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WO 2005/105781 PCT/EP2005/003630 1 IMIDAZOLE DERIVATIVES
wo 20058576 TAFIA INHIBITORS The invention relates t@&qygb%%ﬁggﬁg
e

of the formula | which inhibit the enzyme 5 TAFIla (activat
thrombin-activatable fibrinolysis inhibitor), to process for their preparation
and to the use thereof as medicaments. The enzyme TAFla is produced
for example thro&h thrombin activation from the thrombin-activatable

fibrinolydiatibitdr RFFOYAA (A Ste 88y MalAr At B ISR o referred

to as plasma procarboxypeptidase B, procarboxypeptidase U or
ocarbo tidase R and is a proenzyme similar to carbox%/feptidase B
i

The inio G T OB \PAdBe BB BSDD Bl pBd inessmyne
TAFla @utingédrihatiohiofatilatatedibhimlssgemenaieshasthafinat ppdyst of the

ion,. 15 cascade and induces conversion of soluble plasma
P repar%gﬁ%é%rﬁ)otéh]gnulnes(flaﬁgﬁ%srianer;ci]g:tar&q.eﬂristhe same time, thrombin

activates the endogenous fibrinolysis inhibitor TAFI. Activated TAR

The entlfe Eﬁ;s!ﬁlwwaeqegsqoq%%?g@%ﬁgﬁ?@%ﬂ%%@ﬁﬁ 08 e

zymogen TAFI through the actio rombomodulin in' a

thrombigsaieiahin iomisiis inhdiisssmme afedT AoLt TeseraimeT M is also

referreIRP¥EHBBAIG @Eﬂlﬁtﬁ?ﬁﬁﬁ@ﬁeﬁt?@@s@@?%’rﬁ@é}‘b%%}géfﬂtiﬁ@@é@%ems- The
loss of (f rboxy-termjnal lysines as binding sites for plasminogen then
procarqgé&% Iﬁﬁﬁ

naing ] .
Bitfo R 6 GG SR R Rt IR ISP B ERTR §7 & dnt Bigar.
Arteriodoles . OT therse Higha ity 2psinepeigeinessites foriglasminogen and, in this
way, assist endogenous fibrinolysis by plasmin: TAFla inhibitors have
profibrinolytic effects. 25 In order to maintain hemostasis in the blood,
During fastiedions eisavahothiheent bintisegeivtiate dfa didediantipe the trb tidng sgudtion
dslotsh dev, . ' jlibrim. isturbed ilibrium
A e e ST
matrix. MihaeEIRR firpdisembinmrsivies 1 Phaysdiieolssisonsibitor TAFI.
Activat@@eRgraFsaiesHis prauiee CSOLIne! #6AXEE TR RRAM AR MM the
Iea.tj tE iﬁﬁrlou%?gtholoirggal states caused bﬁ thrombosis, an )
Zymogeh iR tros AR O B BrORNARR YD BRI PN
thrombitistureases thisheféatrabtian 1350 ek SHaFyhemasiatie gkianMykiter at the
a_Jipcreases endogenous fibripolysis - withaut jnfluencing coagulation
carbox) B 8ok Al s S D e S AR TS for
plasminstcfirithsiy deadsito timib BB pofdibtebysitoEdGieterithibborklup kRl a prevent
iRi relevant inGr lysis of a pre-existin .
o oA SRR NS 010 2SR AR RARTA, s
endogenous fibrinolysis by plasmin: TAFla inhibitors have profibrinotytic effects.

in order to maintain hemostasis in the blood, mechanisms which lead to the clotting of
blood and to the breaking up of clots have developed; these are in equilibrium. If a
disturbed equilibrium favors coagulation, fibrin is produced in larger guantities, so that
pathological processes of thrombus formation may lead to serious pathological states in
humans.

Just like excessive coagulation may lead to serious pathological states caused by
thrombosis, an antithrombotic treatment entails the risk of unwanted bleeding throu'gh

| disturbance of the formation of a necessary hemostatic plug. Inhibition of TAFia

increases endogenous fibrinolysis - without influencing coagutation 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 to increase the
lysis of a pre-existing clot. On the other hand, buildup of a hemostatic plug is not
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impaired, so that a hemorrhagic diathesis is probably not to be expected
(Bouma et al., J. Thrombosis and Haemostasis, 1, 2003, pages 1566
-1574). Inhibitors of TAFla have already been described in the

impaifBteraational ﬁ@mwgg% oﬁa\%%géf‘?sl%ﬁéﬁﬁyﬂé(ﬂ%%86%6%%;&!‘

%TAFIa ‘al
inhibitors as disclosed herein may be suita or a prophylactica Frora e &

J. ThrapgsbuBe LSRATERERs SUHdh P rersdiSefiersiddsociated with
thromboses, embolisms, hypercoagulability or fibrotic changes. They may
also bhe suitable both for acute and for long-term therapy. 10 In one

InhibligisddlmEHt, TSR \RTES Senip6ana B1atesoimiaasl 202i0aiNs15

WOo0dis | gtereaismmarieg farms of the compound of the formula | and/or
mixtures of these forms in any ratio, and/or a physiologically tolerated salt

f . ng_of;: formula 1, where U is 1) hydrogen atom, 20 2)
e T e 55 e By LT G GuiR s oech sigbias e pag for =
therapgstie jsthis! PatNGaISCTUfiRgrfrena digonper jmsa i Hlednuvhithombs die emboiisms,

hyperd [0 & flbrétidSchhnel 2Mhin WRICR BdSHh RggeT 3
sl WCHZISDn- in v:/hich n ig%e intéaggﬁzgg;g@f 5‘%}%& %ggisb%ﬁﬁo%cg% gnd for

el

long tpl -r%her’hal? red Het ring in which Het ring comprises at least one N atom
and is substituted by an amino group and may 3 additionally be
substituted independently of one another once, twice or three times by a

in one-(@lbERhatkythbalagenviddadaaromoinid 2 te Iomialkyl-NH2 or

X

0 N
()
J N;‘f\\f

z—0

and/or all sterecisomeric farms of the compound of the formula | and/or mixiures of

these forms in any ratio, and/or a physiologically tolerated sait of the compound of the
formula {, where

Uis 1) hydrogen atom,
2)  -(Cy-Cglalkyi
- 3) -(Ca-Cgl-cycloalkyl,
4y fuorine,
5) -0-CFa or
8) -CF3,
Xis  the radical of the formula Il
~-(A1)m-A2 an
in which
m is the integer zero or 1,
Atis 1) ~(CHo)n~ inwhich n is the integer 1, 2 or 3, or
2) -0-(CHolp- in which n is the integer zero, 1, 2 or 3,
AZis 1) 4- 1o 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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Yis 1)

3) -(C3-C8)-cycloalkyl-NH2, 5 is 1) the radical of the formula 11l
A3-(A4)0-(A5)p (lll) where a) A3 isg(C3-C8)-cycIoaIkyI or
-(C2-C6)-alkynylene, in which cycloalkyl or alkynylene is unsubstituted or
substituted independently of one another 10 once, twice or three times by
-0-R10 or R1aAditiormi(R2¥2bsvhittl RRiepasdefihed belpanathdrtbadmdwice
R2 radicals | ' ngently of is aps IS

the integer zzégtgr&f 1&21%3% gﬁ’ggls @%ﬁgéw%?&%%:%ﬁ %P—%Qbi:%,
or-(C6314)-affl4 LxppAglsiHE8:C8)-cycloalkyl in which cycloalkyl is
unsubstituted or substituted independently of one another once, twice or

three tihes byl ‘BRETGYEERKKANEIAN(R2)-, and A5 is a)1) -C(0)-R3, a)2)
e MR AR rrth @)1 (S02)-R6, or a)4) -C(0)-O-R7, o is the integer

1, and pistheinteger 1, c) A3 is cyclic amine having 3 to 8 ring atoms in
which cyclic amine i stifstiputed or substitiiled independently of one
another once, fwice or three times by R1, A4 and A5 are as defined under
b), where AS is bonded to the N atom of A3, o is the integer zero, and 30
plis thé\ihie gt arére)diyeioshd) AB-E X CHRPRKOBIADE4jranlioh witttatiaylds
unsubstituted or substituted. ind eng)e of,ane another once, twice qr
three Ao S e R s A S g e
zero opicanavitepostthedrdimgerhy, dhRgUthid integer zero, 1, 2 or 3,

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, o is the integer zero or 1, and

F{}O is a hydrogen, -(C4-Cg)-alkyl or -(Cg-Cq4)-arvi,
b) A3 is -(C3-Cg)-cycloatkyl in which cycloalkyl is unsubstituted or substituted

independently of one another once, twice or three times by -O-R10 or R1,
A4 is ~N{R2})-, and
ASis a)1) -C(O)-RS3,

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

a)3) -(SO»)-R6, or

ay) -C(O)-0O-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 Ab are as defined under b),

where Ab 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-(Cg~Cq4)~aryI in which aryl is unsubstituted or substituted
independently of one another once, twice or three times by R1,

A4 and Ab are as defined under b),

o is the integer zero or 1, and
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e) A3 is -(CH2)r-Het in which Het is a 4- to 15-membered Het ring, and
Het ring is unsubstituted or substityted independently of one another
once, 5 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 r is the integer zero, 1,
2 brBeliotpoas 1s aTH2)g-(C6-C14)-aryl in which aryl is unsubstituted or

éqgstggj Od@pque@tbfr%f one another once, twice or three times by

1, A4 is -0-, AS is -(C6-C14)-aryl in which aryl is unsubstituted or

Substitftadsindepandagtiyy gfishe ehistiret-dRckS thria rrad étetifings Byd Het

L 1o AP AN R S .
aryl is Gwigoatitites Brasdutitufé@imibpendently of 20 one another once,

m%grggrgpetgg%m@gggmgﬁbﬁlkyI, -(Co-C4)-alkyl- (C3-C8)-cycloalkyl,
-CF3, =0, -0-CF3 or halogen, b) 4- to 15-membered Het ring, c)
Qis1teSEIaRET BrEDC4)-alkyl-(C3-C8)-cycloalkyl, 25 e) -CF3, f)
Prhs Mteglehalegen, where R2 is a) -(C6-C14)-aryl in which aryl is
unsybstituted or 'su.b%ti uted independently 30 of one another once, twice
aﬁtHPSé’}Fﬁ%% ﬁﬁrﬁ’l, % -C6)-alkyl in which alkyl is unsubstituted or

A : | ylis u ! |
St“%‘f‘s‘%ﬂﬁg‘?}é@&h?{)@é}% aaihen %@F%&%@gg %@%&}ém

1,5 c)-(C3-C cloalkyl'in Which cycloa tute
substitggdpindrpridsmibeairissarRRe rAREE MIEEONHYE B iIRES by

Ridlar3or |
AS is -(Cg-Cq4)-aryl in which aryl is unsubstituted or substituted independently of

one another once, twice or three times by R1,
0 and p are the integer 1 and
q is the integer zero, 1, 2 or 3,

g) -CH(-(Cg-C14)-aryl)-(Cs-C14)-aryl,

where R1 is

a) 4(06-614)-aryi, 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)  ~Cq-Cglalkyl,
d) -(Cg-Cy)-alkyl-(C3-Cg)-cycloatkyt,

e) -CF3,

f) -0-CF3 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) -(C4-Cg)-alkyl in which alkyl is unsubstituted or substituted independently

of one another once, twice or three times by R1,
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Y is

e) hydrogen atom, s where R3, R6 and R7 are identical or different are
independently of one another a) -(C1-C6)-alkyl in which alkyl is
unsubstituted or substituted independently of one another once, twice or
three times by R1, b) -(C6-C14)-aryl in which aryl is unsubstituted or
shibstituied-TiglepanceiRtlyinolone apadaqoncanbuisgiantiree simestid

R1, 10 c) 4- to 15-membered Het ring in which Het ring is unsubstituted or
HSRRNHSH Y RE 08 RRMIN O e alvdBsedr Shieee timas SvtRvbe times by R1,
d) -(C3€18)-sycloalkyl in which cycloalkyl is unsubstituted or substituted
independently of one another once, twice or three times by R1, or e)
BydrogeyHerent a9 Where R4 and R5 are identical or different are
eeRaRICREY-AHGRE 4RSS SRk MalG2raiNm/ke B@/ﬁ'%ghother

which alkyl or aIkenP/I is unsubstituted or substituted independent one

Bhothel Gitdes alkY 8 Whith il isinrubstijutessar subsiiutriVitdenengently

@fBHé%H&eQn@e,SH}%@B gggﬂmdgiln% 20 of one another once,

twice or three times by R1, ) 4- to 15-mémbered Het ring in which Het

Rhg is URsabstinted B Whisk@Dida ingepstiused posdpstitiiethindepesdently
ice 0 ' .R1 -(C3-C8):c alkyl in which cycloalkyl is

‘é/irl](sgﬁ sé:[ﬁgﬁ% c%g]geﬁsb@[éi’t%eoé maéepﬁwgg)nqg%?’one another once, twice or

fiiree tinés By Raembe2s eehyinmgenticdledriRg andh R it edgether
SUBLIRRAIASESLAKRAD OIS0 e BFOROS eSS SN RRRRGE I8, RN

atoms which may, in addition to the nitrogen atom, also comprise one to

fho addfiartas hevetealtuis HbiRRUceAIRY xyperbssinadaratbeliiaD
EALE el Gl G s e o
ydrogen atom,
where R4 and RS are identical or different are independently of one another
a) -{(C1-Cg)-alkyl or -(C5-Cyp)-alkenyl, in which alky! or alkényl is
~ unsubstituted or substituted independently of one another once, twice or
three times by R1, |
b)  -(Cg-Cq4)-aryl 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,
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, 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,

2) the radical of the formula IV,

where R8 is
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Y is

independently of one another once, twice or three times by R1, b)
-(C6-C14)-aryl in which aryl is unsubstituted or substituted independently
of one another once, twice or three times by R1, 5 c¢) 4- to 15-membered
Het ring in which Het ring is unsubstituted or substituted independently of

one anagher ofiCe - OKisalRy!tir egidtmeasybis Rhsdbs(G 30D r eytiaminddn

which cycloalkyl is unsubstituted or substituted independently of one
another once, RARREBAEMBE P82 210 HPRNGS: BYR§RLEBAGISNES WYViRE)

the radigpl of theJammian B RERRAF/RI2nEIRERIS 2AURLARAS

where in case a) R12 is 1) -(C1-C6)-alkyl in which alkyl is unsubstituted or
substituted inbepeaaeayYIiarEe ansther once, twice or three tiinmstyR1,

R1, 25:%) -(CR-o3)srku < OnaysInatkhnnhich ﬁr\’{g%ﬁ{hﬂ}%ﬁs’dtuted or
unsubstituted or substituted independently of one another once, twice or

three times byPFOBUBY I deRERARNLNCY-ene RARINGT Aieh tageior three times
unsubstituted gy peubstituted independently of one another once, twice or
three times by R1, or 4) -(CO-C3)-alkyl-Het in which Het is

unsubs@uted @%ﬁéﬂ@f&%ﬁ%@i e‘i’?ﬂ‘&ﬁtﬁ)"&@@“@’ RSP RsittdedREe or
three times bysRis0RAIHS Radkily GRIREMhEH R OHBsat¥h iR Whikhee times

- alkyl and aryl are each unsubstituted or substituted independently of one

another once, WR& @™ 35 three times by R1, or 2) -(CO-C3)-alkyl-Het in
which alkyl angditetjareseael) unsubstituted or substituted independently

ﬁwerggfgg:égqrﬁg%twn\g{?%q three times by R1, where in case b) R12 is

hy%lrogen
? R12
R16 R17}\\Nf
\
Po-s kis
R18 R19

V)

‘where in 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) —(CQ—Cg)~.aikyl-(C3&05)-0ycloaikyl in which cycloalkyl is
unsubstituted or substituted independently of one another once, twice or
three times by R1,

3) -(Cg-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-Cg)-alkyl-Het in which Het is unsubstituted or substituted

independently of one another once, twice or three times by R1, and
R13is 1) -(Co-Cg)-aikyl-(Cg-C14)-aryl in which alkyl and aryl are each
unsubstituted or substituted independently of one another once, ’tw?ce or
three times by R1, or
2) -(Cp-Cy)-atkyl-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) hydrogen atom,
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7 2) -(C1-C6)-alkyl in which alkyl is unsubstituted or substituted
independently of one another once,_a/vice or three times by R1, 3)
-(C0-C3)-alkyl-(C6-C14)-aryl in which aryl is unsubstituted or substituted
independently of one another once, twice or three times by R1, 5 or 4)
(CO-Cyralkyl-{dnt-Trvhirhl Meliscinsiubsktuiesibsgubstisedbstituted
independently of one another once, twice or three times by R1, and R13
is -CH(RERPEI IR BTN BRI BF O Tiide pisisaeR TSR amaYRY.
-(CG-C@&l)-aryJ@@b@g%Wi@bgﬂ@q andnm e eraR Hrsubsiiyted &l J0
substituted independently of one another once, twice or three times by.
0-(C1-Guhdikyiesrirdeanndrnby RARaBEM RISatwitkeatitakertimes by R1,
different,and are independently of one another 1) hydrogen atom, 15 2)
-(Cl-CGXaIkyI, in which alkyl is unsubstituted or substituted once or twice

by R1, 3) halogeh: Ca)-dyi-ist Qo st reuoed siiiurdes stbasittedn
which afiod andsanl A8 GRchn YR R R0 5“%@@%@%%?55%%9 )ét

- of one another once, twice or three times by R1, or 7)

iR B Ak ReRP R sRd R pStittdep erdsnibs eilesg another

indepeq@gldylgf-gﬂﬂ SNPEIGH e Mace R tieadinaasn2m bRk A RH6
and R17 or R18 and R19 form together with the carbon atom to which

they aﬁétbéﬁbé@d\iéqﬁﬁ@ﬁd@atw Ahg e BreBcentpatomsiioey tiswgs by
tFt;ZeSraRd% /_I@Lf;gt %)t%rf[g}l]"oarw’l aSnOdR27 00 7R24 R26- 1S - N\ (VI) ~)0-3

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) halogen,
4) -OH,
5) -NHo,

8) -(Cp-Ca)-alkyl-(Cg-Cq4)-aryl in which alkyl and aryl are each
unsubstituted or substituted independently of one another once,
twice or three times by R1, or

7) -(Cg-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 _
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, or
4) the radical of the formuta VI,
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8 where R24 and R25 are identical or different and are independently of
one another 1) hydrogen atom, 2) 4C1-C6)-alkyl in which alkyl is
unsubstituted or substituted once or 5 twice by R1, 3)
-(CO-C3)-alkyl-(C6-C14)-aryl in which alkyl and aryl are each
wheudstituted or substituted independently of one another once, twice or

taeHAES BRI ntGUGRal-Liet éfaéﬂmt?&b@l%%ﬁ@fdﬁshé@n%ﬂ?a

unsubstituted or 10 substituted independently of one ancther once, twice
or thred kimed WS 9¥ENABYL(CO-C3)-alkyl-(C3-C6)-cycloalkyl, or R24 and

R25 fopy togethsrogibaike nitiaden algmdundistiheypoe dandedey BRG or

having 3 to 8 ring atoms which may, in addition to the nitrogen atom, also
15 comprise éWEedBTadditional heteroatoms from the series oxygen,

sulfur ggy nitrageR.RA6RA(; ident] |
are inde)pendegrﬁgl (c%ﬂonﬁﬁ%% %]%ry%ﬁg‘ﬂe@ﬁ?g W Z%r% %@?gégﬂyl
in which alkyluss\isiisstidietsobstifbstitlitetepaodentynoicerayaRbtB3r once,

halogen, 4) '%eafhpég’ti%?e@)b}f -C3)-alkyl-(C6-C14)-aryl in which
alkyl and aryl are each unsubstituted or substituted independently of one

anothef bnce; (kordesdrthvesighie whigiRalod Zndtiet em) el wsubstituted or
which alkyl a _ tjt or_substituted independently .

of one anothgrqj%?e@tg\?viiifz&ép %B%%Rﬁ%%i% 8 %9 ’r 57 %gglﬁg ﬁrgﬁ times
R28 and R29iR1 t@§ether with the carbon atom to which they are

respecg'yely b@@ﬁf{g?’g_éimlj@g%u@aﬁ (EQL%QW@I?WS’ Zis 1) hydrogen
gti_(’)-f&ma’md 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 alkyl is unsubstituted or éubstituted once or

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

6) ~(Cp-Cg)-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) —(CO—C3)~aIkyE~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 together with the carbon atom to which they are
respectively bonded a ring having 3 to 6 ring atoms,
Zis 1) hydrogen atom,

2)  -(Cq-Cg)-alkyl,
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Xis

2) -(C1-C6)-alkyl, 9 3) (C1-C6)-alkyl-OH, 4)
-(Co-C4)-alkyl-(C3-C6)-cycloalkyl, 5)3(C1-C10)-alkyl-O-C(O)-O-R1, 6)
-(CH2)r-(C6-C14)-aryl in which aryl is unsubstituted or substituted 5

in ?peng%ntlé‘% %Eq ther once, twice or three times by R1, and r is
thé’ integer z8 , or 7 (CH2)s-Het in which Het is unsubstituted

ubstlt e (a f one ther once, twice or three times by
Rf?}and sie dégna}%ép @% Cyz‘% % 0 In a further embodiment, there

de d la | 0Y (la) Z-O UN-wh U
1) ry(/)(;/rlog@n aﬁampqg%aoggﬁégﬁj 36/1I a:~’>)X(C3 é%)) cycloalkyl W4)e1[IEl}Jor|r:Se
5)6'P CFS(@HQH@% ‘% )ér;ﬁ m%mcgmfgwjn IS t € |Irl1 mOWQI % g}ead or

the integer zero or 1, Alis 1) -(CH2)n- in whi

2) -O- (cmﬁpammﬁbmﬁ is¢henivitegepzesoidic2 of hird@ ﬂﬁﬂ@s‘byﬁ@? and r is the
15- memlgﬁ rl—%gtnglng @gy}?rgcnget ring is selected from the 25 group of
acridinyl, azeplnyl azetidinyl, aziridinyl, benzimidazalinyl, benzimidazolyl,

cafbolinyl Giiecz iy wﬁwﬁdﬂﬁmswamme@mwm&mylmdepend antly of
quinucli | chromenyl, cinnoliny! - hydroquinolinyl,
|m|dazo(lj|6d% %’g} r(ﬁ:nyl |r'ﬁl%lgzorliyi:“‘el{ti-rfq %Q (%;fﬁﬁao?. h%%ﬁ%ﬁnﬁem 1,

indolyl, 32—|0i‘n@olyl, isobenzofuranyl, isochromanyl, 30 isoindazolyl,
isoindolinyl, is_oindolyl, isoquinolinyl (benzi_midazolyl),

in a further embodiment, there is provided a compound of the formuia la-

1) hydrogen atom,

2} ~{Cq-Cgl-alkyl,

3) -(C3-Cgj-cycioalkyl,

4)  fiuorins,

5) -O-CFzor

6)  -CFs,

the radical of the formula Il in which

m is the integer zero or 1,

Atis 1) ~(CHo)n- in which n is the integer 1, 2 or 3, or
2) ~O-{CH2)n~ in which n is the intelger zero, 1, 2 0r 3,

AZis 1) 4- 1o 15-membered Het ring in which Het ring is selected from the
group of acridinyl, azepinyl, azetidinyl, aziridinyl, benzimidazalinyl,
benzimidazolyl, carboiinyl, quinazoliny!, quinoiihyl, 4H-quincliziny,

- quinoxalinyl, quinuclidiny, chromanyt, chromenyl, cinnolinyl, deca-
fiydroguinelinyl, imidazolidiny!, imidazotinyl, imidazo?yi,.‘aH—indaze]yi,
indolinyl, indalizinyl, indolyl, 3H-indolyl, isobenzofuranyl, isochromanyl,
isoindazolyl, iscindolinyl, iscindolyi, isoquinoliny! (benzimidazolyl),
isothiazolidinyt, 2—isothiazoiinyi, isdthiazciy!, isoxazolyl, isoxazolidinyl, 2:

isoxazolinyl, morpholinyl, naphthyridinyl, octahyaroisoquinolinyl,
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isothiazolidinyl, 2-isothiazolinyl, isothiazoiyl, isoxazolyl, isoxazolidinyl, 2-
isoxazolinyl, morpholinyl, naphthyriq'@yl, octahydroisoquinolinyl, 10
oxadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl,
1,3,4-oxadiazolyl, oxazolidinyl, oxazolyl, pyrimidinyl, phenanthridinyl,

phenanﬂmﬂiﬁ}l?f]ﬂhéf%@iﬂyﬁqjﬁé?iwthia%jﬁﬁxpﬂ'@m%tﬁLh’ﬁ,)‘ﬂ;cmwmcay%inyl,
phthalaginyh. pieerazin, ABSCIN, B0V oRHR A PYIAONL PHFRAH
S pyroazolidinyl, pyraZoinyl, pyrazolyl, pyridazinyl, pryidooxazolyl, _
pyr@dqirﬁ%%ﬁmf%ﬁwmybﬁmlﬁﬁﬁmlPﬁ?ﬁQWD'WidW,enoxazmyf,
pyrimidig eielidipide rysralinglp 2htipy F@béri@ﬂé?'iﬁhrynyi,_pyranﬂ, f)érazinyl',
tetrahydrmsoqq;gollnyl, tetr hr?/(?rogumomyl,tetra_ydropyrldlnyl, 6H-1,2,5-
thiadazRYIO120 B 6R DU RS B o 1 BRARRSYB7M0
thianthrpp:ydcﬂhimwytm@ﬁdmmmmtbgemmmylhyluhmmmya,aiﬁw,
thiomorphelinyl, triazin 2,3-triazoly|, 1.2.4-triaz 1,2 5-triazolyl,
1,3,4-tri§1 %@ﬁg}y Qgﬁ:ﬂg”]\ﬁ raﬁ'&rlrr?% me%%hpey ﬁ@tyﬁrgg & tllbstituted by an
amino destghpdreinnayiadtinibriatebedsotisiinied itetlegemtieptiydif vnéH-1,2,5-
another. ' I ' by L-C3)-alkyl ogien, .- or-

AL e RS S R S S AT

the radittipoivseybiRiare Whisno ool -{osnosyaeptibdigreimidazolyl,
-(C2-Cahiatiyryiinayn whishyeysloallyh 20 pratulayiers isupsubatityiad

or subst{;uted i,ndegendently of one another once, twice or three times

R1, A4 i53RREENANARA RE WY L g e ibe Heh dtgdswehrbtuted By an
radicalsaatindlefioes dndapendentiontineasobetung inasentcng sbohe

is the integer zero or 1,.b) A3.is -(C3-C8)-cycloalkyl i ich cycloalkyl.i
cnsubsti e o e e R R B B GAb R oh B SR ek o -
three tigesFay R1, A4 is-N(R2)-, and 30 A5 is a)1) -C(0)-R3, a)2)
-C(O)-NSR4)-R5,
2 -(C4-Cg)-alkyl-NH» or

3) -(C3-Cg)-cycloalkyl-NHa,
Yis 1) the radical of the formula lif where
a)  A3is -(Ca-Cg)-cycloalkyl or -(Co-Cg)-alkynylene in which cycloalkyl

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

radicals are defined independently of one another,
Ab is absent and
~ois the integer zero or 1,

b) A3 is -(Cq-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

Abis ayt) -C(O)-R3,
a)2) -C(O)-N(R4)-R5,
a)3) -(SO92)-R6, or
ay) -C(0O)-O-R7,

o is the integer 1, and
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a)3) -(S02)-R6, or a)4) -C(0)-O-R7, ois the integer 1, and 11 pis 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, 5 twice or
three times bypR4 (listedeAd 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

zeroor I, or 1'(%%5%&%%: ) qfsf?&ﬁbﬁ%%r@ﬁ Wgﬁggm%aszqu%%%

from the groupyofgidasyIpingpting), aaehepksr dluarecyhesidrisvhich cyclic amine
unsubstituted gr it i : twice or

three times by Rulﬁg %%%ﬁé} ggeg %Esﬂdﬁe[%%/é%ﬁugrggg%wyé fg‘%%ﬁé‘ i éaégrnce,
zero or 1, andfy'RetRE iRy BMEsdNERYis the integer zero, 1, 2 or 3, ) A3

is -(CH2)r-Hetar wiichdHatiaaadefinedr ey and is unsubstituted or

substituted independently of one another once, 20 twice or three times by
=0 or R1, A4 éﬂgeﬁsf%ﬁ R0BEAALA Ay MEARe integer zero or 1, p
is the integer leisdHeisntegénteger zam, 1, 2 or 3, 25 f) A3 is

- _CH2)q-(C6-Cl4)t-ary.I 'kn which is arz('lvis unsubstituted or substituted

independentlypoifsoplg Bhot Ea‘rz%rr(l)c%f e or three times by R1, A4 is -0-,

ASis -(@6-C14ﬁé$ﬂ(ﬁﬂghﬁeﬁ€gr§aja)aa§mmmbmmlsftslmiaﬂed 86 the group
| mdependentlyo(?fp ne fimothﬁ[ once,tWVr)l/?e of three times by R1,

enyl, naphthyl, an or fluorenyl and is’unsubstituted or
substituted independently of one another once, twice or three times
by R1,

A4 and AS 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)-Het in which Het is as defined above and is

unsubstituted or substituted independently 6f 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

r ié the integer zero, 1, 2 or 3,
f) Alis -(CHz)q~(C6—Cq4)—aryl 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 unsubstituted or substituted

- 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}-phenyi,

- where R1is
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o and p are the integer 1 and g is the integer zero, 1, 2 or 3, Q)
-CH(phenyi)-phenyl, where R1 is 1, a) -(C6-C14)-aryl in which aryl is as
defined above and in which aryl is unsubstituted or is substituted
independently of one another once, twice or three times by
-(C1-C6)-alkyB)-(Cp-€4p-4ikyi-wg-08yhisfcwalkyl 230Kkdined, aboge 3t in which
halogen 5 b) 4- tp. 15-membered Het ring in. which Het is as defined

above, c) (Cf‘%%faaﬂ%b%g&@%%ﬁﬁ%%g %I% () %E@, i'g% Qg-%E?BPther
g) halogen, wieig Rads 8) #(rEcGikfgsahy -'(D’Yt@é)~§rl¥5|/i',snﬁ§od@ﬂf‘—%g(¥]lé(rc3~Cg)—

above and is unsubstituted or substituted independently of one anot

is once, twice Qclfsegtinags; by &R 1 ACHS rGirsdky in which alkylis
unsubstituted or substituted independently of one another once, twice or
three times by)R1, J-{€C3388pupeicailykimrinpichvdyiclalkyissas defined
unsubstituted gr, 20 substituted independently of one. another once, twice
or three times by R, d) -CF3 or ) hydrogen atom, where R3, R6 and R7
are identical P differdftiaksiritiédendently of one 25 another a)

of one anothelbce. bSO P eBe s by R b) (Co.CLA-antn
which aryl is asg) defingFgpove and is

f) ~O-CFgor

q) halogen,

where R2 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) -(C4-Cg)-alkyl in which alkyl ié unsubstituted or substituted
independently of one another once, twice or three times by
R1,

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

d) ~CF3 or

e) hydrogen atom, .

