢ | ons

11 mgqmezrs zhh‘%! m% Scﬁ' s@amaohy?drmenmerm@daa X HsBluYBS oﬁ@ﬂ) Figed
mn and then 0.65 g (2

hi s ure 6
(0.23 nglbof q_t,fﬂyt t3e(5tarwgppyndm 3—yl)-2 (1H-imidazol-4-yljpropionate (example 1g)

n05 i 8@3%&)5@%@%{.&9& Ror A PHRATAARRYS7 (EBSMhoh dh-HBfo-2-

n one ort
butlnefw:ere Iaddeéramdtthe miziureowes stiroed atbidh faRTL. h.Thesl ohwaten mas Waen

acided M 8 gl AL Fal bt Bl EA, PG it Ahsse ABT Frest over
Na28(5% Qmé?éd%ooc?nce%ét@g @Hﬁhé}@#ﬁ% of ﬂ'}lat&gg@g% B8R dilica gel afforded

ncentrate ryness esli

28 mg'dt e/ Btledtdrhg@thdl rom EA/hept ane. The resulting crystals
were filtered off with suction, washed with a little

" Rt (meifoAy= oG9 mre and dmse@s?:@gmthe title

conpound was obtained. Rt (nethod B) = 1.30 min. M5
Examgl&82h = 501 [ M+H] + Exanple 37b 30 Met hyI

oo S BodehRit

A soluflerhgid2BomglieiB8ahriolzdltise byrdpadrel ved exdaett 82 m ZSmli bt THF was

mixed @l'tb%sttﬁp? 1 Hd\}%ﬁ@ @550@8?{98 t@ﬁﬁﬁféﬁﬂ i herny-apd)agein aftqrsdiming

overm%’lﬁ 46 baH I\M@H |v1)eré aHHéd“ﬁ%?%hrrﬁg)fbﬂ P RPIP PANE tHeSreabRie

In 25 of net hanol m Xt ure was
mixturg tMars m@étra'tzeﬂme 48 aanfﬁr@eéwdveanr@a@raévgbkw& glfpréed 5 mg

ped&r( rgmd%% and the resi due was
ofthefr'tu“ i on si g%&gg \%l\{eth a nobi |l e phase m xture of
Rt(meﬂﬂ%iq.)l and A% strengng@:rgre g/ [yRHyanol . A second

col unn chr omat ography on silica gel af forded 341 ny of

'H- NMRggOOIMHiﬁ LPMeONS = 138 :@HPtShF’\ﬂzng)ZI-g Q. 1Egnm1'P4) B2 Z{s 2H);

+) _é47dTBM+ + 1H N @é
693(d(§H)97F-§6(-‘31 (2H) B85 (5, &7, 231%)893(37br(ﬂH)1 H ;
6.92 (s, 1 H; 6.98 (d, 1 H; 7.55 (s, 1 H); 7.63 (d,
1 H,; 7.98 (s, 1 H. Exanple 37c 10
The folBwiBg sompowyds wiene-[Bepdred X &dalpdy {03examypy Mur ei do) phenyl
]-1 Himdazol -4-yl}propionic acid The title conpound
was obt ai ned by reacting the conpound from Exanpl e 37b

Exampienssanal ogy to Exanpl es 12e-12g and subsequent
mapner customary in the literature

3- (B-Aramopﬁ@c? By ,3@(!);%-[[1 -@%4@@9@yicb{cl@p@@j)21/ﬁ=md@qolfb-yl Ipropionic acid as |

bishydrdeRRtibg ut i on was then carried out
Rt (method C) = 0.93 min. MS (ES+) = 343 [M+H]"

"H-NMR (500 MHz, d6-DMSO): § = 0.93 (s, 3H); 1.00 (s, 3H); 1.33 (m, 2H); 1.48 (m,
2H); 1.85 (m, 4H); 3.04 (dd, 1H); 3.20 (dd, 1H): 4.11 (¢, 1H); 4.16 (m, 1H); 6.90 (d, 1H);

7.73 (d, 2H); 7.81 (s, 1H); 8.02 (s, 2H, br); 9.14 (s, 1H)

The following compounds were prepared in analogy to example 10:
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as in Exanple 10c. Preparative HPLC afforded 8 ng of
the title conpound as 15 bistrifluoroacetate. Rt
(method B) = 0.73 min. M5 GS+) = 409 [ MtH] + ' H- NWR
(400 MHz, d6-DVSO): S = 0.88 (t, 3H); 1.45 (dt, 2H);
3.07 (m 3H); 3.18 (m 1 H); 3.97 (t, 1 H,; 6.28 (t, 1
Examples 38-30 (d, 1 H: 7.51 (m 4H); 7.21 (d, 2H); 7.31

3-(6-Agfinodyrldhi-3-41)821-f(BendAluryRhdthyBarArdcyymbtriph: 1 AniEE 20T )-
propicid &cid\ak bisryfiuothavetaty.| R (Preftiod @y £ dl1semir MISESHYRYI7TOMMAH]"
3-(6-@@&&%&%1%?%}(95 HI B4R lor S rand ot R Ry et oy T v 1 H-
tmldaﬁﬂ—@@l]bﬂimorb@lb@i&)éé%' aamdrosdeRYR| @héihé%d 7h 1224 A RisSEb+) =

- (1ol uene-4-sul fonyl)- am no) phenyl ]
490] I'ni dazol - 4- yl } propi onate A sol ution of 115 ng (0. 26
or mmol) of methyl 2-[1-(4-am nophenyl)-1

Hi m dazol -4-yl]-3-(6-
3-(6-Annepyidinodybed-Peliipisaid-meitpxyntieny3methviicarpamoseethyl)- 1H-

P8 AREH B KB I, A8 7 8 1 €5 -

516[M&B]32 mmol ) of p-tolul usul fonyl chloride, 73 pl (53
ng, 0.53 mmol) of triethylamne and 0.3 ng (2.6 pnol)
of 4-di net hyl am nopyri dine were added. The m xture was
Exammgrsrred to RT and left to stand overnight. Colum
romat ogr a on silica gel afforded 112 of the
3-(6- Am'@%f“é@n%éfﬁw%“ [ (SrreRyiggidg)phenyl]-4 bi- lmlqi\azog%yd}emomc acid

Examﬁé(:‘g?E,I\/H-l-ﬂ+ 66 Exanple 38b
- (6- Ami nopyri di n-3-y t ol uene- 4- sul f onyl ani

Methy%§§;tﬁéh9mlpxncacb¢rrwaﬁ@ﬂ@pyrwhryB}yg) %§1omluane,-4@@lfdnw 1H-imidazol-
4-ylprof Hégon of 109 ng (0.146 mmol) of the conpound
accor to Exanple 38a in | m 5 of THE was m xed

A solutipn bf 11,90 gdB.qamnrmD) ofmodthyldf b]ankbmmﬁowi IH-iBhd samll- 4yl asetate

(exam?@ﬁpdli' ﬁ’nlp@?ﬁg%n(go%lﬁf Ttoe%ng d%ll%{n?g%?ﬁpgpol 1M in

THF) cﬁ&iﬂﬁﬂir&lblé(ﬂmmahylktw)aﬁwdielwemdm if Gered @oﬁmnBBvéﬂﬂhe course of

L{gzed Wi t h and the THE was renpyv
3 min. ah Rd e GPe 4 B ermEE e Y 6rig and b80.0.60d (A28 Mmm)
of tert—% I Wﬁﬁoﬁﬁ@ethylpyrﬁﬂlﬁ-@%flﬁhfﬁéﬁwdf@ kSeandilé 1Brﬁv§s a?ded inone_

-(6-tert-butoxycarbonyl am nopyri di n-
portloq 11 ﬁéﬂli@lfﬂ“@gﬁfl@ﬁ@lﬁbﬁ%@fphéﬁwl‘]d-t_tlen aliowed to reach T he
propionjc acid was obtai ned. The

H i m dazo| - g/m}
mixture Wag BHERT iRieA BIIXINE YA ARd satirated NeHCQmeOluton. Afigr ghaking,

RT. After 30 mn, TFA was evaporated off under
the orgeemmemmaeate@pﬁ dittee oy iNG2S O iltetied sok\cedcéntrated to
wat er and | yophilized. 24 of the title conpound
drynesgefliie msidienias eerystalizediramn tape The resulting crystals were

filtered off with suction, washed with a little EA and heptane and dried. 0.66 g of the title

compound was obtained.
Rt (me’éhod B) = 1.30 min. MS (ES+) = 501 [M+H]"

Example 37b

Methyl 3-(6-tert-butoxycarbonylaminopyridin-3-yl)-2-(1H-imidazol-4-yl)propionate

0.80 g (5.24 mmol) of 1-hydroxybenzotriazole hydrate was added to a solution of 0.65¢g
(1.29 mmol) of methyl 3-(6-tert-butoxycarbonylaminopyridin-3-yl)-2-[1-(toluene-
4-sulfonyl)-1H-imidazol-4-yl]propionate (example 37a) in 25 ml of methanol, and the
mixture was stirred at RT for 2 h. The solvent was evaporated off .under reduced
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Rt (nethod B) = 0.84 nin. M5 (ES+) = 487 [MH + 15
'H NMR (400 MHz, d6-DMBO): S = 1.22 (s, 3H): 3.02 (dd,
1 H; 3.13 (dd, 1 H); 3.92g6t, 1 H); 6.87 (d, 1 H);
7.21 (d, 2H); 7.88 (d, 2H); 7.53 (d, 2H); 7.62 (s, 1
H; 7.68 (d, 2H); 7.72 (s, 1 H,; 7.77 (d, 1 H; 7.88
pressyre, aptHfheoepidug wis pusified okisiliba pel EtmephabiidPh2se mixture of

CHaG 4 A Bl SRR hAL ot & PTre t 1t re. compound
was prepared in analogy to Exanple 38. Only the

hydrol ysis of the <carboxylic ester internedi ate was
A secend @@u@mchrcwg@ﬂqgraphy on silica gel afforded 341 mg of the title compound.

d 3- | do) b |
Rt (m‘%ﬁﬁéjﬁ? i azo I4nyl }MQ Di on%%{?ﬁ\%I %opy’ u6e|27g) n$r3f3/
TH- NW(@WH&Q@G‘-B&/@@) §HF, 375 meg@g (BRI2HY; pﬁ%@ 3H); 3.87 (t, 1H);
co and agqueous rogen
6.92 ( é%x@@éqgab% [§ @I HMF@DEQGEQS g’(ﬁe 1§04 ut i ongvvas

stirred at RT overnight and then at 50C for 4 h. The
reaction solution was neutralized with agqueous HCL (1
Examplp 3{6d t hen the sol vents were renmoved. The residue

e AR 1020 A TR P A b

The tltta‘m)mmmdtwaagotpiamdd by readtingitiys tamboaredifrbmd@rathpd BYD in

analoq‘%ttﬁ %'xlegsp?%'ﬂ%)eo'ifaa%& f Wgemtéllﬁwt@dagﬁﬁﬁngﬁgumw in the

fiteratuve f theGFolectivedghoup In QEIQCQ/T FZN‘D‘! 1)28653t(tlu1tI0n]wé‘Q theﬂ cﬂ?ﬁed out

‘asin Eé(a%)}? ch ﬁr&pargt:\%g?-lf’ﬁc aﬁop@ed %%@of(tae tije pﬁnmpgung,aQ s

blstr|flgorg%cet§teoi (d, % g')o 7. 21 (t, % 2)2 7. 22 I(—I)S é T)Z -
. 7. - - 7. s, )
Rt (method @)(T-P 736;?” Exanpl &@453“")_'): 409 IM+1'§]+ '

_ : 3_ _ ,
"H-NMR (B0AE IROLRC), =g & sy e i BIBTR 0P m, By 318 (m,
1H); 3.(96r(pdd:rn;daBﬁa$t gHggﬁs@w ml?/ir)sﬁ?ghs Qtsgxytnger?SEX‘l[a(l\snIilEuH);mﬁ: ﬁld'\,/gtH); 7.86
t = m n +) = + '
(s, 2""(“286?%;)‘% DVBO): S = 2.72 (m 2H); 2.85 (m 1H), |
.95 (m 1H): 3.25 (m 2H) : 3.50(s, OH): 4.95 (s, 1
- 505(s 1 H: 5.45 (s, 1 H: 5.55 (s, 1 H: 6.28
Exampdfbl%s 6.65 (t, 1 H; 6.92 (s, 1 H; 7.08-7.31
3- (6-Ar§1l?ﬁbg?r”am Szylﬁﬁ-{( J-tohtdne-£ s&l?or(y?amlﬁojﬁ)nen}lﬁ B 614 -

PrOplOfilthaplylrl din-3-yl)-2-{1-[3-(3-benzyl urei do) benzyl]-1
Exam %3 dazol -4-yl }propionic acid The conpound was
pprepared in anal ogy to Exanple 39. Rt (nmethod B) =

Methyl G- (MemWIOWBarCDEwamowfidlh%w-i-{ibfbuu(ﬂtélaeﬁb Wigifonyl)-
amlno)Emn%%éﬁgoM y'?PR(Jplonate 92 (m 1H), 3.45 (m

A solution of 115 mg (0.26 mmol) of methyl 2-[1-(4-aminophenyl)-1H-imidazol-4-yl]-3-(6-

tert-butoxycarbonylaminopyridin-3-yl)propionate (obtained from Example 37b) was
dissolved in 20 ml of CHsCN. The solution was cooled to 0°C and then 60 mg

(0.32 mmol) of p-tolulusulfonyl chloride, 73 ul (53 mg, 0.53 mmol) of triethylamine and
0.3 mg (2.6 pymol) of 4-dimethylaminopyridine were added. The mixture was warmed to
RT and left to stand overnight. Column chromatography on silica gel afforded 112 mg of

the title compound.
Rt (method B) = 1.45 min. MS (ES+) = 748 [M+H]+ .
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151 H); 4.25 (d, 2H); 5.00 (s, 2H); 5.50 (s, 2H);

6.25 (m 1 H,; 6.65(m 1 H; 6.78 (s, 1 H);

7.08-7.40 (m 9H); 7.62 (mgg2H); 9.45 (s, 1 H).