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
RI,

b)  -(Cg-Cta)-aryl in 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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30 unsubstituted or substituted independently of one another once, twice
or three times by R1, 13 c) 4- to 15-membered Het ring in which Het ring

is as defined above and is unsubstﬂ ted or substituted independently of
one another once, twice or three times by RI, d) -(C3-Cg)-cycloalkyl in
which cycloalkyl is usstubsttatechberbasHbstifgad indepanstaiityiobenrtfined

another once, twice or three times by.R]..or &) hydr n.atpm, where R4
and R5 are identicalaotr)roty ﬁféqrne%sal‘r’g%b é%%%eﬁ%ﬁf/“oa%’eﬁ%eﬁ%‘?%?Tb%g'V of
-(C1-C6)-alkyl or -(C2:€ eoptikenphantwhizloatkigotialkemy B1,

unsubstituted gr substiuted y R)%ﬂ%? I I ' r
three times b)ggRl, b)ﬂ%éée%j%arytl I %rﬁﬁcgﬁgeagﬁﬂﬂeﬁggﬁ%%%@%% '
is unsubstituted or sulbsditiuted indepemndEritly aff oresantteebribe, aness or
twice or three times w Iﬁﬁ)ezlé- ,5& %ﬁ mbered Het ring in which Het ring
is as defined above and'is unsubstituted or substituted independently of -

one another dice, twixdregenre®times by RI, d) -(C3-C8)-cycloalkyl in
which Gyclogliew! i unssplitecies 20 GHRRIBA independsntly gione .

another once, twice or three times by R1, or e) hydrogen atom, or R4 an
RS forfAN8Eether with the nitrogen atom to which they are bonded a ring

having 3 to 8 #ng atofs TAeCiRY| BemEhe PHRAHRIRPWREHNS A 21 alkeny! is
azetidine, pyrrolidine, piperidine, azepanes, azocanes, azepine, dioxazole,

dioxazine, 1,4-diazepafidbSiblgid 28 silestit.Begidndenas dembdriansirnother

imidazole, imidazoling,daigazelitingeisathiag gleRrgothiazolidine,
isothiazoline, jsoxazole, isoxazoline, isoxazolidine, 2-isoxazoline, )
ketopiperazinB) morpirehite! 41 MR YEHGM ErYNs AR S ehinei aaRge and is
pyrazine, 30 pyrazolgngyfageliag. sasaliding iﬂ}ﬁ@g@ﬁ%tl?xyépdﬂg’another
pyrimidine, pyrrole, pyrrolidinone, E‘yrrollne, tetrah%/dropyrld ne, thiazole,
thiadiazole, 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)-cycioalkyl in which cycloalkyl is unsubstituted or

substituted indépendent!y of one another once, twice or
three times by R1, or |
e) hydrogen atom, or
R4 and R5 form fogether with the nitrogen atom fo which they are bonded
a ring having 3 fo 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, isoxazoiidine, 2-isoxazoline,
ketopiperazine, morpholine, [1,4]oxazepane, oxazole, piperazine, pyrazine,
pyrazole, pyrazoline, 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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Yis

Y is

thiazolidine, thiazoline, thiomorpholine, 1,2,3-triazine, 1,2,4-triazine, 1,3,5-
triazine, 1,2,3-triazole or 1,2,4-triazgle, 14 Y is 2) the radical of the

formula IV where formula IV is a compound from the group of

azetidin-2-one, pyrrolidin-2-one, piperidin-2-one, azepan-2-one and

& tbamagicriefdnd fersulistitvitetern themitzolyeis atoomipeaghieasetiy group of

ke R8 is.a) A£G 1-Cal-alkyl in which alkyl is unsubstituted or
R o U R R S ey 2one
R by spbsticiag-anihia Wiiegearatosds defihasbbydRhavisere R8 is

unsubsgifuted_gr f_%}jgi@ﬂimﬁ%% Eﬂ%‘ QEQurﬁsﬁHRgﬁeaPQ%s_t%l%% or

three times by R 4- to 15-memberéd Het ring in which Het ring Is as
definedralepeadOthnd isrensubistuted o rsits biuted éntieperideRty of

one anpther opse, ~Ayvjce .’ -(C3-C8)-cyclpalkyl in
which c?)}cloalk $sduﬁ%%%§étﬁ§§ ié??[?k’)i%ﬁ%tddgﬁr? é&p:)%e%(%%égggfasone
anotheundsstitwicd or Hutestitineesinayihdenib &) dhslgrRatonte Y HHEE or
the radgﬁ%l o{imgsf%’ a V, where in case a) R12 is 1) -(C1-C6)-alkyl in
which alkyl'is unsubstituted or substituted independently of one another
once, tllice ofthitedSimembgrailiH20rRig-{COREE)HkyinE3- 65 efckabitdve

in whic | iS: Mé%ugs j SleIyy] ' f
anothe?n};)ﬂrq%gf?l %\jvyi%ggr three %%ﬁﬂ@égﬁ%ﬁ%ﬁ%%%gﬁéﬁ%%%@ﬁ %%E/Bl
in which&§/ P tBEegdinea baddde and is unsubstituted or substituted

indepegylently(of; 23 ppeARINEORERNWERAINIE] HaIRR MR o 4)
(CO-C3)-alkyl-Het in which Het is as defined above and is unsubstituted

or substitutedskeRSeiesingiegeirn iy ofwre enedhenecer thice tntieebimes
R1, and R13 iﬁ,hfggp-cs)-alkyI-(C6-C14)-aryI in which alkyl and aryl is

as 30 defined above and are each unsubstituted or substituted
indepefillentl" 1" 98EMARALS once, twice or three times by

3) the radical of the formula V, where in case a)

R12 s 1) -(C1-Cg)-alky! in which alkyl is unsubsti.tuted or substituted
independently of one another once, twice or three times by
R1,

2) —(C0~C3)~aikyi—(63~05)—cyctoa!kyi in which cycloalkyl is
unsubstituted or substituted independently of oné another
once, twice or three times by R1,

3) -(Co-Ca)-alkyl-(Cg-Cq4)-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) -(Cp-C3)-alkyl-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-Ca)-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) -(Cg-Ca)-alkyl-Het, in which alkyl and Het is as defined

above and are each unsubstituted or subsﬁtuted
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R1, or 2) -(CO-C3)-alkyl-Het, in which alkyl and Het is as defined above
and are each unsubstituted or subséi uted 15 independently of one
another once, twice or three times R1, orin case b) R12is 1)
hydrogen atom, 5 2) -(C1-C6)-alkyl in which alkyl is unsubstituted or

substituted indepeniteeihyeodarey ancherantmrtvice awbees: imes Bes by
R1, 3) -(CO-C3)-alk -{C65C14)-aryl in which aryl is unsubstituted or
substituted indepen erftlc))/ of one another once, twice or 10 three times by
Ricasedly - (CO-C3)-alkyl-Het in which Het is unsubstituted or substituted

igcjgpgndentlwyf one;“@]%g}% oce, twice or three times by R1, and R13
is -CH(R8)-R9 where R8 and R9 are independently of one another - 15

(C6-C14)-aryl9r Het ik whichatet dndviigh sk iehnesbetintet absvbsiitded
are unsubstituted or, ituted. independent]y of one another gnce, twice
or three times by oﬁ@@%ﬁ%ﬁ%’%}ﬁéjﬁfﬁﬂ ) an { éj,rﬁﬁ’?, BY rﬁcign&%s by
identical or different Biid are independently of one another 20 1) hydrogen

atom, 2) -(C1-:6)-alkyd inwhi [kl uhsti : [ an
or twice by R:f{ 3) hal%égz@ g&%lﬁéaz?ﬁ§%ﬁgwgﬁ&f gﬂ?% %@gbstﬁ;&ted or
-(CO-C3)-alkyl-(C6-Gudstiaumddnindephralkytiand anyl s asidefined @boyer

and are each unsub%irtgéet%rggﬁs#t)ﬁi%%gd independently of one another
y R1, or

once, twice or three times -(CO-C3)-alkyl-Het in which alkyl
and Het is as Hefined Godvelaiity Steaie whish itriibstitatbditnsabstituted

independently of On%l?tg]s?ittrﬁ?éd 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-(C {-Cy4)-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) -NHa,

8) ~(Cg-Cg)-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

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, 'cyciobutyl, cyclopentyl or cyc[ohéxyl, or -
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Yis

once, twice or three times by R1, or R16 and R17 or R18 and R19 form
together with the carbon atom to whjch they are respectively bonded a
ring having 3 to 6 ring atoms from the group of cyclopropyl, cyclobutyl,
cyclopentyl or cyclohexyl, or 16 Y is 4) the radical of the formula VI,
whdrerRdga0f tR2 Toamslidéfitical wheiitferent and are independently of one

s ReB RN erty Bl Chkalr i gy
unsu%s%tuted ors stltutegl %)ﬁée or 5 tv?/al!cl% g{b%%ﬁ @AI@ 8F one another
-(CO-CB)- aIk;h%@Q@'l@fﬁﬁWI in which alkyl and aryl is as defined above
and argach M@%L@§ fiiealiRhiBS A G InFRRBEHERLY Gf sOBSRNEHBhce o
once, twice or three times by R1, 4) -(CO-C3)-alkyl-Het, in which alkyl and
Het is as deflrh‘eafabw\%and 10 are each unsubstituted or substituted
indepeR ently an op e o ihige, V.
-(CO- C alky 3)6) @ﬂﬁﬁkyﬁ%%fmd RZS%nrer%t%Sg&er wit efhne{j
nitrogen atomatmudmidttaag/@ehbmsjm*mutmgdrenubgti&!t&@ind@a@twaatiy of

- fromthe grougnoef 689%?%'88 %%Eddp%%%?% ollglgl%?plperidine,

azepanes, azocanes, azepine, dioxazole, dioxazine 'diazepane,
1,2-diagepines( @6—@@2@5%@,@&‘&2@@@5”rﬁmh!zbfeslﬁﬂdwiimmbabove and

imidazolidine, isothiazole, i zqlidine |sot | azoline, isoxazo
isoxazoline, |soxazcaJ|]IZ' nsuﬁstltgg%(agzo néﬁoﬁe&f é?g?%% q%efwh%%e another
[l ,4]oxazepanencexaazm op mbeeaztlnw:pbsaﬁm,eorpyrazole pyrazoline,

pyrazo ine, >}?cji pg”&p CWBQ]SW% pyrrole pyrrolidinone,

pyrroll , tetra yrldlne thiadlazole, thiazolidine, thiazoline,
ﬂhﬁdnmv:pﬁ’ﬂﬁlﬁzrm 208yetteei m.ethmmtlnagmatdmrﬁ - tiiaizinehdy 233 tiavzadel a

e R BN T S
W@H@n@l m@mmamm%mﬁm@@ cﬁﬁ@@&t@m@ylmﬂ@}azme 1,4-
BRISESA e SHlazepine, 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, tetrahydropyridine, thiazo!e,
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,

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-Cg)-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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30 5) -NH2, 6) -(CO-C3)-alkyl-(C6-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 RI, or 17 7) -(CO-C3)-alkyl-Het

in which alkyl and Het is as defined above and are each unsubstituted or
substitut indéris %}?e?r?ﬂi‘%fﬁjb R LhBtHER Bréeatiict de ireiefinresaspve and

R1, or R26 andR2ZHR28 and:R2% f%%&?&ﬁm@é_Wkﬁaﬁgﬁgﬁgy&a&%@another

to which they are 5 respectively bonded a rln% having 3 to. atoms
o)

from the group SPGBy IINERIBBES L :JRIopENtyl or cyclohexyl, Z is

| R25 A)dydDgERRMS B Bloatienler iCB1E BlreIQaln I AAkn they are

1-Cig)-alkyl-O-C(O)-O-R1, 5) -(CH2)r-(C6-Cid}-aryl in which aryl is as
FesPR e‘f{ﬁ?evg)gﬁé(gg g gﬁﬂ&&b%?f%u?é&‘& BEtittray e prmishaydstrsRey!,
cyciohngtheydopeniywiceoyrithkestimes by R1, and r is the integer zero, 1, 2 or

T is 3,qr 6) g é—fggge-Heg in which Het is as defined above and is unsubstituted
or titu

5 sub Jiﬁc?ergéndently of one another once, twice or three times
by!R1, affdistsit@iyiteger zero, 1, 2 or 3. In a yet further embodiment,

there is vi#&i a compound of the formula la where U is hydrogen
atg , -Cﬁ%’ e 8%—%‘*13, 20 X is the radical of the formula Il in which

m4s the | gggog*ﬂ}}sé)c(@lﬂ@_—;;@) -0-(CH2)n- in which n is the integer

zero or 1, or 3) covalent bond, 25 A2 is 1) aminopyridyl in which
arainopyriéyl st Bstitiraryl &n sdibstitatgds insepéndenthyof and another

once, twice or three times by -(C1- C3)-alkyl, halogen or-CH3, 2) .
aminothi%%ﬁ%ﬂ{%ﬁi%cﬂra l%géﬁtg?dp %DE%QSB%%@&%@%B%EHR@@ twice or
independierstytioh emeaRoterdoncehtvicgs theee, time$r30 by
'(%5@3)'-6(‘!{(!34'2)%%'-?&6?5] \%F«;%'_il—?’et 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 2.

in a yet further embodiment, there is provided a compound of the formula la where

Uis  hydrogen atom, -CF3, fluorine or ~CHs, | |

X is the radical of the formuia 1l in which
m is the integer 1,

Alis 1) -(CH»)-,

2) -0-{CHo)p- in which n is the integer zero or 1, or
3} covalent bond, _

AZis 1) aminopyridyl in which aminopyridyl is unsubsiituted or substituted
independently of one another once, twice or three tirh&s by ~(C1-
Ca-alkyl, halogen or ~CHjz,

2) aminothiazoiyl in which aminothiazolyl is unsubstituted or
substituted independently of one another once, twice or three times
by ~{(C4-Cg)-alkyl, halogan or ~CHs, |

3} -(Cq- Ca)-alkyl-NH» or

4) -(C3-Cgl-cycloalkyl-NHo,

Yis 1) the radical of the formuia il where
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3) -(C1- C3)-alkyl-NH2 or 4) -(C3-C8)-cycloalkyl-NH2, Y is 1) the radical
of the formula Ill where 18 a) A3 is -éC3-C8)—cycIoaIkyI or
(C2-C6)-alkynylene in which cycloa?kyl of alkynylene is unsubstituted or
substituted independently of one another once, twice or three times by

-0-R10a)r R1,A8diss-(RER2) Reiindiion B2 a8 gledfikpahireiown antttheyalsalkyl
R2 5 radicals are, defined independently of one another, A5 is absent, o is
the integer ze?g 5?‘31” Re i 8RR RePSEBitemdpsPERERYILYT one
A3 is -(C3-Coxyitioatsytd wiichocyiotoalkyl és bpsubstitotedror,

substituted ingdepen of one another once, twice or three times 10
OR10 o1 R1. ASS NIRE)S S Ra ) S e Sy and ths two Ro
“C(O)N(R4) Rifca)3)artS021r1R8 10 obB i E (b2 Blods he integer
1, and pis the integer 1,.c) A3 js cyclic amine having 3 to 8 ring atoms in
which cyclic a%%?ﬂ% %Sﬁﬁ‘éu%éﬁifhf’e@/‘%@%%?ﬁﬂﬁé& if@&bendently of one
another once R0 tiwibpdvogree (BreSd)naRYl SvdhavdyAS are as defined
under %))t where R5 is bgnded to the N atom of A3, o is the integer zero,
isth

and p i@the irftedar CeBo i LYGIoRdH) IR yhicheMentabicungulsiitined or

hich li i I | ly of .
once, tice o T e e o DU e IREDAREe fmes
the integer zeb¥ P Hh@F3 is the integer 1, and

A4 is-N{R2)-, and
ASis a)t) -C(O)R3,

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

- a)3)  -(S0»9)-R6, or

ay) -C(O)-0-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 Ab 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) Adis ~(CH2)q—(C6—C1 4)-aryltin 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 Enteger zeroor1, and -

p is the integer 1, and

gisthe intéger 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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q is the integer zero, 1, 2 or 3, e) A3 is -(CH2)r-Het in which Het is
pyrrolidine, benzothiophene or pip%idine, which is unsubstituted or
substituted independently of one another once, twice or three times by =0
or R1, 35 A4 and A5 are as defined under b), 19 o is the integer zero or
1, pis the integettkandgdstainteger zero, 1, 2 or 3, f) A3 is

-(CH2)q-phenFyIi %’%M&*\Fﬁ%g;ﬁ%”m? unsubstituted or substituted 5

independently of one andther once, twice or three times by RI, A4 is -0-,
A5 is phenyl, fisthfciisgenye® uhstiestiuted or substituted

indepepdentlygfign %b&ﬁé?m% i %ﬁ@ﬁ?ﬁéim%%@&’tﬁ%eooo?@ﬁ&tituted

are the integer 1 and 10°p'is the'integer | or 2, where R1 is a) phenyl,
where phenyliisiapsuistitytetomesasitieted cadependetitteofions by R1,
another once yhyvice9f three times by -(Ci-C4)-alkyl, 15 b) triazolyl or
pyridinyl, c) -(C1-C4)-alkyl, d) -(C3- C6)-cycloalkyl, e) -CF3, f) -O-CF3,
20 g) fluorine5? R PESIBAnE, WilsereiRpys s pREbsI vt erhiets pbelitytes

unsubstituted;g BHisbrinAeRaRaraty RfOnRi AR IR ANGRAISPHT
three times by 25 R1, b) -(C|- C3)-alkyl in which alkyl is unsubstituted or

substituted. iRAEPERGERIREIRFIERAAMEr once, twice or three times by
R1, p is the integer 1 or 2,

where R1 is

a) phenyl, where phenyl is unsubstituted or substituted

independently of one another once, twice of three times by

-(C1-Cq)-atkyl,

b) triazolyl or pyridiny,

¢} ~Cq-Cylalkyl,

d) -(Cgz- Cg)-cycloalky!,

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) ~{(C1- Ca)-alkyl in which alkyt is unsubstituted or substituted
independently of one another once, twice or three times by
R1,

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

d) -CF3or

e) hydrogen atom,
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c) -(C3-C6)-cycloalkyl in which cycloalkyl is unsubstituted or 30

substituted independently of one angther once, twice or three times by

R1, d) -CF3 or e) hydrogen atom, 20 where R3, R6 and R7 are identical

or different are independently of one another a) -(C1-C6)-alkyl in which
alkyl iswitrigbSitddendssbstitiiéentindbpedidtndytsrenedanettendncd one
twice ogthiggtimes by 5 R1, b) -(C6-C14)-aryl in which aryl is
unsubstituted or substituted independently of one another once, twice or

three times by2)R1, cf44toa)Rdiahieh adevifURsKRriiuias emgpastitited
bstituted bstj i { t i
e o O T ST SO

unsubstituted or subi$fituted independently of one another once, twice or

three times by,R1, orts t?){%?—gﬁﬂ e Whers ReANBR A Waiditdled

or different are independently of one another a) -(C1-C6)-alkyl
or-(C2-C6)-alkenyl, imgeriendsikily of alkeayidthansdsstivieedonithree times by
substituted independgntly of one another 20 once, twice or three times by
R1, b) -(C6-C14)-aryl in which aryl is unsubstituted or substituted
independentlyebf onéralfolifeinehteerrddebritgde Whielk Bt ig 9 4- to

15-membered Het ripgdpuhighehigt 508s@dR 4 RrubstiBiad PosuRsiHIR .

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

-(C3-C5)-cycloalkyl iRRRiIdNEG R ANGFIEDARSINSRired or ‘substituted
independentlydpf one(anedigraioisslkwite 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) -(C1-Cg)-alkyl or -(Co-Cg)-atkenyl, in which alkyl or alkenyl 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
once, twice or three times by R1,

d) -(Ca-Cg)-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, fsothiazole, isdthiazolidine, isothiazoline,

isoxazole, isoxazoline, isoxazolidine, 2-isoxazoline, ketopiperazine, morpholine,
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Y is

Yis

~ which phenyl is unsu

three times by R1, or 30 e) hydrogen atom, or R4 and R5 form together

with the nitrogen atom to which th(-‘é/1are bonded a ring derived from

azetidine, pyrrolidine, piperidine, azepanes, azocanes, azepine,

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

il Mb@maee, ixiglelo| eyl paidairelipyT it Zofiding gisoyhiantites, pyrazolidine,
t@%l ﬂdI t Al ﬁ%? li xazolidine,

gﬂ soxazoling, kS%I)IIggrﬂaIZIII:IIg %10 oII%Fpof 8%&%% I@\zre%gage oxazole,

B@Fb(ﬂt@@yﬁﬂit&‘itﬁ@*%?r‘azﬁt@%%a@ﬁh@zwm@@%dmﬁ;dam@rpholme
pyridingmeinidinarpyiraler Bysrelidinene, pyroline . tefrahygrppyidine,

thlazole thiadiazole, thiazolidine, thlazoIlne thiomorpholine,

2)3he radisalonthedqrmuiad VissledRd iear 1he SreikyslcegrtidnARimasole,

5ymﬁc2r)memadjc@1i;§éﬁhmf.@rmwadweselm@ﬁ%a&r&mmg@ﬂméﬁ on the
a; etid |n -one I%/;I.Iijl m-é—)é% or piperidin-2-one, where the radical is

HNSIGE 8'8rI'I t?gag |n each case by R8, where R8 is a)
v(w&j@&atkyl in which alkyl is unsubstituted or substituted 10

ind I h henyl
pvissopelele Se LR e AR

in which phenyl i epenae one
another once;,rﬁegemfdtlmtgie)mm%dmbﬁér @b\bydtwgerbat@m@hﬁlbes by R1,

-(C3-C8)-cyclaalkyl in w c cIo Lk I IS ted stituted

indepe dentl§91 (I%Ie anIcIJ {II III"g éII é’qnﬁjf%ﬁ?f%@%%”ﬂy

radical of thedbcm@llaﬂatmedﬁ ttmameethyaeltzneﬁ))y(el C6)-alkyl in

which @ kyI | Qr substituted independently of one another

once, twice or three times by R1, 20 2) -(Cp-C3)-alkyl-(C3-C6)-cycloalkyl

in which cyclotﬁiaypls)EIFI§%J‘PJ"'$IIII(It'é‘d"tB\I ﬁ%@@ﬁéﬂ'ﬁiﬁé@@#ﬁfﬁﬁﬂﬁﬁdﬁlﬁne

another once, rit 0O-C3 I lin ..
Ut RS ey Aotk W R R aes

once, twice oP¥HRée times 25 by R1, and R13 is 1) -(CO-C3)-alkyl-phenyl

1) wRieAupkybaib RBEAUIALVAIER in the case a) _

R12is 1) -(C4-Cg)-alkyl in which alky is unsubstituted or substituted
independently of one another once, twice or three times by R1,
2) -(Cp-C3)-alkyl-(C3-Cg)-cycloalkyl in which cycioalkyl is
unsubstituted or substituted independently of one another once,
twice or three times by R1, or
3) -(Cp-Ca)-alkyl-phenyl in which pheny! is unsubstituted or
substituted independently of one another once, twice or three times
by R1, and |

R13is 1) -(CQ-Cg)~a§kyI—phenyl in which alkyl and phenyl are each

unsubstituted or substituted independently of one another
once, twice or three times by R1, or
2) ~(Cp-Ca)-alkyl-pyridyl in which alkyl and pyridy! are each
unsubstituted or substituted independently of one another
once, twice or three times by R1, or
in the case b) |
R12is 1) hydrogen atom,
2)  ~(Cq-Cg)-alkyl in which alkyl is unsubstituted or substituted

independently of one another once, twice or three times by R1,
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unsubstituted or substituted independently of one another once, twice or
three times by R1, or 2) -(CO-C3)-alkyl-pyridyl in which alkyl and pyridyl
are each 30 unsubstituted or substituted independently of one another

once, twice or three time'sqté%Rl, or in the case b) R12 is 1) hydrogen

atom, 2) -(C18g)-alrft inCaniahk dreiierv insuthisiurbary subsstlelduss! or
independently, n ice or three times by R1, 22 )
-(CO-CS)—aIkﬁg&%%%%%?&v%ég ?)%gefﬁ s aﬁ%u ns??{hefreanocre){sﬁﬁ%ﬁtﬂﬁﬁéree times
independentlypgfbhedtinother once, twice or three times by RI, or 4)
-(CO-C3)-alky}ypyridyidn \which, Bo VUYL SISRSAY sy I

or substituted i)ndepe(:ld nt 5Cof’ie)\}ril(‘c}asl@nc?tlher once, t@ﬁ:e or%t rie ;ﬁée%%%
R1, and R13 igDB$RBIRD N dretiRBdriodep ardanitieptode niy thiicoece,

another pher\wigé Qgﬁ%éqpﬁ%;%gﬁjgghgr pyridyl are each

unsubstituted or substitute ntly of one another once, twice or

thildeis10 time$hYROHIRY whryralRP #rd19 ane IRIGyIRLIENEY 8fap: RAOther
are dentical o dfiarenhAd i AREPERGRIY oANG 280008k bheubstituted

hydrogen atom, 2) -(C1-C3)-alkyl-in which alkyl is unsubstituted or
substituted orf¥e>BPSTBARFCBIRPRAJN R Rie anotbrr oBgeNMie s fhree

-(CO-C3)-aIk)fmgg%ﬁéé}t_ggiﬁ@d%en ?pri’beé‘ﬁ’clj are each 20

unsubstituted or su ently df one another once, twice or
tRige KNeRaB Bld R1Y isrdldbatiadispbipfdhmicmauire\haapera & 8nbne
R25, are identical or different and are independently of one another 1)
|t Sfen atom,
1) hydrogen atom,

2) ~(C1~-Cgz}-alkyl in which alkyl is unsubstituted or substituted once or

twice by R1,
- 3) fluorine,
4} -OH,
5) -NHg or

6} -(Cp-Cg)-alkyl-phenyl, in which alkyl and pheny! 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'—CB)—_aikyI in which alkyl is unsubstituted or substituted once or
twice by R1,

3) '—(CQ~03)~alkyi~phenyI in which alkyl and phenyl are each
unsubstituted or substituted independently of one another once,
twice or three times by R1, or

4) -(Cy-Ca)-alkyl-(C5-Ce)-cycloalkyl, or _

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

1} hydrogen atom,
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25 2) -(C1-C6)-alkyl in which alkyl is unsubstituted or substituted once or
twice by RI, 3) -(CO-C3)-alkyl- phe% in which alkyl and phenyl are each
unsubstituted or substituted independently of one another once, twice or
three times by RI, or 30 4) -(Co-C3)-alkyl-(C3-C6)-cycloalkyl, or R26, R27,
R28 ar} R29vé£o‘e-itﬂéﬁti@%/bmwfé@brﬁfhyidﬁaﬁeﬂndetﬁetﬁdtntlytdfs@mﬁed once or
another 1) hy gg m 23 2) -(C1- C3)-alkyl in which alkyl is
unsubstituted F’%ﬁ% uted once or twice by R1, 3) fluorine, 4) -OH, 5
5) -NH2)or 6)fHied+E; 3)-alkyl-phenyl in which alkyl and phenyl are each
unsub%}}tuted_%fubstituted independently of one another once, twice or
three times by R1, and Z is hydrogen atom or (CI-C4)-alyl. 10 The
inventibn furthdHgekites to the compound of the formula la, where U is
hydro ato Xi a ical of thef r I in which m is the integer
5 AT (R AT ARy A BB R P ach
unsubstltutewsaabﬁﬁdta@@rlmumm %ﬁﬂf%@ﬁﬁom\éﬁ%@ée,
three times by halogen or -CH3, Y is 1) the radical of the formula I I |
where 20 a) %ﬁ - &@’@@) IRy RRRIG | "‘W ich cycloalkyl is unsubstituted

7is hy&foﬁéﬁ%wgr k@lg tIy of one another once, twice or three times by
d

, and A4 an are a sent b) A3 is -(C3-C8)-alkynylene in which
alkynylene is unsubstituted or substituted independently of one another

The mv%rﬁ?%htywﬁﬁe(?r éhé?ees qgﬁ%%:@%bu”&’ of the formula la, where

Uis
Xis

Yis

hydrogen atom,
the radical of the formula Il in which
m is the integer 1,
Atlis -(CHs)-,
A2 is. aminopyridyl in which aminopyridyl is unsubstituted or substituted
~ independently of one another once, twice or three times by halogen or
-CHa,
1) the radical of the formula il where _
a) A3 is -(Ca-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 -(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 cydlic 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 A5 are absent,
d) - A3is-{CHa)g-phenyl in which phenyl is unsubstituted or substituted
independently of one another once, twice or three times by R1,
A4 is -N(R2)- in which R2 is as defined below
A5is a)1) -C(O)RS3,

a)2) -C{O}»N(R4)-R5,

a)3) (SO2)-R6 or
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25 A4 and AS are absent, c) A3 is cyclic amine having 3 to 8 ring atoms in
which cyclic amine is unsubstitute(%gr)r 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 30
indepea@Bntly-Gf@rE-dtibther once, twice or three times by R1, A4 is

- i js as defined below AS is a)l) -C(0O)-R3, a)2)
C!C\J!%CR) éi\lﬁ% Frzcg| I3a%%) -(SO2)-R6 or 24 a)4) -C(0)-O-R7, o is the integer

D iafeE fiegre Tn@kr 1, and q is the integer zero, 1, or 2, 5 €) A3 is

o GeHRY thighi whiighiHgt is a pyrrolidine or piperidine which is
unsubstituted or subsfitu_te’d independently of one another once, twice or
firee tirds df-HalrAletdapbish HetIAS RYHOkHRA Rinesine whislk ia5

: the ni ‘ i ) i A ri
R S TR R R L T e
BnesiYififed independently of one another once, twice or three times by

Rb 84t ARiAS is Raeynvdaraioheniisnadstitsiel ot s s tinesen

independently of one another once, twice or three times by RI, where R
(?ﬁP 'yl where phenyl is unsubstituted or substituted independently of

phe tiam diteerepricenivice or three times by -(C1-C4)-alkyl, 20 b) triazolyl or

P}lsrig{@frl‘itecaél(gélfoc‘]i)'3”&{'3 d) -(C3-C6)-cycloalkyl, e)-CF3,

f) A3 is -CHg-phenyl, where phenyl is unsubstituted or substituted

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

Adis -O-,

ASis 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 three times by -(C1-Cy)-alky,

b) triazolyi or pyridinyl,

c)  ~(Cq4-Caq)-alkyl,

d) -(C3-Cg)-cycloalkyl,

e) -CF3,

i  -O-CFs,

a) fluorine or

i) chlorine,

where R2 is 'hydrogen atom or -(C1-Ca)-alkyl in which is alky! is unsubstituted or

substituted independently of one another onice, 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 Ehdependentfy 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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Y is

Yis

f) -O-CF3, 25 g) fluorine or i) chlorine, where R2 is hydrogen atom or
-(C1-C3)-alkyl in which is alkyl is unsubstituted or substituted
independently of one another once; twice or three times by R1, where RS3,
R6 and R7 are identical or different are independently of one another 30
&) (C1-BBjradiey atomhich alkyl is unsubstituted or substituted

independently of one another once, twice or three times by R1, b) phenyl
iﬁ)whicr{‘aavé?/@)rféfqﬁ@%&tﬁ@r@%pyemm&j g patigedipos ermsituted

anothe ice or.three times by R1, 25 c) hydrogen atom, Qr d)

o R o IS RS e e S e

wbepehdeny Bb e ideotivet ondilawiticaos ihrep dntes thy &R bnevbeothRd
tateci

d R5ared ical H ind f h .
R e S S
or substitstérbiitckepdndepeydentnebonthenahee pvisetalddmeatime smhps by
R1, b) phenyl in which phenyl is unsubstituted or substituted
independéntly of one another once, twice or three times by R1, 10 c)

Rydrogehestdrin whigh (@ Bméjscyeediiiuied hicsubptioddiyIngependently of one
unsubsiitgiad Bribsilidied: iRdepgndenslyR) one another once, twice or

three times by R1, Y is 2) the radical of a pyrrolidin-2-one where the
Rldical WYQESRASTIPEach case by R8 on the nitrogen atom, is where

BP s AlGiCPRldinbIghald unshe el S uItad g e

indepen one another once, twice or thrée times

in whichohemdésunsabatituiedrer sestitwre iBdepesdpmntly 9f aae

%E]%her% nee, ?Agce or]t ree times I% Riﬁ 20 cgc-%:S-C?-c_ﬁloalkyl in

ich S RBRIRYALYRIB S ieEd SNSUB AT tBH GridE SLRgHEIIg bioRach case by
atfotnethendtrpeicaionthree times by RI, Y is 3) the radical of the formula
Yhengd3d? is hydrogen atom or -(C1-C6)-alkyl in which alkyl is

unsubstituted or ' _

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,

Cc) -{C3-Cg)-cycloalkyl in which cycloatkyl is unsubstituted or substituted

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

R12 is hydrogen atom or -(C1-Cg)-alky! in which alky! is unsubstituted or
substifuted independently of one another once, fwice or thrée 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) -(C4-Cg)-alkyl in which alkyl is unsubstituted or substituted once or
twice by R1, or
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In a fugipss TReRpEItRiRp oY dRe aReterBIte’ Wi

substituted independently of one another once, twice or three times by R1,
25 and R13 is -CH(R8)-R9 where R8&nd R9 are independently of one
another phenyl or pyridyl in which pyridyl and phenyl are each

{hree s by K10 G 30 KB R7 R end RS e dereat oo
different and agpdndspendenty ofoneranpties NIYHPIPBAIM, AL o ce

-(C1-C3)-alkyl in which alkyl is unsubstituted or substituted once or twice
by R1, or 26 3y &L BHEIGRpR¥ryI! idWhich alkyl and phenyl are
Zis each unsydystitstiestan substituted independently of one another once,
tv%i?ce or thres tisneiﬁ Zy R1, and Z is 1) hydrogen atom, 5 2)
-(©1-C6) rk&,ﬁ ¥ 1-C6)-alkyl-OH, 4) -(CO-C4)-alkyl
-(Q:B-CG,)(@)(Q@@UQ&,},@Wl-Cl 0)-alkyl-O-C(0O)-O-(C3-06)-cycioalkyl. 10
in a further embodiment, there is provided a compound of the formula la
where tipHygredan dtpaC X isvitieatdical of the formula Il in which m is
the integer 1, Al is -éé:HZ)- NHz 15 A2 is the radical N which is
uﬁubsﬁ é'éjéﬂgﬂ fﬁ@fgtiq}fge‘b%ﬁ'd%ﬁhﬁﬁ?’%ﬂﬁyénother once, twice or
three times by F, Cl, Br, | or -C, 3, Y is 1) the radical of the formula il
where a) A3 is -(C3-C8)-cycloalkyl in which cycloalkyl is unsubstituted or
éy@f Brthraevigies by
Uis Riydaodofdang, AS 20 are absent, b) A3 is -(C2-C4)-alkynylene in which

.. alkylylene s upsupstituted or substituted independently of one another
Xis o&% e’,%d;?caé y{hﬁ' %ﬂfﬂH}@gW BT

r
m is the integer 1,
Afis -(CHol-,
/ NHZ
A2 is the radical N which is unsubstituted or substituted

independently of one another once, twice or three fimas by F, Cl, Br, l or -CHg,
Yis . 1)the radical of the formuia Il whers
a) A3 is -{C3-Cgj-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 ~(Co-Cy)alkynylene in which alkylyiens is unsubstituted or
substituted independently of one another once, twice or three fimes by R1, and
A4 and A5 are absent,
) AJ ts cyclic aminé having 3 to 6 ring atoms in which cyclic amine is
unsubstituted or substituted independently of one ancther once, twice or three
times by R1, and A4 and A5 are absent,
d) A3 is ~(CH2}q-phenyl in which phenyl is unsubstituted or substituted
indepandently of one another oncé, twice or three times by R1,
A4 is -N{R2}- in which R2 is as defined below,
ASis ayt) -C(O)-R3,

a)2)  -C{O)-N(R4FRS5,

ayd) «(SO2)-R6or
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A4 and AS are absent, c) A3 is cyclic amine having 3 to 6 ring atoms in
which cyclic amine is 25 unsubstituted or substituted independently of one
another once, twice or three timesdy RI, and A4 and AS are absent, d)
A3 is -(CH2)a-phenyl in which phenyl is unsubstituted or substituted
indepergéntly-6fOh®©aRdther once, twice or three times by R1, A4 is
y%@%%q R2 is as defined below, 30 AS is a)1) C(0)-R3, a)2)
-C(0)- -R5," a)3) -(S02)-R6 or 27 a)4) -C(0)-O-R7, o is the integer
D, ip foehathaeqér ayénd q is the integer zero, 1, or 2, 5 e) A3 is
-(g%gﬂihl@dgr\ygtghﬁ%t i§| a pyrrolidine or piperidine which is

unsubstituted or substituted indeg&gdently of one another once, twice or
#lee o8 -R2)AAsIRMEIEH BSdIAS RYEOU-NACY DiRgEIE Whisle iA5

[ i is the. integer 1, and t is the,
SRIRIRISA SRR A AR B S R che el e
drwmbiittked independently of one another once, twice or three times by
RY,i\biser-add ADiS NG WA PRERh S S ASHRSIBUIREL 96 the nitrogen
substituted independently of one another once, twice or three times by
ﬁ?ﬂrﬂlﬁéf?Rl is a) phenyl where phenyl is unsubstituted or substituted
ipGepenpesyyrof enel another once, twice or three times by

"E%%"%ég’%%é ézf%’lb) 12;&“@%\2}” tetrazolyl, c) -(C1-C4)-alkyl, d)

f) A3 is -CHa-phenyl, where phehyl is unsubstituted or substituted

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

Ad is -O-, '

Ab5is phenyl, where phenyt is unsubstituied or substituted independently of one
another once, twice or three times by R1, |

where R1is

a) phenyl where phenyl is unsubstituted or substituted independentty of one
another once, twice or three times by -(C1-Cy4)-alkyl,

b) pyticiyl or tetrazotyl,

c)  -(C4-Cq)-alkyl,

d) ~(C3-Cg)-cycloalkyl,

e) -CF3,

f) -0-CF3,

g) fluorine or

i) chiorine,
where R2 is hydrogen atom or -(C1-Ca)-alkyl in which 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, or
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Y is

f) -O-CF3, 25 g) fluorine or i) chlorine, where R2 is hydrogen atom or
-(C1-C3)-alkyl in which alkyl is unsupstituted 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 30 a)

-(91-C6) @t dirmyhioh afkylrisvarsubgtined s substitsieddndppendanty,
of one another once, twice or three times by R1, b) phenyl in which phenyl
is'W@ﬁ%ﬁﬁﬁ?@o%?@ﬁI%’[ﬁ@ﬁ@ﬁ%@%d@ﬁ@l%@ﬂﬂﬁﬁ@ﬁéﬂ ahbthBrionce, twice

ontiwreRimesdy R Or ek (& ey alralids jnwhigh cycloalivl is
unsubstituted.or. sybstituted independently of one another once, twice or
2le i 31596% PP R BB YHBRHRAPS i St e independently

inslepRNERAEO5ARS APRINGY LR in which aly i

unpsubstituted or substituted independentl f one another once, twice
oPthreeRitRRY Y WICHPPREHYFIHRHRFHBHeryPisUpslibstilltetbpendently of one

sahstitutethirdepradenthyf ppesaother once, twice or three times by
R1, c) hydrogen atom, or d) -(C3-C8)-cycloalkyl in which cycloalkyl is
ufisubs i}ﬁ‘i’é‘g‘g&Ps&E}BE?ﬂ&(ed 10 independently of one another once, twice

ical A ST R chch S AR R B Speties

igr@@@ﬁ)ﬁﬁiﬂwqumybiswmﬂﬂ@d?rtﬁk@ﬁm%g@@pendently of
RI, 15 Y is 3) the radical of the

o] ronce, twice.qr three times b ) Y ] :
o S S 5ER Momtear e BHaA e aRgssase oy
uhSubrstiatatirogesusistituted independently of one another once, twice or

tm}ﬁgrgrﬁ%%b%?%%y%%ﬁt%%éﬁgﬁg@%kgugb%gﬁ{gﬁ% é‘%ﬁ ' gggcrgm%endentiy

independently of one ano phenyl or pyridyr in whi
phenyl &CBEH QRQILHIGtdWIER Subtiatith26 indépendently of one

apptheranss, dvise asthres timesy R1, R16, R17, R18 and R19 are
identical or different and are independently of one another 1) hydrogen

atola s hydrogen atom or -(C4-Cg)-alky! in which alkyl is unsubstituted or
substituted independently of one another once, twice or three fimes by R1, and
R13is -CH{R8)-R9 where R8 and RY ara independently of one another

phenyl or pyridyl in which pyridyl and pheny! are each unsubstituted or substituied
independently of one another once, twice or three times by R1,

R186, R17, R18 and R19 are identical or different and are independently of one
another

1) hydrogen atom,

2) -(C4-Ca)-alkyl in which alkyl is unsubstituted or substituted once or twice
by R1, or _

3) ~{Cp~ Ca)-atkyl-phenyl, in which alky! and phenyl are each unsubstituted or

substituted independentiy_ of one another once, twice or three ¢imes by R1, and

Z is hydrogen atom.
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2) -(C 1-C3)-alkyl in which alkyl is unsubstituted or substituted once or
twice 25 by R1, or 3) -(CO- C3)-alkgshenyl, in which alkyl and phenyl
are each unsubstituted or substituted independently of one another once,
twice or three times by RI, and Z is hydrogen atom. 2°8a In a first aspect,
ther&ig progRicierenMsoYiAeco? gl 21X MovUiEs)E z-O u N andlor
all stereoisomericforms of the compound of the formula la andlor mixtures
of these forms in any ratio, andlor a physiologically tolerated salt of the
compound of the formula la, whege U is hydrogen atom, X is the radical of
the formula 11 (A1),,,-A2 (II)gin Whl h m's the_ integer 1, Alis -CHZ A2 is
aminopyridyl, in which amino ' ubstifated or s bstituted
independently of one anothe nce, twice grthree times by halogen or
-CH3, Y is -(C3-C6)- cycl%alk I, in which cycloalkyl is unsubstituted or
substituted independently of one another orice, twice or three times by
R1, where Ri is a) phenyl, where phenykis unsubstituted or substituted
on@éjotﬁ\y|8é’ SIS HTeS th‘fd@ﬁéh%féﬁﬂ}ﬁ dfoneizamitherbys-(Ch-@Hradkydpy ratio, and/or
b) THASBRAGH SYRAIHI®" &) DECTTEATAINE By ¢e 5-C8%ycioalkyl, e) --OF3,
f) -O.0E3.e)flugsine or h) chlorine, and Z is 1) hydrogen atom,
2)-(Cr-Ee}alag,of the formula il

A2

in which

m is the integer 1,

A1 is -CH,-

AZ is aminopyridyl, in which aminopyridyl is unsubstituisd or substiuted independently of one another onge,
twice or three times by halogen or ~CH,,

Y is ~(C3-Cpl-cycloalicyt, in which cycloaliy! is unsubstituted or sub;tztmeu independently of one mnsther once,
twice of three Ymas by R1, where R1 is

&) phenyl, where phenylis unsubstiited or substituled once, twice or thres fimes mdependeq iv of ong
ancother by -(C4-Cy4) alky,
b} tizzolyl or pyridin,
¢} ~{C4-Cyalicvt,
a) «{Cypm CD) cycioalkyl,
e} -CF
£} -0-CF
a) fiuorine of
h) chicrine, and

Z iz 1} hydrogsn atom,

{C4-Cohalinyl,

FH{Cy-Cy-alkyl-0H,

) -{Cg-Calityl{(Co-Cy)-cycioaliyl o

) +{C-Cyphaikyi-0-C{040-(C +-Cglroycloaikyl,

—

Disclosed hersin are compounds of the formula ia from the seri-es

3-{8~Aminopyridin-3-y1}-2-(1-cyciohexyl-1 H-imidazol-4-ylpropionic acid,

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

lsopropyl 3~(6-aminopyridin-3-y1}-2-(1-cyclohexy-1 H-imidazol-4-yl)propionate,
Cyclopropylmethy! 3-(B-aminapyridin-3-yl)-2-(1-cyclohexyl-1 H-imidazo4-ylipropionate,



10

15

20

25

30

35

3) -(Cr-C3)-alkyl-CH, 4) -(Co-C4)-alkyl-(C3 Ce)-cydcalkyl or
0)-(CrOlo)-alkyl-O-c(0)-O-(C3 cs)-cycloalkyl. 30 " Disclosed herein are
compounds of the formula la from th& series :
3-(6-Aminopyridin-3-yl)-2-(1-cyclohexyl-1 H-imidazol-4-yl)propicnic acid,
2-HydMq&yy&(?sfa?in@pyﬁtﬂm@yl?bz%h@{&mﬂWHJimidazoi-zx-yz)propionate,
-imidazol-4-yl)propign sopropyl. .. o
oy R oS BRB AT AL ez -
propio@jelopropylmethyl 3-(6-aminopyridin-3-yl)-2-(1-cyclohexyl-1
-(B-ART -4- opl £ i T ioni ;
A e P b e BESPETf 5 onate,
3-(6-ATIAYRYGIEY SdrbBmpadiethyl-1H-imidazol-4-yl)propionic acid,
3-(6-AdritprtneRMin=Bryh-3xd£ brdiidiTy A iC ioni
(. J Aoy o T epionic
acld, g 3-(6-Aminopyridin-3-yl)-2-(1-piperidin-4-y1-1 H-imidazol-4-yl)propionic
3~(6-Aaubithp i Anyipapiriflneazn)dtit{baxoykphemyiprolidiaa3oidpropionic
acig. H-imidazol-4-yi]propionic acid, 3-(6-Am ‘
" inopyridin-3-yl)-2-{1-[(benzhydrylcarbamoyl)methyl]-1
Isopropyligideaolizepidopdivie-2atie(Henkbopirglogrbamoyl)methyl]-1H-imidazol-4-yl}-
propEO,:,%é(g-aminopyridin-f:’»-yl)-2-{1-[(benzhydr Icarbamoyl)methyl]-1
H;irﬁidazpl-4-ylgér3ropionate, _
3—(6—A@J(@Mﬁ%§yy| - ﬁ%@:ﬂh@l}(@f@t@ﬁgﬂﬁ@ﬁbjbhéngqlpao{—4~y{}propionic acid,

3-(B-AlitBgAaR-3-yRoRIoN(Q athe nylacetylpiperidin-4-yl)ethyl]-1 H-imidazol-4-yi}-
3 (B-AmINOpyridin-3-y1)-2-(1 [2-(1-Aiphenyiacetyipiper i s ame EE ¥

pmpiorll'lg’lﬁ\%gzol-&yl}- propionic acid, 15
3-(B-Agi(®pymidio fyyIpe-3-YD-2-Hef2dtimpazayiginertinti wetlzbl-4-yiipropionic
acig. H-imidazol-4-yl}propionic acid,

’ .3-'(6-Arr'1ir_lopyridin-3-y|)-2-[1-(1-benzoylpiperidin-2-ylmethyl)-1 -
3-(6-AminenyEgt=-A-yilprdpithkermidlpiperidin-2-yimethyl)-1H-imidazol-4-yl]propionic
acid, 3-(6-Aminopyridin-3-yl)-2-(1-{2-[1-(3-phenylpropionyl)piperidin-3-yllethyl}-1

H-imidazol- 20 4-yl)propionic acid, _ S
3-(E-Anitgprispyrr3-yiU-(E-phemyrsapiaebaispesion-3athuing b-imidazol-
4-ylprébisnidazndr4-yl]- propionic acid,

: 3-(6-Aminopyridin-3-yl)-2-(1-{2-[1-(3-phenylpropionyl)piperidin-4-yl]ethyl)-1
3-(6*Arﬂ:}fﬂﬁé‘a iR }_/ybné}r[ib{gﬁ:{@%%%q%tylg:pen)c/i%-?fyim)é&?y&1H-Imid)a/:;ol-4¥3/)i]~
propiofde(@gkininopyridin-3-yl)-2-{1-[2-(1-phenylacetylpiperidin-3-yl)ethyl]-1H-imid

|-4-yl1}- : i
3-(6- AP A HR-3-y1)-2-(1-{2-1 -(3-phenylpropionyl)piperidin-4-yi]ethyl}-1H-imidazol-4-
yl)propignic acid,
3-(6-Aminopyridin-3-yl)-2-{1-[2-(1-phenylacetylpiperidin-3-yl)ethyl]- 1 H-imidazol-4-yl}-
propionic acid,
3-(6-Aminopyridin-3-y1)-2-{1-[2-(1-phenylacetylpiperidin-4-yl)ethyl]-1H-imidazol-4-yl}-
propionic acid, ’
3-(6-Aminopyridin-3-yl)-2-{1-{1-(4"-m ethylbiphenyl-3-carbonyl)piperidin-4-ylmethyi]-1H-
imidazol-4-yl}propionic acid, _
3~(6-Aminopyridin-3-yl)-2-[1~(1-benzoylpiperidin-4-yimethyt)-1 H-imidazol-4-yllpropionic
acid,
3-(6-Aminopyridin-3-y1)-2-(1-benzhydryl-1H-imidazol-4-yl)propionic acid,
3-(6-Aminopyridin-3-yl}-2-{1-(4-[1,2 41triazol-1 ~yl-benzyl)-1H-imidazol-4-yl]propionic acid,
3-(6-Aminopyridin-3-yl}-2-[1-(4-trifluoromethoxybenzyt)-1 H-imidazol-4-yl]propionic acid,
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propionic acid,
3-(6-Aminopyridin-3-yl)-2-{1-[2-(1-phenylacetylpiperidin-4-yl)ethyl]-1
~ H-imidazol-4-yl}- propionic acid, 3-(b-Aminopyridin-3-yl)-2-{1-[1-(4'-methyl
biphenyl-3-carbonyl)piperidin-4-ylmethyl]-1 H- 30 imidazol-4-yl}propionic
3-(6-AratidpgriBnrAimihapiTidini3didke- 1 H{1 Hoereylbitended-hmetaiiidl- 1 H-

imidaz&#@@@rﬁ%ﬁb‘h‘%ﬂg&ﬂoni_C aqid, 3-(6-Aminopyridin-3-yl)-2-(1-benzhydryl-1
H-imidazol-4-yl)propionic acid,

3-(6-AgineRyRtitopyfibir 3-(AychiprghenzolhtriepbianyBhénginy i irisigasic-4Ay-

pmp;orf@pé@m,c acid, 35 3-(6-Aminopyridin-3-yl)-2-[1-(4-trifluoromethoxybenzyl)-1
H-imidazol-4-yl]propionic acid, 30 o ]

3“(6‘Ar§‘-?89ﬁ(ﬁﬁﬁbﬁ§)fli)d%i{ :Eﬁ)(ﬁ:f&i?i?i’-}lﬁﬁ%yibﬂﬂf}d]“1 H-imidazol-4-yl}propionic acid,

3-(6-AdirhspaalbitBigper-22ybneHudy e hbyinpidazeldy PIoRIpRH RFR acid,

6 A e e e P O A S b,

3-{6-ArBii6pATTdme PR 3-pp B- 2 viSA4 Hivoridpheindxyibhepzytid acid,
3—(6"”5\-?%3%%%% dleﬁ @5@%%%%3@%%%@ }1 éwl)f ’”ﬁ%‘r%?é%% 5 ]514-ylj propionic
3-(6-Argtapysiqe-Arifihadrdy ridid-gignethylcyaieimybix{ beimrigazb!l-4-yllpropionic acid,
L4-yilerepionis, agidings ' IR A s¥Ylh.
. e e R et
propionigigdidazol-4-yl)propionic acid, 10
3-(6-Ardif6pATRPEBYICM 3=y L-dhiddpanghprienglafylicdrbamoyimethyl)-1H-
i id H-'r_nﬁazol—4-. %)I‘%IOHIC acid,
i azgj_»%%y Pﬁ?r%?)” __ﬁ'— -yl)-2-{1-[(benzhydrylmethylcarbamoyl)methyl]-1
3-(6-Arnlriongadiol-3-y)} 2 gle{ibise &erdstBe(@aptranyl ymethyllcarbamoylimethyl)-1H-

- Inopwrdin=3-yl)-2-[l-({[(4-chlorophenyl)phenylmethyl]carbamoyl}methyl)-1
!mldaZ(BHrE]?' %?@%%%—%I%%bionic acid, 15

3-(6-Argienxrilitoppfidiri 3= {3-prapyisgidenehroyiiphdimiasthilyiirapoyidmacid,

3-(6-ARNOPyAdi- SR azel-davlinroaiRnic agh i ~1H-imidazol-4-yl}-
(G-t YN el BIaBIRIE Ay laming)pheny]- H-imidazol4-y1

propionig gtidazol-4-yl}propionic acid,
3-(6-ArBiBphrrineByiding3-iEd 4o (irr)BeAauonviamnariemicbionic acid,
H-imidﬁﬁol-4 joni i

3-(6-Ar§|_|zgpﬁ( HB%%%%%%&?@%ﬁ%hdgﬁlgb@ﬂﬁggaﬁgh%ﬂrﬁidazol—4-yl}propionic

acid, H-imidazol-4-yl}propionic acid,

3—(6Arﬁ‘rﬁ§ﬁ%m&%?%@ﬁg:@l %éi%;%ﬁ?&%%r)lggﬁ%lyﬂ[(’?H.-?r)r%gg%lli—yl}propionic acid,
3-(6-Argirieparititopyicind 3-{3)(2-flifsiisesimbghrdidthbienizpddl-4-yi}propionic acid,
3-(2-ArhirBUHHZZALAN P ORIANA A ryicarbamoyl)methyl]-1 H-imidazol-4-ylpropionic
acid,

3-(2-Aminothiazol-4-y}-2-[1 -({[(4-—chlofophenyi')phenylm ethyllcarbamoylimethyl)-1H-
imidazol-4-ylpropionic acid,
3-(8-Aminopyridin-3-yi)-2-{1-[4-(3-tert-butylureido)phenyl}-1H-imid azol-4-yl}propionic
acid,

3-(6-Aminopyridin-3-yl)-2-{1 —[4~(3-benzyiuréido)pheny!]~1 H-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-Cqp)-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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3-(6-Aminopyridin-3-yl)-2-{l-[3-(3-vinylureido)benzyl]-1
H-imidazol-4-yl}propionic acid, 25
3-(2-AminothiazoI-4-y|)-2-{1-[(benzﬁeryIcarbamoyI)methyI]-1
H-imidazol-4-ylpropionic acid, '

atoms,%d?@&??ﬁ}ﬂﬂﬁé@iyﬂ'%@' Bl shlinrnnenyphe B e RHISAT RPN

_ ethyl)-1 H- imidazol-4-yl]propionic acid,
‘SOF’@“M(dlﬁ?ﬁ%ﬁymb%ﬁé/:;m@m%m@%&Wﬁ@wb)bmwpsﬁtanyt nonanyl or
decanyrl-imidaz'ol-4-yll}propionic 30 acid, .

The ter?q'q_(i@:@gi' (F)l _}%r}gl F%%%ﬁfég@%%ﬁ?gg%%ﬁ%%@&?%%]s-é carbon chain is

straighBdRamTPePMKKhBBaKl-eothpcdenenyl L Aiiaidagaidranionatt diRyiene
The term "(C1-C6)-alkyl" or "(C1-C10)-alkyl" means h§drocarbon radicals

ethylengn 5P IGHEr SERERYE Rt RARLENERFoPHRERAY aiBces e tho-

a[kylen@?ﬁ@%%%&n@ 10 carbon 31 atoms, for example methyl, ethyl,
propyl isoprop%lg butyl, isobutyl, tertiary butyl, pentyl, isopentyl,

The te‘iﬁ@c‘)[&éiﬂ(}n Blexiy 2 adsgimegiAlaIRs eI ERICH B SYEhcRsany |, nonany!
“~(Cg—%ﬁg§Meﬁge%@él' SE56 %‘Pﬁﬁ)@e&% W}%%rﬁsaeigy% §xgaar{l8t?é]ﬁj; %%I ?ilcgrgfprises

on chainis straight-chain or oranc compr

2 to 10ceatimmattoms, fodéxampiepaathyteos thethylend e BEERYIe 261 SPBERBERSh s,

[ t butylene or tertiary butylene, "-CQ- glkylene" is a covalent
forexa A P P ien O EENen Bl e e
substitagnts(@tice dpeliiee hglehatayhib Seecpobsihiihaixis sinaiginciaiberrranged in

the E ok;rgmglﬁgg&gmprises 10 2 to 10 carbon atoms and have, depending
° on the chain length, 1, 2 or 3 double bonds, for example ethenylene,

The terspofensier®- Moprafsenyiedes Ruborairhegidslaspes; the

“ j : I ' sibility, exists in principle

(o G e e B 8 RS T s PR

chain onbemrs:hydracdrduonpragicdldsyoncashda 'éﬁﬁaﬁ@h)-aﬂwﬂ@@h b'c')ﬂm@h tﬁwd ain
igal arbon chain is straight- chain or branche

engtn, N S B R e R At B ST Tengt,

isoprofhyavtene2isptBithiynpends bidyrdanspestyyyiderarpsopesglenhesntynylene or

hexynﬂl%‘ﬁF%rBP}QBﬂ?é}E’dﬁﬂgﬁﬂy%mﬂene’ butynylene, pentynylene or isomers of

pentynylene or -hexynylene or isomers of hexynylene. 20 The term

The tem{el-ayersanay e sdarisrl s terhaascernpumes derived from 3- to &-
momb R (ISBARIRY CIRAORYERSIHERA T URBRITY) USRI SR

cycloheptyl or cyclooctanyl. -

The term “cyclic amine having 3 to 8 ring atoms” means radicals derived from

propylamine, azetidine, pyrrolidine, piperidine, azepanes or azocanes.

The term “~(CH2)p-, —(CHz)q;, -(CH2)~ in which n, g or r is the integer zero 1, 2 or 3"

means radicals such as methylene, ethylene or propylene. In the case where n, g orris
the integer zero, the radical has the meaning of a covalent bond.

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 nitrogén 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 serieé 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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cycloheptyl or cyclooctanyl. The term "cyclic amine having 3 to 8 ring
atoms" means radicals derived from.,propylamine, azetidine, pyrrolidine,
- piperidine, azepanes or azocanes. 25 The term "-(CH2)n-, -(CH2)q-,
-(CH2)r- in which n, q or r is the integer zero 1, 2 or 3" means radicals
to 8 ringuathras Wt&itthyleag,, iathylkﬁﬂ@’ﬂbﬁmpm&ogemaﬂ’aﬂmﬁeevmaﬁ@rmm!erﬂﬁwo

e L e
deriveddirdoh paapyiey e argidnmalyhoidied, Rifeg dineirmyerene sirmgatanss,
azepméneeae%carla%%%e&aﬁé rnmé%emna' Lyclabuiyleyslopgabi an

cyclohexyl. The terms"R4’'and R5 form together with the hitroge atom to

tmidaz%mi#@,om HoverzEpidinag $bingidi 8. isRf it GHRIKATYINR

' |soxa20'#i@ﬂ1BOQ-’i§d§3§zBIIh%ﬁ@téﬁ%@ré’iﬁ%c%ﬁﬁﬁﬂw@?‘ltqmﬁjgﬁﬁgng eradzme

heteroatoms from the series oxygen, sulfur or nitrogen” or "R24
pyrazingoRyfazA R dMER AR TR PR AUdRaeR (ReyolRep itRRY dropyidine,
thiazolilménthd33irte, &Imgc&mmwhlch may, in addition to the nitrogen atom,
. mprise ong to two addi roatoms from the series ox
Rad]cajulf)ljﬁ%r rﬁ)?trrrgé"g%ﬁ/menaenasn?as ica ??ugg gearv r%?%% éa%ﬁdé?ér ofidin-
2-one, pipreokiiing;qripesziénans2oparsas] azocandspraz apheybitikaziden the nitrogen
2-diazepine, 1,3-diazepine, 1,4-diazepine, 5 imidazole,
t
atom I#ﬁ%ﬁm azolidine, isothiazolidine, isothiazoline, isoxazoline,
isoxazolidine, 2-isoxazdline, ketopiperazine, morpholine, [1,4]oxazepane,
piperazine, pyrazm(eﬁhy@zolme pyrazolidine, pyridazine, pyrrolidinone,
pyrroline, tetrpﬂ roplﬂ %;e thiazolidine, thiazoline, thiomorpholine.
The parfigd dRsanélar the formu fieEh guLktY eResaRrivdhereRse where the
branch%ﬂﬂi@ﬁ'@%ﬁatF@)‘:‘fé@"%é@r%ﬁ?@@,taﬁhié@“?’é'?m@a%‘§u&¥%@%ﬂe¥h9l’é:h§”&hy§ene

ocan-2-one and substituted on the nijtrogen  atom in each case by R8.
o prop ﬁ@%&’r‘ﬁ‘&ﬁ&!’ﬁwmaeaﬁ §RPSH 8%“?8%&%?’%3& drepbRizdWHsEase
where tive bbaanihppointsi premsdrcon tien i treordhutedines; adidaimsuch as
methylene, ethylene or propylene which are in each case substituted by
radicals R18 and R % 4n the case 15 where the branch point is present
zero times, the re;y}} adcovalent bond. =('~)p-3 The partial formula
rﬁﬁ%ﬁ%g frdﬁ?&)rmulazxgl Sﬂom h‘e CASE where the branch 0|n |s

ans, inine asew

The parfi F
' present once twice or three ti mes radicals such 4% me ylene, ethyle

“branch @ombmﬁeanhmweremfeabEhceeétrmbsﬂaﬁe@lbwadmlme&&ianel Ri®ylene

or propWeW@ WHARS are in each case substituted by radicals R28 and R29. In the case
where the branch point is present zero times, the result is a covalent bond.

it should be noted in the partial formula ilf that the linkage to the 1H-imidazole takes
place via A3 and .not via AB.

The term “~(Cg-C14)-aryl” means aromatic hydrocarbon radicals having 6 to 14 carbon
atoms in the ring. Examples of -(Cg-C14)-aryl radicals are phenyl, naphthyl, for example

1-naphthyl, 2-naphthyl, anthryl or fluorenyl. Naphthyl radicals and especially phenyl
radicals are preferred ary! radicals.