Exanpl e 42

3-(6- Am nopyridin-3-yl)-2-{1-[3-(3-vinylureido)benzyl]
Example 385 ni dazol - 4- yl}propl onl c acid 20 The conpound was

3-(6- A BRI S el q'quﬁr%ﬂo%aggggwfgzom; VI

propicifc 3450) : 5=268(m 1H) 2.92 (m 1 H, 3.45 (m

A soiui‘H% oﬁﬁ&g @1@%0@% th%cér@pgur;'cz;étzqﬂrdlqgéo E);argbgle(q%a in{ mi
of THFH)Mas?mﬁéd WTh 1860l (0/19PmnfdN) &f HN: aqlieBds (BH EbRitiord The mixture

was W@rmgd mm andsigredafhis-tomperatyredor gaysy IAftar beafing gtr@érC for
severéllhlohrsl e sAMiRARLs & ac[‘:éféa 0o %?Ei’lgh%uggﬁz‘fg (ﬂ_ g\%ﬁgﬂgﬂ%ﬁhe THF

prepared 1n an
was rﬁlm\radnatdeo redviced BOestshee [ hetrealliingeaq;:emkp sblutikn plaa perifisd by

prepa%ﬁﬁ%ﬁﬂ%ﬁ@ﬂﬁiuEegg%é]-ﬁﬁ%&&tagyﬁ(é%yﬁg@hg@?%?%f—iﬂfﬁ(tcfuen e-

4-sulféhylenifo)phéhii]-18-imdtazel-4-2hPropdnicadidivas bbtdiied3 TH8 cothpound

was d%}s_%ﬁecgmggn-é ﬁ{ T%ﬁpndﬁ?@'ég &T %\ft;g 30 %ngg'F(ﬁf \’mra:::iL e;gﬁorgteﬁgaﬁ
under féﬂuc&d itessbe, BRd tIEé?éEHL% \Ms dissolved in water and Iyophllized 24 mg

- (2- Am not hi azol )-2-[1-({[(4-chl orophenyl)p enyl
of the H’ile‘? ﬁWP@‘ﬁ?%‘HﬁW'}W@?%?ﬁPlsi”fHqu’ﬁﬁeé%QoI -4-yl ] propionic

A und wa | ogy to Exanpl es
R, (m%‘ﬂ%)mgan féqu &k??rﬂ/é Afg

10b. Ellmn t'he protective
'H- -NMi @00 MidokdGDMSO)as —d‘eﬁz (s Eﬁéﬂ 3.B2 (davettH)p8.16)(dd,. Bf); Bi92. (1,

1H); 637} 72400 250084 . R s830 ch ZooodR, G P @, 20y 7.72

s, TH}IV. 773(d9 SH}; .82 ), 2HGbAB8 44 (s 1H)br).6. 11 (d, 1 H); 6.65
( )‘1)773( ;§720té)?41?;3 (;760(t1H) 8.85 (d,
1H) 10 Exanpl es 45 and 46 were prepared in analogy to
Examgi®ggabove description. Exanple 45
3- (6- Am nopyridin -2-{1-[4-(3-tert-butyl ureido)ph
3-(6 A@ﬁyqpym;hnﬁ yiﬁ?d&i&(&mqny}tpeldp)b@nzﬁ] - Hidiimidazel-4yl}propionic acid

The it Bhdouh WeRa5EhAEE in analogy to Example 38. Only the hydrolysis of the
carboxylic ester intermediate was different:
Methyl 3-(6-aminopyridin-3-yl}-2-{1-[3-(3-propylureido)benzyl]-1H-imidazol-4-yl}-

- propionate (120 mg, 0.275 mmol) were dissolved in THF. An aqueous solution

containing LIOH (1 N, 275 pl) and agueous hydrogen peroxide (30%, 27 ul) were added.
The solution was stirred at RT overnight and then at 50°C for 4 h. The reaction solution
was neutralized with aqueous HCL (1 N) and then the solvents were removed. The
residue was taken up in a little methanol and filtered through a C4s column (500 mg).
The methanol was removed and the resulting .product was crystallized from diethyl ether
(100 mg, 0.237 mmaol)

R (method C) = 0.93 min. MS (ES+) 423 [M+H+

"H-NMR (500 MHz, d6- DMSO) 6 =0.85 (t, 3H), 1.42 (q, 2H); 2.65 (m, 1H) 2.92 (m, 1H),
3.02 (m, 2H); 3.45 (m, 2H), 3.00 (s, 2H); 5.50 (s, 2H); 6.25 (d, 1H); 6.60 (d, 1H); 6.73 (s,
1H); 7.05 (d, 1H); 7.21 (t, 1H); 7.23 (s, 1H); 7.33 (d, 1H); 7.50 (m, 1H); 7.62 (s, 1H); 9.12
(s, 1H).
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Rt (nethod B) = 0.75 min. M5 (ES+) = 423 [ MtH + ' H- NMR
(400 MHz, d6-DMSO): S = 1.29 (s, 9H); 3.10 (dd, 1IN);
3.28 (dd, 1 H; 4.09 (t, 16HA); 6.72 (d, 2H); 7.28 (d,
1 H) 7.33 (d, 2H); 7.56 (d, 1 H); 7.85 (s, 1 H; 7.92
H; 7.99 (s, 1 H; 9.03 (s, 1 H; 9.28 (s, 1
Exampi)%‘4020 Exanpl e 46
3-(6- /si% nnggg q-{cl La: y(ﬁ}%.'re)ggﬁl &J}% E@béﬁz;}ﬁe{mﬂw HESHIRHRENShic
acid blstrlfluoroacetate Rt (nethod B) = 0.81 mn. M5 (ES+)

Tre ofsing it bipiibe fﬁ‘@ﬁ%&ég%a@e*e( IR 432 (o,

R: (me2ihhd BP=0BEhin.1 H) ; M9 S 5—[M+|-n+22 (m 1 H) 7.32

"H-NMF 02 96 PMSOIE 4 275 4R, 258552 sé?m,ﬂwsz % (1, 1&P)3.25 (m
2H); 3%&@ i’lm 5)J¢sl dﬁﬁ%‘@éﬁ‘@)@z@%m 5,55 (g 1H: 626 (dd, 1H)
6.65 (44 thﬁ;l%&(ﬂ 1141)3/7[ P®7opi EmeBHD; TIHE (i, 2HY; Q:d)ﬁ](mdrh-t) was

synt hesi zed as hydrochloride in analogy to exanple 2.
Rt (nethod C) = 0.87 min M5 (ES+) = 343 [MtH ' ' H NWR
Examigléd@d MHz, d6-DMSO: 1.12 (t, 3H), 1.13-1.27 (m 1H),

3- (6-Amopyid@é-g%§%{[%(3-§ﬁyzy @’ep??te%yl iH}[mr%a Pg4(yg}8ropiq[blc acid

The coppabinbdw d id aR3 6.93 (d, 1
A %Sm(’rﬁ]%%m' @ bgwaﬁ %@9 12 (s, (69 T)H)

Rt (meghpgt Bz 8183 gnial exan‘MSe@E(ST*H HHHT"BH subst ances were
1 hi
MRS S D By o I e B R s 2y o
1H); 41\2§r(d d); STVAs, 2Hrh|555(b(sl; aH; eﬁjZﬁ()‘dJ tid), BB 5pim,ofH); 6584y, 1H);
f . 0 NaCl, pH 7.4 d 10 pi of

7'08‘7%4‘?9{"&%@?%;%&%6%gssﬂi AN A A e 1 o)
' to 1 pl of 5 nM DVMSO sol ution of the substance and

[ bating in a 96 half-well mcrotiter plate at room

i
'Exampﬁee%"ger ature for 15 minutes. The enzymic reaction was

3 (6-Afﬁ¥rﬁfp§1ﬁ€|n13¥yliiﬂq‘lJ[@-(é—@lnﬁiuréiao)jﬁéﬂyﬁﬂ ﬂ-‘?—#ﬁ*d@?&ﬁ-ﬂ?ﬁr@ﬁbhz@ta%ﬁ

ti me course of he reaction
The comunsme@vnéap%rpdmenaiﬁgyto Bxameledli t er pI ate reader

R (mefh%@@)u %’Q’f-mﬂl us 384MSI\(EISQ ulﬁégﬁw ges) for 15

nut'es.”  The 1C50 was cal cul ate m t he averaged
H- NMRa(BO@MHzMﬁI-[DMSOE) etxB8rimati)p@)o2qin, siét)] aKS (oh, 2H; 283 (m,

1H); 4.8y 2R BROLET B 50 o2 b 261 e RGA. hmy 30517 .

1H); 7.28 (PhabHR 7145 (m, 1H); 7.62 (m, 2H).

Example 43

' 3—(2-Amino'thiazo!-4-yl)-2-{1 -[(benzhydryicarbamoyl)methyl]-1 H-imidazol-4-yl}propionic

acid

- The Compound was prepared in analogy to Examples 37a-37b and 10b. Elimination of

the protective group took place as described.

R¢ (method C) = 1.13 min. MS (ES+) = 462 [M+H]+

1H-NMR (500 MHz, d6-DMSOQ): & = 2.75 (m, 1H), 3.10 (m, 1H); 3.50 (s, 2H); 3.75 (m,
1H); 3.98 (d, 2H); 6.07 (s, 1H); 6.10 (d, 1H); 6.65 (s, 1H); 7.20-7.35 (m, 9H); 7.39 (s,
1H); 7.40 (t, 1H); 8.78 (d, 1H).
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~Compound from TAFl a enzyne assay |1C50 "M Exanple 1
0.030 Exanple 7 0.016 Exanple 8 1.13 Exanple 9
0.439 Exanple 10 0.023 Eganple 12 0.015 Exanple 13
0.012 Exanple 15 0.012 Exanple 16 0.038 Exanple 17
0.011 Exanple 18 0.021 Exanple 25 10.51 Exanple 27
Examplett Exanple 28 1.44 Exanple 31 0.87 Exanple 33

e R LRy IS PR PRt 1.

imidazsbrpdpropiosic atieé formula I X OY (1) 5 z-O U and/ or

The oo EHSELAMTEH ik BRSO EAb MBS RRAA] 90 % minaton o
the protattive, gramsliook Magwsdedonpegal |y tol erated salt of the

R (meiGREY )28 ek cp) - aMSIES S GRS - oyl oal kyi - a)
"H-NMR 500 M8z, d8-DMBEFS =05.78 (m, 1H), 3.10 (m, 1H); 3.50 (s, 2H): 3.75 (m,
1H); 3.95 (d, 2H); 6.08 (s, 1H); 6.11 (d, 1H); 6.65 (s, 1H); 7.20-7.41 (m, 9H); 7.60 (t, TH);
8.85 (d, 1H).

Examples 45 and 46 were prepared in analogy to the above description.

Example 45
3-~(6-Aminopyridin-3-yl)-2-{1-[4-(3-tert-butylureido)phenyl]-1H-imidazol-4~ yl}proplonlc acid
as bistrifluoroacetate

R: {(method B) = 0.75 min. MS (ES+) = 423 [M+H]+

"H-NMR (400 MHz, d6-DMSO): & = 1.29 (s, 9H); 3.10 (dd, 1H): 3.28 (dd, 1H); 4.09 (t,

1H); 6.72 (d, 2H); 7.28 (d, 1H); 7.33 (d, 2H); 7.56 (d, 1H); 7.85 (s, 1H); 7.92 (s, 1H); 7.99
(s, 1H); 9.03 (s, 1H}); 9.28 (s, 1H).

Example 46
3-(6-Aminopyridin-3-yl}-2-{1-[4-(3-benzylureido)phenyl)-1H-imidazol-4-yl}propionic acid
as bistrifluoroacetate

Rt {(method B} = 0.81 min. MS (ES+) = 457 [M+H]+

*H-NMR (400 MHz, d6-DMSO): & = 3.03 (dd, 1H); 3.18 (dd, 1H); 3.99 (t, 1H); 4.32 (d,
2H}); 6.79 (t, 1H); 6.90 (d, 1H); 7.22 (m, 1H); 7.32 (m, 4H); 7.49 (d, 2H); 7.53 (d, 2H),
7.72 (s, 2H); 7.28 (d, 1H); 7.88 (s, 2H, br); 8.71 (s, 1H, br); 8.86 (s, 1H).

Example 47

Ethyl 3-(6-aminopyridin-3-yl)-2-(1-cyclohexy!-1 H-imidazol—4-yt)propionate

The title compound was synthesized as hydrochloride in analogy to example 2.
Rt {method C) = 0.87 min MS (ES+) = 343 [M+H]”

"H-NMR (500 MHz, d®-DMS0): 1.12 (t, 3H), 1.13-1.27 (m, 1H), 1.31-1.41 (m, 2H),
1.61-1.73 (m, 3H), 1.80-1.86 (m, 2H), 1.98-2.05 (m, 2H), 3.12 (dd, 1H), 3.18 (dd, 1H),

4.2 (m, 2H), 4.21-4.27 (m, 2H), 6.93 (d, 1H), 7.72-7.78 (m, 3H), 8.08 (s, 2H), 9.12 (s,
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15

15 6) -CF3, X is the radical of the formula II
(Al))m A2 (Il) in which mis the integer zero or 1, 20
Al is 1) -(CH2)n- in which6@ is the integer 1, 2 or 3,
or 2) -0-(CH2)n- in which nis the integer zero, 1, 2
or 3, A2 is 1) 4- to 15-nmenbered Het ring in which Het
1H). ring conprises at least one N atomand is substituted
by an ami no group and nay additionally be substituted
I ndependent |y of one another once, twi ce 25 or three
Pharmacategias) examples - C3) - al kyl , halogen -CF3 or -0-CF3,

o kel e P o BN SR o

TAFI qdtivity kit B6mwhreescar) Did8nbstica((PR- Nig)&?@yﬂmaadaMa Iecbaiddmg 29 i of

ssc 8 i A S R SN o 3R o americen

Dlagndnsiréaﬂ’&nNOMTM AHIACPE/I} to ARPEHE MM D‘MBOtsWuﬁSn of thehyuB8tance
Adis -N(R2)2- in which R2 is

and 'nalébaﬁ'@sul%éc?ﬁﬁalfw" ’@iﬁﬂoﬂtﬁ'ép‘ﬁ’ﬂﬁoatP&Omztﬁ@ilpé'éﬁt@eaf%'l Rieinyies The
enzyn'imf‘l%%ﬁﬁé}ﬁjﬁrﬁ& ls¥arel Wb‘ﬂdg{%‘wéq%f 'I’%F[é %Ie@@éﬁé}t predﬂuﬂeﬁ 1L Rith

I nt e? zero or 1, ydrogen at
water). Tl [img)cogrse of the regatisn ms)foimvgad ati#h048n irsa microt;ter plate

readeru(ésgégst [ ?Q%ﬁ@g%%ﬁ!(ms%g!ta}ﬂ@utegggl ndgﬁlenhn%gu’[e%l y of one

The IC@oo'trasecualmﬁaied fiom the averddedemlidsnigaplidaye détemmaﬁxﬁn)ialf serial
s-N(R2)-, and 10 A5 is a)l)
dllutlons(gf@e ﬁp!p@tynq:%w;th g)eggld of g@ﬁcaﬁm sggtwa@g (E)nthqg@@)ﬁn@mave, UK).
Table‘?shéwéﬂ?er‘e@hﬁ&er , and 15 p is the integer 1, c) A3
Is cyclic am ne haV|ng 3 to 8 ring atonms in which
cyclic amne is

Table 1:
Compound from TAFla énzyme assay
ICs0 [oM]
Example 1 0.030
Example 7 0.016
Example 8 1.13
Example § 0.439
Example 10 0.023
Example 12 0.015
Example 13 0.012
Example 15 0.012
Example 16 0.038
Example 17 0.011
Example 18 0.021
Example 25 10.51
Example 27 1.11
Example 28 144
Example 31 0.87
Example 33 0.003
Examplé 37 0.049
Example 38 0.050
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unsubstituted or substituted i ndependently of one
anot her once, twce or three tines by RL, A4 and A5

WO 200%8/1a578&%f i ned under b), 20 where A5 is bon¢a¥/EP2008/003630

N atomof A3, o0 is the integer zero, and p is the
integer zero or 1, or d) ABpgis -(CH2)qg-(C6-Cl4)-aryl

Claimsn which aryl is unsubstituted or substituted

i ndependent|ly of one another once, twi ce or three
times 25 by R1, A4 and A5 are as defined under b), o
| & chRolifd BO@E &M PaPr 1. and p is the integer 1, and
gis the integer zero, 1, 2 or 3, 30 e) A3 is
-(CH2)r-Het in which Het is a 4- to 15-nmenbered Het
ring, and Hgt ring is unsubstituted or substituted

I ndepend@nt | W o anotRsr once, twice or three

ti mes by IfQA§ and are as defined under b),
ois the i/nteierNZero or 1, 35 pis the integer 1 and
72 r ¥SYhe Tnteger zero, 1, 2 or 3, f) A3 is
-(CH2)g-(C6-C14)-aryl, in which aryl is unsubstituted

or substituted independently of one another once,

tadéer ajrstemmpisemerieiymspyf tha comppund ef the formaga | gnd/or mixtures

RO iy ello Mot SbieidiGat AR DRI S e,
arompauad of thesformylaRlwhere and p are the integer | and g

i$: L he,int r 1, 2 or 3, 10 g)

L?:ﬁ(?'bs c‘fg@{"gé@?&”@oﬁ- Cl4)-aryl, where Rl is a)

- (C6- @) 4) - AOA-Cgnbikyle aryl is unsubstituted or
substituted independently of one another once, tw ce

or thige triassCelycyclqaliyd,c6) - al kyl ,

-(Cp-C4) -alkyl - (C3-C8) -cycl oal kyl, -CF3, =0, 15
-0-cF8)or AYPHen,

5) -O-CF3 or

6) -CFa,

Xis the radical of the formula il
-(Al)m-A2 ()
in which |
m Is the integer zero or 1,
Alis 1) -(CH2)pn- in which nn is the integer 1, 2 or 3, or
2) ~O-(CH2)n- in which n is the integer zero, 1, 2 or 3,
A2is 1) 4- to 15-membered Het ring in which Het ring comprises at least
~ one N atom and is substituted by an amino group and may |
additionally be substituted independently of one another once, twice
or three times by a -(C4-Cg)-alkyl, halogen, -CF3 or —-O-CF3,
'2)  -(C1Cgraky-NHoor
3)  -(C3-Cg)-cycloalkyl-NHs,
Y is 1) the radical of the formula |1l
A3-(A4)o-(AS)p. (1)
‘where
a) A3 is -(C3-Cg)-cycloalkyl or -(Co-Cg)-alkynylene, in which cycloalkyi

or alkynylene is unsubstituted or substituted i'ndependently of one
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b) 4- to 15-nenbered Het ring, <c¢) -(Cl-C6)-alkyl, d)
-(Cp-A)-al kyl -(C3-C8)-cycl oal kyl, e) -CF3, 20 f)
-0-CF3 or g) halogen, whgne R2 is a) -(C6-Cl4)-aryl
in which aryl is unsubstituted or substituted