The term “4- to 15-membered Het ring” or “Het” means ring systems having 4 to 15

‘carbon atoms which are present in one, two, three mutually connected ring systems and

which comprise one, two or three or four identical or different heteroatoms from the
series oxygen, nitrogen or sulfur. Exarﬁpies of these ring systems are the radicals
acridinyl, azepinyl, azetidinyl, aziridinyl, benzimidazalinyl, benzimidazolyl, benzofuranyl,
benzothiofuranyl, benzothiophenyl, benzoxazolyl, benzthiazoiyi, benztriazolyl,
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where the branch point is present zero times, the result is a covalent
bond. 20 It should be noted in the pagtial formula Il that the linkage to the
1 H-imidazole takes place via A3 and not via A5. The term

beﬂzbéi? 6-C14)-aryl" means aromatic hydrocarbon radicals having 6 to 14

86?1'3’5116?%’ﬁ?’fﬁéqjh‘lgb@?awmé%zﬁbﬂ(%ﬁbﬁ?@%r%m@éﬁ@mlpherh)yﬂmy
quma‘”@ﬂhﬂﬂydﬂﬂbmnlmeq&rﬁﬁ@ﬂ?l‘)’b}n@%ﬁmwl amherkenilugreny nPgil chromanyl,

icals and. especr ly phenyl 25 ra |cals are preferred a
B R 0 & SLReEH DT H X 71 P GE el AT 2.3-5-
tetraisgd;:teﬁmsahyﬁvlmgwr@zl"énqar@@mowp@@wﬁh 2 @mﬁ%‘@%?ﬂ&ﬁ‘/yp furanyl,
ree.mutua connec ich comprise one, two or
e ey N o7 T WA o e e Ear Y.
indolylit@gérdolysutfapeExaimpled, o@@bamm@sysmﬁﬂam@srheoradm@ 3 ndoiyi
zsoqﬁ%tm Vb@%‘%ﬁ%‘%zg&ﬁt@#o}ﬂr %Z'{) %tﬁrso rzré'(zj zain !%%ggnz. Idgégazoly{

benzofuranyl, ben ofurany op eny

SOXBE@H%th?o@PWﬁEWéz@m?G@ m@nmfrﬁzmlylnbbmwo'mqumoimyl
oxadReBEjsothiazebd seathazalyl 44%&3%0%@ %a&gkiy}ﬁrgp'n%@ Il diazolyl,

oxazcgwnomy -quinolizinyl, quinoxalinyl, quinuclidiny

MRz nBHA Qi ﬁyar@embrmrm@ﬁﬁwrmnanthrotmy

phendiheyizothiophenyhdibydrefiuania B-blxtetiaby f
neienze gﬂl 6H-1,5, f lcﬁi?{hJ:al@zln,yl furawﬁ%g%ﬂ%{ﬁz%?}i%ﬁyﬁww

|
S AN SR —
pyridamiiolyl pSiiadalyd) yfscpigerrimfun!amylyh,spchﬁommndlyS@jﬂ@@@ﬂiﬁbhenyl pyridiny,

il e NS el M T

| feffafwéreﬁ@ﬁﬁgﬂoHésﬁhtﬁtyﬁamccwahwroﬁsmwmmyndmwaﬁamlﬁ5 thiada7lnyl

,_,3%@8@!9%@@!34@}@%%tﬂa%éﬁ‘ﬁi'arzjﬁ’ @ltr&a%iéﬂfgd@éoﬂ hﬂag’i’?ﬁzg af?qiﬂﬂo Mr’enyi

10 oxazolldlnyl oxazolyl, oxothiolanyl, pyrimidinyl, phenan

thiazojik HalAH omwom%rﬁiﬁ!eﬁﬁﬁﬁ%ﬁﬁrdhlWﬁ%@f@&mhﬁnwomwphdmy?

thiopphenoxazinyl, plialazim, mp@@%!@&lorﬁ'ﬁewwbﬁf?{ d'?ﬂ%’,h%%} rand
xanthpe% nyl, pyrazinyi, pyroazolidinyl, pyrazounyi pyrazolyl, ' pyridaziny
;X ooxazolyl, pyridoimidazolyl, pyridothiazolyl, pyridothiophenyl,

Prefqm;emmﬂ rimysielys, tyrienitiay beyrrofistioy, nyérmrﬁyh&dmyﬁék%%w}ﬂ

r0|so nolln l, tetrahydroquinolinyl,

benz@{rﬁ%&g{,g%%ﬁ% nH ?%_1 h‘é i%’ Qqénﬁﬁgé?wmﬁumohny% guinoxalinyt,
chromazndrmrama:zyﬂyﬂummﬁ Emlnradrazdlwaﬂx)@éhm[adnamj&l rrﬁﬁi@ﬁbﬂ}@nﬁﬁboiyl

daziaze . 7oy Xaz noimidazolyl,
n i }gmorﬁﬁﬂﬁl 3 b(?;)Pﬁeny ?ieiérny % 3 ?%lgzoﬁ)lﬁl ?ﬁeﬁ‘ L azoly
phthaiazssyina%r}rna;wm@rm&@lmw@@mrm Prefeoied ke wnﬁsr&r@pyrac inyl,
pyriddRerREiGRls benspfuwany 5@%@%‘&?@%&9&”&%%@%  pyrimidinyl, pyrrolyl,
such as 2-pyrrolyl and 3-pyrrolyl; purinyl, thiazoly!, tetrazolyl or thienyl; such as 2-thienyl
and 3-thienyl. |

The term “halogen” means fluorine, chloring, bromine or jodine

The term "=0" means an oxo radical or a carbonyl (-C(O}-} or nitreso radical (-N=0).

The compounds as disclosed hersin can be prepared by well-known processes or by
processes described herein.

Functional groups on the intermediates used, for example amino or carboxy! groups, can
in this connection be masked by suitable protective groups. Examples of suitable
protective groups for amino functions are the t-butoxycarbonyi, the benzyloxycarbonyl or

the phthaloly! group, and the trityl or tosyl protective group. Examples of suitable
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benzothiazolyl, benzothiophenyl, 1,3-benzodioxolyl, quinazoiinyl,
quinolinyl, quinoxalinyl, chromanyl, ®nolinyl, furanyl, such as 2-furanyl
and 3-furanyl; imidazolyl, indolyl, indazolyl, isoquinolinyl, isochromanyl,

isoindolyl, isothiazolyi, isoxazolyl, oxazolyl, phthalazinyl, pteridinyl,
POt AP et Ty USR5 06 Az BIY, By r gt 2 rotective
grouppyeadapyimidioykyridyksuea@s2reyAelduPrARH AN wn or describad

._pyrimidinyl, pyrrolyl, .suc -pycrolyl and 3-pyrrolyl; purinyl, thiazolyl,
el TS a1 B e A SRS SRR, alager (195°),
2nd Ethedfis fuioidnesiehtarjne, Hisoimisel oP iodingteFihetarmpyFD(MeANSTMERXD. The

radi r rbonyl (-C(O)-). or nitroso radical (-N=0). 30 The =
e N T R bk BT ool hbatsprotecve oroups.
Comppripcissstibony peocdssbsatesuitiertitiertis. wayciianal grodpserihgional .

- ' ' _far ' oxy! groups, can in this
ST e B eked By LOTABIE Bratotied oe i R, STy g
themssiy psBativa epogaior 2afTsoMIPISH SRS R tle, thsutoryesirah milatioe

- approbeseRIcahamatidha iR ouR SRAINSIYLAL Iasv proleclive,
the Carboxyl fanct

1

roup. Examples of suitable 34 protective groups for nction

T .
- active Lompaaids By disgRiEk{)PEers. Protective groups can be introduced and

removed by techniques which are well known or described herein (see

, Protective Groups in Organic Synthesis
o S SRS e RS B R B e
and/o( 29g4)edlkstemme)c TivenSoletite poatpotiveigrote my}gﬂ@m éiﬂf@hdéﬁ% ;:%%éysioiolgically
| rs rotective groups. Compounds of formula
tolera%%%ﬁg arge%rﬁﬁg(@g‘ Elir?) ?kﬁ@%v%&n%gﬁ%\{i’n%w %chc%pflﬁ?f%ional groups of
a) prefrisipgdicalcrmerecapbliop s witaydikevisertie stasked Imalys@ltieughy have
in eachathamseiwes barmacalagicallyactive where appropriate, be
converted, where appropriate after administration in mammals, by
metabolism to the pharmacologically 10 active compounds as disclosed
Scherhgrein, in one embodiment, there is disclosed a process for preparing the
compound of the formula | and/or a stereoisomeric form of the compound
of the formula | and/or a physiologically tolerated salt of the compound of

I%_E, which comprises 15 a) prepanig the compound af the pg
formufa | gs shown in scheme 1, wilere/X and Y have Piu a tﬁ? ’
me&ninfgs indicat ve: Sch NH N~p&2 pG™ 0 N~

G .o_.._\ = 5
D ) o .
pa/ (VI pa/ (v pe/ (X

l (€}

. l . O
O 1 2
0 PG 7 N
PG, N B e / NH (D) L) _
O :;[ S ‘N—;‘J P N
N ) o X
N X

(X1 X °

C O ‘
G;'P\O a N/Y (G} "o 4 N/Y
' Nf”J N";[
. X

(ia) {Ib}
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I N~PGZ N~ (A)-1(g) NJ PG/ (VIl) PG/ (VIII) PG/ (IX) (C) 00PGZ
PG~ of H (E) HO ~ H (p) PG \ XN._-' X X (XIl) (XI) PGi (X) (F) G .,P
/I"N'Y (G) jHO NN X X 20 Pal (Ib?%S The compounds according to (VII)
can be obtained by conventional methods, for example from

The cmmdm@mﬂmgaw(qur@&hf?éidatgbgé@agy%td%ﬁlﬁwgalﬁ@mﬁ@ Ft_BP
.of thionyl chloride, where | js a suitable carboxyl protective
e e G0 3 P 103 RYEELE b RO 0 1 the
presermeobisesyhchlstee(AhefdeGS pracassilbesssmtingroaropasigesupy1)
: j f. in the presence of a base in an iper
e T T R
Proceshe formula OPG' N 0 (XIII) 1o to give the compounds (IX), where PG 1'is

The re3uHitg RIS RNy | TRTEF VR SLRUPREEC RN o?ftﬁ%egpgégggw.ﬂ?e(&gé%nce of

step (C) of the process in the presence of a strong base in an iner
a basejoqerngt ephaAt fed pefaleess-9bstrren 58E wigne SR witsaotanepound
of the formula X-LG (XIV) results in the compounds (X), where functional
gro éar,esent in X may be masked by 15 suitable protective groups gnd
LG/IS a duitable activating group such as, for example, chlorine, bromine,
ﬁne, mesylate, tosylate or triflate.

O
to give the compounds (IX), where PG1' is a suitable carboxyl protective group. Reaction
of the compounds (IX) in step (C) of the process in the presence of a strong base in an
inert solvent at temperatures between ~80°C and + 50°C with compounds of the formula

results in the compounds (X), where functional groups present in X may be masked by
suitable protective groups and LG is a suitable activating group such as, for example,
chlorine, bromine, iodine, mesylate, tosylate or triflate.

In step (D} of the process, the compounds (X) are converted into the compounds (X1} by
removing the protective groups PG1, PG1’ and PG2 and, where approprfate, the
protective group present in X by standard processes and, where appropriate, freating
under agueous-acidic conditions at temperatures between room temperature and 100°C.
The compounds (XiI) can be obtained from the compounds (Xl}in a step (E) by
introducing a suitable carboxyl protective group PG1" under standard conditions.

The compounds according to (la) can be obtained in a step (F) by reacting the
compounds (X} in the presence of a base at temperatures between —90°C and +80°C
in an inert solvent with Compounds of the formula

Y7LG (xv),

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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In step (D) of the process, the compounds (X) are converted into the
compounds (XI) by removing the p %ective groups PG1, PG1' and PG2
and, where appropriate, the protective group present in X by standard
processes and, where appropriate, treating 20 under aqueous-acidic

The cotopslifiols iat '@nW@M@ﬁd@ﬁ@ﬁ@@ﬁf@@l@ﬂ?%ﬁigf@\@)‘?grﬂ@@&htdyﬂﬁil) in the
ds (XIJ be obt from the com in a ste
presere AN ) AR Ea TG SO i S e St
SiX-m emmmm)ﬁscl ﬂﬁnemtmanomaﬂts aonmdmt@ or @a)-cantie ot diediontistepdinktic
sence of a hase at

compoBHdE NG oS R R 8 s Efip iy standard
procesggisodirild Qﬂﬁh@fﬁﬁﬁfiﬂwmIIGC(\X&X)ammlﬁlyGhsl“a@@wablmaba\mmnce of
a ;ranﬁf@r‘a‘ﬂw%‘t@'b%%k%ﬂﬁ tﬁé%@@e#ﬁgfﬂech@ﬁ&%%et% 5 Bﬁmﬂé’éedlﬂggrate

Y has the meanings indicated above. The compounds (la) can be

and acyiaigmhey siterRIVRINISPFEat iR IRRPSSRD BREREINY agpobtained in

step (QY mﬁwm@@m@mﬂwmms 'oh e fHenlaphrofii4eY thdhvichive
he eanin icated ahove. 36 The compounds (la) can be
group %‘E?t%‘?ﬂé 3?; éj 8%%6'9% compounds (XI 1) in the presence of

The compasedst (fmﬁhE(Pﬁwe@wetmb(x%@@ramﬂm&%sdatwumrétﬁ@lmmthom the
iteratuPM SR BB B) ARG COMAAOLSRL sk Tiembered

fluoronitro-aromatic " tompounds e nitro group 15 suurggequently
reduced to the amino group by standard 5 processes, e.g. at room

The re%ﬂ%ﬁﬁ%%@‘ﬂ@& Ao UL BYHHRARN WLtheRr 65 ease-RE ?r?ssure They

transition metal catagyst or in inert solvents In the presence of tin(l

are gepgfgliveadisvpsieNdRt3BIRSREHS RIBFHUHRI processs. The compounds
Solvengssaraisg for(Hapaemb@neddnryierite bRycemaying deoriaiesiitvents.

Gl d, wh te, th { tin X
These Ji g R B BT St 8 LSRR e o AR Doy A TR
hydrocarbmnmmaldyduaéabrm I{Imarfeommwdlmmylma}mﬁ&mhﬁrmﬁ@ared
compofl %&faﬁsaessﬁng%h e lisiateTreacln e be Caf%edg;’“t

ratmos eric evate or re pressure. ANl
dimetham@am@m ﬁHFéfi a@f@QQﬁ%ﬁucﬁrMmemmmwwhabwmsﬂepssuch as

aceton@lb (& é‘cﬂgr(@i%m@&f&?%ﬁ\aﬁé{?ﬁ&% Btﬁoﬁ%\’m@;zk‘é@@feerﬁe‘é&'&% to

for examﬁlgnethers such as dioxan or 1,2-dimethoxyetha

use MiKWES QB SN RIFBEpERMkane, benzene, toluene or xylene,

Bases @ﬂf@ﬁ@ﬂﬂﬁ@eﬁ@@o(ﬁ)%@m% {HE PN S CHO AR IMRPRHER BSd
organic Eaggg L['%rerggrggg?erably include alkali metal and alkaline earth metal carbonates
such as sodium, potassium or calcium carbonate, alkali metal hydrides such as sodium
hydride, amides such as lithium bis(trimethylsilyl)amide or lithium diisopropylamide,
organic amines such as pyridine, 4-N,N-dimethylaminopyridine, triethylamine,
ethyldiisopropylamine, N-methylmorpholine, N-methylpiperidine, 1,5-
diazabicyclo(4.3.0)non-5-ene (DBN}) or 1,8-diazabicyclo(5.4.0)undec-7-ene (DBU), or
organometallic compounds such as butyllithium or phenyllithium. Sodium hydride, lithium
bis(trimethylsilyl)amide and triethylamine are particularly preferred.

Mitsonobu conditions generally mean the use of inert solvents in the presence of an
azodicarboxy[ate, where appropriate in the presence of an additional reagent, preferably
in a temperature range frohw 0°C to room temperature under atmospheric pressure.
Exampies of inert solvents are halohydrocarbons such as methylene chioride, 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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dimethylacetamide, alkyl sulfoxides such as dimethyl sulfoxide, aliphatic
nitriles such as 20 acetonitrile, or other solvents such as N-m
ethylpyrrolidinone. It is likewise possible to use mixtures of the solvents
mentioned. Bases suitable for steps (B), (C) and (F) of the process are the
dimethwszﬁﬁgémﬁﬁk?@tﬁym&l 'b@ms;aﬁm@f@mf@mmmwﬁ;@!Kgiism%ﬁ‘lde,
. nd. alkaline earth metal carbonates such as sodium, potassium or
aloha e B A B Rk e BT Ry 8 1 Wb LRSS Faeolvents
such aarhligestbyighyragitiihinme. Bidé fikestied sibdyshide aséthiixudiisoptiopylaimide
menﬁoc[x]r&ﬂnic amines such as pyridine, 4-N,N-dimethylaminopyridine, '
triethylamine, ethyldiisopropylamine, N-methylmorpholine,
Exammesnelibphiabadditienal Bagiantsdiey te(Missonwn: SeentqDaN) or -
i | ey, I i [ ' ounds
sl i s R e T
diphenylehasrbiRGIsilyl)amide and triethylamine are particularly preferred.

Exampiissengind ?@Iﬁ@dﬁ@lﬁ@eﬂ@ @i?&{ﬁ?ﬁéﬁbm@a%@@f ei_&.et,rttj i%ﬁ’ﬁfﬁﬂ@i@&f&%rbc}gxyl ate,
.. resence.of an icarpoxylate, where appropriate in the presence of an
d”SODrgaﬁﬁt%ﬁgfCr%%&é‘ﬁé%@féi%iﬁ&%ﬁ“é{it@?ﬁﬂl&aﬁgﬁéﬁlﬁﬁge from OC to room
temperature under atmospheric pressure. Examples of inert solvents are

A comgg@xgﬁggﬁgg@fﬁlggcetﬁ&%tgx'sasw%hégfé%%’eet%e{ SOl ?@gg%%g%r of

. thane, hydrocarbons SUCh as By
the forpyénb Wiebepomasio vbnajoiisdiientpehsinicbierizenantarexariides, by salt

formatRHCRiBS eharfipetiyaHaamide & AmGHMASEIARYIG, Qlkv & E?@ﬂggrghases

such as dimethyl| sulfoxide, aliphatic nitriles Such as acetonitrile, es

or deri¢ai#PHREHNIHERTBRES B IRPIECENRARSNSECHIER REmRIA BFIRsI dRepREation

of the HastérenriserpossinedarisesWuasdithesavedistHaeRaNgGiBary groups
fract Exam Ites of usual addg:onal rza ents for the Mitsonobu reaction are
rac noxi;l% seﬁw ggg

pwgs%lﬁﬁﬁan&i’ﬂ) %‘ﬂﬁﬁ Fi?ﬁﬁ’)B (5§phine or (4-dim ethyl
the comprnogiud i foiphdnyiplepspbihes Exampile sof eredicaithexdalen i free

form of FMbaZAd CBRIALE. dimely Edlcabonals, CISaB, e

azodicarboxylate or rboxylate.

physiokegieelid 1obeesiateerds Sroresm®cheme 1, or a suitable precursor of the
formula I, which occurs owing to its chemical structure in enantiomeric
forms, by salt formation with enantiopure acids or bases, chromatography

In stepdy) ehife BraRERBNGrRAIBRORE filbe et adily EHiRgwirassopitere of
diastere@MBALIBHERIADARATUNR3GIGS SeNMaINHS SbtheHinstRIeaMSiinesis,

separa?eb Eﬂ'l 8 ‘%hlg ;grtljirsevg%/r’e%ins%%lgpsi réa?ttfi}%rr] t%]; E:T]?O?Rg%g%géirl}i? %/ngzgr? lgJII;)J%omally chiral
support material or, if the racemic compound of the formula | is able to form salts, by
fractional crystallization of the diastereomeric salts formed with an optically active base
or acid as aid. Chiral stationary phases suitable for thin-layer or column chromatography'
to separate enantiomers are, for example, modified sifica gel supports (so-called Pirkle
phasés) and high molecular weight carbohydrates such as triacetylcellulose. It is also
possible to use for analytical purposes gas chromatographic methods on chiral
stationarylphases after appropriate derivatization known to the skilled worker. To
separate enantiomers of the racemic carboxylic acids, diastereomeric salts differing in
so]ubili‘zy are formed using an optically active, usually commercially available, base such
as (-)-nicatine, (+)- and (-}-phenylethylamine, quinine bases, L-lysine or |- and D-
arginine, the less soiub_le 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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fractionates into the pure enantiomeé%(process b), or the compound of the
formula | prepared as shown in scheme 1 either isolates in free form or, in
the case where acidic or basic groups are present, converts into

convephysiclagicaly-toterated salts-(proaess:c) c20 mrstepat) afithe-precass: thean

o SRR SRS S 500 2 5 Do
taﬁarm@am@dén@d_ﬂmm mﬁm@i@dme@ @}thmrﬂei@hamﬁét&gr&ﬂwyma an

enan A R e 5F e T TRy e 2o e
convﬁi&#teﬂ%mmalﬁe{?wmww&imamb@ieaﬂMamhké@d;ﬁepmﬁ%ieﬁ&aiﬁiopure
am;ngg&ﬁ%ﬁﬂ%%‘ea%ﬁ@@ﬁ%cﬁ?{é a?eFQro'whgﬂ%%ﬁ o 8@{@%&@%&@%&%%5

to separate enantiomers aré€, for example, modified silica gel supports
acids(serdadiedPikied pridses)and ghiantiecnaninsigit sarbshyeaisadsislich amides
or withSliageiyiceliyess.tsBlsq ipossilestouse foranalylical PHPRSES 9aShding

~chromatographic methods on chiral 30 stationary phases after appropriate
chiral Ryiati Zetfo A IERHWIPTI IR AERME A WO RERI RO s Eparate IBHARGH I @fanEopure
form FREEMIG GRrberedis Reidsodiasiesanmelicsalisdifferipe ino SOMBERYBIR of the
. formed using an opticallg activebusuall ommercially available, base

dizstglRInES Y hi iRE )P ESE L) BIERT éﬁﬁgf’t‘é{ﬂﬂﬁ’é, [TEREasy on suitable
stafidrdygipe=eet sand-Bn angininegiribeless Sotidde-coshporient is/isolafied as:thods.

solid, the more soluble diastereomer 35 is deposited from the mother

liquor, and the pure enantiomers are obtained from the diastereomeric
A furtsaltscsbivitedith somsvalihk iopussiblesiniscosarieirayisipansioe to 38

diaSté? YREADG 9%&%98?“8%%%5é?jr%‘%’té)rrimglﬁw5@9@@%’;%&%@?%9@&%ework

uch as an ‘amino group with optica |y activé acids suc . o
struciesathshbrd0oswfd Aiv/aeie, TR &Pl 12 tartari coarith DY antEL tactioridiac

proc@d b andi)mandeicpsiddniadhe pe enantiomessihiale oraviously been
compounds containing alcohol or amine functions can also be 5 convertet

PreDRfRA BPPRYBMAUH: HeRl AleaisreREREAPpROPRALE PROETBRESEgOWN from the

iiteraﬁﬂ@ﬂﬁ%%@a@ﬁilm Acigs gl therep e SRR SSIRES RIaPINRSEE ars
convers lZ chiE%cherX%E acids, can bg convgrted w:inth . : .

D O YRS SR B SR s ThiEhe ARiaeaion gignaniomers

(or denantiopuses higdraxizcarhoxylitaxids usheas [heticvatiaditatienot at the stage

of thg%rée?g%%c .g\halg%lp‘?%tgé 'o;a_ho f‘h@r%ﬂ%{e fatrlgl Garllrspmaonat%gv%g? Iggra]-:i%gwieved by
residue introduced in‘enantiopure to form €an then be utilized for ™

procsepaatingvtherismretdgiecarrying out a separation of the diastereomers

which are now present by crystallization or chromatography on suitable
in a siationpsy Rhasesrand thendeliminating théonohedednghinal enoiptyhy of the formula

ia asS Hg‘ﬁs%% rar}%\peq%sﬁich comprises
a) & compound of {he formuiz Vi
O
PG;‘""'O K “J

where PG isa carboxyl protective group, being converied into a compound of the formula ta as claimed inclaim 1,

b) & compound of the formula la which has been prepared by process :
a) or a suliable precursor of the formutia la which ocours owing 1o iis chemical structure in enantiomeric forms
being fraclionated by salt formation with enantiopure acids or bases, chromatography on chiral stafionary phases

or dervatization using chiral 2nanfiopure sompounss such as aming zcids, separation of the diasterecmers

bixtained in this way, and eiimination of the chiral awciliary groups into the pure enantiomers, or

£} the compound of the formuia 2 prepered by processes a) or b) being sither isolated in free form or, in the
case where acidic or basic grouns are present, converied info physiciogisally toleraied salts.
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A further possibility with some of the compounds disclosed herein is to
employ 15 diastereomerically or enantiomerically pure starting materials to
prepare the framework structures. It is thus possible where appropriate
also to employ other or simplified processes for purifying the final
products. These starting materials havi@previously been prepared
enantiomerically or diastereomerically pure by processes known from the
literature, This may mean in particular that either enantioselective
processes are 20 employed in the synthesis of the basic structures, or

-else a separation of enantiomers (or diastereomers) is carried out at an

» i

ACIdi e ARG e 85 eSS RRE MOPREtRdSTAYE dreetmi frederctsoiheir

salts sitplifieation 0P theseseipatations eamptkewisabe ACHEKEALRY o example alkal
a .

ing.in two or more stages, In g second aspect, there is provide
metal g{rggggg ’%gregrréhpg}?r%l the &dth pé@ﬁ& @Pfﬁgeﬁog?ﬁﬂfﬁbfg Ridgenindipiasove,
hemisyhidhcahprisebla)rhcomptendot thelfoohataindiRE S wiarg RG:LisH
~ r i «el nverted into a compound of the formula
carbo&HPRYLP 9%%'%@#%@? DENG sazﬁs AS, eptr&prﬁ[ﬁé? CiThRITIRGS SR the

la as claimedin a compound 0

formupid gled bipproseits H)drdinguitetis irrecizsoranbtierfermy letda Whighhe

cQEGHIES QWing 10 1 ical struc ' ntiomenc forms _bein -
proe fractionated bi%gﬁlﬁgrsrg?a%%hﬁjvgﬁhégﬁ%%@%rée%ﬁ;eljé rg‘?%}gief rm gtabie alkali
metal AHGHRERAEPHY A Ehirahsraiapaiypriakes ubs tiotivdatzatiomiusingitbivath basic
reagefRAELISH H%‘?@Fﬁﬁﬁé@g&ﬁ%%@t%é‘,rﬂiEgr%iﬂjﬁaegfagl%@wt?ﬁtgg the

diastereomers obtained in this way, and elimination of the chira %ﬁ&nﬂ%{}'&? or
Organ: JARSINtE" tARIRE ShAsivers By isenspoemelastithe, fdietalacismine or
triethaelpaied bycprecassesayige %Q@W%&iﬁ@]%%ﬁk%ﬁ%f%@iﬁ@roiﬂf%ﬁ%e or

.casg where acidic or % ic groups are present, convened int B

ﬁi%g%%%?gﬁa? ﬁ%s?”ééa | PR RS IBRERSIS pidiatas ppasdle to

compound of the formula | may be in the form of their salts or in free form.
Pharmacologically acceptable salts are preferred, for example alkali
metal or alkaline earth metal salts or hydrochlorides, hydrobromides,
sulfates, hemisulfates, all possible phosphates, and salts of amino acids,
natural bases or carboxylic acids. Physiologically tolerated salts are
prepared from compounds of the 30 formula | able to form salts, including
their stereocisomeric forms, in step c) of the process in a manner known
per se. The compounds of the formula | form stable alkali metal, alkaline
earth metal or, where appropriate, substituted ammonium salts with basic
reagents such as hydroxides, carbonates, bicarbonates, alcoholates and
ammonia or organic bases, for example trimethyl- or triethylamine,
ethanolamine, diethanolamine or 35 triethanolamine, trometamol or else
basic amino acids, for example lysine, ornithine or
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arginine. If the compounds of the formula | have basic groups, it is also
possible to 39 prepare stable acid aglgition salts with strong acids.
Suitable for this purpose are both inorganic and organic acids such as
hydrochloric, hydrobromic, sulfuric, hemisulfuric, phosphoric,

Pfep8ﬁ%@fﬁé#?e@ﬁ#oﬁ@@l%%@'ﬁ%&iﬂ%ﬁf@@t@@éﬁe@@ﬁ@bié far this purpose are both
;norgahr@w@@m@%df@@@&yﬁ@h%b&@mﬂg9§UH9H*6b%ﬂHef%m€Jh¥'%féR§lﬁﬂ?r

5h droxyethanesulfonlc acetic, oxalic, tartaric, succinic, glycerol

phOSpBHBEpmﬁ RN G WP RS iR FuPriRiee Reaidierdiutionic,

bromcyleseaniaipaljiscriHsifiiandasetirasid; inpeenaodimentthere is
hvd dlsg_‘osed edicaments c ﬁra%terlzed by an. effeclpve content of at least .
yaro Coffiie oMl I ARETSr ST Y SI8GREaIR RiaRaiy satermalc,
adipicthiitfio, Gampdunchabtbedtarmnita bantd/osro, gpiienallyustereaiseneric form
of the compound of the formula I, together with a pharmaceutically
suitable and physiologically tolerated carrier, additive and/or further active
In one pyRodiataRt & E@%i&?ﬁ@ﬁ&?dlW%W%Bébﬁrﬁ?@@z@m}o&mawe content of at
ieast JRELISABENLARYInA 39, AllRC v captentalal leashang, comapund ofdhe
formula la as defined above together with'a pharntaceutically suitable “andf
comp@yEieidhrimyitelelaiad eaaieppiaamie WWW!@&W@ ingtfedimmmpound of
the foﬁﬂﬁ'ﬁ@@t@ kerBytreaspref shephaln @%\%%MW&S%&F&EW tol erated

ompounds as disclosed herein are 15 suitable for the prophylaxis and
carr ’eEh%‘?QH%fB&MEB#HB% fHivR Bgrestardamube mRIBRISN of TAFIa. Thus,
TAFla inhibitors are suitable both for a prophylactic and for a therapeutic

In & th%%é@éﬁ%mﬁé}% iSheyaeasyitalie hathioranadieseaoenhand SPLdie st one.
CompoHap?] ﬁﬁm therapy. TAFla inhibitors can be employed in patients sufferin

BRIFRBHIS 610 ATBTGPBP s PR R AR RI oDl and
physioxgbalis g rhjgbceodgy tahilive emBfiltotic stiargegrebiwese ancledeipients.
myocardial infarction, angina pectoris and all 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
foIIOW|r+ﬁ1ﬂrevascular|zat|on angioplasty and 25 similar procedures such as

By reagemef %%@WBWQQQ@perMDSm%EJﬂ$%@M@s@é’ﬁerem are
tabasietitianali s omaloyad if s learing o contactof ihe blood
prdrne 2l 8‘?%‘?#&? L%% d|aIyS|s S0t eﬁltgegﬁ;jj by inhibition

o T AF\_L\flth ;%)rel urfaces such as, or examp

HGMW&%&%@@@Wﬁﬁq@imfﬁbﬁdﬁsﬁ@a%b@emp&o&ﬁ@ ®erapeutic
use mrédm}mm§ Hisk afém@mbﬁ%ﬁft@fr SHIEICRLPHRCEIWRS RUGH a8 iléﬂg marpnd

theradg)pﬁﬂ'}g o%%rgltggpssca?v[? %@ empioyed in patients suffering from impairmanis of
wellbeing or diseases associated with hrom boses, embolisms, hypercoaguiability or
fibrotic changes. ‘

These include myocardial infarction, angina pecforis and all other types of acute
coronary syndrome, stroke, peripheral vascular disorders, deep vein thrombosis
pulmonary embolism, embalic or thrombotic events caused by cardiac arrhythm%,as,
cardiovascular events such as restenosis following revascularization, angioplasty and
similar procedures such as stent implantations and bypass operations. TAr«la inhibitors
can additionally be empioyed in all procedures leading to contact of the blood with
foreign surfaces such as, for example, for dialysis patients and patients with indwelling
catheters, TAFIa inhibitors can be empioyed fo reduce the risk of thrombosis affer
surgical proceduras such as knee and hip joint operabons.
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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’8#d its sequelae. 35 Impairments of
the hemostatic system (e.g. fibrin deposits) have been implicated in 40
mechanisms leading to tumor growth and tumor metastasis; TAFla
inhibitors are suitable for slowing down or preventing such processes.
Further indications for the use of TAFIa inhibitors are fibrotic changes of

thel such ) as ¢ bstructive disease, uIt respi
A2 O D (AR DSF 47 07t B PLcH A0 n O BRI g vascuiar
coagu eymopemﬁmadeFaaxmmbﬂewlareaadmtswrﬁolﬁa‘tm mmma\mﬂ@mlmafzop
r treatment. of SCAr for tlo he medic ments ere n
A R R 1) oA PSSP 20 B e Paiehts
with ath@r@migmuamwtt@ﬁ@m@ttﬁu@ewgmhamdmmmmarﬁ)etatsmméiae
istr. [ [ S
e Sa e IR Bty
to be coated with TAFla inhibitors. 15 In one embodiment, there is
disclosed a process for producing a medicament., which comprises
making a suitable dosage form from at least one compound of the formula
| with a pharmaceutically suitable and physiologically tolerated carrier
and, where appropriate, further suitable active ingredients, additives or
excipients. In a fourth aspect, there is provided the use of the compound
of the formula la as defined above for producing a medicament for the
prophylaxis and therapy of all disorders associated with thromboses,
embolisms, hypercoagulability or fibrotic changes. 20 Suitable solid or
pharmaceutical formulations are, for example, granules, powder, coated
tablets, tablets, (micro)capsules, suppositories, syrups, solutions,
suspensions, emulsions, drops or injectable solutions, and products with
protrated release of active ingredient, in the production of which normally
physiologically suitable aids such as carriers, disintegrants, binders,
coating agents, swelling agents, glidants or lubricants, 25 flavorings,
sweeteners and solubilizers are used. Excipients which are frequently
used and which may be mentioned are magnesium carbonate, titanium
dioxide, lactose, mannitol and other sugars, talc, milk protein, gelatin,
starch, cellulose and its derivatives, animal and vegetable oils such as
fish liver oil, sunflower, peanut or sesame oil,
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polyethylene glycol and solvents such as, for example, sterile water and
monohydric or 3o polyhydric alcohol&%uch as glycerol. 40a The
pharmaceutical products are preferably produced and administered in
meckiRnaae WHtndNDeeSAChMAN SAMNIISES ARarliNe ngTeeient QRRIUCHIAT, ian e
dose of the compound of the invention of the formula 1. In the case of
ior sloYiAHBRYGS LR STERGRUEbRRCIEFStles, 35 coated tablets or
suspensions, this dose can be up to about 1000 mg, but preferably 41
abaout 50 to 300 mg and, i case of injection_solutions in ampoule
U K PG oLk ST BB BBiR 100 BT Tl eapa such
as clttesesdbdinateefonieteain entutfras @it patient weighiegabuRONGnd of

ne oINS SO sVt e ompond ol omule) Jom ol

the prensetion, mdomescitcwmistdsces fohighéomor lower daily doses may also
be appropriate. The daily dose can be administered either by a single
administration in the form of a single dosage unit or else a plurality of

The giadiferiosage RS SIbYERlNtTR RRIRHMElEFGR NN -cB TSR g rectal or
ranRANEHIAIMANRS o4 OrifFladbhibiary cap be adminisiered bath.as, o -

. ._monotherapy and in combination or together with all antithrombotics ‘
IntrayEREESAQIaRItE A ateIBgYRsy RiBrRIRRBHolSE RAvBIMBdRtisients and other
surfdpdasminegeractivetessatewaryHiRe) ivther selstanceshavingith TAFIa
inhi rofibrinolytic activity, anti hypertensives, regulators of blood glucose,
nn ﬁfﬂf]s—'lowering 15 agents and antiarrhythmics. Examples Final products
are normally determined by mass spectroscopic methods (FAB-, ESI-MS)
in oA EGRIME: e DR peak 0L MO AN PeRks, RIS, DOIeRIed D 040 BB prises
TE'O emperatures are statec?lnd)egrees elsius, ﬁgf’means room
makienptatahe @dsaupi@adyonbalédations usedranditiidheipiained orith a
pharFRERARRAN 0 eHAL SoRvlians. Lloes stated elbanniag BRLE M3onrate
ollo [ od A: column:

analyses were carried under the wing -conditions: Met

furthefpditpnerdios Raredipmns. ratdtivg snatepraiZigns; mobile phase: 25 -

CH3CN + 0.05% trifluoroacetic acid (TFA): H20 + 0.05% TFA, gradient:

:95 (0 min).to X . ' lQuLrate: i tLge; "
Ina %fé*?r‘\oé“ ?%%mﬁ%%ﬁc? r@p@%&rg %D%gajg(ﬂ%@ngﬁwggﬁr@o rfngarl?g?iiaal § .as
definéprabmabiler ;Maéec'@ﬁi%madm@@%rﬁif@br@@c@ﬁ@ﬁbﬂﬁmﬂﬁgﬁ@fapy of all

disor%"gr%%a-ls-goAcig@gi%z‘fh“@ﬁomboses, embolisms, hypercoagulability or fibrotic

changes.