I ndependently of one another once, twi ce or three
times by ZHOIREr opye,-tyice-ardhreglticigs hnrChRitBlor R1kyl i s
unsubsti t uted..ox St i j I

othes balBsEEANEN ke LISRSHERRE, Bha o o

- (C3- Q3) - cyadiedb lvd défihadih€dhenieh®rbiote drivther,
unsubstituted or 30 substituted i'ndependently of one

anot her ond® is@fpert ,§yis theinkeoer zagsordy #E d) - CF3 or

hyd i (0 roar -
iezjen%/i cr:g?e(ﬁ@J?%}hg?gbrﬂ%Bﬁhgg:ﬂecr'?@eézgﬁ)? Bo@ogg) an,
anot hey) a) Aii(i@lf@mgﬁdeaallkyﬂiMhi@ﬁ citlsatkyli$unsubstituted or

unsubstituted or substituted independently of one
anot her oneebstttuliedéndapentiestty dfiomesaniother néY,, twite or three times

- (C6-C14) - Ln-whi,ch aryl is unsubstituted or
Sl(Jbsti_t-uze wbﬁ%ﬁ%%%éntlyyof one anot her once, tw ce
or three tiAEs-NR2)Randc) 4- to 15-nenbered Het ring
in which Het_ rin is&d&g ubstituted or substituted
i ndependent¥ySof dneditér  once, twice or three
times by R1, d)ay(C3- = kyl in which

cycl oal kyl is uné&bst?@twg@'subst ituted

i ndependent | y oB)3ne-(@R@HR 0bnce, twice or three

times by R1, or e) n atom where R4 and R5
are identical o?)]z‘jiﬁc!‘é(%%# s i ndependently of one

anot her o is the integer 1, and
p is the integer 1,
c)  A3is cyclic amine having 3 to 8 ring atoms in which cyclic amine is
* unsubstituted or substituted independently of one another once,
twice or three times by R1,
A4 and A5 are as defined under b),
where A5 is bonded to the N atom of A3,
o is the integer zero, and
p is the integer zero or 1, or
- d) Adis —(CHz)q-(CS-CM)-aryl in which aryl is unsubstituted or
substituted independently of one another once, twice or three times
by R1,
A4 and A5 are as defined under b),
o is the integer zero or 1, and
p is the integer 1, and
g is the integer zero, 1, 2 or 3,‘
e) A3 is -(CHo)r-Het in which Het is a 4- to 15-membered Het ring,

and Het ring is unsubstituted or substituted independently of one
another once, twice or three times by =0 or R1,
- A4 and A5 are as defined under b),
o is the integer zero or 1,
pis the integer 1 and
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a) -(Cl1-C6)-al kyl or -(C2-Clo)-al kenyl, in which alkyl

or al kenyl is wunsubstituted or substituted

i ndependent |y of one anothg once, tw ce or three

times by RL, 20 b) -(C6-Cl4)-aryl in which aryl is

unsubstituted or substituted I ndependent|y of one

anot her ondés theipiegenzerent.eeok $.nes by Rl c) 4- to
15- nenper ed _Het g i.n which Het ring

unsubst it u?’éd%ﬁﬁ{%ﬂnépﬁr%wéwl ﬁamb%m 'P‘W%‘Fb%'ﬁﬁed or

anot her nce, twce or three tines by Rl, d)
-(C3-C8) - cfei?%tgvﬁ@gnnciqpem?@w W@ﬁ@@mﬂr%@ twice'or three times
unsubstit uypREr substituted independently of one
anot her oncé, twice or three tines by Rl, or e)

hydr ogen afﬂﬁﬁ' n 30 R4 and R5 forn1together with the

ni trogen aty L 'y

0 Lrogen. aba/ Lol ol DAY WA ARG UL KL Alted
ni trogen ajiBpendrity &@ﬁ'@@n&fheﬁﬁﬁcé Qwicer aekdb iRy R1,
heteroatons fromthé series oxygen, sulfur or

ni trogen, ¢ans pyretthe intggerchandf the formula 1V, 74 0
N / R8 _(I\/) id i i M@g@géggrqz%gh (C1-C6)-al kyl in which

al kyl is unsubstl t stituted independently

of ong)anotE|l- R (T Apge tines by 5 Rl, b)
%21) aryl(l((gél\%h%chwq P |1s4§uﬁubst|tut ed or

subst wheteeR 1 |$ ndependent|ly of one another once, tw ce

or three ti

in which H8{ ri r{éﬁlgl N R R RN T
It Pg:gegsegil yd;) nd%@@l@&?ﬁé?%gﬁ(ﬁlﬁ?r cBPMe\Aﬁmg% of &S times by
cycloal kyl is unsyhshid g:&bﬁ% gm@m é)g%clotahkly |, -CF3, =0,

i ndependent |y of one andt’h

times by Rl 0" 5 orq or halogen,

b) | 4- to 15-membered Het ring,
c}  ~(Cq-Cg)-alkyl,
d) -(Co-Cy)-alkyl-(C3-Cg)-cycloalkyl,

e) -CF3,

f) -O-CFg or

Q) halogen,
where R2 is |

a) -(Cg-C14)-aryl in which aryl is unsubstituted or substituted
independently of one another once, twice or three times by
R1,

b) ~(C1-Cg)-alkyl in which alkyl is unsubstituted or substituted
independently of one another once, twice or three times by

R,

C) | -(C3-Cg)-cycloalkyl in which cycloalkyl is unsubstituted or
substituted independently of one another once, twice or
three times by R1, | | '

d) -CFgor

e) hydrogen atom,




10

15

20

25

30

15 e) hydrogen atom Y is 3) the radical of the
formula V 0 20 R16 R17 \\-3N, R12 ,4LL (~~03 R13 (V)
R18 R19 where in case a) RI2 is 1) -(Cl-C6)-al kyl in

whi ch al kyl

is unsubstituted or substituted

|ndependentI§/ of one anot her once, twice or three

times WIETRES P

gnd R{ ets ideptical raymff@c%ﬁ cgipdenriideatikgi one

I n wWhiglbtha&ycl oal kyI IS unsubstituted or substituted

i ndependently of one another once, twice or three

times by RRB) 3) (Q@B)S@'}Wlah piich( adky! (3L u)sLbsijtuteidrongabstituted
aryl is- 35 unsub ti ted r substituted i ndependently

of one another!

%fwy O ATRHSE OPFPEWIogPr Hres Gmes by

75 4) (COCS)-Ra;IkyI in which Het is
unsubstituted or substltuted i ndependently of one

anot her on

1) -(CO Q) - alk
aryl are each u

(6=Cou)- @rm lée/vhlrr.h@@l iﬁanRubstélﬁad R1 Subsituted
?({L‘{?SJOG C whi c kyl and 5
g[lqiqrﬂ °8\¥ agg ppgﬁ éwlce or three times by

i ndependent |y ofkfone anot her once, twice or three

times by Rl

and Het ar& eaéhlq

% C3) -al kyl -Het in which alkyl
mb%@ B¢t 6ng uwiich Het gag is

i ndependent |y of ne iRiRA& gg%%}ﬁ%@fﬁgeﬁﬂq@g}/ gg%’ﬁ?éﬁ&her .

times by Rl, where in ca
atom 2) (Cl C@meaItWWB Qrmmhitimesabyk@ﬂ, is

unsubsti t uhzd or @g))sé; ﬂlpg@quggcqce%@ \éllﬁ)l{%@nt‘ftuted or

anot her - onc

- (CO- &) -al kyl - é&&ti@i’t@ﬁ Trﬁi%]ziend!éhtlmif 6He%h¥ihel‘ §nce tvvlce or

unsubstituted or substituted I ndépendently of

e)

three times by R1, or
hydrogen atom,

where R4 and R5 are identical or different is independently of one another

a}

b)

d)

e)

-(C1-Cg)-alkyl or -(C2-C1g)-alkenyl, in which alkyl or alkenyl is

unsubstituted or substituted independently of one another
once, twice or three times by R1,
-(Cg-C14)-ary! in which aryl is unsubstituted or substituted

- independently of one another once, twice or three times by

R1,

4- to 15-membered Het ring in which Het ring is
unsubstituted or substituted independently of one another
once, twice or three times by R1,

-(C3-Cg)-cycloalkyl in which cycloalkyl is unsubstituted or

substituted independently of one another once, twice or
three times by R1, or
hydrogen atom, or

R4 and R5 form together with the nitrogen atom to which they are bonded

a ring having 3 to 8 ring atoms which may, in addition to the nitrogen atom,

also comprise one to two additional heteroatoms from the series oxygen,

sulfur or nitrogen,

© Yis 2)the radical of the formula IV,
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-0 (Cl-C4) -

anot her once, twice or three tinmes by Rl, or 4)

-(COC3)-alkyl-Het in which Het is 20 unsubstituted or

substituted i ndependently @4 one another once, tw ce
or three times by RI, and R13 is -CH(R8)-R9 where R8
and RO are independently of one another

- (C6- Cl14) - &yl ogAﬁ& in which Het and aryl are each
unsubstitute substituted 25 i ndependently of one
anot her once, trﬁpe or tH¥k tines by

kylt des5R1, and R16, R17, R18 and R19 are
identical or ®different and are independently of one
anoth§g11éF£ydrogen atom 30 2) -(Cl-C6)-alkyl, in
whi ch "AI%GI™9 '8 unsubstituted or substituted once or

twice by Rb) 3) -(h'.E\LO?)%aIkyI id WhicBHhikyl B unsibitituféd or@lbstituted

-(CO C3) -al kyl -(Co6-Cl4)-aryl in which alkyl and aryl

are each unsubsindepeerderily of obs @nbinee dnée dwise od three yimefs by
one anot her onCﬁe1 twice or three tines by Rl, or 7)
-(CO-C3)-al kyl -Het in which alkyl and Het are each
unsubsti t uted - or{CgBC eIt ihwiréch arytie pasdtestitltyd of sulrstituted
anot her once, twice or three times by Rl, or R16 and
R17 or R18 and REgperdentlysdenaenoiiiet anee dwicaopdieationgs by
to which they e respectively bonded a ring having 3
to 6 ring atons, o6r Y is 4) the radical of the fornula
VI, 10 R2E) O W joRPmieptheBedNHef Kifhg in whith BleRlibg R28 R29

20 where R24 and 5.are. identi.cal, or, different and
o e peadent oSERidlE of §itiatfifld Ranfeidshe B o nother
' once, twice or three times by R1,
d) -(C3-Cg)-cycloalkyl in which cycloalkyl is unsubstituted or

substituted independently of one another once, twice or
three times by R1, or-
e) hydrogen atom,
Y is 3)the radical of the formula V

"
R12
R16 R17>\\N,

\ vV
Tos ke
hY
R18 R19
where in case a)
Ri2is 1) ~(C1-Cg)-alkyl in which alkyl is unsubstituted or

substituted independently of one another once, twice
or three times by R1,

2) -(Cg-Cg)-alkyl-(C3-Cg)-cycloalkyl in which
cycloalky! is unsubstituted or substituted
‘independently of one another once, twice or three
times by R1,

3) -(Cp-Ca)-alkyl-(Cg-C14)-aryl in which aryl is
unsubstituted or substituted independently of one
another-once, twice or three times by R1, or
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~2) -(Cl-C6)-al kyl in which alkyl is unsubstituted or

substituted once or twce by RlL, 25 3)
-(CO C3) -al kyl -(C6-Cl4)-aryhs in which alkyl and aryl

~are each unsubstituted or substituted independently

of one another once, twice or three tines by Rl, 4)

- (CO- C3) - al kyl - Het i ) whi drozFRyaikyinhtet inewhigh sledisch
unsubstituted or substit d, i ndependentl.y of, ope

anot her once, twice H?S"clﬁﬁ{%‘geq?r Sﬁ@??‘ﬁi)d%a‘?”dﬁpﬂg?fone
- (CO- Q) - al kyl - (C3- Canotp¥ecdnR, Kyite oPthré®fimasdy R25 aher m
together with the nitrogen atomto-which th

bonded a M'¥dS havi nd 3 tﬂCB‘QS)r%kY&(%mQMr?g%iﬂi‘&giPh afiky! and

addition to the nitrogen ato al sg., rise qgne to
two additional hetergrgf%'}?se leSFﬁ%'t‘étSH:‘T’E§“%§§‘38§,

sul fur or 35 nitrogpdepéitfant X7 onddlothator¥ed tvit€ or three
identical or different and are independently of one
another 1) hydrogen BP8HPYH!. o[ C1- C6) - al kyl "in which

al kyl i s unsubstitutgy Or—(QHh%)lél%P@t PRI BIkyrdhd Het are
twice by Rl, 77 3) hal ogen, -CH, 5) -NH2, "6)

- (CO C3) - al kyl - ( C6- Gadighr itsybstitntedircabstitited indupeatyntly of
are each s unsubstituted

QI substjtuted, independently
of one anot her once,on?W@éero?”tht"l@%ePTWé%eWgeﬁ Y?Qr

- fheré fAded)p)al kyl - Het in which alkyl and Het are each

unsubstituted or substituted independently of one

~another onBd2i§wi ce br tHEEOIENREEM. by R1, or 10 R26

and R27 or R28 and R@9 fQ&?ﬂ{gﬁﬁ/@F@] v@ﬂé%ﬁ&gl};{?l%%ﬁ&?ﬁﬁtuted or

atomto which they drer a ring

having 3 to 6 ring adubstituted inBedendeyidy 606 atsther orde, twice

-(C1-C6) -al kyl, 3) -(tC1-O_6 - a| k?ﬁl -OH, 15 4)

- (CO- C4) - al kyl - ( c3- B)theEpdigeg RYR!:  5)

- (C1- Clo) - al kyl - O C(4) - ORp-Ca)-alkyl-(Cg-C14)-aryl in which aryl is
unsubstituted or substituted independently of one
another once, twice or three times by R1, or
4) -(Cp-Ca)-alkyl-Het in which Het is
unsubstituted or substituted ihdependently of one
another once, twice or three times by R1, and

R13is -CH(R8)-R9 where R8 and R9 are independently of

one another -(Cg-C44)-aryl or Het in which Het and
aryl are each unsubstituted or substituted
independently of one another once, Mice or three
times by -O-(C1-Ca)-alkyl or R1, and

R16, R17, R18 and R19 are identical or different and are independently of one

another
' 1) hydrogen atom,
- 2) -(C1-Cg)-alkyl, in which alkyl is unsubstituted or substituted once or

twice by R1,
3) halogen,
4) -OH,

5) -NH>,
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6) -(CH2)r-(C6-Cl4)-aryl in which aryl is

~unsubstituted or substituted independently of one

anot her once, twice or threge tinmes by Rl, and r is the

integer zero, 1, 2 or 3, or 20 7) -(CH2)s-Het in which

Het is unsubstituted or substituted independently of

one arfdt her(G@nte)-akil-Es-Gr4xade whichedkyangaryl aneieach s

t he integer

formula Ia, “ﬁﬁb@lhgfe%?ﬂS'r’t?’ﬁt'gftﬁgmd%e@é%ﬁéé 095?”%)@”‘)%—890”03

(la) 25 Z‘t@cé‘o\*\lﬂwrb’eﬁlme@b ﬂrcs?gen at om 2)