Suitable solid or pharmaceutical formuiations are, for example, granules, powder, coated

tablets, tablets, (micro)capsules, suppositories, syrups, solutions, suspensions,

emulsions, drops or injectable solutions, and products with protrated release of active

ingredient, in the production of which normally physiologically suitabie aids such as

carriers, disintegrants, binders, coating agents, swelling agants, glidants or fubricants,

flavorings, sweeleners and soiubllizers are used. Excipients which are frequently used
and which may be mentioned are magnesium carbonate, titanium dioxide, lactose,
mannitol and other sugars, talc, milk protein, geiaﬂn,' starch, celitlose and its derivatives,
animal and vegetable oils such as fish liver oll, sunflower, peanut or sesame olil,
polyethylene givcol and solvenis such as, for example, sterile water and monohydric ot

polyhydric alcohols such as giycerol.



(0 min) to 95:5 (2.0 min), flow rate: 1 ml/min, temperature: 30C; 30
Method C: column: YMC Jsphere 33 x 2.1 mm, packung material 4 pm,
mobile phase: CH3CN + 0.05% trifluoroacetic acid (TFA): H20 + 0.05%
TFA, gradient: 5:95 (0 min) to 95:5 (2.5 min), flow rate: 1.3 ml/min,
temperature: 30 C. Unless indicated @therwise, chromatographic
separations were carried out on silica gel with ethyl acetate/heptane
mixtures as mobile phase, and preparative separations on 35 reversed
phase (RP) silica gel (HPLC) with trifluoroacetic acid-containing

The pMAIBHASRIN TR M Wes Aemabile PoABEAZEUMEIFRER in dosage units,

evaporated off usually under reduced pressure at 35C to 45C. 5 Example
where L8 BUAMRBIR IR 22yAEBV LG GBIRKyA- RATUTHIBRZ B4 I JpRofBiHe e the
inventfexample ik Bulytite-mebyifpwidindyhsarhamate Asalulion 6660.54:,

(277 mmol) of di-tert-but Iﬁ?icarbon%te in 50 ml of CH2CI2 was 10 -
coated REIRO SHRSERS T S0l O30y (177 RARGH GPCC M. DLt preferably

5-methylpyridin-2-ylamine and 3.39 g (28 mmol) of
4-dimethylaminopyridine in 150 ml of CH2CI2. The resulting solution was
stirred for 16 hours (h) at room temperature and subsequently
concentrated to dryness. Purification by chromatography on silica gel
afforded 15.4 g of the product as a colorless solid. 15 MS (ES+) = 209
[M+H] Example 1 b A solution of 14.9 g (72 mmol) of the compound from
example 1 a was introduced into 700 ml of CC14 and heated to boiling.
Addition of a mixture of 12.8 g (72 mmol) of N-bromosuccinimide and
1.2g (7 mmol) of 2,2'-azobis(isobutyronitrile) was followed by 20 heating
under reflux for 2.5 h. The reaction mixture was filtered hot, the filter
residue was washed with CC14, and the combined filtrates were freed of
solvent. The residue was recrystallized from acetonitrile, filtered off with
suction, washed with acetonitrile and acetonitrile/methyl tert-butyl ether
(1:1) and dried under reduced pressure. 6.94 g of the desired compound
were obtained in the form of a cream-colored solid. 25 'H-NMR (500 MHz,
DMSO-d5): S =1.48 (s, 9H), 4.71 (s, 2H), 7.78 (d, 1 H), 7.82 (d, 1H), 8.32
(s, 1 H). Example 1c Methyl 4-imidazoleacetate hydrochloride
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5.0 g (30.75 mmol) of 4-imidazoleacetic acid were dissolved in 50 ml of
methanol and 30 then 5.6 ml (76.87 mmol) of thionyl chloride were
added. The resulting solution was ‘eated under reflux for 4 h and, after
cooling, evaporated to dryness. Drying under reduced pressure afforded

about 52 3B0bthe, dpsired Beodust & thadaan afiarals yeilrwsalidoMSUERSAmut
+H]+ Example 1d 43 Methyl [1-(tolyl-4-sulfonyl)-1

141 [M
300 m%%%ﬁ%@ﬁ%ﬁ&@é‘fa@ 1 J88688:of 5.0 g (28.31 mmol) of the compound

from example 1c and 9.8 ml of triethylamine (70.72 mmol) in 350 ml of

H2CI2 d tg 0C, and then.7.04 g (36.90 mmol) of 3
e ol s ST R OT R L AL e e sP AL reab R b e
dependlitgminthiesa Gty aﬁmatmmtempéﬁmmeiﬁ jrbom Ebonir comeenabechg of
T T

higher giyeises dpilififleatid imey elfemRrrtEtiaien Kikcdajk darterded Wezagfnfrtﬁ@red '
either tié%?i& Ry Qe kiR ABRTPh Mot danBiRdE b ade Trafar MU iiRaity of
xample 1e Di methyl 2-[1-(tolyl-4-sulfonyl)-1 H-imidazol-4-ylJmalonate A
smallergdsfeR 8niseh Ry RigBHdNREomBbaIvicRE HasesapRATISHR intRrvals.
of absolute tetrahydrofuran (THF) was cooled to OC and 9.3 ml (11.1
0ol) of a 20% strength . solution of lithium bis(trim ethylsilylyamide in
TAF1a G R PR BT EICE SRHEP T LAIARY, E008 0T 0o
togethanhithrai iy ityambiotinsatenessgdiieds and fhetetsiudioge satiohdnhidiors),
T j 5 h. The reacti lution. was
o P Puct e PR BB
profibrigglyifeAcivibaseitimedensiias.dieawatousivl dlepcadetaseBiNd-oweting
agents GBI RIRGsHEMGKIRCts were washed with water and dried over Na2SO4
and then evaporated to dryness. Purification by 20 chromatography on

silica gel afforded 2.2 g of the title compound. Rt (method A) = 1.89 min
ExampM$ (ES+) = 353 [M+H]' Example if Dimethyl :

Fina R SR S S BB

and "HédMiBptnecnimimpeednoplsvd evaimMPemitobabisalitsteN N edichethyformamide

_ 8@8 e é) : (ﬁg 50%
Tempeg%gge(}’ \%ﬂ%s%qe m(ili'g‘dure& v%édg??r%%gé ogpl{g?‘% er?%%%l?&a lf‘(S(gO@:-i I?L(E.;Stcg)
24°C). Abbreviations used are either explained or correspond to usual conventions.
Unless stated otherwise, the L.C-MS analyses were carried under the following
conditions:

Method A: column: YMC Jsphere 33 x 2.1 mm, packing matetial 4 ym, mobile phase:
CH3CN + 0.05% trifluoroacetic acid (TFA): H,O + 0.05% TFA, gradient: 5:95 (0 min) to
95:5 (3.4 min), flow rate: 1 mi/min, temperature: 30 °C;

Method B: column: YMC Jsphere ODS H80 20 x 2.1 mm, packing material 4 ym, mobile
phasé: CH3CN + 0.05% trifluoroacetic acid (TFA): HoO + 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 ym, mobile phase:
CH3CN + 0.05% trifluoroacetic acid (TFA): HyO + 0.05% TFA, gradient: 5:95 (0 min) to
95:5 (2.5 min), flow rate: 1.3 ml/min, temperature: 30 °C.

Unless indiéated otherwise, chromatographic separations were carried out on silica gel
with‘ethyi acetate/heptane mixtures as mobile phase, and preparative separations on
reversed phase (RP) silica gel (HPLC) with trifluoroacetic acid~c0nfaining
water/acetonitrile mixtures as mobile phase.
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(6.24 mmol) of 2-(6-tert-butyloxycarbonylaminopyridin-3-yl)methyl bromide
were added, and the resulting solu%ié)n was stirred at OC for 30 min. Then
50 ml of water were added, 3o and the mixture was extracted several
times with EA. The combined EA extracts were dried over Na2S04,

Solverfiered andrranerafedsoiynaas: Ritifieationofdhe seskhae BY45°C.
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 35 Ethyl
3-(6-aminopyridin-3-yl)-2-(1 H-imidazol-4-yl)propionate 44 400.0 mg (0.72
mmol) of the compound from example if were suspended in a solution of
5 ml of 37% strength hydrochloric acid and 5 ml of water. The resulting

Exampgdpension was heated in a microwave at 180C for 20 min. The reaction

3-(6-ASRYIOR MRS (1RD-GoRreaalad ang ins LesulingdsRide,was taken up in

50 ml'of ethandl and again 5 concentrated. The remaining residue was
ExamplgstBived in 50 ml of ethanol and, after addition of 40 ml of an ether

tert-Bus@lBionesafipigian witheaseenstsICl, the solution was stirred for 3 h. It
was evaporated to dryness, the residue was taken up in 20 ml of a

A solutinixeir6b54€ @Td asatirafet-eaHOORSEIdNomg tarid ffermda @roSiudias

e S A e T T e

3.39g r@%%ﬁa&ﬁﬁﬁ%ﬂﬁ&%ﬁ&%ﬂiﬁ&&ﬁ@ﬁ% gehaforded éﬁéﬁﬁ+ﬁtﬁ&%§iﬁﬁﬁgoluﬁon

compound. Rt (method A) = 0.20 min MS (ES+) = 2 xam
was stitied byl B-{euas{ho py ricum3ame2(ataycioibxybisquently concentrated to

H-igj -4-y| i . A solutian 0,1 mg.(0.23
e P RO AR S AR P EA LI Pt s o
colorieggorbiyclohexane and 100 pl of triethylamine in 1 ml of absolute THE
MS (E +'s :trggé?&w_i microwave at 170C for 40 min. The reaction solution was

nt p in a little EA/water (1:1), and the phases were separated
Examp@g’?@ried over Na2S04, filtered 20 and evaporated to dryness.

Purification by chromatography on RP silica gel with CH3CN/water/0.1 %
A Soiufrfrfhogé%aié%melbﬂ%tméﬁalawﬂa brmnexempinda priuintotueadiro

d f i ; d_as bistrif. i
700 e R SR SRS T A R e

N-brorGeSuReMiNesRISDRY epasatbhyoretheg Seigrehegt ARMeianss followed by

heating under reflux for 2.5 h. The reaction mixture was filtered hot, the filter residue was
washed with CCl4, and the combined filtrates were freed of solvent. The residue was

recrystallized from acetonitrile, filtered off with suction, washed with acetonitrile and
acetonitrile/methyl tert-butyl ether (1:1) and dried under reduced pressure. 6.94 g of the
desired compound were obtained in the form of a cream-colored solid.

'H-NMR (500 MHz, DMSO-ds): & = 1.48 (s, 9H), 4.71 (s, 2H), 7.78 (d, 1H), 7.82 (d, 1H),
8.32 (s, 1H).

Example 1¢ _

Methyl 4-imidazoieacetate hydrochloride

5.0 g (30.75 mmol) of 4-imidazoleacetic acid were dissolved in 50 mi of methanol and
then 5.6 ml (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 under
reduced pressure afforded 5.3 g of the desired product in the form of a pale yellow solid.
MS (ES+) = 141 [M+H]"

Example 1d
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Method 2: A solution of 200.0 mg (0.77 mmol) of the compound from
example le and 39.0 mg (0.77 mmol, 60%) NaH in 5 ml of absolute DMF
was stirred at RT for 1 h and then f§3.7 mg (0.77 mmol) of
3-bromocyclohexene were added. The resulting solution was 30 stirred at

MethyIRT- fetyl-fshestijonef-gial-ebuaiaravagfollowed by extraction with EA
several times and d%g of the combined EA extracts over MgSO4.

A soluhbnflitr? plrMEMIoRT BaremRuid Boarrsmrsy Rpiica

triethylgelinatiro I Haoetpmitaiss (9195) GHdCepneenttatien of the, reqyingsh 7.04 g
fractions resulted in 152 mg of ethyl 3-(6-aminopyridin-3- _

(36.90 ypymoh) chyrsigkisnosstieny!ighigiisie, were asisiepid s orirncsamsifedm$ C

for 15 e Mitrpasnateddmlepabrmeshaglis He mresenseafrated and then
Pd/activated carbon T 45 for 2 h, Caoncentratign and drying

: C %), at i
washef] i} FORTERP I PM@Hfmﬁ%ﬁdﬁ?@&ﬁﬂ@%@‘&?@bﬁﬁt@é@ﬁwa&ﬁﬂfd
over Napt® femd oifeer &tnetiphpessalidBd (mathodsa) Pudiadton MIEEeREgraphy
on i 343 [MH] H-NMR (500 MHz, DMSO-d6): 6 = 1.12 (t, 3H), 1.18 (m, 1 H)
on silicg gg! Afosiad 7 ge3 ghthe S185reBBrAAULH), 2.03 (m, 2H), 3.08 (dd, 1 H),

Rt (mehdd @os 1.7),8id2 (0, 2H)MEXE & 2 pBs fvdH(m, 1 H), 6.95 (d, 1 H),
7.75 (m, 3H), 8.10 (s, 2H). Example li
Exampiedeaminopyridin-3-yl)-2-(1-cyclohexyl-1 H-imidazol-4-yl)propionic acid

DimetHyydrochierde-Sureiien Hﬁdﬁ%éiﬁmﬁ?{gﬁmﬁ of the compound from
and 0.5 ml of 37% strength k&drochloric

h in. 0. | of
A soi L o b G o L GO RO 5P e AL aaeluts

tetrahyidrofiyraesy Hffjevae dookd poassliee diteXresidue wasialken aUpo, atitieyth
: h j f -dried. Thi lted, in 8. f th
sotutio B R e T R R TR Bt Bsnrse

stiring(métHodonpe miso M (BIS¥)raed1B fveraforsizs MaRa@IBIMIAE, the resulting

. .8 = : B 1 78 () _
TS R A DU R e v
pouredyyg @&2%%0%. 4 Qe BRiyrated QLM £hlpiderspy e dtyas mxrresd

severa(ﬁrﬂés'i)Nigfhb@tﬁ/ypa@é@agﬁf@ﬁy?éﬁdhﬁ_é@émm%@ ei\eés%@eé@h Jd&é"gé%hiad vith
separat NIr ase, preparative chromatography; Phase: iralpa
water G R e e i Db SOGB4 oD HUETeRALkIcaton by

chromﬂ%@?@@ﬁ&ﬁ@ﬂ%l%é@éh@ﬁ@ff&éﬂz@g%@ AP RRBEILAcetate (isocratic),
Flow rate: 1 ml/min, temperature 30C: Enantiomer 1: Rt = 6.13 min

R (mehipghfiomdi? R 46.32 min,  MS (ES+) = 363 [M+H]"

Example 1f :

Dimethyl 2-(6-tert-butyloxycarbonylaminopyridin-3-yimethyl)-2-[1-(tolyl-4-sulfonyl-1H-
imidazol-4-ylimalonate

A solution of 2.2 g (6.24 mmol) of the compound from example 1e in 40 m! of absolute
N,N'-dimethylformamide (DMF) was cooled to 0°C and 150 mg (6.26 mmol) of NaH
(50%) were added, and the mixture was stirred at RT for 1 h. After cooling to 0°C, 1.8 g
(6.24 mmol) of 2-(B-tert-butyloxycarbonylaminopyridin-3-ylimethyl bromide were added,
and the resulting solution was stirred at 0°C for 30 min. Then 50 mi of water were added,

and the mixture was extracted several times with EA. The combined FA exiracts 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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Example 2 25 Methyl 3-(6-aminopyridin-3-yl)-2-(1-cyclohexyl-1

H-imidazol-4-yl)propionate 3 ml of gn HCI-saturated ether solution were

added to a solution of 50.0 mg (0.16 mmol) of the compound from

example 1 iin 8 ml of methanol and stirred at room temperature for 6 h.
400.0 mpdGaRitiomelps! thercooneantdabech t@xiymees] fanct theusesintiag residutition

i r.h : he title compound resulted as .
o oA D e R e e T g on
was hegied iiig MiSraneve 2BR[A-Fe 2BIMiMR isoeanty BMSd6)s 8herl.20

N , ey 1
o By ol 2 50 B

concengraieds 1) amafiieairsichaivhidaseivakicsit pourelienobeparafter by
additiosftifal(phnes arepRERbBRuRTARRICEsaNM BRAESLS RILACAIORIEA was
tirred O%HG Fhase: hr%gtan%ﬁrop%r;ol:methanol 15:1:1 plus 0.1 % diethylamine
stirred s 5 L VRS AR SR R 2 AFO56 (42 E R ol ZORLO! 2
mixturel af @5Anaind B reatticateel 122RCO 4 Edlbtion) abExamplegolseplomyh was extracted
-aminopyridin-3-yi)-2-(1-cyclohexyl-1 H-imidazol-4-yl)propionate 2 ml

3-(6
sovera 5 RATL B o Al G S5 B PHETE B AR oL GR B RaPSBLOed and

concerPalEdMBeh cafidheF RRRRQuRA. & BWﬂgm%Sg]régﬁ JAaf §%?arloe{?%}8!egnd

stirred at RT for 4 h. The to solution was then concentrate dryness,

134 myRhthiedeiiRsPraRRt was dried under high vacuum. 25 mg of the title

Rt (megnpound msiad as bishydrochiggde g the Jginmgf @yt amorphous
solid. Rt (method A) = 0.92 min MS (ES+) = 357 [M+H]+ 'H-NMR (500

Exampigify DMSO-d6): 8 = 1.02 (d, 6H), 1.15 (m, 3H), 1.38 (m, 2H), 1.68 (m, 15

85 (o . 1L H) 3. . 3.78 (dt, 1
cry S B R e

ample 4 Cyclopropylmethyl 3-(6-aminopyridin-3-yl)-2-(1-cyclohexyl-1
A soluttdrirofcizal ey (nadpiomaie o2thd surpennd Glosakiatesi@thersoulien was

dded luti f 50.0 6 ). of th d
(023 g R B R A A 0 B SR AR SR 3] Sttt e e
was trefaiue_n!zrha Thierovlavieaiiad teiorsnceintrates mdﬁxmmuand s tesunltiaken up
ina litti@@%ﬁiﬁﬁ'ﬁ%%%& Blgtk¥aGHT sgégﬁéqga%Pgr?em%rp&tﬂ%rﬁgﬁ,oﬂtered

silica gel wi
and evaporated to dryness. Purification by chromatography on RP silica gel with

CH3CN/water/0.1% TFA as mobile phase and freeze-drying of the combined produ.ct

fractions afforded 18.0 mg of the desired compound as bistrifluoroacetate in the form of
an amorphous solid.

As alternative to method 1, the title compound was also prepared by method 2 described
below. |

Method 2:

A solution of 200.0 mg (0.77 mmol) of the compound from example te and 39.0 mg
(0.77 mmol, 60%) NaH in 5 m! of absolute DMF was stirred at RT for 1 h and then

123.7 mg (0.77 mmol) of 3-bromocyclohexene were added. The resulting solution was
stirred at RT for 1 h. Addition of 2 mi of water was followed by exfraction with EA several

times and drying of thé combined EA extracts over MgSOy4. 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 ethy! 3-(6-aminopyridin-3-
yh-2-(1-cyclohex-2-ene-1H-imidazol-4-yt)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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CH2ClI2/methanol as mobile phase afforded 29 mg of the title compound

in the form of 25 an amorphous s%’ . Rt (method A) = 0.91 min MS (ES+)

= 369 [M+H]+ 'H-NMR (500 MHz, S0O-d5): 8 =0.18 (m, 2H), 0.42 (m,

2H), 0.98 (m, 1H), 1.18 (m, 1 H), 1.34 (m, 2H), 1.60 (m, 3H), 1.75 (d, 2H),
for 2 h.IC¥h¢en2EoR A0y Rig ) i3 €Orthud ) pr&s@u@ ré’é‘dﬂt%ﬁ% {ov &1)@"))1‘5%(0

) 2H), 6.34 (d,.1 05(s,1H),7.13(d, 1L H), 7.55 (s, 30 1H), 7.70 (s,

dESireG(l%iF—ll? XAl %é%ﬁ-ﬁ%ﬁé?yéﬁ@ %ﬁ@fsjhﬁéaﬁxﬂ‘r in-3-yl)-2-(1-cyclohexyl-1
Rt {(metharmitlpzdl-a%mpropionate 0.4 mM&F EESHICH 84t fated|éther solution was

added to a solution of 50.0 mqéBS (0.16 mmol) of the compound from

I

"H-NMR, GO MRty e §1ffeot And-3rkEu AHA7T-R8 (@r 21, 1138, (m,
3H), 1 .golmipamas..mmﬁmﬁm.@qdcipm)cr@s_@(@é@/g 1hg, r@.aiig ‘e, waﬁh%m&@ 1H),
in sat. 0 an acted wi several times. The
4.24 (n}:oﬁln%é%‘%a’)i@agg%n gﬁe%‘,%t nd concentrated. The resulting
Examptedidue was dried under high vacuum, resulting in 33 mg of the title
' und i f } 1 il.,.5R thod A) = 0.85 min M

oA R T SR PR G i o

A solutipn 51135 (g SHY31B0qNe3RY, cor®otehd frmiessnaplel! hijn 2.80nthaf water
and 0.8 1348 sﬂféﬂgﬂ( ;ﬂ?ﬁgb@ﬁ&%ﬁﬁﬁ%@@@% @ n%éé?'awg\%Sa(ﬂ éﬂ"?&' for

. 7.13(d, 1 H), ) 10 Example
5 min. § W3R IH80,818R0CIBH IR BX)easHnder reduced pressure, the residue was taken

up in aﬁfﬁ@-ma@?ﬁ%ﬁm%ﬁlﬂit%ﬁhv@%ﬁ@?fybﬁeﬁrmﬂmd f Et%b!')rﬁ’@@li téhes gtle
solytion o . ) ol) of the compound from example 1i an
compo é’u ?ﬁ.?@Bﬁﬁﬁ%ﬂarﬁ%y&I@??%@C%W%BW%@QM'chloride, 13 mg
Rt (me{@o08anmdI3of KI 15 and 26 mg @SLESAE)XBEKREAE in 2 ml of DMF
was stirred at 60C for 12 h. Then 5 ml of water were added and the

"HNMREOR NSRBI Ras b ara 8l GBvar) thigs (it 1 FRdreombinbd &an,
2H), 1.8xUagisnyeserdried, fitgrechandconepriried ol fyness. e HesHEngs, oH),

ifi il | with CH2CI12/methanol bile phase,

6.3 (e N 0 s b1 TG bt ot R of B amorphous sol,

The tw@erintiostbeooA) e eBhpuindiS exShple 48mides BEoEHANMR PR Mblase
SQ-d6): S =.0.86 (0, 4H)~1.20-1 4 H), 1.63 (m, 2H), 1.70 (m,
prepara LRSI D S0ee ChPRRANT A ks R o 1
250 x 4H)8, Dacvile Pittiset. tidptam 2ethahSir(athdnd) 851 68Htis 10M s GRrbniuk

acetateG('iggc%‘tié),H)’ 7.00 (s, 1 H), '

Flow rate; 1 mi/min, temperature 30°C:
Enantiomer 1: Rt = 6.13 min ' Enantiomer 2: Rt = 46.32 min.

Example 2

Methyl 3u(6~amihopyric§in~3—yl)-2—(1 -gyciohexyl-1H-imidazol-4-yl)propionate

-3 ml of an HCl-saturated ether solution were added to a solution of 50.0 mg (0.16 mmol)

of the compound from example 1iin 8 m! 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 solid.

R: {method A) = 0.90 min MS (ES+) = 329 [M+H]

TH-NMR (500 MHz, DMSO-dg): § = 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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7.13 (m, 1 H), 7.72 (m, 2H). 25 Example 7

3-(6-Aminopyridin-3-yl)-2-(1- cyclopgé:tyl -1 H-imidazol-4-yl)propionic acid
Example 7a Cyclopentyl (1 -cyclopentyl-1 H-imidazol-4-y)acetate 30
Imidazole-4-acetic acid hydrochloride (5.30 g; 32.60 mmol) and cesium

The twearkonaies3bothe, c%@aunmwarwe@mlrweeem er?é@é@eeT@hMEnve

| tyl b 10.5 ol) was added thereto e
chromaf R R g e GG ah R
15:1:1 phyef). #i6 disidylemias vmstretioy\nfm@mé}lz aﬂidﬁhre ﬁdmm 30°C
Enant.ow%wnﬁatewgmeduced presgy %ﬁmsze[tef ke” up in EA,

he solution was washed With water afi e organic
phase was dried over Na2S0O4 and the solvent was then removed under
Examp@guced pressure. Purification of the crude product through a cartridge

of silica gel) resulted in 2.65 g of cyclopentyl (1- cyclopentyl-1
‘SO@*’OFM ?rfi@@zaan@%a%ér@)@rﬂ %&g g hANSRERiIoNato63

2 mi of B-htll-foxarmrle gm&wdﬁﬂieﬂMéf@%de%&b%ym}df%s 0 mg {0.12 mmol)

of the CTIBBRAT EFER b O 00 080 Y P R R Rl fercbbngie

solutioniwaetthay dmfaemtr §lddRpdsymdssT ke dabotiesgohdiessitias woesleddo QSer

o 08 WP e S SaEI CU U ORI oo
amorphaegrsdiitbn methyl cyanoformate (0.66 ml; 8.36 mmol) was added. The

' dat OC f d th RT for 7h. Th ti
Rt (metgléé}%ezv\baiiﬁgﬁ ag(;ed to%ié?ﬁgtg arl%qtﬁ(g}qg%%btlonorlt Was ex('frarl(ce:?ecdlon
"H- NMN’(@D@:&@%%@@%W phags e asheg with, fq 359 |§,q)o¥e6r8 ™

O4. The solvent’15 was remodved 'under reducéd pressure

3H), 1 %mcawn%%ehrmeé Br8aeE b bRt (SHrdiMatagHa il (Hh04G26r(m, 2H),

4.90 (m5iled, GhERAS hﬁr?kﬂ SHL)gepHitrdp-46 g of cyclopentyl methyl
2-(1 cyclopentyl "H-imi zoI- -yl)ma onate. Rt (method B) = 1.01 min

MS (ES+) = 321 [M+H]' Example 7c 20 Cyclopentyl methyl _
Example-6-aminopyridin-3-ylmethyl)-2-(1-cyclopentyl-1 H-imidazol-4-yl)-

Cyclopr&ox%na ﬁy?% ﬂé’ pen%ggnm lf yﬂ‘ 2 )ﬁl Q%W -1 n—k‘%? é’é&?%'}ﬁ“’%'c?pﬂ%}%te
1 ml of an HCl-saturated ether solution was added to a solution of 50.0 mg (0.16 mmol)
of the compound from example 1i in 2 ml of cyclopropylcarbinol and stirred at room
temperature for 12 h. The solution was then concentrated to dryness, and the resulting

residue was dried under high vacuum. Purification by.chromatography on silica gel with
CHQCIzlmethanol as mobile phase afforded 29 mg of tﬁe title compound in the form of
an amorphous solid.