- (C1- CG) aIk @L I%@ ycl oal kyl ,

f1 uorife, oCe) 9~ tlvsvhfqtyalkxtﬁsd ta@ ew yngyipetiipted or

of thefornu is the integer, zero, or

1 Al is 1f Fh”qu%‘?“%”*B’rPfr?”eénPH?rOHg%défPelor thyegimes
or 5 2) ¢g1(,6|—|2)n- |n which nis the |nteger zero

15-menbered Het ri

3%1 Q:ﬁniBﬂ 701 ﬁa&aydé%ﬂ %@(@doﬁf?tbﬁﬁ W‘Héthegﬁaél?ﬂﬂ gipm to which they
acri d'a'ﬂé’Fesp%é%lﬁ%nde@ze?ﬁhgjhé\)fh%ﬁ% Brring'dﬂdhs or

benzi m dazal i n benzi m'dazol car bol i nyl |
qliisna A theadicagelf thelfemdia VAH- qui nol i zi nyl ,

qui noxal i nyl, qui nuclidinyl, chromanyl, chronenyl,
ci nnol i nyl, deca 10 hydroqui nol i nyl, i i dazol i di nyl ,
i m dazol i nyl, imdazol I, 1 Hindazolyl, indolinyl,
i ndol i zi nyl, i ngoifyf '}}B@ﬂyl i sobenzof ur anyl ,

i sochr omanRR6~_ilsoi ndazoNyl , |50|n3gb|nyl, i soi ndol yl ,
i soqui nol i nyl ¢( enzWﬁthzoRgg) hi azol i di nyl,
2-i sot hi azol i nyl /yéd¢h|azolyl i soxazol yl ,

i soxazol i di nyl, |382920I|nyl mor phol i nyl ,
m@@ﬁéhyridinyl octahydr0|squ|noI|nyI 15

oxadi azol 3-oxadi azolyl, 1,2, 4- oxadlazo

R24 asldo&%% a@zISfeWcal on differend RR¢BE BAoPendsktly 6f PoR ﬁwther

| oxazol rb phenant hri di nyl ,
phenan?hroﬁy Pé Mam nyl, phenot hi azi nyl,

phenoXat hi Hy I-Ce)mibyl drwald'lyﬂ!kyl ispintsinhétituiedydr substituted once or
pi perazinyl, piperidinyl, pteridinyl, purynyl,
pyranyl, ph¥iegbPhiRl,

3) -(Cp-C3)-alkyl-(Cg-C14)-aryl in which alkyl and aryl are each

unsubstituted or substituted independently of one another once,

twice or three times by R1,
4)  ~(Cp-Cg)-alkyl-Het in which alkyl and Het are each unsubstituted or

substituted independently of one another once, twice or three times
by R1, or
: 5) -(Cg-Cq)-alkyl-(C3-Cg)-cycloalkyl, or
R24 and R25 form together with the nitrogen atom to which they are bonded a
ring having 3 to 8 ring atoms which may, in addition to the nitrogen atom, also
comprise one to two additional heteroatoms from the series oxygen, sulfur or
nitrogen,
R26, R27, R28 and R29 are identical or different and are independently of one
another
1) hydrogen atom,
2) -(C1-Cg)-alkyl in which alky! is unsubstituted or substituted once or
 twice by RA, |
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pyroazol i di nyl, pyrazolinyl, pyrazolyl, pyridazinyl,
pryi dooxazol yl, 20 pyridoi m dazolyl, pyridothiazolyl,
pyri dot hi ophenyl, pyridiny?7 pyridyl, pyrimdinyl,
pyrrolidinyl, pyrrolinyl, 2Hpyrrolyl, pyrrolyl,
t et rahydr oi soqui nol i nyl, tetrahydroquinolinyl,
t et ramd)dr op@lag8nnyl , 6H 1, 2, 5- t hi adazi nyl,

1, 2, Sdghladopgolyl 1, 2, 4-thi adi azol ylI ,

5-thiadi azolyl, 1,3,4- thiadiazolyl, thianthrenyl,
hi azéﬂyl NHQenothlazonI thienooxazolyl 25

1,2,

tni

t hi enqgj. m da ol t hi onor phol i nyl

1,2, 3%ri az w&a J-alko-(6rE 1 4ayhin. whwb aikxéanﬁuaaé@r@each

ing s copstiitty SFRhern RCae Gisbibhong gnofer once

addi ti onal twicber ﬂ-ubetmfegtb@da'; |qﬂdependent |y of one

ZPE;P °”°o®@n<5§$ @Eg"éﬁtﬁ%&v téug‘@‘z\@é’ Yiefare 6ach trsubstituted or
Cl-Co - - [

-(CL 05) oLl a8 lechadiG G UF LB B b tmes

- (C3- C8) - cygRdabkyl or- (C2- C6)-al kynyl ene in which

R ¥ or Roa3ntRaior) Teaclsinyohe sathdatonyioavicn they

tave pszpettiviely shdedneenddavify Bi960hgRtomé&d 1s-N(R2) 2- in

gu ch F{Z is as defined bel ow, and the two R2 radicals
& dé neayqrﬁi%émbntly of one another, A5 is absent
and 02)3 the G%a) |, zero or 1, and 5 ROis hydr ogen
at om (Cl or phenyl, b) A3 is

- (C3-8B) - cy(ﬁp@bkﬁlkyl-tbl—w\hi ch cycloal kyl is
unsubstituted or substituted independently of one

th _ by -0-R10 or Ri,
Mo h Ry R R o e, )

R :
ocl(?)tstl( 4%Cé%1r0)%1k§/and (%S))é())p |s ?Le ?21t4)ege$(?) cO)RZB

i's cygj ?ﬁr-(tfsom %ﬁ@ryﬂﬁ WHRcHPAry P RR¥SITHRE or substituted

azetldlne rrol plperldlne azepanes or
azoc aindeperidentif bf:bne:;nd)ther omie) Gwice or thrse! bisiels YR 2P r is the
subst ] %ut ed in gent |y of one another once,

integer zero,

7) -(CHZ)S-Het in which Het is unsubstituted or substituted

independently of one another once, twice or three times by R1, and s is
| the integer zero, 1, 2 or 3.

A compound of the formula la, as claimed in claim 1, where
0
%"“Y (12)
z—0 U N7

Uis 1) hydrogen atom,
2)  ~Cq-Cg)-alkyl,
3) -{C3-Cg)-cycloalkyl,
4) fluorine,
5) -O-CF3 or
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twice or three tines by Rl, 20 A4 and A5 are as

defi ned under b), where A5 is bonded to the N atom of
A3, o0 is the integer zero/8and p is the integer zero
or 1, or d) A3 is -(CH2)g-(C6-Cl4)-aryl in which aryl
Is sel ected Fron1the group 25 of phenyl, naphthyl,
anthr%ﬁ £ dorenyi and is unsubstituted or

sxl? t'thg?fcﬁcéi%gﬁ%%gﬁ@ltaAﬁmm e anot her once, twi ce

hreé 5 are as defined under
bm |smelstagbezemtceger zero or 1, and 30 p is the

B 8oy ¢ R R e 5legd bed Prvdrabove and |

b t f
oot n) oncBXCH)R sk Rpe MEBEHRRI0 % 4100 g
plisAS)ar e 4a¥o @@Héﬁ@er@ﬂw rlﬁ%m ﬁﬁlch Mt $m% he?sél@&t@@ %m the

zero or 1, |ste|nteer iIs the Inte
zero, Qfoumtaacr@ilnw )azAginyks aZQt@HBd cpzqrmnmbepzmwza Inyl

whi ch t)

[ nldepeﬂr?zléﬁwj&do? ' %argé&gﬁdt E}Haﬁglf g, H%HH@ thhﬁg)gzemyl,

ti mes quinoxRinylAinuclidioyl, ci®mamyk, cOBNERY), mmlinylmwai-ch

e arBeitpiHRy HgRbipPt Bkt furaleBgSRS PSS
and p irdainylhimdoiitiedeinddlyiaBH-inddld, isbbenzofiegry!, setomanyl,
2 & dspin o Sdindlingh BIRGPY). isogiury feen Amibecih

wher e isctRiagdlidiny, -8Bl Us&Hiablyi, SsoxHESYI FsHk%lldlnyl 2-
i ndependent |y of onhe anot her once, tw ce or three

times |Waztei@y[, omrpagliny|. naphitytidinyl. gq:tﬁlwdr@@q@gqlmyl
cycl oglkkaibzolyICr 3, 3-okadiafbiftr B2 Ao R LB8EM 1,2,5-oxadiazolyl,
1,3,4-oxadiazolyl, oxazolidinyl, oxazolyl, pyrimidinyl, phenanthridinyl,

- phenanthrolinyl, phenazinyl, phenothiazinyl, phenoxathiinyl, phe.noxazinyi,
phthalazinyl, piperazinyl, piperidinyl, pteridinyl, purynyl, pyranyl, pyrazinyi,
pyroazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl, pryidooxazolyl,

- pyridoimidazolyl, pyridothiazolyl, pyridothiophenyl, pyridinyl, pyridy,
pyrimidinyl, pyrrolidinyl, pyrrolinyl, 2H-pyrrolyl, pyrrolyl,
tetrahydroisoquinolinyl, tetrahydroquinolinyl, tetrahydropyridinyl, 6H-1,2,5-
thiadazinyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-

. thiadiazolyl, thianthrenyl, thiazolyl, thienothiazolyl, thienooxazolyl,
thienoimidazolyl, thiomorpholinyl, triazinyl, 1,2,3-triazolyl, 1,2,4-triazolyl,
1,2,5-triazolyl, 1,3,4-triazolyl and xanthenyl and in which the Het ring is
substituted by an amino group and may additionally be substituted
independently of one another once, twice or three times by a -(C1-C3)-

alkyl, halogen, -CF3 or —O-CF3,
2) -(C1-Cg)-alkyl-NH2 or
3) -(C3-Cg)-cycloalkyl-NHo,
Yis 1) the radical of the formula lil where
a) A3 is -(C3-Cg)-cycloalkyl or -(Co-Cg)-alkynylene in which cycloalkyl

or alkylnylene is unsubstituted or substituted independently of one
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b) 4- to 15-nenbered Het ring in which Het is as
defined above, 20 c) -(Cl-C6)-al kyl, d)
-(C3-C8)-cycloal kyl, e) -@B3, f) -0-CF3 or Q)

hal ogen, 25 where R2 is a) -(C6-Cl4)-aryl in which

aryl is as defined above and is unsubstituted or

subst i t ut ecnofffs pEracmiqeordhregrisnesiat H2R106ME, twice
or three tigpe .
i s unsubstitut eQYO%slr{%rtnlcéu%k gggh%é(ndd%%gw\é\ée}%ncﬂﬁ opﬂz

one anot herragieaR, aré%ﬁr@ecpmdégbér@%nﬂy BESnd¥nothdr, C)
- (CG3-Cg) -cycl oal kyl in which cycloal kyl is

unsubst i t ut!gulsabsegwywtﬂh@mtem@@&a@mqﬂ of one

gPoé?erhydrjg%'tsﬁyg%ggﬂﬁz?’B 'Ifigr eqe%tagg{gomxﬁ i dent| cal

(et o) ol B EC kR Shigh Eimediif biSinstluted or
substi t ut e@sub‘sﬂﬂ?e?ﬁﬁ 'ci)énlfg(%f%é% M Fnc8afce (?Tr"ihl“e% times

or three tines aryl N whic
is as defi rt@’dOaBdﬁ@rRﬁd is 10 unsubstituted or

substitute d |y of one another once, tw ce
or three th\rﬁalg @ﬁl%g) 4- to 15-nmenbered Het ring in

whi ch Het ifig iad1)as -@@)iRed above and is
unsubstituted or ubs ependently of one
anot her once, \ﬂ)% ¢C§)Fﬁ€%)ﬁ[$es by R1, 15 d)
-(C3-C8) -cycl oalaml LeOM)RA oeycl oal kyl is

unsubstituted or substituted independently of one
anot her once, twa4de 6(0xMuRYe t| mes by R1, or e)

hydr ogen at90he integer 1, and
p is the integer 1,

c) A3 is cyclic amine from the group of propylamine, azetidine,
pyrrolidine, piperidine, azepanes or azocanes, in which cyclic amine
is unsubstituted or substituted independently of one another once,
twice or three times by R1,

A4 and A5 are as defined under b),
where A5 is bonded to the N atom of A3,
o is the integer zero, and

p is the integer zero or 1, or

d) A3 is -(CH2)q-(Cg-C14)-aryt in which aryl is selected from the group

of phenyl, naphthyl, anthryl or fluorenyl and is unsubstituted or

~ substituted independently of ‘one another once, twice or thrée times
by R1,
A4 and A5 are as defined under b)
0 is the integer zero or 1, and
p is the integer 1, and

~ q s the integer zero, 1, 2 or 3,

e) A3 is -(CHo)-Het in which Het is as defined above and is

unsubstituted or substituted independently of one another once,
twice or three times by =0 or R1,
A4 and A5 are as defined under b),
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where R4 and R5 are identical or different is

i ndependently of one another 20 a) -(Cl-C6)-alkyl or
-(C2-Clo) - al kenyl, in whic80al kyl or al kenyl is
unsubstituted or substituted i ndependently of one

anot her once, twice or three tines by Rl, b)

- ( CB- C14) - &yithe integer gar®n), is as defined above and

i's unsubstyj iﬂl‘l@ﬁlﬁé{‘ﬁr%%t ituted independently of one
another 25 once, twce or three tines by Rl, c) 4- to
15- nenber ed isHe inieggr zerowhiztr Het ring is as defined
above and is unsubstituted or substituted )

i ndepdhdentAdisofCHplge Corfotnearyldm wbichiigians isownauhstdsted or
times by R1, d) -(C3-C8)-cycloalkyl in which _
cycl oal kyl §ubsiiftagindenandetthvef crgpanaibeiancet wdce or three times
independenthpr one anot her once, twice or three

times by R1,” or' e) hydrogen atom or R4 and R5 form

t oget her wAdhst@e nitrogen atomto which they are

bonded a r, ving 3 to 8.ring, at ons lected fr.

the oroun a5 SRy P ARl iRyl 89 & REBog B pf Suiriieo
biperi di neindipRRAN o SABEABER: oRLE RWRE or Hr@¥ FhRsby R,
di oxazi ne, 1,4-diazépane, 1, 2-di azepl ne,

1, 3- di azeprand g awe-the integerieand | mi dazol e, i m dazol i ne,

| m dazol | digngind BRURF 228 £, 5 Lspthi azolidine, -

i sot hi azol I'ne, 1 soxXazol'e;, i'soxazol i ne, isoxazolidine,

2-i soxazol ghe, -Gd{pbpnyephenyhe, norpholine,

[1, 4] *AFERINE, oxazol e, piperazine, pyrazine, 5

pyr az gﬁ; razol i ne, pyrazol i di ne, pyridazine,

pyridine, pyri m(digh®s)@tyiNielaich 41yris @kidefifedabove and where
pyrroline, tetrahydropyridine, thiazole, thiadiazole,

t hi azol i di agyl isturisabsiituied orihsratitytéxd independently of one another
1,2,3-triazine, 1,2, 4-triazine, 1,3,5- triazine,

1, 2, 3-tri a6 twice prhrae timegi €G1-Ca)-alky), -(GeeCalrlkddC3-Cs)-
of the formula IV where formula IV is a conpound from
the = 10 gr oyghoaikylaféhi dOn-Q-GHyeor hjogenl | di n- 2- one,

pi peri di n-2-one, azepan-2-one and azocan-2-one and is
substi t ut ef) on $He tHrmeoderedtiehinginerhith Hatie dsydefired
where R8 i?m%k -(C1-C6)-al kyl in which alkyl is
unsubstituted or substituted 15 independently of one
anot her once, tyC¢€agyralithree tinmes by R1, b) -
-(C6-C94)-aryl in which aryl is as defined above and

' d) ~(C3-C3)-cycloamyl,

S
e) -CF3,
f) -O-CF3or
Q) halogen,
where RZ is

a) -(Cg-C14)-aryl in which aryl is as defined above and is

unsubstituted or substituted independently of one another
once, twice or three times by R1,

b) ~(C1-Ceg)-alkyl in which alkyl is unsubstituted or substituted
independently of one another once, twice or three times by
R1, )

c) -(C3-Cg)-cycloalkyl in which cycloalkyl is unsubstituted or

substituted independently of one another once, twice or
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unsubstituted or substituted i ndependently of one
another once, twice or three tines by RL, 20 c) 4- to
15-nmenbered Het ring in whB¢h Het ring is as defined
above and is unsubstituted or substituted

i ndependently of one another once, twice or three
times by RI, d) threedins®) eREl oal kyl in which
cycloalkyl )S ung pg% tituted or substituted
independent y of ohe another once, twice or 25 three

tinmes by Rl) or r@)irdgﬁdrawﬁn atom Y |s 3) the radi cal

of the forrmula V, i n cas

- (C1- yeraind R6 fwcwﬁT é'FP idertjgal Péd'Jﬁéeu%ﬁ fn@%neg@eaﬂy of one
subst i drskiag |ndependently of one another once, tw ce

or three tines b

- (Cp- C3) - al&yl - @@a}awam qubyalky!ns wisubhtitoted araukgtituted
is wunsubstituted or substituted independently of gne
anot her once, tlf%{e@gngen kvmfeaeﬁnﬁﬁ@rsycwws@rﬂyﬁe times by
(Cp-3) -al kyl - (g, Cl4)-aryl in which aryl is as

defined above and is unsubstituted or substituted

i ndependenty of(Ceoredadivt iRavhighew! istasidedined abn\reeend is

;Ismé:f Pnegl abg\r/é'ﬁ%%%&t}egs ﬂﬁ#ﬁ&?‘ﬁ'@? ﬁ?\tiy of bhe andther

substituted i ndga@@dﬁ%wfm{geqmﬁammmer once, twce-
or three tipes by RL, and R13 s