Rt (method A) = 0.91 min MS (ES+) = 369 [M+H]"

"H-NMR (500 MHz, DMSO-dg): § =0.18 (m, 2H), 0.42 (m, 2H), 0.98 (m, 1H), 1.18 (m,

TH), 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), 5.70 (s, 2H), 6.34 (d, 1H), 7.05 (s, 1H), 7.13 (d, 1H), 7.55 (s,
1H), 7.70 (s, 1H)

Example 5
2-Hydroxyethyl 3-(6-aminopyridin-3-yl)-2-(1-cyclohexyl-1H-imidazol-4-yl}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 ethy!ene glycol and stirred at
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dissolved in absolute DMF (5 ml). At OC, sodium hydride (50%; 0.07 g;
1.44 mmol) was added. The mixturg was stirred at RT for 1 h and then
cooled again to OC. Then tert 25 butyl
(5-bromomethylpyridin-2-yl)carbamate (0.41 g; 1.44 mmol) was added,
RT forahd. thiee sikitioe was #iizrecoat&rfne th. diitessoatingHs ieeidhe waittieen up
uenched with H20 and then extracted twice with EA. The organic

in sat. %%%%@ﬁ%ﬂét@@i SRt ANED Bhaenzbimeandnesoibiesc s extracts
0 r.reduc sure. Purification of the crude product .

were T e e ohE ey S i o

vacuupaipsi Ing ladnogyeidine 3id nethphudd irckaidpentylf & pale yellow oil.
-imidazol-4-yl)malonate. Rt (method C) = 1.47 min MS (ES+) = 527

Rt (me[%%?@ég%@?d 3-(6-ArM§oﬁ7$f8)|ﬁ-§%ﬁ)£%l‘ﬁkyclopentyl-l

1 iy 4 ioni¢ aci y 3 I

) ng(g_taémt ién@c{ %%g%%pﬁmthyﬁﬁﬁﬁymﬁﬁTf?—%%u%? 14§ (m. 3H), 1.78

(d, tHmAIBh4ke (0:802590 B7. o). dEémidsHive 8 in(ah il s S &na2KB, BII2AL,

1H), 796 (§th@{)olic) 1! was added 'lfp& rja_ggt'tgn :}sgz.ltion was left to stand at

10C for 48 h. It was then concentrated under reduced pressure and the
residue was taken up in 2N HCI. It was 5 heated in a microwave (3 x 4
Exampieis 180C). This was followed by washing with EA, and the aqueous
then freeze-dried. The residue

W lized with { 1d
-y AT R e RUREEH Btk F¥aiehag-(thigyidazol-

4-ylyprqooceistration of the filtrate under reduced pressure resulted in 0.10 g of

-(6-ap igins3-y1)=2+(1-.cyel tyl-1 H-imidazol-4;yl)-propignic acid.
A s 8 Y e SR R
(0.19 e} af, RyCloiExyiax Ay bemddg, 2ty DeBifoittid, 1B IH)g 388 rhdi) of K

: 2 ek B - iddd; -
o T S P MBS RO 0T
5 ml oBw@emiTepditid-ang s (b aiperidioktion Whkimittaztddisghyprapionis aditl EA.
T oS b e s st o grypges. he
resultig resitzolvdsy uriiepionaitcalAl Sol T TiSP-EMENE- 23 MuBad shake,

compound from example 1g,M.9 mg (0.23 mol) of

L esulting oA deg-BERYS e carpppisi e terrfero op eo@Bamholsosefidthylamine

Re (g B L o I SR SR Riwater (1.3), and e EA
"H-NMROGSSR Wi SERASIEAL): 5 = 0.86 (m, 4H), 1.20-1.40 (m, 8 H), 1.63 (m, 2H), 1.70
(m, 2H), 1.95 (m, 1H), 2.90 (m, 1H), 3.45 (m, 1H), 3.52 (s, 3H), 3.70 (m, 1H), 3.94 (m,
TH), 4.13 (m, 2H), 4.52 (m, 1H), 5.68 (d, 1H), 6.30 (t, 1H), 6.55 (m, 1H), 7.00 (s, 1H),
7.13 (m, 1H), 7.72 (m, 2H).

Example 7

3-(6-Aminopyridin-3-yf)-2-(1-cyclopenty!-1H-imidazol-4-yhpropionic acid

Example 7a

Cyclopentyl (1-cyclopentyl-1H-imidazol-4-yl)acetate

Imidazole-4-acetic acid hydrochloride (5.30 g; 32.60 mmo!) and césiﬁsm 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 fayer, the residue was washed with CH2Cly and the

filtrate was concentrated under reduced pressure. The residue was taken up in EA, and
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off and dried over Na2SO4. Filtering, stripping off the solvent and purifying
the remaining 25 residue by chromatography on RP silica gel with
CH3CN/water/0.1 % TFA as mobile phase afforded 33 mg of the title
compound as bistrifluoroacetate. Rt (method A) = 1.18 min MS (ES+) =
the solyfigmasragheahwile 8bt8r(BRAMIBNPYGHIRB Iy (G 1pipstdiastdyict over

Nazsd'é m@ﬁ@géroémrwepmgm%malanagr%aMé%g“g%p#gowmc oM the

03 mmol) of the compound from example 2a In water and 0.
crude pnbdi@ Thtcsinara tatiydoeciorncacitlonaglreatedan mictowaveyalck30®, (1-

i rated to dryness under reduced pressure, the
CyCiOpé% g&@ v%?@ ssorﬁgdg mnal ttle water, and the solution was freeze-dried.

Rt’ (meﬂhﬁ)sirﬁkulféaamrl 0 mg of 48 {EStitle 6 Pduht’in the form of an
p%np[;phous solid. 50 Rt (method A) = 0.18 min MS (ES+) = 316 [M+H]'
'H-NMR (500 MHz, DMSO-d6 IZtS 1.27 (m, 2H), 2.20 (m, 4H), 2.28 (m,
Cycfop@lﬂﬁyi wid-(-fylepentd Frimjdazes4a)maionetp (m. 1 H), 6.85 (d, 1
Cyctop@bxiﬁ B debidpEbityl- TR-{Mid2E0I- éﬁﬁé@@i@!@ @2 00 g; 7.60 mmol) was dissolved in
Am| ¥r| 1)-2-[1-(2-0x0 hen rroI|d|n 3-yl)-1
tetrahygr %ﬁ" BH?C/)A‘ %eég ﬁ%ﬁ @CEW led to'0°C and then lithium
hexamat(@%dmiaww@@%-w)mﬂ 6230>4|m+17p$f$mﬁwr)rmw@&sﬁa dr?pmpse. The
-4- ropionat olutiqn of 60 0.2 e
micurd YR R ST T SR R T B TR B,
8.36 mmgii{(wzs agkhert) aﬁmimraymmtw@t@ﬁ@ $tirredl ratﬁ:é’ntbtmaﬂn aTRanfor 7 h.
55.5 mqg (0,23 mmal) of (+/-)-3-bromo-1-phenyl-2- p rrolidinone were
The reglipn COLIgR AR R ERE S SHTEAS RTASH 28HIRD Thire-tigReted with

olution was mixed wth 1 m| of W%_éer and extracted several times with

EA, ang I"%’@%B%Bﬂ?é& PREXFSEIWER R AU/ Sh MRt 4d Hirysolvent

o B

chr Dmi‘)tﬁéé‘%pg’bf@@@(ﬁﬁ siliag Skl e CoRSPERMR—2 RE ?ﬁﬁé@fé)@@)@@%
cyclop &ty iRty Bz-) =42 bPdmiyl 1 EXpimiecRR-ymalonate.

ol AT 2 e e Py
Example 7¢

Cyclopentyl methyl 2-(6-aminopyridin-3-yimethyl)-2-(1-cyclopentyl-1 H-imidazol-4-yi)-
malonate

Cyclopentyl methyl 2-(1-cyclopentyl-1H-imidazol-4-yl)malonate (0.46 g; 1.44 mmol) was
dissolved in absolute DMF (5 mi). At 0°C, sodium hydride (50%; 0.07 g; 1.44 mmol) was
added. The mixture was stirred at RT for 1 h and then cooled again to 0°C. Then tert-
butyl (5-bromomethylpyridin-2-yl)carbamate (0.41 g; 1.44 mmol) was added, and the
mixture was stirred at RT for 2 h. While cooling in ice, the mixture was quenched with

M0 and then extracted twice with EA. The organic phase was separated off and dried

over NapSOy4, and the solvent was removed 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-ylYmalonate.

Rt (method C) = 1.47 min MS (ES+) = 527 [M+H]" |

Example 7d

3-(6-Aminopyridin-3-yl}-2-(1-cyclopentyl-1H-imidazol-4-yl)propionic acid
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acid bishydrochloride A solution of 23.1 mg (0.06 mmol) of the compound
from example 9a in 0.5 ml of water ,25 and 0.5 ml of 37% strength
hydrochloric acid was treated in a rﬁ rowave at 180C for 3 min. The
reaction solution was taken up in ethanol and concentrated under reduced

Cyclogﬁt};&g&ma!fﬁgﬂ\(lsb{aléhar;ESpféﬁeezeaﬁwi@@zsﬂf—ﬂéﬁL@t?liﬂk?@emkﬁmmm%iﬁﬂ—yl)m
0, 0 e deslred compouna In or an.amorpnous i
malong G e RO D s e (B G N G A sBanoic

HC! wadizdBm Sos deycon Sofaiom whsilefs 100s(ad BH)) T1Br(dd i Hvak Fen

conceﬁ(%téd’ﬂnée% cgﬁ"gré %ﬁrggg&ﬁ%%ggﬂéagg%%%ougtﬁah Zré? fthas

2H), 7.70 (m, 5H), 7.95 (bro xamp
heated3in @ AnoroyaHedia-8 4/ R Rx{1805enz Rt yeartmimest) inethsdhihg with EA, and

~ the aqﬁ%‘%ﬂ@é’edwys' P\@%}Q%ﬁﬁ\%ﬁﬁﬁgﬁgﬁgﬁé}%ﬁgggﬁfggg The res{gj/fje

ryl-2-bromoacetam ide 5 A solution o g m romoace

was takegripidimathanohardddinessitnine tireuah antiarivdge (&) Gbncentration of
the filtiatRtOMREP R @R R4 1fd 4301BM RN B gy BRI &R 3-yi)-2-(1-

successively added. The reaction solution was then evaporated to

cyclopgRiyfetd- IR Aty O8NS ASidnd the resulting residue was purified
Rt (me®b iI@)a:_gg_IGwimirl‘EA as mo‘%’l% fﬁ%arﬁe; g’@fe&m%jmct crystallized from the

product fractions was filtere ith suctio ashed with a little cold

'H-NMeietfybetse) andoltied 2Hder Teduces-yressaren resylting (@ @5 grpfise (:,

itle c u S, (ES#).= 30 + X I Ethyl
102 g e 87 R et ATy Sy L Tk 31
7.55 (s153 )y RisidBidmateA solution of 60.1 mg (0.23 mmol) of the compound
from example 1 g in 1 ml of absolute DMF was mixed with 11 mg (0.23
mmol) of sodium hydride (50%) and stirred at RT for 1 h. Then 70.3 mg
Exampig. 83 mmol) of the compound from example 10a were added, and the

3-(6-Amh6@§@im%%ﬁirrzié1%58&i@5141143klfiiﬁ%ﬁ%’@[l@%l%i@%ﬂﬁfﬂé Juged with 1
£ ' mlléjf 20 water and extracted several times with EA. The combined EA -
xampét)a( Jcts were dried over Na2S04, filtered and concentrated. Purification

Ethyl of SyGresultinyresidiiel hy-(Chisonaitgaehp onEbiRa@ahwithl- 1 H-imidazol-4-yi)-
propior%It—|32C|2/methanol (9:1) as mobile phase afforded

A solution of 60.1 mg (0.23 mmol) of the compound from example 1g,.68.9 mg

(0.23 mol) of 4-bromo-1-benzyloxycarbonylpiperidine, 87 pl (0.69 mmol) of triethylamine
in 1 ml of absolute THF was tfeated in a microwave at 180°C for 2 h. The reaction
solution was then mixed with 2 mi of EAfwater (1:1), and the EA phase was separated

off and dried over NapSOy4. Filtering, stripping off the solvent 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 bistrifluoroacetate.

Rt (method A) = 1.18 min MS (ES+) =478 {EVHH]*

Example 8b

3-(6-Aminopyridin-3-y!)-2-(1-piperidin-4-yl-1H-imidazol-4-y)propionic acid
bishydrochloride _

A solution of 17.7 mg (0.03 mmol) of the compound from example 2ain 0.5 ml of water
and 0.5 mi of 37% strength hydrochloric acid was treated in a microwave at 180°C for
2 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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71.4 mg of the title compound. Rt (method A) = 1.24 min MS (ES+) = 484
[M+H]" 25 Example 10c
3-(6-Aminopyridin-3-y|)-2-{1-[(benzﬁ9drylcarbamoyl)methyl]-l
H-imidazol-4-yl}-propionic acid bistrifluoroacetate A solution of 14 mg
Rt (metBdiBanmal)iafrihe compound fronviexarapip-18hgnn+nibf THE was
’ mixed with 147 p1 of a 1 N lithium hydroxide solution and stirred at RT for
H-NMBo(3AR Mitter @ 16r FddRI0MDOIADD DI AL AHUHARS HydRida.08 (dd,
1H), 3.391yéany fiyvas StHE TsovRinight. 4. he solugion yya
) adjﬁs?ed tom‘ge%tgrgﬁ?ﬁ% géfc%nsggﬁ’ k@qr'oéc—:%l%ﬁ%! g@?d?a%% t 'is]i.| gg’lli‘l?)%e L)
evaporated to dryness under reduced pressure. Purification of the
resulting residue by preparative HPLC chromatography with (0.1 %
e IF )JJCH3CN (5:100) as mobile phase afforded 16 mg of the desired
XaMEBmpound. 35 Rt (method A) = 1.13 min MS (ES+) = 456 [M+H] 52
3-(B-ArhirMRABAB- 22| IDRISR-AE)NBriyIByRBb dth-3-4)r Arilindelzdi- Hyibbionic
acid (dd, 1 H), 5.00 (s, 2H), 6.08 (d, 1H), 6.87 (d, 1H), 7.27 (m, 6H), 7.35 (m,
4H), 7.50 (broad s, 1H), 7.72 (m, 2H), 7.95 (broad s, 2H), 9.38 (d, 1 H). 5
Exampi;h8awo enantiomers of the compound from example 10c were separated
Ethy! SROAHHoPIASH BIEHFRNS OEMAIRMABIR RIS HIYIRIRAL ABHAG)-
. column dimensions:” 250 x 4 mm, mobile phase:
PropioTidBtane:ethanol:methanol 1:1:1 plus 0.1 % ammonium acetate

A soluitsoeras) oy oats:iadiminHepaerssuRe #8G &AaIEeE In R didhsolute

min Enantiomer,2: Rt = 12.35 min._ 10 Example 11 Isopropyl
DMF g BTt D T (6. 25 Pl 6 o i (SR fipRd at RT for
1 h. Thielasd-8+yi- (Orapiomate) dfnit-6§-arortGiesatpraied-etherrenliionanest: added,
OJui f 7.8 [) of _15 the compound from
=N g G B a7 RO B o
of watdf aresxdlation waethbiineen vdifuiafe d e dymbiscd ik thetressltirge dried over

NapSAg SRl SEGLURISIR 9B ¥ARLERH éﬁtﬁ@r%&%%%ﬂ%?ﬁ

nd
resulted as bishydrochloride in the form of an amorp Rt
chromgtagtaphiyn-siliGi gainiSIE I3 pAtaBdindt K2 B0ta-BBINIRItSE0 Mt Zas mobile

DMSQ-d6): S = 1.15 (d,.6H), 3.13 (m, 2H), 4.25 (dd, 1 H), 4.92 (dt, 1 H),
phase g%cgdd 5_}1)23@"{%’%5*‘% 54?‘? éoemau dky), 7.28 (m, 2H), 7.33 (M, 8H), 7.53
R; (mefsod B)= 0.93 min MS (ES+) = 420 [M+H]"

.Example 8b

3-(6-Aminopyridin-3-yi)-2-[1 -(2-oxo-1-phenylpyrrolidin-3-yl)-1H-imidazol-4-yl]propionic
acid bishydrochloride

A solution of 23.1 mg (0.06 mmol} of the compound from example 9a in 0.5 ml of water
and 0.5 mi of 37% strength hydrochloric acid was treated in @ 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]"

"H-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 (¢, 1H), 7.38 (m, 2H), 7.70 (m, 5H),
7.95 (broad s, 2H).

Example 10
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7.75 (m, 2H), 8.05 (broad s, 1 H), 9.50 (d, 1 H). Example 12 25
3-(6-Aminopyridin-3-y|)-2-{1-[4-(3-pgl;1lenylureido)phenyl]-l
H-imidazol-4-yl}propionic acid Example 12a Methyl (1-trityl-1
H-imidazol-4-yl)acetate A solution of 2.78 g (19.80 mmol) of the
3-(6-Arciormoitho-f-ohir 2% it 2hydbyB2gb@rad0)metbi)ef itiphieiaylvhéthif propionic
acidg Chloride and 2.00g (19.80 mmol) of triethylamine in 5 ml 30 of DMF was
stirred at RT overnight, then poured into 200 ml of water and stirred at RT
ExampiRr!8@e hour. The precipitate which separated out was filtered off with

N- Beﬂﬁgygnz Bremblstemamextracted three times with EA. The combined
ganic phases were dried over Na2S04, filtered and concentrated. The

A SO'UW& Bl BdiRing PR BrRmARCERCHRANA SUBAd B Ifearaleg o 0°C
and 2. 1mqmummmﬂwntetmmlgt;a&g3ggg Q%le%irggmh@;_?@%s Elﬁqne
53 'H-NMR S (s,
were syGressiye fé?%d“éﬂ%f? O@ma%afse\ff% 3t frigfeyagps under
reduce®jrastiyte) ahdrﬁgﬁ-ﬂelabihmgaeetkéaa/mmnﬁie@cﬁtwsga(@el&mmﬁzﬂ)a:ﬁ thebile

| 50 | T
phase. D o R R Althi AR .
washe%w&hg&wtﬂelgﬁ%d%ﬂ@h@f@@@d@@@m&@mm@ mmtmwhaemng in

0.85 g StifFRguIRSAgsHltiaY mixture was stirred at 0C for 30 min and then 0.86 g
(10.07 mol) of methyl cyanoformate was added. The reaction mixture was

MS (ESFammtPdhnd stirred for a 10 further 2 h, then poured into 400 ml of
Exampigsat@ated aqueous NH4CI solution and extracted twice with EA. The

mbined organ ere W |th ter, dried over SO4
SR e el R B
4-yliprogiforeted 1.92 g of the title compound. Repeat chromatography of the

A soluh@?&ﬁ%‘%ﬁ%{%ﬁ@o fB:f Iﬁ%d éﬂgﬁlﬁ{fgﬁ}? %f; Ireﬁ,é 0”?\/|Fi)3?und

absoiufe@&té)wewqg vt 14 @ @. aﬁyma@a @8 SOHiYm foyrids (BR%8Hapd stirred at

RT for ¥ 4281’%&37(613%9 328 ksmbiid oQI%}ﬁtBXEmPIe 10a were added,
2-(6-tert-butox amlnopyrldln -3-ylmethyl)-2-(1-trity
and themtﬁtmgzwpg %r%% H. The reaction solution was mixed with 1 ml of

water and extracted several times wsth EA. The combined EA exfracts were dried over
NapSQy, filtered and concentrated. Purification of the resulting residue by

chromatography on silica gel with CHoClo/methanol (9:1) as mobile phase afforded

71.4 mg of the title compound.

Rt (method A) =1.24 min MS (ES+) = 484 [M+H]"

Example 10c |
3-(6-Aminopyridin-3-yl)-2-{1-{(benzhydrylcarbamoyl)methyl]-1H-imidazol-4-yl}-propionic
acid bistrifluoroacetate

A solution of 14 mg (0.03 mmaol) of the compound from example 10b in 1 ml of THF was
mixed with. 147 pt of a 1N lithium hydroxide solution and stirred at RT for 30 min. After a
further addition of 100 ! ef a 1N lithium hydroxide solution, it was stirred at RT
overnight. The pH of the solution was then adjusted fo neutral by adding 1N hydrochioric
acid, and this solution was evaporated to dryness under reduced pressure. Purification

of the resulting residue by preparative HPLC chromatography with (0.1% TFAYCH3CN

(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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0.12 g (5.12 mmol, 50%) of sodium hydride was added to a solution of

2.25 g (5.11 mmol) of the compourgjzfrom example 12b in 40 ml of dry

DMF at OC and stirred at this temperature for 5 min. The mixture was

then allowed to reach RT, was stirred for 1 h, was again cooled to OC and
"H-NMREB0D. Mgz M) B R (rpotigl Botd abderatpieostiddert-adsied (s,

[ ti irri nti is t re for 30 min,
24, o e e ot e . i i 772 (m.
2H), 7 Shifacted thrdd)timha8 (With iddH2CI12. The combined organic phases were
dried over Na2S04, filtered and concentrated. The residue was purified
by chromatography on silica gel. 3.15 g of the title compound were
The twaiRaadiers stENRRCRITRP NN A et eg e s yvpsegiepasaed &y siyral
phase Brégdsatl bt ShafddpliRy; PHAsé:WnirddaBHL O -8 diehSbhs:
7.42 (s, 1 H), 7.70-7.77 gl% 2H). Example 12d Dimethyl )
250 = 4 mseRARitoRPESA IR ‘ﬁﬁ%ﬁg‘ﬁ'?&iﬁ%ﬂﬁ}]ﬁmhi/l)?ié-eius 0.1% ammonium
acetatdiiEBiags); 4ol raRlonatgrhth, GRAtharek.f8:move); 272 pl) of triethylsilane
and 1.76 g (15.46 mmol, 1.19 ml) of trifluoroacetic acid were added to a
EnatiogsiutioRicf 3.08 gi1.55 mmol) of theacdispearid Rom1 233 inmpie 12¢ in 15
ml of CH2CI2 while cooling in ice and stirring, and stirring was continued
at OC. After 5 h, while cooling in ice, 10 ml of water were added and the
Exampb113 was adjusted to 9 with 2N NaOH. The resulting precipitate was

o A R R
propion#ENMR (400 MHz, CDCI3): S = 1.49 (s, 9H), 3.58 (s, 2H), 3.77 (s, 6H),
3 ml oiﬁa%%@I&éﬁﬁﬂ}&x%@@tﬁ%r%ﬁ&ﬁzﬁéﬁe 1ddbd’t8% GHRHER St HLEEF BRI o1 of

12e D t
the CO@R%@?&%&W@M&Médﬁifﬁaiﬁ@fﬁ%{ﬁwg-ﬁh{%ﬂtd@ﬁ@hﬁﬁmﬁawre

for 12 MNTHB 24y Wedlanmedh soMHABDIAGSTBE {100 MBI Es0fNEe residue was
ml of DMF 15 was cooled to OC and,

. compaund from ex Ieolrﬁ%in, 0 | d,
cried W Y g T o F 050y BB BRE Rl kagaarde i
the forpoofiansarhbphuxtuselidas stirred at OC for | h and then 423 mg (3 mmol)

of 4-fluoronitrobenzene were added and stirred at RT until conversion

Rt (mefhed ofipietd Maturated d4BdESS Nake&Ibdbllition was added to the

: h A c oh o
N 0 G e A, S S0 P e Bl By, 492 (e,
TH), 5.dBriam2itig faphydr sijjcade(d 394 o 28 (he, BiE.coBPOEMETRSS (s, 1H),
7.75 (m, 2H), 8.05 (broad s, 1H), 9.50 (d, 1H).

Example 12

3-(6-Aminopyridin-3-y1)-2-{1-{4-(3-phenylureido)phenyl}-1 H-imidazol-4-yl}propionic acid
Example 12a

Methyt (1-trityl-1H-imidazol-4-yl)acetate

A solution of 2.78 g (19.80 mmol) of the compound from example 1¢, 5.52g

{12.80 mmol) of triphenylmethyl chloride and 2.00g (19.80 mmol) of triethylamine in 5 m|
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
Néa2804, filtered and concentrated. The yellow oil resulting from this and the precipitate

were combined and chromatographed oh silica gel. 4.2 g of the desired compound

resulted.
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obtained. Rt (method B) = 1.30 min. MS (ES+) = 526 [M+H]t Example 12f
Dimethyl 2-[1-(4-aminophenyl)-1 3
H-imidazol-4-yl]-2-(6-tert-butoxyca?bonylaminopyridin- 25
3-ylmethyl)malonate 824 mg (3.66 mmol) of tin(ll) chloride dihydrate were
"H-NMBdded kHz soDbby): of 383L6ads(QAE HBwofs ofe &empguIK) frono-7.18 (m,

a?na? 12¢ | of F and stirred at RT overnight. The solvent
6H), 7'gvééls' eiméz\%‘ o%a' eg(;lcs)ffj and the residue was partitioned between EA

Examplntdat. aqueous NaHCO3 solution. The aqueous phase was extracted

Dimeth @?MH@%&H&%&QW@@?@%QQWC phases were dried over Na2S04,

iltered and concentrated. mg of the desired compound were
3.50 g ShidemoRoffea ey Ly omieranpIE Ry wargsimolpdixahprealaly

THF anecddiBtetbyd=C. 1.67g (9.96 mmol) of fithium bis(trimethylsilyllamide as 20%,
2-(6-tert-butoxycarbonylaminopyridin-3-ylmethyl)-2-{1-[4-(3-phenylureido)-
strengtygafiipn i d%ﬁzﬁ%@ﬁaﬂi&%\e@%qﬁalw@ﬁl M B EemporAesulting

mixtureftons exanipie 026 wersriissohetied Q186 of (aoetpmilbicolhetagulting
.sSolution was cooled to 0C, and 14 0.12 mmol, 13.2 pl) of 5 phenyl

ovanorERERNAE SHUEDo G (690 TN O b (ARG e decadpr

further 21 MBHWSINRASINE 408 PR damnst @isRatLENGT 41 solution andtextracted

4-dimethylaminopyridine was added. The reaction mixture was left to
twice wiltahd oVeeightzinddlvegamiapbeatsdyant washedidite watsr, dried over
chromatographed on silica %?é“ mg of the title compound were

NazSOgnilitied 7 atRSkiiBjed 1 28IMARMEREY Af e 5 gIumpR Fies@rigEorded
192 RO BB A B ORI e g

affordedenfuisieen seragerd ﬁ%&ﬁﬁ%@?ﬂm concentrated hydrochloric acid
Ry (met‘i% C. é_fﬁr nlng h, the m&ggggﬁgdl%%ﬁf%}mwater, and the reaction

mixture was freeze-dried. I e residue afforded 15 19

TH-NMD itl )GURMKAERISETLIOK t ( 0al R)-740) i
B e AR R L e R

6H), 7.28:633dm #y) 47088, 1), 6.90 (d, 1 H), 6.98 (t, 1 H), 7.30 (t, 2H), 7.43
Examplél12tl), 7.61 (m, 4H), 7.78 (s, 1 H), 7.80 (dd, 2H), 7.90 (s, 2H, broad),

Dimethyr (O tert DU SR Ao i BT d 9-(1-trityl-1H-imidazol-4-yl)-
malonate |

0.12 g (5.12 mmol, 50%) of sodium hydride was added to a solution of 2.25 g

{6.11 mmol} of the compound from example 12b in 40 mi of dry DMF at 0°C and stirred
at this temperature for 5 min. The mixture was then allowed to reach RT, was stirred for
1 h, was again cooled to 0°C and then 1.47g (5.11 mmol) of the compound frem
example 1b were added in one portion. Stirring was continued at this temperature for
30 min, then 50 mi of water were added while cooling in ice, and the mixture wés

extracted three times with CH2Clo. The combined organic phases were dried over

NagS0y4, filtered and concentrated. The residue was purified by chromatography on
silica gel. 3.15 g of the fitie compouhd were obtained.

"H-NMR (400 MHz, CDCls): § = 1.53 (s, 9H), 3.63 (s, 2H), 3.72 (s, BH), 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-yimethyl!)-2-(1H-imidazol-4-yl)-malonate
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Example 13
3-(6-Aminopyridin-3-y|)-2-{1-[2-(1-§ henylacetylpiperidin-4-yl)ethyl]-1
-H-imidazol-4-yl}- propionic acid Example 13a 25
1-[4-(2-Hydroxyethyl)piperidin-1-yi]-2,2-diphenylethanone

0.20 g etRpeiidin; 2-3tqihaiakictnl g e yas NG eWREHIAY m) of

nor SRS (U, L9, DOpIOUPe g (CST, o o

examplyHechIpside Gr RO Joe) vwh S Shatmpi el angkstiRbenyiaget ﬁ%@s

(2.02 g; 9.51 mmol) were added in this sequence. N,N-diisoprop
continuethgladheMIEAL, MbiNerdpliby micel) Wanltbenaddedto thidedanivthe pH
' ' irred.at RT for 16 h. The reaction solution was .
wes o[ & BUER ADITLE BB b BERE SR wgon

triturat@nfh B0 Qanis splotTwasiwashed wHceassbebnitksatyaed of the
NaHCO3 solution, 2N HCI and saturated NaCl solution. The organic

desiredgrveavas vesarbtetedf, dried over Na2S04, filtered and concentrated.

1y AA2sRydroxy JRIpgridin: -2 i e . :
b oy e e HHe i T e .
7.06 (spiirifica#3r(sRt b SR8’ m.33hin MS (ES+) = 324 [M+H]' Example
13b 5 1-[4-(2-Bromoethyl)piperidin-1-yl]-2,2-diphenylethanone
: 1-[4-(2-Hydroxyethyl)piperidin-1-yl]-2,2-diphenylethanone (2.39 g; 8.11
Exampigheh) was dissolved in dichloromethane (20 ml). At room temperature,
DimethphRgphercbistithcamisiey 6hinay B2 Syabimas Slawl-saesd dionwise.
imidaz 'IE'_fﬁe&li\fac ion mixture was heated under reflux for 4 h. Cooling was
Tollolwat 15y

V\tlgshing with saturated NaHCO3 solution, 2N HCI 10 and

A solutim_twfa@t@di MNa 1 6l ntio) aviditkecongamic phrase svasrsdpdatdd off @hdf DMF
was coJfiSGOUsE NarSRf {ﬁﬁﬁ%‘é@%ﬁ@?d&%’é{sp é&j&%e%‘é?ﬁrﬂ BRI Svere
ue silicd g Fj éf in

Purification of the resi rough a cartridge el) resulte

added i pprtopfetioethitiuseadistinrsg] 3t 0 @iisthidnhlstsbitenet@ T6gt Rrdol) of

4~ﬂuordﬁ3@9$\rﬁ%ﬁ@%@@a%ﬁédlaﬁ% BHRMARF Ui 3R IM I wis EXAPRIE.

Saturaidq Graemepyatit 3s)dpRH{dA 24s-diurehiy doetylpieddivhitty heth ydtacted
H-imidazol- 4-yl}propionate Ethyl
with EA3-{6eaongay ptias8whs2d(lHd-onetdia)304) fitpieh ated (3O8co1g: 0638 The
. mmol) was dissolved in absolute DMF (2 ml). Sodium hydride (50%; 19
ressduwsdqggfmqnm%@phy on silica gel. 394 mg of the title compound were

obtained.

Rt (method B) = 1.30 min. MS (ES+) = 526 [M+H]"

Example 12f

Dimethyl 2-[1-(4-aminophenyl)-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 mQ
(0.73 mmol) of the compound from example 12e in 10 m! of DMF and stirred at RT

overnight. The solvent was then evaporated off, and the residue was partitioned between

EA and sat. aqueous NaHCOg3 solution. The aqueous phase was extracted twice with

EA. The combined organic phases were dried over Nas>S0y, filiered 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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20 and the reaction mixture was stirred at RT for | h. Then
1-[4-(2-bromoethyl)piperidin-I yl]-2,2-diphenylethanone (148 mg; 0.38
mmol) dissolved in absolute DMF (I'ml) was added. The reaction mixture
was stirred at RT for 1 h and then concentrated under reduced pressure.

Dimetwné (esietmmwawenmmaim;h@pw@lna@qlmhwwtth[diqbl@ﬁ@ﬁynﬁe@o
hen i 'Ié'?f g? us phase was made basic with 1 N NaOH and
pheny xtrag? CASE (3x) The combined organic phases were dried

o0 mg éOérONaﬂ@(Mf fRemompaintdreolesatyre di2feduced syelsedra reSulless in
| \
ac&tonﬁmél FHORAIRARYLINSA g)a% %%%Hélf{r)n 0°C, and )A}pro %erra%ol 13.2 pl) of

diphenylacetylpi e(dln -4-yl)e
phenyldspeyanadh ard Bors, ﬂmﬂ)mst@maﬂmww]ddg&aﬁme

mixturd 3&s$Uarmed to RT and a spatufa tip of 4- dlmethylammopyndme yas added.
3-(6-Amijnopyridin-3- (1-diphenylacetylpiperidin-4-yl)ethyl]-1H-im

There o0 q)l }xr%l% ﬁfglégﬁg{;éﬂ]wem:ght and then evaporated, and he residue
was chdelbatoyrameiton St 2él-I- thdlithrevissaiyhiRaidindraiiamed.

H-imidazol- 4-yl}propionate (71 mg; 0.12 mmol) was dissolved in absolute
Rt (meghng il TeD8RININ N 57 NMSHESS pISoAIMmhiol) was added thereto.