- (CO- C3) - albkyl - ¢ Brmembajed Het m% Enwiich et HRg is:as diefined
Is as defi ned aboveate Lﬁ%@bémﬁdW%Hﬁ&ﬁtutba‘iﬁd%p%denﬂy of

substituted independently of one another once
or three times bBpeanothriONGs, ’f\Q)“—BO( w@m&éluyﬁ'l Het, in

whi ch al'kylyand_ @,%@{&cﬂ%l F‘ epefﬁ ﬁf[%“@qs%gtltﬁ?e%hor

unsubstltut d or "tute

anot her once, twisfitRed Hafeﬁéndérm?%f BMe aFF@:thef‘anée'5 tM&e or
case b) R12 is 1) hydrogen atom Cl-Co)-al kyl in

which al kyl is theaBsesbytd osr substltut ed

[ ndependengb y oﬁyé}gge@gf%ner once, twice or three
ti mes by
where R4 and R5 are identical or different is independently of one another

a) -(C1-Cg)-alkyl or -(C2-Cyp)-alkenyl, in which alkyl or aikenyl is
unsubstituted or substituted independentfy of one another
once, twice or three times by R1,

b) -(Cg-C14)-aryl in which aryl is as defined above and is

| unsubstituted or substituted independently of one another
once, twice or three times by R1,

c) 4- to 15-membered Het ring in which Het ring is as defined
above and is unsubstituted or substituted independently of
one another once, twice or three times by R1,

d) -(Cg—Cg)—cycIoaIkyI in which cycloalkyl is unsubstituted or
substituted independently of one another once, twice or
three times by R1, or

e) hydrogen atom, or

R4 and R5 form together with the nitrogen atom to which they are bonded
a ring having 3 to 8 ring atoms selected from the group of propylamine,
azetidine, pyrrolidine, piperidine, azepanes, azocanes, azepine, dioxazole,
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R1, 20 3) -(C0-C3)-al kyl-(C6-Cl14)-aryl in which aryl
IS unsubstituted or substituted independently of one
anot her once, tvvi ce or thB2e times by Rl, or 4)
-(CO- &) -al kyl - in which Het is unsubstituted or
substl ut ed i endentl of one anot her once, tw ce
or q‘ﬁ@ézwnﬁi 2a5iazeRing i 1s3-Olereming - Ré-diarepive,
R8 andn‘ﬁ&z@ree|mﬂ§2@%d@rﬁiﬁb%h@fne0%6tl’ﬁ'ﬁ%ﬁé"?S’othlazolldlne

( C6- C14) aryl or Het In which Het and aryl are each as
def i nddPthiggene. wsazale isexagpling, ispxagpiigines Btisnxezdlined

Tt BRE PRI Gl i8R e

and RIDragce, mdeaiplIfm@lpytazoﬂdﬁﬁ@mwidaziae,dawhdme pyrimidine, pyrrole,

Ccat Bpregnd oyifie. AOGRGorbo B hERE: il

subst ithlat@lcdjlmd:leamilnelth&)rbblolﬁib 1 343-tridrineah QgL iazihk, 1,3,5-
06 Cl4) - aryl in

whi chtﬁ%ﬂ%’ qza%aqé‘?‘%ﬂepr @54 @@F ﬁed 5 above and are

| esa@h2ym@uaat:awttﬁ@f&hu@%hér@tfsﬁnufﬁW@@@@R@bbundﬁrgm the

one another once, twice or three tines ,
- ( CO- E@PURPkgFetiti2-OReriiciarkgne, oiREridin- 2ioneagzepan-2-one

def i neghaadd¥sn90she s%ﬁﬁg’t t%ﬁ%sthé%woggn%rtom in each case by

substi tuted 1 ndepen ent o one anot
or thrith t| nmes by RI, or 10 R16 and R17 or R18 and R19
form {0 Fr vvlththe carbon atomto which they are
respectlve 'Bonded a ri ng having 3 to 6 ring atons
fromthe gabup €C1-Cyledlioypiropktich atiye Isamsupstituted or substituted
cycl opentyl or cyclohexyl, or Y is 4) the radical of
the formuia VI, infRBerdeRtiy ohade Rosther endey évice onthres times by
different and a g independently of one another 15 1)
hydrogen atom 2)’-(Cl-C6)-al kyl in which alkyl is
unsubstit ubkd of(Cgtlbss)iaryltiewhimhceyids as tefived styovland3s
-(CO C3) - al kyl -(06-C1.4¥-aryl in which al kyl and aryl-
is as defined Unsubstituted orsubstituted independently of one another
- once, twice or three times by R1,
c) 4- to 15-membered Het ring in which Het ring is as defined .
above and is unsubstituted or substituted independently of
one another once, twice or three times by R1,

d) -(C3-Cg)-cycloalky! in which cycloalkyl is unsubstituted or
substituted independently of one another once, twice or
three times by R1, or

e) hydrogen atom,

Yis | 3) the radical of the formula V, where in case a)
R12is 1) -(C4-Cg)-alkyl in which alkyl is unsubstituted or substituted

independenﬂy of one another once, twice or three times by
R1,

2)  ~(Cg-Cg)-alkyl-(C3-Cg)-cycloalkyl in which cycloalkyl is
unsubstituted or substituted independently of one another
once, twice or three times by R1,
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above and are each unsubstituted or substituted

i ndependently of 20 one another once, twice or three
times by RI, 4) -(CO C3)-aBByl-Het, in which alkyl and
Het is as defined above and are each unsubstituted or

substituted. indepe ndently of one another once, twce
or three tler}es B\CGR3)-8ikYIso6-C14)-aryl in which aryl is as defined

CO C3) - al kyl -
e ey nebve i R D Rativten s B g g ety of
bonded a ring lagisngihdrbacd tWId@garafﬁr@@f&mfdstv Rheyrgr oup

S epaned, By bearfrEaaByitie M bsian oS aaPefim sisve and s
4G azepine, PReHbBRER o Syt | RESENRL st prapger

i sot hi azol e, i sohbeé dwigeidtitnes tinsestthv Rz.0dridne,

el B 0 R R R st anc a2

[ 1, 4] oxazepane, ?ffﬁguoét?ovepérﬁegrgze'ﬁgﬁ Ung%sﬁ@égqe G substituted

pyrazol.e, pyrazoline, pyrazoli

pyridine, pyri nmirdiependgnilyrodloae apgthepbnck, hwige or three times by
pyrroline, tet §dropyr|d|ne t hi azol e, thiadiazol e,
t'hi azol i di ne, bline t hi onor phol i ne,

1,2,3-tri a2 ne, (:tozo%) -dIkyla¥atNig, whichalRyitandaddt 2fe as defined
1,2,3-triazole o 4-triazole, 85 R26, R27, R28

and R29 are i deabovesncbarediachemenbstiuted ar substituted

i ndependent |y o t 1 rogen .ato 2) .
_(Cl- 06) - al kyl Ind8fenaeig| ng‘e AhofERAEE Ryt Bfingéd times by
substltut ed oncBR1por 5 twice by R1, 3) hal ogen, 4)

@? -NH2, 6) -(COC3)-al kyl-(C6-Cl4)-aryl in
\}W’%ﬁ? Ky and aryl is as defined 10 above and are

mmsunsubs*,} it uhﬁﬁogén Sfehstituted | ndependent ly of
one anot her_once, twi.ce or three

G0 C3) | abky <Rt Gor AUpH dh WGy Ak elansibsiislaskor substiuted

defi ned above an unsu titute

Subst it uted + nalperdierfig SEehd RSt sy ik orthresiioes by
or three tirres Ry, Rl, or 15 R26 and R27 or R28 and R29
form toget i th the carbon atomto whic ar

respective X/ bg&éaﬁea -3y riiddrgra in whigh .anfhgs wi%sbﬁtltuted or

eyl opentyi o et e BRESFenuT bty ancgwice or

three times by R1, or
4) -(Cp-C3z)-alkyl-Het in which Het is unsubstituted or
substituted independently of one another once, twice or
three times by R1, and
R13is -CH(R8)-R9 where R8 and R9 are independently of one another -
(Cg-C14)-aryl or Het in which Het and aryl are each as defined

above and are unsubstituted or substituted independently of one
another once, twice or three times by -O-(C1-C4)-alky! or R1, and

R16, R17, R18 and R19 are identical or different and are independently of one
another |

1) hydrogen atom,

2) -(C4-Cg)-alkyl in which alkyl is unsubstituted or substituted once or

- twice by R1,
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2) -(Cl-C6)-alkyl, 20 3) (C3-0C6)-cycloal kyl, 4)
(C1-C10)-al kyl-OC(O-0OR1L, 5 (CH2)r-(C6-Cl4)-aryl in
which aryl is as defined aBéve and is unsubstituted
or substituted i ndependently of one another once,
twice Qqr three times by Rl, and r is the integer
zero, 2, 2NGIO98M or 25 B) -(CH2)s-Het in which Het is
as defgyned .gbpve and i s unsubstituted or substituted
independentlzl’of one anot her once, twice or three
tines ¥y RNH2and s is the integer zero, 1, 2 or 3. 3.

D o PR BAR l SHE or Bs v

'S the. i nt 52rS5nd BfE 6 HoubBull Pyl Butlnelsibodefifent) of

which n is oneanb%trteegace,ztg'role cml‘thr\ﬂAEﬁ ti;]’:]es&ﬁ/ RB)orC o\éa: ent

ansubdS 1 ur G oa R BRI R eRL AR RS et above and
th 1 . i - - |

ol ogen or 23 gt B b RSB hadgshhrily &' dh¥lanother

am not hi azohge, twvicewnrdluiesttimastmdRdror substi t ut ed

FHCRRTAEP Ly 5 0l 0S5 S b i e

C3) - alakytesheRtively bohded (EFhdlRvimy 8 koakiky latdh froml@e Grbsp of
1) theradica\I ofth)gfo mula |11 ere a) A3 is
_ ( C3- BYSIORPRY!oSYIQRULA, CYCtPERR OLEYEARFKEN®Ti n whi ch

ayig| 0al el radietl 6tk PothRIBYI, S Uisesbst i tuted or _
substituted independently of one another once, tw ce

dR2] areddenficaier diffgrent angdygreindepgndenily ehompanathers

def i ngyl behwyo éhgdichhe two R2 15 radicals are defined
I ndependently %f one another, A5 is absent and o is

t he i Bl eger(Caelay-aliyl in which atkyl s unsaBstititpd oy sLibstititet oinoe or
whi ch cycl pal k%ﬁlf i s unsubstituted or substituted
i ndependent$e BY Rdne anot her once, twice or three

times3) -(Co-C3)-alkyl-(Cg-C14)-aryl in which alkyl and aryl is as defined
above and are each unsubstituted or substituted independently of
one another once, twice or three times by R1,
4) ~-(Cp-Cg)-alkyl-Het, in which alkyl and Het is as defined above and

are each unsubstituted or substituted independently of one another
once, twice or three times by R1, or
5) -(Cp-Ca)-alkyl-(C3-Cg)-cycloalkyl, or

R24 and R25 form together with the nitrogen atom to which they are bonded a
ring having 3 to 8 ring atoms from the group of propylamine, azetidine,
pyrrolidine, piperidine, azepanes, azocanes, azepine, dioxazole, dioxazine,
1,4-diazepane, 1,2-diazepine, 1,3-diazepine, 1,4-diazepine, imidazole,
imidazoline, imidazolidine, isothiazole, isothiazolidine, isothiazoline, isoxazole,
isoxazoline, isoxazolidine, 2-isoxazoline, ketopiperazine, morpholine,

 [1,4]oxazepane, oxazole, piperazine, pyrazine, pyrazole, pyrazoline, pyrazolidine,

pyridazine, pyridine, pyrimidine, pyrrole, pyrrolidinone, pyrroline,

Vtetrahydropyridine, thiazole, thiadiazole, thiazolidine, thiazoline, thiomorpholine,

1,2,3-triazine, 1,2,4-triazine, 1,3,5-triazine, 1,2,3-triazole or 1,2,4-triazole,
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20 by R1, A is-N(R2)-, and A5 is a)l) -C(O-R3, a)2)

- -C(O-NR4)-R5, a)3) -(S02)-R6 or 25 a)4) -C(O -0 R7,

ois the integer 1, and p BS the integer 1, c) A3 IS
cyclic amine having 3 to 8 ring atons in which cyclic

RPN Bin ol §6nita SEaBirenhrad atd abpyendy Sene

‘artbty are as defined under b), where A5 is bonded to

the N atomof A3, o0 is the integer zero, and p is the
i nteged zefydggen atgp, 87 d) A3 is

- (CH2)g- (Cq _ i WHiL e [ Li

o SUld: 1 ¢ oG Phapen i SRStk Eof bbbl nce or
twice or tiwieeblyirrgs by Rl, A4 and A5 are as defined
underalg), S 0 iIs the integer zero or 1, and p is the
intege¥ 1, N3l99e8 is the integer zero, 1, 2 or 3, e) A3
is -(@2)r-ppt in which Het is pyrrolidine,
benzot hi ophené or piperidine, which is unsubstituted
or sul$3titchEd. i ndependently of 10 one another once,
twi ce or three tj and A5 are as

defin€d un —g;z-&&%-(%@%@%{rﬁlﬁé@@ﬁiﬁkﬂ apd afyl is;ag defined
e "t 9%y U Src e RS Pt ol o
unsubst i t ubee anothenbsee, twicedr thrad¢ipmsdgrii yorof one
351 o Tohengo-Fa-ARYSiet IR 96T Bretists adRedlicgAbote and
g :J bfLIr ;:t telgr;ree %5@;&%@9&6{&{% $HsuBSRuRBNM AEHenBBSE offoMeShother
once, twice or three times by R1, or : _

R26 and R27 or R28 and R29 form together with the carbon atom to which they
are respectively bonded a ring having 3 fo 6 ring atoms from the group of
cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyt,
Zis 1)  hydrogen atom,

2)  -(Cq-Cg)-alkyl,

3) (C3-Cg)-cycloalkyl, _

4) (C1-C10)-alkyl-O-C(Q)-O-R1,

5)  -(CH2)-(Cg-C14)-ary! in which aryl is as defined above and is

unsubstituted or substituted independently of one another once, twice or
three times by R1, and r is the integer zero, 1, 2 or 3, or

6) -(CHo)s-Het in which Het is as defined above and is unsubstituted

or substituted independently of one another once, twice or three times by
R1, and s is the integer zero, 1, 2 or 3.

A compound of the formula [a as claimed in claims 1 or 2, where
Uis hydrogen atom, -CFs3, fluorine or ~CHg,

X is the radical of the formula |l in which
m is the integer 1,
Alis 1)  ~(CHo)-,

2) —O—(CHg)n-'in which n is the integer zero or 1, or
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20 o and p are the integer 1 and g is the integer 1 or
2, where Rl is a) phenyl, where phenyl is
unsubstituted or substitut&® independently of one
anot her once twice of three tines by 25

(C1-A) - alk en% trlazolyl or pyridinyl, «c)

- (C1- g9nd,(c3- " ©6) - cycl oal kyl, e) -CF3, 30
f 3 f
agxz -Iéfe ﬁ);l | %@mlf){éﬁ&)l Ir@\ﬁha@ﬁ Iagnt A@H%@ l$ gﬁ?uggﬂpu?éoeor%bbﬁtuted
subst i t ut edngependeg @frmmnqth@for@ﬁetvmomt@reeohrmes by
twi ce or thy b (C1- C3)-alkyl in
whi ch al kyl (éi dLﬁ)]rsgﬂ%Stl _bHsgubst ituted
' ndepemdentérﬁm@fhlé%&:ﬁzl Wﬁlbﬁbnﬁ’ﬁtﬁﬁlazélw |§%n9ubstt| t&For

times by 5 éCS-CG)-cyc oal kyl whi ¢
cycl oal kyl st@smﬁmg erandeatlvef orﬁmmth@mr@@ twice or three times

(i mes by R 47 R R e om where R,

R6 an®B)R7 a(®y -'%%Ik)ﬂJNH%Gr different are independently
of one anot her -al kyl in which alkyl is
unsubsft)ltut(a@taﬁilg)-smisallkylm}@ i ndependently of one
nother once, twice or three times by 15 Rl, b)

A4he rdigal phihgpenuiadl whese unsubstit uted or

| 2 :Jbtsth 4t tefhnse 'EHE?%fEW‘;’é"?%{ oL g%ﬂ%&ﬁﬁ?leggmee\{vh&%gﬁoalkyl

in whi ch Her atklynglehs is unsubstituted or substituted independently of one
another once, twice or three times by R1,
A4 is -N(R2)2- in which R2 is as defined below, and the two R2

radicals are defined independently of one another,
A5 is absent and
0 is the integer zero or 1,
b) A3 is -(C3-Cg)-cycloalkyl in which cycloalky! is unsubstituted or

substituted independently of one another once, twice or three times
byR{, |
A4 is—N(R2)- , and
A5is a)l) -C(O)-R3,
a)2) -C(O)-N(R4)-R5,
a)3) -~(S09)-R6 or
a)d) -C(0)-0-R7,
o is the integer 1, and
p is the integer 1,
c) A3 is cyclic amine having 3 to 8 ring atoms in which cyclic amine is
| unsubstituted or substituted independently of one another once,
twice or three times by R1,
A4 and A5 are as defined under b),
where A5 is bonded to the N atom of A3,
o is the integer zero, and

p is the integer zero or 1, or
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- toget her W'oh@ahbﬂleﬁbhé@%i&e%r%b%n\@%'BS)"‘-@'&?TR‘IWe

20 unsubstituted or substituted independently of one

another once, twice or three tinmes by Rl, d)
-(C3-C8) -cycl oal kyl in whi8h cycloal kyl is
unsubstituted or substituted independently of one

ﬁ;gtr ggcgnogfpc‘eﬁﬁs mg%kﬁ é%eq?iglttlg%?qi‘b%’ﬁlﬂﬁ éxagtgtgﬁtltutee or
9 L erent St echINSNBAGRLLY, b G0 ARLAGE Blag e tmes

al kenyl isbydbBubstituted or substituted independently

of one anot once hree times by RI,

b) - (C6- Clﬁr}ie%ﬂi/%ga Fi%ffl{"%{f@ﬂd%r S:unsubstituted or
substi t ut ed“sltmdmpgggaggﬁdéﬂofangne anot her once, tw ce
or three tines by . c) 4- to 15-nmenbered Het ring -
in which Hé’t'srth%@"EF%réBa%substltut ed or substituted

i ndependenty t he once, twice or three
times by R&‘,'gtﬁ'n%r%&? 2053 kyl in which

cycl o@kyl /’13981:1 gHet lmt\ﬂdcmee’f sulysolidine gaknzothiophene or
|ndependentl of on |cﬁn0t her once, twice or  three

ti mes by R:f:’I e5Hing, yeiHeRhstinterher sibstitutedindenendgphy of

bonded a ri ng derived from azetidi ne, “pyrrolidine,
pi peri di ne AaEidnhake asdefnedamder bkepl ne, di oxazol e,

di oxazi ne, } ﬁ"eﬁ 8PS or Yy 2- di azepi ne, 1, 3-
-dia

di azepi ne, 1 ep| ne, imdazole, imdazoline,
i m dazol i dpngthe ipteghr ihaode 10 i sot hi azoli di ne,

i sot hi azol ngt elrﬁgg rS%r aZS >%azol i ne, isoxazol i_ di ne,

2- isoxazol1'ne nor phol i ne,
[ 1, 4] xazepdrie; (ch@gf-phenyl npwhmhqmlenﬂ is Pygubstitgsd or substituted
pyrazol e, pyrazoline, pyrazolidine, pyridazine, ‘
pyri di ne, Wﬁpﬁmdﬁﬂﬂé of ppe mopiber pyea, divicdiontimee times by R1,
pyrrol i ne, cﬁhydr opyridine, thiazole, thiadiazole,
thlazolldlne iazol i ne, thionorpholine,

1,2,3-tri aéﬁnmpharﬁlf In #hithtptieazl inansdhsiitdied oF sabstituted
1,2,3-tri az the, r

|
of the for Fgeqc{n; ﬁ%PEB‘E%B”&?‘%h&?%“@F%BE%?Gf'mes by%1

azet.i di n- 20.@Ré p arg\id mltegbrﬂ ghdone or piperidin-2-one,
where the radjcal is substituted on the nitrogen atom

in each ca%® B inggeRherd R8s is

where R1is ‘
a) phenyl, where phenyl is unsubstituted or substituted
independently of one another oncé, twice of three times by
-(C1-C4)-alkyl,
b) triazolyl or pyridinyl,
c)  ~(Cq-Cyg)-alkyl,
d) ~(C3- Cg)-cycloalkyl,
e) -CF3,
f) -O-CF3,
g) fluorine or

_ _h) chlorine,
where R2 is

a) phenyl in which phenyl is unsubstituted or substituted
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a) -(Cl-C6)-alkyl in which alkyl is unsubstituted or
substituted 20 i ndependently of one another once,
twice or three tines by R188b) phenyl in which phenyl
'S unsubstituted or substituted independently of one
anot her once, e or three tines by Rl, c¢) hy drog%
atom or d) (C3 ep@p P ﬁﬂeuawaﬁrmc:@mcgacwtwee gnes by
unsubstituted o5 substituted independently of one
anot her once, twice or three times by RL, Yis 3) the
radi cal of Dhe F&FmSa-akyhirewbich alkyhis usaskstitjtecopsitstituted
1) -(C1-Cg)- aI k n_whi al kyl i s unsubstituted or
substit ut ed ﬁ&?@ﬁagﬁ‘ttyfﬂﬂ“e(ﬁﬁ’@t%@f‘ﬁ%r WG thregjtimes by
or threetlmss iR, RlL, 30 2)

-(CO C3) -al kyl - (C3 CSL cl oal kyl in which cycl oal kyl
i s unsubst i%ut ed(¢&Cs 6!% aligt Egw h'ﬁh@hﬁ@ﬂ%’bﬂﬂ& yngystinied or

anot her once, ar, .t ti

- (CO C3) - al kyl - 8%%6‘1”9%”(%% ﬂeﬁveﬁﬁ“)é agofties Gﬁg%ut‘tvlﬁeéﬁ
or substitutedﬂﬂeégn&gdgnaiy of one anot her once,

twi ce or th ee tipes 35 by R1L, and 90 R13 is 1)

- (CO-C3) - alfkyl - pHEBPT i n which alkyl and phenyl are
each unsub itu tituted i ndependently of one
anot her onci bgﬁgge%ﬁy ree times by R, or 2)

-(COo @Bt)SfaHByRSWIUIRWbrel idendtatbr difféneht aﬁedn@é/ﬁér@)éhtlyabﬁone
each ﬁg§ubst|tuted or substituted independently of
one af once, twice or three tinmes by Rl, or in
t he C_ase bk R12- G-l aARhAIgMs @%ubét@&te@@rsﬂb&}thted
in which al |s unsubstltuted or substituted
independently ohdepeuhmmyhéon-anemetmmnﬁhmcebhﬂ&Eehmesby
times by Rl, 3),-(C0-C3)-alkyl-phenyl in which phenyl
IS unsubstituted bor substituted independently of one
anot her onbg, tt/(C@&)-pp-atrWi@Whtdh@?l is DMsUBLtitU®Ed 4D substituted
-(CO C3)-al kyl -pyrid in which al kyl and pyridyl are
each is unsubsihdeperstenty ofams thotherchden tiepe ndtmed times by
one anot her onc 1 twice or three tines by Rl, and R13

. is -CH(R8)-R9 ere R8 and RO are |ndependently of one

anot her c) 4- to 15-membered Het ring in which Het ring is
unsubstituted or substituted independently of one another
once, twice or three times by R1,

d) -(C3-Cg)-cycloalkyl in which cycloalkyl is unsubstituted or
substituted independently of one another once, twice or
three times by R1, or

e} hydrogen atom,

where R4 and R5 are identical or different are independently of one
another |

a) -(C4-Cg)-alkyl or (C,-Cs)-alkenyl, in which alkyl or alkeny! is
unsubstituted or substituted independently of one another
once, twice or three times by R1,

- b) ~(Cg-C14)-aryl in which aryl is unsubstituted or substituted
independently of one another once, twice or three times by
R1, |
c) 4- to 15-membered Het ring in which Het ring is

unsubstituted or substituted independently of one another
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phenyl or pyridyl in which phenyl or pyridyl are each
unsubstituted or substituted independently of one

anot her once, twice or thr88 20 tines by

-0 (Cl-A4)-alkyl or Rl, and R16, R17, R18 and R19 are
identical or different and are i ndependently of one
anot her 1) hydr Q§&& MESr thieetingas sRIal kyl “in whi ch
al kyl is ungubst; i : :

fui o6 by RE3) 1 oE) oaoMth hith eRaR S nsigRituted or
- (CO C3) - al kyl - phbstitltediimdepehadntil df YneandtHeh ey, talce or

each 30 unsubstituted or f}#’PSt ituted independently of
one anot her oncd"ee{iESPYRTtHree times by RL, or Y is

4) the radiggal @fdidaen b VI, where R24 and R25
are identical or different and are independently of
one arfet &g RS fprmiqgetiasvithttbanitmgen jom teowhiob)they awpl bonded

“n which . . . it o
L e Ny SRR Y SR, R, R B
and plegapine adiexazatsh diaxaginbst diddzegane, ‘sﬁ-miiﬂz'epmibeﬂ,&-

i nd : | f .. . twice or.,.three,.

| e Ry 1 8L A B B R o Bl irecol,
or R2ésotiraZolidR2S isatidaid?ife dsexazdenisosadoling, idbtd-eldns, 2-

and ar of one drog;(en-

.e i ndependent | nother 1) h
at om l%aéc)qm_%( @fqppteg a_zg]ekmorpl?p%@ﬁi Erﬁ]%a{;?p%p% oxazole,
uns ubpiperatigs] pfyfazmd@g FaizbleC Byrab6ime? ?yra&&“dﬁ?e, By rifdzine3)
fluorine, 4) -0OH, -NH2 or 15 6 ) .
- ( CO- exyding RmiEBR, RYTae. iTelidiagne, Pyenknes sty drpyridine,
each thasIbIhiabiaLed, MaSHdss, thié‘z@lﬂwé, ﬂﬁ&ﬂggﬁ;&[ﬁﬁéﬁ DB_triazine,
one another once, twce or three times , and
1,2,4-triazine, 1,3,5-triazine, 1,2,3-triazole or 1,2,4-triazole,
Yis 2)the radical of the formula IV selected from the group of azetidin-2-one,
' pyrrolidin-2-one or piperidin-2-one, where the radical is substituted on the
nitrogen atom in each case by R8, where R8 is

a) -{C4-Cg)-alky! in which alky! is unsubstituted or substituted

independently of one another once; twice or three times by R1,

b) phenyl in which phenyl is unsubstituted or substituted independently
of one another once, fwice or three times by R1,

C) hydrogen atom or

d) - -(C3-Cg)-cycloalkyl in which cycloalkyl is unsubstituted or

substituted independently of one another once, twice or three times

by R1,
Yis 3)the radical of the formula V where in the case a)
R12is 1) ~(C1-Cg)-alkyl in which alkyl is unsubstituted or substituted

independently of one another once, twice or three times by R1,

2) -(Cp-C3)-alkyl-(C3-Cg)-cycloalkyl in which cycloalkyl is

unsubstituted or substituted independently of one another once,

twice or three times by R1, or ‘

3) ~(Cp-C3)-alkyl-phenyl in which phenyl is unsubstituted or

substituted independently of one another once, twice or three times
by R1, and '
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~Zis hydrogen atomor (CO-C4)-alkyl. 20 4. A conpound

of the fornula la as clained in clains 1 or 2, where
Uis hydrogen atom X is t®€ radical of the fornula Il
in which mis the integer 1, Al is -(CH)-, 25 A2 is

agi,popyridyl. in ich _am nopyridyl is unsubstituted or
s§65f$ tut ed!) i nd€perdatyirlnybinaviish alkgrangrhenyt ae @ach

or three ti en or., ~CH31 Y is 1) the

radi cal of {Fﬁ%b%tyﬁ%{ tgrgﬁqbﬁffw?grlgd%genggnﬁgof)one another once,
- (C3- C8) - cymlicabkited mwbpgwwl oal kyl ids I f
unsubstituted or,substituted . 30 indep ently of one
anot her onc®, tvﬂé@gés'a{kﬁf’@@dﬂ Riggyal q,a“grﬂi’”m a5 gach

AS are abspubnsB)ieAde isﬁ?%tgl%p %%é@%bﬁ%ﬂ&@%%eia%omir %Rce,

al kynyl ene 1Ts unsubsti tu
i ndependenttivjceadr toree tiamad helR1,0srce, twi ce or three

ti , and A4 and A5 are absent, 92 c) A3 is

cbgﬁégg%qﬁie having 3 to 8 ring atons in which cyclic

aRidis i s unsubsiydiageadtéen, substituted i ndependently

of one another once, twice or three tines b{de and
ed ¢

A4 and A5 @e abtentp)-alylAn which ledis upsshetiyied of suhsiitHted

phenyl is tuted or sybstituted 5 .

i ndependent|I F@elb%fﬁﬁ%ﬁt@ Ogr?@ter?é]rc’ﬂl?ﬁ@ ce ieLrdhrepimss by R1,
times by RB) A4-{Cph-ChY-BRYl-pHenyMhiwHichehdryl idsindebdtingdd or
below A5 is a)_lzQ -C{O-R3, a)2) -C(O-N(R4)-R5, a)3)

- (S02) - R6  Grbgtiuigidndepgndipnty atone anothertohee,i tvicegerthrbe times
and p is t%@émo ger 1, and q is the integer zero, 1,

or 2, e) A37is’-(CH2)r-Het in which Het is a
pyrrolidind)or piCGeeCsdalkg-paridghin whichSalkyl ant piridyl bedesth
substituted i ndependently of one anot her once, tw ce

or three UnReastipyekor supstifuied insenendanty abong aagther once,
defi ned un%iﬁe@thr&@ﬁh%s@@ pf Jagnded to the nitrogen

atom of A3,
R13is ~CH(R8)-R9 where R8 and R9 are independently of one another
phenyi or pyridyl in which pheny! or pyridyl are each unsubstituted

or substituted independentfy of one another once, twice or three
times by -O-(C1-Cg4)-alkyl or R1, and
R16, R17, R18 and R19 are identical or different and are independently of one
another
1) hydrogen atom,
2) -(C4-Cg)-alkyl in which alkyl is unsubstituted or substituted once or

twice by R1,
3) fluorine,
4) -OH,
5)  -NHoor

6) -(Co-C3)-alkyl-phenyl, in which alkyl and phenyl are each
unsubstituted or substituted independently of one another once,
twice or three times by R1, or

Yis 4)the radical of the formula VI,  where
R24 and R25 are identical or different and are independentiy of one another
| 1) hydrogen atom, | |
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pis the integer 1, and 20 r is the integer zero, 1, 2

or 3, f) A3 is -CH2-phenyl, where phenyl is

unsubstituted or substitut®d independently of one

anot her once, twice or three tines by R, AMis -0-,

A5 is fweny mhere Bhenyl IS unsubstituted or

subst i flut ed (G &P iR MYchRikYrie unsbstiiecher substiated once or
twice or t el tugﬁs by RI, where RL is a) phenyl

wher e pheny |§) ubstituted or substituted

I ndepeg)dent{Qp-Ch)-akel-prasmgt heﬁhi_&ﬂéiﬁyl andl gHenOIr ark Riael
times by -(Cl-C4)-al kyl, b) triazo or pyridinyl,

30 ¢) ( C1-uDsYibstltided or Sd)stiit(ténir@@pengmtkyﬂ lopé ,anom)ar once,

- CF3, ne or chl ori ne, where
R is hydr oge%E?bg\ e é'gge(séi'%l)orm Kyl e eh s Kyl
bst dent | f one
ot helPor et Blon @4y viloBfll BSPENGeTL LY Of ong
2@ RbRRR Mdl F@I@méﬂeqaént%l &k cﬁ;fr@r(eﬁfléncﬁéf% m&?@%@ﬁ@%ﬁ dhe

of one anot her a) -(C1-C6)-al kyl 1n which

tituted or substituted i ndependently of one
anot h on r three times by RI, b) phenyl in
whi chelgheng’ o %%gou stituted or substituted
i ndepéident 1C§f| &¥3 )@yl inawhich alkylds cesubistituded or subistieged once or
times by R1, 1 hydrogen atom or d)
( C3-CH) - cyé‘l"'&ﬁlt’b{ﬂ T.in which cycloal kyl is
unsubgi t ufggriy, substituted independently of one
anothef once, twice or three tinmes by Rl, where R4
and R#are- @Hentl cal or different are |ndependently of
one a the[Nﬂ%o +(C1-C6)-al kyl or -(C2-C6)-alkenyl, in
whi ch al kyl al kenyl is unsubstituted 15 or
subst igy ut edg x5 Eh nﬁ’f/vh%ea ce
or thre?ee t:j(rreogggp WIR?h b¥l phenyl W%ﬁ?@ﬁ%%ﬁ%?%ms
unsubsti t uUBsthmtltwkadasrtéLIbstlmwbd lndewméaﬂj! bf/oed autieer once,

g?gtmhegronﬁmt:eomhree mes y??e1 nd°> by Rl, c¢) hydrogen

- Zis hydrogen atom or (C1-Cy)-alkyl.