Exarm Te action mixture was stirred at RT for 16 h. It was then neutralized
pWlth N HCI (128 pl; 0.12 mmol) and concentrated under reduced

3-(6-Amiespyridint v 2ake i v(B-iphersthaeidoipic:fittére o tinnit apoladG/lipestamsic acid

nd d d
47 ma R e B s P e
concerpatagiuerarioniceneisl 4% BRI GriddembEMhigR va&tmmvmm@f@.ted with water,

and thSTeaATBNRRIN 3 irdabb-thELr dipbeacepiRe idiné radletiyirbrded
H-imidazol- 4%3 opionic acid (50 mg 0.09 mmol) was obtained as a

19 mg o iralle &8 AhasiRiRieereassiaif Ms (ES+) = 538 [M+H]' 10
Ri (m@tﬁd}]lﬂﬁ_@%w d6-DMSFY: Agsgph ﬁﬁsmﬁﬁzll 51 (m, 5H); 1.61 (m,

2H): 267 (m, 2H); 2.94 (m, 1 8-3.56 (m, 3H), 3.65
TH-NME4D M0 (s C-d): 4.693071dd); ﬁ7§43(mo %hﬁ,, H89498 th; 8-896d (g,

110, 6 G g P o b0 T o R T8 55y B

7.90 (43 phopaaini@. 8Rics Thd e atimpesnd, (54 )ng.18. 12, mumol) was
synthesized in analogy to example 13. Rt (method C) = 0.88 min MS

(ES+) = 448 [M+H]+ 'H-NMR (500 MHz, d6-DMSO): 1.10 (m, 2H); 1.41
Examp{en13H): 1.60 (m, 3H); 1.72 (m, 1H); 20 2.71 (m, 2H): 2.95 (m, 2H); 3.48

3-(6-AThopiafh 92 2H: 3P 4Bnd i 2R oS e AlIN-B:05ethy -1 H-imidazol-4-yi}-
propionic acid

Example 13a _

1-[4-(2-Hydroxyethyl)piperidin-1 -yI]'—2,Z—diphenytethanone

ZFPiperidin-zi—ylethanol (1.12 g; 8.65 mmol) was infroduced into dimethylformamide
(BMF, 10 mi). Then hydroxybenzotriazole (HOBT, 1.46 g, 9.51 mmol), 1-ethyi-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (EDC-HCI, 1.83 g; 9.51 mmol) and
diphenylacetic acid (2.02 g; 8.51 mmol) were added in this sequence. N,N-diisopropyl-
gthylamine (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 NaHCO3 solution, 2N HCI and saturated NaCl solution. The

organic phase was separated off, dried over Na,SOyu, filtered and concentrated. The 1~
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(d, 1 H); 6.90 (s, 1 H); 7.11 (d, 1 H); 7.32 (m, 2H); 7.43 (m, 3H); 7.49 (s, 1
H); 7.61 (s, 1 H) Example 15
3-(6-Aminopyridin-3-yl)-2-[1-(1-benzoylpiperidin-2-ylmethyl)-1
H-imidazol-4-yl]propionic 25 acid The title compound (41 mg; 0.09 mmol)
[4-(2-hygeaxsgiiredpeitrin-dndlog - @rdeyisieamnriéx8Bo8.¢) 210181 ehilgivs! in

this waywasraA8tNwhlt WithMR R0 Milfcd6AMSO): 1.12 (m, 2H); 1.39
(m, 1 H); 1.61 (m, 1 H); 1.92 (m, 1 H); 2.80 (m, 4H); 3.48 (m, 5H); 4.20

Rt (methmg BHY; 530ntin 2H); 6.2848, (E8H) 6.8a4iMEH]J; 7.10 30 (d, 1 H); 7.35
(m, 6H); 7.61 (s, 1 H) Example 16

Examplg_ i@Aminopyridin-3-yl)-2-(1-{2-[1-(3-phenylpropionyl)piperidin-3-yllethyl}-1

1-[4-(2-Brisidaagigndiriapionicagidihehpr tittmepmpound (15 mg; 0.03 mmol)

IRSTET OEL R ok
dissolvsémir.&ﬂic)hﬂsz(etha‘i.mb) %{Jﬁalmﬂ%‘d@ngrﬂp(a’r@ﬂm; 2?9%@0@%38 tﬁglrﬁr(;r_lm.e
o S AT AT S 2 e

reflux fd*RMEedihg was followed by washing with saturated NaHCO3 solution, 2N HCI
3-(6-Aminopyridin-3-yl)-2-[1-(1-diphenylacetylpiperidin-3-ylmethyl)-1

and satpraheid Masks9litioroFodihacgrnis e e e wee 418 AN 008! kied|pver
was synthesized in analogy to example 13. 10 Rt (method C) = 1.13 min_ -

NezSOfyd B Sy S ISP B HRE (B68 P B BT D g3 i, Biue

; ; i) ol A408 )i : AR 12056529
oA TS G BT AR WA i
dipheﬂée(ég&ﬁﬂﬁdgﬁ 9f-§=§/l)-)-’?—'(1@¥ -[1-(3-phenylpropionyl)piperidin-4-yl]ethyl}-1
-imidazol=4-yllpropionic g itl (81 mg; 0.17 mmol)
Rt (met\‘/:"v%s S ﬁt’gééézéﬁc?!’?in analogﬁ@%%ipl?%ﬁgt r]nethod C) = 1.00 min MS
ExamplES30 = 476 [M+H] 'H-NMR (500 MHz, d6-DMSO0): 0.92 (m, 2H); 1.32 (m,

e o R A T R S B S e
4-ylipropibBdm, 2H); 7.22 (m, 4H); 7.45 (s, 1 H); 7.63 (m, 1 H)

Ethyl 3-(6-aminopyridin-3-yl)-2-(1H-imidazol-4-yl)propionate (100 mg; 0.38 mmol) was |
dissolved in absoiute DMF (2 mil). Sodium hydride (SO%; 19 mg; 0.38 mmol) was added,
and the reaction mixture was stirred at RT for 1 h. Then 1-[4-(2-bromoethyl)piperidin-1-
yi]-2,2-diphenylethanone (148 mg; 0.38 mmol) di.ssoived in absolute DMF (1 ml) was
added. The reaction mixture was stirred at RT for 1 h and then concentrated under

reduced pressure. The residue was taken up in 1N HCl and washed with dichlormethane

(CH2Clp; 2x). The aqueous phase was made basic with 1N NaOH and extracted with

CH>Clp (3x). The combined organic phases were dried over NasS04. Removal of the

solvent under reduced pressure resulted in ethyl 3-(6-aminopyridin-3-yl)-2-{1-[2-(1-
dfphényi_acety!piperidin~4-y¥)ethyi]—1 H-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-y1)-2-{1-[2-(1-diphenylacetylpiperidin-4-yl)ethyl]-1H-imidazol-4-yi}-
propionic acid

Ethyl 3-(6-aminopyridin-3-yi)-2-{1-[2-(1 -diphenyiacetyfpiperidin—4~y§)e’zhyl]—1 H-imidazol-
4-ylipropionate (71 mg; 0.12 mmol) was dissolved in absolute ethanol (600 ul). 1N



10

15

20

25

30

35

Example 19 :
3-(6-Aminopyridin-3-yl)-2-{1-[2-(1-phenylacetylpiperidin-3-yl)ethyl]-1
H-imidazol-4-yl}- 25 propionic acid The title compound (28 mg; 0.06 mmol)
was synthesized in analogy to example 13. Rt (method C) = 0.93 min MS
NaOH (ES3- 1k 362 fivindl] WANIMBR: (DR Mdtdz THE -RMSION): 10i Al 2B 5t 88 40RT for

16 h. lt]vxgl é%%?r{g‘utr "%egﬁg? '@\1625\*%1 (3%5%“99?(%%%@ i&fﬁ‘a % {anq fgf:lnfr']éer

reducey pregsdrd: Hyvasieken, @H) methamelzay filiesed tradgl? £ C(egaun. The

methafeiRRIBLADved and acetonitrile was added and decanted twice, and the residue
3-(6- Amlnopyrldln -yl)-2-{1-[2-(1-phenylacetylpiperidin-4-yl)ethy

was th@v e avih dis fé%cﬂ‘@@“?ﬁ@’iﬁ‘@ vamplened (@fi/ e, @@g under

high vaBiieh Y29 Iynthesixethibhanalemn-gxa BH 1
oy YR "H-NM %{9 5%0%)@ Jdﬁaahm%%? ggé "r?fgzgh

et R e A AP bl S0 o Lo E BSRO BB EAP o oioss

solid. 1H); 6.90 (m, 1H); 7.20 (6H); 7.60 (m, 2H) 5 Example 21
3-(6- Amlnop ridin-3-yl)-2- ((M% 4'-met
Rt (meg?ﬁﬁéﬁyfﬁ rBURYI)piperi Aé%émgﬁﬁmﬂﬁﬁildazol 4-yl}propionic acid

N T 8 A e T B B R %ﬁm
2H); 2. @sbtmvlm @Gimmciﬁ)l 32858, 360-Hm1 14)(31.63Hn 1108;(FaS0 K, 2L B6; (.09 (t

2 ) t4h d ); 6.49 (d,
S A o RS S A R, 4H;“”7>*65 m 1
H) 7.72 (m, 2H) is Example 22 3 -(6-Am
Exampieopyridin-3-yl)-2-[1- (1 benzoylplpendln -4-ylmethyl)-1
acid The title co 46 m & 0.10 mmol)

e Al SR Sl T TR —

acid (ES+) = 434 [M+H]" 20 'H-NMR (500 MHz, d6 DMSO) 110 (m, 2H); 1.45

The ntl%’b%ﬂ? z?ng;iéﬁ”rqngg? ?ﬁg«ﬁbw gﬁ%% gYEg‘% %étﬁsga?‘?&(ﬁg

Rt (metthd Sp=(ma8in7.42 (M, 3hY;(£8%)(s.4u4&) Mﬁﬁ} (S 1 H) Example 23

~ TH-NMR (500 MHz, d®-DMSO): 1.10 (m, 2H); 1.41 (m, 1H); 1.60 (m, 3H): 1.72 (m, 1H);

2.71 (m, 2H); 2.95 (m, 2H); 3.48 (m, 3H); 3.92 (t, 2H); 4.45 (m, 1H); 5.57 (s: 2H); 6.28
(d, 1H); 6.90 (s, 1H); 7.11 (d, 1H); 7.32 (m, 2H); 7.43 (m, 3H); 7.49 (s, 1H); 7.61 (s, 1H)

Example 15
3-(6-Aminopyridin-3-yl}-2-[1-(1-benzoylpiperidin-2-ylmethyl)-1H-imidazol-4-yllpropionic
acid '

The title compound (41 mg; 0.09 mmol) was synthesized in analogy to exampie 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-Aminopyridin-3-yl)-2-(1-{2-[1-(3-phenylpropionyl)piperidin-3-yljethyi}-1H-imidazol-
4-yhpropionic acid

The title compound (15 mg; 0.03 mmol) was synthesized in analogy to example 13.
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25 3-(6-Aminopyridin-3-yl)-2-(1-benzhydryl-1 H-imidazol-4-yl)propionic
acid 11 mg (0.23 mmol, 50%) of scgjéum hydride were added to a solution
of 50 mg (0.19 mmol) of ethyl 3-(6-aminopyridin-3-yl)-2-(1
H-imidazol-4-yl)propionate (example 1 g) in 0.5 ml of DMF at RT and

Rt (metbidded)feriloa. hien 48 mongs 18 samely pf bxerpgdiphenyl- methane were

added, and the mixture was stirred at RT for 3.5 h. It was then heated at

"H-NMRE50Mbiz2d3-BRIS Ritet d8ding3H ) SbWeateBiiad Zdded, thd:Rigute, 2H);
2.77 (nyvéﬁwrggteﬂ Veith. 5&0%99' Hm ofgan anh@ﬁe 3"’8’@ @driedy Oﬁe{dé“@Z%@f} 555

filtered and concentrated romatogr on sil |ca el affor
(5 2H) LS8 R S B ST B2 A S A5 (. 1H)
The product obtained in this way was taken up in 0.4 ml of 50%
congentrated hydrochloric acid and treated in a microwave at 180C for 3
Examplr%i‘rl]_ Freeze 60 drying after cooling of the reaction mixture afforded 5 mg
3-(6-Anuihthey tilenedmpadnd aeigishyrrouthlpiteedRi-gryk s A) FHLOH are-AAF)-
o ioniEgéfdz 399 [M+H]+ 'H-NMR (500 MHz, d6-DMSO0): 3.05 (dd, 1 H); 3.11
brop “F*H); 3.70 (m, 1 H); 4.12 (m, 1 H); 56.38 (dd, 1 H); 7.02 (s, 1 H),
The title aarmplayindHf 97m2®-¢.63 l(mmcsb-h){aE BYrithesiEhd h7ah alogy k) 28018t

Rt (metéc(% ﬁ)rg?nfjswlrﬂg\ 3“@ é&” E3 % 4{MT$QOI 1-ylbenzyl)-1
"H-NMRIEBIRRAL o IRetonis Beid. A0 i 51g.(0.88 Mo gmmgfoz?@fé ﬁ%& (m, BH);

hydride were added t6 a solution of 60 Mg
4.09 (mg léihrﬁiﬁgémlcﬁh%fifﬁgzﬂmdﬂ%@a%%lmﬂ Boﬁ@ﬁe(fé (é%’r)nﬁl@ﬁ(@) itH)
0.5 ml of DMF at RT, and stirred for 1 h. Then 55 mg (0.23 mmol) of

Exam 6% (bromo methyl)phenyl]-1 H-1,2,4-triazole were added, and the

|xﬁ1re was stirred at RT for 3 h. After this, 1 ml of water was added, the

3-(6- Ammxmyemmgedmiemdtmsahmtbtbmmgampetﬁjnaha@e]w}dmdrﬁmzoa-
—yl)progf@%# ltered and concentrated. Chromatography on silica gel

hyI 3-(6-aminopyridin-3-yl)-2-[1-(4-[1,2,4]triazol-1-ylbenzyl)-1
The titleicpnigorsicuBimaidioatenTheyas duothsisiarkih iandisgydy exasrtakeh3.

Re (el R b AL D TROC tor 3 S LESSLE AAATSHE: weoling af the reaction
. NMEQ“{%S%W@Q%@I@@)%@?@H%WP@E% @9 BigRyglo %%?%5'3% 2H);

(method A) =0.16 min =390 [M+Hr 'H-NMR'(50
2.85 (myativiséh: (3104HddB. Zﬂ{)ﬂsﬁd)(éeﬁ&(n 2i 83,4, mw)ﬁaigf(észzbi) 6.29 (d,

1H); 6.699%,(8-H); 1550 (d1-BH);20. 60 (a-bHY, 4578 448 (ms , 4186 (d, 1H);
7.95 (d, 2H); 8.08 (s, br, 2H); 8.26 (s, 1 H);9.28 (s, 1 93 (s, 1 H).

Example 19

3~(6-Aminopyridin-3-y1)-2-{1-[2-(1-phenylacetylpiperidin-3- yl)ethyl] ~-1H-imidazol-4-yl}-

p!'OpIOﬂiC ac&d

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]"

"H-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-imidazol-4-yl}-
propionic acid
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25 Example 25 3-(6-Aminopyridin-3-yl)-2-[1-(4-trifluoromethoxybenzyl)-1
H-imidazol-4-yl]propionic acid Theéi le compound was prepared in
analogy to example 24. Rt (method"A) = 1.04 min. MS (ES+) = 407 [M+H]
30 'H-NMR (500 MHz, d6-DMSO0): 2.98 (dd, 1 H); 3.12 (dd, 1 H); 4.02 (m,
The title EYnEp3ar(S (2Hind B4gdnihdd) WadQyetheb iy Tr38nAI46,(1B. An 5168 3.
m, 2H); 7.93 (s, br, 2H), 8.75 (s, br, 1 H). Example 26 61 3-(6-Am
Rt (me 'gﬁrpéﬂynr@[l-(l,1-o|i%t&%ﬁ:‘ﬁ%r{i\dfﬂﬂihiophen-z-wmethy|)-1 H-

1 tag]! -yl innic acid The title ¢ und was prepared in analo :
N s AS - O 56 e 7S (H S A1 kv 420 (.
12H); 5-ENWR 2500089 4 6LBIVGE) (&1 L 0HE, 2B, BIAE @0 1rh)28)18 (dd, 1 H);
3.99 (m, | H); 7.40 (d, 1 H); 7.22 (d, 1 H); 7.60 (s, 1 H); 7.70-7.82 (m, 5H);
7.98 (s, br, 2H); 7.99 (s, 1 H); 8.46 (s, 1 H). Example 27 fo 3-(6-Am
Examglgog ridin-3-y1)-2-[1-(5-chlorobenzo[b]thiophen-3-ylmethyl)-1

3~(smArH'n%Waaﬁ{:ézylb-M@gw&%@ﬁﬁ%ﬁ@ﬁyﬁ%ﬂ&%%ﬁfgfé?ﬁﬂﬁl%ghyu-1H~

.., analogy to example 24 and was obtained as bi oacetate _
‘m'dazB?gp‘éﬁBER}B%th@*%t (method A) = 0.98 min. MS (ES+) = 413 [M+Hj+ 15

The tithHNIMBO (B0 38 IO GOMSBEDY) 288 £98inblYed. h3atiod/HY 4O6HR. 13,
H); 5.61 (s, 2H); 6.78 (d, 1H); 7.42-7.53 (m, 2H); 7.63 (d. 1H); 7.70 (s,
Rt (methigd €8a-7.2B M, 3H); 8.0RIBs(ESH);BE (@4HH); 8.92 (s, br, 1 H).

8 20 . ) . , i
1H*NME@%@%&%@W&?MJ%fgl(z?-‘ffboT%@Ho%én%%fﬁH%i&’a%@|(au§’1rl),
2.80-3 pfbpiurfitincd? Tt titly ac&ﬁmmh)mm@r(emmw;ie.ammwﬁ g@gﬂtﬁzm;

btaine isgrifiu atg after. arative .
68 (o 8 T e T L 00 i
d6-DMSO): 2.98 (dd, 1 H); 3.13 (dd, 1 H); 4.08 (m, 1 H); 5.30 (s, 2H): 25

Exampfe8i(d, 1 H); 6.95 (dd, 2H); 7.07 (m, 3H); 7.23 (dd, 2H); 7.40 (dd, 1 H);
H); 7.69 (m, 2H); 7.93 (s, br, 2H); 8.87 (s, br, 1 H).

44 (m, ) S (S, | ! .
3~(6-An71 lnopgfni‘]ldi]h—-&yl)ﬁu[‘i ~(1-benzoylpiperidin-4-yimethyl)-1H-imidazol-4-yl]propionic
acid :

The title compound (46 mg; 0.10 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): 1.10 (m, 2H); 1.45 (m, 2H); 1.95 (m, 1H): 2.80-3.10 (m,
4H); 3.50 (m, 2H) 3.62 (t, 1H); 3.82 (d, 2H); 4.48 (m, 1H); 6.03 (m, 2H); 6.48 (d, 1H)
6.90 (d, 1H); 7.19 (d, 1H); 7.35 (m, 2H); 7.42 (m, 3H); 7.55 (s, 1H): 7.61 (s, 1H)

-
L3

Example 23

3-(6-Aminopyridin-3-y!)-2-(1-benzhydryl-1H-imidazol-4-yl)propionic 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-y!)-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 bromodiphenyi-
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 m| of water was added, the mixture was extracted with
EA, and the organic phase was dried over NapSOy4, filtered and concentrated.

Chromatography on silica gel afforded ethyl 3~(6-aminopyridin-3-yi}-2-(1-benzhydryl-1H-
imidazol-4-yl)propionate. 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-
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Example 29 3-(6-Aminopyridin-3-yl)-2-[1-(2-phenoxybenzyl)-1
H-imidazol-4-yl]propionic acid 30 k%ﬂe title compound was prepared in
analogy to example 24 and was obtained as bistrifluoroacetate after
preparative HPLC. Rt (method A) = 1.05 min. MS (ES+) = 415 [M+Hj' 62

drying HHENMRIGHONHZr BN SR A detbd B Bitishitd-BomOauim.akH);

i 5.37 (s, 2H); 6.82 (m, 2H); 6.90 (d, 2H); 7.17 (m, 2H); 7.30 (d, 1 H);
bﬁhyd”?%%% (M, 4H): 7.69 (m, 2H); 7.92 (s, br, 2H): 8.82 (s, br, 1 H). 5

R¢ (metRgample 304 min. MS (ES+) = 399 {M+HI]* n o
- ‘3-(6-Aminopyridin-3-yl)-2-[1-(4-phenoxybenzyl)-H-imidazol-4-yl]propionic

"H-NMR DT Wittt 6 eBMBaINE. A dpreibtired] 1n Ghdldgh);to. 2aampleMare] was H);

biai istrifl f reparative, HP (mset = .
638 (o A = T T 10 TR (O8I, DA B!
8.02 (s(@a, Al); BOB(sdd HIH); 4.07 (m, 1H); 5.28 (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 H); 7.68 (m,
2H); 7.90 (s, br, 2H); 8.88 (s, br, 1 H). Example 31 15
Exam15’@-(’)3§‘-Aminopyridin-3-y|)-2-(1-prop-2-yny|-1 H-imidazol-4-yl)propionic acid

3-(G-A@ﬁaﬁwg@ragkqmz:ﬁﬂlw@;f@@@ﬁb—mt@x%@l@l@wfmTzciazlc)ﬂ-zt-rs]prct;piggizc acid
rnain-o- -4\ L-Prop-4-ynyi- -Imidazol- 4-yl)malonate

11 mg A L e O R ACOR o8 R B fih 800
(0.23 npood) if aaybm@m)x(ﬁmmpparg%mgmmwficamc@%)@k@md@e@mmp;e 1g)
: 0}).0o1-gime

0 ot e T s .33 e of 1-4+-oromo-
methyllphiradbi iyl Arkibiraeq eveimpideddng e ok SEhetimbdataldsr 3 h.

Atter thi§IMER R RA IS wb AnskinenPauRrd Havalen and Griraced Mt EArganic

Purification by chromatography on silica afforded 27 mg of the title
phase wesiiethdva5N44SKIR {#efelkiz) EDCE)ratdd. GhRiatbd2tty bifiica gel

2.52 (m, 1 H); 3.60 (s, 2H); 4.67 (d, 2H); 6.98 (d, 1 H); 7.12 gs, 1H);7.21
affordegsetpyl P-{BaoiiopHjdi-gate 1 tHf-EadiiieaaiA-yibenzyl)-1H-imidazol-4-
y!]propi@@aﬁﬂ?ﬂ@pﬁd&?iﬁé@b&%f%e@inﬁf@@faﬂ%&dtHki@ﬂi@@Zdﬂ:ctﬁﬂﬁw&mgP@CgaCid

0,A solution of 40 mg (0.09 m of the compound from example 31a in

concen S e PR T aTb L B ACTE e R G B TR g ooz
drying #terceetingrj tifterecmtingnixture afforded 5 mg of the title compound as
bishydrochloride.

Rt (method A) = 0.16 min. MS (ES+) = 390 [M+H]"

"H-NMR (500 MHz, d°-DMSO): 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-yi)-2-[ 1-(4-triflucromethoxybenzy!}-1H-imidazol-4-yi]propionic acid
The title compound was prepared in analogy to example 24.

Rt (method A) = 1.04 min, MS (ES+) = 407 [M+H]"

"H-NMR (500 MHz , d°-DMSOY): 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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afforded 21 mg of the title compound as bishydrochloride. 'H-NMR (500
MHz, d6-DMSO): 8=3.11 (dd, 1 H);.3.20 (dd, 1 H); 3.78 (s, 1 H); 4.21 (t, 1
H); 5.12 (d, 2H); 6.92 (d, 1 H); 755 s, 1 H); 7.75 (m, 2H); 8.04 (s, br
2H); 9.03 (s, 1 H). 35 63 Example 32

3~(6-ArBifo pArimepiER3-1) Relibstout2-yiybanddpidasehéryDananianio-acid

xample 32a Eth I 3-(6-aminopyridin-3-yl)-2-(1-but-2-ynyl-1
:mdazﬁ@ﬁ 251° Eﬁ)aproplonate 511 mg (0.23 mmol, 50%) of sodium hydride

The titleverenadded tea suptoedoh 60ahy(Ol@ & ramply Gethyl
3-(6-aminopyridin-3-yl)-2-(1H-imidazol-4- ylﬁi4 ignate (example 19g) in

Rt (memed A et BRFANRT and sifRéSELITAY Img (37 pl, 0.23 mmol) of

1 by t frewas st

H-NMEY ﬁsmv}i%er%v%? addegL 2 th?'e(?}néql1 e?vléisgei(% é%ae?][ |th ]%%«](EFI’]&H :

7.40 (doﬂgg'é)mé %%e?ms?@ﬁféés@)\?éﬁaaﬂh?@@mwu|5éiéd?£w(eohcaiﬁhté@9 (s, 1H);

8.46 (sCfgmatography of the residue on silica gel afforded 28 mg of the title
compound. Rt (method A) = 0.69 min. MS (ES+) = 313 [M+H]' Example
32b 3-(6-Aminopyridin-3-yl)-2-(1-but-2-ynyl-1 H-imidazol-4-yl)propionic

Exampicy 15 A solution of 25 mg (0.08 mmol) of the compound from example

32a in 2 ml of d wit f1 N NaOH and stirred at RT
6 AN et B A RS BB G- 0 B o KM R 1
propioracldetd. After stirring for a further 24 h, the reaction mixture was

r| t|ve HPLC ford
The tiﬂ@%ﬂwlﬁ%@w é I%p%%ég F\%&?n o?geg(get %a%%aﬁt (me%hog 5’%3
bﬁstrlﬂumwm@*&@ewmr[mrﬁﬁﬂ&mR (500 MHz, d6-DMSO0): S = 1 88 (s,
H); 3.12 (m, 2H); 4.18 (m 02 ( 93 (d, 1 H); 7.56 (s, 1 H);

Rt (me%.(%% —915;8 51.524 (s, br, 2 g%% %F%ﬁ'&?) EHhe foIIowing-compounds
‘H-NMW@S@mmar@@Lm 23Y/J9 QAR 931132 EXmp 1HDRR 81 s, 200

6-Amino r|d|n A-dimeth Icyclohe 1H |m|dazol 4-yl|pro
6.78 (d c a%l% %ﬁ)cﬁ[@? rr?e? (?/ THhiSNIS, @802 (s,
1H); S.BQQBCLMW]B@Z If:‘;,l\{MR 900 MHz, d6 DMSO) S =0.93 (s, 3H); 1.00 (s,

3H); 1.33 (m, 2H); 1.48 (m,
Example 28
3-(6-Aminopyridin-3-yl}-2-{1-[3-(4-fluorophenoxy)benzyl]-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) = 1.09 min. MS (ES+) = 433 [M+H]"
"H-NMR (500 MHz, d®-DMSO): 2.98 (dd, 1H); 3.13 (dd, 1H); 4.08 (m, 1H); 5.30 (s, 2H);

8.81 (d, 1H); 6.95 (dd, 2H); 7.07 (m, 3H); 7.23 (dd, 2H); 7.40 (dd, 1H); 7.4 (m, 1H);
7.69 (m, 2H); 7.93 (s, br, 2H); 8.87 (s, br, 1H).

Example 29
3-(6-Aminopyridin-3-y1}-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) = 1.05 min. MS (ES+) = 415 [M+H]*
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2H); 1.85 (m, 4H); 3.04 (dd, 1 H); 3.20 (dd, 1 H); 4.11 (t, 1 H); 4.16 (m, 1
H); 6.90 (d, 1 H); 7.73 (d, 2H); 7.&B(s, 1 H); 8.02 (s, 2H, br); 9.14 (s, 1 H).
The following compounds were prepared in analogy to example 10: 64

S 34- ) . i . :
Hern g SOl 2 T S SR BRI ALY (52
6.82 (m, Hithiémidl-ghh :p?ob]o(mit[; abﬁ)j]%t)i@riﬂhbrc?aaéﬁt& Rn(rethade8) m, 2H);
13, mi ES+H) 7 470[M+H]
792 (s, éf:(g—%m%h%%/rf |rr1éF){/ )-2-[1-({[(4-chlorophenyl)phenylmethyl]carbamoyl}m
ethyl)-1 H 5 imidazol-4-yl]propionic acid as bistrifluoroacetate. Rt (method
Examplegéo: 1.22 min MS (ES+) = 490[M+H]' or
3-(6-Aminopyridin-3-yl)-2-[1-({[bis-(4-methoxyphenyl)methyl]Jcarbamoylim
3-(6-Aminapyidins3ificRibil4-phe Padial B IBIATOLRYHRRRIONS fFigthod
The titleBbm B MSrdpaati it Btabyanalesd was obtained as
L 3 6-AminoP ridin-3->§i—,2-§1€’[ﬁ- 3-propylureido)phenyl]-1
bistrifuqrp ﬁﬁﬁ%ﬁﬁél?ﬁ%’ﬁi Eddfd-Bxample 37a 15 Methyl
- I1- arbonylamy iin-3- toluene-4-sulfonyl)-1
Rt (meﬂﬁ%ﬁdeaz%ﬁ%ﬁﬁbropiona@ %o;@o;guﬁon%o?é)l.[&mgj(&% mmol) of methyl
'H-NMA(1sbenerestm@a) Hissdazol#yatstatd, (ERample ind)iid)182an{gi2H);

THE ooled,ta,- nd,3.74 ml (3.24,00 in,, THE) of lithjun
624 (0, T £ O Rerg it e St para L o3y e ol a1 2058
(mn, 2H) 37080 (T, Her, ARILBBR s, irétat this temperature for 5 min and then 0.65

g (2.26 mmol) of tert-butyl (5-brom om ethyl pyrid in-2-yl)carbamate

(example | b) was added in one portion. The mixture was stirred at -78C
ExampléoBtl h and then allowed to reach RT. The mixture was poured into a

3-(6-ArTRisHRIR, 54 Roq sateRRd YRTGRARRelblianyssishrkig the organic
phase was separated off, dried over Na2S0O4, filtered and concentrated to
ExampleSiyness. The residue was recrystallized from EA/heptane. The

DimethyESYHKIReHCRSbRomerenikaTpdpffuiibasy aiiomynashedroii a fiie BAnaagzol-
eptane and dried. 0.66 g of the tittle compound was obtained. Rt (method
4-yimajgNate 30 min. MS (ES+) = 501 [M+H]' Example 37b 30 Methyl

322 mg3eRarirholioxycashonydarbiregridid-Soylje22(l tH{ @ arahal; \Bi)ikopivadte
otuenc{ g b gy BIBGHCR! A ehanaal aasle s U A5G 8796 I

(0.25 mmol) of dimethyl 2-(6-tert-butoxycarbonylaminopyridin-3-ylmethyt)-2-(1H-
imidazol-4-yl)malonate {example 12d) in 2 mi of DMF. The mixture was stirred at RT for
3 h and then poured into water and extracted with EA. Purification by chromatography on
silica afforded 27 mg of the title compound.

'H-NMR (400 MHz, CDCl): 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-ynyi-1H-imidazol-4-yl}propionic acid

A solution of 40 mg (0.09 mmol) of the compound from example 31a in 1.4 m! 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 bishydrochioride.