A compound of the formula la as claimed in claims 1 or 2, where
Uis hydrogen atom,

X is the radical of the formula Il in which

m is the integer 1,

Alis -(CH»)-,

AZis aminopyridyl in which aminopyridyl is unsubstituted or substituted
independently of one another once, twice or three times by halogen or
-CHg,

Yis 1) theradical of the formuia [II where

a) A3 is -(C3-Cg)-cycloalkyl in whzch cycloalkyl is unsubstrtuted or substituted

independently of one another once, twice or three times by R1, and A4 and A5

are absent,

b} A3 is -(C2-Cyq)-alkynylene in which alkynylene is unsubstituted or

substituted independently of one another_onée, twice or three times by R1, and
A4 and A5 are absent, | | |
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20 d) -(C3-C6)-cycloal kyl in which cycloal kyl is
unsubstituted or substituted independently of one
anot her once, twice or thré2 tines by Rl, Yis 2) the
radi cal of a pyrrolidin-2-one where the radical is
substituted jn each case by R8 on the nltro%en atom

er e RBIS; %YCQ; aminesh W%F%%nw RIS BHvRiek gyClic @mine is
LUr}ﬁs‘éJB’ét‘ithiédtc?@uBétitl?tﬂéﬁﬁﬁdédétn@gnt‘lf%@%ﬂér%g?@SEHRf tf?riﬁree

anot her _once, twi ce or three tines

vﬂﬂ“%b}bﬁén?md A¢ andhfbareiabseatl or substit ut ed

| IePaRIR o 0TS iR B PR nchitlfRoRr L iftea
apedpeRidisily bfForeNEHEIEr dridbethies orStHRa%t firhéd YR

i ndependent Iy of one anot her once, tw ce or three
tﬁ“h’és‘Nwz)Rl” WB@h‘R3'§3§)dqflﬁ§dba@Mtal of the fornmula V
vm:;a ealﬁL)Z ogen atomor -(Cl-C6)-al kyl in which
I'S unsu stltuted or substituted independently
of on@)%)not—ﬁ@ Pd(Féﬂé,Rﬁvm ce or three times by R1, and
94 R13 is - ZS -R9 where R8 and RO are '
mdepé\%@entﬁp fR@Ae anot her phenyl or pyridyl in

whi ch ri henyl are each unsubstituted or
subst é%t aéc?)ﬁ endently of one another once, tw ce

@ istithe Peeddrmegndy RL, and R 6, R17, R18 and R19 are
identical or different and are independently of one 5
asthreintegerdyardbgen atom 2) (C1-C3)-al kyl in which
ed or substituted once or twce
|§¥I‘:e Fnﬁeg‘é@?é@s(ﬁb{a ) -al kyl - phenyl, in which al kyl
a)d plﬁéﬁ?l—(%zér-blath vifichu histiisst pyrediieiear pinebisinietwhtield is
i nde ndentl of one another once, tw ce or three
ﬁggs%we@r uhslituted g]dfpem}tlag)é ﬁng@aqﬁher once, twice or three
1,(]@15 +,al kyl, 3) -(C1-C6)-al kyl -OH, 15 4)

)-al kyl -(C3-C8)-cycloal kyl, or 5)
ﬁ(“(liab,&@)fﬁé]ﬂk%ﬁ IS@S(CtG@’led)UOQB' d)esyvhem@w bqllded %0 the nitrogen
%?B’H?%\“ﬂg of the formula la as clained in one or nore

claink 1 to 4, where Uis hydrogen atom 20 X is
phetheadtegaﬂpénct he fornul a II in which mis the
i nt

Tis R il mteger zero, 1, 2 or 3,

f) A3 is -CHz-phenyl, where phenyl is unsubstituted or substituted

independently of one another once, twice or three times by R1,

Ad is -O-,

A5 is phenyl, where phenyl is unsubstituted or substituted independently of one
another once, twice or three times by R1,

where R1 is

a) phenyl where phenyl is unsubstituted or substituted independently of one
another once, twice or thrée times by -(C1-Cq4)-alkyl,

b) triazolyl or pyridinyl,

c)  ~(C1-Ca)-alkyl,

d} -(C3-Cg)-cycloalkyl,

e) -CF3,

f) -O-CF3,
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Al is -(CH)-, \H2 C A2 is the radical D N which is

unsubstituted or substituted independently of one

anot her once, twice or thré8 times by F, d, Br, | or
, 25Yis 1) the radical of the formula Il where
a&')SAS -(C3-C8)-cycloal kyl in which cycloal kyl is
{U0ES8 or substituted | ndependent |y of one

amot heghigHmee, twice or three tines by Rl, and A4 and
g are absent, b) A3 is -(C2-C4)-al kynyl ene in which

alvkere\ReRe Hyardgéﬁld@@hldr%@]dcgr alRf s Whakhiis bﬂk?ﬂs unsubstituted or

i ndependently of one anot her once, twi ce or three
t$uiusntultgd |ﬁ?depeltd@ntly\éf mmlamﬂhafmoabmcé or Byedmesby R1, where

h i h I
KRS pRIRY Sl e are s tﬁ%ﬂﬁ%@?@#ﬁ%ﬂb@ﬁ@@ﬁ&%ﬁbc
o
an)d023(65?36”&3"‘532q’g’é‘éﬁeﬂ‘m%?“SGH%F@‘%-"?%%”S“%%&Wdgf“.’}en”de”“y

whi ch qtﬁloeeyahother ansa; tlrwtcetautlaréedxm&smys{m t ut ed
P e BG Wit SRR RS ha IR orsbstFedd ogbetdsaty of one
bel owanogneAEnC@ hﬂ)cb)orjrl%_@)&mg%: b Ri;,) - g( IO; {\|§]§4|) nth o
7 10 h&gog) Flggomn‘? egzar) 1, and q i \‘7\,1’1? hﬁ i nteger zer g,
S ¢ or G- SR Wika cxipaiS Insisliblad &rvestiytes
or ¢ hidebERae AP CREEAbIE Bho® WAXIEE (fy ih,c°
ondfeire Bd amddRF a) identivat er different bmdéebémjehhﬁomner agsther
Aro, oGy oriits il i Wil aliol S Ruftbbstuted

unsubgt binkigHed Tnd%é@ﬁ&érftlmog gn? %ﬁ%’ﬂsh@géﬁc% A loY t1ftbe APfes by

anot her once, tw ce or J t

b) phenyl in which phenyl is unsubstituted or substituted independently of one
another once, twice or three times by R1,
¢} - hydrogen atom, or

d) -(C3-Cg)-cycloalkyl in which cycloalkyl is unsubstituted or substituted

independently of one another once, twice or three times by R1,
Yis 2)the radical of a pyrrolidin-2-one where the radical is substituted in each
case by R8 on the nitrogen atom, where R8 is
a) -(C1-Cg)-alkyl in which atkyl is unsubstituted or substituted independently

of one another once, twice or three times by R1,
b) phenyl in which phenyl is unsubstituted or substituted independently of one
another once, twice or three times by R1,

c) -(C3-Cg)-cycloalkyl in which cycloalkyl is unsubstituted or substituted

independently of one another once, twice or three times by R1,
Yis 3)the radical of the formula V where

R12is . hydrogen atom or -(C1-Cg)-alkyl in which alkyl is unsubstituted or

substituted independently of one another once, twice or three times by R1,
and
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A4 is -0-, A5 is phenyl, where phenyl is unsubstituted
or substituted i ndependently of one another once,
twice or three tines by Rl94where Rl is 25 a) phenyl
where phenyl is unsubstituted or substituted '

iﬁﬂgpe@f tg{ of one_another once, twice or three

t Reds (PQ(B Oyera IR and BY aps/indapendsntly ef erg angther phgny! or
- (C1- i i A 3 I et z ,

£y o apgsHiknion oyt Ry CiE) Rt ubsy e br 8t ted

i s hydpérpandanbneioene grothardnca) tojde onthuee tohes lsy RN kgmhd

[ ' I [ : i d I f..on
USRI Oere BURLL b et 850 0RO By BPone
R6 andarRthexre i dentical or different are i ndependently
of oneanother a) (Cl-C6)-alkyl in which alkyl is
unsub?t)i t uthélgro NAY%tituted | ndependently of 5 one

anot he2) oncgs-Cwh-akymin \A_ﬂ'ﬁtﬂ’ﬁﬁlé}! igBssubstittled &)sUBBRINEG drite or

whi ch phenyl 1s unsubstituted or substituted

i ndependentiwigedly Rher anot her once, tw ce or three
times QY RL,~ 0l G). - 6).-cycl o yl,, in i ch

cycl oal’kyl {Cso'&él%@gg?ﬂ%i ng%ltgﬁ@iapgtpggnmre each

i ndependent i |

| Pependenth o as PR AETcOBFEpe ab g oPonk Byir cnce,
di fferent &vieeontwpetioestbyyRhfandne anot her a)

(GL- - al - - C6) - al kenyl, in which al kyl
oér:}-%(g}%) lﬁiﬁ?@%?l(a% unsubstituted or substituted

i ndep@pdent{Cy-0Of)-aling, anot her once, tw ce or three
times by Rl bé jphenyl in which phenyl is

unsub$? i t ut&d-e6)-aky<Pils ut ed i ndependently of one 15

anot h onc i ce Of.three ti by R1, c) hydrogen
at om g‘i)r diﬁ@é%gyié{ﬁa'gﬁﬁﬁwogﬁﬁv&%ch cycl oal kyl is
unsubsgti t uted_ SURSTA 26h A Ndep y of one
anot h§? onc@,;| (?i@)cé'eagtrd tbKér)Eg QC%%QP%&%%WIY is 2) the
radi cal of a pyrrolidin-2-one where the radical is
substituted in each 20 case by R8 on the nitrogen

At GRPPUREr S trfaraUismiaras claimedtin eRe phaTaye of glaims 1 to 4, where
WguUbRidbEEPdigps, Substituted independently

X is the radical of the formula Il in which
m is the integer 1,

Alis -(CH»2)-,

4/ —NH,
A2is the radical N which is unsubstituted or substituted
independently of one another once, twice or three times by F, Ci, Br, | or -CHg,

Y is 1) the radical of the formula 1il where
a) A3 is -(C3-Cg)-cycloalkyl in which cycloalkyl is unsubstituted or substituted

independently of one another once, twice or three times by R1, and A4 and A5
are absent,

b) A3 is -(C2-C4)-alkynytene in which alkynylene is unsubstituted or

substituted independently of one another once, twice or three times by R1, and
A4 and A5 are absent,

c) A3 is cyclic amine having 3 to 6 ring atoms in which cyclic amine is
unsubstituted or substituted independently of one another once, twice or three




10

15

20

25

30

of one another once, twice or three tinmes by R, Yis
3) the radical of the fornula V where R12 is hydrogen
atomor -(Cl-C6)-al kyl in ®ich alkyl is unsubstituted
or 25 substituted independently of one another once,
twice or_three tines by Rl, and R13 is -CH(R8)-R9
wWHEES PR 1a Rd RY aideAT Atkepse@bnt | y of one anot her

uhare A9 SIS AR o
o ubet D R B B BRI o T e

i'ndepen
aindeb@'fdenﬂg ef omd\@ﬁcﬁtha_foﬁc{ér, ﬁﬂc% bP?ﬁe@ymBé bé R¥6, R17,
.a are identical_ or different and are
ﬁ%&ﬁﬁﬁtww ng@ asxdefieethedaw.1) hydrogen atom 2)
-A€s @)12 aI_@(@)_'R@, whi ch al kyl is unsubstituted or

substituted once or twice by Rl, or 3) -(CO
C3) - al ¥ - pREBRYNRNRYNI ch al kyl and phenyl are each
unsubstituted or 97 substituted independently of one

~ anot heé?3bncO2hiRE8 or three tines by RL, and Zis
“hydro at . conpound of the formula | as

cl ai negajﬂln'gﬂé)'grﬂﬁore of clainme 1 to 5 whichis 5
tdis themmtegard, 3- (6- Am nopyri di n-3-yl)-2-(1-cycl ohexyl -1

H-j mj dazol - 4-yl ) propionic acid, Methyl
P Fg]ﬂﬁmt?ﬂfﬁn%éa%’ﬁ- SPyI ) - 2- (1- cycl ohele -1
Hy isithé #t€derdeld JPBPPI Onate, | sopropyl
3- (6-am nopyridin-3-yl)-2-(1-cycl ohexyl -1
)i i dfeisI-{GHg-Hst bpvbisatist is @pyirosinepyd pipertdjde which is
1s0p S BaRY sl i3 fideranugitiy gt one anbirer once, Twice of three
?.'mﬁ&-%m;mppyri di n-3-yl)-2-(1-cycl ohexyl -1
Hj m dazol - 4-yi ) propi onate, 1
F4is1abRaRiAansiAre i dovsfinedyaday i), where A5 is bonded to the nitrogen
3téra-gdmznopyri din-3-yl)-2-(I-cycl ohexyl -1 H
i m dazol - 4-yl ) - propionate, '
P ig dherinteassyls Bad n- 3-yl ) - 2- (1- cycl opentyl -1
| 14 -4-y| ponic acid, 1s
@%@-ﬂﬁ@%ﬁ%‘eﬁxu?’% g'p?n )- 2-(1-pi peridin-4-yl -1
im Ol ~A- OR}- QR i d, ; :
U (5. Ais O phbRIBhAY Senfl S ynsubstiuted or subsituted ;i -
- 3- Y| Indbpbhddhitgaz @he afiotel BhOR Rt or #5kd times by RY,
3-(6- Am nopyri di n-3-yl)-2-{1-[ (benzhydryl car banoyl ) net
WHI$-@-H i ni dazol - 4-yl }propionic acid, 20 Isopropyl
o i 3 i I
%?Flf ?Hél_réw,%éc[g ?@Fﬁ%% fJ?&ptisélfoqt%a;gﬁéﬁ\éﬂfdéocﬁBQS@%&!%“ one
3- ( 6- Andthepymndeditwic8 oy thre tifes[by-RB- phenyl ur €i do) phenyl
L\ihgré_'RLI ri‘rg dazol - 4-yl } propi oni c

a) phenyl where phenyl is unsubstituted or substituted independently of one

another once, twice or three times by ~(C1-C4)-alkyl,

b) pyridyl or tetrazolyl,

c)  ~(Cq-Ca)-alkyl,
d) -(C3-Cg)-cycloalkyl,
e) -CF3,

f) -O-CF3,
g) fluorine or

i) chlorine,
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aci d, -
3-(6-Am nopyridin-3-yi)-2-{1-[2-(i-di phenyl acet yl pi per
idin-4-yl)ethyl]-1 Himdagél - 25 4-yl}-propionic

aci d,

3- (6- Am nopyri din-3-yl)-2-{1-[2-(1-benzoyl pi peridin-4-
ywhertety2 Js-Hydrbgem atanadr(G-Lh}-aikoinh iich i8 @Ik is unsubstituted or
3-(6- Am nopyridin-3-yl)-2-[1-(l-benzoyl pi peridin-2-ylm
esll’qslti)uie_d iAdepérdienty of dneg/bingtheporus, twiee bdthrédtimes by R1,

SRR LTS R o ek BB e

a@) d, (C4-Cg)-alkyl in which alkyl is unsubstituted or substituted independently of
3- (6- Am nopyri di n-3-yl)-2-[1-(1-di phenyl acetyl pi peri di
e §iatbenorice, iwice dmthteeztirhes By W1} pr opi oni ¢ aci d,

30 O Sy o g S0 BB ot cre

- aariadher once, twice or three times by R1, or

3- (6- Ami nopyri di n- 3-yl )-2-{1-[2-(i - phenyl acet yl pi perid

iG}- 3- y(@:ﬁﬂbib}]’dqmlﬂd|irrw\cﬂ1a12t‘m:ycﬁﬁ!kyn+syjn‘§pbsmmtedloc salostitted

3?\(56 Ami nopyrl din-3-yl)-2-{1-[2-(1-phenyl acetyl pi perid
oRepdpRibng qnezanathatioigs owiceronthigsr tipeby Blaci d,

i 309 Ll e By s o
i m dazdle)alkyl }Dpf(GprC@haldxeade id, which a!kyl or ~(Cx-Cg)-alkenyl is

A B g o s, ol

I mopyrl di n-3-yl)- 2 (1- benzhydryl -

H-| m %propl oni ¢ aci d,
®)(6- mfemdmw%@ iehegnyllis uasqbﬂx(uteq or 9ybsfitutechindepandgintip of one

%}séaergngg 'tmcgg%%rge%ﬂ} : _[ propl oni ¢ acid,

Am no -(4-trifluoronet hoxybenzyl

¥ 1 Hhiydiodean aford,- qu ] propionic acid, 3-(6-Am
|nopyr|d|n 3-yl)-2-[1-(1, 1-di oxo-1
1 6= (E‘én(i@)f@qc{qaﬂwblnermi@ gyaiealiy is) unBubIStituted or substituted
dazol - 4- yI propionic acid, 15 3-
|' peently-os ope pnother opeg, é‘ﬁl%l%ﬁ'@ﬁ@ '[Tt?jsttm Bibhen- 3-yl ne
tY'W' ) 2}th@'rbﬂ‘c§l3c?f‘%i 0 rl‘bh%ﬁnlz-?ﬁt@{%)g% %Higafl substituted in each
3-(6- Ami nop |n- - Iuoro enoxy‘f
cpsa byRSm letfogﬁnyﬂtt})fpr opi oni ¢ aci d,

&h@:pe §31|§‘ Zi{s)l H\Dhlgh hgn)ﬁ IJ &nsg.% %%W&ysk&%stz tYJ{e)d independently

oni’c "aci
3-(6- thrrmmothmcmcﬁ w()eélﬁmitee(ﬁmphbg@qybenzyl) 1

Li; m 9% raéllcglldf B om%lrr%ﬂlac\/ w%lere

R12is hydrogen atom or -(C1-Cg)-alky! in which alkyl is unsubstituted or

substituted independently of one another once, twice or three times by R1, and

R13 is -CH(R8)-R9 where R8 and R9 aré independently of one another

phenyl or pyridyl in which pyridyl and phenyl are each unsubstituted or substituted

independently of one another once, twice or three times by R1,

R16, R17, R18 and R19 are identical or different and are independently of one

another

1) hydrogen atom,

2) ~(C1-Cg)-alkyl in which alky! is unsubstituted or substituted once or twice
by R1, or

3) -(Cg- Ca)-alkyl-phenyl, in which alkyl and phenyl are each unsubstituted or
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3-(6-Am nopyridin-3-yi)-2-(1-prop-2-ynyl-1
H i m dazol - 4-yl ) propi oni ¢ acid,

3- (6- Am nopyri din-3-yl)-2-QI-but-2-ynyl -1
H-im dazol -4-yl) prop| on| c acid,

3- (6- -2-[1- (4, 4- di met hyl | oh -
1$&Q$@¢%£%§%E’%C{ﬁn}l gn%ﬁpcgthera%nq; tv'ggee or hrecey t?mgs ?))3;)&{1), and

. 3ZG‘§hﬁﬁb Miohdi n- 3-yl)-2-{1-[ (benzhydryl met hyl car bano

yl)mst hyl]-1 Him dazol - 4-y| }- propionic acid,

3-(6-Am nopyridin-3-yl)-2-]1I
- Acbfroahd of eyl wag RYirBY I‘Wb&é?af RPN J&TRIM105, which is
H i m dazol -4-yl]propionic acid
3th€@Dmﬁ0H86yr| di n-3-yl)-2-[1- ({[ bi s- (4- net hoxyphenyl ) m
el pPﬁ(ﬁTF?—% ghé’ c)o‘he%g ﬂ-l-tmldazol -4-yl)propionic acid,

H-im dazo Ionl C

SMFWNT{GT‘IWSWPP!TICE’[ 3012y (1 'zcy{:ln;h@m ( B-ipidapyitddylirefi)rztteny |

] I'sép?ﬁbyl @n(gga?@b Jﬂmlﬂg}a‘)?lfﬂ é??&&?iﬁ?{ ﬂ-l'l -imidazoj-4- Sydmoglon'ate
yq!ﬁ%@fgwmet yll&ﬁ&ﬁrdmmmdtmsyl)? @mgomnytﬂamnuazcﬂ@

| : @;)&,ﬁ)ﬁﬁa@pyrl din-3-yl)-2-{1-[3-(3-propyl ureido)benzyl

Hi m dazol -4-yl }propionic acid, 99
32 Hedraxyatiod pr(b-@imin@ysidin-3yir- Z-(I-BYC(ltﬂ’leraﬂékhbmmqazmi &iyipiopnate,

Zﬂ?kol&héizfog‘{/&%f%ﬂét?ﬁkl }dg(ﬁ%%‘\ {?@J)}fgﬂ ﬂ& esohsgetty |

]lmlda@'r‘lﬁlé*amionateyl }propionic acid, 5 _
S L
@(@Amnqmtiﬂna&xdb-z?ﬂ yilperlﬁm[ 4-y]-( HemittapdF-4-y b propiomizydidet

HiaAnirdehioEd 24 fe 8 RS 3 sy daleny 1

meyilpjd()j;}loxa::laamoyl }rethyl) - 10 1
SRR o hedTyRRnaniEhi parbemoyumettuliyt-idast pr

' eln)\'l}edméiohlc'a&iddazol 4- yI} prop| oni ¢ acid,

Am _nopyri di n- 3- benzyl ur ei do) phenyl

| ]ISépr@mrl ﬁr(@awnonyrgﬂu} éﬂ@p? -Gh( be[znangrﬁmczarbamomnh@thyll TH-

%nﬁ]%zgl gr;p@ygd,g.;d@ 3-yl)-2-(1-cycl ohexyl -

priopi onate. 7. A process for prepari ng
1BHE-Aromppunitin-Gtyi)- B¢ 1{4o(3rphenylureiojdhengipd H-imidumi-d+yl}propionic
%P{ of clainse 1 to 6, which conprises a), a conpound
the forrmula VI

3-(6-Aminopyridin-3-y1)-2- -{1-[2-(1-diphenylacetylpiperidin-4-yl)ethyl]-1 H-imidazol-
4-yl}-propionic acid,

- 3-(6-Aminopyridin-3-yl)-2-{1-[2~(1-benzoylpiperidin-4-yl)ethyl]-1H-imidazol-

4-yl}propionic acid,
3~(6-Aminopyridin-3-y1)-2-[1-(1-benzoylpiperidin-2-yimethyl)-1H-imidazol-

-4-yllpropionic acid,

3-(6-Aminopyridin-3-y1}-2-(1-{2-[1-(3-phenylpropionyl)piperidin-3-ylJethyl}-1H-
imidazol-4-yi)propionic acid,

3~(6-Aminopyridin-3-yl)-2-[1-(1-diphenylacetyipiperidin-3-yimethyl)-1 H-imidazol—

~ 4-yllpropionic acid,

3~(6-Aminopyridin-3-yl}-2-(1-{2-[1-(3-phenylpropionyl)piperidin-4-yllethyl}-1H-
imidazol-4-yl)propionic acid,
3-(6-Aminopyridin-3-yl)-2-{1-[2-(1-phenylacetylpiperidin-3-yl)ethyl]-1 H-imidazol-
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O NH (VIl) 20 PG O N where PGL is a carboxyl

protective group, being converted into a conpound of

the fornula | as clainmed i@88claim1, b) a conpound of

the forrmula I which has been prepared by process 25
or a suitable precursor of the formula |I which

a),
: o%-aﬂp@p&m%@c'% its chemcal structure in

1? g‘%@gﬁﬁmﬁﬁ%ﬁﬁﬁﬁ?ﬁﬁ%ﬂgﬂg@g fﬁgrﬁﬁg@?@@étfwyﬂ-’l H-imidazol-
chvbprepiegiceastids on chiral stationary phases or

P e e

obymeteyl]-i H-imdazolwdyprepidnid adid,nat i on of the chiral 30

L i ar roups, isnt o, t he re enantioners, or c) the
AR P RES o e BBy e be alid oo,
bJ-yigopionkidcier isolated in free formor, in the case
\I\Q&gﬁ acidic or basic gr oucﬁic; are present convert ed
i A BIRRAYE B -k -hedrbydtyle tH-imidezol-4rgiprogionis acid,

i (8] e 1cont b at st one
D L P e PRy mia 288 Ok
A-dlinfgpignic&csl, t oget her with a pharnaceutical ly

| ; - i I, ) | | er.at rri.er I
AR eGPty B b o BT zon4-yipropionic
exoid,pi ents. 5 9. The use of the conpound of the

e A R S R S S SR

tim&laaplyd-gfiprapionidisof,der s associ ated wi th thronboses,

olisns, hyperc apility or fibrotic changes. 10
%"A’W@%&%ﬁ%ﬂ)-gﬁﬁ-iiércmqme&mﬂbﬁh'%%ﬁ-wr§ef@pfﬁﬂi%mﬂ@zol-
my@aFprlofiodlc add,ar ction, angina pectoris and other
%ées of acute coronary syndrone, stroke, peripheral

( > U y
cnioPYEdissrdbed1-[3edfuerephenaxythenayi-dH-ipidazohar v
ePRlbsBRic R0l i ¢ or thronbotic events caused by
cardiac arrhythmas, cardiovascul ar events such as
Be(StAmiTopyridif-SH e T{R-pheremyhérmayi)z H-iridaaviél-yl| propionic acid,

[ t Yy b d . tent .15 .
S AR R e RS B PP Bl Pl ac
Bl‘(e_'ﬂ‘miﬂbpmdiNBFWPMFDFDp—2—®hi/l01wd'tl-_nﬂidéztﬁlgii-ﬂgi_rommi_@%@{é{, SS
S, i nee.an [ [ ope i ons, or,_dissen nate
BB T f B PP S oo ot
Pﬁ?fﬁgﬁnﬁgtﬁwow_sat heiﬁgwgﬁﬁgiﬁg?yﬁi a tg@-gﬁg&‘%ﬂ%—ﬁ]}‘)mplomc
Afidabol i c syndrone and its sequel ae, tunor growth and

YD BARIS: e TR EFGBB F  RAB1 Gpiceco

- Propipniciatid,

3-(6-Aminopyridin-3-y1)-2-[1-({[(4-chlorophenyl)phenylmethyl]carbamoylimethyl)-
1H- imidazol-4-yl]propionic acid, '

3-(6-Aminopyridin-3-y1}-2-[ 1-({[bis-(4-methoxyphenyl)methyl]carbamoylimethyl)-
1H-imidazol-4-ylJpropionic acid,
3-(6-Aminopyridin-3-yl}-2-{1-[4-(3-propylureido)phenyl]-1H-imidazol-4-yl}propionic
acid, :
3-(6-Aminopyridin-3-yl)-2-{1-{4-(toluene-4-sulfonylamino)phenyil- 1H-imidazol-
4-yl}-propionic acid, ' o

3~(6-Aminopyridin—3—y|)—2—{1 -[3-(3-propylureido)benzyl]-1H-imidazol-4-yl}propionic
acid, :
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as chronic obstructive lung disease, adult respiratory
di stress syndrone or fibrin deposits in the eye after
eye operations or preventi 8 and/or treatnment of scar

formati on.
3-(6-Aminopyridin-3-y1)-2-{1-[3~(3-phenethylureido)benzyl]-1H-imidazol-
4-yl}propionic acid,
-3-(6-Aminopyridin-3-yl)-2-{1-[3-(3-benzylureido)benzyi]-1H-imidazol-4-yl}propionic
acid,
3-(6-Aminopyridin-3-yl)-2-{1-[3~(3-vinylureido)benzyl]-1H-imidazol-4-y!}propionic
acid, ,
3~(2-Aminothiazol-4-y1)-2-{1-[(benzhydrylcarbamoyl)methyl]-1H-imidazol-4-y}-
propionic acid, '
3-(2-Aminothiazol-4-y1)-2-[1-({[(4-chlorophenyl)phenylmethyl]carbamoyl}methyi)-
1H-imidazol-4-y|]propidnic acid, .
3-(6-Aminopyridin-3-yf)-2-{1-[4-(3-tert-butylureido)phenyl]-1 H—imidaiol—4—yl}-
propionic acid,
3-(6-Aminopyridin-3-yl)-2-{1-[4-(3-benzylureido)phenyi]-1 H-imidazol-4-yl}propionic
acid or
Ethyl 3-(6-aminopyridin-3-yl}-2-(1-cyclohexyl-1H-imidazol-4-yl)propionate.

A process for preparing the compound of the formula | as claimed in one or more
of claims 1 to 6, which comprises
a),  acompound of the formula VI

0
“" “NH
>—<_\/ (Vi)

PG;—O N

where PG1 is a carboxyl protective group, being converted into a compound of
the formula | as claimed in claim 1, _

b) a compquhd of the formula | which has been prepared by process

a), or a suitable precursor of the formula | which occurs owing to its chemical
structure in enantiomeric forms being fractionated by salt formation with
enantiopure acids or bases, chromatography on chiral stationary phases or
derivatization using chiral enantiopure compounds such as amino acids,
separation of the diastereomers obtained in this way, and elimination of the chiral
auxiliary grdupé into the pure enantiomers, or

C) the compound of the formula [ prepared by processes a) or b) being either
isolated in free form or, in the case where acidic or basic groups are present,

converted into physiologically tolerated salts.
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A medicament having an effective content of at least one compound of the
formula | as claimed in one or more of claims 1 to 6 together with a
pharmaceutically suitable and physiologically tolerated carrier, additive and/or

other active ingredients and excipients.

The use of the compound of the formula | as claimed in one or more of claims 1
to 6 for producing a medicament for the prophylaxis and therapy of all disorders
associated with thromboses, embolisms, hypercoagulability or fibrotic changes.

The use as claimed in claim 9, which is applied to myocardial infarction, angina
pectoris and other types of acute coronary syndrome, stroke, peripheral vascular
disorders, deep vein thrombosis, pulmonary embolism, embolic or thrombotic
events caused by cardiac arrhythmias, cardiovascular events such as restenosis
following revascularization and angioplasty and similar procedures such as stent
implantations and bypass operations, or reduction of the risk of thrombosis
following surgical procedures as in knee and hip joint operations, or disseminated
intravascular coagulation, sepsis and other intravascular events which are
associated with an inflammation, atherosclerosis, diabetes and the metabolic

- syndrome and its sequelae, tumor growth and tumor metastasis, impairments of

the hemostatic system such as fibrin deposits, fibrotic changes of the lung such
as chronic obstructive lung disease, adult respiratory distress syndrome or fibrin '
depaosits in the eye after eye operations or prevention and/or treatment of scar

formation.