'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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(2.29 mmol) of methyl
3-(6-tert-butoxy_carbonylaminopyridggB-yl)-Z-[l-(toluene- 4-sulfonyl)-1
H-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
Exampledited 65 pressure, and the residue was purified on silica gel with a
AR I 1ase mixtwre.of CH2CI2,¢ % st ammonia/methanol. A
(8 A@%%%l%ﬁﬁ? rll %%%g{oﬁagﬁj%ﬁ?ﬂ%gﬁg @%géﬁa@ v Cr'r?zlof the title
Exampiggdund. 5 Rt (method B) = 0.78 min. MS (ES+) = 347 [M+H]+ 'H-NMR
Ethyl 3@4@%Mh@fﬁa@@@@)z@m@@@mq%%m -glzp?bé%rﬁété”'*); 3.87 (1,
1H);,. 6.92 (s 10?; 6.98 (d, 1 H); 7.55 (s, 1 H); 7.63 (d, 1 H); 7.98 (s, 1 H).
11 mg QeahBIEsh ofya i sedividgyrtiinesseadded (o propiinaiabioasy -1 -
(6.23 Wﬂmgdﬁmhﬁg%@m?fﬁmé“g%wgspw-m@?&E@Hﬂ\%@i&qﬁéxamp!e 1g)
, rea e 0 r X e in analogy to Examples
i 0.5 S R LU R h O £ bRy Ao bAadSrTe 1-bromo-2-
butine liveratedid et thedpiinteniergranp siiGH2E IRTFA (Ihl). Substittiowe@shen
rL t [ 10c..Preparative. HELC afforded 8 mq of
o S B e TR e e B R s
NaoSAE Sitpred 0o d\Mbhtlen iatd OO/ Mbtz o RIS Yebid R 88 Giidkdel 4frded

(dt, 2H); 3.07 (m, 3H); 3.18 (m, 1 H); 3.97 (f, 1 H); 6.28 (t, 1 H); 6.89 (d, 1
28 mg g tegitigngomppunda. (d, 2H); 7.31 (d, 1 H); 7.86 (s, 2H, br); 8.19 (s, 1

Ry (megll)?é %ﬁ%‘%@%%ﬁgyoz{fﬂa%ﬁr e A2 iMH T amino)pheny)-1

Examphigpiglazol-4-yl}- propionic acid Example 38a 25 Methyl
3-(6-tert-butoxycarbonylaminopyridin-3-yi)-2-{1-[bis(4-(toluene-4-sulfonyl)-

3-(6- AR N A B2 R W UBTome5r 298 mg (0.26

A solutiomof)25 mg {yd2 dim{groon mgptngﬁybnhmmidamtwlhg?(% 2 ml of Ttr;F was
. fert-huto r inopyridin-3:yoropipnate (obtained from Example

mixed B R R BT R i cesBiBi b BE o

Ovemi@"ﬁd%e#h@M@B@vwesa_dmdoH\ﬁbérpsttuﬁngs‘olrfmrtt’rdoﬂdé},TBepie(@c&img,

mixtur%v@gs'ﬂg‘h@%ﬁéa%nw N"H%!aﬂ% Q%Eé?ﬁfegpﬂ«g a?étive HPLC zilgfolgsiied 5 mg.

-dimethylaminopyridine were added. IXture was warmed

of the tHleemreuidms Sleilgatoassiaien chromatography on silica gel afforded
Rt (metid RI2h 23 min. MS (ES+) = 285 [M+H]*

"H-NMR (500 MHz, d®-DMSOY): 5 = 1.88 (s, 3H); 3.12 (m, 2H); 4.18 (m, 1H); 5.02 (s, 2H);
6.93 (d, 1H); 7.56 (s, 1H); 7.78 (m, 2H); 8.04 (s, br, 2H); 8.97 (s, br, 1H).

The foEIowing compounds were prepared in analogy to example 1:

Example 33
3-{6~-Aminopyridin-3-yl)-2-{1-(4,4-dimethylcyclohexyl)-1H-imidazol-4-ylpropionic acid as
bishydrochloride

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 (t, 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). -

1

- The following compounds were prepared in analogy to example 10:
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the title compound. Rt (method B) = 1.45 min. MS (ES+) = 746 [M+H]+ 66
Example 38b 64 :
3-(6-Aminopyridin-3-yl)-2-{1-[4-(toluene-4-sulfonylamino)phenyl]-1
H-imidazol-4-yl}- propionic acid A solution of 109 mg (0.146 mmol) of the
Exampéesinifodfd according to Example 38ain 1 ml 5 of THE was mixed with

B O o e B P eeanne

propiogp @dgras el sarsalaées SlutibRtirgs Cholde! BorriT Mi(Rétali4éal Wit
3-(6-ArhiNbhilirad,the.-fiHE (assrspRyae )lgbﬂeﬁw;%@%#}&wr{&ﬁym H-
,r UIEE?Q?%?EUQOUS' olution was purified by preparative HPLC, and pure
imidazg g YT a Bl BSIB G S HIHUB RIS o R btclend 28 min MS (E5+) =
490[M-4-BUlfonylamino)phenyl]-1 H-imidazol-4-yl}propionic acid was obtained.

The compound was dissolved in | ml of TFA and stirred at RT. After 30

min, TFA was evaporated off under reduced pressure, and the residue

3-(6-Amiaspiissiiv@ o irwatdibinddyoptilizedhedy iy etitheatitiencoylipoethd witde

o obiai ' OR Bhiai S &0 S =
e T o T A T
ST6[MH]'3.13 (dd, 1 H); 3.92 (t, 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

s,.2H, br); 8.44 (s, 1 H, br). Example 39 20
Examp%-(%zzAminopyridin-3-y|)-2-{1-[3-(3-propylureido)benzyl]-l

3-(6-Arinopgdadivl-3-yiHropiEn(C-peithyiireititp sonyetndrinasiepgipddionic acid

y to Example 38. Only the hydrolysis of the carboxylic ester
Examp?r%t]g:fr)ﬁgediate was different: Methyl '

Methyl 3-(6-terfitbotyridiarGopylaniing®y@eivépylRejdeorrendl4-ddiforighddi-4miazol-
4—yl}prc55f6?1i£’t'%ate (220 mg, 0.275 mmol) were dissolved in THF. An aqueous
solution 25 containing LIOH (1 N, 275 pl) and agueous hydrogen peroxide

A solutigpef DoGg (Fetd mvarl ofrretsyl lidieoranssriéenst Hi-ovdared-ahacetate
e e
. L v Wi oved. esidue w
THF) o&ﬁm%i aﬁmﬁém*gﬂ%ﬁmm&q Fcheeqarimnsoysnie omese of
3 min. mmmﬁa%egma?mmg%hmwﬂ% %@@»ﬁﬁﬁv@ﬁd?fbéé;%ﬁi@g(bfl\(ﬂQgB mmol)
et ther mg. mmao t (metho = U. n. I\
of ter B e R SO e enasesinyone

portion(d reHyi 2168 wasktirez! 32 (78 °CHpr 1 h and then aliowed to reach RT. The

mixture was poured into a mixture of EA and saturated NaHCO3 solution. After shaking,

the organic phase was separated off, dried over NaxS0y4, filtered and concentrated to

dryness. The residue was recrystallized from EA/heptane. The resulting crystals were
ﬁ_!tered off with suction, washed with a little EA and heptane and dried. 0.66 g of the title
compound was obtained.

Rt (method B) = 1.30 min, MS (ES+) = 501 [M+H]"

Example 37b

Methyl 3~(6-tert-butoxycarbonylaminopyridin-3-y1}-2-(1H-imidazol-4-yl)propionate

0.80 g (5.24 mmol) of 1-hydroxybenzotriazote hydrate was added to a solution of 0.65 g
{(1.29 mmol) of methyl 3-(6~tert—butoxycarbonylaminopyridin-3—yi)-2—[1 -(toluene-
4-sulfonyi)-1H-imidazol-4-yljpropionate (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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3.02 (m, 2H); 3.45 (m, 2H); 5.00 (s, 2H); 5.50 (s, 2H); 6.25 (d, 1H); 6.60

(d, 1H); .73 (s, 1 H); 7.05 (d, 1 H),7.21 (t, 1 H); 7.23 (s, 1 H); 7.33 (d, 1

H); 7.50 (m, 1 H); 7.62 (s, 1 H); 919 35 (s, 1 H). 67 Example 40 3-(6-Am

inopyridin-3-yl)-2-{1-[3-(3-phenethylureido)benzyl]-1 _
pressurkjraidbia-Ayipeopionierieid aﬂﬂ@iwqu\&gﬁ;mﬂfgé%@kﬁwgwo

methodB = in. MS (ES+ +H]+

CHZC'%%%%S(S %H%ﬂ %ié‘rB‘R'/??gSS‘ 272 (m, 2H); 2.85 (m, 1H), 2.95 (m,

1H); 3.25 (m, 2H); 3.50 (s, 2H); 4.95 (s, 1 H); 5.05 (s, 1 H); 5.45 (s, 1 H);
Asecogwe?)ﬁtgaq%r%ﬁ)g ég{g yfq_ﬁi% r_gé %?6 o S 11r*!1_|g); 07f ?h8e¥1’{?elc(cgnmpound
Rt (meS16-Bimmb@@ridin-3-yl)-2- {MB{(BS}QWSBKHE{M@}E}]@nzyI] 1

1 4- ni ac ared in ana
N S ) 8 M Qe P AT, TH)
6.92 ((5U0)VHEE (H5-DARSTHS S= BHHS7(68 ()1 )92.0m (4 H)$.45 (m, 2H); 3.75
(m, 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 (m, 2H); 9.45 (s, 1 H).
Examﬁé&ﬁﬁﬁole 42 3-(6-Aminopyridin-3-yl)-2-{1-[3- (3 vinylureido)benzyl]-1

3-(6- Aanﬁ'&Wﬁém é'})/l})}@"?ﬂ?]@, ??H?Jy%gér % ﬁﬂgﬂgg dlng MS%%‘?@%A{@?IOWC acid

analogy to Exam meéthod B

The t:tlﬁ\/p_gq]gopp Nizs (gaeuﬂmqpyd@@m CLADNGYNENTTOrA E2ag30(end bH,
analog$ %E(KQH%BSE»@@(B@; ah@huﬁé&qﬂéht@)nﬁr@ﬁb@n’?’é‘h@rﬁ%ﬁ%u%f&nér%n the

!;teratugeé% FI}%} f gg%ég#é’l? éao&%:& H)ﬂ7 %?fé%t&t@n &235 t rgn 1ca|1_z|"ned out

as in Eq@penifiottifaeoéestilp 24P1-{{befatipdrgicaghsitiay hieetdylbbund as

: qall -4-yl}propionic acid The compound was prepared in analogy to
b:stnfidé;lggm!&ﬁég 37a-37b and 1 Ob. Elimination of 30 the protective group took
Ri (mefadLas Gektiibad. Rt (methSdESS 485+ MIS (ES+) = 462 [M+H]+

"H- NMhSd‘éMﬁf@OQé\ﬁMS@‘i BMBQE & 3773 4B A2 Pt P 39 By,
1My 357 1 m)%zsa 1H); 6.89 (d, 1H); 7.51 (m, 4H); 7.21 (d, 2H); 7.31 (d, 1H): 7.86
(s, 2H, br): 8.19 (s, 1H).

Example 38

3-(6-Aminopyridin-3-yl)-2-{1-[4-toluene-4-sulfonylamino)phenyl]-1 H-imidazol-4-yl}-
propionic acid

Example 38a

Methyl 3-(6-tert-butoxycarbonylaminopyridin-3-y1)-2-{1 ~-[bis(4-(toluene-4-sulfonyl)-
amino)phenyl}-1H-imidazol-4-yl}propionate

A solution of 115 mg (0.26 mmol) of methyl 2-[1-(4-aminophenyl)-1H-imidazol-4-y1]-3-(6-
tert-butoxycarbonylaminopyridin-3-yl)propionate (obtained from Example 37b) was
dissolved in 20 mi of CH3CN. The solution was cooled to 0°C and then 60 mg

{0.32 mmol) of p-tolulusulfonyl chloride, 73 ul (63 mg, 0.53 mmol) of triethylamine and
0.3 mg (2.6 umol) 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 fitle compound.

Rt (method B) = 1.45 min. MS (ES+) = 748 [M+H]+
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' severa[l)%lré %FI)S%UTLBFK

1H); 3.98 (d, 2H); 6.07 (s, 1 H); 6.10 (d, 1 H); 6.65 (s, | H); 7.20-7.35 (m,
9H); 7.39 (s, 1 H); 7.40 (t, 1 H); 8.78.(d, 1 H). 35 68 Example 44 3-(2-Am
inothiazol-4-yl)-2-[I -({[(4-chlorophenyl)phenyl methyl] carbamoyl}methyl)-1
H- imidazol-4-yl]propionic acid The compound was prepared in analogy to
Exampiexdfiples 37a-37b and 10b. Elimination of 5 the protective group took

oo ARER ST B SRS e R
propiompRcEI75 (m, 1 H); 3.95 (d, 2H); 6.08 (s, 1H) 6.11 (d, 1H) 6.65 (s, 1 H);

A solutfoR i 1%b (fﬂb d&?;%g 199\6&) Joﬁhe%&%ﬁguhyk&grﬁ?ﬁ%{g@%ﬁgg‘gég in1mi

were prepare: analogZj y to the above description

of THF e ARSI RIS K gu[m@{gﬁtﬂdﬁ,ﬁ%%ﬁh@ﬁ”sglunon The mixture

was watniitezeb4e i enienicaasits ﬂeﬁrﬁa%m&f@w&rmm\ﬁér(ﬁ@éhﬁ’& &)60°C for
MS (ES+3Mi 423 IMHL+ H-NMR (400 MFz

SIS Y A RIed i d FoG acrtbg THE
was re(tovetindasrtdugey: pﬁ@dﬂé ITHg; rés%tuffg éddb@@gdmtlbmaé%rmlby

9 ). 9.2 0
preparg%/ Kgréﬁ“nedp%y E!d Vs £ ﬁ't[ﬁ'%,’ ecgé?/ﬁnr)é%[n p%%w]rhs-y[ -2-{1-[4-(toluene-
4- suIfowiﬁmlmkmW}bﬂ(bbib‘ﬂﬂiamﬁrd—ﬂ}zpbmwﬂhmMatase)RHnmmH@c@r&bund

was dx%@g‘vé\ﬂ%@%’f)ﬁﬁﬁx éwléklf?&?aﬁw&t@%% '}gmz ﬂ%[%{'\ﬁs? %)?;%) 513& doff

3.18 (dd, 1 H); 3.99 (t, 1 H
under ffweﬂﬂ%umﬁnﬂ ﬁzeaﬁswiq? wasgsolMgd inesaer 2Ryt opbilisedd4 mg
of the HB%deh beﬂd zvaﬁe(@bt%tﬂearés%i’swﬁjéfdyéc%té 86 (s, 1 H). Example 47

d - cyclohe
Ry (me&]qfig}é %a&ésﬁmﬁl}r}oopﬁgﬂaltre]%ﬁg %"{ coﬁ%w w5s synthesized as
H- Nmm@mh@fzda@nmatogxﬁtﬁ exansle); RoenethotH§)s=18.- &lamimMS.02 ¢,

1H), 6. 5738 T B 788 @ 2H); 7.53 (d, 2H); 7.62 (s, 1H); 7.68 (d, 2H); 7.72

(s, 1H); 7.77 (d, 1H); 7.88 (s, 2H, br); 8.44 (s, 1H, br).

Example 39
3-(6-Aminopyridin-3-yl)-2-{1-[3-(3-propylureido)benzyl]-1H-imidazol-4-yl}propionic acid
The title compound was prepared 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)benzyi]-1H-imidazol-4-yl}-
propionate (120 mg, 0.275 mmol) were dissolved in THF. An aqueous solution
containing LIOH (1 N, 275 pl) and aqueous hydrogen peroxide (30%, 27 pl) 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 Cqg column (500 mg).
The methanol was removed and the resulting 'product was crystallized from diethyl ether
(100 mg, 0.237 mmol)}

Rt (method C) = 0.93 min. MS (ES+) 423 [M+H]+ .
"H-NMR (500 MHz, d6-DMSO): § = 0.85 (t, 3H), 1.42 (q, 2H); 2.65 (m, 1H), 2.92 (m TH);
3.02 (m, 2H); 3.45 (m, 2H); 5.00 (s, 2H}; 5.50 (s, 2H); 6.25 (d, 1H); 6.60 (d, 1H); .73 (s,
1H); 7.05 (d, 1H); 7.21 (¢, 1H); 7.23 (s, 1H); 7.33 (d, 1H); 7.50 (m, 1H); 7.62 (s, 1H); 9.12
(s, TH).
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- 1H); 4.25 (d, 2H); 5.00 (s, 2H); 5.50 (s, 2H); 6.25 (m, 1H); 6.65 (m, 1H): 6.78 (s, 1H)

'H-NMR (500 MHz, d6-DMSO): 1.12 (t, 3H), 1.13-1.27 (m, 1H), 1.31-1.41
(m, 2H), 1.61-1.73 (M, 3H), 1.80-186 (M, 2H), 1.98-2.05 (M, 2H), 3.12
(dd, 1 H), 3.18 (dd, 1 H), 35 4.12 (m, 2H), 4.21-4.27 (m, 2H), 6.93 (d, 1
H), 7.72-7.78 (m, 3H), 8.08 (s, 2H), 9.12 (s, 69 1 H). Pharmacological
Exampis 4fiples The prepared substances were tested for TAFla inhibition using

3-(B-AMB AR a5 TR activity ki meri iagnostica (Pr.
e e e S e i hapeiBdee
acid v NacCl, pH 7.4) and 10 pl of TAFla (American Diagnostica Pr. No.

The codTAIABIAL2 SraphtedlipbabaNbEMSRHRoBSIoN of the substance and
incyhating ina 96 half-well microtiter plate at room temperature for 15

R (me{mP#u sT%hgef’agHQymic reaﬁér{%\%{é) sﬁé‘%%iwlalfding 10 pl of TAFla

‘H—NMae(ﬁélfOpéHaokﬁ@ﬂlmm42 12 With7LD( iR EH); ?hﬁat'(mde ﬂ@g@.@@tﬁa w)?gt.i%% m,

. Ve ) igrotiter plgte reader (SpectraMax plus ;

2403 g o i 3 P L) PP o W S eniaie o e 1F)

6.65 (talidiagi® aluds)(dupdidatd dete?hindtBmjrof 8eliad. thiysons)of the
substance with the aid of the Graft 4 software (Erithacus Software, UK).

Table 1 shows the results. 15 Table 1: Compound from TAFla enzyme
Examplgsddy 1C50 [oM Example 1 0.030 Example 7 0.016 Example 8 1.13

3~(6~Arﬁh@ﬁ5‘§?}|@iﬁ~@—§'§92—ﬁxﬁ-‘m@1%ér&9g@%%%ﬁ%glﬁ%i%%éogéwgg ic acid

0.012 Example 15 0.012 Example Example 17 O. xample
The CoPRESh WRR ARGHE 9% @BAoBKAMBIEIPle 6.
Rt (method B) = (.84 min, MS (ES+) = 471 [M+H]+

'H-NMR (500 MHz, d6-DMSO): 5 = 2.65 (m, 1H); 2.92 (m, 1H), 3.45 (m, 2H): 3.75 (m,

7.08-7.40 (m, 9H); 7.62 (m, 2H): 9.45 (s, 1H).

Example 42

3-(6-Aminopyridin-3-yl}-2-{1-[3-(3-vinylureido)benzyl]-1 H-imidazol-4-yl}propionic acid
The compound was prepared in analogy to Example 39.

R (method B) = 0.60 min. MS (ES+) = 407 [M+H]+

*H-NMR (500 MHz, d6-DMSO): § = 2.68 (m, 1H); 2.92 (m, 1H), 3.45 (m, 2H); 3.82 (m;
1H); 4.18 (m, 2H); 5.00 (s, 2H); 5.50 (s, 2H); 6.25 (d, 1H); 6.62-6.77 (m, 3H): 7.09 {m,
1H); 7.25 (m, 2H); 7.45 (m, 1H); 7.62 (m, 2H).

Example 43 _

3-(2-Am ino'thiazoi—4—yl)~2—{1 -{(benzhydrylcarbamoyl)methyl}-1H-imidazol-4-ylpropionic
acid

The compound was prepared in analogy to Examples 37a-37b and 10b. Elimination of
the protective group took place aé described.

Rt (method C) = 1.13 min. - MS (ES+) = 462 [M+H]+

"H-NMR (500 MHz, d6-DMSO): 8 = 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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'8.85 (d, 1H).

| Example 28 1.44 Example 31 0.87 Example 33 0.003 Example 37 0.049
Exam le 38 0.050 70 Claims 1. A @gnpound of the formula la X N-Y z-O
U N and/or all stereocisomeric forms of the compound of the formula Is
e ?nglor mixtures of these forms in any ratio, and/or a physiologically
Xamp) ?ated salt of the compound of the formula la, where U is hydrogen
3-(2-Aratoothixzsl-theljedijdal{f#tob fooptdaylpifdrfimistwitichr Bansdfrriatagsr1H-
o l Js A2 is_aminopyridyl, in which aminopyridyl is unsubstituted or
!mmaz@ufé’%%éd%&e%%ﬁdemly of one another once, twice or three times by
The comiloged GasOHRayad HGBAR) tydralkylicia dfucbitycodIkPhisElimination of
the protSSHRSIIBd isHRsued dadapgndently of one another once, twice or

three times %y R1, where R1 is a) phenyl, where phenyl is unsubstituted
Re (method bithtdd Blie, twice diehEs tieddhdipretidently of one another by

o : iazolyk or pyediny! -alkyl, .
BSOS PRI U I s s

C (q) fluorine or ine,”an
s

C6)- ,
1H); 3.9 (@,dggbg AR, THEAGE- k1, 6.65 (. 1H); 7.20-7.41 (m, 9H); 7.60 (t, 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)phenyi]-1H-imidazol-4-yl}propionic acid
as bistrifluoroacetate

Rt (method B) = 0.75 min. MS (ES+) = 423 [M+H]+

*H-NMR (400 MHz, d6-DMSO): 5 = 1.29 (s, OH); 3.10 (dd, 1H); 3.28 (dd, 1H); 4.09 (¢,
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, TH).

Example 46
3-(6-Aminopyridin-3-yh)-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 (¢, 1H); 4.32 (d, .
2H); 6.79 {t, 1H); 6.80 (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-cyclohexyl-1H-imidazol-4-yl)propionate

The title compound was synthesized as hydrochloride in analogy to example 2.
Rt (method C) = 0.87 min MS (ES+) = 343 [M+HT]" _
"H-NMR (500 MHz, d°-DMSO); 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),

4.12 (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

3) -(Cj-C6)-alkyl-OH, 4) -(O0 C4)- aI I-(C3-C6)-cycloalkyl or
5)-(Ci-0io)-alkyl-O-C(0O)-O-(C3 C6)*cycloalkyl. 2. The compound of the
formula Is as claimed in claim 1, where U is hydrogen atom, X is the
1H). radical of the formula 11 in which m is the integer 1, Al is -CH2-, A2 is the
radical NH2 which is unsubstituted or substituted ind epende ntl y of one
another once, twiceorthree times by F, Cl, Br, 1 or-CH 3, Y is
Pharm#€3eGRatyehoaldgs in which cycloalkyl is unsubstituted or substituted

nde of one another r.three times R1. where R1
The pre _IL% EY p%%qr%y \g?erep%é“:'n%/ %ﬁ%%\’é’ﬁ%? éﬁﬂ&ﬁﬁéé‘%&@omﬁ&‘ama
TAF! amtmmse&sttlfme Mepeadéhagmfsdma &momeraiyi}(crhi@é)awkyti bai@mo@@ ul of
[ C C [yl O CE3
ooy SR ARRCRIN e PPN B Ains

DlagnQﬁB%ﬁﬁu%P@é’éE%Me@{ﬁ/ @ihitas pbed W%@M&ﬁb%ﬂnﬁpomﬁdhe substance
and inSotfgRPPYS KA fridnstielohaty i dBHr Az Al Ay JLFE 0x@fﬁfe}ﬁlﬂes The

methyl 3-(6-amino-pyridin-3--v1}2-(1-cyclohexyl-I H-imidazol-4-yl
enzyﬁmﬁﬂﬁﬁ'&@%% @x@%ﬁmaa %W.&ané\lﬂ)aziﬂ%%ﬁme@muted 1:2 with
water)! HFWG'@&?@%ENQ?@Q#@?@&%:@N%@LQDWI 1@3;64' 450 nn|'1 Alfn ‘la) microt:tertp!ate
in -2- ex imidazo ropionate
readerzfé& H@Z?ﬁ{}?igs(é !ﬁB‘%ﬁH\y § L(PEy élé‘ﬂ@%ﬁﬁyH ﬁmcl?azol 4-yl)
The IQy@maaa:wcu]ammbHKWG)amdgﬂmeeﬁﬁwupilcate determination) of serial
3-(6-amino-pyridin-3- i}fgtz (1- cyclohei%ﬂlH -imidazol-4- I) propionate,

dilutiongs @f E{?ﬁuﬁB RfR-9ih e aid i e Al ﬁﬁﬁﬁ&’éﬁ%l( Ii)asieppiivacsd, UK).

Table 3-¢acaminepyadin:3-yl)-2-[1-(4, 4-dimethyl-cyclohexyl)-1 H-imidazol-4-yl]
propionic acid, or ethyl
3-(6-amino-pyridin-3-yl)-2-(1-cyclohexyl-1H-imidazol-4-yl) propionate.

Table 1:

Compound from TAFla enzyme assay
ICsp [cM]
Example 1 0.030
Example 7 0.016
Example 8 1.43
Example 9 0.439
Example 10 0.023
Example 12 0015
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 27 111
Example 28 144
Example 31 0.87
Example 33 0.003
Example 37 0.049
Example 38 0.050




4. A process for preparing the compound of the formula a as claimed in
one or more of claims 1 to 3, whic mprises a) a compound of the
formula VII CIS NH (VII) where PG1'is a carboxyl protective group, being
converted into a compound of the formula Is as claimed in claim 1, b) a
laims .
compound of the formula la which has been prepared by process a) or a
. suitable.presuesar@fthe formula la 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 engntiopure compounds such as amino
acids, separation of the d'@ster mers obtained in this way, and
elimination of the chiral auxitjqr to glpe-gure er@ntiomers, or C)
the compound of the formulg/la pfepargd_by processes ?Q)r b) being
either isolated in free f@&nmét, in the cald&Where acidic or basic groups
are present, converted into physiologically tolerated salts. 5. A
medicament having an effective content of at least one compound of the
fermudisterasclaiiathdarore-tpmane 0f (CHams die3ntagetbersdtha in any ratis, and/or
rearpvieEtit caiptsUitabl & ardphysiblogicallye telerated carrier, additive
and{ﬂg other. ag%ye ingredients and excipients. 6. The use of the
conmg@gi%?faﬁg@mlgds as claimed in one or more of claims 1 to 3 for
producing a medicament forthe prophylaxis and therapy of all disorders

associated with tHtombdses, emiiolisms, hyperccagulability or fibrotic

changes, 7. The use as claimed in claim 6, which is applied to myocardial

infar( (éf;z,.[ Ina pectoris and other types of acute coronary syndrome,
strokeispefip eral vascular disorders, deep vein thrombosis, pulmonary
embdlisemiembolic:onithrombeiiy evestsseaused Dy:aardiag-2£FBAHRMIES: another once,
card\gﬂﬁ%’é&fﬁaﬁféﬁﬁéﬁﬂﬁ?*gemwagﬁestenosis following revasculari- zation and
angioplagty 4 g@i@%@g@@%%&bﬁ@%ﬁﬁﬁ*ﬁiﬂratﬁfaw@ia@ﬁﬁw of one another once,
bypass operations, ‘or reduction of the risk of thrombosis following

surgicad) preeeuasmasinknessanthip i0itoperations:Of disSeRUNAEt nenty of one
intravasetiterbedadulation, sepsis and other intravascular events which

are assocf? %S¥-inflammation, atherosclerosis, diabetes and the
metabojlé(é&@ :riocﬁggkqnd its sequeiae, tumor growth and tumor

metastagks%@rﬁp irmefits of the hemostatic system such as fibrin deposits,

fibrotic ¢lacryes of the lung such as chronic obstructive lung disease,

adult respirdtery distress syndrome or fibrin deposits in the eye after eye
operati8Hs'Grpradention and/or treatment of scar formation.

Zis 1} hydrogan atom,

23 -(C-Cyi-aliyl,

3) «{C-Cyimalkyl-OR,

4) H{Cy-C, )-alkyl-{Ca-Cyl-cycloaliyl or

5) —(Cq—C1D)-a!kyl-O»C(O)—O~{CB-CS}cchDaIkyl,

2. The compound of the formula la 25 claimed in claim 1, where

U is hydrogen atom,
X is the radical of the formula | in which
m is the integer 1,
iis -CHQ',
AZ is the radical

which is unsubstituted or substituied independently of one ancther once, twice or three timas by F, C, Br. | or-CH 5

Y i.s -(C3-Cg)-cycloalkyl, in which cycloalky! is unsubstifuted or substituted independently of one another once
twice or three times by R1, whare R1 is R
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a} phenyi, where phenyl is unsubstituted or substituted once, twice or fhree fimes independently of one
another by {C,-C, J-atkyl,

b} pyridyt or tetrazoiyl,

8) HC-Cypralicy,

d) ~{Cy-Cyioycioatkyt,

g) -CFs,

) -O-CF 5,

g) fluorine or

h) chlorine, and

Z is hydrogen atom.

3. The compound of the formuia {a as claimed in claims 1 or 2, which is the compound
3-{B-aminc-pyridin-3-yi}-2-{ 1-cyclohexyl- TH-imidazol-4-y}) propionic acid,
methyt 3-(B-amino-pyridin-3-yi} 2-(1-cycichexyl-1H-imidazol-4-y1) oropionats,
isopropyl 3-{B-amino-pyridin-3-y1}-2-(1-cyclohexyi-1H-imidazol-4-yi} propionate,
cyciopropyimetny! 3-(6-aminc-pyridin-3-yl}-2-( 1-cyclohexyl-1H-imidazol-4-yl) propionate,
2-hydroxyethyi 3-{6-amino-pyridin.3-yl)-2-{1-cyclohexyl-1H-imidazoi-4-y]) propicnate,
1-cyclohexyioxycarbonyloxysthyl 3-(6-amino-pyridin-3«yi}-2-{1-cyciohexyl-1H-imidazol-4-yi) propionate,
3-(B-amino-pyridin-3-y1}-2-(1-cyciopentyl-TH-imidazal-4-yl) propionic acid,
3-{B-aminc-pyridin-3-yl)-2-{1-(4, 4-dimethyl-cyclohexyl)-1H-imidazo-4-yT propienic acid, or
ethyl 3-(B-amino-pyridin-3-vi}-2-{1-cycichexyk-1H-imidazol-4~y!) propionate,

4. Aprocess for preparing the compound of the formula la as claimed in one or more of claims 1 t0 3, which comprises

a) a compound of the formuia Vi

o 2 _
, (i)
PG—O N==

where PG1is a carboxyl protective group, being converied into a compound of the formula Ia as taimed in claim 1,
b) & compound of the formuia la which has been prepared by process

ajy or a sultable precursor of the formula ta which occurs pwing to its chemical structure in enantiomatic forms:
being fractionated by salt formationwith enantiopure acids or bases, chromatography on chiral stationary phases
or cerivatization using chiral enanfiopure compounds such as amino acids, separation of the diastersomers
obtained In this way, and elimination of the chiral auxiliary groups into e pure enantiomers, or

c} the compound of the formula la prepared by processes a) or b) being either isviated in free form or, in the
case where acidic or basic groups are present, converted into physiologically toierated saits.

A medicament having an effective content of at least one compound of the formula ia as claimed in one o more of

claims 1 o 3 together with a pharmaceutically suitable and physiologically tolerated carrier, additive and/or other
aciive ingredients and excipients.

The use of the compound of the formula |2 as claimed in one or more of ciaims 140 2 for roducing a medicament
2} o g

forthe prophyiaxis and therapy of all disorders associated with thromboses, emboelisms, hypercoagulability or fibrofic
changes.

The use as claimed in claim 6, which is applied to myocardial infarction, angina pectoris and other types of acuie
coronary syndrome, stroke, peripheral vascular disorders, deep vein thrombosis, puimonary embolism, embalic or
thrombolic events caused by cardiac arrhythmias, cardiovascular svenis such as resienosis foliowing revasculari-
zation and angioplasty and similar procedures such as stent impiantations and bypass ocparations, or reduction of
the risk of thrombosis folfowing surgical procedures as inknee and hip joint operations, or disseminated intravascular
coaguiation, sapsis and other intravascular events which are associated with an inflammation, atheroscierosis,
dizbetes and the metabolic syndrome and its segqueiae, tumor growih and tumoar meiastasis, impairments of the
hemostatic system such as fibrin deposits, fibrotic changes of the fung such as chronic obstructive fung dissase,
adult respiratory distress syndrome or fibrin depesits in the eye after eye operations or prevention and/or freatment
of scar formation.



